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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHOM POrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHMsl, IPEICTABIEHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOi paboueil mporpaMMbl BOCITUTaAHUS
U C Y4ETOM KOHIEMIUM TMpernojaBaHus ydyeOHOro rmpeaMera «XuMus» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit @eaeparuu.

[Iporpamma 1o XuMuu [Na€T MpEJCTaBICHUE O LENsAX, OOIIEel CTpaTeruu
oOydeHHMs, BOCHHMTAHMS M Pa3BUTUSA OOYyYAIOIIMXCS CPEACTBAMHU y4eOHOTrO
npenMera, YCTaHABJIMBAET o0s3aTeIbHOE MpeIMETHOE coJiepKaHue,
npenycMaTpUBaeT paclpesiesieHne €ro mo KiaccaM M CTPYKTYPUPOBAaHUE I10
paszmenramM M TeMaM MpPOrpaMMbl MO XUMHH, ONpPENETsSeT KOJIWYECTBEHHBbIE U
KaueCTBCHHBIC XapaKTePUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYCHUS XUMHUHM C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  Tmpolecca, BO3PACTHBIX
ocoOeHHOCTEW O00ydYarouuxcs, ONpelnensieT BO3MOXKHOCTH —MpeaMeTra  JUis
peanuzanuu TpeOOBaHWI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE 1eJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIETOCs 10 OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XUMHUH CIYXKUT OCHOBOH s (OPMHPOBAHUS MHPOBO33PEHHUS
o0Oy4aromerocsi, €ro MpejCTaBICHU O MaTepUaIbHOM E€JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QOopMUPYEMbIE XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUrd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS TI00ATbHBIX
npoOjieM yCTOWYMBOTO PAa3BUTHUS UYEJIOBEYECTBA — CBHIPHEBOM, SHEPrETUUYCCKOM,
MUIIEBON U 3KOJOTMYECKON 6€30MMacHOCTH, TPOOJIEM 3IpaBOOXPAHEHHUS.

N3yuenne xumun:

CIIOCOOCTBYET  pealin3aliii  BO3MOXXHOCTEW i1 CaMOpasBUTHA U
dbopMuUpOBaHUS KyIbTYPBI TUYHOCTH, €€ 00IIeH U (YHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJIaJl B JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CAMOCTOSATEIBHOW  y4eOHOH  JesATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsSIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;
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CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHUS] K €CTECTBEHHO
-HAYYHBIM 3HAHUSAM, K IPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOyYEHMHM XUMHUU O0ECHEeUMBAIOTCS CHEUU(UKOIM
colepkaHusl ~ y4eOHOro  MpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpakeHueM 0a30BOM HAyKH XMMHH Ha ONpeeIEHHOM dTane eé
pa3BUTHUSIL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0011Iero 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMMCS CHCTEMbl MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XMMHHM M HEKOTOPbIX OTIEIbHBIX 3HAYUMBIX TOHSTHM
OpraHNYeCcKOM XUMUU.

CtpykTypa coaepxaHusi MporpaMMbl N0 XMMUHM CPOPMUpPOBaAHA HAa OCHOBE
CUCTEMHOro mojaxona k e€ usyudeHuto. Cojiep’kaHue CKIAJbIBAETCS U3 CUCTEMBI
HNOHSTHH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHYECKOU
peakuuu. OO0e AT CHUCTEMBI CTPYKTYpPHO OPraHM30BaHbl MO MPHUHIMUITY
MOCJIEIOBATENIBHOTO PA3BUTHUS 3HAHMM Ha OCHOBE TEOPETHUYECKHUX IMPEICTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoamnueckoro 3akoHa /l. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHUS O CTPOCHUU aTOMa U XUMUUYECKOH CBSI3H;

—  TpeACTaBICHUM 00 DIEKTPOJUTUYECKOW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUA pPacCMATPUBAIOTCI Ha OCHOBE OMIMPUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSISL (PYHKITMN OOBSICHEHUS ¥ TPOTHO3UPOBAHUSL CBOWCTB,
CTPOEHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOTYUEHHUS U3y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUHU  CIOCOOCTBYET  (HOPMHPOBAHUIO
MPEJICTABJIEHUS O XUMUYECKOM COCTABIIAIOIIEH HAYYHOU KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOM MPUPOJIBI, HEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METOJaM
MIO3HaHUs B Hayke. V3ydyeHne XMMHM MPOMCXOAUT C MPUBICUYCHUEM 3HAHMM U3
paHee H3Y4YEHHBIX Y4EOHBIX mpeaMeToB: «OKpyKaloUuil MHUp»,

«buonorus. 5—7 knacce» u «duzuka. 7 Kmacey.

[Ipy wu3ydYeHMH XUMUU MPOUCXOAUT (OopMHpOBaHME 3HAHUH OCHOB
XUMHYECKOM HayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
JESATENBHOCTHU YEI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a/1aua
y4eOHOro MpeAMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEHIINX (PAKTOB, OHATHI, 3aKOHOB U TEOPETUUECKUX IMOJIOKEHNUM, TOCTYITHBIX
00001IeHNI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B
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O

NpHOOLIEHNH K HAYYHBIM METO/IaM IO3HAHUS IIPU U3YYEHUH BEILECTB U XUMHUUECKh 2
peakiuii, B GOpMUPOBAHUU U PA3BUTUU MTO3HABATEIbHBIX YMEHUN U UX IPUMEHEHUU
B y4eOHO-II03HABATEIbHON U y4eOHO-UCCIIEeI0BATEIbCKON AESITEIbHOCTH, OCBOCHUU
MpaBUJl 0€30MaCHOr0 OOpaIeHUs C BEIIECTBAMU B TIOBCEITHEBHOM KU3HH.
[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKUe LI, KaK:

—  (GOopMHpOBaHUE HWHTEJUIEKTYyaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPUHATHIO PEIICHUM,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

- HAIpaBJICHHOCTh OOYy4YeHMss HA  CHUCTeMaTHYecKoe MpuOoOLIeHuE
oOydJarommxcs K CaMOCTOSATEIbHON I03HABATENIbHON JI€ITENbHOCTH, HAayYHBIM
METOJIaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMHH,

— olecrieueHue yCclIOBUM, CTOCOOCTBYIOIIUX MPUOOPETEHUIO O0yJarOIITUMUCS
OMbITAa PAa3HOOOpPA3HON MEATEIBLHOCTH, TMO3HAHUSA U CaMONO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIOUEBBIX KOMIIETCHIIMI), WUMEIIINX YHHUBEPCAIBHOEC 3HAYCHHE IS
Pa3IUYHBIX BUJOB JCATEILHOCTH;

—  ¢opmupoBaHue o0mel (YHKIUOHATBHOM U €CTeCTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUHN OOBSCHATH U OLIEHUBATDH SABJICHUS OKPY’KAIOIIETO
MUPa, UCTIOJIb3YsI 3HAHUS U OTIBIT, MOJYYEHHBIC TPU U3YUYECHUU XUMUH, IPUMEHATH UX
IIpU peieHrH MpooJieM B MOBCETHEBHON KU3HU U TPYIOBOM €SI TEIbHOCTH;

—  (QopmupoBaHue y 0Oy4arouuxcsi TYMAaHHUCTHUYECKUX OTHOLICHUH,
NOHMMAHHUS [EHHOCTH XHMMHUYECKHX 3HAHUW [JI1 BBIPAOOTKH SKOJOTUYECKU
11eJ1eCO00pa3HOro OBEICHUSI B OBITY U TPYIOBOMU NE€ITEILHOCTH B IIEJIAX COXPAHEHUS
CBOETO 3JI0POBBS U OKPYIKAIOIIEH IPUPOJHOUN CPEIBL;

— pa3BUTHE MOTHBAIUU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTaHHIO HA OCHOBE YCBOEHUS 00IEYEIIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY MPOdUIIs U HATIPABICHHOCTHU JaTbHEHUIIIEro 00ydeHuUs.

OO611ee uKcio 9acoB, OTBEIEHHBIX I M3YUYCHHS XUMHUHU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBisieT 136 wacos: B § kimacce — 68 yacoB (2 daca B
HeJeno), B 9 kiacce — 68 4yacoB (2 yaca B HEJENIO).
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COIAEPKAHME OBYUYEHUA

8 KJIACC

IlepBoHaya/IbHBbIE XMMHUYECKHE IOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena w BemectBa. PDu3nyeckue CBOKWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTOAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0kKHbIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumnueckas Gpopmyra. BaaeHTHOCTh aTOMOB XUMHYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMHUYECKOTO JIEMEHTA B COC/IMHCHUU.

KonnuecTBo BemiectBa. Moiib. MonsipHas macca. B3auMoCBsA3b KOJIUYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel 1o dopmynam
XUMHUYECKUX COCTUHEHMUIA.

Ou3NYECKUe U XUMUYECKUE ABJICHUS. XUMUYECKas peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHMs MacChl BellecTB. XuMuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaToOpuu U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OpYIOBAaHUEM, U3YUYEHHUE U OMHCAHHE
¢uznueckux CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJEHUE
¢usnueckux (TUTaBI€HHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUA BOJbl) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHUS XMMHUUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOUM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3loKeHHUe THUAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB PA3CIICHHs] CMECEH: C MOMOINbI0 MarHuTa, (GUILTPOBAHUE,
BbIIApUBAHUE, AUCTHWLIAIUSA, XpoMaTorpadus, MpoBEICHNUE OUYNCTKHA TOBAPEHHOMN
COJIM, HAOIIOJEHHE W  ONHCAHUE  PE3yJbTATOB  IPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/aHUE MOJECJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX).

Ba:xHeiiniue npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemiecTBo. HaxoxkaeHue kwuciopojia B mnpuponae, (pu3nyeckue M XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue xkuciopoaa. CrocoObl
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B nipupoze. O30H — ajuioTpoIHas MoAu(UKaUs KUCIOPOaa.
TeroBolt >P(GEeKT XUMUYECKON pPEaKUuU, TEPMOXUMHUYECKUE YpaBHEHWS,
DK30- M JHAOTEPMHUUYECKHE pPEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHHE TapHUKOBOTrO 3¢ (dekra, pa3pylieHue 030HOBOTO CIIOSI.
Bonopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
(u3nueckre u XUMUYECKUE CBOMCTBA, MIPUMEHEHHE, CIOCOOBI ToTyueHus. Kuciaotsr
U COJIH.

Momnsipabiii 00bEM ra30B. Pac4€Thl M0 XUMHUUYECKUM YPABHEHUSIM.

Odusznyeckue CBOMCTBA BOABL. Boga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coseoOpa3yronie (OCHOBHBIE, KHCIOTHBbIE, aM(OTEpHbIE) U
HecosieoOpasyrmue. HomeHnknatypa okcuaoB. DuU3WYECKHE U XUMHYECKHE
cBoiicTBa OKcU0B. [loyueHune okcuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. @usznyeckue u
XUMHUUYECKHE CBOMCTBa KHUCJIOT. Psn axrtuBHoctn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosieit. @usznueckue U XMMUYECKHE CBOMCTBA COJIEH.

[Tomyyenue conen.

I'eneTnyeckas cBs3b MEKy KIIaCCaMU HEOPTaHUYECKUX COEUHEHUN.

Xumuueckuii IKCnepuMeHm:

KA4ECTBEHHOE ONPEAEICHUE COJIEPKAHUS KUCIOPOAa B BO3AYyXE, MOJYUYECHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBONCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBECHUS W
MpeKpalieHus ropeHus (mokapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCHJIOB H OTIMCAHNE
UX CBOMCTB, MOJIyY€HHe, COOMpaHne, pacClioO3HaBAHUE U U3YYEHHUE CBOMCTB BOJIOPO/Ia
(ropenue), B3aumojeiicTBue Boaopoaa ¢ okcugom wmeau (II) (Bo3moxkHO
WCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHUE 00PA3I[OB BEIIECTB KOJIMYECTBOM
1 ™Momb, wWccnenoBaHWE OCOOCHHOCTEH pAacTBOPEHHUS BEIIECTB C Pa3TUYHON
PacCTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOU JOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJICUCTBUE BOJbI C METa/lIaMH (HaTpueM U
KaJibliieM) (BO3MOXKHO MCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
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UCClieIOBaHUE O00pa3lOB  HEOPraHWYECKUX  BEIIECTB  Pa3IMYHbBIX KIIacCOR
HaOJII0/ICHNEe U3MEHEHHSI OKPAaCcKU MHIAMKATOPOB B PAacTBOpPAaX KHCIOT U IIEJIOYEH,
u3yueHue B3aumoseiictus okcuaa meau (II) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT
C MeTajulaMM, PEaklui HEUTpaau3alyH, MOJTYyYCHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJHOTO MeETajula JPYTMM M3  pacTBOpa COJIM, PEIICHUE
AKCIIEPMMEHTAJbHBIX 3ajlad 1o TeMe «BaxkHelne KiIacchl HEOPraHMYEeCKHUX
COCIIUHEHUIY.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aToMoB. XHUMHYECKasl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(DUKAMK XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3ytoT aM(pOTEPHBIC OKCHIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMHYECKUX JIEMEHTOB [l.
N. Menpneneesa. KopotkonepuoaHas u ninmuHHonepuoaHas ¢popmsl [leprogndeckoi
cuctemMbl xumudeckux sneMeHToB J[. WM. Menneneesa. Ilepuoasl M rpynimsl.
DU3NYECKU CMBICII MMOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKa XUMHUYECKOTO
3JIEMEHTa 110 ero nosioxkeHutro B [lepuoanueckoit cucreme [I. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbBI XUMHUYECKUX
BJIEMEHTOB [UJIA Pa3BUTHsA Hayku W npaktuku. J[. . MenaeneeB — yd€HbIN H
IrpakIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (mosisipHass M HEMOJISIPHAs]) CBSI3b.

DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHasI CBSA3b.
Crenenp  okucieHusi.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporecchl okucieHus: 1 BOCCTaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

U3y4eHHe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPHUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiu pa3ioKeHUs, COETUHEHNUS ).

Mescnpeomemmuuie ceaszu
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Peanuzamuss MeXNpeaIMETHBIX CBA3CH MNpPU U3YYEHHH XHUMUHU B 8 KIaOR
OCYIIECTBIISIETCS 4YE€pe3 MCIOJIb30BAaHUE KAaK OOIIMX €CTECTBEHHO--HaYYHBIX
MOHATUM, TaK U MOHATUM, ABISIONIMXCSA CUCTEMHBIMU I OTACJIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE MOHATUS: HAY4YHBIA (paKT, TUIIOTE3a, TEOpUs,
3aKOH, aHallu3, CHUHTE3, KilaccuduKanus, TEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuKa: MaTepusi, aTOM, FIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUM 3apsil, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHHME BEIIEeCTBA, Ta3, (U3NYECKUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COMHIIE.

buonorus: porocuntes, npixanue, brocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE TOPOJIbI, MOJIE3HbIE
MCKOTIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUUYECKAsl peaKIUs

[Tepuonnueckuii 3akoH. [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWCTB
XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOI0OB, Kausl, KAJIBLIHS U UX COCTUHEHUIN
B COOTBETCTBHM C TMOJOXEHUEM »dJeMEeHTOB B Ilepuoguueckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BHUJBI XUMHYECKOW CBSI3U. THIBI KPUCTATIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KJJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakiuid Mo pa3IudHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YYaCTBYIOIIMX B PEAKIHUHU BEHIECTB, MO TEIIOBOMY 3(PQEeKTy, II0
M3MEHEHUIO CTENIEHEH OKUCIICHHSI XMMHUYECKHUX HJIEMEHTOB, IO OOPATUMOCTH, IO
YYACTHIO KaTajau3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUSI.

[lonsiTue o ckopoctu xumuueckoil peakuuu. lloHstue o0 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o xkarammse. [loHsTue 0 xumuueckom paBHoBecuu. MakTopsl,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENIbHO-BOCCTAHOBUTENBbHOW  peakuuu. (CocCTaBleHHME  ypaBHEHUU
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OKHCJIMTEIBbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKIUd €  HCHOJb30BAaHUEM
ANIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUUECKON TUCCOUHUALMHU. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JWYHBIMU BHUAAMU
XuMH4eckon cBs3u. Crenens aucconuanuu. CUibHbIE U CIa0bIE 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlll€éHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBaHUM U COJIEH B CBETE MPEICTABICHUM 00 AIEKTPOIUTHUECKON THCCOLUUALIUU.
KauecTBeHHbIE peakinu Ha OHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuii IKCnepumeHnmn .

O3HAKOMJICHHE C MOJCIISIMU KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HEMETauloB (rpadura M anmasza), CIOKHBIX BEIECTB
(x1opuaa HaTpus), UcCIaeAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peakiuu OT
BO3JICHCTBUSA  Pa3iUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPOIMPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOIIECcCa JUCCOLMAIIMH KUCIIOT, IIeJI0Uel 1 coseil (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO MaTEpPHAOB), MPOBEAEHUE OIBITOB, WIUTIOCTPUPYIOLINX
NpU3HAKU TPOTEKAaHUS peakluii HOHHOro oOMeHa (0Opa3oBaHME OCaJKa,
BbIJIEJICHUE Ta3a, O0Opa30BaHHME BObI), OIBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TOpEeHHEe, peaKkluu pa3ioKeHUus,
COCIMHEHHUS), pACIIO3HABAHME  HEOPraHWYECKUX  BEHIECTB C  IOMOIIBIO
KA4YEeCTBEHHBIX PEAKIIMI HA UOHBI, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerajiibl ¥ UX COeJUHEHUSA

OO6mast xapakTepucThka TraloreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIONEHOB. XMMHUYECKHE CBOMCTBA Ha MPUMEPE XJI0pa (B3aUMOJCHCTBUE
C MeTaJUlaMH, HEMeTaJUlaMH, Ieinoyamu). XiopoBopopon. ConsiHas KHUCIOTa,
XUMHYECKHE CBOWCTBA, IIOJIydeHUE, IMpuMeHeHue. JleiictBue xiiopa U
XJIOPOBOJIOPOJA HA OPTaHU3M 4YesioBeKa. BakHenme XJII0OpUIbl U UX HAXO0XK/ICHUE B
IIPUPOJIE.

O6miast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u (u3NYECKUEe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPO/a U CEpbl. AJIOTPONHbBIE MOAUDUKAIIMHM KUCIOPOIa
U cepbl. XUMUYecKHe CBOMcTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3NUYECKHE U
XUMH4YECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3HUeCcKrue U XUMHYECKHE CBOMCTBA (00IIME KaK NpeICTaBUTENS
KJjlacca KHCJIOT M crnernuduueckue). XUMHUUYECKUE PEaKluu, JeKallle B OCHOBE
MPOMBIIIJIEHHOTO CIOco0a MOJy4eHUs CepHOM KucioTel. [IpumeHeHue cepHoit
KUCHOTBL. COMM CEpHOM KUCIIOThI, KAUECTBEHHAs PEAKLIMS Ha
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cynbdar-uoH. Haxoxaenue cepsl U €€ COECIMHEHUN B MPUPOJIE. XUMHYCCRR
3arpsi3HEHHE OKPYXKAIOIIEeH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 3aeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PaCHpOCTPaHEHHUE B MPUPO/IE,
¢usnueckre U xumMuueckue cBoiicta. Kpyrosopor a3ora B npupojie. AMMHAK, €ro
(¢u3znueckre U XMMUYECKUE CBOMCTBA, MOJy4yeHue U npumeHenue. Coau aMMOHUS,
X GU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMSI. A30THasg KHUCIOTa, €€ MojyuyeHue, PU3MUecKHe U XUMHUYECKHE
cBoiicTBa (0OlIME Kak MpeACTaBUTENs Kiacca KUCIOT M crnenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHUS B KAU€CTBE MUHEPAJIbHBIX yI0OpEHU.
XUMHYECKOE 3arps3HEHNE OKPYKaIoILIEel Cpe/ibl COETMHEHUAMH a30Ta (KUCIOTHBIE
JOKIU, 3arps3HEeHuEe BO37yXa, MOYBBl M BOA0EMOB). docdop, amIoTponHbIe
monudukanuu gocdopa, uznyueckue U xumuueckue cporictsa. Oxcun docdopa
(V) u dochopHas kucnora, GpU3UUECCKUE U XUMHUYCCKUEC CBOWMCTBA, MOJy4YCHHE.
Ucnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrepuctuka anneMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETICHN OKUCIICHUS. Y TJIEpO/1, AJTIOTPOIHbIE MOIU PUKALIUH,
pacnpocTpaHeHHe B MpHUpoje, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJCOpPOIHS.
Kpyrosopor yrinepona B mnpupoxae. Okcuisl yriiepona, ux (U3HMYECKUE U
XUMUYECKHE CBOMCTBa, JEHCTBUE HA JKHUBBIE OpPraHU3MbI, [OJIYyYEHHUE U
NpUMEeHEeHHe. DKOJIOTUUeCKHe MpoOeMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV),
rUrnoTe3a TI00aTbHOTO MOTEIUICHUsS KIUMara, MapHUKOBBIM 3¢ dekT. YronbHas
KAcinoTa U e€ coiu, UX (U3MYECKUEe M XUMHUYECKHME CBOICTBA, IMOJIyYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. Hcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIEHHOCTH U CETbCKOM XO35HCTBE.

[lepBoHaUanbHbBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yriaepona (MeTaH, 3TaH, dTUJIEH, alleTUIICH, 3TaHOJI, TJIMLIEPUH, YKCYCHas KHCIIOTA).
[IpuponHble HCTOYHUKH YTJIEBOJIOPOAOB (yrojib, MPUPOJHBIA Tra3, HEPTb),
MPOAYKTHI WX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
ITonsiTHE O OMOJIOrMYECKH BayKHBIX BELIECTBAX: XKUpPaX, O€iKax, yriaeBoaax — U uUx
polM B KM3HM 4eJoBeKka. MaTepualbHOE €IMHCTBO OpraHUYECKUX U
HEOPraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBA, IMOJIYYEHHE U
npumeHenue. CoenHeHNus KpeMHus B pupoe. OO1ue mpeacTaBieHus 00 OKCUae
kpemuus (IV) u kpemaueBoit kuciore. CUIMKaThl, UX UCIOJb30BaHUE B OBITY, B
MPOMBINIJIEHHOCTU. BakHeillme cTpouTenbHbIE MaTepUalbl: KepaMHKa,
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CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpobOrneMbl OGe3omacHOro HCIIOb30BAE I R
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumennt .

M3yueHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromye (U3NYECKUE U XUMUUYECKHE CBOMCTBA
rajloreHOB M HUX COEJUHEHHM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3liaMu XJIOPUAOB (TaJIOreHU I0B), O3HAKOMJICHHE ¢ 0Opa3iiaMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO WCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 00YIIMBaHUS caxapa o] JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOU KUCIIOTHI, U3yUYCHUE XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHON KUCIIOTHI,
POBEICHUE KaUeCTBEHHOM PeakIu Ha Cyyb(paT- MOH U HAOII0JIeHUe MpU3HaKa eé
MPOTEKaHUsI, 0O3HAKOMJICHUE ¢ (PU3MYECKUMH CBOMCTBaMu a3ota, ¢ocdopa U ux
coeIMHEHU (BO3MOXKHO HCIIOJIB30BaHUE BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHBIX yTOOpEeHHUH, TOydeHHne, coOOMpaHue, paclio3HaBaHUE W M3Y4YCHHUE
CBOMCTB aMMHaKa, IMPOBEJCHUE KAYECTBCHHBIX PEAKIMA HA HMOH aMMOHUS H
dochar-uoH W U3yUEHHE TPU3HAKOB MX TMPOTCKAHHS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHCIIOTHI C MEIbIO (BO3MOKHO HCIIOJb30BAaHUE
BUJIEOMATEpUAJIOB), HM3y4YE€HHE MOJIeJIeH KpUCTAUIMYECKUX PEeHIETOK anmasa,
rpadura, QymiepeHa, 0O3HAKOMIIEHHE C MPOLECCOM aACOPOIMH PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPONCTBOM MPOTHBOrasa, IOJyYEHUE,
coOupaHue, pacrio3HaBaHWE M M3YYEHUE CBOMCTB YIJIEKUCIIOTO ra3a, MpOBEJCHUE
KayeCTBEHHBIX peakiuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
OPOTEKAHUs, O3HAKOMJIEHME C MPOAYKUMEHW CUIMKATHOW MPOMBILIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAJBHBIX 3a/ad Mo TeMe «BakHeWllne HeMEeTalbl U UX
COEIMHEHUSD.

MeTaJibl 4 UX COeIMHEHUSI

OO6mast XxapakTEepUCTHKA XUMHYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosoxeHus B llepmommueckolt cucreme xumudeckux asnemeHroB J[. WM.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTaioB. MeTamindeckas CBSI3b U
METAJUIMYECKasi ~ KpHUCTa/NIMuecKass  peume€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHKeHUH MeTaioB. OU3NYECKre W XUMUYECKHUE CBOWMCTBA MeTaiioB. O0mue
crocoObl ToNyyeHus MeTauioB. [loHATHE O KOPpPO3HH METANIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 9yTyH, TIOPATIOMUHUN, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTauibl: MoJIO)KEeHUE B [lepruoanyecko cucteMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXKJICHUE B IPUPOJE.
du3nueckue U XMMHUYECKUE CBOWMCTBA (Ha mpuMmepe HaTpus U Kanusi). OKcuabl u
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TUAPOKCHUIBI HATPUS U Kanud. [[puMeHeHre MeI0YHbIX METAIUIOB U UX COCHHHCHN R
IllenouyHO3eMENBHBIE METAXJABl MarHui MW KaJblHMH: IIOJ0XXEHHE B
ITepuoanueckon cucreMe XuMU4YeCKux diemMeHToB [1. 1. Meneneesa, ctpoeHue ux
aTOMOB, HaXOXJcHHE B mpupoae. Ou3nueckue 1 XMMUYECKUE CBOMCTBA MAarHus 1
Kasbliusl. BaxxHeiiue coequHeHust Kanbius (OKCUI, TUIPOKCU/I, COJn). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

ANOMUHMI: NIOJIO)KEeHUE B [leproanyueckoi CUCTEME XUMHUYECKHUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMHUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
N. MenneneeBa, CTpO€HHE aTOMa, HAXOXJIE€HUE B Tmpupoae. DuU3MYECKUE HU
XHUMHUYECKHE CBOMCTBA Kene3a. OKCHIbI, THAPOKCHABI U comu xxeresa (1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumMeHnnt .

O03HAKOMJICHHE C o0pa3llaMd METAJIOB M CIUIABOB, HUX (PU3HUECCKUMHU
CBOMCTBaMH, M3Yy4YCHHUE  PE3yJbTATOB  KOPPO3UH  METALUIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOM (BO3MOXKHO MCIOJIb30BAaHHE BUIAECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS KeJle3a B KUCIOPOJE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEaKUM HAa UOHBI: MarHusl, KaJIbLUs, aTIOMUHU, [IMHKA, XKeje3a

(IT) u xeneza (III), meau (II), HaGarOMEHUE W ONHMCAHHUE MPOIIECCOB OKPAIIMBAHUS
IUIJaMEHW WOHAMM HATpus, Kajlusg H Kajablusd (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(POTEPHBIX CBOMCTB TUAPOKCH]IA ATIOMUHUS U
TUAPOKCHIA LIMHKA, PEUICHHE SKCIIEPUMEHTAIBHBIX 3a4ad 10 Teme «BaxHenmue
METAJUIbI U UX COCUHEHUS.

XuMHA ¥ OKPYKAKIIas cpeaa

BemecTtBa m Marepuaiibl B IOBCEIHEBHOW JKM3HU 4YeOBeKa. be3zomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBast momomp mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalleh cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpaius Bemlects, nainee — [IJIK). Ponp xumMuu B pelieHH 3K0I0THYECKUX
pooIIeM.

Xumuueckuii IKCnepuUMeHm:

U3y4eHre oO0pa3lloB MaTepUaoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuaihbl).

Mexcnpeomemnuie cea3u
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Peannsaius MEKIPEIMETHBIX CBS3CH DU M3ydeHHH XUMHH B 9 KIAOR
OCYILIECTBJISIETCSI 4Yepe3 MCIOJIb30BaHHWE Kak OOMIMX €CTECTBEHHO-HAaYYHBIX
MOHATUHN, TaK U TOHATUH, SBJSIOMINXCS CUCTEMHBIMU JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IIHKIIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAY4YHBIA (PaKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCupUKalusi, TEepUOJAUYHOCTh, HaOIOIEHUE,
OKCIIEPUMEHT, MOJICIHPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, TAaPHUKOBHIN
3 PeKT, TeXHOJIOTUsI, MaTEPUAIIbI.

®dwusuka: MmaTepusi, aTOM, AIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
PaOaKTUBHOCTD, MOJIEKYIIa, ANEKTPUICCKUIT 3apsi, MIPOBOJTHUKH,
MOJIYTIPOBOJAHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, PACTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUYECKAs
pemérka, CruiaBbl, (pU3MUecCKHe BEIMYWHBI, €AMHHIIBI M3MEPEHHUsS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dotocuHTe3, npixaHue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
y1oOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, runpocdepa, MUHEpAIIbI, TOPHBIE TIOPOIbI, MOJIE3HbIE
MCKOITaeMbI€, TOTUTMBO, BOJTHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [NPOI'PAMMBbI \,
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PE3yJbTaThl OCBOCHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUralOTCAd B XO0J€ OOy4YEeHHMs] XUMUU B €JAMHCTBE Y4eOHOH WU
BOCMUTATEIBHON AEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIUOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMH B
oOllecTBe MpaBWJIaMM W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT Mpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSl CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAIlUA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoOTHYECKOro BOCIIUTAHNS:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJEIuI0, TIOHMMAaHUS 3HAYCHUS XUMUUYECKOM HAayKu B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW HMHQOpMAIUE O
NEPEOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpakKaIaHCKOr0 BOCIIUTAHMA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUWIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeIOBAaTEIbCKOM, TBOPUECKOW W JOpYrUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHM MAESTENbHOCTH TMpU
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATEIbHBIX 3a/lay, BBINIOJHEHUU XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B TIPOIECCE ITON yueOHOM NesaTeTbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEJACHUE M IOCTYNKH CBOUX TOBApPHILEH C MO3UIMN HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUMI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS .

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOW PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTaBISIOLINE
OCHOBY [IJIsl IOHUMAaHUSI CYIIIHOCTH HAYYHOW KapTHHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUSI MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABaTEJIbHbIE MOTHBBI, HANPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOTUMBIE I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SBICHUH,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYyJIbTYphl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM paboThl C Yy4eOHBIMM TEKCTaMHU, CIPABOYHOMN
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JUTEPATYpPOH, JOCTYIMHBIMH TEXHUYECKHUMH CpPEICTBAMHU HHq)opMauHOHH ,
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3oBaHWIO, TPOCKTHOW W  HMCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHsS OOY4YCHHUS B
JIATbHEUIIIEM;

4) opMHupoOBaHHUS KYJIbTYPbI 310POBbS:

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 »W3HU, OCO3HAHUE TOCICIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aIKOTOJISI, HAPKOTHKOB, KYpEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0E€30MacHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy10BOTO BOCTIMTAHUSI:

MUHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
YBOXCHHE K TPYJLY M PE3YJIbTaTaM TPYJI0BOH JESITEILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX 3HAHMM 10 XHMHH, OCO3HAHHBIA  BBIOOD
WHAVNBUAYATBLHON TPACKTOPHH MPOJTOKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo¢decCUOHAIBHON IESITEIBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) IK0JIOrNYeCKOr0 BOCTIMTAHUS:

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIIEHHUE K TPUPOE KaK HCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBAaHHUA, MOHHMAaHHE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOIIOICHUS
paBMJI 0€30MACHOTO MOBEACHUS TP pabOTe C BEIIECTBAMH, a TAKKE B CUTYaIIUAX,
YTPOKAIOIINX 3IOPOBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl IMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KYyJIbTYpPBl, OCO3HAHHS TJI00adbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pPE3YNbTATOB BBIICISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MUPOBO33PEHHUS OOIICHAYYHBIC TOHITHS (3aKOH, TEOPUS, PUHITHII,
runore3a, (QakT, CHUCTEMa, TPOIECC, OKCIEPUMEHT | JIPYroe.), KOTOpHIe
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEIMETaxX W MO3BOJISIIOT Ha
OCHOBE 3HAHWW M3 ITHX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEITOCTHON
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HAay4YHOW KapTHHE MUpa, U YHUBEpCaJbHbIC yueOHbIE JCHCTBUS (H03HaBaTeJIBH\ <
KOMMYHUKATHBHBIE, PETYJISTUBHBIE), KOTOpbIE oOecnedyuBaroT (popMupoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHUIO Y4€OHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiicTBUSA

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHSITHUSIMH), WCIOJIb30BaTh
MOHSTHUS JJ1s1 00OBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUI, BHIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XMMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIuH,
yCTaHABIIMBATh TMPUUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAYy OOBEKTaMU H3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYXACHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHATOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpolleCcCe TIO3HAHMS TOHATUS (TIPEJAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMUYECKUE (3HAKOBBIE) MOJIEH, UCTIONb3yeMble B XUMUH,
mpeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKU 3HAK (CHUMBOJ JJIEMEHTa), XUMHYeckas (opMyna M ypaBHEHUE
XUMHYECKOW peaKIuu — MpU pelIeHuH y4eOHO-TT03HAaBATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUN BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJCTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

ba3oBrble ucciienoBaTe1bCKHe A1eHCTBUS:

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI 11 (DOPMUPOBAHHUS TUIIOTE3HI IO MPOBEPKE
IPaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OPraHW3allMd W TMPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHUE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3ylbTat, (GOpMyIUpOBaTH 0000IIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISTh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPAaBOYHBIC
nmocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHWBATH MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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YMEHHE MPHUMEHSITh PA3JIMYHbIE METOJBl U 3aMpOChl MPU MOHUCKE U 0TO0 R
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOT'O MCIOJb30BAHMS PA3IMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEIBHO BHIOMPATH ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
ApyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCIOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOU W
UCCJIeI0BATENbCKON AESATENBHOCTH MH(MOPMALIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTa HA COCTOSHHME OKPYKAIOIIEH NPUPOIHOM
CpEbl.

KoMmyHuKaTHBHBIE YHMBepCcaJIbHbIE YUeOHbIe 1eiiCTBHA:

YMEHHUS 3a7]aBaTh BOTPOCHI (B XOI€ AUaora u (Wiu) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (OPMYJIUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBISATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
NESTENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JejaTh MPE3eHTALNI0
PE3YNIbTATOB BBIMOJHEHUS XMMHUUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO POEKTA);

yMEHHUS y4eOHOTrO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIEOBAaTEIbCKOM  JEATENbHOCTH IpPU  PELICHHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4E€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiui (00CcykneHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBHI, OIpEIEICHUEe KPUTEPHUEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOU pabOoTHI U IpyTHE).

PerynsiTuBHbIe YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHUSA:

YMEHUE CaMOCTOSITEIbHO ONPENENATh UEIU JEATEIbHOCTH, IUIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUST yUeOHBIX U
[IO3HABATEIBHBIX 3a/a4, CaMOCTOSATEIBHO COCTABISITh WIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUW NIPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHUs] HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBHE ITOJIyYEHHOTO pE3yJbTaTa 3asBJICHHON LEIH, yMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMETHBIX PE3YJIbTaTOB [0 OCBOCHHMIO OO0A3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanibHOM paboueil mnporpammon,
BBIICJIAIOT: OCBOEHHBIE OOYYalOIMMUCSA HAy4YHbIE 3HAHUS, YMEHHS M CIIOCOOBI
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NeUCTBUM, crneuupuueckue g MOpeIMETHOW o0mactu  «XHUMHS»,

NEATENbHOCTH 1O  TOJYYEHUI0O HOBOTO  3HAHUSA, €ro  HMHTepIpeTalui,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUX.
K xoHny oOyuenus B 8 kiacce npeiMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Yy 00 yUaIOMIMXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XHMUUYECKHUX TMOHSITHH: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAasE Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJ, KHCIJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCJICHUS, XMMHUYECKasi peaxkius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHEHUS, PpEeaKIMu pasJIOKEHUs, pEeaKIUu 3aMElICHUsl, PeaKIuu
o0OMeHa, HK30- U SHJOTEPMUUYECKHE PEAKIINH, TEII0BON AP (DEKT peakiuw,
AJIpO aToMa, SJIEKTPOHHBIN CII0i aToMa, aTOMHast OpOUTalb, paguyc aToMa,
XUMUYECKasi CBS3b, MOJIIPHAS W HETMOJSPHAsl KOBAJICHTHAs! CBS3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJisI BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;
UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJMKY JJisi COCTaBieHUs (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

OTpEIeNSTh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNeHb  OKUCJCHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
IPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOM CBsi3U (KOBaJeHTHass W HOHHAasA) B
HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cmbich [lepuogunueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHHWE NEPUOJAUYECKON 3aBUCUMOCTH CBOIICTB
XUMHUYECKUX 3JIEMEHTOB OT UX MojoxxeHus B llepuoguyeckoil cucreme,
3aKOHOB COXPAHEHUsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTapo;

OMHKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoamueckoii
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3iudaTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouHast nmoarpynna (b-rpymma)y», maneie u
OonbIIME TEPHOJBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmune «lleprogumyeckas cucrema XuMuYeckux diaemernToB [J[. .
MeHnneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
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XUMHYECKUX FEMEHTOB (COCTAB U 3apA sSApa, oOLIee YUCIIO0 3J'IeKTp0HO .
pacupesiesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBy YYAacTBYIOUIMX B PEAKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKAAs ONMUCAHUE TPUMEPAMH MOJEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XWMHUYECKUMX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOr0 »JieMeHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO JJOJIIO BEIIECTBA B pACTBOPE, NPOBOJUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKkuu;

IPUMEHATH OCHOBHBIE ONEPALIMU MBICIIUTEIBHON AEATEIbHOCTH — AHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aluio, Kiaccuukaiuio,
BBISIBICHUE MPUYMHHO--CJIEJACTBEHHBIX CBSA3EH — ISl MU3YyUYECHHUS CBOICTB
BEIIECTB M XHMHYECKUX PpEAKUUN, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUSI — HAONIOICHHE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUiIaM MOJIb30BaHUS XUMHUECKON OCYA0N U 1a00paTOpHBIM
o0opyaoBaHMEM, a TakXKe IMpaBWwiIaM OOpalleHus C BeIleCTBaMU B
COOTBETCTBHM C WHCTPYKIMSIMH TIO BBIMOJHEHUIO J1aOOpaTOPHBIX
XUMHYECKUX OTBITOB 110 MOTYUYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(BolOpoZla W KHCJIOpOAA), MPUTOTOBICHUIO PAaCTBOPOB C ONpPEAEIEHHOMN
MacCOBOW J0JIEM PacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMUYECKHE SKCIIEPUMEHTHI MO PAaclO3HABAaHHUIO PACTBOPOB IIEIOUEH U
KUCJIOT ¢ MIOMOIIbI0 UHJIUKATOPOB (JJAKMYC, (peHon(Tanent, METHIOPaHK

U ApYyrue).

K xoniy oOydenus B 9 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTUOH, aHUOH, MPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasl PeaKIlus, XUMUIECKas CBSA3b, TEIIOBOU ekt
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs IUCCOLUUALMS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaKu <
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJICHHE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(OTepHOCTH, XUMHYECKAS CBSI3b (xoBaneHTHas, VOHHAas,
MeTaAJTUYECKas ), KpUCTaUIMYeCKasi peéTka, KOppo3us METaIOB, CILIaBhI,
CKOPOCTh XMMHUYECKOU peakIuu, MpeAeIbHO JOMYCTUMAasl KOHICHTPAIIUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHSATUA U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJI30BaTh XUMUUYECKYI0 CHMBOJIUKY IS COCTaBJICHUS (POpMys
BEIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

OTIPENIeNIATh BaJICHTHOCTh W CTENEHb OKUCIIEHUS XUMUYECKUX DJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIACCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3U (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpebl B
BOJHBIX PACTBOpPAaX HEOPTAaHUYECKUX COCIMHEHUH, THUI KPUCTATUITMUYECCKON
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OINHUCHIBATH U XapaKTepU30BaTh
Tabinunyto Gopmy [lepuonnyueckoit CUCTEMBl XUMHYECKHX 3JIEMEHTOB:
paznuyarh TOHSATUS «rjaBHas noarpymmna (A-Tpynma)» U «mobouyHas
noarpynmna (b-rpynma)», Maneie U OoJbllIM€ MEPUOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINUYECKON TaOIHUIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB H
3apsAn  sapa, oOIIee YWCIO DJIEKTPOHOB M pacmpenelieHne HuX T0
ANIEKTPOHHBIM CII0SIM), OOBACHSITH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUH B Mpeaesax MallbIX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluuu (MO0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PEeKTy, MO M3MEHEHUIO CTETICHEH OKHCIICHHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmMEe W crenuduueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BEILIECTB, MOJATBEpPKJIas OMNHCAHUE
npuMEpaMy MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YpPaBHEHHUS AJEKTPOJMTHUYECKOW JUCCOLUMALMMU  KHUCIIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO
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TEeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYHIHOCTh OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCITIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHMHYECKOTO 3JeMeHTa TOo (opMmyrne COeaMHECHHUS,
MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKON peaKinu;

COOJTIO/IaTh MpaBUJIa MOJIb30BAHUS XUMHUYECKOM MOCYAO0N B JTabOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBuUja OOpamleHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C WHCTPYKIMSMH IO BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB O TIOTYYSHUIO H COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TTOITBEPKIAIOIIIE KAUeCTBEHHBIN COCTaB Pa3InIHBIX
BEIIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OPOMHI-, HOIHI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTUOHBI
aMMOHHUSI U HMOHBI HM3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONIEPAIIMU MBICIUTEIIBHON N€ITEIbHOCTH — aHAINU3 U
CUHTE3, CpPaBHEHHE, 0000IIEHUE, CUCTEMATU3AIUIO, BBISIBICHUE TPUUYUHHO-
CJICICTBEHHBIX CBA3€H — JJII M3YYCHHS CBOWMCTB BEIECTB M XUMUYECKUX
peakiuii, eCTECTBEHHO-HAYyYHBIE METOAbl TIO3HAHUS — HaOIIOACHUE,
U3MepeHne, MOICIMPOBAHNE, SKCIIEPUMEHT (PeaibHBIA U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koun4yecTBo yacos
Ne HanmeHoBaHMe pa3/iesioB U TeM DJIeKTPOHHbIE
KoHnTtpoabHbie IIpakTHuyeckue
n MPOrpamMmbI Bcero (ungposrbie)
padoTbI padoThI
/ o0pa3oBartejibHbIE
n pecypchbl
Paznen 1. IlepBonayasnbHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1aCTh Bubmorexa IJOK
N https://m.edsoo.ru/7f41837c
€CTECTBO3HAHMS U MPAKTUUECKOU 5
r6NQY "CMK um. H. lannHon"
JESITETHHOCTH YeJI0OBEKa . .
. — OdurumanbHbin cant [EMOY
Mup nmpodeccuii: 3HaKOMCTBO € "MK uon. H. 11 o
. um. H. IanuHoi
11 CCVY3amu Camapckoii 00macTu: 5 2 N
. . Camapckum
Camapckuil MEUITMHCKUAN .
MONIMTEXHUYECKUA KONNeANK
KOJIIe K nMeHu H.
. . — locypapcreeHHoe
JIanunoit; Camapckuii
N 6roaxetHoe
MOJIUTEXHUYECKUH KOJIIEIK
npodeccmoHanbHoe
obpasoBatenbHoe
yypexaeHue
Camapckoii obnactu
bubmuorexa [JOK
1.2 BemectBa 1 xumuueckue 15 1
H https://m.edsoo.ru/7f41837c
peakiuu
Hroro no pasneny 20
Pazgen 2. Baxnelinmme npeacTaBuTe/ M HEOPraHM4eCcKNX BellecTB
21 Bozayx. Kucnopon. Ionsitre 06 6 bubnuoreka [LIOK
' OKCHIaX https://m.edsoo.ru/7f41837¢c
99 Bonopona.Ilonsitue o kucinorax u 8 1 bu6mmoreka [IOK

COJIAX

https://m.edsoo.ru/7f41837c
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2.3

Bopna. PactBopsl. [lonsrue 06
OCHOBaHUAX
Mup nipodeccuii: 3HaKOMCTBO €

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢c
[OpoACKME OYUCTHDbIE



https://m.edsoo.ru/7f41837c
https://vodproektstroy.ru/ochistnye-sooruzheniya/gorodskie/?ysclid=m6hpqhpqer851950170
http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

npeanpustusiMmu Camapckoin COOPYKEHWA CTOYHbIX BOA,
obnactu. ['opoickue OUHCTHEBIE
COOPYKEHUS

OCHOBHBIE KJIaCChI
bu6mmoreka [IOK

https://m.edsoo.ru/7f41837¢c

HEOPraHWYECKUX COCIMHEHUI

Mup npoceccuii: 3HAaKOMCTBO ¢

2.4 C . 11 1 1
ngﬂnpn.ﬂTgﬂMH alxiapcxon https://m.edsoo.ru/ff0d28c8
OOMACTH: L-aMapekui AO «Ky#bbiwesckunin HM3»
He(TenepepadaThIBaIOIIMI 3aBOJ
Hroro mo paznery 30

Paznen 3. llepnoauuecknii 3akon u [lepuoanyeckasi cucrema xumudeckux 3jiemenToB JI. . MenneneeBa. CTpoeHue aTOMOB.
Xumnueckas cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEJIbHbBIE Pe€aknumn

[Tepuonanueckuii 3aK0H
31 u [lepnoanueckas 7 bubmuoreka [IOK
cHUcTEMa https://m.edsoo.ru/7f41837¢
XHMHUYECKuX djiemenToB 1. 1.
Mennene-eBa. CTpoeHre aToMa
Ximirecias bu6mmoreka [IOK
32 CBAID. 8 ! https://m.edsoo.ru/7f41837¢
OKHCIIUTENBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUN
bubnuorexa [JOK
Hroro mo paszery 15 https://m.edsoo0.ru/7f41837¢
PeszepBHOE Bpems 3 bubmorera [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68 4 5
I[TPOIT'PAMME
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9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U (uu¢posbie)
Ne KoHTpoabHbI IIpakTHueckn
/ TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
v € paéoThI e padoThI
pecypchbl
Pa3nen 1. BemecTBO M XMMHYeCKHe peakIMu
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX Pa3JielioB Kypca 8 kimacca https://m.edsoo.ru/7f41a63
6
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuorexa [JOK
' peaknuit https://m.edsoo0.ru/7f41a63
6
13 DIIEKTPOJIUTUYECKAS 8 1 1 bubnuoreka [IOK
' Iuccoranusg. XuMu4ecKue https://m.edsoo.ru/7f41a63
peaxkiuu B pacTBoOpax 6
Hroro no pazpeny 17
Pasznen 2. HeMeTa/sIbl M UX COeAMHEHUS
21 OO6mras xapaKTepuCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHTOB VIIA-rpynnsl. ['anorenst https://m.edsoo.ru/7f41a63
6
OO01as xapakTepUCTUKA XMMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa HOK
' PymHEL. Lep https://m.edsoo.ru/7f41a63
COEMHEHUS 6
OO01as XxapakTepUCTUKA XUMHYECKUX
bu6mmoreka [JOK
aneMeHToB VA-Tpynisl. A3oT, pochop u
https://m.edsoo.ru/7f41a63
2.3 UX COCTUHEHUS 7 1
. 6 AKUMOHepHoe
Mup npodeccuii: 3HaKOMCTBO €
ob6uiectBo TonbaATIMA30T
npennpustuem TOJIBATTUA3OT
24 OO1as xapakTepUCTUKA XUMHYECKUX 8 1 9 bubmmoreka [IOK
' anemeHToB [VA-rpynmnel. Yriepon u https://m.edsoo.ru/7f41a63
6
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KPEMHUN U UX COEMHEHUS

Wroro mo paznery 25
Paszgen 3. Mera/iibl 1 UX COeIUHEHUSA
. bubnuotexa [JOK
A 4
3 Obmme CROHCTBA METAIIOB https://m.edsoo.ru/7f41a63
6
. bubnuotexa [JOK
2 B 1
3 AKHEHUIINE METAJUIBI U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a63
6
Hroro mo paznery 20
Pasnen 4. Xumus u okpy»kaionias cpeaa
41 BemtecTtBa 1 Marepuaiisl B )KU3HU YEJIOBEKA 3 bubmuorexa LIOK
' B p https://m.edsoo.ru/7f41a63
6
Hroro no pazpeny 3
PesepBHOE Bpems 3 bubmorera [IOK
P P https://m.edsoo.ru/7f41a63
6
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka KoHTpobHBbI IIpakTnuyeckn
n Bcero U3y4yeH odpa3oBaTeJibHbIE
e paboTbl e padoTsbl
/ ust pecypchl
n
bubmmoreka [{OK
https://m.edsoo.ru/ff0d210
c [6NOY "CMK nm. H.
[Ipenmet xumuu. Posib XuMHM B )KU3HU nO—HnMHOM — L.
yenoBeka. Tema u BemecTa r:ﬂ“;;ig;‘:” ca:T
. um. H.
Mup nipodeccuii: 3HAKOMCTBO C i .
. ANUHOM
1 CCVY3amu Camapckoii obnactu: 1 c .
amapcKui
Camapckuil MEIUITUHCKUI KOJUIE K ONTEXHAECKUi
umenu H. Jisnunoit; Camapckuil KOANEK
MOJIUTEXHUYECKUHN KOJIIeIIK _
FocyaapcTBeHHoe
6roaxkeTHoe
npodeccmoHanbHoe
obpasoBatenbHoe
yupexkaeHve CamapcKom
obnactu
bubmmoreka [IOK
2 IToHsiTHE O METOJAaX IMO3HAHUS B 1 1
N https://m.edsoo.ru/ff0d227e
IIpaktuyeckas padorta Ne 1 «IIpaBuna
3 paboThI B TaOOPAaTOPUH U PUEMBI 1 bu6nuoreka [LIOK
oOpallieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 Yuctele BelecTBa M cMecH. CriocoObl 1 bu6mmoreka [IOK
pa3aciieHus: cMecen https://m.edsoo.ru/ff0d26ca
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[Ipaktuyeckas padora Ne 2
«Pa3nenenue cmeceil (Ha npumepe
OYMCTKU NTOBAPEHHOM COJIM)»

bubmmoreka [{OK

5) Mup nipodeccuii: 3HaKOMCTBO € https://m.edsoo.ru/ff0d28c
npeanpustusimu Camapckoit 8 AO «KyibbliweBcKui
obnactu: Camapckuit HM3»
HedrenepepabaThIBarOIIUI
3aBO/JI

6 ATOMBI U MOJIEKYJIbI brommorexa HOK

https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTHI. 3HAKU bu6moreka [IOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U C0KHBIE BEIECTBA bubmorexa HOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE bubmmorexa HOK

https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumuuaeckas popmyna. BaieHTHOCTD bubmmorexa HOK

https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JICMEHTOB
OtHocHTenbHAas aTOMHas Macca. bubnuorexa [JOK

11
OTtHocuTenbHAas MOJIEKYIIIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 7019 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c

13 Koaunuectso BemecTBa. Mob. bubmmoreka [IOK
Momnspnas macca https://m.edsoo.ru/ff0d5230

1 du3nYeCcKre U XUMUYECKHUE SIBJICHUS. bubmuorexa [JOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky 1 yCIOBHsI IPOTEKAHUS bu6nuoreka [LIOK

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d3al6
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3aKOH COXpaHEHHUsI MAaCChI BEILIECTB.

bu6mmoreka 1IOK

16
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus: KOJIM4eCTBa, MacChl
17 BCIICCTBA 10 YPAaBHECHUSIM bubmorexa HOK
N P . https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKInit
Krnaccudukarus XUMIIeCKUX PEaKIuit
18 (coemuHEHMSI, Pa3I0KCHUS bubmmorexa HOK
- P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHImKIoneauct. O0o0IeHne u bubmmorexa LIOK
) . https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIlHsl 3HAHUI
20 Kontponsnas padora Nel no teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKIIHI) https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razon. Cocras
21 Bo3ayxa. Kucimopona — sneMeHT u bubmorera [IOK
A% POz https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
®Ou3nvecKnue U XMMUYECKHIE CBOMCTBA
22 KHCJIOpO1a (peaKIIMK OKUCIICHUS bubmmorexa HOK
poAa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
CnocoObl IToTy4eHHs KHCIIOpoa B
23 nabopaTopuu I}/IIII I OMLIHJJIeHII){oI([:TI/I bubmotera [IOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumMeHeHnne Kucnopoia
TennoBoii 3ppexT XuMUIECKOM
24 peakluu, IOHATHE O bubmmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
u
SHIOTEPMHUECKUX PEAKIUIX
o5 TormnuBo (HedTh, yrojib U METaH). bu6nuoreka [LIOK

3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0

https://m.edsoo.ru/ff0d4c4a
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MPEIOTBPALLICHUS

[IpaxTnueckas padota Ne 3 o Teme

bu6mmoreka [IOK

2
6 «lonysenue u CO(EHpaHHe Keopoas, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY

97 Bonxopox — anemeHT u nmpocroe bubnuoreka [IOK
BelecTBo. HaxoxaeHue B mpupoae https://m.edsoo.ru/ff0d4dd0

o8 du3nvecKue 1 XMMUYECKHUE CBOMCTRA bu6moreka [IOK
Bojopoza. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0

bu6moreka [IOK

2 I1

o OIPITHE O KHCTOTaX 1 CoIBIX https://m.edsoo.ru/ff0d50d2

30 Crioco0OsI oJTydeHust BOJAOPO/1a B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckast padota Ne 4 o Teme

31 «[Tonyuenue u cobupanre BOIOPOaa bubmorexa [JOK

yi _ p poZa, https://m.edsoo.ru/ff0d4f42
HU3yYEHHUE €r0 CBOMCTB)

32 MonspHblii 00bEM razoB. 3aKOH bubnuoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienus 00b€ma, KoudecTna

33 BEIIlECTBA rasa 1o e€ro u3BECTHOM bubmmorexa HOK

t R Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIK 00bEMY
Brruucnenus 00EMOB Ta30B 1Mo

34 ABHEHUIO pPEaKIMyi Ha OCHOBE 3aKOHa bubmmorexa [IOK
yP . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B

35 du3nyecKre U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [TonsiTe 00 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2

37 Bopa xak pacTBopUTEID. bubnuoreka [LIOK

Hacriennrie
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1 HCHACBIIICHHBIC paCTBOPELIL.
MaccoBast 10J1s1 BELIECTBA B PaCTBOPE
Mup npodeccuii: 3HaKOMCTBO €
npeanpustTusiMu Camapckoi 00J1acTH.
I'opoackue o4nCTHBIE COOPYKEHUS

https://m.edsoo. ru/Ffd5. s

0 FfopoacKkue o4UCTHbIE

COOpyXeHnA CTOYHbIX
BOA4

[IpaxTrueckas padota Ne 5 o Teme
«IIpuroroBneHue pacTBOPOB C

bu6moreka [IOK

38
ONpeneIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 Kontponsnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: coctaB, KilaccupuKaIms, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydenune u XuMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX Bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUsI: COCTaB, KJIacCU(DUKAITHUA, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosnydenune u XuMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnoter: coctas, kiraccudukanms, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lony4yeHnue nu XuMHuyecKre CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee?
Conu (cpenHue): HOMEHKIIATypa,
46 cnocoéLII)nI([)n )eHI/IH XHMHqZSKHe bubmmorexa [IOK
N i ’ https://m.edsoo.ru/00ad947
CBOICTBa 4
47 IIpakTtuyeckas padora Ne 6. Perenue bu6nuoreka [LIOK
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OKCIICPUMCHTAJIbHBIX 3a/]a4 110 TCMC

https://m.edso0.ru/00ad\, s>

«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX c
COCIMHCHUI
48 ['eneTnueckas CBA3b MEXKy KilacCaMu bubnuotexa [JOK
HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.ru/00ad9a5
0
bu6moreka [IOK
49 O0001IeHNE U CUCTEMATH3AINS
HUI H https://m.edsoo.ru/00ad9ch
3HAHUHA :
KonTtpomnsnas padora Ne3 o teme
50 "OCHOBHEIE KJIaCChl HEOPraHUUECKUX bubmmorexa [JOK
“n P https://m.edsoo.ru/00ad9el
COEIMHEHUI a
[TepBBIe OMBITKH KITaCCUPUKAIH
51 XUMHAYECKUX deMeHToB. [lousitue o bubmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX JIEMEHTOB
[Tepuonnueckuii 3aK0H 1
bu6mmoreka [IOK
52 [Tepuoaudeckas cucreMa XUMHYECKHX
https://m.edsoo.ru/00ada52
anemenToB JI. . MenaeneeBa c
53 Ileproasl, TpymIIbL, IO b1 bubmiorexa LHOK
PHOMBL, TPYIHIEL, TOATPYI https://m.edsoo.ru/00ada52
C
54 Crpoenue atoMoB. COoCTaB aTOMHBIX bubnuoreka [IOK
siaep. M3oTonbl https://m.edsoo.ru/00ada34
2
CTpoeHne dIEKTPOHHBIX 000JI0UEK
P P N bubmuorexa [JOK
55 aToOMOB 2711eMeHTOB [lepuoguueckoit
https://m.edsoo.ru/00ada6b
cuctemsl /1. 1. MeHaeneeBa c
XapakTepucTuka
56 XHMHYECKOI0 DJJIEMEHTA IO bu6mmoreka [IOK

€ro T10JIOKEHUIO B
IIepnognueckoit cucreme /l.
n.

https://m.edsoo.ru/00ada82
4
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MeunneneeBa

57

3nauenue Ilepuoanueckoro 3akoHa
JJIA

bu6moreka [IOK
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pa3BuTusA HayKu U npaktuku. /1. 1.
MenneneeB — y4E€HBIM, ME1aror U
rpaX<IaHUH

e

DNEeKTPOOTPULIATEIEHOCTh

bu6mmoreka [IOK

58 aTOMOB XMMHYECKHX 3JIEMEHTORB https://m.edsoo.ru/00adaab
8
bu6moreka [IOK
4
59 OHHT XUMHHACCKAT CBAH https://m.edsoo.ru/00adac3
4
KoBanenTHas nossipHast XuMu4aeckast bubnuoreka [IOK
60
CBSI3b https://m.edsoo.ru/00adaab
8
KoBaneHnTHas HenmoysipHasi XuMH4ecKast bubnuoreka [IOK
61
CBSI3b https://m.edsoo.ru/00adaab
9
bu6mmoreka [IOK
62 (CTeneHb oKHCIICHIS https://m.edsoo.ru/00adae2
8
63 OKHCIIUTENBHO-BOCCTAHOBUTEILHBIC bubnuorexa [JOK
peaxkuu https://m.edsoo.ru/00adb07
6
64 OKucauTEI U BOCCTAHOBUTEIHN bubmmorexa HOK
https://m.edsoo.ru/00adb07
6
65 Kountponsnas padora Ned o teme bubnuoreka [IOK
«Ctpoenue aroma. XUMu4eckas https://m.edsoo.ru/00adb48
CBSI3bY 6
66 PezepBHblit ypok. O6001eHue U bubnuoreka [LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33
c
57 PezepBHblit ypok. O6001meHue u bu6nuoreka [LIOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00ad9cb
2



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
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
http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

68 PezepBHblii ypok. O6001meHue u 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB 68

[10 [TPOIT'PAMME
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9 KJIACC

KoaunuecTBo 4acoB

Ne Mara DJIeKTPOHHbIE
Tema ypoka KonTpoabHbI IIpakTuyeckn
n Bcero U3Yy4YeH undposbie
e padoTbl e padoTsbI
/ us oOpa3oBaTtejibHbIE
n pecypchl
[Iepnoanueckuil 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMUYECKUX emMeHToB /1. 1. https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUH

2 CBOMCTB XUMHUYCCKHX 1 bubmorera [IOK

https://m.edsoo.ru/00adb6b6
AJIEMEHTOB
TIEPBBIX TPEX NMEPHUOJIOB
Knaccuduxanus n
3 HOMEHKIATYDA 1 bu6mmoreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEIECTB

4 Buner xuMuueckoi CBS3U U 1 bu6mmoreka [IOK
TUTBI KPUCTATUTUTYECKHUX https://m.edsoo.ru/00adbac6
PEMETOK
KonTponsnas padora Nel o

5 teme «lloBTOpeHue u 1 1
yriayOiieHrne 3HaHUH OCHOBHBIX
pasznenoB Kypca 8 kiaccay
Knaccudukarus

6 XUMHYECKUX PEaKIUil IO 1 bubmorexa [JOK

P https://m.edsoo.ru/00adbcb0
pa3IuYHbIM
MIPU3HAKAM
ITonATHE O CKOpOCTH

7 XMUMHMUYECKOH PEAKIUU. 1 bubnuoreka [LIOK
[ToHsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
reTEePOreHHbIX
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IlousiTie 0 XUMHUYIECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOLLIME HA CKOPOCTh

bu6mmoreka [IOK

8 XUMHUYECKON PEaKIUU U https://m.edsoo.ru/00adc28c
MOJIOKECHNE XUMHUYECKOTO
paBHOBeCHS
9 OKUCIUTEITBHO- bubmmoreka [IOK
BOCCTAaHOBHTEIIBHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopus
10 AIIEKTPOITUTUIECKON brbmmorexa [TOK
https://m.edsoo.ru/00adcd68
mucconuarmy. CHIIbHBIE U
ci1a0ble ANEKTPOITUTHI
11 HoHHble ypaBHEHUS peakiuid bubmmorexa OK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIIOT U
OCHOBaHHI B CBETE
12 MpeACTaBICHUIN 00 bubmorexa [JOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIUTHYECKOM
JIACCOIUAIIAN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubmmoreka [IOK
3JIEKTPOJIUTUYECKOMN https://m.edsoo.ru/00add8hb2
JIACCOIUAIIAN
14 [Tonsartue o runponuse coneu bubmorexa [JOK
https://m.edsoo.ru/00add9d4
15 O06o01IeHre U CUCTEMaTH3 AL bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuueckas pabora Ne 1.
bu6mmoreka [IOK
16 «Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a9»

https://m.edsoo.ru/00addbfa
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KonTtponsHas pabota Ne2 o
TeMe «DIEKTPOJIUTHIECKAS

bu6mmoreka [IOK

17
auccoruanusa. XuMHICCKUE https://m.edsoo.ru/00addec0
peaKIuu B pacTBOpax»
OO01as XxapakTepucTUKa
18 raJIoreHOB. X MIMHYECKHUE bubmmorexa [JOK
y ' https:/m.edsoo.ru/00addfe2
CBOWCTBa Ha IpUMeEpPE XJI0pa
Xnoposogopoa. ConsHas
19 Kncnpom xnﬁmqecxne CBOMCTBA bubmorexa HOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHUE, IIPUMEHEHHE
[Ipaktuyeckas padorta Ne 2 mo
20 teme «Iloyyuenue cosTHOM bubmiorexa HOK
v .. . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUE e€ CBOMCTBY
Brruncienus mo ypaBHEHUSIM
21 XUMHYECKUX PEaKITUi, CCITH bubmmorexa OK
Deaii, https://m.edsoo.ru/00ade488
OJIMH U3 PEareHTOB JaH B
H30BITKE
99 OO6mras xapakTepUCTHKA bubmuoreka [IOK
aneMeHTOB VIA-Tpynibl https://m.edsoo.ru/00ade64a
ANIoTpOmnHBIE
23 MO (UKAITIT CEpHI. bubmuorexa [JOK
Haxoxnenue cepel u eé https://m.edsoo.ru/00ade64a
COCIMHEHUH B IPUPOJIC.
XHUMHUYECKUE CBOKCTBA CEPBI
CepoBo10po/I, CTPOCHHE,
24 (bngnqecml;e u XI/IISII/IHGCKI/IG Bubmorexa LIOK
. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunpl cepsl. CepHas KUCIIOTA,
bu6mmoreka [IOK
25 ¢bu3nyeckre 1 XUMHYECKUE

CBOIZCTBE[, IIPUMCHCHUC

https://m.edsoo.ru/00adea28
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XHUMUYECKUE PEAKLNH,
JIeKAIne B OCHOBE

26 IIPOMBIIIIJIEHHOTO bubnuoreka [IOK
croco0a Moy4IeHUs CEPHOI https://m.edsoo.ru/00adec8a
KHCJIOThL. XUMHYECKOE
3arpsI3HEHUE OKPYKAIOIIEH
CpeJIbl COSTMHEHUSIMU CEPBI
97 Brraucienune maccoBoit 101m bubmmoreka [IOK
BBIX0/1a ITPOJIYKTa PEAKLIUN https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa
aneMeHTOB VA-rpynnsl. A30T, bubnuorexa [JOK
pacnpocTpaHeHue B PUPOJIE, https://m.edsoo.ru/00adeea6HoBa
23 (du3HYecKre U XUMUICCKHE A BKN3AKA
CBOMCTBA:
Mup nipodeccuii: 3HaKOMCTBO C AKkumnoHepHoe
TP IIPUATHEM obuwectBo
TOJIBATTUA3OT TonbATT1asor
AMMHaK, ero GU3NIECcKue u
29 XUMHUYECKHE CBOMCTBA bubmmorexa HOK
’ https://m.edsoo.ru/00adf004
MOJTyYCHUE U IPUMEHEHHE
[TpakTrnueckas padota Ne 3 o
30 teme «llomydyenne ammuaka bubmmorexa [IOK
. ’ https://m.edso0.ru/00adf180
W3yUYEHHE €ro CBOWCTBY
A30THas KHCI0Ta, €€
31 ¢bu3nveckre u XUMHUYEeCKHe Bubmorexa LIOK
. https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonb3oBaHne HUTPATOB U
39 coJjielt aMMOHMS B KAUECTBE bubmuorexa [IOK

MUHEPAIbHBIX YI0OpEHHA.
XUMHYECKOE 3arpsi3HEHNE

https://m.edsoo.ru/00adf518
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OKpYy’Karolen
cpelbl
COCAUHCHUAMU
asora

dochop. Oxcua pochopa (V) u
tdocdhopnas kucnora,

bubmmoreka [IOK

33 (bu3uYecKue U XMMUYECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJy4ECHHE
Hcnonb3oBanue gocharos B
34 KauyeCTBE MUHEPAIBbHBIX bubmuoreka [IOK
ynoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl PochaTramu
Vrnepon, pacrpocTpaHeHUE B
35 npnpzne, I@){)mnieclee u bubmmorexa OK
. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Okcuppl yriaepoaa, ux
(bU3UYECKHe U XUMHYECKHE
36 CBOMCTBA. DKOJIOTHYECKHUE bubmorexa HOK
https://m.edsoo.ru/00adfebe
poOJIeMBbl, CB3aHHBIC C
okcuoM yriepoaa (1V)
37 VronpHas Kkucnorta u e€ cojau bubmmorera [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4
38 o teme "[lonmyuenne bu6nuoreka [LIOK
YTIIEKHUCIIOTO rasa. https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakius Ha
KapOoHaT-HOH"
[TepBoHauanbHBIE MOHATHS 00
39 OpPraHMYECKUX BEIIECTBAaX KaK O bubmorexa OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIIIepo/ia
40 Kpemuuii u ero coeauHeHus buGmorexa [JOK

https://m.edsoo.ru/00ae080a
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[Ipaktuyeckas padora Ne 5.
Pewenne

bu6mmoreka [IOK

41
SKCIEPUMEHTAIBHBIX 3aJa4 https://m.edsoo.ru/00ae0bf2
o Teme «Baxueine
HEMETAJUIbl U UX COCAUHCHUS
KonTponsnas pabora Ne3 no
42 TeMe «Baxaenine HeMeTalIbl bubmiorexa HOK
https://m.edsoo.ru/00ae0el8
U UX COETUHEHUS
OO01as XxapakTepucTUKa
XUMHYECKUX DJIEMEHTOB —
43 METaJIJI0B. MeTamndeckas bu6moreka [IOK
CBSI3b M METAJNIMYECKAs https://m.edsoo.ru/00ael103e
KPUCTAJUIMYECKast PELIETKA.
dusnvecKue CBOiCcTBa
METAJIJIOB
XUMHYECKHE CBOMCTBA
m METALIOR bu6mmoreka [IOK
' . https://m.edsoo.ru/00ae1156
DIEKTPOXUMUYCCKUN P
HaIpsDKEHUH METaJlIOB
OO6mmme crmocoObI MOTyIeHUS
MeTaiuioB. CILIaBbI.
bubmuorexa [JOK
45 Boruncnenus o ypaBHEHUSIM
5 https://m.edso0.ru/00ae1156
XUMHUYCCKUX PEAKIUH, SCITH
OIUH U3
pEareHToB COJAEPKUT MPUMECH
46 [TonsiTHE O KOPPO3UU METAIIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 €JI0YHBIC METaJlIbI
i https://m.edsoo.ru/00ael14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS bubmmoreka [IOK

1 Kalusd

https://m.edsoo.ru/00ael4b2
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49

Ilemo4yHO3EeMEIbHBIC METAJIIBI —
KaJIbIIUM 1 MarHui

bu6mmoreka [IOK
https://m.edsoo.ru/00ae15e8
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Baxxneiimnme

bu6mmoreka [IOK

S0 COCIMHEHUS KAJIbLIMS https://m.edsoo.ru/00ae15e8
51 O060011IeHNEe U CUCTEMATH3 AL
3HAHHH
59 JKécTkoCTh BOBI U CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padota Ne 6 o
53 teMe "YKEcTkocTh BOABI U bubnmorexa LHOK
.. " https://m.edsoo.ru/00aelae8
METO/IbI €€ YCTPaHEHUS
. bubnuotexa [JOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOIICTBa OKCHA bubmuoreka [IOK
U TUJPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
% Keseso https://m.edsoo.ru/00ae1d86
57 OKcuapl, TUAPOKCUIBI U COJIU bubmuoreka [IOK
xene3a (I11) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U cucTEMAaTH3ALNAA
3HAHUHN
[IpakTuueckas pabora Ne 7.
59 Pemenne bubmuorexa [JOK
SKCIEPUMEHTAIBHBIX 3a]1a4 https://m.edsoo.ru/00ae3de8
1o Teme «Baxkuenme
METaJUTBl U UX COCIMHECHUS
Brrurcnenus o ypaBHEHUAM
XUMHYECKUX PpEeaKlHid, eciu
bu6mmoreka [IOK
60 OJMH W3 pEeareHTOB JaH B

U30BITKE WU COJICPIKUT
MIPUMECH.
BrIuucinenns MmaccoBoi 0N

https://m.edso0.ru/00ael1750
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BBIXOJa ITPOJAYKTA PEaKLUU

O06001IeHHE U cUCTEMATU3ALUS

61 . 1
3HAHUI
KonTtponeHast padora Ne4 mo
62 TeMe «BakHeWIue MeTauTbI 1
Y UX COCIMHEHUS
63 BemectBa u matepuainsl B 1 bubmuoreka [IOK
MOBCEAHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XuMudeckoe 1 bu6moreka [IOK
3arpsi3HEHUE https://m.edsoo.ru/00ae4270
OKpYKarolenl CpeJibl
65 Ponb xumuu B 1 bu6mmoreka [IOK
peleHnu https://m.edsoo.ru/00ae4270
9KOJIOTHYECKUX
npooemM
Peseprubriit ypok. O600611eHNE 1 bubmuoreka [IOK
66 . 1
cucTeMaTu3aIys 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubiit ypok. O600611eHNE 1 1 bubmuoreka [IOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6001eHue u 1 bubnuoreka [IOK
cUCTEMAaTU3alys 3SHAaHUH https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

* Xumus, 8 knacc/ Pynsutuc I'.E., ®enbaman @.I°., AKIIMOHEpHOE 00111€CTBO
«M3natenscTBO «IIpocBemienue»
» Xumus, 9 knacc/ Pynzutuc I'.E., ®enpnman .., AkiimonepHoe 00IIECTBO
«M3natenscTBO «IIpocBemenue»

METOANYECKUE MATEPHUAJIBI JJIS1 YUUTEJISA
1. I'abpuensn O. C., Bockoboiinukona H. I1., SmrykoBa A. B. HactonbHas kaura
yunrtens. Xumusd. 8 kii.: Meroauyeckoe nocodue. - M.: Ipoda, 2021.
2. I'abpuensn O. C., Amykosa A. B. Terpaab /1t 17aG0paTOPHBIX ONBITOB U
npaktudyeckux pador. 8 kii. K yue6nuky O. C. ['abpuensna «Xumus. 8 kinace». M.:
Hpoda, 2022.
3. M'abpuensn, O. C. Metoaunueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumusy. 8 kmace / O. C. I'abpuensia. — M. : JIpoda, 2021. — 1009.
4. T'abpuensH, O. C. Metonuueckoe nocooue k yueonuky O. C. ['abpuensina
«Xumus». 9 knace / O. C. 'abpuensa. — M. : [lpoda, 2021. — 108.
5. XuMmus : TexHojoruyeckue kaptol k yueonuky O. C. 'abpuensna «Xumus. 8
Kjacey : Mmerogudeckoe nmocooue / JI. . Acanosa. — M. : Jlpoda, 2020
6. Xumus : TexHoJorudeckue kapTel K yaeOHuky O. C. ['abpuensna «Xumus. 9
Kjacey : Mmeroaudeckoe rmocooue / JI. . Acanosa. — M. : Jlpoda, 2018
7. Xumus. 8 xi1.: KoHTposibHBIE U TpoBEepOUYHBIC paboThl K yueOHuky O. C.
Iaopuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u
ap. - M.: Ipoda, 2022. nanHbIe

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

Beenute nannbiehttp://www.chemnet.ru I"azera «Xumusi» U calT 1jis yuauTest «51

Uy Ha YPOK XUMHUM
http://him.1september.ru Eaunas komiekius LIOP: [IpeameTHas KoIeKIus
«XHAMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHBIC
skcnepuMeHThl: xumusd. Komekus Poccuiickoro o01eo0pa3zoBaTeabHOrO

noprana
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http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukdepoBoit
http://www alhimik.ru Bcepoccuiickast oamuminaga IMKOJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranndeckas XuMHUs: SJICKTPOHHBIN YISOHUK JJIs

CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: AIEKTPOHHBINA YISOHHK
http://www hemi.nsu.ru OTKpBITBIH KOJUTSIDK: XUMHUSI
http://www.chemistry.ru JIuctannyoHHast OJIMMITHAA [T0 XUMHH:

TGHGKOMMYHI/IKaHI/IOHHIJﬁ O6pa3OBaT€HBHBIﬁ IMPOCKT
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