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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (peAepanbHOl pabouei MporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMHM TPETOoJaBaHus ydeOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOILIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTENBHOE MpEAMETHOE COJIEpKaHHUe,
IpeayCMaTpUBaET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS, a TaKkKe TPEOOBAaHUM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XWMHH CIYXKUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHU O MaTepuaIbHOM E€IHMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPIUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUPOBAHUE MBIIICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEU(UKOW HAYYHOrO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
L[EJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOITUXCS;
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CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBieHUs B OOyYEHUM XHMHUU OOECHEUMBAIOTCS CIEUU(PUKON
COJEp)KaHUsl  y4yeOHOro  IMpeaMeTa, KOTOPBIM  SBISETCS  IE€Iaroru4ecKH
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM dTane €€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHUYECKOM XHMHMHM U HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX I[OHATUHU
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XUMHHU C(POPMUpPOBAHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPHUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBIIOJIHASI (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHS U MTOTYYEHHUS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NPOUCXOIUT C NMPUBICYEHHWEM 3HAHUU W3
paHee M3YYEHHBIX y4eOHBIX MpenameroB: «Okpyxawomuil mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMsI, IPAKTHUUECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpBI. 3a7ayua
y4eOHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, sI3bIKa HAayKd, B MPHOOIIEHUM K
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HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB M XMMHUYECKUX PEaKIui, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U MX IPUMEHEHUH B yI€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENFHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMU B ITOBCETHEBHOM JKU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHUpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW M  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaoIlIer0o MHUpa, WCIOJb3ysl 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeIIbHOCTH;

— ¢opMmupoBaHHEe y OOYYAIOMIMXCS T'yMAaHUCTHYECKUX  OTHOIICHHM,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEHW IPUPOLHOU CPEBL;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).
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COJEP)XAHUE OBYUEHUSA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U C0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHast Macca. MaccoBast 10JII XUMHUECKOTO AJIEMEHTA B COSAMHECHUU.

KonuuectBo BemectBa. Moabs. MosipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMUYECKUX COCTMHECHU.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHusA. Kiaccubukanms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW TMOCYIOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3nYecKuX CBOWCTB 0O0pas3lloB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHUM, HaOII0IeHIE U
ONKCaHWEe TPU3HAKOB TPOTEKAHUS XMMHUYECKUX peakuuid (pas3siokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (II) npu HarpeBanuu, B3auMOJEUCTBUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3/elieHHsi CMEceil: C TIOMOIIbI0 MarHuTa, (UIBTPOBAHME,
BBITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYHUCTKH TTOBAPESHHOMN
CONMM, HAONIOJACHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHME MOJEJe MOJeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CmocoObI
MOJlydYeHHUsl KUCIOopoJa B J1abopaTOpUU M MpOMBIIUIEHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.
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TennoBoit 3¢ (heKkT XUMHUECKONW peaklud, TEPMOXHMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnueckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpEI
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpupoie U B XKU3HU 4delioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonydenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJTyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakKoMJIEHUE ¢ 00pa3aMu OKCHJIOB U ONMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWE, pacClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcTBOPEHHs BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IoB HEOPTAaHWIECKUX BEIIECTB PA3INYHBIX KJIACCOB, HAOIOIEHNE U3MECHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS
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okcuna meau (II) ¢ pacTtBopoM cepHOM KUCIOTHI, KUCIOT ¢ METa/NIaMH, PEAKIIUil
HEUTpaJln3aluy, MOJYyYEHUE HEpPacTBOPUMBIX OCHOBAaHUMW, BBITECHEHUE OJIHOIO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaNTeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKHUX CBOMCTB MO IrPpyImaM U Mepuoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MennpeneeB — y4yé€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUsI U BOCCTaHOBIIEHUS. OKUCIUTENIM U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3noKeHusl, COSAUHEHHUS ).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIHUX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.
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OO1ue ecTeCTBEHHO-HAyUHbIe TIOHATHA: HAYy4YHBIA (PakT, TMIIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPO/IbI, MTOJIE3HBIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOW PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMAYeCKUX peakiiuii Mo pa3aIuyHbIM MPU3HAKaM (110 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKHE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU U TMOJOKEHUE XUMUUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OaaHca.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 95-sHyTpeH o1 03.10.2024. VicnonHuTtens: baknawosa O.H. r'BﬂEKTPOHHbIﬁ
CtpaHuua 8 n3 25. CtpaHnua cosgaHa: 03.10.2024 14:54 =¥ TATAPCTAH



Teopus 3NEKTPOIUTHYECKOU JUCCOIUALUU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakunu noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakuil HOHHOTo OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpoLEcca AUCCOLUAIIMH KUCIIOT, IeJI0uel U cojiei (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEHUE, pPEeaKIUuu pas3lIoKeHUs,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBA, IOJy4YeHUE, NOpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIME XJIOPUIbI U UX HAXOXKIECHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOWCTBA (0011IMe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIyYeHUsI CEpHOW KUCIOTHL. IIpuMeHeHue cepHOi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cyib(paT-HOH.
Haxoxnenue ceppl M €€ cCOoenMHEHUWH B IIpupone. XUMHYECKOE 3arps3HEHue
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.
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OOmast xapakrepucTtuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIICHHs. A30T, paCHpOCTPAHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHUYECKUE CBOUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHUI.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yrinepona B mnpupoxae. Okcuasl yriepoaa, uUX (U3MYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
IpUMEHEHUE. DKOJIOTUYEeCKUe MpoOIeMbl, CBA3aHHbIE ¢ okcuaoMm yraepoaa (IV),
TUI0TEe3a TJI00ABHOTO TOTEIJICHUS KJIMMara, MapHUKOBBIM 3¢ @dexT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO035HCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, O€NKax, yriieBoJax — U uX
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmenenne. CoequHeHus KpeMHus B pupoje. O61mume npeacTaBieHust 00 OKCUae
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIO/ICHHE MPU3HAKOB
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UX TPOTEKAaHHs, OMBITHI, OTpa)karouiue (U3MUYecKue U XUMHUYECKHE CBOMCTBA
TaJOT€HOB M WX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJICHIE KaYeCTBEHHON peakliy Ha Cyb(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), 00pa3iaMu a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W HU3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOW KHCJIOTBI C MEAbK (BO3MOYKHO HCIIOJIb30BAaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclioO3HaBaHUE M U3YUYEHUE CBOMCTB YIVIEKMCIIOTO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a1ad MO0 TeMe «BaxxHeWlne HeMEeTaUIbl U HUX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH32)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBl HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHNE B pupoje. Pu3ndecKkue U XUMUYECKUE CBOWCTBA MarHus 1
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Kayiblusi. BaxxHeiire coequHeHns KaIbIus (OKCU, TUAPOKCU/T, COTH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHEe CBOMCTBA aIFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIIBI U cosn kenesa (I1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHus, KaJblysl, aTIFIOMUHUS, ITMHKA, sxene3a (1)
u xenesa (III), menu (II), HaGmromeHUe M omMcaHUE IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay No TeMe «Baxnenmme
METaJJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
WCIIOJIBb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIJIaBBI METAJIOB, MOJMMEPHbBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M NMPU HM3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BAHUE KaK OOIMMUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.
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OO1ue ecTeCTBEHHO-HAyUHbIE MOHATHSA: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCupUKalusi, TMEepUOJUYHOCTh, HAOIIOACHHE,
IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aTOM, EKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIBI,
PaNOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAJIINYECKas]
pemérka, CIulaBbl, (PU3MYECKHE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasIbl, TOPHBIE TOPOAbI, TOJIE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 95-sHyTpeH o1 03.10.2024. VicnonHuTtens: baknawosa O.H. r'BﬂEKTPOHHbIﬁ
CrpaHuua 13 3 25. CTpanuua cosaara: 03.10.2024 14:54 =¥ TATAPCTAH



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS MNMPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINK 00YUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpPEHUE OIBITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOILLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEJCTABJICHUSI O COLMAIBHBIX HOPMAax M TMPABMIAX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATENIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOHN JESTEIBHOCTH TNPU BBIMOIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1a4, BBITOJHEHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUM YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO U B3aWUMOIIOMOIIN
B MPOILIECCE ATON yUeOHOM JesATeIbHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOI'O IMO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEUIECTBE M XUMHUUYECKOW PEaKIWH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJII IOHUMaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TOZHAHUH 3TUX 3aKOHOMEPHOCTEM;

[03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB U SIBICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEpPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HWH(POPMAIMOHHBIX

TEXHOJIOTHH;
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WHTEpEC K OOYYECHHIO W TIO3HAHUWIO, JIFOOO3HATENBHOCTHh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa30BaHHWIO, TIPOCKTHOM W  HMCCIIEOBATEIHLCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBb:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUH M
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOAMMOCTA COOJIONIEHUs TpaBWil OE30MacCHOCTH TMpU OOpallleHUd C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPaKTHIECKOMY M3yUYeHUI0 Tpodeccrii 1 Tpyla pa3IndyHOTO POJa,
YBaKECHHE K TPYAY U pe3ysbTaTaM TPYJ0BOMU AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCcHenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11€7I€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHHMAaHUE IIEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTEe C BEIIECTBAMH, a TAKKE B CUTYaIIHSIX,
YTPOKAIOIIUX 3J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00albHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTEeW UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX peE3yJbTaTOB BBIICIAIOT 3HAYUMBIE AJIsS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIIEHAYYHBIC MOHATHS (3aKOH, TEOPHU S, PUHIIUII,
runoTesa, (Qakr, CcucTeMa, TMPOIECC, OHKCIHEPUMEHT U Jpyroe.), KOTOpbIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOMN
HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOpbIE O0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU

ACATCIIBHOCTHU.
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Ilo3HaBaTe/IbHBIE YHUBEpPCAIbHbIE y4eOHbIE /1eiiCTBHUSA

ba3oBble 1ornyeckue aeficTBusA:

YMEHUSL HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIIIEHUS MPU OCBOEHUU
3HAHMUI: PAcCKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHATHUSIMH), WCIOJIb30BAThH
MOHSTUS JJI1 OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALMUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIuH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykaAeHUs (MHAYKTUBHBIC, AENYKTUBHbBIC, 110 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

YMEHHE TPUMEHATH B TMPOLECCe TMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
IpeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUHU MOJEIIbHBIE MTPEICTAaBICHUS —
XMMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHuYecKas (opMmyna U ypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-TI03HABATENbHBIX 33]a4, C YUETOM
THX MOJENBHBIX IMPEACTABICHUI BBIBISATh M XapaKTEPU30BATh CYIIECTBCHHBIC
NPU3HAKU U3YyYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaAKIIHA,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEUMS B U3yYaEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble uccienoBaTelbCcKne 1eiiCTBUS:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAaHMs, a TAKXKE B KAU€CTBE OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE
IPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

npuoOpeTeHre OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3aldd M MPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, yMEHUE HaOMoaaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJbTar, (POPMYIUPOBATH 000OIIECHUS U
BBIBOJIbI 10 pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHMS, COCTABIATh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH WH(HOPMAIUIO
pa3NUYHBIX BUIOB U (POPM MpEACTABICHUS, MOJYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONyJIIpHasl ~JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE TPUMEHATH Pa3ju4Hble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIllMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX I BBIOJIHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTi MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (hOpMY TIpeacTaBieHUs] HHPOpMaAUU U
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WJUIKOCTPUPOBATh pElIaeMble 3aJa4d HECIIOKHBIMH CXEMaMH, JHarpaMMaMy,
npyrumu popmamu rpauku U UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
HCCJIEIOBATENHCKON JEATEIbHOCTH UHMOPMAIIMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEIIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKOIIEH MNPUPOIHON
CpENBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe IeCTBHS:

YMEHUS 33]1aBaTh BOIIPOCHI (B X0J1€ AMAJIOTA U (UJTM) TUCKYCCHUHU) TIO CYIIECTBY
oOcyx/aeMol TeMbl, (OpMYyIUpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHsSI  NPEACTABIATH  IOJYYEHHBIE  PE3yJlbTaTbl  IO3HABATEIBHOMU
JEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTAX; JeNaTh MPE3CHTALUIO
pEe3yIbTaTOB BBHIMIOJHEHHUS] XMMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
ITIO3HABATEIIBHOM WM MCCJIEAOBATEIbCKOW  NESITENBHOCTH  IPU  PELICHUHU
BO3HHMKAIOIIMX NpOoOJIEeM Ha OCHOBE Y4yé€Ta OOILIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JEHCTBUM, OIPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITEJIbHO OMNPEACNATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
ITO3HABATENBHBIX 3a/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JCUCTBUM MPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pE3yJIbTaTa 3asBIICHHOM LEIU, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAracMbI€ B YCIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A OpeAMETHOM  o0nacth  «XUMUS», BUJBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K koniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONITUXCS YMECHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IOHSATHW: aTOM, MOJIEKYJA,

XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(oIHOpOHAsE M HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
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MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO 3JIEMEHTa B COSTUHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(UKaIUs peakuui: peakuuu
COCJIMHEHHUS, pPEaKUUU Pa3jOXKEHUs, PEaKUUd 3aMEIICHUs, PEaKIUU
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEAKIINH, TETUIOBOU 3PPEKT peaKiluH,
AJIpO aToMa, SJEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMHUYECKasi CBS3b, MOJSPHAS M HEMOJIAPHAs KOBAJICHTHAs CBS3b, HOHHAS
CBs3b, HWOH, KaTHOH, AaHWOH, pPACTBOpP, MaccoBas [OJis BelllecTBa
(mporeHTHAsl KOHLIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TOHSITUH W
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJIHMKY JJIS COCTaBJIeHHUS (HOpMYJT
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIINM;

e OIpPENEATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHHUSIX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXpPAHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e OINKCHIBATh W XapakTepu3oBaTh TabIuuHyo ¢opmy Ilepuonnueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymma)y, mansie u
OOJBIIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xxumudeckux odyemeHToB [, U.
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, o01ee YUCIo FIEKTPOHOB U
pacrpeieNIeHUe UX IO JIEKTPOHHBIM CJIOSM);

e KJIACCHU(PUIIUPOBATh XMMHYECKUE IJIEMEHTHI, HEOPTAaHUUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILECTB, MO TEIIOBOMY 3D PeKTy);

e XapakTepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX TMIPEBpaAlllEHU B
Pa3JIMYHBIX YCIOBHUSIX;
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e BBIUKCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MAaCCOBYIO JIOJTFO XHUMHYECKOTO JJeMeHTa 1o (opMyse COCIUHCHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOH peaKInu;

e TPUMEHATH OCHOBHBIEC OTIEPAIIMH MBICIUTEIILHON JAESITEIIbBHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIIEeHHWEe, CHUCTEMaTHU3aInio, KIIacCU(PUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJbI
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

e CJIEIOBATH ITPaBUJIaM MOJIb30BAHUS XUMHUECKOM MOCYA0U U Ja00paTOPHBIM
o0opyZIoBaHMEM, a TaKXe TNpaBWiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(BomopoJia M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C ONpPEAEIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKUE DKCIIEPUMEHTHI MO PAaClO3HaBAHUIO PACTBOPOB IIEIOUEH U
KHUCIJIOT C TTIOMOIIIbIO UHJIUKATOPOB (JaKMyC, (eHON(PTAICUH, METUIOPAHK
U Ipyrue).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e pACKpBIBATh CMBICI OCHOBHBIX XHWMHYECKHUX MOHSATUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYecKasi CBsI3b, TEIUIOBOM 3(P(DEKT
peakiuy, MOJib, MOJISIPHBIM ~ 00BEM,  PacTBOp,  DAJICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLUALMS, PEAKUUd HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHas, MOHHaA,
METAJTNYECKas ), KpUCTAIIMYECKAs pEIIETKA, KOPPO3US METAIIOB, CIIABBI,
CKOPOCTh XMMHUYECKOW pEaKUWHU, MPEAEIbHO JOMYCTUMAas KOHLEHTPALIUS
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU NOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJISI COCTaBJCHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OIpENENSATh BAJICHTHOCTh U CTETICHb OKUCIICHUSI XUMUUYECKUX IJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEOWHEHWU 1o ¢dopMmysiaMm, BHUII XUMHYECKOU
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CBs3U (KOBaJ€HTHAs, HWOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsi MOHA MO0 XUMUYECKON (QopMylie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. M. Mengeneesa u
JEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIHUCHIBAaTh U XapaKTEPU30BAThH
Tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas noArpynmna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKON TabIHUIIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsin  anapa, oOllee YUCIO DBJIEKTPOHOB U PAacHpeesieHue UX 0
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HX COCIWHEHUHI B Mpeenax MajblX MEPUOJIOB U
TJIaBHBIX MOJATPYMI C YYETOM CTPOCHUS UX aTOMOB;

e KJacCUPUIMPOBATH XMUMHUYECKHUE HJIEMEHTHI, HEOPTAHMYECKHUE BEILECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIECTB, MO TEIJIOBOMY 3P dEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB);

e XapakTepu30BaTh (OMHUCHIBATH) OOIMIME W CHEHUPUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEILECTB, MOJTBEPKIAs OMNHUCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

e COCTAaBJSITh YPAaBHEHHS DJIEKTPOJUTHYECKON AUCCOLMALUM  KHUCIIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, ypaBHEHUSI peaklMii, TOATBEPKAAOIIUX CYIICCTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

e PpACKpBIBaTh CYIIHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIl
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca dTUX PEaKIIUiA;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HUX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpalleHUd B Pa3IUYHBIX
YCJIOBUSIX;

e BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOro »3jieMeHTa 1o ¢Gopmylsie COeAUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHYECKON PEaKIINH;

e COOJIIOIATH MPaBUJIA TIOJIL30BAHMS XUMUUECKOU TTOCYI0N 1 TaO0paTOPHBIM
o0opyZoBaHMEM, a TaKXKe TMpaBuia oOOpamieHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HHCTPYKIUSIMU TIO BBINIOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKHUX OIBITOB 10 MOJYYEHUIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa U yTJIEKUCIIOro rasa);
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e TIPOBOJIUTH PEAKITUH, TIOJITBEPKIAONITNE KAYSCTBEHHBIN COCTAB Pa3JINIHBIX
BEIICCTB: PACIO3HABaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMHI-, WOIHI-,
kapboHat-, (ocdar-, cunmkar-, cynbdar-, THIPOKCHUI-UOHBI, KATHOHBI
aMMOHHS M HMOHBI HM3YYCHHBIX META/IOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e TIPUMECHSTH OCHOBHBIC OTICPAIINU MBICITHTEIBLHOU ACSITEILHOCTHA — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000ITICHUE, CHCTEMATH3AITNIO, BEISIBIICHUE TIPUIUHHO-
CIICICTBECHHBIX CBS3CH — I M3YUYCHHUS CBOMCTB BEIICCTB U XUMHYECKHX
peakinii, eCTCCTBCHHO-HAyYHbIE METOAbl ITO3HAHUS — HaOJIOJCHUE,
U3MepeHHE, MOICITUPOBAHUE, IKCIIEPUMEHT (PealIbHbIN U MBICIICHHBIN ).

[okyMeHT co3aaH B anekTpoHHow copme. Ne 95-sHyTpeH o1 03.10.2024. VicnonHuTtens: baknawosa O.H. B SINNEKTPOHHbIA
CrpaHunua 21 3 25. CTpanuua cosaara: 03.10.2024 14:54 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoauuecTBO yacoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMust — BakHasg 00J1acThb

L1 €CTECTBO3HAHUS U 5 ) bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peakunu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 oKcumax https://m.edsoo.ru/7f41837¢c
2 Bonopoa.Ilonsitue o kucnorax g 1 bu6nmorexa LIOK

' U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubmuoreka [IOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuumn
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[Tepuonnueckuii 3aKOH U

I[TPOTPAMME

31 [Tepuoanueckas cucrema - bubnunorexa LIOK
XAUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.

3.2 OKucCIUTeNbHO- 8 bubmmorexa LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunorexa LIOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne ni/mm P Kourpoubnbie IIpakTuyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. BeniecTBO U XUMHUYeECKHE PeaKIUU
11 [ToBTOpenue u yriryosieHre 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs JUCCOLUALIMS. 2 1 1 bubnunoreka [JOK
' XUMHYECKUE PEAKIINU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraabl 1 HX coOeINHEHUS
21 OO6mrast xapakTepruCTUKa XUMUYECKHUX 4 1 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
) PYHIIHL- 2P https://m.edsoo.ru/7f41a636
COCIMHECHHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 Bubmmorexa LIOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.4 SHCHIVIICHTOI? IVApr TIbL. YTJIEPO U 8 1 2 bubmmorexa [OK
' ) PYIHEL >TIEPOX https://m.eds0o.ru/7f41a636
KPEMHHI 1 UX COETMHEHUS
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Uroro no pazneny 25

Pazgen 3. MeTa/iibl M HX COeTUHEHU S

. bu6mmoreka [JOK
31 Obume cBolCTBA METAILIOR 4 hitps://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
) I 16 1 2
3.2 Baxueiinie MeTaibl 1 UX COSIUHEHUS hitps-//m.cdsoo.ru/7f4 12636
Wroro no pazneny 20

Pasnen 4. Xumus u okpykaiomas cpeaa

4.1 BemectBa u MaTepualbl B )KH3HU YE€IOBEKA 3 bubmorera [JOK
’ B P https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
p BHOE BDEMS 3 bubmuoreka [JOK
e3¢p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 7
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