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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepanbHON padoueii mMporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHICNIMHM TMpenojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTeabHbIX opraHu3anusax Poccuiickoit deneparnum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOUEeH cTpareruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C YU4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, a TakKe TPeOOBaHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATELHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroiierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUpPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIeSITeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHUYECKON XHUMUHU.

CtpykTypa coaepKaHus MPOrpaMMbl MO XMMUU C(POpMHUpPOBaAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
MOCJIEA0BATENBHOTO PA3BUTUS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpeIcTaBlIeHUA 00 DJICKTPOJUTUYECKON JHUCCOIMAlMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHS ¥ BO3MOKHOCTEN MPAKTUYECKOTO0 IPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM PUPOJIbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBICYECHUEM 3HAHUN U3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIacchD U «Pu3nKa. 7 Kiacey.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTUYECKOU
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEHIMX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX TOJIOKEHHH, IOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
bopMHpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEeI0BATENbCKON JIEATeIbHOCTH, OCBOCHUH MPABHII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHe HMHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSITEILHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHBEpPCAJIbHOE 3HAUYEHUE MJIs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIoIller0 MHUpa, WCIOJb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHHU, IPUMEHATh UX MPU PEIICHUH ITPOOJIEM B IOBCEIHEBHOM KU3HU U TPYAOBON
TeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJecOo00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOyJeHus.

Oo11ee YKncio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XMMUHU HA YPOBHE OCHOBHOT'O
oOmero odpa3zoBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiectBa. du3nMuecKkue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI U MOJICKYJIbl. XHUMHYECKHE 3JEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKHUE SBJICHUS. XMMHUECKash peaklus U €€ MpU3HaAKU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MYEeCKUX CBOMCTB O0O0pa3sOB HEOPraHWUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTNIEHUE U KOHJCHCALMS BOJABI) U XUMHYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHU, HAOMI0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I) mpu HarpeBanuu, B3auMOJIEUCTBUE Kene3a ¢ pactBopoM cosu meau (I1),
U3YYeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENEH MOJIEKYI
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ineMeHT U mpocToe
BelecTBo. Haxoknenue xucimopopa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [lpumenenue xuciopoaa. CrnocoObl
MOJIy4eHHUs] KUclopoda B JabopaToOpud W IPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOPOoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoe,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CTOCOOBI oTydeHus. KHCIoTh
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 1071 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBbIE, aM{pOTEpHBIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
IpeKpalieHus rTopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictTue Bojopoaa ¢ okcuaom meau (II) (Bo3moxxkHo
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOUYEH, N3YyUEHNE B3aUMOJEHCTBUS



okcuna meau (II) ¢ pactBopom cepHOM KHCIOTHI, KUCJIOT C METallJIaMU, PEaKIUn
HEWTpanu3aluy, NOJyYEHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamyeckasi cucremMa XHUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMpOTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[Teprognuecknii 3axoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB J[. 1. MenneneeBa. llepuonsl W rpymisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckonn cucremsl [[. M. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOJaM.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld H
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHATENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropenue, peakliy pas3ioKeHUs], COSTUHEHUS).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATHM, TAK W MOHATHU, SIBISIOIIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

®duszrka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIAI, H30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnognueckuii 3axoH. [lepuoanueckast cuCTeMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINA, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOM CBSI3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3JIMYHbIM KJAacCaM HEOPTaHUYECKUX
COEIMHEHNH, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEeHEN OKHMCICHUS XMMHUYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH, 1O
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsarne o karammse. [IoHsTre 0 XuMHueckoM paBHOBecUU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHOM peaKunu. CocraBiienue YpPaBHEHUU

OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HWCIIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha OHBI. [loHsATHE O THApONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKIuu OT
BO3JICUCTBUSI  Pa3MYHBIX  (PAKTOPOB, HCCIECAOBAHUE  AJIEKTPONPOBOJIHOCTHU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHME OCaJKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TOpeHue, peakluuu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KA4YECTBEHHBIX PEAKLIHNM HA MOHBI, PEIIEHUE DKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTayibl 1 MX cOeIMHEHHU S

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MPUMeEpE XJopa (B3auMOECICTBIE
C MeTajulaMH, HeMeTaJylaMu, uienoyamu). XsopoBojaopod. ConsHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

OO6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYECKHEe cBOMCTBA. OKCUABI CEPBl KAK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYEeCKUe CBOMCTRA (00IMe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peaklus Ha Cyiab}ar-HoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OOmmast xapakTepucTuka 37eMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyeckue u XMMHYECKHUE CBOMCTBA, MOMy4YeHHe U mpuMeHenue. Colm aMMOHUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHuE HUTPATOB U COJIEH AMMOHHS B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kuciaora, puznueckue U XUMHYECKHE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MpUpoe, pusnueckre U XUMUUYECKHUE CBOMCTBa. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBS3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMoTe3a TI00ATbHOTO MOTEIUICHHUS KIMMara, MapHUKOBBIN 3¢ dekT. YronbHas
KUCIOTa U €€ coyid, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TIPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEDTH),
IPOAYKThl UX MepepaboTku (OE€H3MH), UX POJIb B OBITY M MPOMBILUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs KpeMHHMs B mpupojie. O01ire npeacraBieHus 00 OKCue
kpemHust (IV) u kpemaueBoit kucnore. CHIMKATHI, UX WCIOJIb30BaHUE B OBITY, B
MPOMBIILICHHOCTH. BakHellne CTPOUTENIbHbIE MaTepHallbl: KepaMHUKa, CTEKIIO,
IIEMEHT, OcToH, kene300eToH. IIpobmembl 0Ge30macHOrO0  MCIOIL30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOJICHHUE MPU3HAKOB



WX TPOTEKAHMsI, OIBIThI, OTpa)Karolre (U3MUECKME U XMUMHYECKHUE CBOMCTBA
raJIOTEHOB M UX COEIWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE Tpolecca OOYTIMBAHMS caxapa MoJ AeWCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
POTEKaHUs, O3HAKOMIIEHHE C (U3NYECKUMHU CBOMCTBaMH a30Ta, (ocdopa U uX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX pEAKIHWM HA HOH aMMOHHUS U
dbochart-moH U H3yyeHUE TMPU3ZHAKOB UX MPOTEKAHUs, B3aUMOJICUCTBUE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOIa3a, IOJIY4YEHUE,
cobupaHue, paclio3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHUE SKCIEPUMEHTAIBHBIX 33Ja4d 10 TeMe «BakHeWlnue HeMeTayulbl U X
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTamdeckas CBs3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pelETKa.  JJIEKTPOXMMUYECKHH  psl
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI MX OT KOoppo3uu. CriiaBsl (CTallb, UyTYH, JIOPATIOMUHUM, OpPOH3a)
U UX IPUMEHEHHUE B ObITY U POMBILIIEHHOCTH.

[lenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kanus). OKCUIbl U
TMAPOKCUIBl HaTpuss W Kanus. lIpumMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXAeHUE B pupoje. Pu3nueckrue U XUMHUYECKHE CBOMCTBA MarHus U



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHMe aToMa, HaxOKIEHUE B npupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMa, HaxoxiaeHue B npupoae. Ddusznueckue wu
XUMHUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpOKCU bl U conn xenesa (1) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJICOMATEPHUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4ueCTBEHHBIX PEaKIMii HA MOHBI: MarHus, KaJblIMsl, aTFOMUHUS, ITMHKA, xkemne3a (1)
u xenesa (II), menu (I), HaOmromeHWE W OMHCaHUE MPOIECCOB OKpaIlIMBaHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB TMIPOKCHIA ATTFOMUHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o teme «Baxuelue
METAJUJIBI U KX COCTUHCHUSI.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObiTy. IlepBas momornis mnpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKHUX
po0Iem.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukauus, TMEePUOAUYHOCTb, HaOIIO/EHUE,
IKCIEPUMEHT, MOJCIUPOBAHNE, H3MEpPEHHE, MOJEIb, SBIICHUE, MAaPHUKOBBIMI
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KpUCTAIINYECKAs
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIIbHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIECHHOCTSIMU, IPUHSITBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOINO3HaHUS, CAMOPA3BUTHUS U COLIMATIU3ALMHI O0YYarOIIHUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJIETh JOCTOBEpPHOUM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIEA0BATEIBCKOM, TBOPUECKOM U IPYTUX BUIAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJlau, BBINOTHEHUH XUMHYECKUX SKCIIEPUMEHTOB,
CO37[aHUH yU4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C IMO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY JIJI TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJBTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITETbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPaTypOr, JOCTYIIHBIMM TEXHUYECKMMHU CpPEACTBaMH HWH(POPMAIMOHHBIX
TEXHOJIOTUH;

HHTEpeC K OOYyYCHHI0O M TO3HAHMIO, JFOO03HATEIBHOCTh, TOTOBHOCTh M
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PealbHOM KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBOKEHHUE K TPYIY U pe3yJibTaTaM TPYJIOBOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  TNPEAMETHBIX  3HAHMM 1O  XHMHH, OCO3HaHHBIH  BBIOOD
WHIUBUAYAJIbHONW TPACKTOPUHU IPOJIOIKEHUS 00pa30BaHUsl ¢ yUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS .

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYIECKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHWE IICHHOCTH COOJIFOACHUS
IpaBUJI 0€30IMaCHOTO TTOBEICHUSI IPH padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIlHsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTHYECKOM  KYJIBTYpBI, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XMMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOM TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
runoTesa, (Qakr, cucTeMa, TMPOIECcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
HCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUHN W3 3THX MPEAMETOB (POPMHUPOBATH IPEACTABICHHUE O IIEIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE 0OecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYLIECTBICHUIO Y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICI XHMHUYECKHX MMOHATUNA (BBIAEIATh WX XapaKTepHBIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YyYEHHS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIENbHBIX MPEJICTABIICHUN BBISIBISATH U XapaKTePU30BaTh CYIIECTBECHHBIC
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCHl B KAauyeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJ0M Ipoiiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPHPETUPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh pa3iuyHble METOJAbl M 3aMpOoChl MPU MOUCKE U OTOOpE
uH(MOpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIIOJIIb30BaTh W AHAJIM3MPOBaTh B IIpoliecce YYEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOU
Cpellbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ Iuajiora u (Min) IUCKYCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MpPEe3CHTALHUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOM  JACSATENBHOCTH  MPU  PELICHUU
BO3ZHHMKAIOIIMX NpOOJEM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUSA, YMEHHUSI M CIIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 kiiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccudukanus peakuuid: peaxiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIPHAs KOBAJICHTHAS CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMys
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMUYECKONM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXpPAaHEHHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyo ¢opmy Ilepuonnueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, maneie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l siApa, OOIIEe YUCIO JIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHYECKHE PeaKkIuu (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

POTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHUNd B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIIUTEIBHON ACSITEIBHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBCHHO-HAYYHBIC METOIbI
NO3HaHUs — HaAOIIOJEHUE, H3MEPEHHE, MOJAEIUPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEI0BATh IPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0M U JIa0OPaTOPHBIM
o0opyZoBaHMEM, a TaKXe INpaBuwiaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIJIOT C TIOMOIIbIO UHJIUKATOPOB (JTaKMycC, peHoN(TaIenH, METUIIOPAHK

U Jpyrue).

K koHiy oOyueHus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHUWA: XWMHWYECKHU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHWOH, NPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XWMHYECKOE paBHOBecHe, OOpaTUMbIE W



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTajuInYecKas ), KpuCTAIIInYeCcKas pemeéTka, Koppo3usl METaJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKInH, MPEAEIbHO JOIMYCTUMAas KOHLIEHTpauus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIONb30BaTh XHMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHUS (opMyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAenéHHOMY KJIACCy COEIMHEHU 1o (opmyiaM, BHA XHUMHUYECKON
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (popmyre, XapakTep Cpelsl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COCIWHEHMU, THUIl KPUCTALIMYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona JI. U. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
TabnnuHyo Gopmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCA B IEPUOIUYECKON TAOIULE, C YNCTOBBIMH
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee 4YuCiIOo DBJEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CJIOIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO W3MEHEHUIO CTENeHEW OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEaKLN;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/Y BEIIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChI BEITIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHYECKOHN peaKkinu;

COOJTFOIaTh TIPaBHIIA TIOJB30BAHUS XUMUYECKOM MOCYI0H U JIaOOpaTOPHBIM
o0opy/loBaHMEM, a TakXKe TMpaBuia oOpalleHUuss C BEIIeCTBAMHU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JIUIT M3YyYCHHsI CBOWMCTB BEHIECTB M XMMHYECCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUSI — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HauMeHoBauue KoanuyecTBO 4acos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3ieioB U TEM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
MporpamMmMbl padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMus — BayKHas
11 00J1aCTh €CTECTBO3HAHMS 5 2 bubnnoreka IIOK
' Y [IPAKTHYECKON https://m.edso0.ru/7f41837c
JIeITEIIbHOCTH YCIOBEKA
12 BeliecTBa u XuMu4eckre 15 1 bubmmoreka [IOK
' peaxImu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bubnmnorexka HOK
' ITonsTue 00 okcugax https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilonsrue o bu6muoreka [JOK
2.2 8 1
KHCIIOTaX U COJISIX https://m.edso0.ru/7f41837¢
53 Bona. PactBopsl. 5 1 1 bu6nuoreka [IOK
' [ToHsATHE 00 OCHOBaHMAX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJIaCCBI EuG OK
24 HEOPraHUYECKHUX 11 1 1 nosmorexa I

COEeIUHEHUN

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



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

Wroro no pazueny 30

Pasznea 3. [lepuognueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3jemMenToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE PeaKIIUN

Ilepuoauueckuii 3aK0H U

Ilepnonnueckas cucrema
bubmnoreka IIOK

3.1 7
XAMIHCECKHIX STCMEHTOB https://m.edsoo.ru/7f41837¢c

J. 1. MeHneneena.
Crpoenue atoma

XHUMHYecKas CBSI3b.

3.9 OKUCIUTENbHO- 8 1 bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIE https://m.edsoo.ru/7f41837¢c
peakiuu

Hiroro o paaeny 15 A
PesepBHOE BpeMs 3 brbmmorexa [JOK

https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO

YACOB I10 [TIPOI'PAMME 68 4 5
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9 KJIACC

HanmenoBanue KosmuecTBo yacos
Ne dyeKkTpoHHbIe (LM POBbLIE)
pa3eioB U TEM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NnporpamMmal padoThI padoThI
Pa3zgea 1. BemmecTBO 1 XUMHYeECKHEe peaKkul
[ToBTOpeHue n
11 yriayOneHue 3HaHUM 5 1 bubnmnorexka HOK
' OCHOBHBIX Pa3/eioB https://m.eds00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa HOK
' p . https://m.edso0o.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DIEeKTPOTUTHIECKAS
13 JTUCCOLIAINA. 8 1 1 bu6nuoreka [IOK
' XUMHUUECKUE PEaKIMU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
OO61mas xapakTepucTHKa
but6mmoreka [IOK
2.1 XUMHYECKHUX JIEMEHTOB 4 1

VIIA-rpynnsl. ['anorenst

https://m.edsoo.ru/7f41a636
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OO61mas xapakTepucTHKa

59 XHUMHYECKHUX DJIEMEHTOB 6 bu6nuoreka [IOK
' VIA-rpynmst. Cepa u eé https://m.edso00.ru/7f41a636
COCTUHEHUS
OO01mas XapakTepUCTHKA
23 XUMHYECKHX DJIEMECHTOB 7 bubaunoreka [JOK
' VA-rpynmnsl. A3ot, https://m.eds00.ru/7f41a636
dbocdop 1 UX CoeTUHCHHS
OO61as xapakTepuCcTHKa
XUMHYECKHMX DJIEMEHTOB Eus 1IOK
HNOJIMOTEeKa
2.4 IVA- Y 8
rp}:HHH frepoi H https://m.edsoo.ru/7f41a636
KPEMHHN U UX
COEIUHEHUS
Hroro o pasneny 25
Pa3znen 3. MeTasjibl M UX COeIMHEHMSI
31 OO6mmue cBoiicTBa 4 bubnuotexa [JOK
' METAIIOB https://m.eds00.ru/7f41a636
3.9 Baxueiinie MeTaisl U 16 but6mmoreka [IOK
' WX COeIMHEHUS https://m.edso0o.ru/7f41a636
Hroro 1o pasneny 20

Pa3nen 4. Xumus u okpyxaonias cpeaa



https://m.edsoo.ru/7f41a636
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41 BemectBa u matepuansl B 3 bubnmoreka [JOK
' JKA3HU 4eJI0BEKa https://m.eds00.ru/7f41a636
Hroro no pazueny 3
PesepBHOE BpeMs 3 Bubmaorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB 110 I[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBO 4acoB DJIeKTPOHHbIE
n Hara uudposbie
Tema ypoka KonTposabubie IIpakTuyeckue
/ Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThI padoThI
n pecypcesbl
[Ipenmer xumuu. Posb xumuu B bubnuoreka [IOK
1 KU3HU YeioBeka. Tena n 1 02.09.2024 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
[TonsTHe 0 MeToAaxX MO3HAHUS B bubsmotexa [IOK
2 A 1 06.09.2024 | https://m.edso0.ru/ff0d22
XUMHH
e
[IpakTnueckas padora Ne 1
«IIpaBuiia paboThI B 1abopaTopuu bubmorexa [JOK
3 P . P patop 1 1 09.09.2024 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpaLIEHUS C dc
J1a00paTOPHBIM 000PYTOBAHUEM) o
UucThle BelecTBa U CMecH bubmorexa [JOK
4 " - 1 13.09.2024 | https://m.edsoo.ru/ff0d26
CriocoOsI pa3eneHus cMecei ca
[TpakTuueckas padborta Ne 2 but6mmorekxa [IOK
5 «Paznenenue cMmecell (Ha mpumepe 1 1 16.09.2024 https://m.edsoo.ru/ff0d28
OYMCTKH OBAPEHHOM COJIN )» c8
bubnunorexa LIOK
6 ATOMBI U MOJICKYJIBI 1 20.09.2024 https://m.edsoo.ru/ff0d2a

6C



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
https://m.edsoo.ru/ff0d26ca
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XUMHYSCKUE DJIEMEHTBI. 3HAKH bubnunoreka LIOK
(CMMBOJIBI) XHMHUYECKUX 23.09.2024 https://m.edsoo.ru/ff0d2b
3IIEMEHTOB e8
bubnunoreka LIOK
[IpocThie U CIOXKHBIE BEIIECTBA 27.09.2024 https://m.edsoo.ru/ff0d2a
6C
bubnunoreka LIOK
ATOMHO-MOJICKYJISIPHOE YUCHHE 30.09.2024 https://m.edsoo.ru/ffod2d
50
3aKOH IMOCTOSTHCTBA COCTaBa
BelIecTB. XUMHU4ecKas popmyia bubmorexa HOK
) pMyJIa. 04.10.2024 https://m.edsoo.ru/ff0d2e
BanentHocTh aTOMOB a6
XUMHUYECKHUX DJIEMEHTOB o
OrtHocuTenbHas aTOMHAs Macca. bubmnoreka IIOK
OTHOCHTEBHAS MOJICKYJIISIPHAS 07.10.2024 https://m.edsoo.ru/ff0d32
macca 3c
MaccoBast 10JIs1 XUMHYIECKOIO bubmorexa HOK
8 11.10.2024 https://m.edsoo.ru/ff0d35
JJEMEHTa B COSAUHEHUHI oc
Kommgectso BemecTBa. Moab bubmorexa LIOK
B ' ' 14.10.2024 https://m.edsoo.ru/ff0d52
MousipHast macca
30
du3nyYecKre U XUMUYECKUE bubmorexa HOK
18.10.2024 https://m.edsoo.ru/ff0d37
SIBJICHUSI. XUMHUYECKast PEaKIus fa
[Ipu3HaKu U yCIIOBUS MPOTECKAHUS bubmmorexa TIOK
p y p 21.10.2024 https://m.edsoo.ru/ff0d3a

XUMHYECKUX PEAKIUI

16



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
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https://m.edsoo.ru/ff0d323c
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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

3aKOH COXpaHEHHUs MaCChl

bubnunoreka LIOK

BELEeCTB. XUMHUUYECKHUE 25.10.2024 https://m.edsoo.ru/ffod3b
ypaBHEHHS 88
Beraucnenus konudecTBa, MacChl bubmuorexa [JOK
BEIIECTBA 110 YPABHEHUSIM 08.11.2024 https://m.edsoo.ru/ffod57
XUMUYECKUX PEaKIInit 08
Knaccudukanus XuMHUECKUX

€aKIui (COeTUHCHUS bubmorexa [JOK
pead A ’ 11.11.2024 | https://m.edsoo.ru/ffod3f
pasioKeHus, 3aMeICHNS, 34
oOMeHa) 34
M. B. JIoMOHOCOB — y4&HBIii- bubmmoreka [JOK
sHIMKIoneauct. O0o0Imenne u 15.11.2024 https://m.edsoo.ru/ff0d40
CHUCTEeMAaTH3alMs 3HAHHMA c4
KonTponbnas padora Nel no teme bubmuoreka [IOK
«BelecTBa 1 XUMHUUYECKHE 18.11.2024 https://m.edsoo.ru/ff0d42
peaKIum» 90
Boznyx — cmecsk razos. Cocrtas bu6nmorexa LIOK
Bo3ayxa. Kucnopon — aneMeHT u 22.11.2024 https://m.edsoo.ru/ffod44
npoctoe BemiecTBo. O30H 8e
Du3nYECKUEe ¥ XUMHUIECKHE
CBOMCTBA KHCIIOpOa (peakiuu bubmorexa HOK

poAa (peatt 25.11.2024 | https://m.edsoo.ru/ff0d46

OKHcIieHHs, Topenue). [lonsTue
00 okcugax

14



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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

CriocoObI mosTyueHust KHCI0poa
B J1JaOOpaTOpUH U

bubnunoreka LIOK

29.11.2024 https://m.edsoo.ru/ff0d49
MPOMBIIIIICHHOCTH. [IpuMeHeHne 79
KHCJIOpOJIa o
TennoBoi 3 PexT XuMUIeCKOM
peaKkuru, MOHSITHE O bubnunoreka LIOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 02.12.2024 https://m.edsoo.ru/ff0d47
9K30- U SHJOTEPMUYECCKHUX 90
peaKnusx
TornuBo (HedTh, Yroib U MeTaH). bubmmoreka [JOK
3arpsi3HeHUE BO3/yXa, CLIOCOOBI 06.12.2024 https://m.edsoo.ru/ff0d4c
€ro Mpe0TBPAILCHHSI 4a
[IpakTuueckas padora Ne 3 o
teme «[lomydyenue u cobupanue bubmorexa LOK
i 09.12.2024 https://m.edsoo.ru/ff0d4a
KHCIIOPO/Ia, U3YUYEHHUE ero 02
CBOWCTB» ==
Bomopon — anemeHT u npoctoe bu6nmorexa LIOK
BemecTBo. HaxoxieHue B 13.12.2024 https://m.edsoo.ru/ff0d4d
puUpoIe do
dusnyeckne U XUMUYECKHE bubnunorexa LIOK
cBoMcTBa Bogopoaa. [lpumeHenne 16.12.2024 https://m.edsoo.ru/ffod4d
BOZOpO/IA do
but6mmorexa [IOK
[ToHsITHE O KUCIOTaX U COJAX 20.12.2024 https://m.edsoo.ru/ff0d50

d2



https://m.edsoo.ru/ff0d497a
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CriocoOpl nostydeHust BOAOpoJa B

bubnunoreka LIOK

23.12.2024 https://m.edsoo.ru/ff0d4d
naboparopun 0
[Tpaktuyeckas padora Ne 4 o Eubs 110K
h 6 noInoreKa
TEME (CLIOMYHCHHE H CObUpatiie 27.12.2024 https://m.edsoo.ru/ffOd4f
BOJIOPO/a, U3yUEHHUE €ro 4
CBOICTBY» -
. N bubnuorexa [IOK
M §] .3
OIVIPHBIH ODBEM Ta30B. SakoH 10.01.2025 https://m.edsoo.ru/ff0d54
ABorajzipo 2%
Brruncienns o0néMa, KOJIMYECTBA o 10K
noInoTeKa
BEIIECTBA Tasa To ero H3BCCTHOMY 13.01.2025 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WM 20
00BEMY o
Brruncnesus 006EMOB ra3oB IO Bu6 LIOK
noInoTEKA
ypaBHeHmo"p CaKHI fa OCHO]fe 17.01.2025 https://m.edsoo.ru/ff0d57
3aK0Ha 00BLEMHBIX OTHOIIEHUH 08
rasos 08
dusnueckue U XUMHUYECKHE BrbmroTexa [IOK
CBOICTRA BOJIHI 20.01.2025 https://m.edsoo.ru/ff0d58
7a
. bubmuorexa [{OK
C LTI §)
OCTaB OCHOBAHIH. LIOMATHE O 24.01.2025 | nhttps://m.edsoo.ru/ff0d59

HHAUKATOpax

e2
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https://m.edsoo.ru/ff0d4dd0
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Boga xak pactBoputens.
HacbliieHHble 1 HEHAChIILEHHbIE

bubnunoreka LIOK

27.01.2025 https://m.edsoo.ru/ff0d5b
pacTBopsl. MaccoBas 101t 40
BEII[ECTBA B pacTBOPE -
[TpakTuyeckas padora Ne 5 o
TeMe «[IpUroToBIEHUE PACTBOPOB Bubmorexa LIOK
PHTOTOE pacTBOpOr 31.01.2025 | nhttps:/m.edsoo.ru/ffod5e
C ompeneaEHHON MacCOBOM JI0JIeH ba
PacTBOPEHHOTO BEIIECCTBAY o
bubnunoreka LIOK
Konrpobias pabora Ne2 mo Teme 03.02.2025 https://m.edsoo.ru/ff0d63
«Kwucnopoa. Bonopoa. Bona» 42
Oxcupsl: cocTaB, KacCUpUKALIUS Bubmrorexa [IOK
JIBT: ’ T, 07.02.2025 | https://m.eds00.ru/ff0d66
HOMEHKJIATypa 4
4e
[Tonydyenue u xumMuyeckue bubmuoreka [IOK
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX 10.02.2025 https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB de
OcHOBaHUS: COCTaB Bubmorexa IIOK
) ’ 14.02.2025 https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKIIaTypa ca
TlonyyeHune U XUMHUYECKHUE Bubmnorexa HOK
uyq . 17.02.2025 https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAHUI ca
Kucnotsl: coctaB Brbmrorexa [IOK
) ’ 21.02.2025 https://m.edsoo.ru/ffOdfee

KJaccuduKalys, HOMEHKIIaTypa

2



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
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
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

[Tonyuyenue u xummudeckue

bubnunoreka LIOK

z 24.02.2025 https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCIIOT )
Conu (cpeanue): HOMEHKIATypa, bubmuorexa [JOK
CIOCOOBI OTYYEHUS, 28.02.2025 https://m.edsoo.ru/00ad9
XUMHYECKHUE CBOMCTBA 474
[IpakTuueckas padora Ne 6.
Pemrenue skciepuMeHTAIBHBIX bubnnoreka [JOK
3anad 1mo reme «OCHOBHBIE 03.03.2025 https://m.edsoo.ru/00ad9
KJIACChl HEOPTraHUYECKUX b7c
COEIMHEHUIN»
['eneTndeckas CBSI3b MEKIY bubnnorexa [JOK
KJIacCaMU HEOPTaHUYECKHX 07.03.2025 https://m.edsoo.ru/00ad9a
COCIMHEHU N 50
O06001IeHre U CUCTEMATU3AIIHS bubmorexa [JOK
Hvl i 10.03.2025 https://m.edsoo.ru/00ad9c
3HAHUU
b2
KonTponbnas padota Ne3 o teme bubmuorexa [IOK
"OCHOBHBIE KJIaCChI 14.03.2025 https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX CoeaUHEHUM" la
[IepBbie mONBITKH
KJTAaCCU(UKAINN XUMHYECKUX bubmorexa [JOK
. 17.03.2025 https://m.edsoo.ru/00ad9f

anemeHToB. [IoHsTHE O rpynIIax
CXOZIHBIX 2JICMEHTOB

fa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
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

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK

21.03.2025 https://m.edsoo.ru/00ada5
XHUMHYECKUX djeMeHToB /I, U. 2
Meunneneena _
bubnunoreka LIOK
[lepuopl, TPYNIIBI, TOATPYIIIHL 31.03.2025 https://m.edsoo.ru/00ada5
2c
Ctpoenne aroMoB. CocTaB bubmorexa HOK
P ' 04.04.2025 | https:/m.edsoo.ru/00ada3
aTOMHBIX siiep. M30Tormbl 42
CrpoeHue 3JIeKTPOHHBIX
000J104EK aTOMOB 3JIEMEHTOB bubnnorexa [JOK
N 07.04.2025 https://m.edsoo.ru/00ada6
ITepunonnueckoii cucremst 1. 1. be
MenpeneeBa o
XapakTeprucTuKa XHMHUECKOTO
9JIEMEHTA TI0 €T0 IOJI0KEHHUIO B bubmorexa LHOK
. 11.04.2025 https://m.edsoo.ru/00ada8
[Tepnonnueckoit cucreme /1. U. 24
MenpeneeBa o
3nauenue [lepuonnyeckoro
3aKOHA JIJI Pa3BUTHS HAYKH H bubnnorexa [JOK
AUIA P YK 14.04.2025 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MennaeneeB — 6e
YVYEHBIH, ITeJaror U rpakIaHuH _
DNEeKTPOOTPUIIATEILHOCTD
ATOMOB XUMHYECKHUX DJIEMEHTOB/ bubmrorexa LIOK
18.04.2025 https://m.edsoo.ru/00adaa

Bcepoccuiickas npoepodHas
paborta

b8
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https://m.edsoo.ru/00ada52c
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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
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https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adaab8
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bubnunoreka LIOK

HoHHasg xumudeckas CBA3b 21.04.2025 https://m.edsoo.ru/00adac
34
KoBanenTHas noasapHas Bubmorexa HOK
p 25.04.2025 https://m.edsoo.ru/00adaa
XUMHUYCCKas CBA3b
b8
KoBasnenTHas HenonspHas Bubmiorexa HOK
p 28.04.2025 https://m.edsoo.ru/00adaa
XUMHAYECKAS CBA3b b9
bubnuoreka [{OK
CreneHpb OKHACIIECHUS 02.05.2025 https://m.edsoo.ru/00adae
28
OKHUCIUTEITbHO- bubmorexa [JOK
05.05.2025 https://m.edsoo.ru/00adb
BOCCTAHOBUTCIILHBIC peaKHI/II/I 076
bubanoreka LIOK
OKUCIUTENN U BOCCTAHOBUTEHU 12.05.2025 https://m.edsoo.ru/00adb
076
KonTponbnas padora Ne4 o teme bubmuoreka [IOK
«Ctpoenue atroMa. XUMHUYECKast 16.05.2025 https://m.edsoo.ru/00adb
CBS3b» 486
. but6mmorekxa [IOK
PeseppHbIii ypok. 0606?6}1% " 19.05.2025 https://m.edsoo.ru/00adb
CHCTEMATH3alMs 3HAHUHI
33c
. but6mmorexa [IOK
Pesepsriii ypox. Obobmenue u 23.05.2025 https://m.edsoo.ru/00ad9c

CHCTeMaTHu3alus 3HaHuH

b2
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https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00ad9cb2

bubnunoreka LIOK

6 Peseprbilit ypok. 0606?%“6 " 1 26.05.2025 https://m.edsoo.ru/ff0d61
8 cUCTEMATHU3AlU 3HAHUN ”
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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9 KJIACC

Ne KounyecTBO 4acoB JJIeKTPOHHBbIE
n ara uugposbie
Tema ypoka KoHnTpoJbHbie IIpakTHYeckue A p
/ Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
padoThI padoThI
n pecypchl
[Iepnonnueckuit 3aKoH.
Ilepronnueckas cucrema bubmorexa LIOK
1 1 03.09.2024 https://m.edsoo.ru/00adb59
XUMHUYECKHX 3JIeMEeHTOB /1. o
. Meunneneena B
3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB bubmorexa LOK
2 1 07.09.2024 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX DJIEMEHTOB 6
MIEPBBIX TPEX NEPUOIOB B
Knaccudukanms u bubnnoreka [JOK
3 HOMEHKJIaTypa 1 10.09.2024 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Buasl xumMuueckoil cBA3U U bu6mmorexa [IOK
4 TUIBI KPUCTAIITMUECKUX 1 14.09.2024 https://m.edsoo.ru/00adbac
permérok 6
KonTponbnas pabota Nel
o teme «IloBropenue u
5 yrayosieHne 3HaHUN 1 1 17.09.2024 bubnuotexa [JOK
OCHOBHBIX Pa3JIeoB Kypca
8 kimacca»



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
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Knaccudukanus

bu6mmoreka [JOK

6 XUMHUYECKHUX PEaKIIUH 10 21.09.2024 https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MMPU3HAKAM 0
ITonsTue o ckopocTu
XUMHYECKOHN peaKIuu Brbmrorexa LIOK
7 p ’ 24.09.2024 https://m.edsoo.ru/00adbe9
[ToHssTHE O TOMOTE€HHBIX U N
TeTEPOreHHBIX PEAKIIHAX B
[MoHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
BJIMSIOLIME HA CKOPOCTH Bubmiorexa [JOK
8 Ha Ckop 28.09.2024 https://m.eds00.ru/00adc28
XUMUYECKON PEeaKkIuu 1 c
IMMOJIOKECHUE XUMHUYECKOT'O -
paBHOBeECHS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTaHOBUTEJIbHBIE 01.10.2024 https://m.edsoo.ru/00adcad
peakiuu e
Teopus
IEKTPOIUTHYECKOU Bubmiorexa HOK
10 p 05.10.2024 https://m.edsoo0.ru/00adcd6
nuccoranuy. CUIILHEIE U 8
ci1a0ble AIEKTPOJIUTHI B
Nouusie ypaBHEHUS Bubmiorexa HOK
11 yp 08.10.2024 https://m.edsoo.ru/00add44

peakuun

8
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XUMHYECKHE CBOUCTBA
KHCJIOT ¥ OCHOBAHUH B

bubmuoreka [JOK

12 CBETe MpeACTaBICHUN 00 12.10.2024 https://m.edsoo.ru/00add5d
AJIEKTPOJIUTUYECKON 8
JIUCCOLIMAIAN
XHUMHYECKHE CBOMCTBA
coJieil B CBETE bu6mmoreka [IOK
13 IPEJICTaBICHHI 00 15.10.2024 https://m.edsoo0.ru/00add8b
3JICKTPOJIUTUYECKON 2
UCCOLIMAINU
Iloustue o runponnse Eubmiorexa TOK
14 ' P 19.10.2024 https://m.eds00.ru/00addad
coJieit 4
bu6mmoreka [JOK
15 O6obmenne n . 22.10.2024 https://m.edsoo.ru/00addd1
CUCTEMAaTH3aLMs 3HAHUN 5
[TpakTuyeckas padora Ne 1.
«Pelliere bu6mmorexa [IOK
16 26.10.2024 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX N
3amau» a
KonTtponbHas padora Ne2
10 TEME
«INEKTPOIIUTHYECKAS bubmmorexa [JOK
17 R 05.11.2024 https://m.edsoo.ru/00addec
JIUCCOIAAIIHS.

XUMHUYECKUE PEAKIINU B
pacTBopax»

0
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https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

OO61mas xapakTepucTHKa
rajioreHoB. XUMHYECKHe

bubmuoreka [JOK

18 . 09.11.2024 https://m.edsoo.ru/00addfe
CBOMCTBa Ha IIPUMEPE >
XJiopa h
X .C
soposogopo. CossHast Bumorexa LIOK
19 | [HCTOTA, XHMITICCKHE 12.11.2024 | https://m.edsoo.ru/00ade10
CBOICTBA, MOJIyYEHHE, 4
IIPUMEHEHHE -
IT 3] No 2
paKTI/ILIel(_:[KaSI pabora Bumorexa LIOK
pp | MO TEME (CIOMYHCHHE 16.11.2024 | https://m.edsoo.ru/00ade34
COJISTHOM KHUCIIOTBL, 8
U3y4deHUe e€ CBOMCTB a
B
BIUMCIIEHUS 10 ) BuGmiorexa LIOK
p1 | YPABHCHIVIM XHMITCCKH 19.11.2024 | https://m.edsoo.ru/00ade48
peaKITuii, eciu OJTUH U3 g
peareHTOB J1aH B U30BITKE B
06 <a bu6mmorekxa [{OK
22 HHast XapaxtepreTH 23.11.2024 | https://m.edsoo.ru/00ade64
251eMeHTOB VIA-Tpymnbl .
AmoTponHbie
: bu6mmorexa [{OK
g3 | MoAMuKALIH Cepb. 26.11.2024 | https://m.edsoo.ru/00ade64

Haxoxnenue cepsl u e€
COEMHEHUI B IIPUPOJE.

a
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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
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XUMHYECKUE CBOUCTBA
cepol

CepoBoopo/1, CTpOCHHE,

bubmuoreka [JOK

24 | (pu3MYECKUE M XUMUYECKHE 30.11.2024 https://m.edsoo.ru/00ade80
CBOlCTBa 2
Oxkcunpl cepsl. CepHast
KHCII0Ta, PUBNICCKUE U bubmorexa LIOK
25 ’ . 03.12.2024 https://m.edsoo.ru/00adea2
XUMHUYECKHE CBOICTBA, 3
pUMEHCHHE
XYUMUYECKUE PeaKIIni,
JeKalue B OCHOBE
IPOMBIIIJICHHOTO CI10c00a bubnuorexa [JOK
26 | moJy4eHus cepHOU 07.12.2024 https://m.edsoo.ru/00adec8
KHUCJIOTBL. XUMUYECKOE a
3arpsi3HEHUE OKPYKAIOIIEH
Cpebl COCTMHEHUSIMU CEPBI
Brrunciaenue MaccoBoi bu6nmoreka [JOK
27 | n#onM BBIXOJIA MPOTYKTA 10.12.2024 https://m.edsoo.ru/00adec8

peakinuu

a



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

OO61mas xapakTepucTHKa
3JIEMEHTOB V A-rpymniibl.

bubmuoreka [JOK

28 | A3sot, pacnpocTpaHeHue B 14.12.2024 https://m.edsoo.ru/00adeea
npupojie, pU3NIECKue u 6
XUMHYECKHUE CBOMCTBA
AMMHak, ero (pu3nIecKue bubnunoreka [JOK

29 1 XUMHUYECKHE CBOMCTBA, 17.12.2024 https://m.edsoo.ru/00adf00
HOJTy4EeHHE ¥ IPUMEHCHHUE 4
[TpakTuueckas paborta Ne 3
1o teme «llonyyenue Bubmmorexa LIOK

30 21.12.2024 https://m.edsoo.ru/00adf18
aMMHaKa, N3y4eHHE eTo 0
CBOWCTBY
A30THas KucoTa, eé bu6mmoreka [IOK

31 | ¢usnyeckre u XUMHUYECKUE 24.12.2024 https://m.edsoo.ru/00adf30
CBOWCTBA 6
Hcnonp3oBaHne HUTPATOB
Y COJIEd aMMOHUS B
KaueCTBE MHUHEPATbHBIX bubnmoreka [JOK

32 | ynmoOpennii. XuMu4eckoe 28.12.2024 https://m.edsoo.ru/00adf51

3arpsi3HEHUE OKpPYXKarolen
Cpebl COEIMHEHUSIMU
azoTa

8



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

®docdop. Oxcun pochopa
(V) u pochopnas kuciora,

bubmuoreka [JOK

33 11.01.2025 https://m.edso00.ru/00adf68
buznyecKkue 1 XUuMHUYECKHe a
CBOIICTBa, MOJIy4eHUE B
Hcnons3oBanue pocharon
B KQUECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenwmii. 3arpsi3HEHUE 14.01.2025 https://m.edsoo.ru/00adfc2
IPUPOJTHON CPEJIbI 0
docharamu
Yraepon,
bubmuoreka [JOK
g5 | PACTIPOCTPAHEINE B 18.01.2025 | https://m.edsoo.ru/00adfd9
npupoe, Gu3NYecKue u c
XUMHUYECKHE CBONCTBA
Oxkcunsl yriaepoaa, ux
buznyecKkue 1 XuMUYECKHE bu6nuorexa [IOK
36 | cBoiicTBa. DKOJIOTHYECKUE 21.01.2025 https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcunom yriepoaa (IV)
YronbpHas KUCI0Ta U €€ bubmiorexa HOK
37 25.01.2025 https://m.edso0.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
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

[TpakTuueckas padora Ne 4
o TeMe "l[lonyuenue

bubmuoreka [JOK

38 | yrmekwucioro rasa. 28.01.2025 https://m.edsoo.ru/00ae027
KauectBennas peakius Ha e
KapOoHaT-uoH"
[TepBoHaYaIbHBIC TTOHATHS
00 OpraHuYecKuX Bubmorexa IJOK
39 P 01.02.2025 https://m.edso00.ru/00ae054
BEIISCTBAX KakK O o
COEIMHEHMSIX yIIIepoaa -
KpeMHuii i ero bubmuoreka [JOK
40 P 04.02.2025 https://m.edso0.ru/00ae080
COCAUHEHMS .
[TpakTuyeckas padora Ne 5.
Pemenne
IKCIEPUMEHTAIBHBIX 3a7a4 Eubmiorexa OK
41 p N 08.02.2025 https://m.edso0.ru/00ae0bf
mo TeMme «Baknaeime 5
HEMETAJIBI U UX =
COCAUHCHHS
KonTponbnas padota Ne3
mo TeMme «Baknaeimme Bubmaorexa LJOK
42 11.02.2025 https://m.edsoo.ru/00ae0el

HEMCTAJIJIBI U UX
COCOUHCHUA

8



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

OO01as xapakTepuCTHKA
XMMHYECKHUX 3JIEMEHTOB —

MeTaJI0B. MeTajnueckas bubmuoreka [JOK
43 | cB3b M MeTaIINYSCKas 15.02.2025 https://m.edso0.ru/00ae103
KpUCTAJUTMYECKas peméTka. e
®usnyecKkue CBONCTRA
METaJIOB
XuUMHUYECKUE CBONCTRA
N bubmuoreka [JOK
44 . 18.02.2025 https://m.eds00.ru/00ael115
DNEKTPOXUMUYCCKUN PSITT 6
HAINpPsDKSHUH METaJUIOB B
OO6m1me crocoOs
MOJTyYEHUST METAJIIOB.
CnnaBbl. Beruucienus mo bu6mmorexa [IOK
45 | ypaBHEHMSIM XMMHYECKHX 22.02.2025 https://m.edsoo.ru/00ae115
peaxiuii, ecau OJ1H U3 6
pEeareHTOB COAEPIKUT
MPUMECH
ITonsiTHE O KOppO3UHU bubmorexa OK
46 25.02.2025 https://m.edsoo.ru/00ae127
METaJIOB 3
bu6nmoreka [JOK
47 | Ileno4yHble METAILIBI 01.03.2025 https://m.edsoo.ru/00ael4b

2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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

OKcuabl U THAPOKCHUTBI

bubmuoreka [JOK

48 04.03.2025 https://m.edsoo0.ru/00ae14b
HanI/ISI " KaJllnusda 2
[[lenoyno3zeMebHBIE bubmuorexka [JOK
49 METAJUIBI — KAIBIIUHA U 11.03.2025 https://m.edso0.ru/00ae15e
Marsui 8
Baxxneiimme coequHeHUs Buommorexa HOK
50 a 15.03.2025 https://m.edso0.ru/00ae15e
KaJIbLUS g
g | Oodumennen 5 18.03.2025 | BuGamorexa [IOK
CUCTEMATU3ALMS 3HAHUN
K&cTkocTh BOJHI U bubmmorexa [TOK
52 . g 22.03.2025 https://m.edso0.ru/00ae188
CIocoObl €€ yCcTpaHeHus 6
[IpakTuueckas pabora Ne 6 bu6nuorexa [IOK
53 1o TeMme "YKEcTKOCTh BOJIBI 01.04.2025 https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHneHus" 8
bu6mmorexa [IOK
54 ATIOMUHUHI 05.04.2025 https://m.edso0.ru/00aelc6
4
AmboTepHbIe CBOMCTBa Bubmaorexa LJOK
55 p 08.04.2025 https://m.edso0.ru/00aelc6
OKCHJIa M THJIPOKCHU/IA 4
bu6mmoreka [JOK
56 Keneszo 12.04.2025 https://m.edso0.ru/00ae1d8
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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
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

Oxcujibl, THAPOKCH/IBI U Bu6nuorexa [JOK
57 | comm xene3a (II) u xenesa 15.04.2025 https://m.edsoo.ru/00ae35e
(D) 6
00600
58 OOHerHe I 5 19.04.2025 | BuGmorexa [IOK
cucTeMAaTU3aIusg 3HaHUI
[TpakTuueckas paborta No 7.
Pemenue
JKCIIEPUMEHTAIBHBIX 327124 bubmiorexa LHOK
59 p . 22.04.2025 https://m.edsoo.ru/00ae3de
o teme «Bakneiimue g
METAJIBI U UX =
COEINHEHU»
Brraucnenus no
YPaBHEHUSM XUMHYECKHUX
pEeaKUHnii, €CIIM OJIUH U3
€areHTOB JaH B U30LITKE Bubmiorexa IJOK
60 | P 26.04.2025 https://m.eds00.ru/00ae175
WJIU COJIEPKUT MPUMECH. 0
Brraucnenuns MmaccoBoi -
JIOJTU BBIXO/1a TPOJYKTa
peakimu
00600
61 obtere 1 5 29.04.2025 Bu6miorexa [OK
cuCTEMAaTU3aIUs 3HAHUI
KonTtponbHas padora Ne4
B o
po | O TEME (BAXHCHIINE 03.05.2025 | Bu6muorexa [IOK

MCETAJIbI U UX
COCOAUHECHU



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BemectBa u matepuansi B bubnnoreka [JOK

63 [IOBCEIHEBHON KU3HUA 1 06.05.2025 https://m.edsoo.ru/00ae3f5
YyeJoBeKa 0
XUMHYECKOE 3arpsi3HEHNE bubnnorexa [IOK

64 sarp 1 13.05.2025 | https://m.eds00.ru/00ae427
OKPYXKArOIIeH CpeJIbl 0
Poiib XuMHH B pellieHUH bubnmorexa LHOK

65 P 1 17.05.2025 | https://m.edsoo.ru/00ae427
HKOJIOTMYECKUX MPOOIeM 0
PesepBHbIii ypok. bubnunoreka [JOK

66 O0001enue u 1 20.05.2025 https://m.eds00.ru/00ae0d0
cHUCTEMaTH3alMs 3HAHWI a
PesepBHbIit ypok. bu6nuorexa [IOK

67 O000mmenne u 1 24.05.2025 https://m.eds00.ru/00adb33
cucTeMaTu3aIus 3HaHui c
PesepBHbli ypoK. bubnnorexa [JOK

68 | OO6oOmenue u 1 27.05.2025 https://m.edsoo.ru/00ad9ch
CHCTEMAaTH3alMs 3HaHUH 2

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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 VIS YHEHUKA

» Xumus: 8-i kiacc: 6a30BbIi ypOBEHB: YUCOHUK; S-¢ U3aHue, IepepadoTaHHOE,
8 kimacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A. AKoHEepHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» Xumus, 9 kimace/ Epemun B.B., Ky3smenko H.E., /Ipo3nos A.A. u ap.; mox
penakiueit Jlynuna B.B. O611ecTBO ¢ OrpaHMue€HHON OTBETCTBEHHOCTHIO

«JIPODAY»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

VY4aeOHuK 1o xumMuu 8,9 Kirace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

OCHOBBI XMMUU: JIEKTPOHHBIN yueOHUK http://www.hemi.nsu.ru

Caitt «Mup xumuny» http://chemistry.narod.ru

Xumus u Kxu3Hb — XX Bek: HaydyHO-MOMYJISIpHBIN KypHal http://www .hij.ru
Metoauueckoe o0bearHeHue yuuteneid xumun CeBepo-BocTouHoro okpyra
ropoja

Mockasr http://bolotovdv.narod.ru



Ipunoowcenue 1 k paboueii npocpamme

®opmbl yuéTa padodeil MPOrpaMMbl BOCIIMTAHMS
B pa0o4eii nporpamMmme

Pabouas mporpamma Bociiutanust MBOY «COILI Ne 72y peanusyercs B TOM

YUClI€ W 4Yepe3 HCIOJIb30BAHME BOCIUTATEIBHOIO IOTEHLHANa YPOKOB
uHpopMaTHKU. JTa paboTa OCYIIECTBISAETCS B ClAeAYIOMUX hopMax:

1)

2)

3)

4)

5)

6)

7)

8)

noOy>kJeHne 00ydJaromuxcs coOM0AaTh Ha ypOKe OOLIEHPUHSATHIE HOPMBI
MOBEJICHHUs, TMpaBWia OOIIEHUS CO CTapIUMU  (TIEJaroru4ecKUMU
pabOTHUKAMH) W CBEPCTHHKAMHU (OOYYAIOIIMMHUCS), MPUHITUIBI y4eOHOU
JUCLUTUTMHBI U CAMOOPTaHU3aInH;

NpUBJICUEHUE BHUMAHUS 00yUaIOIMXCs K HEHHOCTHOMY aCHEeKTy U3y4aeMbIX
Ha ypoKax IMPEeIMETOB, SIBJICHUM, COOBITUI uepes:

— oOpallleHue BHUMaHMsI HA HPABCTBEHHBIE aCTIEKThl HAYYHbBIX OTKPBITUH,
KOTOPBIE U3YyUYalOTCs B IaHHBIM MOMEHT Ha YpPOKE; Ha SPKUX JesaTesen
KYJIbTYPbI, YYE€HBIX, IOJIMTUKOB, CBSI3aHHBIX C U3Y4aeMbIMU B JJaHHBIN
MOMEHT TEMaMH, Ha TOT BKJIa/l, KOTOPBIN OHU BHECIIHM B Pa3BUTHE HaIIEH
CTpaHbl U MHpPA, Ha JOCTOWHBIC TIOJPAXKAHUS MIPUMEPHI UX KU3HH, HA
MOTUBBI UX MTOCTYIIKOB,

— WCIONIb30BaHHE HA YpOKax HWH(GOpMAINH, 3aTparvBaioliel Ba)kKHbIC
COLIMANTbHBIE, HPaBCTBEHHBIE, STHUECKUE BOIIPOCHI.

WCTIOJIb30BAHUE BOCIUTATENFHBIX BO3MOXKHOCTEH COJIEp)KaHUs Y4eOHOTO
npeaMeTa s popMHUpOBaHUS Y 00YJaOIIUXCA POCCUMCKUX TPATUIIMOHHBIX
TyXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 Moa0op
COOTBETCTBYIOIIMX TEKCTOB JJIsI UTEHHs, MPOOJIEMHBIX CHUTyalud is
00CyX/IeHus B Kj1acce, 0OBEKTOB ISl BBIMOJIHEHUS;
MHULIMAPOBAHUE OOCYKJIEHUH, BbICKa3bIBAHUN CBOETO MHEHHS, BBIPAOOTKU
CBOET0 IMYHOCTHOT'O OTHOILLIEHUS K N3y4a€MbIM COOBITHSIM, SIBICHUSM, JIULAM,
POU3BECHUSAM HUCKYCCTBA,
BKJIIOYEHHE B YPOK HUTPOBBIX MPOLENYP, KOTOpbIE MOMOTAOT MOAJEpXkaTb
MOTHBAIIMIO OOydYalOUmMXCS K TONYYEHUIO 3HAHWH, HaJaKUBaHUIO
MO3UTHBHBIX ~ MEXJIMYHOCTHBIX  OTHOIIEHWH B  Kjacce, IOMOTAlOT
YCTaHOBJIEHUIO J00pOKeNaTeIbHON aTMoc(hepbl BO BpEMsI YPOKa;
NpUMEHEHHE Ha YpPOKE HWHTEPAKTHBHBIX (POPM pabOThI, CTHUMYJIHUPYIOLIIX
MO3HABATEIbHYI0 MOTUBAIIMIO O0YYAIOIINXCS;
NpUMEHEHHE TPYMNMOBOM paboThl WM paboThl B Tapax, KOTOpHIC
CHOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHIHOW pabOTHI M B3aUMOICHCTBHIO C
APYTUMHU 00Yy4arOIIUMUCS;
BBIOOp W WCIIOJNB30BaHUE HA YpPOKaX METOJIOB, METOJIUK, TEXHOJIOTHH,
OKa3bIBAIOIIUX BOCIUTATEIILHOE BO3ICHCTBYE HA JINYHOCTh B COOTBETCTBUHU C
BOCTIUTATEIbHBIM HICAJIOM, LEJIBIO U 33/1a4aMH BOCTIUTAHUS:

— METOJIbI KOHTPOJISI 1 CAMOKOHTPOJIS,



— METOJbl CAMOBOCIIUTAHUS,
— METO/Ibl OOIIPEHMS,

— MeToJIbl (GOPMUPOBAHHSI CO3HAHMS,

— METOAbl yOeXKICHNUS.

9) MHUIMMPOBAHWE U  MOAJEPKKA  HCCIENOBATENbCKOM  JESTEIbHOCTH
IIKOJPHUKOB B (OopMe OpraHu3alliil TPYNIOBBIX W WHAWBHUIYaJIbHBIX
UCCIICIOBAaHUM (MUHHU-UCCIIEOBAHNMN), BKJIIOUEHHE B YPOK PpPa3IUYHBIX
UCCIIEI0BATENCKUX 3aJaHUN U 3a/1a4, YTO JTAET BO3MOKHOCTb O0yYaroIuMes
MIPUOOPECTH HABBIKM CAMOCTOSTEIBHOTO PELICHUS TEOPETUIECKOM MPOOIeMBl,
TEHEPUPOBaHUA U OQPOPMIICHUS] COOCTBEHHBIX THUIIOTE3, YBAKUTEIBHOTO
OTHOLICHHUS K Yy>KHM HJI€IM, TyOJIMYHOTO BBICTYIUIEHUS, apTyMEHTUPOBAHMS
Y OTCTauBaHUS CBOEU TOUKH 3PEHUS;

10) yCTaHOBJIEHUE YBaKUTEIIbHBIX, JOBEPUTENBHBIX, HE(POPMAILHBIX OTHOLLICHUN
MEXAY YUYUTEIIEM M YYCHHKaMH, CO3JaHHUE Ha YpPOKax SMOIMOHAJIbHO-
KOM(DOPTHOM Cpeibl.
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