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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaresibHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepalbHOM pabdodeil MmporpaMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIUU MPETOJaBaHUs YICOHOTO TIpeIMeTa « XUMHUSI»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoin @eneparui.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHHWE O IENAX, OOIIel CTpaTreruu
o0y4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOy4YaAIOIIMXCA CPEACTBAMU Yy4eOHOTO
npeaMeTa, yCTaHaBIMBaeT  00sA3aTeNbHOE IPEeIMETHOE coJlep KaHue,
peayCMaTpuBaeT pACIpENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazieinaM M TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C YY4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
OCOOEHHOCTEW  O00y4aromuxcsi, OMNpeAeaseT BO3MOXXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTe/IbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHHM K
pe3yJibTatam 00y4YeHHs] XUMUM Ha YPOBHE IIEJICH M3yUeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JIEATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4eOHOTrOo COoiepKAHMUS.

3HaHWE XHMHHM CIY)XKUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, ero mpeacTaBICHUN O MaTEPUAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMBbIC XHMHUEH NPECTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIOIMU BEIICCTB B MPHUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3IPaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH Uil  CaMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 0011l 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydJarouuxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOM  y4yeOHON  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B IPOGECCUOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJIOCTHOTO B3IJIsA/1a Ha €UHCTBO MIPUPOBI U YEIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;



crocoOCTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIe HampaBjieHUs B OOyYEHWU XUMHH OOECIEUMBAIOTCS CHEIU(DUKON
COlCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHWUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSTUN
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOI0 mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MIOHATUM O XUMHUYECKOM D3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHSATHI O XMMHUUYECKOM
peaknuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MIOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TPEACTaBICHHN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJEAO0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHIS (GYHKIUA OOBSICHEHHS W IMPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME MpPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAYYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU NPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaOIUHA MUPY,
«buonorus. 5—7 knaccel» U «DU3HKA. 7 KIIAcC.

[Ipy w3yyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESITEILHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUINUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUM,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpuOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHid, B (OPMUPOBAHMH U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBU 0€30MacHOro OOpallleHusi C BELECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENU TaKUE LU, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caMoOOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO DPEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEHHUE
o0y4aromuxcsi K CaMOCTOATEIbHONW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycIoBUil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBPHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIBbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U  €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIBb3YysS 3HAHMUS U OMbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHUH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYZIOBOM JEATEIIBHOCTH;

— (¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMUYECKU
1eJIeCO00pa3HOro0 TMOBEACHUS B OBITY M TPYAOBOM JEATENbHOCTH B HEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOTHON CPEAbL;

— pa3BUTHE MOTHUBALIMK K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOdUIIs M HAIPaBIEHHOCTU AANbHEHIIIErO
oOyJeHwus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 gaca B Henenio). B 2024-2025 yuebHOM
rony Oyner npoBeseHo B 8 Kiacce - 67 yacos, B 9 knacce — 67 yacos, T.k 02.05 —
BBIXOJHOHU JICHbB.



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYyabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeneHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U Cl0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcUTENBbHAs MOJIEKYJIsIpHAs mMacca. MaccoBas J0JIs XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUM.

Du3nuecKue U XMMUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HaKH.
3aKOH COXpaHEHHsS MacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KCHUSI, 3aMEIICHHS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OIMHUCAHUE
bu3MYeCKuX CBOWCTB O0pa3lOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIUs BOJABI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuui (pas3lioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMOJEUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
M3y4eHHE CIOCOOOB pa3jieieHusi CMeced: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBAHUE,
BBITIApWBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYUCTKU MTOBAPEHHON
coid, HaOJMIOJEHWEe U  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(IIapOCTEPKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3JI€MEHT U MpPOCTOE
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MYEcKHe W XUMHUYECKUE
cBoiictBa (peakmuu ropeHus). Oxcupapl. [Ipumenenwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.

TennoBoit 3¢(deKT XUMHUECKON peakiud, TePMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3JlyXa, YCUJIEHHE MAPHUKOBOIr0 3(ppekTa, pazpyuieHue 030HOBOTO CIOS.

Bonmopon — nanmemeHTt u mpocTtoe BemecTBo. Haxoxknenwe Bomoponma B
npupoae, GU3MYECKHe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noinyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI.
HaceiieHHble 1 HEHAChIICHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 10Ji1 BEILIECTBA B PACTBOPE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTtBOpOB B IpUpoZe U B KU3HU 4esioBeka. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpa3yomue. Homenknatypa oxcumoB. @Du3nMdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [lomydyeHune okcuoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IMIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XMMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan akruBHoctn MmetaimoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conenl.

['eHeTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKcnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOPOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIOB U
OMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, pACIO3HABAHUE M H3yUCHUE
CBOWCTB BOJIOpoJia (rOopeHue), B3aumojieiicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUasoOB), HaOIIOAeHNE O0Opa3lOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJICOMATEPHUAIIOB),



uccieqoBaHue 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
uzydyeHue B3aumojencTBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpaJM3aluM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PacTBOpa COJMU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 10 TeMme «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

HHepuoauueckud 3axkoH u Ilepumoanuyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KiIAacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Tepronnueckoit cucrembl xumuueckux annemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. DOu3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0OYeK aToOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoit CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. . M. MenneneeB — y4€HbIM U
rpaXIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNS B BOCCTAHOBIIEHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C pPAcTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOIIUX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakliiy pa3oKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss mMeXOpeaMETHBIX CBSI3€M MpU KM3YyYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO011e ecTeCTBEeHHO-HAYUYHbIE MOHATHUS: HAay4dHbIM (akT, rumnoresa, Teopus,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCuPUKalus, TEPUOANIYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00BbEM, arperaTHOe COCTOSIHME BEILECTBA, Ia3, (pU3WUYeCKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COTHIIE.

buonorus: ¢orocuntes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUuid M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEWIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJIacCaM HEOPTraHUYECKUX
COEAMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMU4ecKuX peakivii Mo pa3InyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
U3MECHEHHUIO CTETNICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHsITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopsl,
BIIMAIOIIME HA CKOPOCTh XMUMHUYECKOW pEAKUMH M TOJIOKEHUE XUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBiienue YPaBHEHUI



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMI €  HCIOJb30BAHHEM  METOJA
3IIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE JIEKTPOJIUTHI.

Peakinu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBAaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISAMU KPUCTAJUIMYECKUX PEIMIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSIEKTPONPOBOIHOCTU
pacTBOPOB BEIIECTB, MPOLECCa AUCCOUMALMHA KHUCJIOT, WIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAJIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWs  peakudid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BBIJCICHHE Ta3a, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakMH pas3lIoKEHHUs, COEIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, pEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HeMeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka rajinoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (HU3MUecKue CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METalaMU, HEMEeTalllaMH, [Ieso4amMu). XJIOPOBOAOPO/I.
CosisiHasg KHCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OPraHU3M 4YeJoBeKa. BakHeWlne XJIOpUAbI U X
HaxO0JICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIEe CTerneHu okucieHus. CTpoeHue U (Pu3nyecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpoeHue, (U3NUecKue U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHast kuciora, (Qu3MUeCKue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENs Kjacca KHUCJIOT U chnenuduyeckue). XHUMHUYECKHUE pEeaklnu,
JeXalue B OCHOBE MPOMBILUIEHHOTO CHoco0a TMOJIYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs pEeaKlus Ha



cyne¢ar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue u xuMmuyeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OJMyuyeHUe U nmpuMeHenne. Conu aMMOHus,
ux (GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3UYECKUe U XUMHUYECKUE
cBOoMcTBa (0OIIME KaK TMPEICTaBUTES Kjacca KHUCIOT U  cHeruduuecKue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHUA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKOe 3arpsi3HeHUE OKpYXKarolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, u3MIecKre U XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUN.

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOMHbIC
MOAU(UKALIMKM, PACIpPOCTpaHEHUE B TpUpoAe, (QU3NYECKUEe U XUMHUYECKUE
cBoiicTtBa. Ancopbuus. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHUYECKHE CBOMCTBA, JCHCTBUE Ha >KUBbIE OPTraHU3MBI,
MOJIy4YeHHE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YroapHas KuUcIoTa U €€ coiu, X GU3NYeCKre U XMMUYECKHE CBOMCTBA,
nojsyuyeHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuposnHble HMCTOYHUKH YTIEBOAOPOAOB (yrojib, MNPUPOIHBIM ra3, HEPTh),
OPOAYKTHI UX mepepaboTku (O€H3MH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, yriieBoJax — U UX
poid B KM3HM 4eloOBeKa. MarepualbHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHusi B mpupozae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6e30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAMOIMKMEe (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HUX COEJUHEHUH (BO3MOXXHO HCIIOJb30BaHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3namMu XJIOPUIOB (TajJOTCHHJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), HAOJIIOCHUE Mpollecca OOYTJIMBaHUS caxapa I0J JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, IPOBEICHNE KAYECTBEHHOM peaKIuu Ha CyJIbdaT-
WOH W HaOJIOJICHHE MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBOMcTBaMM a3oTa, (ochopa M MX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE MW UW3YYEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U H3ydeHHE MPU3HAKOB
UX IIPOTEKaHMUs, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHUJIEOMATEPUAJIOB), U3y4YeHUe Moienen
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJy4eHUE, COOMpaHue, paclo3HaBaHUE U H3YUYCHHE
CBOMWCTB YIJICKUCIIOTO Tra3a, MPOBEJCHHE KAYECTBEHHBIX PEaKkiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U M3yYCHUE TIPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeuIre HeMeTaulbl U UX COCAUHECHUS.

MeTtasjibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nonoxenus B llepuommueckon cucreMe XuMUYeCcKuX dyeMmeHToB /J[. U.
MenpneneeBa u crpoeHus aTroMoB. CTpoeHue meTamuioB. Merauyeckas CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpspKeHU MeTauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4YeHusi MeTamioB. [loHsATHE O KOpPpO3UM METaiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmyaBbl (CTanb, YyTryH, TIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[lenounble MeTayIbl: MOJ0XKeHue B Ileproguyeckoit cucteMe XMMHUYECKHUX
anementoB JI. 1. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuiabl u



TUJIPOKCUABl HaTpuss W Kanud. lIpuMeHeHne 1mEeno4YHbIX METANIOB M UX
COCIMHCHUU.

[[lenoyHno3emenbHble METAJUIbl MarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumudeckux sneMmeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS Kalblus (OKCHH, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

AJroMUHUN: TTo10keHKE B [Ieproinieckoil cucteMe XuMHUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupone. PU3nuecKue u
XUMHUYECKHE CBOMCTBA altoMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoae. Duznyeckue u
XUMHUUYECKHE CBOMCTBA xkese3a. OKCubl, TuApoKcH bl U conu xenesa (I1) u sxenesa
(IIT), ux cocra, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ OOpa3laMu METaIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOWMCTBAMH, HW3YUYCHHE  PE3yJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJIOM (BO3MOMKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHHE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxeneza (II1), meau (I1), HabnrOAEHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
MJaMEHH MOHAMM HATpWsl, Kajusd W Kalblusi (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHAA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxkHenime
METaJIJIbl U KX COCTUHEHHUS.

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpenl (MpeneibHas JOoMmyCcTUMas
KOHIIeHTpalus Beuiects, aaiee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
pooJieM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepualioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepualbl).

Mesricnpeomemnmnuwle céasu



Peanuzamuss MeXmpeaMeTHBIX CBS3€H NMpU W3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHATHH, SBJSIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpWs, aHalnM3, CHUHTE3, KiacCUPUKAIMSA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJENb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dwuszmka: Marepusi, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITMNICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI U3MEPEHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHUsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATEIBHOCTA B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBE MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAlUN W
pacCLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSL:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M HAay4YHOMY HAcCJEIHI0, MOHMMaHUs 3HAYEHHUS XHWMHUYECKOW HAayKH B HKU3HU
COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMalUein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpa’KIaHCKOr0 BOCIIMTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IIPAaBWIAX MEXJIMYHOCTHBIX
OTHOLICHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOH,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBIMIOJITHEHUHM Y4€OHBIX, IIO3HABATEIbHBIX 3aJa4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJIEHWE M TMOCTYINKH CBOMX TOBapuIllel C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOIINE
OCHOBY ISl IOHUMAaHUs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE Uil OOBSICHEHHS HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHHIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEHHI0 U TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHUS TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOU KU3HU;

5) Tpya10BOIro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u Tpyia pa3iuyHOro poja,
YBaXKEHHUE K TPYLy M pe3yjbTaraMm TPYJOBOH JEATEIIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHSI TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIM BBIOOD
WHUBUTyAIbHON TPACKTOPUU MPOAOHKEHUST 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON eITEIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJ[aliTUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;

6) PK0JIOTHYeCKOro BOCIIUTAHHS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, MOHMMAaHUE [IEHHOCTU 3I0POBOTrO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyeCcKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJI O€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMHU, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJI ITOBBIIIECHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJbTYpbhl, OCO3HaHHS TJ00AIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOW MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J0rnyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEpHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyUCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJECHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TIO aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKTIOUCHMUS;

YyMEHHUE TMPUMEHSATh B TMpOIECCe IMO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBbIBATh MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmyrna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-II03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh M XapaKTEpHU30BaATh CYIIIECTBEHHbIC
MPU3HAKU W3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUA,
BBISIBJSITh  OOIIIME€  3aKOHOMEPHOCTH, MPUYHMHHO-CJEJACTBEHHBIE CBSI3M U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciegoBarejbcKue 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHWIO, OpPraHU3alMi U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaAONIOAaTh 3a XOJOM IpoIiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyarpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 TMpoJieJIaHHOM paboTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3sTUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MNPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOJbI U 3alpPOCHl MPU MOUCKE M OTOOpe
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 OMpPeNeIEHHOTO THUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpeICTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3a7adll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu ¢popmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIeI0BATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
CpEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juasora W (WiIM) IUCKYCCHUHU) IO
CymecTBy  oOcyxJaaeMoill  TeMbl, (OpPMYJIUpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIJIOKCHHON 3a/1a4H;

YMEHUS  TPEICTaBIsATh  TOJYyYCHHBIE  pPe3yJbTaThl  IMO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pEe3yAbTaTOB BBHIMOJHEHHUSI XUMHUYECKOTO JKCIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOW  JEATENbHOCTH MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBHI, OINpeAeNeHUe KpUTEPUEB [0 OICHKE KadecTBa
BBHITIOJITHEHHOW PabOThI U IPYTHE).

PerynsiTuBHbIE YHHBepCcAJbHbIE Yy4eOHbIE 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanboiee 3pEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 33JaHUKA C YYETOM
MOJIYYeHUsS] HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHUBATh COOTBETCTBUE TOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
HCITIOJIB30BATh U aHAIM3UPOBATH KOHTEKCTHI, MIPEJIaraeMble B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHWS, YMEHHUS U CIIOCOOBI



NEUCTBUN, CcHenupuIecKue I TpeAMETHOW o0mact «XUMHS», BUIBI
JEATEIbHOCTH IO  TOJYYEHUIO HOBOTO  3HAaHWUS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K koHIy oOydenus B 8 kiacce npeMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

e PpACKpBIBATH CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, DIJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi Peakius, KIacCU(PUKAIUS PEaKIuil: peaxiuu
COCIUHEHUS, PEAaKIUU Pa3JI0XKEHUS, PEaKIUU 3aMEIICHUS, pPEaKIuu
oOMeHa, IK30- U IHAOTEPMHUYECKHUE PEaKIUU, TEIJIOBOM 2(P(DEKT peakiiuu,
AIpO aToOMa, JJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBasi JOJIs BEIIECTBA
(mpolieHTHasl KOHIICHTpAIusl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XHMHUYECKMX TMOHATHA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUU BELIECTB U X MPEBPAILICHUI;

e WCIOJBh30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENEeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COCAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAs W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia llepuomnueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHUsSI MacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuonnyeckon
CUCTEMbl XHMHWYECKHX DJIEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUSA, KOTOpble HMMEIOTCS B
tabnune «llepuomuueckass cucTteMa XuUMHUYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YMCIO dIEKTPOHOB
U pacmpeeeHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAaHWYECKHUE BEIICCTBA,
XUMHYECKHE Peakuu (10 YUCIy M COCTaBy YYacCTBYIOIIUX B pPEaKIHU
BEILIECTB, 10 TETIOBOMY (D (eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHI;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHUYECKHX TPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO OJJIeMEeHTa 1o (dopmyIie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIIHIO,
BBISIBJICHHE MPUYUHHO-CIICACTBEHHBIX CBSI3€H — JUIsI M3Y4YEHHUS] CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKIUi, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHUE, DKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CleoBaTh ~ NpaBWJIaM  [OJIB30BAaHMSI ~ XMMHYECKOH  TOCyAOH W
7a00paTOpHBIM O0OpYIOBaHMEM, a TaKXe TMpaBWiIaM OOpalIeHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECTEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHUX MOHSATHWA: XUMHUYECKUI
JJIIEMEHT, aTOM, MOJIEKYJda, HOH, KaTUOH, AHUOH, IPOCTOE BEILIECTBO,
CJIO’KHOE BEUIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAST IUCCOLMALMSA, PEAKIUH HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasd CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHWMHUYECKOW peaklud, MpelesbHO JIOmyCcTHUMas
xoHuentpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MPUMEHSTH ATH MOHSTHS MPU OIMUCAHUU BEUIECTB U UX MPEBpaALCHUM;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOpMyT
BEILECTB U YPaBHEHUIN XUMHUECKUX PEAKIIMIL;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX AJIIEMEHTOB B
COEIMHEHMSIX Ppa3IMYHOTO COCTaBa, IPUHAMAJIEKHOCTh BEIIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUI XUMHUYECKOH
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmyJsie, XapaKkTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUIMYECKON
PEIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuonnueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBATh W XapaKTEPHU30BATh
tabnuunyo (opmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHAs moArpymmna (A-rpynma)» H «modoodHas
noarpynna (b-rpynma)», wmanbple U OOJbIIHME MEPUOBI, COOTHOCHUTH
0003HaYeHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMUA  XapaKTEepPUCTHUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHX
JIEMEHTOB (COCTaB W 3apsa  sApa, oOIIee 4YuCIO DJIEKTPOHOB U
pacnpeneieHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB M UX COCAMHEHUUN B
npejesiax MallbIX MEepUOJ0B U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YKCIy U COCTaBy YYAcCTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 W3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUYECKHE XUMUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IpUMEPAMH MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIUX
XUMUYECKUX PeaKInil;

COCTaBJISTh YpPaBHEHHUSI DJEKTPOJUTUYECKOM JAMCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMIHBIX KIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOrO »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOioaTh  MOpaBWia  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a TaK)Ke IIpaBWia OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, TOJATBEPIKTAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE ONEpPAlUi MBICITUTENbHON JIEATEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMATHU3alMI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi WM3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKUX pEaKlnid, €CTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HaumenoBanue pa3aeoBs u JIeKTPOHHBIe (M (POBHIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TIOHATHUS
XuMHST — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢c

YeJloBeKa

12 BelectBa 1 XuMu4eckue 15 | bubmuorexa [JOK

' peakiuu https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 20

Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
)1 Bosznyx. Kucnopoa. [Tousitue 6 bubanorexka [HOK

' 00 okcHmax https://m.edsoo.ru/7f41837¢c
29 Bognopon.Ilonstue o kucnorax g | bubmmoreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsr. [Tonsitue 06 5 | 1 bubanorexa HOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | 1 bubmuotexa [JOK

' HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN




[lepuonuueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnumoreka [IOK
XUMHUYECKHX deMeHTOoB /1. W. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBA3b. BuGmiorexa LOK

32 Oxuctenbio- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIE PEAKLIMHI

bubanorexka [HOK
Hroro no pasxexy 15 https://m.edSO(I)_.Iru/7f418370
PeszepBHoe Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM undpoBbIie
Ne ni/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMPorpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XuMu4ecKkne peakiun
11 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUT 5 | bubnnorexa [HOK
' OCHOBHBIX pa3ZiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHS. 2 | 1 bubanorexka [HOK
) XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
)1 OO6mas XapaKTepUCTUKA XUMHUIECKUX 4 | bubanorexa [HOK
' sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa OK
' PYHEL Lp https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.3 aneMeHTOB VA-rpymimsl. A30T, Gpochop 1 ux 7 1 bubmmorexa OK
' PYHITbL B30T, P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.4 sanemeHToB I[VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [TOK
' . PYHTIRL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Uroro no pazgeny 25




Pa3zgen 3. MeTaJsIbl M X COeTUHEHU S

. bubmuorexa [JOK
3.1 Obume crolicTBa MeTaIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueinume MeTamisl 1 X COEIUHEHUS 16 hitps://m.cdsoo.r/7f412636
Uroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapomasi cpeaa
4.1 BemniecTBa 1 MaTepuabl B )KU3HU UEJIOBEKA 3 bubmorexa LHOK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3yYeHHs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumuu. Posib XuMuu B )KU3HU | bubmunoreka LIOK
yengoBeKa. Tena u BemecTBa 06.09.2024  https://m.edsoo.ru/ff0d210c
) TlonsaTue 0 MeToIaX MO3HAHMUS B | bubmuorexa [JOK
XHMUH 06.09.2024  https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U IPUEMBI | | bu6nuoreka [IOK
oOpaitieHus ¢ 1abopaTOpHBIM 13.09.2024  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTeie BemecTBa u cMecH. CriocoObl | bubmoreka [IOK
pazzaeneHus cMecen 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 0 bubmorexa HOK
. PHMEP 20.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
but6mmoreka [IOK
6 A 1
TOMBI M MOJIEKYIIBL 20.09.2024  https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AJIEMEHTBI. 3HAKU | bubmuoreka [{OK
(CMMBOJIBI) XMMUYECKUX 3JIEMEHTOB 27.09.2024  https://m.edsoo.ru/ff0d2be8
8 [IpocThie U c0XXHBIE BElIeCTBa 1 bubmorexa HOK
P o 27.09.2024  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa OK
YVPHOE Y1 04.10.2024  https://m.edsoo.ru/ff0d2d50




3aKO0H MOCTOSTHCTBA COCTaBa BEIIIECTB.

10 Xumnueckas popmyna. BareHTHOCTD Bubnmorexa [IOK
pMyTa- 04.10.2024  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMECHTOB
1 OTHoOcHTENbHAsA aTOMHAs Macca. bubmoreka [{OK
OTHOCUTENBHAs MOJIEKYJIIpHAs Macca 11.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XMMHYECKOTO bubmunoreka LIOK
3JIEMEHTA B COCIMHCHUU 11.10.2024 | https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mosb. bubmuorexa [JOK
MognsipHas macca 18.10.2024  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SABICHUA. bubmuoreka [IOK
XuMu4ecKas peakius 18.10.2024 = https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBHs IPOTEKaHUS Bu6muotexa [JOK
XAMHUYECKHUX peaKui 25.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MaCChl BEIIIECTB. bu6nuoreka [IOK
XHUMHUUYECKUE YPAaBHEHUS 25.10.2024  https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSAM XUMHYECKHX bubmorexa HOK
n N P 08.11.2024 | https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanust XMMHUYECKHX PEeaKIIHid
18 (coenuHEHMs, pa3JIOKEHUS bubmorexa [JOK
! P ’ 08.11.2024 | https://m.edsoo.ru/ff0d3£34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuuKoneauct. O0o0IeHNE 1 bubmorexa [IOK
' ) 15.11.2024  https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HaHUI
20 Kontposbnas padota Nel o teme bu6nuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUMY 15.11.2024 | https://m.edsoo.ru/ff0d4290
)1 Bo3ayx — cmech razos. CocraB Bbubmunorexa LIOK
Bo3ayxa. Kuciopon — sneMeHT u 22.11.2024  https://m.edsoo.ru/ff0d448¢




npocToe BemecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpO/ia (peaKIuu OKUCICHUS bubmorexa [JOK
poi B ’ 22.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 oxcumax
CrocoObI MOTy4YeHHUsT KUCIOPOia B
23 JabopaTopun iqn OMI:.II_HJIerH(iTI/I bubmmorexa [IOK
patop P ' 29.11.2024  https://m.edsoo.ru/ff0d497a
IIpumeHeHnue kucnopona
TennoBoii 3¢ ekt XuMuaeckoit
24 peakuuu, MOHATUE O bu6nuorexa [IOK
TEPMOXMMHUYECKOM YPaBHEHUU, IK30- 29.11.2024 |  https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKITUSIX
TormmBo (HedTh, yroias U MeTaH).
25 3ar HBHGIEI/qu];OS . a, CIIOCOOBI z:ro bubmorexa OK
P Ay, 06.12.2024  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tonmydenne u coOupaHue Kucaopoaa bubmorexa [IOK
i o P poAa, 06.12.2024  https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBONCTBY
7 Bonopon — anemeHT u npocroe Bu6muotexa [JOK
BelecTBO. HaxoxxaeHnue B npupoje 13.12.2024 | https://m.edsoo.ru/ff0d4dd0
)3 ®duU3N4eCcKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bonopoaa 13.12.2024  https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCIIOTaX U COJISIX bubmorexa OK
20.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOJOPOia B bubmmoreka [JOK
nabopaTopuu 20.12.2024  https://m.edsoo.ru/ff0d4dd0
[IpaxTuueckas padora Ne 4 o reme
31 «ITonmydenue u coOupaHue BOIOPOIa Bubmmorexa [IOK
_ P AOPOa, 27.12.2024  https://m.edsoo.ru/ff0d4f42

WU3yYEHUE ETO CBOMCTB)




Momnspabiii 006EM ra3oB. 3aKOH

but6mmoreka [IOK

32
ABoraapo 27.12.2024 | https://m.edsoo.ru/ff0d542e
Brruucienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a 10 €ro N3BECTHOM bubmmorexa [IOK
! . Y 10.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruncienns o0bEMOB ra3os 110
34 aBHEHMIO PEaKIIMU Ha OCHOBE 3aKOHA bubmmorexa [IOK
ypas PEAIH 10.01.2025  hitps://m.edsoo.ru/ff0dS708
00BEMHEIX OTHOIICHHUI ra30B
35 ®dU3NIeCKue U XUMUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJIBI 17.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuoreka [JOK
WHIUKATOpax 17.01.2025 | https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBoputenns. HacklleHHbIE
37 u HI;HaCI)IpeHHI)IIe) aCTBOPBI B bubmmorexa [IOK
B P DEL 24.01.2025 | https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BEIIECTBA B PACTBOPE
[IpaxTuueckas padora Ne 5 o reme
18 «IIpuroToBiieHHE PACTBOPOB C bubmmoreka [JOK
onpeAcNEHHON MacCOBOM 10JIeN 24.01.2025 |  https://m.edsoo.ru/ff0d5Seba
PpacTBOPEHHOTO BEIIECTBA»
39 KonTtponsHas padora Ne2 o reme bu6nuorexa LIOK
«Kucnopoa. Bonopoxa. Boga» 31.01.2025 | https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukanus, but6mmoreka [IOK
HOMEHKJIaTypa 31.01.2025  https://m.edsoo.ru/ff0d664e
[TonyuyeHne u XMMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK
’ P 07.02.2025  https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHWus: cOCTaB, K1accudukaus, but6mmoreka [IOK
HOMEHKJIaTypa 07.02.2025  https://m.edsoo.ru/ff0d67ca




43 [TonydyeHne u XuMHUYECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHUU 14.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bubmunoreka LIOK
HOMEHKJIaTypa 14.02.2025  https://m.edsoo.ru/ffOdfee2
[TonyuyeHne u XMMUYECKHE CBOMCTBA bu6nuorexa [IOK
45
KHUCIIOT 21.02.2025 @ https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéBII) o1 )eHI/IH XI/IMI/I‘IZSKI/IG bubmmorexa [OK
N v ’ 21.02.2025  https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktuueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 28.02.2025  https://m.edsoo.ru/00ad9b7c
COCIIMHECHMI
43 ['eneTndeckas CBA3b MEXKYy KJIAaCCAMHU bubmmoreka [JOK
HEOPraHUYECKUX COCTMHEHUN 28.02.2025  https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUU 07.03.2025  https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHl HEOPTaHNYECKUX bubmmorexa [OK
o P 07.03.2025 | https://m.edsoo.ru/00ad9ela
COE€TUHEHM I
[TepBbIe MOMBITKH KIacCHUPUKAITII
bubmunoreka LIOK
51 XUMHYECKHX diIeMeHTOB. IloHsTHE O
14.03.2025 | https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aK0H U
bubmunoreka LIOK
52 [lepuoauueckasi cucteMa XUMHYECKUX
14.03.2025 @ https://m.edsoo.ru/00ada52¢c
snemenToB 1. Y. MenaeneeBa
53 Ilepuonasl, TpyIIIbL, TOATPYIIIEL bubmmorexa [TOK
PHOAEL TPY - OATPY 21.03.2025  https://m.edsoo.ru/00adas52c




Ctpoenue aromoB. CocTaB aTOMHBIX

but6mmoreka [IOK

54
saep. M3oTonsl 21.03.2025 | https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
55 aToMOB 31eMeHTOB Ileproandeckoii bubmmorexa LIOK
pHOA 28.03.2025 | https://m.edsoo.ru/00adabbc
cuctemsl J[. 1. Menaeneera
XapakTeprucTuKka XUMHIECKOTO
56 3JIEMEHTA 10 €T0 MOJI0KEHHUIO B bubmuoreka [{OK
ITepuoanueckoii cucreme /1. U. 28.03.2025  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnueckoro 3akoHa
57 JUIsl pa3BUTHS HAayKu U npaktuku. 1. U. Bu6muotexa [JOK
MenpeneeB — y4€HbIU, M1E1ATOT U 11.04.2025 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
DNEKTPOOTPUIIATEILHOCTh ATOMOB
58 XUMHYECKHUX DIIEMEHTOB/ bubmmorexa [OK
. 11.04.2025 @ https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
59 Honnas xuMudeckas CBsI3b bubmmorexa LOK
18.04.2025 | https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XMMUYECKast bubmmoreka [JOK
CBS3b 18.04.2025 @ https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XuMu4ecKas bu6nuoreka [IOK
CBSI3b 25.04.2025  https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 C
TETICHE ORHCICHIA 25.04.2025  https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [{OK
peakiuu 16.05.2025 | https://m.edsoo.ru/00adb076
64 OKHUCINUTENIN U BOCCTAHOBUTEIN bubmmorexa LOK
16.05.2025 | https://m.edsoo.ru/00adb076




Kontponbnas padota Ne4 o teme

but6mmoreka [IOK

. X 1

65 «Crpoenne atoma. Xumueckas 23.05.2025  https://m.edsoo.ru/00adb486
CBS3bY»

66 PesepBHblit ypok. O600111eH1E U | bubmmoreka [JOK
cUCTeMAaTH3aIusg 3HaHui 23.05.2025 | https://m.edsoo.ru/00adb33c
PesepBublit ypok. O60011eHNE 1 Bu6muotexa [JOK

67 . 1
cucTeMaTu3alus 3HaHu’ 30.05.2025  https://m.edsoo.ru/00ad9cb2
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero U3yYeHHs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Ilepnonrueckuii 3aK0H.

| Ilepuoanueckas cucrema | Bu6muotexa [JOK
XUMHYECKUX 3eMeHToB Jl. U. 06.09.2024  https://m.edsoo.ru/00adb59e
Meunpgeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKUX 3JIEMECHTOB 1 bubmorexa HOK

. 06.09.2024 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOJIOB

3 Knaccudukamnus 1 HoMeHKIaTypa | bubmuorexa [JOK
HEOPraHUYECKUX BEILECTB 13.09.2024  https://m.edsoo.ru/00adb7e2

4 Buael XUMHYECKOil CBSI3U U THITBI | bubmunoreka LIOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2024  https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme

5 «[ToBTOpEHUE OlleHre 3HaHUH 1 1

BTOpPEHHUE U YIIIyOJIeHUE 3HAHUI 20.09.2024

OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

6 Knaccugukanus XuMuaeckux | bu6nuorexa LIOK
peaKuuii Mo pa3IMYHbIM IPU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUYECKOM

7 eakuuu. [IoHATHE O TOMOTEHHBIX U 1 Bubnmorexa [IOK
PAKIL. 27.09.2024 | https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[ToHsiTE O XMMUYECKOM

8 aBHOBecHH. DaKTOPBI, BIUAIONINE 1 bubmmorexa LIOK
P . PoL B 27.09.2024 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTh XUMUYECKON PeaKkIuu U




MOJIO)KEHUE XUMHUECKOTO
paBHOBECHs

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmunoreka LIOK

9
peakuuu 04.10.2024  https://m.edsoo.ru/00adcade
Teopust 21EKTPOIIUTUYECKON
10 ncconnanuu. CUIbHBIE U c1adbie Bubmorexa OK
8 HHALUTL 04.10.2024  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HMonurle ypaBHEHHUS PEAKIIUN bubmmorexa LOK
P peartt 11.10.2024  hitps://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHMI B CBETE MPEACTABICHUI bu6nuoreka [JOK
00 3JIEKTPOIUTHUECKON 11.10.2024  https://m.edsoo.ru/00add5d8
JIUCCOLIHAIANA
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IIPENCTABIEHUNA 00 bubnnorexa LIOK
pell . 18.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON JUCCOIHAITIHI
14 ITonsaTue o ruapoause cojieu Bubmorexa OK
AP 18.10.2024 | https://m.edsoo.ru/00add9d4
1 O06o001meHre 1 CHCTEMAaTH3aIHS bubmuorexa [JOK
3HAHUN 25.10.2024  https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Penrenne skcriepuMeHTAILHBIX bubnnorexa LIOK
p 25.10.2024 | https://m.edsoo.ru/00addbfa
3amayy
KonTtponsHas pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOIIUAIIUI bubnnorexa LIOK
P A HHALA. 08.11.2024  https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKIIUU B PACTBOPAX)»
13 OO01mas xapakTepUCTHKA TaJIOTCHOB. bu6nuoreka [IOK
XUMHYECKUE CBOMCTBA HA IIpUMEPE 08.11.2024 = https://m.edsoo.ru/00addfe2




XJiopa

Xnoposonopoa. ConsiHast KUCIIOTa,

19 XUMHUYECKHE CBOKCTBA, MOIyYEHUE bubmorexa [TOK
’ v ’ 15.11.2024  https://m.edsoo.ru/00ade 104
MIpUMEHEHNE
[TpakTuyeckas pabora Ne 2 o Teme
20 «IToyueHune COMIHON KUCIOTHI bubmorexa HOK
7 . . ’ 15.11.2024  https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKIMH, ECIIU OJUH U3 bubmorexa OK
PeAltii, A 22.11.2024  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO6mrast xapaKTepuCTHKa JIEMEHTOB bu6nuoreka [JOK
VIA-rpynnst 22.11.2024  https://m.edsoo.ru/00ade64a
AIOTpOonHBIE MOAU(DUKAIINH CEPHI.
3 Haxoxnenue cepbl 1 €€ coeTUHEHU I Bbubmunoreka LIOK
B IIpUpoJie. XMMHUUYECKHE CBOMCTBA 29.11.2024  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoi0opo/1, CTpOEHUE, bubmmoreka [JOK
(du3nUecKre U XUMUYECKUE CBOKCTBA 29.11.2024 | https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIOTA,
25 ¢buznvecKkre 1 XUMHUYECKHE bubamorexa [OK
. 06.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMUYECKHE peakliny, Jexalirue B
OCHOBE MPOMBILIUIEHHOTO criocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bu6nuorexa LIOK
XUMHYECKOE 3arpsA3HEHUE 06.12.2024  https://m.edsoo.ru/00adec8a
OKpY>KaroIleW Cpelibl COEAUHEHUSIMU
cepbl
27 Brruncienne MaccoBOU TOJH BEIXOJA but6mmorexa [IOK




MPOAYKTa PEaKIuu 13.12.2024  https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprCcTHKA SJIEMEHTOB

73 VA-rpynisl. A30T, bubmmoreka [JOK
pacrnpocTpaHeHue B IPUPOJE, 13.12.2024  https://m.edsoo.ru/00adeea6
¢bu3nyecKkre U XUMHUYECKUE CBOMCTBA
AMMHaK, ero Gpu3nvecKue u

29 XAMUYECKHUE CBOMCTBA, MOJTYyUYCHUE U bubmorera HOK

> HOH 20.12.2024  https://m.edsoo.ru/00adf004
MIpUMEHEHNE
[TpakTuyeckas padora Ne 3 o Teme
30 «[Tonyuenne ammuaka, U3y4eHHUE €T0 bubmorexa OK
) St 20.12.2024  https://m.eds0o0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3ndecKkue u bu6nuoreka [IOK
XUMUYECKHUE CBOMCTBA 27.12.2024  https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B KaUueCTBE MUHEPATbHBIX

32 oOpeHuid. XuMHUUYECKOe bubmorexa [IOK
YAOOP ) . 27.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpY Kalolel cpebl
COCTUHEHUSIMU a30Ta
®ochop. Okecun dpochopa (V) u

33 @ocgo pHaﬂ ann((l;Ta (1)(1)1/11)3H(qell<ne " bubmorexa [IOK

P . 10.01.2025  https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MTOJIyYeHHE
Hcnonb3oBanue GochaToB B

34 KaueCcTBE MUHEPATbHBIX YIOOPECHUH. bubmmoreka [JOK
3arpsi3HEHUE MPUPOJTHON CpeIbl 10.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHEHUE B

35 pu E g gﬂ3;iec;;611XHMquCKHe bubmorexa [OK

PHPOAE, 17.01.2025  https://m.edsoo.ru/00adfd9c

CBOWCTBA




Oxkcupl yriaepoja, ux Gu3ndeckue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKOJOTUYeCKHe MPOOIEMBI, 17.01.2025  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCHIOM yriepona (IV)
37 VYrospHas KUCIOTA U €€ CONu bubmorexa OK
24.01.2025  https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
18 "[TonyueHue yriaekuciioro rasa. bubmmoreka [JOK
KadectBennas peakiust Ha kapOoOHaT- 24.01.2025 @ https://m.edsoo.ru/00ae027e
non"
[TepBoHayanbHbBIE TOHATHS 00
39 OpraHUYEeCKUX BELIECTBAX KaK O bubmorexa HOK
P N 31.01.2025 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoaa
40 Kpemnuii u ero coenuuenus bubmorexa OK
P A 31.01.2025  https://m.edsoo.ru/00ac080a
[TpakTrueckas padota Ne 5. Permenue
A1 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bu6nuoreka [IOK
«BaxkHenme HeMeTauTbl U UX 07.02.2025 | https://m.edsoo.ru/00ae0bf2
COCITUHEHUS
KontponbHas padota Ne3 mo teme
42 «BaxHeimme HemeTauIbl U UX bubmorexa OK
07.02.2025 @ https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO01mas XxapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — METAaJUIOB.
43 Meranueckas CBsi3b U bubmoreka [{OK
MeTaJIn4ecKas KpUucTaaindeckas 14.02.2025  https://m.edsoo.ru/00ae103e

pemérka. @u3nyeckre CBOMCTBa
MCTAJI1JI0B




XUMHUYECKHE CBOMCTBA METAILJIIOB.

44 DIEKTPOXUMHUUECKU P bubmmorexa LOK
P . A 14.02.2025  https://m.edsoo.ru/00ael 156
HaMPsDKEHUH METAIJIOB
OO6mmwme crmocoOb! MOTyIeHUS
meTauioB. CiuiaBel. BeruncieHus mo
45 ABHEHUSIM XUMHUYECKHUX PEAKIINN bubmmorexa LOK
P DCAKIIH, 21.02.2025  https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJAEPIKUT
IpUMECH
46 ITousiTre 0 KOPPO3UU METAIIOB buGnnorexa LIOK
pp 21.02.2025 | https://m.edsoo.ru/00ac1278
bubmunoreka LIOK
47
Ienoumpie MeTaL bl 28.02.2025  https://m.edsoo.ru/00ae14b2
43 Oxkcubl ¥ THAPOKCUIBI HATPUS U bu6nuoreka [IOK
KaJIus 28.02.2025  https://m.edsoo.ru/00ae14b2
49 [leno4Ho3eMenbHbIE METAIIbI — Bu6muotexa [JOK
KabIIUM U MarHui 07.03.2025  https://m.edsoo.ru/00ael5e8
50 Baxuetimnine coequHeHns KaJbIUug Bubmorexa OK
A t 07.03.2025  https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe U CHUCTEMAaTU3ALIHS
3HAHUI 14.03.2025
5 JKécTkocTh BOABI U CIOCOOEI €€ bubmunoreka LIOK
YCTpaHECHUA 14.03.2025 = https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "XKEcTKOCTL BOABI M METOJEI €6 Bubmorexa OK
" A 8 21.03.2025  https://m.edsoo.ru/00aelae8
YCTpaHCHHS
but6mmoreka [IOK
4 An 7|
> FOMHHIH 21.03.2025 @ https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHA U bubmuorexa [JOK




TUIPOKCHUIA 28.03.2025  https://m.edsoo.ru/00aelc64
bubmunoreka LIOK
>6 Keneso 28.03.2025  https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIM JKeye3a bu6nuoreka [JOK
(IT) u xxene3a (III) 11.04.2025  https://m.edsoo.ru/00ae35e¢6
53 O0001IeHrE U CHUCTEMAaTU3ALIH
3HaHUU 11.04.2025
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIIBHBIX 33/1a4 I10 TEME bubmmoreka [JOK
«BaxHeime MeTalIbl U UX 18.04.2025  https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHid, €CJIU OJIUH U3
60 pEeareHTOB J1aH B U30BITKE WIIH Bbubmunoreka LIOK
COCPKUT MpuUMecH. Beruncienus 18.04.2025  https://m.edsoo.ru/00ael1750
MaccOBOM JOJIH BBIX0Ja MPOAYKTA
peakuuu
61 O06001IeH e U cuCTeMaTU3alus
3HAHUI 25.04.2025
KonTtponsHas pabora Ne4 o reme
62 «BaxkHeume MeTasiabl U UX 25.04.2005
COCITUHEHUS
63 BemecTBa u maTepuaisl B bu6nuoreka [IOK
MOBCEIHEBHOW )KU3HU YEJIOBEKA 16.05.2025  https://m.edsoo.ru/00ae3f50
64 XHWMHUYECKOE 3arpsi3HEHUE bubmmoreka [JOK
OKpY>KaroIen cpebl 16.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn bu6nuorexa LIOK
IKOJIOTHYECKUX TIPOOIEM 23.05.2025 | https://m.edsoo.ru/00ae4270




66 PeseprubIil ypok. O60011eHIE 1 | bu6nuoreka [IOK
CHCTeMaTHu3alus 3HaHu! 23.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O60011eHue u | bubmmoreka [JOK
cUucTeMaTH3allus 3HaHUH 30.05.2025  https://m.edsoo.ru/00adb33c
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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