MYHUIIMITAJIBHOE BIOJUKETHOE OBIIIEOBPA30OBATEJIBHOE YUYPEK/IEHUE
«YPCAJIMHCKASA OCHOBASA OBIIEOBPA3OBATEJIBHAS IIIKOJIA»

«PaccMoTpeHo» «CoracopaHo» «Y TBEPKAAI0»
Pykopogurens MO: Jamecturesib gupektopa no YBP - [lupekrop (IKO/TBI

_/.O.H. Cepreepa/ /2P, Pauzosa/ 4’ (. /P.A, Dappees/
[fpotokosn Ne 1 IpuKas Ne 180
ot «29» aprycra 2023r. «29» aprycra 2023r. ot «31» aerycra 2023r.

Pabouas nporpamma yueOHOro npeamera
«XuMHUD»
JuTst o0y4aromumxcs 7-9 kimacca
MBOY «¥Ypcanunckas OOUI» r.AnsMeTbeBCcKa
@apxyranHoBa PuvMa PsxanoBHa, 1 kBanu@puKamoHHas KaTeropus
ba30BbIii ypOoBEHB

[Tpunsito Ha 3acejaHuu
Nearornyeckoro COBeTa
[Iporokoin Ne 1

ot «31» aBrycra 2023r.

[lokyMeHT coafiaH B aNekTpoHHOI hopme. Ne 34 ot 16.11.2023. Nen@BRB+B(Rsbasae MBIl TOT B ANNEKTPOHHbIA
CtpaHuua 1 us 45. CtpaHuua cosaana: 16.11.2023 10:18 =¥ TATAPCTAH



HHOACHUTEJIBHASA 3AIIMCKA

[IporpamMa TO XMMHUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHOMN MPOrpaMMbl OCHOBHOT'O O0IIETr0 00pa3oBaHMsl, MPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (eaepaiabHO pabodeld MPOrpaMMBI
BOCIIUTAHUS U C YUYETOM KOHIIENIMU MPENOIaBaHusl Y4eOHOTO MpeiMeTa « XUMUS»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O ILENIX, OOIIel cTpareruu
oOydeHHsi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIMXCA CPEACTBAMU Y4E€OHOTO
npeaMera, yCTaHABJIMBAECT 00s13aTEIBPHOE MPEIMETHOE coAepKaHue,
MpeaycMaTPUBACT paclpe/eieHue €ro Mo KiaccaM U CTPYKTYpUpPOBaHHUE IO
paziernaM M TE€MaM MPOrpamMMbl MO XUMHUH, OMNPEAENSAET KOJIUYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJEAOBATEILHOCTh  M3YUYCHHMS XUMUU C€ YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM  Y4eOHOTO  TIpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommuxcs, OIpeAeiasieT BO3MOXHOCTH MpeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs, a TakKe TpeOOBaHHM K
pe3yibTataMm 00yueHHs] XUMUU Ha YPOBHE 11€JIEW U3yUYeHUsI IpeaMEeTa U OCHOBHBIX
BHUJIOB Y4E€OHO-TIO3HABATEIILHON JEATEIIbHOCTH OO0Yy4Yaronierocsi Mo OCBOEHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XHUMHH CIIY>)KHT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydaromierocsi, ero MnpejCcTaBiIeHUl O MaTepUaIbHOM E€IUHCTBE MHpPA, BAKHYIO
posib urpatoT (GOopMUPYEMbIE XUMHUEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIICHUS TJI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYSCKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHHUSI.

N3yuyenne xummu:

CIIOCOOCTBYET — pealiu3allid  BO3MOXKHOCTEW  JJI1  CaMOpa3BUTUA U
dbopMupoOBaHUS KYJIbTYphI TUYHOCTH, €€ 0011Iel 1 (QYHKIIMOHALHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEH
0o0ydYarommxcsi, HaBBIKOB HMX CaMOCTOATEJIBHOM y4eOHOM  JesATEeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEJ0BATEIbCKUX YMEHHUM, HEOOXOJIUMBIX KaK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHAILHOM JICSITEIBHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IVIsIIa Ha €MHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYarOIINXCS;
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crocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHSI K €CTeCTBEHHO-
Hay4HbIM 3HAHUAM, K IIPUPOJAE, K YEITOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHYECKOE
00pa3oBaHUE O0yJArOIITHUXCSI.

JlanHble HampaBlieHUS B OOYYEHMH XMMHUHM OOECIEUMBAIOTCA CIEHU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  MEJarorudecKd
aJanTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEIeNEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1Ier0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIUMHCS CUCTEMbI IMEPBOHAYAIBHBIX IMOHSITHUH XUMHH, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TOHSTUH
OpraHUYECKON XUMUH.

CtpykTypa cojepkaHusl MPOrpaMMbl MO XUMHH CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa kK e€ uzydeHuto. CoJepkaHHe CKIAAbIBAETCS U3 CHUCTEMbI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MTOHATUM O XUMHUUECKOMN
peakiuu. OO0e OSTU CHUCTEMBbl CTPYKTYPHO OpPraHHU30BaHbl [0 MPUHIUITY
MOCJIEN0BATENBHOTO PA3BUTUA 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUIM
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YUEHHS O CTPOCHUU aTOMa U XUMHUUYECKOH CBSI3H;

— M[OpeacTaBieHUNM 00 DIIEKTPOIUTHYECKOM JMCCOLMAIMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHS K JIpyroMy, BBITIOJNHSS (QYHKIUU OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJIyYCHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHUS] O XUMHYECKOM COCTABIAIONIEN HAYYHOU KapTUHBI MHpA B JIOTHKE
€€ CHUCTEeMHON NpPUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHUS B Hayke. V3yueHue XHMUU MOPOUCXOAUT C IMPUBJICUECHUEM
3HAHUW M3 paHEeEe HU3YUYEHHBIX YYCOHBIX MpeaMeToB: «OKpyX alwoluil MHUPY,
«buoiorus. 5—7 knaccs» U «dusnka. 7 Kimacey.

[Ipy wu3yuyeHUH XUMHHM TPOUCXOAUT (QopMHpOBaHUE 3HAHWI OCHOB
XUMHUYECKOM HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHWU CHCTEMBl XHMHUYECKHX
3HAHUN — Ba)KHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYMHBIX OO0O0OIIEHUT MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKu, B
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MpuOOIIEHNH K HAay4YHbIM METOJIaM TIO3HAHUS TIPU W3YYCHHWH BEIIECTB U
XUMHUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATEIBHOW M Yy4eOHO-HCCIIEI0BATENbCKON
JeSITEIbHOCTH, OCBOGHUU NPaBMJI 0€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yyeHUn XMMHUUA Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKUE LU, KAK:

— (dopmupoBaHHe MHTEIJICKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHs] Ha CHCTEeMaTH4ecKoe IMpuoOIeHue
oOy4Jaronmxcsi K CamMOCTOSATEIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJIlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XMW,

— obecrieueHne yciIoBuil, CHOCOOCTBYIOIUX TPUOOPETEHUIO 00YUaOIIMMHUCS
OMbITa PA3HOOOPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOMIMX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue o0meld (QYHKIUOHAIBHOM H  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCI€ YMEHHUU OOBSICHATh M OICHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHPA, UCIOJIb3ysl 3HAHUS U OIBIT, MOJYyYEHHbIE MPU HU3yUYEHUU
XUMUH, TPUMEHATh WX TPU PEIICHHH MpoOJeM B IOBCEIHECBHOW KU3HHU U
TPYZIOBOU JIEATEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YalOIIMXCA TyMAHUCTHYECKUX OTHOIICHHM,
NMOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH HKOJIOTHYECKU
11eJIeCO00PAa3HOrO0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEISAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH PUPOIHON CPENIbL;

— pa3BUTHE MOTHBALUU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOEHHUS OOILEYETOBEUYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdUIIS U HAMPABICHHOCTH NabHEUIIETO
oOyJeHHUS.

OO6miee 4YMCIO 4YacoB, OTBEAEHHBIX JUIsl HM3YyYEHHMS] XMMHUU Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHusi, coctapiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
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COILEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIE XUMHYECKHE IOHATHUS

[Ipenmer xumuun. Ponb XMMUU B )KU3HHU YETOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BemiecTB. [loHsATHEe 0 MeTojax Mo3HaHWS B XUMUM. UUCThIE BelIECTBAa U CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie 1 CI0KHBIE BelleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckass (opmyna. BaneHTHOCTP aTOMOB XWMHUYECKHX DJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTa B
COCJIMHEHUH.

KonnuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJM4uecTBa,
MacChl U 4YHUCJA CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

Pu3NYeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHMsI MacChl BEHIECTB. XUMHUUecKkue ypaBHeHus. Kiaccudukarms
XUMUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOU, MpaBWIaMHu pabOThl B JaOOpaTOpUu H
npuémMamMu oOpaileHus ¢ 1abopaTOpHbIM 000PYJOBAaHUEM, U3YyYEHUE U OMHCAHHE
bU3UYECKX CBOMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOJIOJICHHE
dbu3nyeckux (IUIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpPAHHUE caxapa B CTYIKeE,
KUTICHWE M KOHACHCAIUS BOJBI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTON) SIBJICHUMN, HAOTI0IeHNE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peaKuuil (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, paslioKEHHUE THUIAPOKCHIA
meau (1) mpu HarpeBanum, B3auMoaecTBHE kKese3a ¢ pacTBopoM conu menu (11),
U3Y4YCHHE CIOCOOOB pa3JeieHUs] CMeCel: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBaHUE,
BbITIApUBAHUE, AUCTHILISAINS, XpoMaTtorpadusi, IpoBeIeHNe OYHCTKU MTOBAPECHHOM
CoJiM, HaOJIOJICHWE U  OINMCAaHME  Pe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJENIed MOJEKYI
(IIapOCTEPKHEBBIX ).

BaxHeiiniue npeacTraBuTe/id HEOPraHUYEeCKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — aneMeHT U MpOCToe
BemiecTBO. Haxoknmenue kucimopoma B Tpupoje, (PU3mdyeckne M XUMHUYECKUE
cBoiictBa (peakiuu rtopenus). Oxkcunbl. Ilpumenenue kucimopoga. CrocoObl
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MOJIYYeHUSI KUCIOpoJa B JIA0OpaTOpUU H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — auIoTponHas MOAU(PUKALIMS KUCIOPOa.

TemnoBoii 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE ypaBHEHUS,
9K30- U JHAOTEPMUYECKHE pEaKUUH. TOIUIMBO: Yroidb M METaH. 3arpsA3HEHUe
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOSI.

Bonmopon — nsnemeHT W mpocToe BemlecTBO. HaxoxkaeHue Boaopoaa B
npupoae, GuU3MYECKUe ¢ XUMUYECKHE CBOMICTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knemorel u comu.

MonsipHblil 00bEM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHUSIM.

dusnuyeckne CcBoWcCTBa BOAbl. Boma kak pacrtBopurens. PacTBOpsIL
HacepiieHHble ¥ HEHaCBIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas A0Jis BEIIECTBA B pacTBOpPE. XUMUUYECKHAE CBOMCTBA BOJIbI. OCHOBaHUS.
Ponp pacTBOpoB B Ipuposie U B KU3HU 4esioBeKa. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanuys
OKCHUJIOB:  cojieoOpasyronue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIE) U
HecoseoOpazyronme. Homenknatypa oxcujoB. duznueckue MU XUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccubukanuss ocHoBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknaTtypa ocHoBaHUU. PU3NMYECKHE U XHUMHUYECKHE CBOWMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznyueckue u
XUMHUYECKHe cBoMcTBa KuCIOT. Psang axtmBHOocTH MertamioB H. H. bekerona.
[lonydeHue KUCIOT.

Conu. Homenkiarypa coneii. @u3nyeckue U XUMUYECKHE CBOICTBA COJIEH.
[Tonyuenue coneil.

I'eneTnueckas cBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCTMHEHHIA.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPEACIICHUE COAEPKAHUsI KUCIOPOJa B BO3AyX€E, MOJIYyYECHHUE,
coOupaHue, pacno3HaBaHWE M U3YYCHHUE CBOWCTB KHCIOpOAa, HaOI0IeHNne
B3aUMOJICMCTBUSl BEIIECTB C KHUCIOPOAOM M YCIIOBHSI BO3HUKHOBEHUS W
npeKpaileHus TopeHus (Mmokapa), O3HAaKOMJIEHHWE ¢ oO0pa3llaMu OKCHUJIOB H
OTMMCaHUE WX CBOWCTB, MOJy4eHHE, COOMpaHHE, paclo3HABaHUE M H3y4YCHUE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO WCIIOJIb30BAaHWE BUICOMATEPHUATIOB), HAOI0IeHne 00paslioB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEIOBAaHWE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHON
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICHUCTBUE BOJbBI C METAJUIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),
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HCCIIEIOBAaHUE OOpa3lOB HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIAcCOB,
HaOJII0JICHNE U3MEHEHMsI OKPACKU MHAMKATOPOB B pacTBOpAxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3auMmojnencTBus okcupa menu (II) ¢ pacTBopom cepHOM KHCIIOTHI,
KHCIIOT € METaJUlaMH, PEAKLUUN HEUTpaau3alyy, IOJy4eHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIa IPYTMM W3 PacTBOpa COJM, PELICHUE
DKCHEPUMEHTAIBHBIX 3a1ad MO TeMme «BaxHeUIMe KIacchl HEOPraHWYECKHUX
COCIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckas cucTeMa XMMHYECKHX
jementoB JI. U. MengeseeBa. CtpoeHne aToMoB. XHMMHYECKasi CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBple MONBITKM KIacCHU(PUKAIMM XUMUYECKUX d3jeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIEIOYHO3EMENIbHBIE METaJlIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3ylOT aM(OTEPHBIE OKCH/IBI
Y TUIPOKCHU/IBI.

Ilepnonnyeckuit 3akoH. Ilepuoauyeckas cucrema XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuonHas W JIUMHHONEpHOAHass  (popMbl
[lepnonuueckon cucteMbl xumuyeckux 3meMmeHToB 1. . Menneneea. Ilepuonst
n Tpynmnbl. OU3NYECKUN CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB IlepuoAa M
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YEK aTroMOB IMepBbIX 20 XMMHMYECKHUX 3JIEMEHTOB
Ilepnonmueckoin cucremnl /. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuto B [lepuognueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHMS pPaJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuonnueckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB I pa3BUTHs Haykh W npakTtuku. . M. MenneneeB — yd€HbIl U
IPAKIaHVH.

Xumnueckass cBs3b. KoBaneHTHas (mojsipHass M HENOJsIpHAsi) CBSA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAas CBsI3b.

Crenenp  okucieHuss.  OKHUCIHMTEIBHO-BOCCTAHOBHUTENIBHBIE  PEAKLIUM.
IIpoueccsl OKUCIIEHHS U BOCCTAaHOBJIEHHSI. OKMCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4eHHe O0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
TMAPOKCHJA LMHKA C PAacTBOpaMU KHUCIOT W WIEJN0YEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX — PEaKLUN
(ropenue, peakivu pas3ioKeHUsl, COSTUHEHU).

Mesicnpeomemmnnie céazu
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Peanuzanuss MeXnpeaMETHBIX CBA3€M NPU H3YYEHUHM XUMUHU B 8§ Kiacce
OCYUIECTBJISIETCSL 4Yepe3 HCIOJIb30BaHWE KaK OONIMX €eCTeCTBEHHO-HAYUHbIX
NOHATUW, TAK W MOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAYYHBIA (aKT, TUIIOTE3a, TCOPHS,
3aKOH, aHaJIW3, CHUHTE3, KiIacCuPUKanus, TEepUOJANIHOCTb, HAOIIOICHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
W30TONBI, PAAUOAKTUBHOCTbh, MOJICKYJA, AJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoNHIIE.

buonorus: poTocunTes, AbIXanue, buocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEPATbI, TOPHBIE MOPOJBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUuMHYeCKas peakuus

[Tepnoanueckuit 3akoH. [leprnoanyeckast cucteMa XUMHUYECKUX JIEMEHTOB /],
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHECHHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IIEPUOJIOB, KM, KalbLUUs U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JIJIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHJAbl XMMHYECKOW CBSI3U. THIBI KPUCTALUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX BEUIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3jIMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HECOPTaHUYECKUX BEILECTB.

Knaccudukanust XuMUYeCKUX peakiuii Mo pa3IunyHbIM IMPU3HAKaM (TI0 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIIoBOMY 3(deKkTy, 1o
U3MEHEHHIO CTETICHEeW OKUCIEHUS XMMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4aCTHUIO KaTajlnu3aTopa). JK30- U dHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTu XUMUYEcKOW peakiuu. [loHsiTHE 00 00paTUMbBIX U
HEOOpAaTUMBIX XMMHUYECKUX peaknusix. [IoHsITHE 0 TOMOTEHHBIX U Te€TePOTEeHHBIX
peakuusx. llonarue o karanusze. [lonsitne 0 xumMuyeckoM paBHOBecHHU. DAKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XMUMHYECKOW pPEAKIUU M TOJ0KEHUE XUMHUUYECKOTO

PaBHOBCCHAL.
OKHUCIINTEILHO-BOCCTAHOBUTEIILHEIE pPCaKnuu, QJICKT pOHHBIﬁ 6anch
OKHMCJIUTEIILHO-BOCCTAHOBUTEIHLHOMN PCaAKIHU. CocraBienue ypaBHeHHﬁ
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OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMd C  MCHOJIb30BAHMEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUIECKON JUCCOLMALMH. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonbl, aHMOHBI. MeXaHM3M AMCCOLMALIMM BEIIECTB C Pa3IMYHBIMU BUAAMHU
XUMHU4ecKkoil csizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIoBUS MPOTEKAHUS PEaKIUii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBaHMI W cCOJE€il B CBETE€ MPEIACTAaBICHUU 00 3IEKTPOIUTHUECKOM
nucconuanuu. KauectBeHHble peaki Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIIECTB — METAUIOB W HeMeTaioB (rpadura W ajiMasza), CIO0XKHBIX BEIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (PAKTOPOB, MCCIEAOBAHHUE AJIEKTPONPOBOJHOCTU
pacTBOpPOB BEWIECTB, MPOLECCAa JUCCOLMALMU KHCIOT, IIEJIOoYeld H COJeH
(BO3MOXKHO ~ MCHOJIB30BAHME  BHUJEO MAaTEpPHANOB), MPOBEACHUE  OIMBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  NPOTEKaHUs  peakuuii MOHHOro  oOMEHa
(oOpa3oBaHuMe ocajka, BbIIEJICHME Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKkLUl
(ropeHue, peakuuu pas3iokKeHHs, COEIUHEHUs), paclio3HaBaHUE HEOPTraHUYECKHX
BEIIECTB C TOMOIIBIO KAaYECTBEHHBIX pPEAKUMHA HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTtanibl 1 HX coeIMHEHUSI

OOmiasi xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3NYECKue CBOMCTBA MPOCTHIX
BELIECTB — TalloreHOB. XHUMHUYECKHME CBOICTBA Ha NpHUMeEpe  XJopa
(B3aMMOJEHCTBHE € MeETallaMH, HEMEeTajulaMH, WIeno4YamMu). XJIOpOBOAOPOI.
ConsiHasg KUCJIOTa, XUMUYECKHWE CBOMCTBA, IMOJy4YeHHE, NMpUMeHeHue. [leicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YelOoBeKa. BakHelmue XJIOpHIbl M HX
HAXO0XKIECHUE B IPUPOJIE.

O6mras xapakrtepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIe CTENeHU OkucieHuss. CtpoeHue u (u3nUecKue CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CEPbl. AJIOTPOMHbIE MOAU(PHUKALIMU KUCIOPOAa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBomOpO, CTpoeHHEe, GU3HUECKUE U
XUMUYecKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEICTABUTETN KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, (Qu3nueckne © XHMHYECKHE CBOHcTBa (0OOIIMe Kak
NpeICTaBUTENsT Kjacca KHUCIOT M cHeruduueckue). XUMUYECKHE PEaKIIHH,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJYyYEeHHs] CEPHOM KHUCITOTBHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIIOThI, KAUECTBEHHAS pEaKLIMs Ha
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cynabdaTr-uoH. Haxoxaenue ceppl U €€ COSAMHEHMI B MpUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeAbl COEIUHEHUSIMU Ccepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mias xapakTepucTuka 3MeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIEC CTEMEHU OKHUCICHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
dusnueckue u xumMudeckue ceorctra. Kpyrosopor azora B nmpupojae. AMMHUaK, €ro
du3nuecKre U XUMUYECKHUE CBOMCTBA, MoJydeHne U npumeHeHue. Coiau aMMOHUS,
ux pU3MUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THas KUCIOTa, €€ MOJydyeHHe, (PU3NUecCKue U XUMHUYECKHE
CBOMCTBa (00mMe Kak TPEICTABUTENs Kilacca KHCIOT M crenuduaeckue).
Hcnonb3oBaHne HUTPATOB M COJE aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopennii. XuMu4ecKoe 3arpsa3HeHUe OKPYKaIOIIeH cpeibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO31yXa, MOYBBI U BOJ0EMOB). Docdop,
ajuioTponHeie Moaudukaruu docdopa, PuU3MUECKUE U XUMUUYECKHUE CBOMCTBA.
Oxkcup dochopa (V) u bochopHas kucnora, Guznyeckue 1 XUMUUECKUE CBOMCTRA,
nosiyuenue. Mcnonas3oBanue GocdaroB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mias xapakrtepuctuka 371eMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTE€pPHbIE  CTENEHU  OKHUCJICHUS.  YTIJIEpOd,  aJJIOTPOIHbBIC
Moau(dUKalMKM, pacnpoCTpaHEHHE B TMPUPOJAC, (PUIHYECKUE U XUMHUYECKUE
cBoiicTBa. Ancopouusa. Kpyrosopot yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
du3nueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HA JKHUBBIE OpPraHU3MBI,
MOJIyYCHHE U TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yriepona (IV), rumoreza T17100aMbHOTO TMOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekT. YroapHas KUCIoTa U €€ Colu, X (GU3NYECKUe U XMMUUYECKUE CBOMCTRA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIINIEHHOCTH M CEITHCKOM
XO35MCTBE.

[TepBoHauanibHbIe TOHATHS 00 OPraHUUYECKUX BEIIECTBAX KAK O COSTUHECHUSIX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIEH, 3TAHOJ, TTIMLUEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MTPHUPOJHBIM Ta3, HEPTH),
NPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJIb B OBITY U TMPOMBIIIJICHHOCTH.
[TonsTrie 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUPaxX, OeliKaxX, YriaeBoJax — U UX
poiM B KM3HM YelloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuwnii, ero d¢usnueckue W XHUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npumeHenue. CoenuHeHHs KpemMHUsT B mpupoje. OOmue mnpenacraBieHus 00
okcuae kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B IPOMBINLICHHOCTU. BakHelilne CTpouTelbHbIE MaTepUalibl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl G€30MacHOTO WCIOIh30BaAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJOPHUJ-UOHBI U HAOJIOJEHUE MPU3HAKOB
UX TPOTEKAHMsSI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XMMHYECKHUE CBONCTBA
TaJIOTEHOB U WX COCAMHEHHHN (BO3MOKHO MCHOJIB30BAHHE BUIECOMATEPUAIIOB),
O3HaKoOMJIeHHE ¢ oOpa3lamMu XJOpUIOB (TAJOr€HHUJOB), O3HAKOMJICHHE C
oOpa3naMu  cepbl M €€  COCIUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOACHNE MpoIlecca OOYIIIMBaHUS caxapa MoJ| ACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHUE XHMHYECKHUX CBOMCTB
pa30aBIIEHHOM CEPHON KUCIIOTHI, IPOBE/ICHNE KAUeCTBEHHOM peakIuu Ha CyJbdaT-
MOH W HaOJIOJICHUE TNpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMU
cBOMCTBaMH a30Ta, (ochopa M MX coeAMHEHUH (BO3MOKHO HCIIOIb30BAHHE
BUJIEOMATEPUAITIOB), 00pa3IiaMu a30THBIX U (PochopHBIX ynoOpeHui, mosydyeHue,
coOupaHue, pacrno3HaBaHME€ M U3YYCHUE CBOWCTB aMMHUaka, NPOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pocdaT-uoH U U3ydeHHe NMPU3HAKOB
UX IPOTEKAHUsI, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHOW a30THOM KHUCIJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), U3y4YeHUe Mojenen
KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, QyiiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTUBOra3a, MojayuyeHHe, COOUpaHue, Paclio3HaBaHUE U U3YyUYCHUE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEICHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U H3YyUYCHHE TPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHUE C
OPOAYKIIMENH CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaykHeuIre HeMeTaulbl U UX COCIUHEHUSY.

MeTausibl 4 UX COeIMHEHUS

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosiokeHus B llepmogumueckor cucreme xumuuyeckux osiemeHtoB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTamnyeckasi CBsi3b U
METAIMYECKass  KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHYECKUUA  Psif
HarpspbKeHn MetauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO0Imue
CIIOCOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WHM METAIOB, OCHOBHBIE
CIOCOOBI 3amuThl MX OT Koppo3uu. CraBbl (CTanb, YyTryH, TIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenoynbie MeTaUIbL: TOJOXKEHHE B lleprnoanueckoit cucteMe XUMHUUYECKUX
snemenToB JI. M. MenpaeneeBa, CTpoeHHE MX aTOMOB, HaXOXXICHUE B IPHUPOJIE.
du3znueckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIBI U
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TUAPOKCHIBI HAaTpust M Kauud. [IpuMeHeHune MIeNoYHBbIX METANIOB M HX
COEIMHEHUMN.

[[lenoyno3eMenbHblE METaJUIbl MAarHMid M KalbLIMK: IIOJIOKEHHE B
Ilepnoguueckon cucreme xumuueckux sineMeHToB [[. 1. MenneneeBa, crpoenue
UX aTOMOB, HaXOXJ€HUE B ITpupoie. PU3nyeckue 1 XuMUIECKUE CBOMCTBA MAarHus
U Kanpuusa. Baxueliue coeiuHEHHs Kajblus (OKCUJ, THUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AJroMHUHUN: TI0JI0)KeHUE B [leprnoandeckoi cucteMe XUMUYECKUX JJIEMEHTOB
J. . Menpneneesa, cTpoeHMEe aToMa, HaxOXKICHUE B mpupone. Pusmdyeckue u
XUMHUYECKHE CBOICTBa amOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHUJIA M THAPOKCHAA
AIFOMUHUS.

XKenezo: nonoxenne B llepnoanyeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B npupone. PU3HUECKHE H
XUMUYECKUE CBOMCTBA kene3a. Okcuabl, ruapoKkcuabl U conu xenesa (11) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMM METalIoB M CIUIaBOB, HMX (PU3HUYECKUMU
CBOMCTBaMH, M3YYEHHE PE3yJbTaTOB KOPPO3UH  METALIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJIECHCTBUA OKCHJAA
KaJblUsl U HATpus C BOJOW (BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEPUATIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUs Keje3a B KUCIOPOIe
(BO3MOXKHO ~ HCIOJB30BAHHE  BHUACOMATEPUATOB), MPU3HAKOB  MPOTEKAHUS
Ka4EeCTBEHHBIX PEAKIM{ HA MOHBI: MATHUS, KAJIbLUSA, AJIIOMUAHMS, [UHKA, JKele3a
(IT) u xene3a (II1), menu (II), HaOMrOEHNE U ONMKCAHUE MPOLIECCOB OKPAIIMBAHUS
IUIAMEHM HWOHAMM HAaTpHsl, Kalausd W KaJblHs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCiIeIOBaHNEe aM(pOTEPHBIX CBOMCTB TMAPOKCUIA AIFOMUHUS
Y TUIPOKCH[IA [INHKA, PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHeime
METAJJIbI U KX COCUHEHHUS.

XuMHUS ¥ OKPYKAKOLIAs cpeaa

BemecTtBa m Marepuanbl B NMOBCEJHEBHOW KM3HM YEJIOBEKA. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momois npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XMMHUYECKOE 3arps3HeHHE OKpyKarolehd cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpaius BemecTs, nanee — [1/IK). Ponb xuMun B pemieHr 3K0JI0OTHYECKUX
mpooIIeM.

Xumuueckuii IKcnepumenm:

u3ydYeHue 00paslioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEpPHBIC
MaTepuarbl).

Mesicnpeomemmnuie ceéa3u
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Peanuzanus MeXnpeIMETHBIX CBsI3€d NpPU WM3YYEHUHM XHUMHHM B 9 Kiacce
OCYILECTBIISIETCS 4YE€pe3 HCIIOJIb30BAHME Kak OOUIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHSTHSA: HAay4YHBIM (pakT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccudukanus, TMNEePUOAUYHOCTb, HAOIIOICHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SBICHUE, [APHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHAIIHI.

@®usuka: Marepus, aroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUU 3apsis, MPOBOJHHKH,
MOJYIPOBOJIHUKU,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIINYECKAS
pemérka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, €IMHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusa: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00pEHUs, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
II0JIE3HBIE NCKOIIAEMBbIE, TOIIIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaTbl OCBOEHHUS IPOrpaMMbl OCHOBHOIO OOWIETO
oOpa3oBaHHs JOCTUTAIOTCS B XOJ€ OOy4YeHHS XMMHHU B €IWHCTBE Y4YEOHOU u
BOCIIUTATENBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, NPHUHSITHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TMOBEICHHUS M CIIOCOOCTBYIOT IIpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMHN O0yYarOIIHNXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUUW H
pacIIMpEeHne OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAYYHOMY HACIECIWIO, NTOHUMAaHHS 3HAYECHUS XWMHYECKOM HAyKH B JKH3HU
COBPEMEHHOI0 O0OILECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHON HMH(OpManuen o
[IEPEOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOILECTBA;

2) rpakIaHCKOr0 BOCTIUTAHMS:

IPEACTABICHUS O COLMAIBHBIX HOPMax M IMPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCNEAOBATEeIbCKOM, TBOPYECKOM W JOpPYrUX  BUAAX
JEeSATEIbHOCTH, TOTOBHOCTHM K Pa3HOOOPAa3HOM COBMECTHOM NEATENbHOCTH MpH
BBIMOJIHEHUH Y4EOHBIX, IIO3HABATEJNbHBIX 33]a4, BBIIOJHEHUN XHUMHUYECKUX
HKCIIEPUMEHTOB, CO31AHUU YUEOHBIX MMPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOILIECCE ATOM Y4YeOHOW JesATENbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBEIECHHWE U IIOCTYIIKM CBOMX TOBApUINEH C MO3HUIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHNS:

MHPOBO33PEHYECKUE MPEACTABIEHUS O BEUIECTBE M XMMHUYECKOM pPEaKLNH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABJIAIOLINE
OCHOBY JUIsl IOHUMAaHMsI CYIIIHOCTH Hay4HOH KapTHUHBI MHUpa, MpeJCTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOIBI, B3aWMOCBS3SX YEJIIOBEKA C
IPUPOTHOM CPEIOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA ITOJIyYEHHUE HOBBIX 3HAHUU II0
XUMHH, HEOOXOJHMMbBIC IS OOBSICHEHHS HAOIIOJaeMBIX IPOIECCOB M SBIICHHM,
MO3HABATENbHOM, MH(OOPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEIbHOM pabOThl C y4YE€OHBIMHU TEKCTaMH, CIPaBOYHOU

[okymeHT co3aaH B anekTpoHHon copme. Ne 34 ot 16.11.2023. UcnonHutens: Pappees P.A. r,lBﬂEKTPOHHbIﬁ
CtpaHuua 14 u3 45. CtpaHuua cosfgada: 16.11.2023 10:18 =¥ TATAPCTAH



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpPEICTBAaMU HWH(GOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHI0 W MO3HAHHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BATEIbCKOU
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOy4YeHHS B
JlaJbHEHIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbA:

OCO3HAHHE LEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILICHHS K CBOEMY
3I0POBbIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU U
HETIPUSATHE BPEIHBIX MPUBBIUEK (YIIOTPEOJICHUS aIKOTOJIsI, HAPKOTUKOB, KYpeHUS),
HEOOXOJUMOCTH COONIOJIEHUST TMpaBUi O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEabHON KU3HH,

5) Tpy10BOr0 BOCIUTAHMS:

MHTEPEC K MPaKTUYECKOMY U3yUEHHUIO TTpodeccuii u Tpylia pa3inyHOro poja,
YBOKECHUE K TPYIy U pe3yjbTaraM TPYJOBOW NESITEIHHOCTH, B TOM YHCJE Ha
OCHOBE TMPUMEHEHHUSI MPEAMETHBIX 3HAHUN 10 XHUMHH, OCO3HAHHBIA BBIOOP
WHIUBUYaIbHON TPAEKTOPUHU MPOAOIHKEHUST 00pa3oBaHus ¢ YYETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIemHon npodeccuoHanbHON NeSITEILHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJaliTUPOBATHCS B TPOPECCUOHATILHON CpeEJIE;

6) 3K0,10rHYECKOr0 BOCIIUTAHUSA:

AKOJIOTUYECKU 1eJIeCO00pa3HOe OTHOIICHHE K MPHUPOJEC KaK HCTOYHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
O0e3zonacHOro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
npaBuiI 0€30MMACHOTO MOBEICHHUS MPU padOTE C BEIIECTBAMU, a TAK)KE B CUTYyaIUsIX,
YTPOKAOIIKMX 30POBBIO U )KU3HHU JIFOAEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU WU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBI3aHHBIX C OKPYKAIOWIEW MPUPOTHONU CPEAOU, JJIS TIOBBIILICHHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphl, OCO3HaHUS TIJ00aIbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTed MX PEIICHUs MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLMAIIBHOU MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATbBI

B cocraBe wmeTanpeaMeTHBIX PE3yIbTATOB BBIICISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, Teopwus,
MIPUHITUTI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIC
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHMU M3 ITUX MpeAMEeTOB (OPMHUPOBATH MPEACTABICHHUE O IIEJIOCTHOM
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HAay4YHOU KapTUHE MUpPA, U YHUBEpCAIbHbIC yueOHbIE NeiCcTBUs (TT0O3HABATEILHEIE,
KOMMYHUKATUBHbIC, PETYJIATUBHBIE), KOTOpbIe 00€CneunBalOT (popMupoBaHUEe
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO M OCYLIECTBICHUIO Y4eOHOM
JESITEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHUSl MCIOJIb30BATh MPUEMBI JIOTMUECKOTO MBIIUICHUSI MPU OCBOEHUU
3HAHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHHA (BBIIETSATH UX XapaKTepHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHUS I OOBSICHEHUS OTIEIbHBIX (DaKTOB U SIBJICHHH, BEIOMPATh OCHOBAHUS U
KpUTEPUHU ISl KJIaCCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMHYECKUX PEAKIIHH,
yCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIE CBA3UM MEXKIY OOBEKTaMHU H3yUCHHS,
CTPOUTH JIOTUUECKHUE PACCYXKIEHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIC, IO aHAJIOTHH),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCE IO3HAHUSA TMOHATHUS (MPEIMETHBIE U
MeTanpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUK MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTa), XUMHueckas ¢GopMmysia M YpaBHEHHE
XUMHAYECKON peakinuy — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX TPEJCTABICHUN BBISBISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00bEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaKIIUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble ncciienoBarejbCKue J1eiiCTBUS:

YMEHUE UCIOIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAYE€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe B KayeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpPETEHUE OMbITa MO TUJIAHUPOBAHUIO, OpPraHU3AlMd U MPOBEICHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMyIupoBaTh 000OIIECHUS U
BBIBO/JIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPEICTABICHUS, MOJIYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJIEpKaHUSA, CIIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIEHUBATh IPOTHUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;
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YMEHHE MPUMEHATh Pa3InyHble METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMaIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 OMpeeIEHHOrO TUIIa, MPUOOPETEHUE ONBITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpON aKTUBHOTO MCIIOIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMPATh ONTHUMANIbHYIO (pOopMy TpecTaBieHus HHGOpMaIuu U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJW3UpPOBaTh B Ipolecce Yy4eOHOH u
HCCIIEIOBATENIbCKON IEeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIiCTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPYXKAIOUIEH NPUPOAHON
Cpeapl.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJe Auanora W (WiIU) JUCKYCCUM) TIO
cylmectBy  oOcyxaaemMoil  Tembl, (OPMYIMPOBATH CBOM  MPEIJIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKECHHOHN 3a/1a4u;

YMEHHS ~ TPEICTaBIsITh  MOJyYEHHBIE  pEe3ylbTaThl  MO3HABATEIBHOMN
ACSTENIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaxX; JelaTh IPE3CHTALHUIO
pPE3yNbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO IKCIEpHMEHTa (71a00paTOpHOTO OIbITa,
1ab0paTopHOI pabOThI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO MTPOEKTA);

YMEHHSI Y4eOHOrO COTPYAHMUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABATEIBHON M HUCCIIEOBATENbCKOM  NIEATEIBHOCTH TNPU  PEHICHUU
BO3HUKAIOIMIKX MpoOJIeM Ha OCHOBE y4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiii (00CyXIeHuss, 0OMEH MHEHHSIMH, «MO3TOBbIC IITYPMbD», KOOPAMHAIUS
COBMECTHBIX JEWCTBUW, OIpelnejeHHe KpPUTEpUeB IO OILIEHKE KauecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PerysiTuBHbIEe YHHBepcaJlbHble y4eOHbIe 1eliCTBUA:

YMEHHUE CaMOCTOSITEIBHO OINpPEAEATh LeNU ACSATeIbHOCTH, MJIaHUPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTD, BHIOUPATh Hanbosiee dY(pPpeKTUBHBIC CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM JCHUCTBUM IPU BBINIOJHEHUU 33JaHUM C Y4YETOM
MOJIy4YEHHUsI HOBBIX 3HAHMNA 00 M3ydaeMbIX OOBEKTaX — BEUIECTBaX U PEaKLUsX,
OLICHHMBATh COOTBETCTBUE IIOJIYUEHHOTO pe3yJjbTaTa 3asBJICHHOW LIEJH, YMEHUE
MCTIOJb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPE/JlaraeMbIe B YCIIOBUH 3aJaHHA.

INPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMeTHBIX pe3ydbTAaTOB IO OCBOSHHUIO 00S3aTEIHLHOTO
collepKaHUs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHOM paboueld MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOUIMMUCS Hay4HbIE 3HAHUS, YMEHHUS M CIIOCOOBI
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NeuCcTBUM, crnenupuieckue il TPEAMETHOW oOmactu «XUMHS», BHUIBI
NEATEIBHOCTH 10  IOJYYEHHI0 HOBOTO  3HAHUA, €ro  HUHTEpHpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xoniy oOydenus B 8 kjacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBasi J0JSI XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTA, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi pPEakius, Kiaccuukanus peakuuid: peakiuu
COCAMHEHHUs, pEaKUUU PA3JIOKEHUS, pEaKUUd 3aMEIICHUs, pPEaKUuu
o0OMeHa, 9K30- U SHJIOTEPMHUYECKHE PEAKIINH, TEII0BOU 3 (PEKT peakiuu,
AIpO aToMa, JJEKTPOHHBIA CJIOM aroMa, aToMHas OpOuTalb, pPaaHycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBa
(IporeHTHAsE KOHIIEHTpAIUsi) B PacCTBOPE;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TIOHATUHA H
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;

* ICIOJIb30BAaTh XMMUYECKYI0 CUMBOJIUKY JJII COCTABJICHHS (DOPMYJT BEIIECTB
Y YPABHEHUN XUMUYECKUX PEAKIIHI;

* OIIPENIEIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHMSIX,
CTENEHb  OKHUCJICHUSI  DJICMEHTOB B  OWHApHBIX  COEJUHEHMUSIX,
MPUHA/JIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIacCy COEIUHEHHU IO
dbopMmynam, BHJ XUMUYECKONM CBs3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

epackpbeiBaTh cmbicn Ilepuommueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aK0OHa ABOTajIpo;

¢ OINMCHIBATh M XapakTepuszoBaTh TabnuuHyo ¢opmy Ilepuonnueckoi
CUCTEMbl XHWMHMYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymma)» u «modounas noarpymnmna (b-rpynma)», mansie u
00JbIlIME TEPHOIbl, COOTHOCHUTH O0O3HAYEHMS, KOTOpbIE HMEIOTCS B
tabnune «llepuoguueckass cucrtemMa xumudeckux a3iemeHtoB J[. .
MenpneneeBay € YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUSI aTOMOB
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XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj Aapa, O0IIee YHCIO IEKTPOHOB
U paclpeesieHre X M0 3JIEKTPOHHBIM CII0SIM);

e KJIACCU(UIIMPOBATh XUMHUYECKHE HIIEMEHTHI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE peakuuu (IO YUCIY M COCTABY YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, M0 TETIOBOMY A (PeKTy);

e XapaKTEepU30BaTh (OMUCHIBATH) OOIIHE XMMHUYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

« IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX Kay€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IPOTEKAHWS XWMHYECKHX [MPEBpAIICHUI B
Pa3INYHBIX YCIOBUSAX;

 BBIYUCJISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMMHUYECKOTO 3JeMEHTa Mo (opMyse COEAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B pPacTBOpE, MNPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMUYECKON PEaKLUU;

o IPUMEHATh OCHOBHBIE ONEpPAllMU MBICIUTEIBHON JEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHCTeMaTH3alllio, KJacCHu(pHUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3ed — JUIsl M3YYCHHUS CBOMCTB
BEIIECTB M XHMHUYECKUX PEAKUUH, €CTECTBEHHO-HAyYHbIE METObI
MO3HAHUS — HAOIIOAEHUE, W3MEPEHHE, MOJEIUPOBAHHUE, HKCIEPUMEHT
(peanbHBII U MBICJICHHBIN);

e CIIEJIOBATh MPABHUJIaM TOJI30BAHUS XMMUYECKON MOCY0M U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBuUjiaM oOOpaleHusi C BelIeCTBaMH B
COOTBETCTBUM C HMHCTPYKLHUSMHU IO BBIIOJHEHUIO JIaDOPAaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYYEHHUIO W COOMpPAHHIO Tra3000pa3HbIX
BEIIECTB (BOJOpOJAa W KHCIOpPOJAa), HPUTOTOBICHHIO PACTBOPOB C
ONPEACIEHHON MAacCOBOW JOJIEM PACTBOPEHHOIO BEILIECTBA, IJIAHUPOBATH
U MPOBOJIUTh XUMUYECKHE SKCIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB
1IeJI0Yel U KUCIOT C MOMOUIBI0 MHIUKATOPOB (JAaKMycC, (eHon(TalenH,
METWJIOpPaHX U APyTrue).

K koniy oOyueHus B 9 kjacce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

ePaCKpbhIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHATHNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KAaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIO)KHOE BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENLHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl PEaKIUsi, XUMUYECKasi CBSA3b, TEIJIOBOU A EKT
peakimu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, 3JEKTPOIUTUYECKAsE IUCCOLMALUSA, PEAKUUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIE H
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HEOOpaTUMbIC PEAKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBUTENb,  OKUCIEHHE U  BOCCTAaHOBJICHHE,
ajoTponus, aMmGpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTh XUMHYECKON peakluuH, TMPeIeSbHO JOMyCTUMAas
koHuenTpanus [1/IK Bemecrna;

e WIUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA U
MIPUMEHSIThH 3TU OHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAILICHUII;

¢ CTIOJIb30BaTh XUMHUYECKYIO0 CHMBOJIUKY JIJISI COCTaBJICHUS (POPMYIT BEIIECTB
U YPAaBHEHHUM XUMUYECKUX PEAKIUM;

e OTNIPEIETATh BAJEHTHOCTh M CTETEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB B
COCAMHEHUSX PAa3JIMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHHM 1o (dopmyiaM, BUA XUMHUYECKOM
CBs3U (KOBaJCHTHas, WOHHAsg, MeETaUIMUeckas)) B HEOPraHUYECKUX
COCMHEHUSX, 3apsAJ]l MOHA MO XUMUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUU, TUI KPUCTATUTMYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

epackpbiBaTh cMmbich [lepmogmueckoro 3akona [[. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBAaTh W  XapaKTepHU30BaATh
Tabmunyto ¢opmy [lepuoanueckoil cucTeMbl XMMHYECKHUX SJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynma (A-rpynma)y U «mnodouyHas
noarpynna (b-rpynma)», manele u OOJbIIHE TEPUOABI, COOTHOCHTH
0003Ha4YEHUsI, KOTOpPhIE MMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHHUSI aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB ® 3apsij sapa, OOIIee YHCIO DIEKTPOHOB U
pacmpeneneHue WX 10 DJJIGKTPOHHBIM CJIOSIM), OOBSCHATH 0O0IIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX MEePUOJIOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

e KJIACCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTBHI, HEOPTraHWYECKHE BEIIECTRA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBy YYAaCTBYIOIIMX B PEAKIINH
BEILIECTB, MO TEIJIOBOMY 3(P(HEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHCHIBATh) OOMHKE W CcHernuUUecKrue XUMUYECKUE
CBOWCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkAasi ONUCAHUE
puMepaMl MOJEKYJISIPHBIX M HOHHBIX YPAaBHEHHN COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIUM;

¢ COCTABJISITh YPABHEHUS AJIEKTPOIMTUIECKON JTUCCOIMAIIMK KUCIIOT, IIeIouei
Y COJICH, TIOJIHBIE M COKpAIEHHBIE YPAaBHEHUS PEAKIIMi HOHHOTO OOMEHa,
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YpaBHEHUS pEaKlui, MOATBEPKIAIOUINX CYIECTBOBAaHHE TE€HETHYECKOU
CBSI3M MEXIY BEIIECCTBAMH PA3IMYHBIX KJIACCOB,

e PacKpbIBaTh  CYIIHOCTb  OKHCJIHUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKIIHil
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OanaHca 3TUX peaKkui;

« IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHWS,
BO3MOXKHOCTH TIPOTCKAaHUS XHUMHUYECKHX IMPEBPALICHUI B pPa3IUIHBIX
YCITIOBHSX;

¢ BBIYHCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opmyse COequHEeHHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, MPOBOAUTH pPacUYETHl IO
YPaBHEHHUIO XMMHYECKOHN peaKIlnu;

* COOJIIOIaTh MIPABUJIA IOJIB30BAHUSA XUMHUYECKOW MOCYI0M U 1a00paTOpHBIM
o0Opy/lOBaHUEM, a TakKXKe TMpaBuia OOpallleHHs C BEIIECTBaMH B
COOTBETCTBUM C MHCTPYKIMSIMH 110 BBINOJHEHUIO JaOOPaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYyYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIIECTB (AaMMHUAKa U YIJIEKUCIIOrO rasa);

« [IPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KAUECTBEHHBIN COCTAaB Pa3InYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJIOPHUA-, OpOMHI-, HOIHI-,
kapOoHat-, Qocdar-, cunukar-, cyib@aT-, THIPOKCUA-HOHBI, KATUOHBI
aMMOHHSA M HOHBI M3YyYEHHBIX METAJJIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

o IPUMEHSTh OCHOBHBIE ONEpPAllUN MBICIUTEILHON NEATEIbHOCTH — aHaJIU3 U
CHHTE3, CpaBHEHHE, O0O0OOIIECHHE, CHCTEeMaTU3aIuI0,  BBISBICHHE
MPUYNHHO-CJICICTBEHHBIX CBA3€H — Ui WM3YYCHHs] CBOWCTB BEUIECTB H
XUMHUYECKUX PEAKIMii, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUSI —
HaOJI0IeHNe, U3MEPEHHE, MOJETUPOBAHUE, HKCHEPUMEHT (peajbHbId U

MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosn4yecTBo yacoB
Ne HaumeHnoBaHue pa3neiioB u DiieKTpoHHbIe (HudpoBbIe)
KoHTpoJsbHbIE IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayajibHbIe XUMUYECKHE TIOHSTHS
XuMus — BaxHas 001acTh
L1 €CTECTBO3HAHUS U 5 ) bubmmoreka [JOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemecTBa 1 xumMmnueckue 15 1 bu6nmmorexka [IOK
. peakiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nen 2. BaxkHeiimue npeacTaBuTe/ i1 HEOPraHMYECKUX BelIECTB

71 Boznyx. Kucnopon. Ilonstue 6 bubmmoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonstue o kucimorax 2 1 but6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
’3 Bopna. PactBopsl. [Tonsitue 00 5 1 1 bubmmoreka [IOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCBhI 1 | 1 bubnuoteka [IOK
HEOPraHUYECKUX COCAMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumudeckux 3jiemenToB JI. U. MennesneeBa. CTpoeHune aToMOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN
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[lepuoauueckuii 3aK0H U

[NPOIT'PAMME

31 IIepnonunueckas cucrema 7 bubnuorexa [IOK
' XHUMHYECKHX djieMeHToB /I, . https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToMa
XuMHUecKas CBs3b.
3.2 OKUCIHUTEBHO 8 bubmmorexa [HOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIE PEAKIIUU
bu6mmoteka [IOK
n 15
TOTO N0 pasieity https://m.edsoo.ru/7f41837¢
bubnuoreka [JOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3iesioB U TeM undposbie
Ne i/t P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYeCKHe peaKIMH
L1 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 bubanoreka [IOK
' OCHOBHBIX pa3/IeJIoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [IOK
. peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIIUS. 2 1 1 bubnnoreka [IOK
. XUMHUYECKUE PEAKIIMU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTaIbl H X cCOeIMHEHUS
)1 OO0m1as xapakTEPUCTHKA XUMUYECKHIX 4 1 bubanoreka [IOK
’ srnemenToB VIIA-rpynmsl. [anoreHs: https://m.edsoo.ru/7f41a636
OO0m1as xapakTEPUCTHKA XUMUYECKHIX
22 3neﬁeHT0113) VIApr nbl. Cepa u eé 6 bubmorexa HOK
' PYIHIBL L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mmas XxapakTepuCcTUKa XUMHYECKHIX
23 aneMeHTOoB VA-rpynnsl. A30T, hochop 1 ux 7 1 bubmmorexa LIOK
‘ PYIHBL A30T, P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as xapaKTEPUCTHKA XUMUYECKHIX
24 Z-)J'IeHl\ieHTO]I: IVApr bl YTJIEPOI U 8 1 2 bubmmorexa [IOK
' Ny PYTHIBE Hepod https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHECHHUSI
Hroro no pazneny 25
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Pa3gen 3. Mera/liibl M UX COeMHEHUS

bub6mmoteka [IOK
3.1 06 I 4
HE CBOHCTEA METAILIOB https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
32 B 7 16
KHEHUIINE METAJJIBI U UX COEIUHEHUS https://m.cdsoo.rw/ 7412636
Uroro no pazneny 20
Pa3znea 4. XumMus u okpy:kamomias cpeaa
bubnuorexa [JOK
4.1 BemectBa 1 MmaTepuaibl B )KM3HHU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bubnnorexa [JOK
PesepBHoe Bpemst 3
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero U3y4yeHHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl

1 [Ipenmer xumun. Ponbs XuMUHK B )KU3HU 1 bubnuorexa [IOK
yeJioBeKka. 1ejia 1 BemecTBa https://m.edsoo.ru/ff0d210c

bubnuorexa [JOK

2 [ToHsiTHE O METO1aX MO3HAHUS B XUMHUU 1

https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubmmoreka [IOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHEM)

4 Yucrele BemecTBa 1 cMecH. CriocoObl 1 bubnuorexa [JOK
paszeieHus: cMecen https://m.edsoo.ru/ff0d26ca
[TpakTueckas padora Ne 2

5 «lfaz eJIeHue cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [OK

8 . P p https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6mmoteka I[IOK
6 Ato oJe 1
TOMBL H MOJICKYJTBT https://m.edsoo.ru/ff0d2a6b¢c

7 XuMudeckue dJIEMEHTRI. 3HAKU 1 bu6nmmorexka [IOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

but6mmoreka [JOK

8 [IpocTeie u ClOKHBIE BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [OK
YVIPHOE Y4 https://m.edsoo.nu/ff0d2d50
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3aKO0H ITOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuyeckasi hopmyina. BaneHTHOCTb brbmmorexa [HOK
PMYJId. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX DIIEMEHTOB
1 OTHoOcHTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOcHUTENBHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuorexa [JOK
3JIEMEHTA B COCJIMHCHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BeniecTBa. Mosib. bubnuoreka [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusnyecKrue 1 XUMHUYECKHUE SIBICHUA. bubnuorexa [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBus MPOTEKAHUS bubmnorexa [JOK
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHSI MACChI BEIIECTB. bu6nmoreka [IOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciaenus xonnyecTBa, Macchl
17 BEIIeCTBAa 10 YPaBHEHUSIM XUMHYECKHUX bubmorexa LIOK
HHECTBATIo YP https:/m.edsoo.rw/f0d5708
peakuuii
Knaccudukaiys XuMIYeCKUX peaKkiuit
18 (coennHEHUs, Pa3I0KEHUS bu6mmorexa LIOK
8 P : https://m.edsoo.rw/f0d3f34
3aMeINIeHHs, 0OMEeHa)
M. B. JIoMm0oHOCOB — y4EHBIH-
19 SHITUKJIONEINCT 0606yq €HHE U bubmmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cuCTEMAaTU3aIHUs 3HAHUI
20 KonTtponbHas padora Nel o teme bubmuoreka [LIOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
71 Boznyx — cmecsk razos. Cocras bubmuoteka [LIOK
Bo3nyxa. Kucnopog — snemeHT u https://m.edsoo.ru/ff0d448e
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npocroe BemiecTBo. O30H
Du3nYeCcKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpO/Jia (peaKIuu OKUCICHUS brbmmorexa [HOK
poJa {Peaitl ’ https://m.edsoo.ru/fR0d4614
ropenue). [lonsitue 06 okcrugax
Crioco0sI MoTydeHus: KUCIopoia B
23 nabopaTopuu zlfq 1} OMBIH_UICHI})IOI([:TI/I brbmmorexa [HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoii 3¢ heKT XUMHUIECKOM
24 peaKIuy, MOHATHE O bubnuorexa LIOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKHUX PEAKITHAX
TormumBo (HedTh, yroiab ¥ METaH).
25 3arpsizHe ( e(bo3 yra croco0 2 0 bubmiorexa LIOK
IPSI3HCHHE B 0| bl €T
P AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEOTBPALICHHS
[TpakTuueckas paborta Ne 3 o Teme
26 «[Tonmydenue u cobupanme Kucaopoma bubmmorexa [OK
T . P poAd, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
7 Bonopon — anemeHT u nipocroe bubnuorexa [LIOK
BelecTBo. Haxoxnenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
73 duznyecKne u XUMUYECKUE CBOMCTBA bubnuorexa [JOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmmoteka [IOK
29 IT
OHATHE O KHCJOTAX H COTLIX https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI moTydeHus BOAOPOIa B bu6nunorexa [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckast pabota Ne 4 o reme
31 «[Tonmydenne u cobupanme BOIOPOIa Bubmrorexa LIOK
_ P HOPOA, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
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0 MonsipHblif 00bEM ra30B. 3aKOH bubnuorexa [LIOK
ABorajipo https://m.edsoo.ru/ff0d542¢
Brruucienus 00bEMa, Korm4ecTBa

33 BEILIECTBA I'a3a 10 €r0 U3BECTHOM brbmmorexa [HOK

o . J https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Brruucienns 006EMOB ra3oB 1o

34 ABHEHUIO PEAKLIUHA Ha OCHOBE 3aKOHA brbmmorexa [HOK
ypan DA 1 https:/m.edsoo.rw/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 Ddu3nvecKue U XMMUYECKHUE CBONCTRA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [TonsTre 00 bubnuorexa [JOK
WHIUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bopa kak pactBopurens. HachiiienHbIe

37 u HiHaCBI peHHmS aCTBOPBI MHalCCOBaSI bubmorexa HOK

» PacTBOpbL. https:/m.edsoo.ru/fR0d5b40
JIOJISI BEIIIECTBA B pPacTBOpE
[TpakTtuyeckas pabora Ne 5 mo Teme

18 «[IpuroToByieHHE PAaCTBOPOB C bubnnoreka [IOK
ONpeeNEHHON MacCOBOM JOJIEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEILIECTBA

39 Konrtponsnas padora Ne2 o teme bubmuorexa [LIOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.1u/ff0d6342

40 Okcubpl: cocTaB, KitaccupuKarus, bu6nmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenne U XUMHUYECKHE CBOMCTBA

41 KHCHY;HLIX OCHOBHBIX U aM(OTEPHBIX bubmorexa [IOK

’ P https://m.edsoo.ru/ff0d664e
OKCH/JIOB

4 OcHoBaHUsI: COCTaB, KilaccuuKanus, bubnmnoreka [IOK

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnne u XuMHUYECKHE CBOWCTBA 1 bubnnoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, knaccudukanus, | bubnnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomy4yeHue 1 XUMHYECKHE CBONCTBA | bubmmoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII)Hon )em/m XI/IMI/Iqe}fKHe 1 bubmmorexa HOK
¢ yHCHI, https:/m.eds0o.ru/00ad9474
CBOMCTBa
[IpakTuyeckas padora Ne 6. Perenune
47 AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME 1 1 bu6mmoteka LIOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHCHMIT
43 ['eneTnueckas CBsI3b MEXY KJIaCCaMU | bubnnorexa [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoteka I[IOK
49 O0001IeH1Ee B CUCTEMaTH3aIus 3HAHUI 1
- H https://m.edsoo.ru/00ad9cb2
KonTponbsHas padora Ne3 o Teme
50 "OCH(l:))BHI)Ie KJ‘IZCCI)I HEOpPraHUYECKUX 1 1 bubmorexa HOK
. p https://m.edsoo.ru/00ad9¢ela
COCIUHEHUI
IlepBBle MONBITKY KIacCH(GHUKAITIN
51 XI/II\PiII/IIIGCKI/IX 3JIEMCHTOB 1(_11)0H5[:I/Ie 0 1 bubmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
IIeproguyeckuii 3aKOH U
p bubnunorexa [IOK
52 [lepuoanueckas cucTeMa XMUMUYECKUX 1
https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
53 Ilepuoapl, rpynnbl, HOATPYIIILI 1 buGnnorexa [IOK
P > TPYIIEL 26 https://m.edsoo.ru/00ada52c
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54 Crpoenue atomoB. COCTaB aTOMHBIX bubnuorexa [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK
55 aToMOB 3JIeMeHTOB [lepuoanueckoi bubmmorexa [IOK
https://m.edsoo.ru/00ada6be
cuctemsl J. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJI0KEHUIO B bubnuorexa [JOK
[Tepuonnueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa jist
57 pa3BuTUs Hayku U npaktuku. 1. U. bu6mmotreka [LIOK
MeHieneeB — y4€HBIHN, IEAATOT U https://m.edsoo.ru/00ada96e
rpaX 1aHUH
58 DIEeKTPOOTPULIATETLHOCTH AaTOMOB bubnnoreka [IOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoteka [IOK
> Hortmas ximireckas ceash https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMudeckas bubmuoreka [LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenossipHas XuMudeckas bubmuorexa [LIOK
CBS3b https://m.edsoo.ru/00adaab9
62 CTerneHb OKUCIICHHS bubmmorexa [OK
https://m.edsoo.ru/00adaec28
63 OKHCIUTENbHO-BOCCTAHOBUTENLHBIE bubnuoteka [IOK
peaxkuuu https://m.edsoo.ru/00adb076
but6mmoreka [JOK
64 OKHUCIIUTENIN U BOCCTAHOBUTEITN
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnuoteka [IOK
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«Ctpoenue atoma. XUMHUUYECKas CBS3b https://m.edsoo.ru/00adb486
66 Peseprusblit ypok. O6o001meHue u | bubnuorexa [IOK
crucTemMaTu3auurs 3HaHU https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O6001meHue u | bubnuorexa [IOK
crucTemMaTu3auurs 3HaHU https://m.edsoo.ru/00ad9cb2
68 Peseprublit ypok. O6001IeHne u | bubnuorexa [LIOK
crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 63
I[TPOI'PAMME
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9 KVIACC

KosnuyectBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabublie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeSibHbIE
padoTbI padoThbI
pecypcsl
[Iepronrueckuit 3aK0H.

1 IIepuoanueckas cucrema 1 bubnuorexa [IOK
XUMHYECKHX dj1eMeHTOB /[I. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

bubnnorexa [JOK

2 CBOMCTB XUMHUUYECKUX DJIEMEHTOB 1

.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOJIOB

3 Kiaccudukanus 1 HOMEHKIATypa 1 bubnnoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl xuMudecKoi CBSI31 M TUITBI | bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IloBTOpeHue n yrayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3JIeJIOB Kypca 8 Kiaccay

6 Knaccudukaius XuMruaecKkux | bu6nmmorexka [IOK
PEAKIHI O Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbceb0
IToHsATHE O CKOPOCTH XUMHUUYECKOU

bu6nunorexa [IOK
7 peakuuu. [IoHATHE O TOMOTEHHBIX U 1

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

TCTCPOTCHHLIX PCAKIUAX

[ToHsiTHE O XUMUYECKOM PaBHOBECHH.
8 @DakTOpHl, BAUAIOLIUE HA CKOPOCTh 1
XUMHUYECKON PEaKIIMU U TIOJI0KEHUE

bu6nunoreka [IOK
https://m.edsoo.ru/00adc28c
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XHMHYECKOTO PAaBHOBECHS
9 OKUCIUTEbHO-BOCCTAHOBUTEILHBIC bubnuorexa [JOK
peakunu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHYECKOU
10 I/ICEO na I/II/IpCI/IJIBHBIG U ci1a0ble bubmorexa LHOK
A HHATIH https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
. bu6mmoreka [IOK
11 Nounbie ypaBHEHUS peaKinii
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
. . bubmuorexa [JOK
12 OCHOBAaHUH B CBETE IIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOTMTHYECKOM TUCCOIUALINH
XHUMHYECKHE CBOMCTBA COJIEN B CBETE
13 [IpEACTABIIEHUI 00 bubmorexa LHOK
peAl . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKOMN TUCCOIHAIINN
14 ITonsiTHe 0 THOPOIU3E CONEH bubmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O00011eHNEe U CUCTEMATHU3AIINA bu6nmmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienne 3xcnepuMeHTaIbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3amau»
KonTpoabnas padora Ne2 o teme
bu6mmotexka I[IOK
17 «INEKTPOIUTUYECKAS JUCCOLIUALIHS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
OO0111ast XapakTEpUCTHUKA TaIOINEHOB.
18 XI/IMI/I'—IGCKli/Ie CBI())ﬁCTBa Ha TIpuMepe bubmmorexa [OK
P p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopona. CoisiHast KUCIOTA, bu6mmoreka [IOK
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XMMHYECKHUE CBOKCTBA, ITOIYyYCHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padora Ne 2 o teme
20 I S . bu6mmoreka [IOK
«ITonydeHnue CONIHON KUCIIOTHI,
yi B . https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBONCTB»
Brruucnenus no ypaBHEHUSIM
P . bub6mmoteka [IOK
21 XUMUYECKHUX PEAKIUH, €CIIN OJTUH U3
https://m.edsoo.ru/00ade488
peareHTOoB J1aH B U30BITKE
” OO0m1as xapakTEpPUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpynsl https://m.edsoo.ru/00ade64a
AnoTponHble MOAU(PUKAIIUU CEPBI.
” Haxoxnenue cepel 1 €€ coequHEeHNN bubnuorexa LIOK
B IIpUpoOJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepel
24 CepoBo0opoJ1, CTpOEHHUE, bubnuoreka LIOK
buznyeckre U XuMUYeCcKre CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHast KHCIOTA,
. bubnuoreka [JOK
25 (bu3nyecKkue 1 XUMUYECKHE CBOWCTBA,
https://m.edsoo.ru/00adea28
MPUMEHEHUE
XHUMHUUYECKUE PEAKIIUH, JIEKAIINE B
OCHOBE TPOMBIIIIICHHOTO CIToco0a
%6 MIOJIyYEHUSI CEPHOI KUCIIOTHI. bubmuoreka [LIOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPY’KaIOIlIeH Cpe/ibl COeTMHEHUSIMU
cephbl
7 Brruncienne MaccoBoi 101 BBIX0OA bubnunorexka [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKa YIEMEHTOB bubnmnoreka [IOK
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VA-rpynibl. A30T, paclipoCTpaHEHUE https://m.edsoo.ru/00adeead
B IIpupoze, GPU3NIECKue u
XUMHYECKHE CBOWCTBA
AMMHUak, ero Gu3nYecKue u
29 XUMHYECKHUE CBOMCTBA, NOJTYUYCHHUE U brbmmorexa [HOK
> HOYH https://m.eds00.ru/00adf004
pUMEHEHHE
[TpakTrueckas padora Ne 3 mo Teme
30 «ITonydyenre aMmmuaka, U3y4eHHe ero bubmmorexa [HOK
Y MY https://m.edsoo.ru/00adf180
CBOICTB»

31 A3OTHas KUCIIOTA, € GUBNICCKUE U bubnnoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJEi
aMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHunid. XUMHYECKOE bubmmorexa LIOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>Kalolel cpebl
COCTMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

1 o (%) P b (1()1) pa (V) bubnuoreka [JOK

ocopHas kuciora, GuznuecKue u
p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MONy4YCHHE
Hcnonb3oBanue Gocdatos B

34 Ka4eCcTBE MUHEPAJIbHBIX YA00pEHUIA. bubmuorexa [LIOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
VYrnepon, pacnpocTpaHEHUE B

35 npu 2 e (I;I/ISI/II:IGCKEIe U XUMHYECKHE bubmmorexa LIOK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBA

36 Oxkcuapl yrieposa, ux Gu3sndeckue u bubnmnoreka [IOK

XAMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
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DKoJIorU4YecKre mpoodIeMsbl,
CBsI3aHHbIE ¢ OKcuoM yrieposa (IV)
N bu6mmoreka [IOK
37 VYroapHas KUCIOTa U €€ CONU
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKuciioro rasa. bubnnoreka [IOK
KauecTBennas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHavabHBIC TOHATHS 00
bubnuoreka [JOK
39 OpraHNYECKHX BEIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COEMHEHUSX YIiIepoaa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHUs
https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5. Pemienue

A1 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnnoreka [IOK
«BaxHeie HeMeTaJUIbl U X https://m.edsoo.ru/00ae0bf2
COCJTMHEHUS
Kontpomnsnas padora Ne3 o teme

. bubnuorexa [JOK
42 «BaxHee HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
OO01mmas xapakTepuCTHKa XUMHYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 Mertamnndeckas CBsI3b U bu6nmmoteka [IOK
METAJINYECKas KpUCTAIIINYecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 SEKTDO ccxuit bubmuoreka [JOK

JEKTPOXUMHYCCKHH P
p . P https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJNIOB
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OO0mme crnocoObI MOTyYEHUS
MertaioB. Ciiasel. BeraucieHus: mo
45 aBHEHHSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
yp PCAKIIH, https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
npuMecu
46 IlousTHe 0 KOPPO3UU METAILIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ac1278
bubnuorexa [JOK
47 eJIo € MeTall
Ilenourpie MeTaLIB! https://m.edsoo.ru/00ac14b2
48 OKCHUJIbI U TUIPOKCUJIBI HATPUS U bubnnorexa [JOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [[{erouHO3€eMENbHBIE METAILIIBI — bubmmoreka [IOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ae15e8
50 Baxneime coenuHeHNS KaIbIH buGmorexa LHOK
& a https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CHCTEMATU3ALIHS
3HAHUHI
5 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bu6mmotexka I[IOK
YCTpPaHECHUSA https://m.edsoo.ru/00ae1886
[IpakTuueckas padota Ne 6 mo Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHEHUs
54 P p— bu6mmotexa I[IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOICTBa OKCHIA U bubmuoreka [LIOK
TAJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nunoreka LIOK
56 Kenezo
https://m.edsoo.ru/00ac1d86
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57 OKcubl, THAPOKCUABI U COJIM JKeTe3a bu6mmoreka [IOK
(IT) u »xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06o01IeHre U cuCTeMaTH3aIUs
3HAHUN
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubanoreka [IOK
«BaxxHenmme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEAKIUH, €CIIU OJIUH U3
60 pEareHToB JIaH B U30BITKE WITH bubnuorexa [JOK
COJZIEPKUT TpuMecH. Beruncienus https://m.edsoo.ru/00ael750
MacCOBOM /101U BbIXOJa NPOAYKTa
peakuuu
61 O00011IeHNE U CUCTEMATU3ALIUS
3HAHUH
KonTponbHnas pabora Ne4 o teme
62 «BaxkHeue MeTaibl M UX
COCTMHEHUS»
63 BemectBa u Marepuansl B bubmuorexa [LIOK
TMOBCETHEBHOM KU3HH YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsI3HEHHE bubnnorexa [IOK
OKPYKaIOIEH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [LIOK
HKOJIOTHYECKUX MPOodIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6006111eHNE U bubmuoreka [LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHeiit ypok. O60011IeHNE T bubnmnoreka [IOK
[okymeHT co3aaH B anekTpoHHon copme. Ne 34 ot 16.11.2023. UcnonHutens: Pappees P.A. r,I’BJTEKTPOHHbIﬂ
=¥ TATAPCTAH

Ctpanuua 40 us 45. CtpaHuua cosgara: 16.11.2023 10:18



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cHCTeMaTH3amus 3HaHUM

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

68

PesepBHeIil ypok. O0001ICHHE U
cucTeMaTu3aIus 3HaHui

bu6mmoteka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB 10
[NPOIT'PAMME

68
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JIuct cormacoBanus k moxkymeHnty Ne 34 ot 16.11.2023
Wuunmatop cornacosanus: @apaees P.A.
CornacoBanue nHUIIUUpPoBaHo: 16.11.2023 10:19

Jluer coryiacoBaHus Tum coriracoBaHus: mocjieA0BaTeJIbHOEC
N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust
IToamucano
1 Daprees P.A.
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