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HOACHUTEJBHASA 3AIINCKA

Pabouast nporpamma no yueOHOMY IpeaMeTy «XHUMHUS» Ha YPOBHE OCHOBHOIO
o011ero o6pa3oBaHus COCTaBlIeHa HA OCHOBE:

. denepanpHOro 3akoHa «O06 oOpaszoBanuu B Poccuiickoit deneparum» oT
29.12.2012 Neo273-®3;

. ®enepanbHoro 3akoHa oT 24 centsopsa 2022 r. Ne 371-d3 «O BHeceHuu
u3MeHeHuii B ®@enepanbHbli  3akoH  «OO0 oOpa3zoBanuu B Poccuiickoi
®enepanun» u ctatbu 1 OepepanbHoro 3akoHa «O0 00s3aTeNbHBIX TPEOOBAHUAX
B Poccutickon ®denepanuny;

. IIpukaza MunucrepcrBa mnpocsewmieHuss Poccuiickonn ®enepaunu 0T
31.05.2021 Ne 287 «OO6 yrBepxkaeHun ¢eaeparbHOro TOCYIapCTBEHHOTO
00pa3oBaTEILHOTO CTaHJapTa OCHOBHOTO o011ero o0pa3zoBaHUs»
(3apeructpuponan 05.07.2021 Ne 64101)

. [Tpukaza MunucrepctBa npocsenieHus Poccuiickoit @eaeparu Ne 568 ot
18.07.2022 «O BHeceHMH UW3MEHEHUH B (elepanbHbIi TOCYAapCTBEHHBIN
oOpa3zoBaTeIbHbIN CTaHJapT OCHOBHOTO o011ero o0OpazoBaHUsD»
(BapeructpupoBan 17.08.2022 Ne 69675);

. IIpukaza MunucrepcrBa mnpocsemenuss Poccuiickonn ®enepaunn  oT
18.05.2023 Ne 370 «OO0 yTBepKIeHUA dbenepanbHoOi oOpa3oBarenbHON

MPOTPaMMbl OCHOBHOT'O OOIIIETO 00pa3oBaHUs» (3apeructpupoBaH

12.07.2023);

. TpeGoBanuii K pe3yjabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEbHOU
porpamMMbl OCHOBHOTO 00111eT0 00pa3zoBanusi, npeactaBieHHbIX B PT'OC O0O0;

. Pa6oueit nmporpammel Bociutanusi MbOY «lllaxtépckuii YBK Ne3y;

. IIpukaza Munnpocsenienuss ot 22.03.2021 Ne 115 «OO6 yTBepxkaeHUH
[lopsinka opraHu3alyyd W OCYLIECTBJIEHHUS O0Opa30BaTEIbHON NEATEIbHOCTH I10
OCHOBHBIM  00IIe00pa30BaTeNbHBIM  MpOTpaMMaM  —  00pa30BaTEIIbHBIM
mporpaMmaM HadajJbHOTO OOIIEero, OCHOBHOTO OOIIET0 U CPEIHEro OOIIEero
o0pazoBaHuUs;

« CII 2.4.3648-20 «CaHuUTapHO-3MUAEMHUOIOTMYECKUE TpeOOBaHUS K

OpraHu3alMsIM BOCIUTAHUS U OOy4YEHHUS, OTAbIXa U O3[I0OPOBJIECHUS JIETEH U

MOJIOJIEKW», YTBEPKJICHHBIX MOCTAHOBJIECHUEM TJIABHOTO CAHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «l'urneHnvyeckue HOPMATUBBI W TPEOOBAHUS K
obOecrieueHut0 0e30macHOCTH U (WiK) Oe3BpPEIHOCTH [JIsi 4yelioBeka (PakTopoB
Cpenbl OOWTaHUsS», YTBEPKICHHBIX TOCTAHOBJIEHHWEM TJIABHOTO CAHUTAPHOTO
Bpaua oT 28.01.2021 Ne 2

*  Tlonoxenus o pabouei mporpaMme y4eOHBIX MPEIMETOB, KypCOB, MOIYJIEH,
KypcoB BHeypouHoH aesTeabHocTd MBOY «lllaxTépckuii Y BK Ne3»



[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
IpeaIMeTa,  YCTaHaBIMBAeT  00s3aTeNbHOE  NPEIMETHOE coJiep KaHue,
IpeaycMaTpuBaeT paclpesesieHue ero IO KiaccaM M CTPYKTYPUPOBAHHUE I10
pazzenaM M TeMaM MPOrpaMMbl TIO XHMHH, ONPENEseT KOJIWYECTBEHHBIE U
Ka4€CTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
NOCJIEIOBATENBHOCTh ~M3YYEHUS XHMHH C YYETOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEM  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH IMpeaMeTa  JyIs
peanu3anuu TpeOOBAHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOU
IporpamMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMUN K
pe3ynbrataMm oOy4eHHUs] XUMUU HAa YPOBHE LEJEH U3YUEHUs MPEAMETA U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATEJILHOM JESITENbHOCTH OO0YyYarolerocss MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHMHH CIY>)KUT OCHOBOM JUisi (OPMHUPOBAHUS MHPOBO33PEHHUS
oOy4Jaromnierocsi, €ro MpeACTaBICHUI O MAaTepUaIbHOM €IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (QopMUpYEMble XUMHUEW MNPEACTABICHUS O B3aUMOIPEBPALLIECHUAX
SHEPruv U 00 HBOJIIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHHUs INI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOI U 3KOJIOTUYECKON O€301aCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUSI U TBOPYECKHX CIIOCOOHOCTEN
OoOy4YaromMxcs, HaBBIKOB HX CaMOCTOSITEIbHOW Y4eOHOW JIESTEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEHOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B MPOGECCUOHATIBLHON ACSITEIbHOCTH;

3HaKOMUT CO CHEeUU(PUKON HAYYHOTO MBINUICHUS], 3aKJIaIbIBa€T OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €UHCTBO MPUPO/IbI U YEIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronIuxcs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAaHUAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOTMYECKOE
oOpa3oBaHHe 00Y4AIOIIUXCS.

JlanHble HampaBlieHHS B OOYyYEHMHM XMMHUHU OOECHEUMBAIOTCA CIEHM(PUKON
collepKaHUsi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeNeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
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HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpPMUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uzydeHuro. ColepiaHUE CKIIAIbIBA€TCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUH O XUMUYECKOU
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIHUITY
MOCJIETIOBATELHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKHUX MPEACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBIMIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH IMPAKTUYECKOIO MPUMEHEHUSA U TOIYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM TMO3HAaHUsI B Hayke. M3ydeHWe XUMHU MOPOUCXOIUT C IPUBICUCHUEM
3HAaHWN W3 paHee HW3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX aroluid Mupy,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIICHUM K HAyYHbIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMHUUYECKUX peakiuii, B (OPMUPOBAHUM U PA3BUTHU MO3HABATEIBHBIX YMEHUU U
UX TIPUMEHEHWHW B YYEOHO-TIO3HABATENIbHOW ¥ y4eOHO-UCCIIEeN0BATEIHCKON
JeATeTLHOCTH, OCBOCHHMM TPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMU B
MTOBCETHEBHOM KU3HH.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHUE MEIH, KaK:



— (GOpMHUPOBAHHE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY IPHUHSITHUIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOe IMpUOOIIEHUE
oOyJarolmuxcs K CaMOCTOSITENbHON IO3HABATEJIBbHON JESITENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUaOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaloIller0o MHUpa, UCIOJIb3YyS 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHUH
XUMHH, TPUMEHATh HUX IMpPU PEIICEHUH NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsi T'yMaHUCTHUYECKUX OTHOILIEHUI,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIIsl W HAMPABICHHOCTH JATHHEUIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpPOBHE
OCHOBHOTI0 00111eTr0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWUS B XMMHUH. UUCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUUYECKUX peaklui (COSTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHHs CMeceil: C MOMOIbI0 MarHuTa, (pUIbTPOBaHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BEILECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl
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MOJIYYCHHUST KUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

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

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBouMcTBa BOAbl. Boma kak pactBopurens. PacTBOpBIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHHne NpUPOJHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBa OKCHUJIOB. [TosrydueHre OKCHI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMpPEEICHUE COACPKaHUs KUCIOpoAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACMO3HABAHME W M3YUCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),
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UCCJIEIOBAHUE O0pa3sLOB HEOPraHWYECKUX BEIIECTB Ppa3IMYHBIX KIJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METAJIa JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

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

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

[Tepunonnueckuit 3akoH. [lepuoanueckass cuicteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CtpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl OKMCIEHUs K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COCUHEHHUS).

Mescnpeomemmnuie ceasu



Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 KJlacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB TMEPBBIX TPEX MEPUOMAOB, Kajaus, KaJIblUsi H HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMA4eCcKuX peakivii Mo pa3IundHbIM MpU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJIOKEHUE XHUMHYECKOIO

paBHOBECHSI.
OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBieHue  ypaBHEHHIl
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OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTANIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMPOLECCAa NUCCOUUAIMU KHCJIOT, IIEJI0YE U COoJeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka TranoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJIy4YeHHE, MpUMEHeHHe. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE cBOMCTBA. OKCHABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs PEaKLIUs Ha
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cyiabdaTr-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
busznyecKkre u XMMHUYECKHE CBOMCTBA, OMyueHUe U nmpuMeHenne. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKM, PACIPOCTpaHEHWE B MNpPUPOJE, (U3MUECKHME U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KMUpaX, OelKax, yrieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHME CBONCTBA, IMOJIYy4YEHUE U
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,
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CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (PU3NUYECKHe M XUMHYECKHE CBOWCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHAIOB), HAOIIOACHHUE TIpoliecca OOYINIMBAaHUs caxapa Mo ACWCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NPHU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKUMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE HSKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHus: atomMoB. CTpOoeHHE MeETaUIoB. MeTtajndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl mosydeHus MeTtaisioB. [loHsTHE O KOpPpO3UMM METaNIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
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TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAVIOB MU  MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHUE B mpuponec. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJIbTATOB KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu
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Peannsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4YEpEe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kilaccupukalusa, NepUOAUIYHOCTb, HAOIIOCHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, MAapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalT  TOTOBHOCTh  OOYyYaroIHUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUI0, NOHUMAaHHS 3HAYEHUS XUMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPasKAaHCKOr0 BOCIIUTAHMUS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW NEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEJAEHWE M IIOCTYNKM CBOMX TOBAapHILIEN C MO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM W COCTaBISIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIy4YEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CpEeACTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MaCHOCTH TIpu  OOpallleHUu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHMN MO XWMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOJPECCHOHATLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIydaeMble MPU M3YYCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
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HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE OOeCHeunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJIsl KJacCU(PUKAIIUU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUS (NMPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON Peakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3YUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETCHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3aIlMd U IPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATHh MPOTHBOPECYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, MPUOOPETEHUE ONBbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHHE OKPYKAIOIIEH NpUpPOJAHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOrO COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, ONPENCIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
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JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITUSX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBbHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIA CIIOMl aroma, aToMHas OpOUTalb, pPaaNyC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKUCAHUM BEUIECTB U UX MPEBPAILICHUI;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIEHUS  DJJEMEHTOB B OWMHApHBIX  COEAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUMYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX DJJIEMEHTOB: pa3juyaTh TMOHATHS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHneneeBay ¢ UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE PeaKkiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIMil, EeCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUMSAMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XUMHYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPaCKpbIBaTh CMBICI OCHOBHBIX XWUMHMUYECKMX TNOHATHUH: XWMHWYECKHAU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pacTBOp,  BJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCJIEHHE U  BOCCTAaHOBJICHHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

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

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymnma)» M «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij  sjpa, OOIIee 4YUCIO JJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXKAAas OMNHCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
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oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEIIECTB (AMMHUaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa LIOK
' TPYTEL 6P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 noimorexa L

I(peMHI/Iﬁ 1 UX COCIUMHCHU A

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

25


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

Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBA METAIIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 Bubmiorexa OK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [IOK
p P https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
ara
KounyecTBO 4acoB A JAeKTpoHNbIe
Ne U3y UeHUs uudposeie
Tema ypoka
n/n B Kourpoabnbie IIpaktuyeck Ilman = ®akr o0pa3oBaTe/ibHbIE
cero
padoThI ue padoThbl pecypcbl
Tema 1. XuMusi — BakHasi 00J1acThb
€CTeCTBO3HAHMS U MPAKTHYECKOi
esITeJIbHOCTH YesIoBeKa (549) 1 01.09 bubmorexa [JOK
A ' https://m.edsoo.ru/ff0d210c
[Ipeamer xumun. Pons xumuu B
JKU3HM YeloBeKka. Tena u BemecTBa
IlonsaTtue o MeTo1aX MO3HAHHUS B 1 04.09 bu6mmoreka [IOK
XHMHH ' https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
paboThl B 1a00OpaTOpUU U IPUEMBI 1 1 06.09 bubnunorexa [JOK
o0Oparenus ¢ 1a00paTOpHBIM ' https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
Yucteie BemecTBa U cMecH. CIiocoObl 1 11.09 bu6mmoreka [JOK
paszenenus cMecen ' https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2
«1£)a3 eJeHue cﬁeceﬁ (Ha mpumepe 1 1 13.09 bubmorexa [JOK
g . PHMEp ' https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
Tema 2. BemecTBa M XUMHYECKHE
eaknuu (154) 1 18.09 bubnnoreka [JOK
peax ' https://m.edsoo.ru/ffod2a6c¢
ATOMBI U MOJIEKYJIBI
XuMHUYeCKHe 3JIEMEHTBI. 3HAKU 1 20.09 bubmuorexa [JOK

(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8
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bubmuorexa [JOK

8 [IpocThie U COKHBIE BEIIECTBA 25.09
P B https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 27.09
YIP 4 https://m.edsoo.ru/ff0d2d50
3aK0H IOCTOSIHCTBA COCTaBa
BEIIIECTB. XUMHUYECKas hopmyIia. bubnnoreka [HOK
10 04.10
BajieHTHOCTh aTOMOB XUMHUYECKHX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
1 OTtHocuTenbHAs aTOMHAs Macca. 09.10 bubnnorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO 11.10 bu6mmoreka [IOK
3JEMEHTA B COETUHEHUU ' https://m.edsoo.ru/ff0d350c
KonunuectBo BemectBa. Moib. bubmuorexa [JOK
13 16.10
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 ®du3nvecKue U XUMUYECKHUE SIBICHUS. 18.10 bu6mmoreka [IOK
XuMHUUeCcKask peaKLus ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBUs MPOTEKAHUS 23.10 bubnuoreka [IOK
XMMHYECKUX PEaKIUii ’ https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. 25 10 bubnunorexa [JOK
XuMHUYeCKHe ypaBHEHHSI ' https://m.edsoo.ru/ff0d3b88
BreruncieHust KoaudecTBa, MacChl
17 BEIIECTBA 10 YPAaBHEHUSIM 08.11 bubmmorexa [JOK
P . ' https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccudukanmst xumMmuaeckux
18 eaKIui (COCTMHCHHUS, PA3IIOKCHHS 13.11 Brbmrotexa IOK
P P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMEHa)
19 M. B. JIoMOHOCOB — yu&HBIii- 1511 bub6nuorexa [IOK

sHukiIoneaucT. O0o0IEeHne n

https://m.edsoo.ru/ff0d40c4
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CUCTeEMaTHU3alus 3HaAaHUU

Kontpoinbnas padora Nel o teme

bu6mmoreka [IOK

20 20.11
«BellecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Tema 3. Bo3ayx. Kucaopona.
IlonsiTue 06 okcuaax. (64)
21 Bos — cMech ra3oB. CocTaB 22.11 Bubmaorexa ITOK
X ) ' https://m.edsoo.ru/ff0d448e
BO31yxa. Kucimopoa — aeMeHT u
npoctoe BemiecTBo. O30H
dusnyeckne 1 XUMHYECKHE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS 27.11 bubmorexa HOK
poaa (peart ’ ' https://m.edso00.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoO0BbI MOTy4eHHS KHCIIOPO/Ia B
23 71a00paTOPHH U MPOMBIILIEHHOCTH 29.11 bubnmorexa LHOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TemoBoit 3 pexT xumuueckon
24 peakuuu, MoHsATUE O 04.12 bubnnoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUU, IK30- ' https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIUIX
TomauBo (HedThb, yroiab U METaH).
25 3ar 5[3H€I§I/I€ql;03 yra CIIOCOOBI iro 06.12 bubmorexa [IOK
P yxa, ’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITonyyenue u cobnpanue 11.12 Eubmiorexa IIOK
i P . ' https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, 3ydeHUE €T0 CBOHCTR
Tema 4. Bopopoa.Ilousitue o
97 KHUCJI0TAaX U coJisX. (84) 13.12 bu6mmorexa [IOK

BOI[OpOI[ — DJICMCHT U IIPOCTOC
BelecTBo. HaxoxaeHue B npuponae

https://m.edsoo.ru/ff0d4dd0
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08 duznyecKknue 1 XMMUYECKHEe CBOMCTBA 18.12 bubmuoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 ITo € 0 KHCJIOTax | CO 20.12
FITHE O KHEIOTAX 1 SO https://m.eds00.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B 25 12 bubnnoreka [HOK
1abopaTopun ' https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme
31 «[Tonyuenue u cobupanue BogopoIa 27.12 Bubmzorexa LIOK
i . p poaa, ' https://m.edsoo.ru/ff0d4f42
U3YYCHHUE €TO CBOWCTBY
MounsipHbliii 00bEM ra3oB. 3aKOH bubnuorexa [JOK
32 10.01
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KoJIHM4YecTBa
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM 15.01 bubmorexa HOK
Y ' https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA HIIK 00BEMY
Brruucnenust 00b€MOB ra3oB 1Mo
34 aBHEHHIO PEaKIMU Ha OCHOBE 17.01 Bubmorexa ITOK
P b . ' https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIICHUH T'a30B
Tema S. Bona. PacrBopsl. Ilonsitue
35 00 ocHOBaHMAX. (54) 29,01 bubnmnorexa [JOK
®du3N4ecKue U XUMUYECKUE CBOMCTBA ' https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocraB ocHoBanwuii. [TonsTe 06 24,01 bubnmoreka [JOK
WHIMKaTOpaXx ' https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.
37 HackiieHHbIE ¥ HEHACHIIIICHHBIE 29,01 bu6mmorexa [IOK
pacTBOpbl. MaccoBast 0JIsl BeLecTBa ' https://m.edsoo.ru/ff0d5b40
B pacTBOpe
38 [TpakTraeckast padota Ne 5 1o Teme 31.01 bubmmoreka [JOK
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«IIpuroroBieHue pacTBOpPOB ¢
onpeaeseHHON MacCOBOM J10J1eH
PacTBOPEHHOTO BEIIIECTBAY

https://m.edsoo.ru/ff0d5eba

KonTtponsnast padora Ne2 o reme

bu6mmoreka [IOK

39 «Kucnopoa. Bogopoxn. Boga» 05.02 https://m.edsoo.ru/ff0d6342
Tema 6. OCHOBHBIE KJIACCHI
40 HEOPraHu4veckux coeauHeHui.(114) 07.02 bubmuorexa [JOK
Oxcuppl: cocTaB, KiIaccupuKarms, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TomyueHnue U XUMHUYECKUE CBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 12.02 bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, 14.09 bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XxuMuyeckue cBOWCTBa 19.02 bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccupukanus, 21.07 bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XMMU4YECKHE CBOMCTBA 26.02 bubnnorexka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) Hzi)nyq)eHI/Iﬂ, XI/IMI/I‘—IZEKI/IG 28.02 bubmorexa HOK
. https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Perenue
47 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 04.03 bubnmnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edso0o.ru/00ad9b7c
COECTUHEHUI
48 I'eneTnyeckas cBsSI3b MEXKIY 06.03 bu6mmoreka [JOK
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KJIaCCaMU HEOPTaHUYECKUX
COCIUHEHUN

https://m.edsoo.ru/00ad9a50

O00011eHUE U CUCTEMATU3ALMS

bu6mmoreka [IOK

49 3HaHUI 11.03 https://m.edso00.ru/00ad9ch2
Kontpoisbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HECOPTaHUYECKUX 13.03 bubmorexa [JOK
. https://m.edsoo.ru/00ad9ela
COeIMHCHUI
Tema 7. [leppoauveckuii 3aK0H 1
ITepuoanveckasi cucrema
XHMHYECKHX IJIEMEHTOB
51 JA.A.MenneneeBa. CTpoeHue aToma. 18.03 bubmuorexa [JOK
(7 9) https.//m.edsoo.ru/00ad9ffa
[TepBbIe TOMBITKA KIIACCH(PUKAITUU
XHMHYECKHUX dJIeMeHTOB. [loHsATHE O
TPYIIax CXOTHBIX AJIEMEHTOB
Ileproanueckuii 3aKOH U
59 [lepnonnueckas cucrema 20.03 bu6mmoreka [JOK
XUMH4YECKHX 3aeMeHToB /l. 1. https://m.edsoo.ru/00ada52c
Meneneesa
bu6mmoreka [JOK
53 TleproaEL, rpymItet, MOATpYTITE! 01.04 https://m.edso0.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX 03.04 bubnunorexa [JOK
sanep. N3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YEK
55 aToMOB 3J1eMeHTOB [leproanueckoit 08.04 bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
cucreMmsl J. 1. MeHnaeneeBa
56 XapakTepucTuKa XUMHYECKOTO 10.04 bubnnorexa [JOK

3JIEMCHTA I10 €I'0 IIOJIOXKCHHIO B

https://m.edsoo.ru/00ada824
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[Tepnonnueckoii cucreme /1. U.
Meupeneena

3nauenue [lepuonnyeckoro 3aKkoHa
JUISl pa3BUTHS HAYKH U NIPAKTUKU. [I.

bu6mmoreka [IOK

57 15.04
N. MenpneneeB — y4€HbIH, IEAAror U https://m.edsoo.ru/00ada96e
rpaKTaHUH
Tema 8. XuMuueckasn
CBSA3b.OKHUCJINTENbHO-
58 BOCCTAHOBHTEJIbHbIE peaKkmuu. (84) 17.04 bubmorexa [JOK
pealiit. ' https://m.edsoo.ru/00adaab8
DIEeKTPOOTPULIATETLHOCTh aTOMOB
XUMHUYECKHX AJICMCHTOB
bubmuorexa [JOK
59 141 22.04
OHHA XHMHIHCCKA CBAD https://m.edsoo.ru/00adac34
60 KoBaneHntnas nonsipHas XuMH4eCKas 24.04 bubnnoreka [JOK
CBSI3b ' https://m.edsoo.ru/00adaab8
KoBasneHnTHas HenossspHas bubnuoreka [IOK
61 08.05
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C 13.05
TCHCHD ORHCICHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 15.05 bu6mmoreka [IOK
peaximu ' https://m.eds00.ru/00adb076
bu6mmorexa [IOK
64 (0] 20.05
KHCTIHTEII H BOCCTAHOBHTEIH https://m.edsoo.ru/00adb076
KonTponbnas padota Ne4 o teme
65 «Ctpoenue atoma. XUMHYECKast 22.05 bubmorexa HOK
p ' ' https://m.edso0.ru/00adb486
CBSI3b)»
66 Peseprubriit ypok. O6001eHNE U 27,05 bubnmoreka [JOK

cUcTeMaTHu3anus 3HaHUHU

https://m.edsoo.ru/00adb33c
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67 PesepBHeiit ypok. O600ICHHE U 1 29.05 bubnmoreka [JOK
CUCTEMAaTH3aIMA 3HaHUI ' https://m.edsoo.ru/00ad9cb?2
68 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4 4 22,05
ITPOI'PAMME
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9 KJIACC

KoanuecTBo 4acoB Jara nzydyenus DJIeKTPOHHBIE
Ne dakr udpoBbIie
Tema ypoka Konrpoas  IIpakruu ILinan uudp
n/n Bcero HbIe ecKue o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypcnl
Tymal. IloBTOopenue u
yriyo0JeHue 3HAHU OCHOBHBIX
a3JeJIoB kypca 8 kiaacca (5 9).
1 IT)Ie 1O quglfnﬁ 3aK0H & 1 04.09 Bubmiorexa HOK
PHOA : R https://m.edsoo.ru/00adb59e
[Tepuonuueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH
2 CBOMCTB XUMHUYECKHUX DIIEMEHTOB 1 06.09 buGnuorexa [IOK
.. ' https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Krnaccudukanusa u HoMeHKIaTypa 1 11.09 bubmmnoreka HOK
HEOPraHMYECKUX BEIIECTB ' https://m.eds00.ru/00adb7e2
4 Buabl XUMHYECKOI CBSI3U U THUIIBI 1 13.09 bu6nmorexa LIOK
KPUCTAIUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme
«IToBTOpEHUE U yriryoienue
5 op YLy 1 1 18.09
3HaHUI OCHOBHBIX Pa3/IesioB Kypca
8 K1acca»
Tema 2. OcHOBHBIE
3aKOHOMEPHOCTH XHMHYECKHUX b K
5 p 1 20.09 noaroreka 1O

peakumii. (44)
Krnaccudukanus XuMruueckux

https://m.edsoo.ru/00adbcb0
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peaKuuii Mo pa3IMYHbIM PU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUYECKOM

bu6nuoreka [IOK

7 peakuuu. [IoHsITHE O TOMOTE€HHBIX U 25.09 https://m.edsoo.ru/00adbeda
TETEPOreHHBIX PEaKIMIX
[lonsTHe 0 XUMHYECKOM
paBHOBecuu. DakTOphI, BIUSAIONINE
8 Ha CKOPOCTh XMMHUYECKOMN peaKinu 27.09 bubmmorexa [IOK
https://m.edsoo.ru/00adc28c
1 TTOJI0KEHUE XUMHIECKOTO
paBHOBECHs
9 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC 04.10 bubnunoreka LIOK
peakuuun https://m.edsoo.ru/00adcade
Tema 3. DekTpoanTHYECKASA
JQUCCOHAIINA. XHMHYEeCKHe
10 peakuuu B pacTBopax. (84) 09.10 bubmmoreka [JOK
Teopus dIEKTPOIUTHIECKOU https://m.edsoo.ru/00adcd68
muccoranuu. CUabHbIC B clla0ble
3IEKTPOJIUTHI
. bubnuoreka [{OK
11 HorHbre ypaBHEHHS peariuiit 1110 https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHMI B CBETE MPEICTABICHUM 16.10 bubnmnorexa [JOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
JIACCONAITAN
XUMUYECKHE CBOMCTBA COJIEH B
13 CBETe MpecTaBIeHU 00 18.10 bubmorexa LIOK
N https://m.edsoo.ru/00add8hb2
AIEKTPOJIUTUYECKON JUCCOLIMAIIIT
14 [lonsiTHe 0 TuIpoIU3e coneit 23.10 bubmorexa LIOK

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

37



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

O0001IeHYE ¥ CUCTEMATU3 AU

bubnunorexa LIOK

15 25.10
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.

16 «PelieHre 3KCepuMEHTAIBHBIX 08.11 bubmorexa HOK

P ' https://m.edsoo.ru/00addbfa
3a71a9»
KontponbHas padota No2 o teme

17 «INEKTPOIUTUYECKAS 13.11 bubnmnoreka HOK
JUcconranys. XMuMUYEeCKUE ' https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPAX»

Tema 4. O0mas xapakTepuCcTHKA
XHMUYecKHX 1eMeHToB VIIA-

18 rpynmnsl. I'anorenst.(44) 1511 bubnuoreka [{OK
OO01mas XxapakTepuCTHKA TaJIOTCHOB. ' https://m.edsoo.ru/00addfe2
XUMHUYECKUE CBOKMCTBA HA IPUMEPE
XJiopa
XnopoBoaopon. ConsiHast KUCIIOTA,

19 XI/IME‘IGCKI/IS CBOMCTBA, MOJTy4YECHHE 20.11 bubnnorexa [JOK

> TTOTYH ’ ' https://m.eds00.ru/00ade104
MIPUMCHCHUE
[IpakTuueckas padbora Ne 2 mo Teme
20 «[TonyueHne COITHON KUCIOTHI 22.11 bubnmorera HOK
YHOHHS G015 ’ ' https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Beruncnenus mo ypaBHEHUAM
21 XUMHYECKHUX PEAKIUH, €CIIU OIUH 27.11 BrbmroTexa [IOK
p ’ ' https://m.edso0.ru/00ade488
W3 PEareHTOoB JIaH B U30BITKE
Tema 5. O0mas xapakTepucTuKa
99 3jieMeHTOB VIA-rpynnel. Cepa u 29.11 bubnuotexa [JOK

ee coefuHeHus. (64)
OO01mas xapakTepucTUKa SJIEMEHTOB

https://m.edsoo.ru/00ade64a
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VIA-rpynibl

AnnoTponHbie MOIU(MUKALIUY CEPHI.

Haxoxnenue cepbl u eé

bub6numoreka [IOK

23 COEAMHEHHH B IIPUPOJIE. 04.12 https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopo/I, CTPOCHHE,

24 (bl/IIS)I/IqefKECII[/I XI/II;/II/I‘ICCKI/IC 06.12 bubmmorexa [IOK

. https://m.edsoo.ru/00ade802

CBOICTBA
Oxkcunbl cepbl. CepHasi KMCIIOTA,

25 (I)I/IBI/IIIIIGCKI/II; u XHl\queCKI/Ie 11.12 bubmorexa [IOK

. https://m.edsoo.ru/00adea28

CBOICTBa, MPUMEHEHUE
XHAMHMYECKHUE PEAKIMH, JIEKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 MOJIyYEHUSI CEPHOI KUCIIOTHI. 13.12 Bbu6mmoteka [JOK
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI

97 Beruucnenue maccoBoit 1oim 18.19 bu6mmoteka IIOK
BBIXOZIa IIPOJIYKTa peakluu https://m.edsoo.ru/00adec8a
Tema 6. O0masi xapakTepucTUKA
3J71eMeHTOB VA-rpynnbl.A30T,
docdhop u ux coennuenus. (7 4).
OO6m1ast XxapakTeprCTHKa SJIEMEHTOB bubnmnoreka [JOK

28 20.12
VA-rpynmnsl. A30T, https://m.edsoo.ru/00adeeab
pacmpocTpaHeHue B IPUPOJIE,
(bu3nUecKre 1 XUMHUYECKHEe
CBONCTBA

29 AmMMuak, ero pu3nuecKue u 25.12 bu6nunorexa LIOK
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XHUMHUYCCKUC CBOﬁCTBa, MOJIYUYCHHUC
" IPpUMCHCHUEC

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

[Tpaktuyeckas padora Ne 3 o Teme

bu6nmoreka [IOK
30 «Ilonyuyenne aMMHaKka, U3yueHUe 27.12
- i https://m.eds00.ru/00adf180
€ro CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u 10.01 bubnmnoreka HOK
XHMHYECKHUE CBOMCTBA . https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaU€CTBE MUHEPATbHBIX

32 oOpeHui. XMMHUYECKOe 15.01 bubmorexa HOK
yAoop ' . ' https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH Cpeibl
COCIMHEHUSIMH a30Ta
dochop. Oxeng pochopa (V) u

33 (1)00(;[1))0 pHa}I KI/ICJ'I((i))Ta (b(blzrl)an(qeilcne u 17.01 bubmorexa OK

P . ' https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonbs3oBanue pocdaTos B

34 Ka4eCTBE MUHEPAIBHBIX 9901 bubmmnoreka HOK
yI0OpeHuii. 3arps3HEHne ' https://m.edso0.ru/00adfc20
IPUPOJHOM cpenbl hocaTamu
Tema 7. O0mas xapakTepucTuKa
XUMHUYECKHX 2j1eMeHTOB |V A-
rpynnel. Yrjepoa 1 KpeMHHI U

35 n[));ycoe HHeHI/I;) (84) ’ 24.01 bubmorexa HOK

A ) ' https://m.edsoo.ru/00adfd9c
Yrnepon, pacnpocTpaHeHue B
npupojae, Gu3nuecKue u
XUMHYECKHE CBOICTBA
Oxkcupl yriaeposa, ux puznyeckue
36 IBI yriaepona, ux ¢ 2901 Bubmmoreka IJOK

1 XMMHYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue npoodIeMsl,

CBs3aHHBIC C OKCUAOM YTJji€poaa
(Iv)

, bubnuorexa [JOK
37 VYronpHas KUCI0Ta U €€ CON 31.01 httos://m.eds00.ru/00ae006C
[IpakTuyeckas padora Ne 4 o Teme
38 "IlosrydeHue yrieKucioro rasa. 05.02 Bu6mumotexa [JOK
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 07.02 Bubmzorexa IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
. bubnuorexa [{OK
40 Kpemnuuii u ero coenqunenus 12.02 httos://m.edso0.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenne skcnepuMeHTAIBHBIX 14.09 bubmmnoreka HOK
3aj1a4 1o teme «Bakueime https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl U UX COCTUHEHUS
KonTponbnas padora Ne3 no teme
42 «Baxaenne HeMeTauIbl U UX 19.02 bubmorexa LHOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHUS»
Tema 8. O01me cBoiicTBa
MeTaJJIOB. (44).
OO6m1ast XxapakTepucTruKa
43 XAMHUYECKUX IJIEMEHTOB — 21.02 bubmorexa LIOK

MeTaJUIOB. MeTaimnueckas CBsi3b U
MeTaJUTNYeCKas KpucTaaandeckas
pemérka. PU3nYECKUE CBOMCTBA

https://m.edsoo.ru/00ael103e
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METaJlJIOB

XHUMHUYECKHE CBOMCTBA METAJLIIOB.

bu6nuoreka [IOK
44 OneKkTpo €CKUH 26.02
JIeKTP Xmimq I A https://m.edsoo.ru/00ael1156
HaMpPsDKCHUN METAIIIOB
OO6mmwme crmocoOb! MOTyYeHUS
MetanioB. CrraBel. Berauciienus
45 10 YPaBHEHUSIM XUMHYECKUX 28.02 bubmaorexa LIOK
P . ’ https://m.eds00.ru/00ae1156
peaKIui, eciiu OJJUH U3 PEarcHTOB
COJICPKUT TIPUMECH
bubmuoreka [{OK
46 ITo € 0 KOppo3 eTajIo 04.03
HATHE O KOPPOSHH METAILIOR https://m.edsoo.ru/00ae1278
Tema 9. Ba:xxkneimme MeTaJLIbI U Bu6 110K
HOIHOTEKA
47 .(16 06.03
ux coexunenus. (16 1) https://m.edsoo.ru/00ael4b?2
IIenouHble METAIIIBI
48 Okcuabl ¥ THAPOKCUBI HATPUS U 11.03 bubmuoreka [IOK
Kanus ' https://m.edsoo.ru/00ae14b2
49 [IlenoyHoO3eMeENbHBIE METAILTBI — 13.03 bubmuoreka [IOK
KaJIbIIMA U Maruui ’ https://m.edsoo.ru/00ael5e8
bubnmorexa LIOK
50 Baxxueitnne coeqMHEHNUS KaJIbIAA 18.03
A H https://m.edsoo.ru/00ae15e8
O000611IeHNE U CUCTEMATH3a
51 Hul HHUE U CUCTEMATU3aLUs 20.03
3HAHUNI
59 JKEcTkocTh BOABI M CIOCOOKI €€ 01.04 bu6nunorexa LIOK
yCTpaHEeHHs ' https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTL BOMBI M METOJBI €€ 03.04 bubmorexa LIOK
| A A ' https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 AmtoMuHUI 08.04 bubnuotexa [JOK
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55 AMpoTepHbIE CBOIICTBA OKCHJIA U 10.04 Bu6muoteka [JOK
TUIPOKCHUIA https://m.edso0.ru/00aelc64
56 XKeneszo 15.04 buGnuorexa [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJTH 17.04 bubmmoreka [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O606HvleHI/Ie A CUCTEMATU3ALU 2204
3HAHUU
[TpakTrueckas padora Ne 7.
59 Perenue skcnepuMeHTaIbHBIX 24.04 bubmmoreka [JOK
3a1ad4 1o reme «Baxneiine https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHii, €CIIU OJUH
60 U3 PEareHToB JIaH B 30BITKE WIN 08.05 bubmmnoreka HOK
COAEPKUT IpUMeCH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0OJIa MPOAYKTA
peaknuu
61 O606HvleHI/Ie U CHUCTEMAaTH3alUs 13.05
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHene MeTauIbl U UX 15.05
COCTUHEHUS
Tema 10. BemecTBa U MmaTepuaJibl
63 B JKH3HH YeJIoBeKa. (3 4). 20.05 bubmmoreka [JOK

BemectBa u marepuasl B
MMOBCEIHEBHOM KM3HH YeJIOBEeKa

https://m.edsoo0.ru/00ae3f50

43



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arps3HEHUE 1 9,05 bubmmoreka [JOK
OKpY>Karolleu cpeibl https://m.edso0.ru/00ae4270
65 Ponb xumum B perieHun 1 bubnuoreka [JOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
PesepBHblil ypok. O60011eH1E 1 bubmmoreka [JOK
66 . 1
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o011eHue 1 1 Bbu6muotexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6001eHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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