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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XMMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIIero o0Opa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (eaepaibHONW paboyell MPOrpaMMbl
BOCIIUTAHUS U C YYETOM KOHIIECTIIIMU MPENOJaBaHUs YYEOHOTO MpeIMeTa « XUMHUSI»
B 00pa3oBateNbHbIX opranu3zanusx Poccuiickoiit denepanuu.

[Iporpamma mo xumuu Oa€T TpEeACTaBICHHUE O LENAX, OOUeld CTpareruu
oOyyeHHus, BOCHUTAHUA M Pa3BUTUS OOYYAIOUIUMXCS CpPEJICTBAaMU Yy4EOHOTO
npeamera, YCTaHABIIUBAET o0s3aTeIbHOE IPEIMETHOE coJiepKaHue,
IpelycCMaTpUBaeT paclpeiesieHue €ro IO KilaccaM M CTPYKTYPUPOBAHHE I10
pazieinaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENSICT KOJUYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTePUCTUKHU COJIep>KaHusl, PEKOMEHAYEMYIO
MOCJEA0BATEILHOCTh ~ M3YUEHUSI XUMHU C Y4YETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBsI3€H, JIOTUKM  y4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuxcsi, ONpeAessieT BO3MOXHOCTH MpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, a Takxke TpeOOBaHUM K
pe3yabTataM 00y4YeHHUs] XMMUU Ha YPOBHE II€JIed U3y4YeHUs MpeaMEeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATENbHONU JEATebHOCTU OOYYalolIerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUSI.

3HaHUWE XHUMHUHM CIYKUT OCHOBOM Uit (opMHpOBaHHMS MHUPOBO33PEHUS
oOyyarolerocsi, ero MpeACTaBICHU O MATEPUATbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poOJib UTPAOT (POopMHUpPyEeMble XHUMHUEH NPEACTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPrUM U 00 SBOJIIOIMU BEHIECTB B MPUPOJIC, O MYTAX PEIICHUS TI00aNIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTMYECKON O€30MaCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenune xumunu:

CrOCOOCTBYET  peanu3alldd  BO3MOXHOCTEM 171 CcaMOpa3BUTUA U
(dhopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 001Iel U PYHKIIMOHATILHON IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
0o0y4aroluxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM y4eOHOM  JIesITeIbHOCTH,
AKCHEPUMEHTAJIbHBIX M HCCIIEIOBATEIILCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsI1a HA €IMHCTBO NPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B pOpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yYaroInXcs;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOAE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlaHHbIE HampaBlieHHs] B OOy4YEHUU XUMHUHM OOECTIEUMBAIOTCS CIHEIU(PUKOM
COJIep>KaHMsl  y4yeOHOTrO  MpeaMeTa, KOTOPBIM  SBISIETCS  NEJaroruyecku
aJanTUPOBAHHBIM OTpaK€HHWEM 0a30BOM HAYKW XUMHUU Ha ONPENIEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOIO 00I11IeT0 00pa3oBaHuUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOUIMMUCS CHCTEMbI IMEPBOHAYAIBHBIX TMOHATHUI XWMHH, OCHOB
HEOPraHWYEeCKOM XHMHM UM HEKOTOPBIX OTACJbHBIX 3HAYMMbBIX TMOHSATUH
OPraHNYECKON XUMUMU.

CrpykTypa coAep:kaHUsl MPOTpaMMbl MO XUMHUU CcHopMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mnoaxoaa K €€ m3ydeHuro. CojaepKaHuE€ CKIIAJbIBACTCS U3 CUCTEMBbI
MOHATUN O XUMHUYECKOM JIEMEHTE M BEIIECTBE U CUCTEMbBI OHSITUA O XUMUYECKON
peakiuu. OO0e ATU CHCTEMBl CTPYKTYPHO OPraHM30BaHbl MO MPUHIHUITY
MOCJIEIOBATENILHOIO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETHUUECKHUX MPEACTABICHUU
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUSI KAK OCHOBBI BCET0 €CTECTBO3HAHUS,

— Ilepunognueckoro 3akona /. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBSI3H;

— TMPEACTaBICHUN 00 dJIEKTPOJUTHYCCKOM IHUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JPYroMmy, BBINONHSASA (QYHKIUM OOBICHEHUS U MNPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEM MPAKTUYECKOIO0 MPUMEHEHUS U TOJIY4YCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHHME TMPOrpaMMbl 1O XUMHUU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABJICHNUS 0 XUMUUYECKOU COCTABIIAIOIIEH HAYYHOU KapPTUHBI MUPaA B JIOTUKE
€€ CHCTEMHOM MpPHUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METO/IaM TO3HAaHUs B Hayke. M3yueHne XMMHUU OPOUCXOAHUT C MPHUBICUECHUEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX MpeAMeTOB: «OKpyX aromuil MUpy,
«buomnorus. 5-7 kmacee» n «dusuka. 7 Kiaccy.

[Ipy wu3yyeHMH XUMUHU TPOUCXOAUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKOW HAYKH KakK OOJACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPaKTHUECKOU
NEATENbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3ajmaya y4yeOHOro mIpeIMeTa COCTOMT B (POPMHUPOBAHMU CHCTEMBl XUMHUYECKHUX
3HAHUM — BaKHEHIIMX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUYECKUX IOJIOKEHUH,
JIOCTYNHBIX OOOOIIEHN MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUN K HAYYHBIM METOJaM TMO3HAHUA TPU U3YYCHUU BEUIECTB U



XUMHUYECKUX peakiuii, B GOPMUPOBAHUN U PA3BUTHH TO3HABATEIHHBIX YMEHUN U
UX TNPUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOW U y4EOHO-HCCIIEI0BATEIbCKON
JEATEeNIbHOCTH, OCBOCHUU MpaBWJ 0€30MacHOro OOpallleHHs C BEIIeCTBAaMU B
IOBCETHEBHOM KU3HH.

[Ipy M3y4eHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHUE MPUOOPETU TaKUe 1eIH, KaK:

— (opmupoBaHHe WHTEIIEKTYalbHO pPAa3BUTON JIMYHOCTH, TOTOBOW K
CaMOOOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh  OOy4Y€HHsS HA  CHUCTEMATHYECKOE MPUOOIIECHUE
o0y4arolmuxcs K CaMOCTOSITEIbHOW IO3HABATEIBHON JI€SITEIbHOCTH, HAayYHBIM
MEeTOJaM MO3HaHUsA, (POPMUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yclIOBUM, CIIOCOOCTBYIONIUX MPHUOOPETEHUIO 00yHArOITUMHUCS
OMbITa Pa3HOOOPA3HOU JESITENBHOCTH, MO3HAHUS M CAMOMO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIUMM), MMEIONIUX YHHBEpPCAJbHOE 3HAUCHUE s
Pa3TUYHBIX BUIOB JICITCILHOCTH;

— (¢opmupoBaHue oO0meH (QYHKIHMOHAIBHOM U €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATHP W OICHUBATH SIBICHUS
OKPY’KaIOIIEro Mupa, UCIOJIb3ysl 3HAHUS WM OMbIT, MOJYYEHHbIC NMPU HU3YUYCHHUU
XUMHUH, TPUMEHSTh HMX MPHU PEIIEHWd MNpoOJeM B TOBCEAHEBHOW JKU3HU U
TPYAOBOM IEATEIBHOCTH;

— (QopmupoBanre y o0OydYarolUXCi TyYMaHHUCTHYECKUX OTHOIICHUH,
MOHVUMAaHUSI TEHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH JKOJOTHYCCKHU
1enecooOpa3Horo MOBEJAEHUsT B OBITY W TPYJOBOM JAESTEIBHOCTH B LEJAX
COXPaHEHUsI CBOETO 3/I0POBbs U OKPY’KAIOILIEH IPUPOLHON CPEBIL;

— pa3BUTUE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOCHHUS OOIIEUYETIOBEYECKUX IIEHHOCTEH,
FOTOBHOCTH K OCO3HAaHHOMY BBbIOOpY Mpoduiisi ¥ HAMpaBICHHOCTH NaJIbHEHUIIIETO
oOy4eHusl.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX IS M3yYEHUS XUMHH Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

B coomeemcmeuu ¢ Memoouueckumu pexomeHoayuamu U NOPSAOKOM
peanusayuu - NPOPECcCUOHANbHO20  MUHUMYMA,  USTNONCEHHbIMU 6  NUCbME
Munucmepcmea npoceewenus Poccutickou Pedepayuu om 17 aeeycma 2023
eooa Ne JII'-1773/05" & codeporcanue u memamuyeckoe NIAHUPOBAHUE paboueli
npocpammsl BKIIOYEHA NPOPOPUESHMAYUOHHASL COCMAGTAWAs, KACAWACs



o3HaKomieHus ¢ npeonpusmuimu 2.0. Camapa u Camapckou obracmu u nymet
nonyuenus npogheccuii 6 coomsemcemsayrowux BY3ax u CCY3ax.

COIAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMUYECKHE TOHATHS

[Ipeamer xumuu. Ponb XuMuu B ®KU3HU YeloBeKa. Xumuueckue npogheccuu™.
Xumus B cucreme Hayk. Tema u BemecrBa. Pu3MYeCKue CBOWCTBA BELIECTB.
ArperatHoe cocTosiHue BeuecTB. [loHsTHe 0 MeTO1aX MO3HAHUS B XUMUU. YUCThIE
BelecTBa U cMecu. CriocoObl pa3iesieHus] CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE »dJIeMEHTbl. CHUMBOIBI XUMHUUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX D3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHasg Macca.
OtHOocHuTENBHAS MOJIEKYJIsIpHas Macca. MaccoBas J0JIsI XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUM.

KommuecTBo BemectBa. Moisb. MonsipHass Mmacca. B3anMocCBsA3b KOIMYECTBA,
Macchl W 4YHUCJa CTPYKTYPHBIX €AWHUI[ BemiectBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

PU3UUECKUE U XUMHUYECKUE SBIICHUs. XUMHUUYECKasl PEaKUUs U €€ PU3HAKH.
3aKoH COXpaHEHHUSI MacChl BEIECTB. XUMHU4YecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peakuii (COeAUHEHHUS, Pa3JIOKEeHHUS, 3aMEIICHUs, OOMEHa).

Kpamkuti  0630p npogheccuu  xumuxa — uccredogamens, XUMUKA-
cunmemuxa.

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0M, mpaBuUiaMu paboOThl B J1a0OpaTOpuu U
npuéMamMu o0paileHus: ¢ JabopaToOpHbIM 000PYIOBAHUEM, U3YUCHUE U OMHCAHUE
(¢u3nYeCcKX CBOWCTB O00pa3lloB HEOPraHMYECKHX BEIECTB, HAOJIOJACHUE
¢uznyeckux (IJIaBJIEHHE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCALUS BOJABI) U XUMHUYECKHX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJia C KUCJIOTOMN) SIBJICHUM, HAOII0IEHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM Oapusi, pa3joKeHUE THIPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoaeiicTBUE xeie3a ¢ pactBopom coiu meau (II),

M3yU€HHUE CMOCOOOB  pa3liefieHusl CMeceid: ¢ TOMOIIbI0  Mar"ura,
bunbTpoBaHUE, BBIIAPUBAHUE, JTUCTWUISALMS, XpoMatorpadus, MpPOBEIACHUE
OUHCTKU TMMOBAPEHHOW COJHU, HAOJIOJICHHE U OMHCAaHWE PEe3YyJbTaTOB MPOBEICHUS



OTbITa, WJUTFOCTPHUPYIOMIETO 3aKOH COXPAaHEHWS MAacChl, CO3/JaHHe MOJeNeh
MOJIEKY (IIapOCTEPHKHEBBIX ).
Kpamxuii 0630p npopeccuu  nabopanma xumuuecxkoil 1ab60pamopuiul.

*  Ilpogpopuenmayuonnas cocmasiaowas paboueil npoepammul (Odaiee
8b10€JIEHO KYPCUBOM)

BaxHelilue npeacTaBuTe/ Il HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech ra3zos. CocraB Bo3ayxa. Kucmopon — snmemeHT m mpoctoe
BellecTBO. HaxoxkaeHue kuciopona B mpupone, (puanueckue M XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIyYeHHUs KHUCIIOpoJa B Jlabopatopud ©  mpombiinieHHOCTH. Kpyrosopot
KHcJIopoa B ipupojie. O30H — amnoTpornHas Mmoaudukamus kucinopoaa. Kpamkoe
onucanue npouzsoocmea 340 "Camapckuii Kucnopoonwiii 3a600".

TennoBoil 3PGheKT XUMUYECKOW peakiuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- W DSHAOTEPMHUYECKUE peakuuu. TOIIMBO: Yrojib W METAaH. 3arpsi3HEHUE
BO3/lyXa, YyCWIEHHE mapHUKoBoro 3d@dekra, pa3pylieHue O030HOBOTO CJIOS.
Kpamxuii 0630p npogheccuu xumuxa-sxonoea.

Bomopon — »nemMeHT M mpoctoe BemecTBo. Haxoxaenwe Bomopona B
npupojie, (uznueckue W XMMHYECKHME CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nosyuyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacu€Tel M0 XUMUUYECKUM YPaBHEHUSIM.

duznyeckue CcBoMCcTBa BOAbl. Boma kak pacTBoputeib. PacTBOpBI.
HacpilieHHble ¥ HEHACBIIIEHHbIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis BEIIeCTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpOB B mpuposie U B KU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHUE MPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOAHBIX BOA. 3HAKOMCMBO C
npogeccueii 1a60panma XumMuiecKko2o aHaiusd.

Knaccudpuxanusa neopranuueckux coenunenuit. Oxcuanl. Knaccudukanus
OKCUJIOB:  cosieoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcunioB. Dusnueckue U XUMHYECKHE
CBOMCTBa OKCUIOB. [TosryueHnue okcuaos.

OcHoBanus. Krnaccudukanusi OCHOBaHMM: WIENOYM UM HEPACTBOPUMBIC
ocHoBaHMus. HoMeHkiatypa ocHoBaHuid. DHU3NUECKHE U XUMHYECKHE CBOWCTBA
ocHoBaHui. [losryuenrue oCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. Ouzndeckue u
XMMHUYECKHE CBOMCTBa KUCHOT. Psn axktuBHoctn metaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenkiarypa coneil. @U3MYECKHE U XMMHUYECKUE CBOWCTBA COJIEH.
ITonyuenue coiei.



I'eHeTndeckas CBs3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEICICHUE COAECPKaHUS KUCIOPOAa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, paclio3HaBaHWE U W3YyUYCHHE CBOMCTB KHUCIOpOJa, HaOJIIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHusl TopeHus (moxapa), O3HaKOMJICHHME C 0O0pa3liaMu OKCUJIOB U
OMHUCaHWE WX CBOMCTB, MOJy4YeHHE, COOUpAHUE, PACIIO3HABAHUE U U3YyUYCHHE
CBOMCTB Bojlopoja (ropeHue), B3aumojeicTsue Boaopoaa ¢ okcugom menu (II)
(BO3MOKHO MCIOJIb30BAHUE BUEOMATEepUaiOB), HaOMOAeHUE 00pa3I0B BEIECTB
KOJMYECTBOM | MOJb, HCCIEeIOBaHHE OCOOCHHOCTEW pPACTBOPEHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM JI0JIEM pACTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOJABI C METAJJIAMHU
(HatprieM ©  KaiblMeM) (BO3MOXHO  HCHOJIb30BaHUE BHUIEOMATEpPUAIOB),
uccienoBaHue o0pas3loB  HEOPraHMYECKUX BEIHIECTB  PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJOT W IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuga meau (II) ¢ pactBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeTaJUIaMH, pPEaKkUuMid HEeUTpaau3aluu, I0Jy4YeHUEe HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METa/ljla APYTUM K3 pacTBOpa COJHU, PEIICHUE
AKCIEPUMEHTANBbHBIX 3aJad N0 TeMe «BaxHellne KIacChl HEOPraHWYeCKHUX
COCIMHECHUI.

Hesamenvbnocmv  xumuxa-skonoea. H3yuenue 3azpszHenHocmu 6030yxXa Ha
yauye, uU3yueHue COO0epHCaHusi meepovlx npumecel 6 6030yxe, UCMOYHUKU
3aeps3HeHUs 6030YXa 6 patione WKOIbl (OOMAUHUL NPOEKN).

Hepuognuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XMMHYECKasi CBA3b.
OKuCIUTETBbHO-BOCCTAHOBUTEIbHBIE PeaKIuu

[lepBble MOMBITKH KiIacCU(UKAMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX 3JJIEMEHTOB (ILEJIOYHBIE M IIEJOYHO3EMEIbHbIE METaJlIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yOT aM(pOTEPHBIE OKCHJIbI
Y TUJIPOKCUJIBI.

[Tepunoanueckuii 3akoH. [leproanyueckas cucteMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KoporkonepuogHas W JJIMHHONEpUOAHAass  (QOpMbI
[lepuonnueckon cuctembl xumuueckux 3yeMeHToB JI. 1. Menpaeneea. [lepnoast



u rpymnnbl. OU3NYECKUH CMBICT IOPSAAKOBOIO HOMEpPA, HOMEpPOB Mepuoaa |
TPYNIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  000JIOYEeK aToMoB TMepBbiX 20 XMMHYECKHUX  DJIIEMEHTOB
[Tepuonnueckoun cucremnl JI. WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €r0 nojoxeHuto B [lepunognueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJhyca aTOMOB XHWMHWYECKUX 3SJIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNIaM U NEPUOTAM.

3nauenue [lepuonnueckoro 3akoHa u [lepponnueckoil CUCTEMbI XUMHYECKHUX
3JIEMEHTOB Ul Pa3BUTUsA Haykd W npaktuku. [[. M. MennpeneeB — y4y€HbIM U
rpaXkJaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
ITpoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUA. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHue oOpa3lloB BEHIECTB METANIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiyu pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnule ceasu

Peanuzamus MeXnpeaMeTHBIX CBSA3CH IMPU HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCSL 4e€pe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU [JI1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccu(dUKalus, NEePUOJAUYHOCTh, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMNbI, PAJUOAKTUBHOCTD, MOJICKYJA, 3JEKTPUYECKUN 3apsjl, BELUIECTBO, TEJO,
00bEM, arperaTHOe€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKHE BEIMYMHbBI, €IUHUIIBI
M3MEpPEHUSs, KOCMOC, IUIAaHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dotocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpalbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOIAEMbIE, TOILUIMBO, BOJIHBIE PECYPCHI.



9 KUIIACC

BemecTBo U XumMH4YecKasi peakimus

Xumuueckue npouszsoocmea Camapcrou oonracmu. Cpeonue cneyuanivbHvie
yueOHble 3a8edeHus Ons NOJNYYeHusi XumMudeckux cneyuanvHocmeu. BY3wvi
XUMUYECKO20 NPOPUIAL.

[Tepunoanueckuit 3akoH. [leproanyueckas cucteMa XMMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, Kajus, Kalblud W UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3eMEHTOB B Ilepuomnueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BellecTBa: BHIBI XUMHYECKOW CBA3U. THUIBI KPUCTAINIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKUA U
BHJa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XUMUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KjaccaM HEOPraHWYEeCKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccuduxanysa XuMu4ecKux peakiuii o pa3inuyHbIM MpU3HaAKaM (10 YUCITY
U COCTaBy YYacCTBYIOUIMX B PEAKIHMHM BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEHEW OKUCIICHMSI XUMHYECKUX 3JIEMEHTOB, IO 0OPaTUMOCTH, MO
Y4acTHIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctu xumudecko peakiuu. [loHsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusx. [loHsTHEe 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. [lonstue o karanuse. [loHsiTue 0 XuMuUueCkoM paBHOBecHU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJOXKEHUE XHUMHUYECKOTO
paBHOBecusi. OO0 «Hogokyiibvluesckull 3a600 Kamaiuzamoposy - KpynHetuiee
CHeyuanusupo8anHoe  npeonpusmue Nno  HPOU3BOOCME)  KAMAIU3IAMOPOS.
Camapckuil 38600 Kamaiuzamopos.

OKHUCIHUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  DJIEKTPOHHBIM  OallaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHON peakuuu. CocraBiienue YpPaBHEHHU I
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA €  HCHOJIb30BAHWEM  METOJa
3JIEKTPOHHOTO OalaHca.



Teopus 3JIEKTPONUTUYECKON TUCCOLUAINU. DIEKTPOIUTHI U HEAJIEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHu3Mm JucCOLMAllUM BELIECTB C PAa3JIMYHBIMU BUAAMHU
xumuyeckoi cBsizu. Crenens gucconuanuu. CUIIbHBIE U CIA0bIe JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clIoBHs MPOTEKAHUS PEeAKIIMA MOHHOTO OOMEHa,
MOJHBIE W COKpAaIEHHBbIE HWOHHBIC YpaBHEHUs peakuuid. CBOMCTBA KHCIOT,
OCHOBaHMW U COJIeM B CBET€ TMPEICTABICHUN 00 DIIEKTPOJIUTHUECKON
nucconunanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O TUAPOIH3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — META/VIOB UM HEMeTauioB (TpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopua Hatpusi), UCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peaKiuu
OT BO3JEUCTBUSl Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE JIICKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, IPOLECCAa AUCCOLMALMU KUCIOT, WIENOYed M COJIEH
(BO3MOKHO  HCHOJIb30BAHME BHJICO MATEPUANIOB), TMPOBEIACHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3za, oOpa3oBaHUE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu paslioKeHUsl, COCITUHEHHUsI), PACO3HABAHIE HEOPTraHHUYECKUX
BEIIECTB C TMOMOIIBK) KAYECTBEHHBIX pPEAKIUMd Ha HOHBI, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTta/ibl M HX COeAMHEHUS

OOmiast xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XWMHWYECKHME CBOWCTBA HA TMPUMEPE  XJopa
(B3auMoOJEICTBUE C MeETaJyIlaMd, HEMeTa/laMH, Uleno4amu). XJIOPOBOIOPO/I.
ConsHas KucimoTa, XMMHUYECKHE CBOMCTBA, MOJy4YEHHE, NpUMEHEHHe. [lelicTBue
XJ0opa U XJOPOBOAOPOJA HA OPraHU3M 4YeJOBeKa. BakHeuluue XJIopuabl U HX
HaxoXJIeHue B npupone. DPapmayesmuveckas npomviuiiennocms Camapckou
obnacmu.

O6mas xapakrepuctuka sneMeHToB VIA-rpymnmbl. OcoOeHHOCTH CTpOCHUS
aTOMOB, XapaKTepHble CTereHH OkucieHus. CTpoeHue U (U3MYECKHE CBOICTBA
MPOCTBIX BEHIECTB — KUCIOPOJA U Cepbl. AJIOTPONHBIE MOJAU(PUKAIIMU KUCIOPOIa
u cepbl. XuMuueckue cBoiictBa cepbl. CepoBofopoj, cTpoeHue, GU3n4YecKue u
XUMHUYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qusnueckue M XHUMHUYECKHME CBOMcTBa (00IIME Kak
MPEACTaBUTEN Kjacca KHUCIOT MW chenudpuyeckue). XUMUYECKHE pPEaKLuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOI'O CHOCO0a TMOMYYEHUS CEPHOM KHCIIOTHI.
IIpumenenue cepHo KUCa0Thl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS peaKUus Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHH B MpUpoJE. XUMHYECKOE



3arpsi3HEHUE OKPYXKAIoIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAlCHHS.

AO «Ilpomcunmesy - npouszsodumenv cepuou xuciomsl 6 Camapcrou
obnacmu.

OO6mias xapakTepucThka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKUCIEHUS. A30T, paCIpPOCTPAHEHHE B IPUPOJIE,
¢dbuznyeckre u XuMuueckue cporictea. KpyroBopot azora B npupojie. AMMUAK, €ro
(dbu3nYecKre U XMMHUECKUE CBOICTBA, NoJlydeHue u npumMmenenue. Coiu aMMOHUS,
ux (pusznyueckue U XMMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCIOTa, €€ MojydeHue, (PU3nyeckue M XUMHYECKHUE
cBolcTBa (0OIIME KaK MPENCTaBUTENS Kacca KUCIOT U crnenuduyeckue).
Hcnonp3oBaHue HUTpATOB M CcOJEd aMMOHMSI B KadeCTBE MHHEPAJIbHBIX
yA0OpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpe/ibl COETMHEHUIMH a30Ta
(KUCTIOTHBIE JTOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BojmoEMOB). Docdop,
aloTponHeie Moaudukauuu (ochopa, pusnyeckue M XUMUYECKHUE CBOMCTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3NIecKue U XUMHUUECKUE CBOMCTRA,
nosiyuenue. Hcnonb3oBanue ¢ocdatoB B KayecTBE MUHEPAIbHBIX YAOOpPEHUM.
11AO  «KyubviwesAsomy, [IAO «Tonvammuazomy» (TOA3) — eedywue
xumuuecxue komnanuu 6 Poccuu.

O6mas xapakrepuctuka snemMeHToB [VA-rpymnmbl. OcoOeHHOCTH CTpOCHUS
aTOMOB,  XapaKTEepHble  CTENEHHU  OKUCJIEHMUsS.  YTJIEepoA,  aUIOTPOIHBIE
Moau(dUKALIUKM, paCpPOCTpaHEHUE B TPUPOJE, (PUINUECKHE U XHUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriepoja, ux
¢uznyeckre W XHUMHUYECKHE CBOWMCTBA, JEHCTBME Ha JKUBBIE OPTraHU3MBbI,
MOJIyYeHUE U TMPUMEHEHHUE. DKOJIOTHYECKHE TPOOJIEMBbI, CBA3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riao0anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIM
addekt. YronpHas KUCIOTa U €€ COoMM, UX (PU3NUEeCKue U XUMHUYECKHUE CBOMCTRA,
nojyyeHue W TmpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HMOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIHCKOM
XO35MICTBE.

[lepBoHauaabHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COEIUHEHUSIX
yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (yroiab, MNPUPOJIHBIA ra3, HEDTb),
MPOAYKTHl UX MepepaboTku (O€H3MH), UX POib B OBITY W MPOMBIILICHHOCTH.
[lonsiTe 0 OMONTOTUYECKHN BaKHBIX BEIIECTBAX: XKUpaX, OeiKax, yrieBojax — U ux
poii B OKM3HM 4YeJloBeka. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX W
HEOPraHUYECKUX  COCIUHEHUU. [Ipeonpusmus  Hepmenepepabamuleaiowel
npomviunennocmu Camapckou obaacmu.

KpemHuii, ero ¢usznueckue M XHUMHUYECKHE CBOICTBA, IOJIyYEHHE U
npuMmeHenne. CoenaumHeHHs KpemHusT B mnpupoje. OOmume mnpencTtaBieHHs 00



okcuae kpemaus (IV) m xpemuueBoit kuciore. CHIMKATHI, UX HCIIOJIb30BAaHHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxkHelllne CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, IIeMEHT, OeTOoH, Xkene300eToH. [IpobGaeMpl O€30MacHOr0 MCMOJb30BaHUS
CTPOUTENIbHBIX MaTepuaJoB B TMOBCEAHEBHOM kU3HU. 3asod "Camapckuii

Cmpotuigpapghop".

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE MTPU3HAKOB
UX TPOTEKaHHUsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMUYECKUE CBOMCTBA
rajjoreHoB M UX COEAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
O3HAaKOMJICHME ¢ oOpa3naMu XJOpPUAOB (TaJOrE€HUJOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COeQUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEpUATIOB), HAOJIIOJICHUE Tpolecca OOYTIIMBaHUs caxapa IoJ| JIeUCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTbI, HW3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIeHHON CEPHOUM KHUCIOTHI, MPOBEJACHUE KAYECTBEHHON peakinu Ha Ccyiabdar-
MOH W HaOoJIeHUEe TpHu3Haka e€ MPOTEKaHMs, O3HAKOMIJICHHE ¢ (pu3nuecKkumu
cBoiicTBaMu asora, ¢ochopa MU HUX COECIUHEHHHA (BO3MOMHO HCIIOJIb30BAHHE
BHJIEOMAaTepUalioB), oOpa3naMu a30THBIX U (OCHOPHBIX yAOOpEHUM, MOITyUYeHue,
coOupaHue, paclio3HaBaHWE U M3Yy4YCHUE CBOMCTB amMMMaka, MpPOBEJACHUE
KaueCTBEHHBIX pEakiMii Ha MOH aMMOHUS U GocdaT-uOH U U3yUeHUE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIEMCTBUE KOHIIEHTPUPOBAHHOU a30THOU KUCJIOTHI C MEABIO
(BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHHE Mojenen
KPUCTAJTMYECKUX pemEToOK anMasza, rpaduta, ¢QyuiepeHa, O3HaKOMJIEHUE C
MPOIIECCOM  aCcOpPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOICTBOM MPOTHUBOTa3a, MOJydyeHUe, coOMpaHue, pacrlo3HaBaHUE U H3yUEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHNWE KAaYeCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbBI W W3Y4Y€HHE TNPHU3HAKOB HUX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHJIMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHenmue HeMeTallIbl U UX COSAUHEHUSD).

MeTanjbl M UX cOeIMHEHUS

OO6m1as xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU
ux nonoxeHus B llepuomuueckon cucteMe Xumuueckux diemeHtoB [l H.
MenpneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauioB. MeTaindeckas CBsi3b U
METAIMYECKAsT ~ KPUCTAUIMYECKAs  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HanpspKeHU MetaioB. dusnyeckue 1 XMMUYECKHUE CBOMCTBAa MeTayioB. OOmue
crocoObl mosyueHus MeTawioB. [loHATHE O KOppO3UM METaJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTaib, YyryH, AIOpPATIOMHUHUM,
OpoH3a) U WX MOPUMEHEHHE B OBITY W MOPOMBIIUIEHHOCTU. Memaniypeuueckoe
npouzsoocmeo Camapckou obracmu: Camapckuii Memajrypeuieckuil. 3a600



(CM3), Tonvammunckuu aumetiHo-mexanudeckui 3a600 (Ruskat)) OOO
«Peaxyuonnvie mpyoory u 00O «Jlumeiinoviti 3a600 Cam3AC». Obyuenue 6
Camapckom mMemaniypeuueckom Koneoxice.

[Ileounble MeTauibl: moJjiokeHue B [lepumogmyeckoil cucreMe XMMHUYECKHUX
anementoB JI. 1. MenzaeneeBa, CTpoeHUE HMX aTOMOB, HAaXOXJIEHUE B NIPUPOIE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U kanusi). OKCUBI U
TUAPOKCHABI HaTpusi W Kanus. [IpumMeHeHue MIeNOYHbIX METaNIOB W HX
COCIMHCHUM.

[IleoyHO3EMENBHBIE METAJUIBI MAarHuil W KaJIbIUW: TOJIO)KCHUE B
[Tepuonnueckonn cucreMe xumuueckux syneMeHToB [[. . MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0XJI€HUE B rpupoae. PU3nueckue 1 XMMHYECKHE CBOMCTBA MarHus
u Kanblus. BaxuHelmue coequHeHus] Kbl (OKCHUI, THUIAPOKCHUI, COJIH).
KéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AutoMuHUI: TIoJI0)KeHUE B [leproanueckoin cucTeMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHE aTtoma, HaxoxacHue B npupoae. dusmueckue u
XUMUYECKHE CBOMCTBA alFOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U THIIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepruoandeckoi cUCTEeME XUMUYECKHUX 3JIEMEHTOB [I.
. MenneneeBa, cTpoeHHE aToma, HaxOXIACHUE B mpupone. duszndeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUAbI, THAPOKCUIBI U comu xkenesa (II) u xenesa
(IIT), ux cocraB, CBOICTBA U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMu METAUIOB M CIUIaBOB, HUX (PU3HUECKUMHU
CBOMCTBaMH, M3y4Y€HHUE PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXHO
UCIIOJb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJIbLIUS W HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB XECTKOW BOJBI, MPOLIECCA TOPEHUS KEJIE3a B KUCIOPOAE
(BO3MOKHO  HCMOJB30BAaHUE  BUJEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4EeCTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KajblMs, allOMUHUS, IIUHKA, JKeJe3a
(IT) u xeneza (I1I), meau (1), HabnrogeHUe U onurcaHue MPOLIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, Kalusd MW Kaiablus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHAA ATIOMUHUS
Y THUJIPOKCHUJA [IMHKA, PEUICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeniume
METaJUIbl U UX COCTUHECHUS».

Xumus ¥ OKpyKaOLIaf cpeaa

BemecrBa m Marepuansl B MOBCEIHEBHOW JKM3HHM YeJIOBEKAa. be3omacHoe
MCIIOJIb30BaHUE BELIECTB M XMMHUUYECKUX peakuuit B ObiTy. IlepBas momoiib npu
XUMHYECKHUX OKOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeibl (TMpefeibHasi JOMyCcTUMast
KOHIIeHTpaius Beilects, nanee — [1/IK). Pons xumuu B penieHun 3K0JI0rM4eCKUX



npobneM. [Ipobremvr skonocuu Camapckoii  obaracmu. Illpogheccuonanvrvie
obsazannocmu  xumuka-skonoza.  O3nHakomienue ¢ 80cmMpeOOBAHHBLIMU,
nepcneKmusHuIMU npogheccusimu, ¢ NPUOPUMEMHbIMU KIACMepamu U ompaciiamu
cneyuanuzayuu skonomuxu Camapckoz2o pecuona.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuarbl).

Meostcnpeomemmoie ceasu

Peanuzanusa MeXNnpeIMETHBIX CBsSI3ed MpPU U3YYEHUHM XUMUM B 9 Kjacce
OCYILIECTBIISIETCSL 4e€pe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK W TMOHATHH, SIBISIONINXCS CUCTEMHBIMU ISl OTACNIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI'O IUKJIA.

OOuue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAay4YHbIM (pakT, TUmore3a, 3aKoH,
TEOpUsl, aHaliu3, CHUHTE3, KiaccupuKaius, TM[epUOJUIHOCTb, HAOIIOJEHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, W3MEPEHUE, MOJIeNb, SIBJICHUE, NAPHUKOBBIN
3 PeKT, TEXHOIOT U, MaTePHUAIIBI.

®dusnka: maTepusi, aToM, D3JIEKTPOH, MHPOTOH, HEUTPOH, HOH, HYKIU],
M30TOIMbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYNIPOBOJHUKH, JUAJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeJlOo, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITUYECKAS
pemeéTka, CriaBbl, (PU3UYECKUE BEIMYUHBI, €IMHUIBI M3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuntes, apixanue, Ouocdepa, IKOCHCTEMA, MHUHEpAJIbHBIC
ya00peHusi, MUKPOAJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE MOPOJHI,
MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHMA IPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE Ppe3yJibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0Opa3oBaHusl JOCTUTAIOTCA B XO0J€ OOy4YEeHHs] XMMUU B €IMHCTBE Y4YEOHOU U
BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUIUCKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPABCTBEHHBIMU LICHHOCTAMH, INPHUHSATHIMU B
oOlllecTBE TMpaBWJIaMd MU HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT THpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMNA 00yUarOIINXCsl.

JIndHOCTHBIE ~ pe3ydbTaThl  OTpPaXXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHBHBIX LEHHOCTHBIX OPUEHTALMUA W
pacIIMpEeHUE OIbITa IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIEAWIO0, TMOHHMAaHUS 3HAYEHHS XHMHUYECKOM HAYKH B JKH3HHU
COBPEMEHHOI'0 00I1IeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOW HH(pOpManueil o
MEPEIOBBIX JOCTHKEHUSAX M OTKPBITUAX MHUPOBOM W OTE€UYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHAS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOILIEHUM B KOJUJIEKTUBE, KOMMYHHUKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIEAOBATEIbCKOM, TBOPYECKOW W JAPYrUX  BHUAAX
JEATeNIbHOCTH, TOTOBHOCTHM K Pa3HOOOpa3HON COBMECTHOW MAESTEIbHOCTH MpHU
BBITIOJIHEHUM Y4YEOHBIX, TO3HABATENILHBIX 3aJ]]ay, BBIIOJIHEHUN XUMHYECKUX
AKCIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce ITOM y4eOHON MesITENBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEJACHWE H IIOCTYIIKM CBOMX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEHIECTBE M XMMHUYECKOW PEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKA WU COCTABISIONINE
OCHOBY [ TIOHMMAaHUSI CYIIHOCTH HAyYHOM KAapTUHBI MHUpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOMN CPEIOH, O POJIM XUMUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYCHHE HOBBIX 3HAHHU IO
XUMUH, HEOOXOIMMBbIE i OOBSCHEHUS HAOJII0JIaeMbIX MPOIECCOB U SIBICHUMH,
MO3HABATEIbHOM, MH(GOPMALIMOHHOW M YUTATENbCKON KYyJIbTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4eOHBIMM TEKCTaMHU, CIPABOYHOU



TUTEpaTypor, JOCTYNMHBIMU TEXHUYECKUMU CPEACTBAaMH HUHPOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O W TIO03HAHMIO, JTI0003HATENIBLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €camM000pa30BaHWIO, TMPOEKTHOM M  HCCIEAOBATEIbCKOU
JEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTU W YPOBHSI OOyUEHHS B
JIATbHEUIIIEM;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HU3HHW, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCJIEACTBUUA U
HEMPUATHE BPEHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsl, HAPKOTUKOB, KypeHUs),
HEOOXOIMMOCTU COOJIOJEHUS TNpaBWil O€30MaCHOCTH IMpH  OOpaIEHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaNIbHOM KU3HH;

5) Tpy10BOI0 BOCTIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3Yy4YEeHUI0 Tpodeccuil U Tpyaa pa3auyHoro poja,
YBOXEHHE K TPyIAy U pe3yJibTaraMm TPYJIOBOM JEATEIIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHMSI NPEJAMETHBIX 3HAHUM MO XUMHUU, OCO3HAHHBIM BBIOOP
WHJMBUIYaJIbHOU TPACKTOPUHU MPOJOJKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCrenHon npodeccuoHanbHOM EeSITeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTH aJalITUPOBATLCA B MPO(PECCHOHATILHOM Cpejie;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

AKOJIOTUYECKHU 1eJIeCO00pa3HOE OTHOIICHUE K MPUPOAEC KAK HCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MIOHUMAaHUE 1IEHHOCTU 3JI0POBOTO U
O0e3zomacHOro o0Opa3a >KHU3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TMCHUXHUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
MpaBuil 0€30MaCHOTO MOBEJCHUS MpU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIIKUX 3I0POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTU MPUMEHSITHh 3HAHUSI, TOJIy4aeMble MPU W3YUYEHUH XUMHH, JJIS
peLIEHUs 3a/1a4, CBI3aHHBIX C OKPYXKAIOLIEH ITPUPOIHON CPENOH, AJIs MOBBIIECHUS
YPOBHSI  DKOJOTHYECKOW  KyJbTYpbl, OCO3HAHHUS TJIOOAJBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEeM M MyTeW UX PEIICHUS MOCPEICTBOM METOJIOB XUMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHLCS MM B MO3HABaTEIbHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbI

B cocrtaBe wmeTanmpeaMETHBIX pE3YJbTATOB BBIACISIOT 3HAUYUMBIC IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TeOopus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U APYroe.), KOTOpbIe
UCIIOIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX NpEeJAMETax U IMO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (OPMUPOBATH MPEACTABICHHUE O IIEJIOCTHOM



HAay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YueOHbIE AeHCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHUBHBIE, PETYISTUBHbIC), KOTOpbIe OOecreunBaroT G(HOpMUPOBAHUE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO ydeOHOMU
NeSATEeNbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1oruvyeckue aeiicTBuA:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAHUU: PACKPBIBATh CMBICI XMMHUYECKUX MOHSATUN (BBIICIATH UX XapaKTEpHbIC
MPU3HAKY, yCTaHABIMBATh B3aUMOCBS3b C JAPYTUMU MOHSATHUAMM), UCIOIB30BaTh
MOHATHUS JJIsl OOBSACHEHUS OTNIENbHBIX (PAKTOB U SIBJICHUI, BIOMPATh OCHOBAHUS U
KpUTEpUU ISl KIACCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABIIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHHS,
CTPOUTH JIOTUUECKHUE PACCyX JeHUS (MHAYKTUBHBIC, NEAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOJIbI U 3aKJIIOYCHUS

YMEHHE TPUMEHSATH B TMPOIECCe IMO3HAHUS TOHATUA (MPEAMETHBIE U
METanpeIMETHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MO/, UCTIOIb3yEeMbI€ B XHUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHbIE MPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMu4eckas GopMyna U ypaBHEHUE
XUMUYECKOW peaKIMU — MPU PEIICHUH Y4eOHO-MO3HABATENbHBIX 3a/71a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUMN BBIABIATh U XapaKTepU30BaATh CYIIECTBEHHbIC
MPU3HAKY U3YYaE€MbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIuH,
BBUSIBJISITh ~ OOILIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBSI3M U
MPOTUBOPEUHMS B U3yUaeMbIX MPoIleccax U sIBICHUSIX.

Ba3oBble ucciienoBarejibckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTa
MO3HAHUS, a TaKKe B KA4yeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

NMpuoOpeTeHre OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEJACHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro Pe3yibTaT, GOpMyJIUpoBaTh 0000IIEHUS U
BBIBOJIBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpojieaHHOM padoTe.

Pab6ora ¢ undpopmaunmeii:

yMEHHE BBIOMpATh, AHAIU3UPOBATH W UHTEPIPETUPOBATH HHPOPMAIUIO
pa3IUYHBIX BUJOB U (OPM IPEACTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HayuHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHusl, CIPaBOYHbIC
nocobusi, pecypcbl MHTepHETa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(POpMAIIHIO;



YMEHUE MPUMEHATh Pa3IN4HbIE METOJABl U 3aIpOChl MPU MOUCKE M OTOOpe
uH(pOpPMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [Jisi BBIIOJIHEHHS
y4eOHBIX U MO3HABATEIbHBIX 33Ja4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOI'O MUCHOJIb30BAHUS PA3JIMUHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY MpeACTaBICHUS UH(DOpMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJadd HECIOKHBIMU CXEMaMH, JAuarpaMMaMu,
Apyrumu popMamu rpaduki 1 UX KOMOMHAIUSAMU;

YMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOU U
HCCJIEI0BATEIBCKON JEATENbHOCTH MH()OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOT0 XO034MCTBA M TPAHCIOPTa HA COCTOSHHME OKPYKAIOIIEH NpUPOIHON
Cpeapbl.

KoMmyHuMKaTHBHBIE YHMBepcaibHbIe YUeOHbIe 1eiCTBUA:

YMEHHsI 3a/laBaTh BOINpPOCH (B XOJe Juanora W (WIh) JTUCKYCCHUH) TIO
CyllecTBY  OOCyXJaeMol  TeMbl, (QOPMyJIHpPOBaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJIHEHHSI IPEJI0KEHHON 3a1a4H;

YMEHUsl  NOPEACTaBIATh  IOJYyYEHHBIE  PE3yJIbTaThl  I[MO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTaxX; JejaTh IPE3CHTALNI0
pPE3yNbTATOB BBINOJHEHUS XUMHYECKOr0 JKCIIEpUMEHTa (1abopaTOpHOro ONBITA,
1a00paTOPHOM pabOTHI IO UCCIEOBAHUIO CBOMCTB BEILIECTB, YU4EOHOIO MIPOEKTA);

yMEHUs1 Yy4eOHOro COTpyJHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOU
MO3HABATEJIPHOM M MCCIIEIOBAaTEIbCKOM  AESATENBHOCTH  HPU  pPELICHUU
BO3HUKAIOLIMX NpoOJIeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COrJACOBaHUS
no3uuui (o0cyX1eHus, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JEHUCTBUM, ONPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJITHEHHOM pabOoThI U APYTHE).

PerynsiTuBHbIe YHMBepcaibHble Y4eOHbIe 1eiCTBUA:

YMEHUE CaMOCTOSATENbHO ONPEEsATh LEIN JAESITeIbHOCTH, IUIAHHPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CIOCOOBI PEelIeHUsI YUYEOHBIX U
MO3HABATEIbHBIX 337a4, CAMOCTOSITEJIbBHO COCTAaBJISATh WIH KOPPEKTHPOBATH
NPEIOKEHHBIM  AJITOPUTM  JIEMCTBUKA IIPU  BBINOJHEHUM 33JaHAN C Y4ETOM
MOJIYYEHHsI HOBBIX 3HAaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOIO pE3yJbTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3a/IaHUM.

HPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsI, YCTAaHOBJIEHHOTO JaHHOM (QeaepaibHO pabodeil mporpaMMon,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS HAay4yHbIE€ 3HAaHUSA, YMEHHS M CHOCOOBI



TEeUCTBUM, creruduyeckue I TOPEAMETHOM 007acTh  «XHUMUS», BHJIBI
NEATENBHOCTA MO  TNOJYYEHUIO HOBOTO  3HaHWsS, €ro HHTEPIpPETALNH,
peoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xoHiy o0yuenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX IOHATHH: aTOM, MOJIEKYJa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oIHOpOIHAST M HEOJAHOPOAHAS), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMHYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKasi peakius, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUSA, PEAKIMH 3aMEIICHUs, pPEaKIUu
0o0OMEHa, K30- U SHJOTEPMUYECKHUE PEaKLIMH, TEIIOBOU 3P (DEKT peakimH,
AIpO aToMma, 3JEKTPOHHBIM CIOM aroma, aroMHas oOpOuTalb, pPaaUYC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS U HEMOJIAPHAs KOBAJIEHTHAsl CBS3b,
HWOHHAs CBSI3b, UOH, KaTHOH, aHWOH, PacTBOp, MAaccoBas JIOJsl BELIECTBA
(TpoleHTHAs! KOHLIEHTPAIIHs ) B pacTBOPE;

e WUIIOCTPUPOBATH B3aHUMOCBS3b OCHOBHBIX XHMHWYECKUX TMOHATHU U
MPUMEHSATH ITU MTOHATUS MPHU OMMCAHUU BEIIECTB U UX NPEBPALLCHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJIsI COCTaBlieHHs (popMyn
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM;

e OINpENEeNsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIIUHECHUSX,
CTENEHb  OKUCIEHMS  3JIEMEHTOB B  OWHApHBIX  COCJUHEHUSIX,
MPUHAJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAWHEHHUM I10
dbopmyiaMm, BUJ XUMHUYECKOW CBSI3M (KOBaJCHTHAs M HMOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

e packpeiBaTh cMmbICT Ilepumommueckoro 3akona JI. W. Menngeneena:
JEMOHCTPUPOBATh IMOHMMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT MX MOJoXeHus B Ilepuomnueckoi cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTraJipo;

e OINKCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuonuueckoit
CUCTEMbl XMMHMYECKHX OJJIEMEHTOB: pa3JINuyaThb TIOHSTUSA «TJIABHAA
noarpynna (A-rpynmna)» u «modoyHasi noarpynmna (b-rpymnma)», Maneie u
OoJIbIlIME TEPHUOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepumoamyeckas cucremMa XuMHUUYecKux d3memeHtoB J[. N.
MenzaeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00IIee YUCIO IEKTPOHOB
U pacrpeeeHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE SJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIYy U COCTaBy YYAaCTBYIOIIUX B pPEAKITUU
BEILIECTB, MO TEIIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIHME XHWMHYECKHE CBOWMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpAICHUN B
Pa3ITUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJII0 XHUMHYECKOTrO »JJeMeHTa 1o ¢opmylie
COEJIMHEHH S, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKITUH;

MPUMEHSTh OCHOBHBIC OTEPAIIMU MBICITUTEIIEHON JeATEeIbHOCTH — aHAIN3
W CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTH3allvio, KiIacCu(uKkaiuio,
BBISIBJICHUE TPUYMHHO-CJICJACTBCHHBIX CBS3€H — I HM3yYEHUS CBOWCTB
BEIIECTB M XWMHYECKHX pEaKIHi, eCTECTBEHHO-HAYYHBIC METO]IbI
MO3HAHUS — HAOJIOJICHHE, W3MEPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICIICHHBIN );

ClIemoBaTh  TpPaBWIAM  TOJIB30BAHUS  XUMHYECKOW  TMOCYIOH |
1a0opaTopHBIM  O0OpYJIOBAaHHEM, a TaKXKe IMpaBWiaM OOpalleHus: C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBITIOJHEHUIO
Ta00paTOPHBIX XUMHYECKHUX ONBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHONM MAaCCOBOM JOJIEW PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XMUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C TOMOIIIBI0 UHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHK U JPYyTrue).

K xoHiy o0yuenus B 9 kiacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHN: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, NPOCTOE BELIECTBO,
CJI0’KHO€ BEILECTBO, BAJECHTHOCTb, DJIEKTPOOTPULATEIBHOCTDb, CTEIECHb
OKHUCJICHHUS, XUMUYECKasi peaKius, XUMMUYecKasi CBs3b, TEIUIOBOM 3P deKT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS JUCCOLMALNSA, PEAKUMU HOHHOIO
oOMeHa, KaTaliu3aTtop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTEIb,  BOCCTAHOBHUTENIb, OKUCJIEHHE U  BOCCTAaHOBJICHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUECKas CBI3b (KOBAJICHTHasi, MOHHAS,
METAJIMYECKasi), KpUCTAJUIMYECKass pemeérka, KOppo3us MeETasuioB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMas
koHueHTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUA U
MPUMEHSITh 3TH OHATHUS MPU OMKMCAHUY BEIECTB U X MPEBPAILICHUI;
UCIIOIb30BaTh XUMHYECKYI0O CHUMBOJIMUKY [IJIi COCTaBJieHUS (HopMyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM;

OMPENIEeNATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOrO0 COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIacCy COeAMHEHUU 1o (opMyrnam, BUI XUMHYECKON
CBs3U (KOBaJICHTHAs, WOHHAs, MeETaUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMUYECKOU (popMyrie, XapakTep cCpeibl B
BOJIHBIX PAacTBOpPAaX HEOPTaHWYECKUX COCAMHEHUH, THUIl KPUCTATIMYECKON
PELIETKN KOHKPETHOI'O BELECTBA;

packpeiBaTh cMmbIichn [lepumoamueckoro 3akona JI. WM. MenpgeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHHME: ONHUCHIBATh U XapaKTepU30BaTh
tabnuuynyto Gopmy Ilepuoandeckoil cUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pasznuyarh IOHATUS «TJaBHasg noarpynna (A-rpynma)» M «modoyHas
noarpynna (b-rpynna)», wmanble u OOJbIIME TEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPbIE MMEIOTCSI B TMEPUOAMYECKON Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMMHYECKUX
AJIEMEHTOB (COCTaB W 3apsj Anapa, oOIIee YHUCIO JJIEKTPOHOB U
pacrpenieseHue MX 10 JJCKTPOHHBIM  CIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B
npejenax MajiblX NEPUOJIOB U TJIAaBHBIX MOATPYMI C YUETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUUYECKUE SJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy Y4YAaCTBYIOIIUX B pEaKIuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHHIO CTENEHEW OKHUCIICHUs
XUMHYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIHME M CHEeHU(UUYECKHE XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKIas OMKUCAHUE
puUMepaMHi MOJICKYJISIPHBIX M MOHHBIX YpPaBHEHUH COOTBETCTBYIOIIHUX
XAMHAYECKNX PEAKIIUU;

COCTaBJISITb YpPaBHEHUS AJIEKTPOJUTUYECKOW JTUCCOLMAIMU  KHUCIIOT,
LIEJIOYEU U COJIEH, MOJHBIE U COKPALLEHHBIE YPABHEHUS PEAKLIUU HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIuid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEK/y BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIINA;
IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH IIPOTCKAaHUS XHMHYECCKHX IIPEBpAICHUN B Pa3IdYHBIX
YCIIOBUSX;

BEIYHCIIATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BCII[ECTB, MAaCCOBYIO JOJII0 XHWMHYECKOTO J3JIEeMEHTa 10 (dopmylie
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKITUH;

coOmoaTh  MpaBuUjia  TOJb30BaHUS XUMHYECKOW  TMOCYIOW U
7a0opaTopHBIM  OOOpYJIOBAaHMEM, a TakXke IpaBuja oOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO W COOUPAHHIO
ra3o000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTro rasa);

MPOBOJIMTh  PEaKIUH,  TOJATBEP)KIAIOIINE  KAYCCTBCHHBIM  COCTaB
Pa3TUYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OPOMHUI-,
uoaua-, kKapoonat-, docdar-, cuwiMkar-, cyiabhar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHUSI Y HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MIPUMCHSITh OCHOBHBIE OICPAllMM MBICITUTEIBHON JACATCIbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, O000O0IIeHHE, CHUCTeMaTHU3allui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JJII M3Y4YCHUS CBOWCTB BENIECTB U
XUMHUYECKUX PEAKIUi, eCTeCTBEeHHO-HAyYHbIE METOJABl TIO3HAHUS —
HaOJIOICHNE, W3MEpPCHUEe, MOJCIMPOBAHUE, JSKCIEPUMEHT (peajbHbId M
MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U JIeKTPOHHBIE (LM(pPOBbIE)
n/n TeM NPOrpaMMBbl Bcero Koutpoaruie HpakTiieckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasnea 1. IlepBoHayanbHbIe XMMHYECKHE TOHATHSA
Xumust — BakHasi 001acTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU ESITENBHOCTH https://m.edsoo.ru/7f41837c
YyeloBeKa
12 BemtecTBa 1 XUMHUYECKHUE 15 1 Bubnuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pasnen 2. BaxkHelilue npeacTaBUTeIH HEOPraHMYECKHUX BeleCTB
51 Boznyx. Kucnopon. Ilonsarue 6 bubmuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
9 Bogopoa. Ilonstue o kucnorax 2 1 bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsr. [lonsitue 06 5 1 1 Bubnuoreka [JOK
OCHOBAHMAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIacChl 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COEAUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30

Pa3zpnen 3. llepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumudeckux 3jieMeHToB JI. M. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBHUTEIbHbIE pe€aKuuu



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

[Tepuoanueckuii 3aK0OH 1

31 Ilepuoanueckas cucrema 7 bubmmoreka [IOK
XUMHYECKUX 3eMeHToB /1. H. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIbHBIE PEAKIIUU
Hroro no pazaeny 15 buomorexa LIOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KITIACC

KosaunuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrtpoabnbie | IlpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Pa3znen 1. BemecTBO M XUMHYECKHE PeaAKIIHU
L1 [ToBTOpEHUE U yriyOneHne 3HaHUH 5 | bubnuoreka [IOK
' OCHOBHBIX Pa3/IeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs] JUCCOLUALIMSL. 2 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B pacTBOpax https:/m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasnea 2. HemeTa/lsibl M HX COCAMHEHUS
21 OOmast xapaKTepUCTHKa XUMHYECKHX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https:/m.edsoo.ru/7f41a636
OOmast xapaKTepUCTHKa XUMHYECKHX
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa LIOK
' pyrHinL. 6P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1ast xapaKTepUCTHKa XUMHYECKHX
2.3 aneMeHTOB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIAL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1ast xapaKTepUCTHKa XUMHYECKHX
2.4 aneMeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmorexa [TOK
' N by ' pot https://m.edsoo.ru/7f41a636
KPEeMHUU U UX COCTUHEHUS
Hroro no pazaeny 25



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

Pa3zgen 3. Merajiibl 1 UX cCOeIMHEHUSA

. bubmuorexa [JOK
3.1 Obmue cBoHCTBa METATIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxxnelie MeTaibl U UX COSTUHEHUS 16 hitps./m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasnen 4. Xumus U oKpyxkammas cpeia
41 B AL B oK @ 3 bubmuorexa [JOK
. €IIeCcTBa U MaTepUaibl B )KH3HU YEIOBE hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 3
p 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINIAHUPOBAHHUE

8 KUIACC
KosaunuyectBo yacos DJIEKTPOHHBIE

Ne Hara nudposbie

Tema ypoka Koutpoabubie | IlpakTHyeckne
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl
[Ipenmer xumuun. Posib XuMuu B KU3HU
1 yenoBeka. Tena u BemecrBa. Xumuueckue 1 bubmmorexa LHOK
’ = ’ https://m.edsoo.ru/ff0d210c

npogeccuu.

2 [TonsiTHE 0 METOAX TO3HAHUS B XUMUU 1 bubmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
ITpaktuyeckas padora Ne 1 «IIpaBumna
paboThI B 1aOOPAaTOPUH U PUEMBI

3 oOpaiieHust ¢ J1abopaTOpHBIM | bubmmoreka [JOK
obopynoBanuem». Kpamxuii 0630p https://m.edsoo.ru/ff0d23dc
npogeccuu 1a60OpaHmMa XumMuieckou
nabopamopuu.

4 Yucrtele BemecTBa 1 cMecu. CriocoObl | Bubnuoreka [JOK
pa3aciieHus: cMecen https://m.edsoo.ru/ff0d26ca
ITpaktuyeckas padora Ne 2 «Pa3nenenue

5 cMmecelt (Ha mpuMepe OYUCTKU MTOBAPEHHOM 1 bubmorexa [IOK

PUMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
Bubnuoreka [JOK
6 ATto OJIEK 1
TOMBLH MOTCRYIH https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHE JIEMEHTBI. 3HAKU (CHUMBOJIBI) | bubmuorexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u crnoxHBIE BEllECTBA 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6¢

Bubnuoreka [JOK

sHUMKIoneauct. O0o0eHue u

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE
yp y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.

10 X eckas o a. BanentHoc bubmmorexa HOK

MUY s MyJIa. HTHOCTb
PMY https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB

1 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHasE MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c

12 MaccoBasi 10J1s1 XMMHAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350¢

13 KonuuectBo Bemiecta. Mosb. MosnsipHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230

14 DOu3nYCCKUe U XUMUYCCKHEC SIBJICHHUS. Bubnuoreka [JOK
Xumudeckasl peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yciioBUs MPOTEKAHUS

15 XUMHUYECKHUX peakuuii. Kpamxuii 0630p bubmmoreka [JOK
npogeccuu Xumura — ucciedo8ameis, https://m.edsoo.ru/ff0d3al6
XUMUKA- CUHMEmUKA.

16 3aKOH COXpaHEHUsI MAacChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenust KoaudyecTBa, MacChl

17 eIecTBa 1o ypaBHe €CK bubmorexa HOK
B TBa II BHEHHUSIM XUMHYECKUX

- N P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukaiusg XuMHUUECKUX peaKIini
13 ( ¢ P bubmuorexa [JOK
COCIMHEHMUS, PA3TIOKEHHUS, 3aMEILICHHUS,
A p Hl https://m.edsoo.ru/ff0d3{34
oOMeHa)
19 M. B. JloMOHOCOB — y4E€HBIii- bu6nmoreka [IOK

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

cucTeMaTHU3anus 3HaHUU

KonrponsHas padora Nel o reme

Bubnuoreka [JOK

20
«BemecTBa 1 XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.

21 Kncn}(]) 0J — DJIEMEHT U IPOCTOE ’ bubnnorexa LIOK

p p https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHciopoja (peax OKHCJIE bubmmorexa HOK
UCIT WU OKUCIICHUS,
POAd (peatdt https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 06 okcumax
CriocoOblI moryueHust KUCIopo/a B
1abopaTopuu U MPOMBIIIICHHOCTH.
patop P bubmuorexa [JOK
23 [Ipumenenue kuciopoaa Kpamkoe
" . https://m.edsoo.ru/ff0d497a
onucanue npouzgoocmea 340 "Camapckuii
KUCTIOPOOHbLLL 34800,
TermnoBoit YhPEeKT XUMHUUESCKON PEaKIINH,

24 0 eo (E(b 0 €CKO pa e bubmorexa [IOK
MOHATHE O TEPMOXUMUY M ypaBHEHUH,

p yp https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMHUUYECKUX PEAKIUAX
TornmmBo (HedTh, yrois U METaH).

)5 3arpsi3HeHHe BO3/IyXa, CIIOCOOBI €ro bubmmoreka [JOK
npenoTBpaieHus. Kpamkuii 0630p https://m.edsoo.ru/ff0d4c4a
npogeccuu XumMuKra-3kono2a.

[Tpaktuyeckas padora Ne 3 o reme
26 «[Tonyuyenne u coOupanue KUCIOPOaa bubnnorexa LIOK
y N P poad, https://m.edsoo.ru/ft0d4ae2
M3Yy4Y€HUE €r0 CBOMCTBY

7 Bonopoa — sneMeHT u mpocToe BeIiecTBO. Bubnuoreka [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0

73 du3nyecKkrue 1 XUMUUYECKHEe CBOMCTBA bubmuorexa [JOK

BojJopoaa. [Ipumenenue Bogopoa

https://m.edsoo.ru/ff0d4dd0
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Bubnuoreka [JOK

2 I1
? OIPITHE O KHCIOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0blI moTy4eHus BOAOPO/ia B bubmmoreka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padora Ne 4 o Teme
31 1?1 P 6 N bubmuorexa [JOK
«iomyserme COUHpaHHe BOAIOPOA, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €r0 CBOMCTBY
Bubnuoreka [JOK
. n ' A
32 MossipHblii 00bEM Ta30B. 3aKOH ABOTaIpPO hitps://m.cdsoo.rw/ f0d542¢
Brruncienus o0béMa, KOJIMUECTBA
3 bubmuorexa [JOK
Beliectpa rasa fo ero HgBeCTHO}_wy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncienust 00bEMOB ra3oB 1o
34 ABHEHUIO peak a OCHOBE 3aKOHA bubmorexa HOK
BHCHU WM Ha OCHOB
b .. peaitl N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 du3nyecKkrue 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonstue 06 bubmmoreka [JOK
HHOUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBopurens. Haceienasie u
HEHACBIIIEHHBIE pacTBOPHI. MaccoBas 105
37 eriec H; ac p0 e 3p 0 c " bubmorexa HOK
B TBa B pacTBOPE. SHAKOMCME
» vp P https://m.edsoo.ru/ff0d5b40
npogeccuetl 1aO0OpaAHMa XUMULECKO20
ananuza.
[TpakTuyeckas padora Ne 5 o reme
18 «IIpurorosneHnue pacTBOpOB € bu6nmoreka [IOK

ONpeACIIEHHON MAacCOBOM A0JIEH
pacTBOPEHHOTO BELIECTBA»

https://m.edsoo.ru/ff0d5eba
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KonrtponsHas padora Ne2 o reme

Bubnuoreka [JOK

39
«Kucnopoa. Bonopon. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCu(pUKaIus, Bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XUMHYECKHE CBOMCTBA
41 K CJI};)THI:IX OCHOBHBIX ¥ aM(OTEPHBIX bubmorexa [IOK
15
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMusI: COCTaB, Ki1accudukanms, Bubnuoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 ITosyyeHne u XUMHUYECKUE CBOMCTBA bubnumoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukaus, Bubnuoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITosyyeHne u XUMHUYECKUE CBOMCTBA bu6nmoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Counu (cpemHue): HOMEHKIATYpa, CIOCOObI bubmmoreka [JOK
46 .
MOJIYYEHUSI, XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00ad9474
ITpaktuyeckas padora Ne 6. Pemenue
AKCHEPUMEHTAJIBHBIX 3aJa4 110 TEME bu6numoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7¢
COCIMHEHUI»
43 ['eneTnueckas cBsI3b MEXKIY KiIacCaMH bubmmoreka [JOK
HEOPraHUYECKUX COEANMHEHUIN https://m.edsoo.ru/00ad9a50
Bubnuoreka [JOK
4 0 anus 3HAaHUH
? Obobmienne 1 creTeMaTH3alsl SHaHAR https://m.edsoo.ru/00ad9cb2
KonTponbHas padora Ne3 o teme
" P P bubmuorexa [JOK
50 OcCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHnn"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKH KIACCUPUKAITUN

51 XUMHUYECKUX 3JIeMeHTOB. [loHsiTHE O bubmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepuonnueckuii 3akoH u [lepuoguueckas
52 chcTeMa XMMHUYECKUX 3iaeMmeHToB 1. 1 bubmorexa [TOK
T https://m.edsoo.ru/00adas52¢
MeneneeBa
53 Ilepuoapl, TPYIIIbI, TOATPYIIIEI bubmorexa HOK
PHOJPBL, TPYIHIBT, HOATDY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubmmoreka [JOK
H3oTommI https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0UEK aTOMOB
55 aneMmeHTOB [lepuoanueckoit cucremsl /1. U bubmorexa HOK
pHOA T https://m.edsoo.ru/00ada6be
MeneneeBa
XapakTepucTuKa XUMUIECKOTO AIIEMEHTA
. bubmuorexa [JOK
56 o ero noyioxkeHuto B [lepuoanueckoit
https://m.edsoo.ru/00ada824
cucteme /1. 1. MeneneeBa
3nauenue [lepuoguueckoro 3akoHa ajus
57 pa3BUTHs HayKu U npaktuku. 1. U. bu6nmoreka [IOK
MeHnpneneeB — y4€HBIN, M1E1aror U https://m.edsoo.ru/00ada96e
rpaXKJaHUH
PeszepBHbIii ypok. O000IICHNE 1
58 CI/ICTI;MaTI/BZl]pI/IH 3HaHui / Beepoccniickas bubmorexa [TOK
H p https://m.edsoo.ru/00adb33c
poBepoyHasi pabora
KonrtponsHas padora Ne4 o reme
59 «CtpoeHne aToMa. XUMHUYECKAsl CBS3bY / bubmorexa HOK
P . ' https://m.edsoo.ru/00adb486
Bcepoccuiickas npoBepouHas paboTa
60 DNEeKTPOOTPULIATETLHOCTH ATOMOB bubmmoreka [JOK

XUMHUYCCKHUX DJICMCHTOB

https://m.edsoo.ru/00adaab8
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Bubnuoreka [JOK

61 HoHHast XHMHYECKas CBA3 ! https://m.edsoo.ru/00adac34
62 KoBaneHTHas nonsipHasi XUMHUYECKas CBA3b 1 buomorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenossipHasi XUMHUYECKas | bu6numoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS 1 bubmorexa [IOK
https://m.edsoo.ru/00adae28
65 OKHUCIUTETLHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
66 OKuCIUTETN U BOCCTAHOBUTEIU 1 bubmmorexa HOK
https://m.edsoo0.ru/00adb076
P 1 Eatmoncea LIOK
https://m.edsoo.ru/00ad9cb2
«CTtpoeHne atoMa. XUMHUECKasi CBA3b
68 PesepBHeIit ypok. O6001IeHNE 1 | bubmmoreka [JOK
CHCTeMaTHu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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9 KITIACC

KoanuecTBo yacos DJIeKTPOHHbIE
° ara u¢posBbie
Jlj;n Tema ypoxa Bcero Konrpoabueie | Hpakririeckite i"iyqemm :)Iﬁl;l:ll;OBaTe.]Ibele
padoThbI padoThI pecypesI

Xumnueckue npoussozcrsa Camapckoi

obmactu. CpeHUE CrieIUaTbHBIE

y4eOHbIe 3aBeICHUS IS TOTyICHUS

XUMHYECKUX crieruaabHocTe. BY3bI | bubmuorexa [JOK

XxuMu4eckoro npoduis. [lepruoanueckuii https://m.edsoo.ru/00adb59e

3akoH. [leproguueckas cucrema

XUMHYECKHUX 31eMeHToB /1. M.

MenneneeBa

3aKOHOMEPHOCTU B U3MEHEHHUH CBOMCTB

XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb6ob6

IIEPHOJIOB

Knaccugukamus 1 HOMEHKIATypa | bu6mumoreka [IOK

HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7¢2

Bupl XuMuueckoi CBS3U U THIIBI | bubmuorexa [JOK

KPHUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6

KonTponbHas padora Nel o teme

«[loBTOpEeHue u yriayOiieHue 3HaHui 1 1

OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»

Knaccugukaruss XaMHUUeCKUX peakiuui | bu6numoreka [IOK

10 pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0

[ToHsiTHE O CKOPOCTU XUMUYECKON | bubmmoreka [JOK

pCaKknuu. IToHssTHE O TOMOT'€HHBIX U

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

IlonsTHHE 0 XUMHUYECKOM PaBHOBCCHUU.
cI)EIKTOpI:I, BJIMAIOIHUEC HA CKOPOCTh
XUMHUYECKOU PCaKuU U IMOJIOKCHUC

Bubnuoreka [JOK
8 XUMUYecKoro pasosecus. 000 hitps.//m.edsoo.ru/00adc28¢
«Hosoxytibviuesckutl 3a600
kamanuzamoposy. Camapckuii 3a600
Kamanuzamopoa.
OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
? peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTUUECKON
10 ;[Hcfounaunn.pCHm:HHe U ciaalble bubmorexa [IOK
https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI
11 HonHbIe ypaBHEHUS peakui Bubmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHUUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEJCTABICHUN 00 Bubmiorexa LIOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON AUCCOLUALINHI
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPECTaBICHUN 00 IEKTPOIUTHIECKOM Bubmiorexa LIOK
https://m.edsoo.ru/00add8b2
JUCCOLINAIUN
14 [TonsTHE O THIpOIU3E CONEH Bubmiorexa LIOK
https://m.edsoo.ru/00add9d4
15 O00011IeHIE U cCUCTEMATH3AIMS 3HAHUHA bubmorexa LIOK
https://m.edsoo.ru/00addd12
16 [Tpaktuyeckas padora Ne 1. «Pemenue bu6mmoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a1aD) https://m.edsoo.ru/00addbfa
17 KonTponbHas padora Ne2 o teme bubmmoreka [JOK
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«OIEKTPOIUTHYECKAS TUCCOLMALINSL.
XUMUYECKUE PeaKkIi B pacCTBOPAX»

https://m.edsoo.ru/00addec0

OOm1ast XxapaKTepUCTHKA TaJOT€HOB.

18 XUMHYECKHE CBOIICTBA HA IpUMEPE bubnnorexa LIOK
P P https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CoJissHas KHCIIOTa,
19 XI/IMII/)I‘ICCKI/I: CBOMCTBA, OJIYYCHUE bubnnorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[Tpaktuyeckas padora Ne 2 o reme
20 «ITonydenue cOnIHON KUCIIOTEI bubnnorexa LIOK
Y .. . ’ https://m.edsoo.ru/00ade348
n3yuyeHue e€ CBONUCTB»
Boruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEaKIUid, €CIU OJIUH U3

21 €areHTOB JaH B U30BITKE buGnnorexa LIOK
P ' https://m.edsoo.ru/00ade488
DapmayeemuuecKkas NPOMbIULIEHHOCHb
Camapcroii obracmu.

” OO01mas XxapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AIIIoTponHbIE MOAU(DUKAIINY CEPDI.

23 Haxoxg[eHHe Ccephl H(beé COC,Z[I/IHCI:{I/Iﬁ B bubnnorexa LIOK

P " https://m.edsoo.ru/00ade64a
npupojie. XMuMHUYECKHUE CBOMCTBA Cephl

24 CepoBoopoJ, ctpoenne, (hu3ndeckue u bubmmoreka [JOK
XHUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTAa,

25 ¢du3nvecKkrne 1 XUMHYECKHE CBOMCTBA bubmmorexa LHOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
%6 XUMUYECKUE PeaKinu, JeKallle B Bbubnuoreka [JOK

OCHOBE ITPOMBIIIIIEHHOT'O CII0co0a

https://m.edsoo.ru/00adec8a
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MOJTyYSHHSI CEPHOM KUCIIOTHI.
XUMHUYECKOe 3arpsi3HEHNE OKpY Karomen
cpenbl coeuHeHusIMu cepbl. 40
«IIpomcunmes» - npouzeooumens
cepnoti kuciomol ¢ Camapckou obracmu.

Briuuciienne MaccoBOM JOJIU BBIXOJa

Bubnuoreka [JOK

27 MPOJIYKTa PEAKLUHU https://m.edsoo.ru/00adec8a
OOm1ast XxapaKTepUCTHKA IEMEHTOB VA-

)% rpynnsl. A30T, pacipOCTpPaHEHUE B bu6mumoreka [IOK
npupoje, GU3nUecKue U XUMUIECKUE https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMUax, ero puzndeckue 1 XuMHIECKUe bu6mumoreka [IOK
CBOICTBA, MOJyYECHUE U IPUMEHEHNE https://m.edsoo.ru/00adf004
[TpakTuaeckas padota Ne 3 mo Teme

30 «IlomydyeHne amMmmuaka, U3y4eHue ero bubmmorexa LHOK

N https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KHCTOoTa, e€ PU3nIecKue u Bubnuoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHue HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPAIbHBIX
yaoOpeHuit. XuMU4eCcKoe 3arps3HeHHe

1 OKPY>KaIoIle cpe/ibl COSTMHEHUSAMU bubmmoreka [JOK
as3ora. https://m.edsoo.ru/00adf518
1TA0 «KyiiovruesAszomy, I1AO
«Torvammuazomy (TOA3) — sedywue
Xumuueckue komnanuu ¢ Poccuu.
dochop. Okcun dochopa (V) u BuGmiorexa LIOK

33 docdopnas kuciora, Pu3nIecKue u

XUMHUYCCKHUC CBOﬁCTBa, MOJIy4YCHHC

https://m.edsoo.ru/00adf68a
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Hcnonb3oBanue ¢pochaToB B KayecTBe

34 MUHEpAIIbHBIX yI00OpeHuil. 3arps3HeHne bubmorexa [TOK
N https://m.edsoo.ru/00adfc20
PUPOJHOM cpeabl Gpocaramu
VYrnepos, pacipocTpaHeHue B IPUPO/IE, bubmuoreka [IOK

35 .

(busznuecKrue U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yraepoaa, ux Gpusndeckue u

36 XUMHYECKHUE CBONCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
MpOOJIeMBI, CBSI3aHHBIE C OKCUIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)

N bubmuorexa [JOK

37 YTOMLHAT KHCTOTA i €€ coTh https://m.edso0o.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o reme

18 "IlosrydyeHne yriaekucioro rasa. bubmuoreka [IOK
KavecTBeHHast peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayanbHbBIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK O

39 COeMHEeHMX yrieponaa. [Ipeonpusmus bubmmoreka [JOK
Heghmenepepabamvleaiouyeli https://m.edsoo.ru/00ae054e
npomviutiennocmu Camapckou
obnacmu.

40 Kpemuuii u ero coennnenus. 3aBoj bu6mumoreka [IOK
"Camapckuii Ctpoiidapdop". https://m.edsoo.ru/00ac080a
[TpakTuaeckas paborta Ne 5. Pemenue

A1 AKCIIEPUMEHTANIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edso0o.ru/00ac0bf2
COCITMTHECHHS»

4 KonrtponsHas padora Ne3 o reme bu6mmoreka [IOK

«BaxHen1e HeMeTauIbl U UX

https://m.edsoo.ru/00ae0el 8
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COCANHCHU

OOmast xapaKTepUCTHKa XUMHYECKHX
3JIEMEHTOB — METaJIOB.

Bubnuoreka [JOK
43 Metannndueckas CBSI3b U MeTaJUIMYECcKast
.. https://m.edsoo.ru/00ae103e
KpUcTajunueckas pemérka. duznueckue
CBOMCTBAa METAIJIOB
XUMHYECKHE CBOIICTBA METAJLIOB.
44 DIEKTPOXUMHUUECKUN PSII HAIPSDKEHUH Bubmorexa IIOK
p p p https://m.edsoo.ru/00ael156
METAJIJIOB
OOm1re cnocoObl MOTyYeHHsI METaJLIOB.

45 Crnnasel. Beruncnenus o ypaBHEHUAM bubnumoreka [IOK
XUMUYECKUX PEAKLUN, €CIIU OJIUH U3 https://m.edsoo.ru/00ael156
pEeareHTOB COJIEPKUT MPUMECH
IlonsiTHE O KOPPO3UU METAILIOB.

46 Memannypauueckoe npouze00cmeo bubnnorexa LIOK

ypv P https://m.edsoo.ru/00ae1278
Camapcroii obracmu
Bubnuoreka [JOK

47 €JIOYHBIE METAJLIbI
10 https://m.edsoo.ru/00ae14b2

48 OKCcHUIBI U TUAPOKCUIBI HATPUA U KAJIUA Bubmorexa IIOK

P p https://m.edsoo.ru/00ae14b2

49 [llenouHo3emMenbpHbIC METAIUIBI — bubmuorexa [JOK
KaJBIUA U MarHUN https://m.edsoo.ru/00ael5e8

50 Baxkueiinue coeTuHEeHU KaJbIUS Bubmorexa IIOK

https://m.edsoo.ru/00ael5e8

51 O00011IeHIE U cUCTEMATH3AIMS 3HAHUHA

5 JKEcTkoCTh BOJBI M CLIOCOOBI €€ Bubnuoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886

53 [TpakTideckas padota Ne 6 mo Teme bubmmoreka [JOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

"YKEcTKOCTh BOIBI U METOBI €€

https://m.edsoo.ru/00aelae8

yCTpaHeHUs"
. bubmuorexa [JOK
>4 AJOMHHHI https://m.edsoo.ru/00aelc64
55 AM(poTepHbIE CBOICTBA OKCHJIA U bubnuoreka [IOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U COJTH JKeTe3a bubmmoreka [JOK
(IT) m xxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 OO6o001IeHNE U cCUCTEMAaTH3aIus 3HAHUH
ITpaktuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTANIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«Baxkneinine MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCJTMHCHHSI»
Brrurcnenus mo ypaBHEHHSIM
XUMUYECKHUX PEaKIIUH, €CIIH OJIUH U3
60 peareHToB z[ai B I/IL;GBITKC I/IJII/IHCO,Z[ep)KI/IT bubmorexa LIOK
npuMecH. BeIuucienust MaccoBOM 10U Bops b Dbl 250
BBIXOJIa MPOIYKTa PEaKINH
61 OO6001IeHNE U cCUCTEMAaTH3aIus 3HAHUI
KonrtponsHas padora Ne4 o reme
62 «BaxHeie MeTaJlJibl U UX
COCJTMHCHHSI»
63 BemectBa u maTepualibl B TOBCEAHEBHOM Bubnuoreka [JOK
JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPY KAIOIIeH bubmmoreka [JOK

cpensl

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

PoJib XUMUU B pelICHUH SKOJOTHIESCKUX
npobsieM. [Ipobremsl sx0102UU

Bubnuoreka [JOK

65 Cavapcrot obnacmu. ! https://m.edsoo.ru/00ae4270
IIpogpeccuonanvrvie 0bs3aHHOCMU
XUMUKA-9KON02A

66 PezepBHblit ypok. O0o0menue u 1 bu6nuoreka [IOK
cUCTeMaTU3alus 3HaAaHUI https://m.edsoo.ru/00ae0d0a
PesepBHeIit ypok. O600mIeHNE 1
cucTeMaTtu3anus 3HaHu. O3HakomieHue
€ 80CcmMpeOOBAHHBIMU, NEPCNEKMUSHBIMU

67 npogbefcu;mu, c npuopuf;ememu 1 bubmmorexa OK

https://m.edsoo.ru/00adb33c¢c

Kaacmepamu u Ompacisiamu
cneyuanuzayuu skoHomuxu Camapckozo
pe2uona.

68 PezepBHblit ypok. O0o0menue u 1 bu6mmoreka [IOK
cUcTeMaTU3alurs 3HaHUI https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




INPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOM IPOT'PAMMBI

8 KIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl

1

[To Teme: «IlepBoHauanbHbBIE XUMUYECKUE TOHATUS»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XWMHUYECKMX TOHSTHH: aToM,
MOJIEKYJIa, XMUMHYECKHUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJIHAsA), BaJECHTHOCTD,
OTHOCUTENIbHAS AaTOMHAas W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasl JOJS XUMHUYECKOIro
JJIEMEHTa B COCJAMHEHUHU, MOJISIPHBIM OOBEM, XUMHYECKas PEaKIHs,
KIacCU(pUKAIUs  peaKlMii:  PeakIuu  COSAWHCHHS,  PEaKIUU
pa3NoXKeHUsl, peaKIMH 3aMEIIECHUs, peakiuu oOMeHa, 5K30- |
SHIOTEPMUUYECKUE PEAKIMH, TETUIOBOW A (EKT peakiuu, pacTBop,

MaccoBast J10J1s1 BeulecTBa (IIPOLIEHTHAs KOHIIEHTPAIKs) B paCTBOPE

1.2

HIUTIOCTPUPOBATL B3aWMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHSATHN U

MNPUMCHATH 3TU TOHATHUSA TPHU OITMCAHHUU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

UCIOJb30BaTh XUMHMYECKYIO CHMBOJIMKY IJIsi COCTaBJIeHUs (hopmyi

BEILECTB U YPAaBHEHUN XUMUYECKUX PEAKLUN

1.4

PaCKphbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOIO Y4YCHHA, 3dKOHa

ABorajipo

1.5

OIMPCACIIATH BaJICHTHOCTB aTOMOB 3JICMCHTOB B 6PIHapHI>IX

COCINHCHHUAX

1.6

KJIaccu(UIMPOBaTh XUMHUYECKHE peakuu (IO YHCIy U COCTaBy

YUYaCTBYIOIIMX B PEaKI[MH BEUIECTB, 110 TeIJI0BOMY 3(dekTy)

1.7

BBIYUCIISIT OTHOCUTCIIbHYIO MOJICKYJISIDHYIO W MOJIAPHYIO MacCChbl

BCIICCTB




1.8

BBIYHCIISATh MAaCCOBYIO JOJI0 XUMHYECKOTO 3JIeMEHTa 1O (opmyie

COCIMHEHUS,

1.9

BBIYUCIISITH MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MPUMEHITh €CTECTBEHHOHAYYHBIE METOJbI TTO3HAHMS — HAOIOJICHUE,
U3MEpPEeHUe,  MOJCIHUPOBAHUE,  SKCHEPUMEHT  (peasibHbId U

MBICJICHHBI )

ITo Teme: «BakHelMe IPeICTaBUTENIM HEOPTaHUYECKUX BEILIECTB)

2.1

PaCKpbIBaTb CMBIC]I OCHOBHBIX XHMHUUYCCKHUX MOHSTHH: OKCH[I,

KHUCJI0Ta, OCHOBAHHUC, COJIb

2.2

OMMPCACIIATE MNMPHUHAIJIC)KHOCTL BCHICCTB K OHpC,Z[CJIéHHOMy KJ1acCy

COeMHEHUH 1o Gpopmynam

2.3

KJIaCCI/I(bI/II_[I/IpOBaTB HCOPTraHNUYCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OOMIME XHMHUYECKHE CBOWMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKJasi OMHCAaHUE MpUMEpamMHu

MOJIEKYJISIPHBIX YPABHEHHUM COOTBETCTBYIOIUX XUMUUECKUX PEAKLIUI

2.5

IMPOTrHO3UPOBATH CBOMCTBa B€ICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'O COCTaBd, BO3MOXHOCTHU IIPOTCKAaHUA XUMHUUCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHbIX YCIOBUAX

2.6

ClleIoBaTh MpaBMJaM  TIOJb30BAHUS XMMHUYECKOM Tmocynol U
nabopaTopHbIM O0OpYZOBaHHEM, a TAaKKE MpaBWJIaM OOpaleHUs ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIMSIMH I10 BBITIOJIHEHUIO
71a00paTOPHBIX XWMHUYECKUX OIBITOB IO IMOJyYECHHIO U COOMPaHMIO
ra3oo0pa3HbIX BeUIeCTB (BOJOPOJa U KHUCIOPOAA), MPUTOTOBIICHUIO
pacTBOpPOB C ONPEAECNEHHOM MacCOBOW JI0JIEM pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh U MPOBOIUTH XUMUYECKUE HKCTIEPUMEHTHI 110
pacro3HaBaHUIO pPAcTBOPOB IIEJOYEH M KHUCIOT C IOMOIIBIO

MH/IMKATOPOB (JaKMycC, (peHonpTanenH, METHIOPAHK U JPyTUe)

2.7

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON pPEaKIUU

IIo Tteme: «llepuommueckuin 3axkoH u Ilepuommueckass cucrema
xumuueckux snemeHtoB JI. WM. MengeneeBa. CrpoeHue aTOMOB.

XuMuyeckas cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEILHBIC pPCaKkum»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX ITOHATUH: AIpO aTroMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHass OpOuTalb, paaUyC aroma,

XUMHYCCKad CBA3b, IMOJISIpHAA W HCHOJIPHAA KOBAJCHTHAA CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSI3b, HMOH, KAaTHUOH, aHHUOH,

CTCIICHDb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTI: XUMHNYCCKHUEC IJICMCHTbBI

3.3

OINMCHIBATh M XapakTepu3oBaTh TabnuuHyio (opmy I[lepuoandeckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3Iudarh IIOHATUS «IJIaBHas
noarpynmna (Arpymma)» u «mobounas mnoarpynma (brpymma)y,

«MaJIple» U «OOJIBIITHEY NepruoabI

3.4

packpbiBath cMbici llepuommyeckoro 3akona J[.MI. Menzeneesa:
JEMOHCTPUPOBATh MOHUMAHHE MMEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX OJJIEMEHTOB OT HUX noyoxkeHus B Ilepuoanueckoit

CUCTEMC

3.5

COOTHOCUTh  O0O3HAuUEHUs, KOTOphIE HMMEIOTCS B  Tabmnwmie
«ITepuognueckas cucrema XUMHUYECKUX 3JIEMEHTOB J..
MenpeneeBay ¢ UYHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsia sijapa, OOIIee YHUCIO

AJIEKTPOHOB U PaCIPEACIICHUE UX IO SJEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHCJIICHUA 3JICMCHTOB B GI/IHapHBIX

COCINMHCHHUAX

3.7

OMpEeNeNsITh BUJ XUMHYECKOM CBsi3M (KOBaJIEHTHasT U MOHHAs) B

HCOPTraHUYCCKUX COCAUHCHUAX

9 KITIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl

1

IIo Teme: «BCH_ICCTBO " XUMHYCCKad pCaKIus»

1.1

pacKpeIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATHH: pacTBOp,
AIIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTUYECKAs JUCCOLHAIINS,
peaknMu MOHHOTO OOMEHa, KaTajau3aTrop, XUMHUYECKOE DPaBHOBECHE,
oOpaTuMbIe u HEoOpaTHUMBbIE peakuuu,
OKHCIIMTEIHbHOBOCCTAHOBUTEIIbHBIC peakuuy, OKHCJIUTEb,
BOCCTAHOBHTENb, OKHCIEHHE ¥ BOCCTAaHOBJICHUE, aJIOTPONHA,
aMm(pOTepHOCTh,  XMMHUYECKas  CBA3b  (KOBWICHTHAas, HWOHHAf,

MCT&HHH‘ICCK&H), KpUCTaJlJIN4YCCKasd peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKkun

1.2

HWIUTIOCTPpUPOBATL B3aWMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHSATHN U

MNPUMCHATH 3TU TOHATHUSA TPHU OITMCAHHUU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTABJIAITh YPAaBHEHUS HIIEKTPOJIUTUYECKOM AMCCOLMALMMU KHUCIOT,
LIeJI0YeNd W COJIEH, IOJHBIE M COKpALIEHHBIC YPAaBHEHMs PEaKIUi

HOHHOI'0 OOMeEHa

1.4

PaCKpbIBATh CYHIHOCTH OKHCIWUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ

MIOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OaiaHca ITHX peakiuit

1.5

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON PEaKIUU

IIo temam: «Hemeraminl M MX coeauHEHHSA» U «MeTaluibl U HUX

COCONHCHMU

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIKE U CTICHU(PHUECKIE XUMUIECKUE
CBOMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPXKIAs OINUCAHUE
[IpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHYECKUX PEaKLU

2.2

COCTaBJIATb YPaBHCHUA peaKuHﬁ, MNOATBCPKAAIOIINX CYIHICCTBOBAHHNC

T€HETUYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOKHOCTH MPOTCKAHUA XUMHNYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMUHBIX

YCHOBUSX

2.4

ClleIoBaTh MpaBMJaM TIOJb30BAHUS XMMHUYECKOM Tmocyno U
nabopaTOpHBIM O0OPYZOBaHUEM, a TAaKKe MpaBWiIaM OOpaleHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSIMHU 110 BBITIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJyYECHHIO U COOMPaHMIO

ra3000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO Ta3a)

2.5

NPOBOJUTH PEAKIUH, MOATBEPXKAAIONINE KayeCTBEHHBIH COCTaB
pa3NUYHBIX BEIIECTB: pPAclO3HABaTh OIBITHBIM MyTEM XJOPHI-,
Opomuza, wuoamn, kKapbonar, ¢Qocdar, cummkar, cynbdar,
THJIPOKCUINOHBI, KaTHOHBI AMMOHMS, HMOHBI M3YyYCHHBIX METAJIJIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB

ITo Teme: «XuMus U OKpyKarolias cpeay

3.1

pacKpbhIBaTb CMBICT OCHOBHBIX XuMmHueckux moHstuil: [IJK

BCIICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

MNPUMCHATL OCHOBHBIC OIICpallun MBICITUTEIbHON JACATCIBHOCTH —




aHalM3 W CHUHTE3, CpaBHEHHUE, O0000IIeHNe, CHUCTeMAaTHU3AIINIO,
BBISIBIICHHE MPUYUHHO-CICICTBEHHBIX CBS3€H — Ui W3Y4YCHHS
CBOWMCTB BEIIECTB M XUMHYECKHX pEAKIIHi; eCTECTBEHHOHAyYHbIE
METOJIbI TIO3HAHUSI — HaONIOIEHUE, H3MEpPEHUE, MOJCIUPOBaHUE,

AKCIIEPUMEHT (peabHbI U MBICICHHBIH)




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

8 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJCPKAHUSA

1

HepBOHa‘IaJIBHBIC XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poiap XUMHUM B KU3HU 4YelOBEeKa. XHMHUsS B CUCTEME HayK.
Tena u BemjecTBa. PuU3MUECKHE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsaTue o METOJaX IMO3HAaHUA B XUMHH. Yucteie BCIICCTBA U CMCCH. CnocoOb1

pa3aciieHus: cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumudeckue dyeMeHThl. CHMBOJIBI  XUMHYECKHX

aneMeHToB. [IpocThie U clioXKHbIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumuueckasi popmyia. BaJeHTHOCTh aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHocuTelnbHas  aTOMHas — Macca.
OTtHocuTenbHast MOJIEKYJIIpHas Macca. MaccoBast 1011 XUMUYECKOTO 3JIEMEHTA

B COCAMHCHUH

1.5

KomnuectBo BemectBa. Monb. Monsipast Macca. B3auMocBsI3p KOJIMYeECTBa,
Macchl M 4YHCla CTPYKTYpPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo ¢opmynam

XUMHYECKUX COCIUHECHUN

1.6

@u3nyecKkue U XUMHUYECKUE SBJICHHUS. XUMUYECKas peakius U e€ NPU3HAKH.
3aKOH COXpaHEHHUsSI MacChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Kiaccudukanums

XUMHUYECKHUX PEaKIHi (COeTUHEHUS, PA3TI0KEHUs, 3aMeIleHUs, 00MEHa)

1.7

XUMHUYECKUN dKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOU IIOCYI0M, C IIPaBUIaMU
pabotel B naboparopum W mpuéMamMu OOpalieHuss ¢ J1abopaTOPHBIM
o0opynOBaHUEM, H3y4YCHHE U ONUCaHUEe (HU3UIECKHX CBOMCTB 00pa3IoB
HEOPraHMYeCKUX BeIeCTB, HaOmroneHue Qu3nueckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUpPAHHUE caxapa B CTYINKE, KUIIEHUE M KOHJCHCALMUs BOJBI) U
XUMHYECKUX  (TOpEHHME  CBEYM, [POKAJIMBAHUE  MEJHOW  IPOBOJIOKH,
B3aMMOJICHCTBUE MeNa C KHUCIOTOW) SIBICHUN, HAONIONEHWE U OIMUCAHUE
IIPU3HAKOB IPOTEKAHMSI XMMHUUYECKMX peakuMi (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJIOpHAOM Oapus, paslioKeHHe
ruapokcuia meau(Il) mpu HarpeBaHuu, B3aMMOJAEHUCTBHE Kelie3a ¢ pacCTBOPOM

comu Meu(1l), u3ydenue crnocoOoB pazmencHus cMecei (C MOMOIIBI0 MarHuTa,




¢wibTpoBaHNe, BBIIAPUBAHUE, AUCTHIUIALUSA, Xpomarorpadus), mpoBeaeHUE
OYHMCTKH MTOBapEHHOM COJIM, HAOIIOICHUE U ONMCAHHUE PE3YJIbTaTOB MPOBEACHUS
OIBITA, MIUIIOCTPUPYIOLIEIO 3aKOH COXPAHEHMS MAacChl, CO3JAHUE MOJEIeH

MOJIEKY (IIAPOCTEPHKHEBBIX)

Bakseiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucnopon — a5eMeHT M IpocToe
BelecTBO. HaxoxkneHue Kuciopoaa B mpupoje, GU3NYECKUe U XUMUYECKUE
cBoiictBa (peakiuu ropenwus). Okcunsl. [Ipumenenue kucmopona. CrocoObl
MOJIy4eHUsI KHUCIOpoJa B JabOpaTopuud ¥ MPOMBIILIEHHOCTH. KpyroBopot

Kucinopoaa B mpupoje. O30H — ajutoTporiHas MOAU(PUKAIMS KUCIOpoaa

2.2

TennoBoit 3pdekT XuMUUECKol peakIiy, TEPMOXUMUYECKUE YPaBHEHUS, 3K30-
U SHAOTEPMUUYECKUE PeaKUK. TOIIMBO: yroiab U METaH. 3arpsi3HEHUE BO3/1yXa,

yCUJICHHE TapHUKOBOTO 3(dekra, pazpylieHne 030HOBOTO €05

2.3

Bopopon — snemeHT u mpocroe BemecTBo. HaxoxkaeHue Bomopoaa B IPHUPOJE,
¢u3udyecKkre W XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TONY4YEHHMS.

Kuciaotse! u comm

2.4

MossipHblii 00bEM Ta30B. PacuéTbl M0 XUMHUECKUM YPaBHEHUSIM

2.5

dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacepiieHHbIe 1 HEHACBILEHHBIE PAacTBOPBI. PaCTBOPUMOCTB BEIIECTB B BOJE.
MaccoBass 1oyt BelecTBa B pacTBOpPEe. XUMUYECKHE CBOMCTBA BOJBI.
OcHoBanust. Ponp pacTBOpoB B NpUpOJE U B KU3HU 4yesoBeka. Kpyrosopot
BOABI B IpUpone. 3arpsA3HEHHE NPUPOAHbIX BoA. OxpaHa M OYMCTKa

MPUPOIHBIX BOJ

2.6

Knaccudukarnuss nHeopranmueckux coeauHennid. Oxcuapl. Knaccuduxarms
OKCHJIOB: coleoOpa3zyomue (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIC) W
HeconeoOpazyromue. Homenknarypa okcumoB. dusudeckne W XUMUYECKUE

CBOMCTBA OKCUAOB. [lonyuenne okcuoB

2.7

OcnoBanus. Knaccudukanus ocHOBaHMUA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenkiatypa ocHoBanuii. dusnyeckue U XMMHUYECKUE CBOMCTBA

ocHoBaHui. [lomydyeHne ocHOBaHUH

2.8

Kucnotsl. Knaccudukamus kucinor. Homenkmatypa kucinor. ®dusmdeckue u
XUMHYECKHE CBOMCTBa KucIOT. Psag akruBHoctm MeTauioB H.H. Bbekerona.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. ®uznueckue M XMMHUYECKHUE CBOMCTBA COJIEH.

ITomyuenue coisen




2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMHUYECKUN  OKCIIEPUMEHT: KAYECTBEHHOE  OIPEACIICHUE  COICPIKAHUS
KHCJIOpo/ia B BO3JyXe, IMOJIyueHHe, COOMpaHHe, paclo3HaBaHUE U HM3y4YCHHE
CBOWCTB KHCJIOPOAA, HAOIIOAEHUE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM U
YCIIOBHSI BOBHUKHOBEHHUS U IPEKpAIIEHMs ropeHus (1oxapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJIOB M OINHCAHWE WX CBOMCTB, IOIy4YeHHE, COOHMpaHUE,
pacrno3HaBaHME M M3y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJECHCTBUE
Bojopoaa ¢ okcuom meau(Il) (Bo3aMoKHO MCTONB30BaHUE BUIAEOMATEPUATIOB),
HaOmroleHue OoO0paslloB  BEIIECTB KOJIMYECTBOM | MO, HCCIEIOBaHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C PA3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM JI0JIEH PaCTBOPEHHOIO
BEILIECTBA, B3aUMOJCUCTBUE BOJABI C MeTaUIaMH (HAaTPUEM U KaJbLIUEM)
(BO3MOYKHO HCIOJIB30BaHUE BHJIEOMATEPUAIIOB), OIPEAEICHUE PACTBOPOB
KACIOT M IIeJOYed C TOMOIIbI0 HHIMKATOPOB, HCCIEIOBaHHE O00pas3IoB
HEOPraHMYECKUX BEUIECTB pPAa3IMYHBIX KJIACCOB, HAOMIOJCHHUE W3MEHEHUS
OKpPacKM HHJIMKATOPOB B PACTBOpPAX KHUCIOT M IIEIOYEH, H3ydeHUe
B3auMojeiictBus okcuna meau(ll) ¢ pacTBopoM cepHOW KHCIIOTBI, KHUCIOT C
MeTaJUIaMU, PEaKLUi HEUTpaIU3alyy, I0Jy4eHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JIpyrMM U3 pPacTBOpa COJIM, PELICHHE
SKCHEPUMEHTAIBHBIX 33Ja4 MO TeMe «BakHeWIMe KiIacChl HEOPraHUYECKHX

COEIUHEHUIN

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB
J.1. MenpeneeBa. CTpoeHrue aToMOB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC PCAKITUN

3.1

[lepBble TMOMBITKM KJIACCU(PUKALMK XUMHUECKUX »dieMeHTOB. [loHsTne o
rpynnax CXOJIHBIX JIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIbHbBIE METAJUIbI,
rajJloreHbl, MHEPTHbIE Ta3bl). OJIEMEHTHI, KOTOpble 00pa3zyloT amQoTepHbIE

OKCHIBI U TUAPOKCHUBI

3.2

Ilepunonnueckuii 3akoH. [Iepuoanueckas cuctema XuMHYECKHUX 1eMeHTOB 1. 1.
Menpeneesa. KopoTtkonepruoanas u JUIMHHOIIEPUOJHAS bopmbI
[Tepuoanueckoit cucrembl xumudeckux dnemeHtoB .M. Menneneesa.
Ilepuonsl m rpynnel. PU3HMYECKUH CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB

nepuoaa v rpyniibl 9JICMCHTA

3.3

Crpoenune atoMoB. CoctaB aroMHbIX sanep. M3otomnbl. Dnekrponsl. CTpoeHHe

AIIEKTPOHHBIX 000JI04YeK aroMOB TMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB




Ilepnonnueckon cucremsl .M. Menneneesa. XapakTepUCTHKa XUMUYECKOTO

3JIEMEHTA MO €ro NnojoxkeHuto B [lepuoauueckoii cucreme .M. Menaeneesa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paauyca aTOMOB XHMHMUYECKHUX DIIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TIpynmnamM U IIEpUOAAM.
3nauenue Ilepuonnyeckoro 3axkoHa u llepuonnueckoil CUCTEMBI XMMHUYECKUX
JJIEMEHTOB JUIsl Pa3BUTHUs Hayku W mnpaktuku. .M. MenpaeneeB — y4€HbIM U

rpakJaHuH

3.5

Xumuyeckass cBsi3b. KoBaneHTHass (mojisipHass ¢ HEMOJISIPHAS))  CBS3b.

3HCKTpOOTpI/IHaTCHBHOCTB XUMHYECKUX 3JeMeHTOB. MloHHAas CBS3b

3.6

Crenens okucieHus. OKHCIUTEIEHOBOCCTAHOBUTEIBHEIC pCaKkuuu. Hpoueccm

OKHCJIEHHS M BOCCTaHOBJICHUA. OKHUCIUTEIM U BOCCTAHOBHUTEIIHN

3.7

XUMUYECKUH HKCIEPUMEHT: H3ydyeHHe OOpa3loB BEIIECTB METAIOB H
HEMETAIUIOB, B3aUMOJCHUCTBUE THUIPOKCHAA LIMHKA C PACTBOPAMH KHUCIOT U
LIEJI0YEH, IIPOBEICHUE OIIBITOB, WIIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJBHBIX PEAKLIUN (TOPEHNE, PEAKLIUN PA3JIOKEHUS, COETUHEHNU)

9 KITIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJCPKAHUSA

BemectBo u xumunueckas peakuus. [lopropenne

1.1

IIepuonnueckuii 3akoH. Ilepuoauyeckas cucremMa XuMHU4YECKUX demMeHToB [1.1.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KallMs, KalbLUsi WU UX
COCIIMHEHHUI B COOTBETCTBUM C IIOJIOKEHUEM 3JIeMEHTOB B Ilepmoanueckon

CUCTCMC U CTPOCHUECM UX aTOMOB

1.2

CrpoeHue BeliecTBa: BHUABl XUMHUYECKOM CBS3U. THUIBI KpHUCTANIMYECKUX
pEeETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJA XUMUYecKoil cBsa3u. Knaccudukanus u HOMEHKIIaTypa HEOPraHHYECKHX
BELIECTB (MEKIYHapoaHasi U TpUBUAJIbHAsA). XMMHUECKUE CBOMICTBA BEIECTB,
OTHOCAIIMUXCA K Pa3iIW4yHbIM KJIACCaM  HEOPraHWYECKUX COCIAMHEHMU,

FCHCTUYCCKAA CBA3b HCOPTaHNUYCCKUX BCIICCTB

1.3

Knaccugukanus XUMHYECKUX PEakUid 10 Pa3IudHbIM MpU3HAKaM (110 YHCITY U
COCTaBy YYaCTBYIOUIMX B PEAKLIMU BEIIECTB, MO TEIJIOBOMY 3(QeKry, Io

U3MEHEHHUIO CTENeHEH OKHMCICHUS XMMHYECKHUX OJICMCHTOB, IIO 06paTI/IMOCTI/I,




10 Y4acTuro KaTaﬂmaTopa). DK30- u SHAOTCPMHUYCCKUC pcaKkuuu,

TEPMOXUMUYECKHUE ypaBHEHHUS. [[oHATHE O CKOPOCTH XUMUYECKON PEAKLUU

1.4

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX M T€TEPOTreHHBIX peakiusax. [IoHsITHe 0 XUMUYECKOM paBHOBECHHU.
@akTopbl, BIUAIONIME HAa CKOPOCTh XHUMHUYECKOH pEaKIMH U TOJOXKEHHE

XUMHUYCCKOT'0 PaBHOBCCUSA

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JJIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHe  ypaBHEHUI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUN € HCIOJIB30BAHMEM METOJA

AIIEKTPOHHOTO OaslaHca

1.6

Teopust AMEKTPOIUTUYECKON NUCCOLMALMU. DIEKTPOJIUTHI U HEIEKTPOIUTHI.
Karnonsl, aHnonsl. MexaHus3M IMCCOLMALIMN BEUIECTB C PA3NIMYHBIMU BHJIAMU
XUMHU4YecKol cBs3u. Crenenb auccouuanyy. CUIIbHBIC U CIIa0ble JIEKTPOJIHUTHI.
Peakiun moHHOTO OOMeHa. YCIOBHS MPOTEKaHHWs peaKkIuii MOHHOro oOMeHa,
IIOJIHBIE M COKpALEHHbIE WOHHBIE YypaBHEHMs peakuuid. CBoCTBa KHUCIOT,
OCHOBAaHMH M COJIe B CBeTE€ NPEACTABICHUNA 00 3ICKTPOIUTHUECKON

mucconuaiuu. KauectBeHHble peakiiui Ha HOHBL [1oHsATHE O TUIpoNn3e coneit

1.7

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAIUTMYECKUX
pPEIIETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB W HeMmeTauioB (rpadura u
anmMasa), CIOXKHBIX BEIIECTB (XJIOpUJa HATpuUs); UCCIEAOBAHHE 3aBUCHUMOCTHU
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUS PA3NHYHBIX (DAKTOPOB;
HCCIEOBAaHUE  BJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEILECTB,  Ipoliecca
JTUCCOLIMAIIMM  KUCJIOT, Imejioue u cojedl  (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPUAJIOB); TMPOBEJICHUE OIBITOB, WUIIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUs PEeaKIMii MOHHOTO 0OMeHa (00pa3oBaHUE OCajKa, BBIJCICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OMBITOB, HMIUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pPEAKIUN (TOpEHUE, Peakiiu pasyIoKEHHUs, COCIUHECHHUS);
pacrno3HaBaHUE HEOPTaHMUYECKUX BELIECTB C MOMOILbI0 KaU€CTBEHHBIX PEaKIUui

Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HewmeTtaminl u ux COCINHCHUA

2.1

OOmast  xapakrtepuctuka ramoreHoB. (OCOOEHHOCTH CTPOEHHsI AaTOMOB,
XapakTepHble cTerneHu okuciaeHus. CtpoeHne u pu3nyeckre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHUMHYECKHE CBOWCTBA Ha IIpUMEPE  XJopa
(B3auMoOEHCTBIE C METalUlaMH, HEMEeTaJulaMH, IieaodyaMu). XJIOPOBOJOPO.

ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOTyUYeHUE, MpuMeHeHue. JleiictBue




XJIOpa ¥ XJIOPOBOAOPOZA Ha OpPraHU3M 4esIOBeKa. BakHelume XJIOpUAbl U UX

HaxO0/JIEHUE B MPUPOJIE

2.2

OOmast xapakrepucTuka 3i1eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpOCHUs
aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CTpoeHne u pU3NUECKUe CBOMCTBA
NPOCTBIX BEIIECTB — KHUCIOpOJa M Cepbl. AJUIOTPONHBIE MOJU(PUKALNN
KHCJIOpOa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBONOpPO, CTPOEHHUE,
¢u3nyeckue W XUMHUYECKHE CBoWcTBA. OKCHIBI Cepbl KaK MpPeICTaBUTENN
KHACJIOTHBIX OKCHIOB. CepHas KHUCJIOTa, (pu3nyeckne U XUMHUYECKHE CBOMCTBA
(oOmrue Kak MpencTaBUTENs Kilacca KUCIOT M cnenuduyeckue). XUMHUYECKHUE
peaknuu, JeXale B OCHOBE MPOMBIIUIEHHOTO Croco0a IMOJyuyeHHUs] CEepHOM
kucnotel. IIpumenenne. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas pPEaKIus Ha
cynbdar-noH. HaxoxaeHnue cepbl U €€ CoeMHEHUI B mpupoje. XUMHUECKOEe
3arpsi3HEHUE OKPYJKAIOLIEH Cpelbl COEAMHEHUSMHU cepbl (KUCIOTHBIE J0XKIH,

3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBPaIlCHUS

2.3

OOmast xapakrtepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIIEHUS. A30T, paCpOCTpPAaHEHUE B IIPUPO/IE,
¢u3nyeckue U XuMu4eckue cporctBa. KpyroBopor azora B mpupoje. AMMHAK,
ero (u3MYecKue W XMMHUYECKHE CBOMCTBa, MoiydeHue u npumenHenue. Conu
aMMOHUS, HX (U3HUEeCKMe ¥ XMMHUYECKHE CBOICTBa, MpHUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHbI aMMOHMs. A30THasi KUCIIOTa, €€ MOJIyYeHHE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak IpeACTaBUTENs Kiacca
KACIOT M cnenuduyeckue). Vcrnonp3oBaHUe HUTPATOB U COJIEH aMMOHHS B
KayecTBE MHHEPAJIbHBIX yN0OpeHni. XUMHUECKOE 3arps3HEHUE OKpYKarollen
Cpelbl COETUHEHUSAMH a30Ta (KMCIOTHBIE JOXKIH, 3arps3HEHHE BO3IyXa, IIOUBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorponHsie MomuduKauu Gocdopa, puzndeckue U XUMHUYECKUE
cBoiictBa. Oxkcun dochopa(V) u dochopHas kucinora, ¢Qusnueckue u
XMMHUYECKHE CBOICTBa, moiydeHue. lMcnonbp3zoBanue ¢ochaToB B KayecTBe

MUHEPAIbHBIX Y00pEHHIA

2.5

OOmast xapakrepuctuka 31eMeHToB [VA-rpymnmel. OcoOEHHOCTH CTpOCHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUsA. YIJEepoJ, aJlJIOTPOIIHbIE
MOIU(UKAIMK, PACIPOCTPaHEHUE B TMpHUpPOAE, (U3NYECKHEe U XHMUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriepona B npupoae. Okcuasl yrieposa,
uxX (puznueckre M XMMHUYECKUE CBOMCTBA, JCUCTBHE HA JKUBBIE OPraHU3MBL,

MOJIYUCHUC U MPUMCHCHUC. DKOJIOTHYECKHUE HpOGJ’ICMBI, CBA3aHHBIC C OKCHUJIOM




yraepona(lV); rumore3a T1100ambHOTO TOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
abdekr. YroiapHas KuCIOTa W €€ CONMM, HX (PUINYSCKUE U XUMUYECKUE
CBOICTBa, TIONyueHUE M TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAaT-
noHbl. Mcnons3oBaHue KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO03MCTBE

2.6

[lepBoHauanbHBIE TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriepoaa (MeTaH, STaH, ASTWIEH, aleTUJICH, 3TAHOJ, TJMLUEPUH, YKCYCHas
kucnora). Mx coctaB m xummueckoe crpoeHue. [loHsTHE 0 OMOIOTHYECKH
BAOKHBIX BEIIECTBAX: MXHUpPax, OelKax, YrieBoJaXx — W HX pOJIU B KHU3HU
yesnoBeka. MarepuanbHOe €IUHCTBO OPraHMYECKHMX UM HEOPraHMYeCKHX

COEIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue ¥ XHMUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npuMmeHenne. CoenuHeHus KpeMHus B mpupojge. OOmme mpeacraBieHus o0
okcuae kpemHusA(IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH. BaskHEHINe CTPOUTETHHBIC MaTepPHAIIb:
KepaMuKa, CTEKJIO, IIeMEHT, OeTOoH, xene300eroH. [Ipobmembl Oe30macHOTO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPHUAJIOB B HOBCCHHCBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIEPUMEHT: H3yYeHHE OOpaslloB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKLUW HA XJIOPHUI-
MOHBI M HAaOJIIOJICHHE MPU3HAKOB HUX MPOTEKAHMs; OIBITHL, OTpaKaIOIINe
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA raJIOTEHOB M UX COCTMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHUICOMATEPUAIIOB); O3HAKOMJICHHE C OOpasliaMu XJIOPUIOB
(ralmoreHuoB); O3HAKOMJICHME C o0pasuamMu ceppl U €€ COeTUHEHUSIMU
(BO3MOXKHO HCIONIb30BaHUE BUJCOMATEPHANIOB); HAOMIOJCHHE TIpolecca
oOyIJIMBaHUs caxapa IMOJ JeWCTBUEM KOHILIEHTPUPOBAHHON CEpHOW KHCIOTHI;
M3y4YeHUE XMMUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KayeCTBEHHOW peakUuMu Ha CyiabpaT-uoH U HaONIOJCHUWE TpU3HaKa e¢
MPOTEKaHUs; O3HAKOMIIEHHE C (PM3NYECKUMHU CBOMCTBAMU a30Ta, pocdopa u ux
COeMHEHU (BO3MOXKHO HCIOJb30BAHUE BHJICOMATEPHANIOB), 00Opa3laMu
a30THBIX U (ochHOPHBIX YAOOPEHUI; TTOTyUeHUE, COOMpaHKe, Paclo3HABaHUE U
U3y4EHHE CBOMCTB aMMHaKa; IIPOBEJICHUE KAYECTBEHHBIX pEakUuil Ha HOH
aMMOHUS ¥ QochaT-MOH ¥ U3y4YEeHHE TPU3HAKOB HX MPOTEKAHMS,
B3aUMOJICHICTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJbIO (BO3MOXKHO
HCIOJIb30BAHNE BMJIEOMATEPUANIOB); HU3YYEHHE MOJAEIEH KPUCTAIUIMUECKUX
peméTok anmasza, rpadura, (QynruepeHa; O3HAKOMIIEHHE C  IPOLECCOM

azicopOoLnu pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YITIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHEe, COOMpaHHe, paclo3HaBaHME M H3YUYCHHUE CBOMCTB
YIJIEKUCIOro Tra3a; MpOBeJeHHE KAayeCTBEHHBIX peakiuil Ha KapOoHaT- M
CWJIMKAT-MOHbl W M3yYEHUE IMPU3HAKOB HX IPOTEKAHMs; O3HAKOMIIEHHE C
MPOAYKIMEN CHJIMKATHOM IPOMBIIIJIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHelne HeMeTaJUIbI 1 UX COETUHEHU

Mertamisl 1 UX COCINHCHUA

3.1

OOmiast XapaKTepHCTUKA XMMHUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUH MX
nonoxkeHus B Ilepuoavueckol CHCTeME XUMHUYECKHX dieMeHToB [[.M.
MenneneeBa u crpoeHus aromoB. CTpoeHne MeTaiioB. MeTtannudeckast CBs3b U
MeTaJlIn4yecKasl KpUCTalsIMdecKass pemeérka. OJIEKTPOXUMUYECKUI  psf

HaIpSHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XMMHYECKUE CBOMCTBA MeTaisioB. OOmIMe crocoObl MOTyYeHUs
MeTaiuioB. [oHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Kopposuu. CrutaBsl (CTallb, 4yTyH, JIOPATIOMUHUHN, OpOH32) U UX IPUMEHEHHE B

OBITY ¥ IPOMBILIIEHHOCTH

3.3

[[lenounble MeTayibl: NONOXKEHUE B llepuogmyeckol cucTeMe XMUMUYECKUX
anemeHntoB J[.M. MeHnaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJICHHE B MPUPOJE.
du3nyecKue U XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUAbI 1
TUAPOKCUIIBI HaTpusi MU Kaiaus. [IpuMeHeHHe IIEeNOYHBIX METauIOB M UX

COETUHEHUN

3.4

[[lemoyHo3emMenbHBIE  META/UIBI  MAarHUM WM KaIbLMW:  IIOJIOXKCHUE B
IIepnonnueckoi cucreme XUMHU4EeCKUX 31eMeHToB [ .M. MeHneneesa; ctpoeHue
X aTOMOB; HaxoxicHue B mnpupoge. dusmyeckue U XUMUYECKHE CBOWCTBA
MarHus U Kainpuus. BakHeimme coeauHEHMs KalbliUg (OKCHJ, THIPOKCH],

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AnromuHuil: nonoxkenue B Ilepumoguueckoil cucTeMe XHMHYECKUX 3JIEMEHTOB
JL.1. MenneneeBa; cTpoeHHE aToMma; HaxoxzieHue B mpupone. dusnueckue u
XMMHYECKUE CBOIMCTBA alfOMUHUS. AM(DOTEpHbIE CBOMCTBA OKCHJIA M THIPOKCHIA

AJIFOMHMHUA

3.6

XKeneso: nonoxenue B [lepuonnueckoit cucteme xumuueckux snemeHton J[. 1.
MenpeneeBa; CTpoeHHUE aToMa; HaxoXKJAeHue B mpupoge. Dusznueckue u
XUMUYECKHUE CBOMCTBa kene3a. OKcuabl, THAPOKCUAbl u conu xkenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyUYEHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMi METAIJIOB M CIUIABOB,

uX (U3NYECKUMHU CBOMCTBAMH; H3YYEHHE DPE3YyJIbTaTOB KOPPO3UU METAIJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICICTBUS OKCHAA KajdblUsg M HATpus C BOJOM  (BO3MOXKHO
HCIIOIb30BAHUE BHJIEOMATEPHUANIOB); HCCIEAOBAHHE CBOMCTB KECTKOW BOJIBI;
mpoiiecca TOpPEHUs JKejue3a B KUCIopoAe (BO3MOXKHO — HCIOJIb30BAHHUE
BHJIEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIUN HA HOHBI
(mMarHus, Kanblus, amoMuHus, nuHka, sxenesa(ll) u xenmesza(Ill), menu(Il);
HaOJIO/ICHNE U OMKCAHKE MPOIECCOB OKPAITUBAHUS TUIAMEHU MOHAMH HATPHS,
Kadsg W Kajublusd  (BO3MOXKHO  HCIIOJIB30BAaHHE  BUICOMATEPUATIOB);
UcCleIoBaHNe aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U TUIPOKCHIA
LMHKA; pElIeHUE HKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BaxkHele MeTaibl 1

nX COCIUHCHU

XuMus U OKpY’Karollas cpeja

4.1

HoBeie marepuainbsl u TexHonoruu. BemecTtBa U marepuanbl B MOBCEAHEBHOMU
YKU3HU 4YeJIOBEKa. XMMHS U 30pOBbe. be3omacHoe MCIoab30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObiTy. IlepBas moMomb MpU XUMHUYECKHX OXKOTrax U

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOW  I'PaMOTHOCTH.  XUMHUYECKOE  3arps3HEHHUE
okpy>xkatomed cpeanl [1/IK. Ponb XUMuM B pelieHnH 3KOJIOTMYECKUX MPOOIeM.
[IpupoaHble HMCTOYHHKH YIIEBOJAOPOAOB (Yroyib, NPUPOAHBIA ra3, HedTH),

MPOAYKTHI UX MEPEPaOOTKU, UX POJIb B OBITY M MIPOMBIIIIEHHOCTH

4.3

XUMUYECKU HKCIIEPUMEHT: U3yueHHe 00pa3loB MaTepHalioB (CTEKIIO, CIUIABBI

METaJIJIOB, TOJIMMEPHBIE MaTEpUaIIbl)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJBHOMI
ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OFPA3OBAHUS

Kon
NpoBepPSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeAMETHBIM pe3yibTaTam
0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PT'OC

1

IIpencrasnenue:

1.1

O TI03HABAEMOCTH SIBJICHHMH NPUPOJIBI, MOHMMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHYECKOM HayKH KaK OOJIaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOWIeH KyJNbTyphl M MPAKTHYECKOU
NEATENbHOCTH YeJNOBEKAa B YCJIOBUSX COBPEMEHHOIO OOIIECTBa;

IMOHUMAHUC MCCTa XUMUU CPCAU APYTUX CCTCCTBCHHLIX HAYK

1.2

0 HAYYHbIX MCTOJAaX IMO3HAHUA, B TOM YUCIIC S3KCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKHUX MCTOAAX MCCICIOBAHUA BCIICCTB W HU3YUYCHUSA
XUMHUYCCKHUX peaKuHﬁ; YMCHHC HUCIIOJIB30BATh MOACIN JIIsL

OOBSICHEHUS] CTPOEHUS aTOMOB M MOJICKYJT

1.3

o cthepax mpodhecCHOHATBHON AeSITeTbHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHUSIX
XMMHUYECKOW HAyKH, YTO TO3BOJIUT OOYHYaIOIIUMCS paccMaTpUBaTh
XMMHIO KaK cepy cBoeit Oyayieit mpodeccuoHanbHOM eI TeNbHOCTH
U clenaTh OCO3HAHHBIA BBHIOOP XMMHH Kak NpO(MIBHOrO mpeaMeTa

MIpH TepEX0ie Ha YPOBEHb CPEAHETO 00IIero oopa3oBaHms

Bragenue cucteMoil XMMHMYECKMX 3HAaHUH M yMEHUE IIPUMEHSATH

CUCTCMY XUMHUYCCKUX 3H21HPII>1, KOTOpas BKIIIOYACT:

2.1

BaXHEHININE XMMHYCCKHE IIOHATHS: XUMHYSCKHM DSJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOXHOE BEIIECTBO, OAHOPOJHAS U
HEOJHOPOJHAsT CMECh, OTHOCUTEJIbHBIE aTOMHasi M MOJIEKYJsIpHas
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, COJIb (CPemHsis), XUMHUYECKas
peakuus, peaKkUHH COCAWHEHUS, PEAKLIUU PAJIOKEHUS, PEAKIIUN
3aMeIleHHs, peaknuuu oOMeHa, TeruioBod 3¢ddexT peakuuu, 5K30- U
SHIOTEPMHUUYECKHE PEAKIMH, PACTBOP, MAacCOBas OIS XUMHUYECKOIO
AJIEMEHTA B COCIMHEHUM, MACCOBasl JOJS U MPOLIEHTHAsE KOHILIEHTpaIHs

BCIICCTBA B paCTBOPEC, SAAPO aToOMa, BHCKTpOHHBIﬁ cJiou aToMa, aTOMHasd




opOuTanb, pamuyc aToMma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKAs! CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBAJICHTHasl  CBSI3b, MOHHAs  CBSI3b, METAJUIMYECKAsl  CBSI3b,
KpUCTAJUIMYECKAsl peléTKka (aroMHas, MOHHas, MeTalIMyecKas,
MOJIEKYJIIpHAs), UOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEAJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pPEakIMd HOHHOro OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTENIb U
BOCCTAHOBMTEJb, OKUCIEHHUE M  BOCCTAHOBIIEHHE, 3JIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIC pEaKIMH,
CKOpOCTb XMUMMYECKOW peakiuu, Kkaranuzarop, IIJIK, xoppo3us

MECTaJIIIOB, CIIJIaBblI

2.2

OCHOBOITOJIArarole 3aKOHbl XHMHUU: 3aKOH COXPAaHEHHUS MAacCChl,
nepuoauyeckui 3akoH JI.M. MeHnaeneeBa, 3aKOH IOCTOSHCTBA

cocCTaBa, 3aKOH ABora;[po

2.3

TEOPUU XUMUU: aTOMHO-MOJIEKYJIApHass  Teopus, Teopus

BHCKTpOHHTquCKOﬁ JUucconuanumn

Brnanenne ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKIIFOUAKOLIEH:

3.1

YMEHHE NIPABUIILHO UCIIOJIB30BAaTh U3YUYEHHBIC BEILIECTBA U MaTEPHUAJIbI
(B TOM uHcle MHUHEpaJbHBbIE YIOOpEHHs, METaulbl M CIUIABBHI,
HNPOAYKTHl TEpepadOTKH MPUPOIHBIX HCTOYHUKOB YTIIEBOAOPOIOB
(yrnsi, mpupoAHOTO ras3a, HeTH) B OBITY, CEIbCKOM XO3sCTBE, Ha
MPOU3BOJICTBE M TMOHMMAHHE 3HAYCHHUS >KUPOB, OCNIKOB, YIJIEBOJIOB
JUIsl OpraHu3Ma 4eJIOBEKa; yMEHHUE NIPOTHO3UPOBATh BIIMSHUE BEILECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa U OKPYXKAIOLLYIO

IIPUPOJHYIO CPELY

3.2

YMCHUC HHTCTPUPOBATH XUMHYCCKUC 3HAHHUSA CO 3HAHUAMU APYTHUX

y4eOHBIX IPEIMETOB

3.3

HAJIMYHME OMbITa PabOTHl C Pa3IMYHBIMU MCTOYHMKAMU HH(POpPMALUU
0 XMMHMM (HaydyHas M Hay4YHO-IIOINYyJISIpHAs JIUTEpaTypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTUBHO OLIEHMBaTh WH(OpPMAIMIO O BEIIECTBAX, HX
IpPEBpALICHUAX W  IPAKTUYECKOM  IIPUMEHEHUU U YMCHHE

HCIIOJIb30BaTh €€ JJI pCIICHU A y‘ICGHO-HOSHaBaTCHBHBIX 3aga4

BJ'Ia,Z[eHI/IC OCHOBaMH TTOHSATHUMHOTO amnrmapara M CHUMBOJHUYCCKOI'O

A3bIKa XMMUU JJIS1 COCTaBJICHHSI (OPMYJI HEOPraHMYECKUX BEIECTB,




YPaBHEHUN  XMMHMYECKUX  PEaKUMH; OCHOBAMHM  XHUMHMYECKOU

HoMmeHknarypsl (IUPAC u TpuBuanbHOi)

YMmeHue OoOBSACHATH CBS3b MOJOKEHHs dlieMeHTa B llepuonnyeckoii

CUCTCMC C YHCIOBBIMU XAPAKTCPUCTUKAMU CTPOCHHA ATOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja  sjpa, oOIee Yucio
AJIEKTPOHOB), PACIPENCICHHEM OJJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOOB, KA U KAIbIIHS
[IpencraBnenue O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHUX DJJIEMEHTOB (paauyc atoMma, 3JIEKTPOOTPUIIATEITHHOCTS),

6 MPOCTBIX H CIOXKHBIX BEIIECTB OT TIOJOXKEHUS JJIEMEHTOB B
[lepuonnueckoir cucreme (B MalblX TMEPUOJAX M TJIAaBHBIX
MOATPYITAaX) U JEKTPOHHOTO CTPOCHUS aTOMa

7 Ymenue knaccuuupoBarth:

7.1 XUMUYECKUE FTIEMEHTHI

7.2 HEOPraHUYECKHEe BEIIECTBA

7.3 XUMHYECKHUE PEAKIIUI

8 YMeHue onpeaensrh:

81 BaJICHTHOCTh M CTEMEHb OKHUCICHHSI XMUMHUYECKUX DIIEMEHTOB, 3apsij

' HMOHA

%2 BHUJl XUMHUYECKOH CBSI3M W TUN KPUCTAIMYECKOH CTPYKTYyphl B

' COCTMHEHUSIX

8.3 XapakTep cpeibl B BOAHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHU)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepru3oBaTh (pU3nuecKue U XUMUUYECKUE CBOWCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOJI, TpaduT, anmas,

9.1 KpeMHUH, a3oT, (ocdop, cepa, XIOp, HATpPUH, KA, MAarHUM,
KaJIbIIUH, AJIFIOMUHUH, KEJe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOAa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPON, OKCHABI W THUIPOKCHUIBI

97 MetamioB [-IIA rpynn, amomunusa, meau (1), munka, xenesa (II u

' III), oxcunst yrnepona (I u IV), kpemuus (IV), azota u docdopa (111
u V), cepst (IV u VI), cepuucras, cepHas, azoTucras, a30THas,
dochopHasi, yronbHasi, KpeMHHEBAs KUCIOTa U UX COJIN)

93 IIPOTHO3UPOBAaTh U XapaKTepU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTb MMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B PAa3JIMYHbIX YCIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U NOHHBIE YPAaBHEHUS PEAKLIUN, B

10
TOM YHCJIE:
10.1 peaxiuit 'OHHOTO OOMeHa
10.2 OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUIIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIAcCOB
' (TpymIn) HEOPraHUYECKUX BELIECTB
10.4 MOATBEPKJAIOIINX NEHETUYECKYI0 B3aUMOCBSA3b MEXK Yy HUMHU
11 YMeHue BBIUUCITh (IPOBOAUTH PACUETHI):
11 OTHOCHUTEJIbHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOI'O JIEMEHTA B COEUHEHUN
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 [I0 YPaBHEHUSM XUMHUYECKUX PEAKIUH U HaxXOAUTh KOJHNYECTBO
' BEIIECTBA, 00bEM M MAcCy PEareHTOB WM MPOJYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM ~ METOJaMH  HAy4yHOro  TO3HaHUs  (HAOIIOAEHUE,
21 U3MEpPEHUE, IKCIIEPUMEHT, MOACITUPOBAHNE) IPU N3YUEHUN BELIECTB U
' XUMHUYECKHX SIBICHWH; yMeHHe chopMynupoBarh mpolneMy U
MIPEVIOKUTH IYTH €€ pEIICHUs
129 Oe3omacHOi pabOTBl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKON
' MOCYI0M 1 1a00paTOpHBIM 000PYIOBAHUEM
MpaBUIIaMH 0€3011aCHOT0 OOPAIIEHNUS C BEIECTBAMHU, UCIIONIb3YEMBIMHU
B MOBCE/IHEBHOM JKM3HU, IPAaBUJIAMHU MTOBEICHUS B LIEIIX COEPEKEHUS
193 3I0pPOBbSL M OKPY’KAIOLIEW IPUPOAHOW Cpenbl; IIOHMMAaHHWE Bpeaa
' (omacHOCTH) BO3JEMCTBUS Ha JKHUBBIE OPraHU3MBbl OINPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS U NPEIOTBPAILECHUS UX BPEIHOTO
BO3JCUCTBUS
3 Hanuune nmpakTH4eCKMX HABBIKOB IUIAHUPOBAHMS M OCYILECTBICHUS
CJIEAYIOINX XUMHUUYECKUX IKCIIEPUMEHTOB:
131 M3yYeHHUE U ONHUCAaHUE (PU3MUECKUX CBOWCTB BEUIECTB; O3HAKOMIICHUE

C (I)I/ISI/ILICCKI/IMI/I u XUMHNYCCKHUMH SABJICHUSMU,; OIIBITHI,




WJUTFOCTPUPYIOILKE NIPU3HAKU ITPOTEKAHUS XUMUYECKUX PEAKLUN

13.2

U3y4eHHe CIOCO00B pa3/ieNieHus cMecel

13.3

MOJIYUCHHUC KHUCIIOpOJa W HU3Y4YCHHC Cro CBOﬁCTB; MOJIYUCHHUC
BOAOpPOAa U HU3YUYCHUC C€ro CBOﬁCTB; MOJIYUCHHUC YTJICKHUCJIIOTO ra3da U

HU3YYCHUC CT'O CBOﬁCTB; MOJIy4YCHHUC aMMHAKa U U3YUCHHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINpPENCIIEHHOW MAacCOBOM  JIOJIEH

pPacTBOPEHHOTO BEIIECTBA

13.5

IIPUMEHEHHE MHIUKaTOPOB (Jrakmyca, METUIIOpaHKa u
¢denondranenna) s ONpenesieHUs] XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

UCCIICZIOBAHUE W  OINMCAaHUE CBOMCTB HEOPraHWYECKMX BEILECTB
pasIMYHbIX KJIACCOB; U3yYEHHE B3aUMOJCHCTBHS KUCIIOT C METaLIaMH,
OKCHJaMM  METaJUIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBAHUSIMHU, COJSIMM; IIOJy4EHHE HEPaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJHOIO MeETajula JIpyrMM M3 pacTBOpa  COJIH;
uccieioBaHe aM(OTEPHBIX CBOMCTB THIPOKCHAOB AIIOMUHHUS U

IUHKA

13.7

pelIeHue SKCIePUMEHTAIBHBIX 33/1a4 10 TeMaM: «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCITUHCHUI; «INEeKTPOTUTHYECKAS
IUcconmanusay; «BaxHeillmme HeEMETaniabl MW WX COCAUHCHUSY;

«BaxueiIme MeTauIbl U UX COCIUHEHUS))

13.8

XUMHUYECKHE  OKCIIEPUMEHTHI,  WJUIIOCTPUPYIOIIME  MPU3HAKH
NPOTEKaHUs PEaKIMii MOHHOrO OOMEHa; KaueCTBEHHBIC PEaKLUUU Ha
NPUCYTCTBYIOIIME B BOJHBIX PAcTBOPAaX HMOHBI: XJOPHIA-, OpOMUJ-,
nomua-,  cynbdar-,  Qocdar-, KapOOHAT-,  CHIMKAT-AaHUOHBI,
THJIPOKCUI-MOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbLusi, aJIFOMUHUS,

xenes3a (2+) u xenesa (3+), menu (2+), HMHKa

14

YmMmenue:

14.1

NpPEICTaBIATh PEe3yJbTaThl JKCIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeNbCTB, Tpa@UKOB M TaOMUI] W BBIABIATH SMIIMPHUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCKAY PCaJIbHO HaGJIIO,Z[aCMBIMI/I XUMHNYCCKHUMH
SABJICHUAMUA U POLECCCaAaMU, IMTPOUCXOAAINIMMHUA B MAKPO- U MUKPOMHUPEC,

OOBSICHATH IPUYMHBI MHOT00Opa3Msl BEIIECTB




HHEPEYEHD 3JIEMEHTOB COAEPXAHMUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3JIEMEHT COJCPKAHUSA

1

HepBOHa‘IaJIBHBIC XUMHNYCCKHUEC ITOHATHUA

1.1

UYucreie BemecTBa U cMecu. CriocoObl pa3eneHus cMmeceit

1.2

ATOMBI U MOJICKYJIBL. Xumuueckue dieMeHThl. CHMBOJBI XHMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

1.3

Xumuueckas popmyina. BaneHTHOCT aTOMOB XUMHUYECKHX 31eMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OtHOocuTellbHAs aTOMHAas Macca.
OTHOCHUTENbLHAsA MOJICKYJISIpHAad Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JICMCHTA

B COCAMHCHUH

1.5

KommyectBo BemiectBa. Monb. MomsipHass macca. MonspHbIE 00bEM Ta30B.

Bzaumocss3b KOJIMYCCTBA, MACCHI U YHCJIa CTPYKTYPHBIX CIUHUILL BCIICCTBA

1.6

@u3nuecKkue U XUMUYECKUE SIBJICHUA. XUMHUYECKas pPEakUus U €€ IPU3HAKU.

3aKOH COXpaHEHMs MacChl BEIIECTB. XMMUYECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucTEMa XUMHYECKHX 3JIEMEHTOB

J.W. MenpneneeBa. CTpoeHue aToMoB

2.1

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema XUMHYECKUX dmeMeHToB J[.H.
MenpneneeBa. Ilepuoas!t u rpynmsl. @U3NUYECKU CMBICH MTOPSAKOBOIO HOMEpA,

HOMCPOB IICproaa U IpyHIibl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3otomnbl. OnexTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XMMHUYECKMX 3JIEMEHTOB

[Tepuoanueckoii cucremsl .M. Menaeneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOICTB XMMMUECKUX JIEMEHTOB NEPBBIX TPEX
IIEpUOJOB, Kajus, Kaiuplusd (paguyca aTOMOB, 3JIEKTPOOTPULATENBHOCTH,
METAJNIMYECKUX W HEMETANIMYECKMX CBOMCTB) M MX COECOUHEHHH B
COOTBETCTBUU C IIOJIOKEHHEM dIeMeHTOB B Ilepuoauueckoir cucreme u

CTPOCHUCM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumuyeckass cBsizb. KoBajeHTHass (moyispHas U HEMOJIsIpHAsi)  CBSI3b.
DNeKTpOOTPULIATEILHOCTh ~ XUMUYECKUX  d3JeMeHTOB.  MoHHas  CBS3b.

Meramnnueckast CBSI3b




3.2

Tunel KpucTaUIMUECKUX PEIIETOK (aTOMHAs, MOHHAs, METaJuInYyecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKM U BUIA

XUMHUYECKON CBA3U

Baxwuenmme mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramwbl U ux

COCINHCHMA. MeTamisl U uX COCANHCHUA

4.1

Knaccudukamuss ¥ HOMEHKIATypa HEOPraHMYECKUX COCIMHEHUH: OKCHJIOB
(coneobpazyromrue: OCHOBHBIE, KHCIJIOTHBIE, ampoTepHbIC) u
HecoJieoOpa3yInue; OCHOBaHWMW (IIENOYM W HEPACTBOPUMBIE OCHOBAHUSA);
KHCTOT  (KUCIOpOACOAepkKamue ¢ OCCKUCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeH (CpEeTHUX U KUCIBIX)

4.2

du3nyueckue MW XMMHUYECKHE CBOMCTBA MNpOCThIX  BCIICCTB-HCMCTAJIJIOB!

BOJIOPOJ1a, XJIOpa, KUCIOPOIa, CEePhI, a30Ta, (hochopa, yriepoaa, KpeMHUS

4.3

@u3NYeCKUe U XUMUYECKHE CBOMCTBA IPOCTBHIX BELIECTB-METAJIIOB: JIUTHS,
HaTpusi, KaJids, MarHus W KaJIbLUsl, aJIIOMUHUS, Kelie3a. DJIEKTPOXUMHUUYECKHI

PsI HAIIPSKEHUN METaluIoB

4.4

@u3nyecKue U XUMUYECKUE CBOWMCTBA BOJAOPOAHBIX COEAMHEHUM HEMETAIUIOB:

XJIOPOBOJIOPOJIa, CEPOBOJOPO/IA, aMMHAKa

4.5

dusnueckue M XMMHYECKHE CBOMCTBa OKCHUIOB Hemeramio: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuusa(1V). [Tomyuenue

OKCHI0B HEMECTAJIJIOB

4.6

Xumuyeckue cBoiicTBa okcuzoB: MetauioB [A-IITA rpymm, mmnka, memau(ll) u

xeneza(Il, I1I). [Tonyuyenue okCcUI0B METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHMH M aM(OTEPHBIX T'MIPOKCHIOB (Ha MpHUMEpe
TUAPOKCUJIOB ~ QIIOMUHUS, JKene3a, IuHKa). [loayueHue oOCHOBaHMM U

aM(OTEPHBIX TUAPOKCUIIOB

4.8

OOmre XMMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJIOPOTHON, CEPOBOJOPOIHOM,
CEpHUCTOM, CepHOM, a30THOU, (ochopHOU, KpeMHUEBOH, yroipHOU. OcobObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.

[Tonyuyenue kucior

4.9

OOmre xuMHYECKHe CBOMCTBA cpeaHux coell. [lomyuenue comneit

4.10

[Tomydenue, coOupaHue, paclo3HaBaHWE BOAOPOJAA, KHUCIOpPOJa, aMMHAaKa,

YTIIEKHUCIIOro Ta3a B Jaboparopuun

4.11

[TonyyeHnne amMmmMuaka, CEpHOM M a30THOM KHUCIIOT B MPOMBIIIIEHHOCTH. OOmiue

CIOCOOBI OJTYYSHHS METAJUIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMH HCOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ

XUMHUYECKUE PEaKUU

5.1

Knaccugukanuss XuMHUECKUX PeakIUid MO pa3IUYHBIM MPU3HAKAM: 10 YHUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEILIECTB, MO TEIIOBOMY 3ddekry, 1o

U3MEHEHHIO CTEIICHEH OKMCICHUS XUMUUECKUX JIEMEHTOB

5.2

TennoBoit 3¢ hexT XMMUUECKON peakIiy, TEPMOXUMHUYECKHE YPaBHEHUS. DK30-

U SHJOTEPMUYECKHUE peakinu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCANTENTPHOBOCCTAHOBUTENIbHBIE peakUU. OKHUCIUTENIN U BOCCTAHOBHUTEIH.
[Ipomeccbl  OKMCIIEHHSI M BOCCTAHOBICHHSA.  OJEKTPOHHBIA  OanaHc

OKHCIUTEIILHOBOCCTAHOBUTEIIHLHOM pCakuuun
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Teopus anekTpoauTHYECKON qucconuranuu. KaTuoHbl, aHMOHBI. DJIEKTPOIUTHI U

HEeANIeKTPONUThl. CHIIbHBIC U CITa0bIe AMEKTPONIUTHL. CTENeHb AUCCOIUAIIIT

5.5

Peakiun moHHOro oOMeHa. YCIIOBHSI NMPOTEKAaHUS pEakiMii MOHHOro oOMeHa,

IIOJIHBIC U COKPAILIEHHBIC HOHHBIC YPABHEHHUS PEaKLIUI

XuMus U OKpY’Karollas cpeja

6.1

BemectBsa u marepuanbl B NOBCEIHEBHOW JKM3HU 4YeloBeKa. be3omacHoe
WCIIOJIb30BAHME BEIIECTB U XUMHUYECKUX peakiuid B nabopaTopuu U OBITY.

HepBa;I IoMOIIb TP XUMHUYCCKUX OKOr'aXx U OTPABJICHUAX

6.2

XUMHUYECKOe 3arps3HEHHE OKpy)Kawomied cpeabl  (KUCIOTHBIE — JOXKH,
3arps3HEHHE TOYBBL, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOTBpaICHUS
[Ipenenvnas ponmyctumas koHueHTpauus BemiectB (IIJK). Ponp xumum B
pelIEHUH HKOJOTHYECKUX MpobieM. VYcuieHue NapHUKOBOTO 3(¢exrTa,

pa3pylLIeHne 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHUS U UX COCAMHEHUH B
ObITY, MEIMIMHE, MPOMBIIIJICHHOCTH M CeIbCKOM Xxo3siictBe. [lpumenenue
METAJUIOB M CIUIaBOB (CTanb, 4YYyryH, MIOPAIIOMUHUH, OpoH3a) B OBITY H
IIPOMBIIIJIEHHOCTU UX coequHeHUH. [IoHsATHE 0 KOPPO3UM METalIOB, OCHOBHbBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4

[TpupoaHblE HCTOYHMKU YTIEBOJAOPOAOB (Yrojib, NPHPOIHBIA Ta3, HEPTh),

MPOJIYKTHI UX MepepadboTku (OCH3UH), UX POJIb B OBITY U IPOMBINIJICHHOCTH

6.5

[lepBoHauanbHbIe TOHATHS OO0 OPraHUYECKMX BEIIECTBAX KaK O COCIUHEHHSIX
yraepojia (MeTaH, 3TaH, 3THIEH, alleTUIICH, STaHOJ, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[ToHsiTHe 0 OMONOTUYECKH Ba)KHBIX BEIIECTBAX: KUpPaX, OeTKaX, yIriIeBoIaxX — U X

POJIH B JKU3HU YCTIOBCKA




PacuéTnr:

7.1 o GpopMysiaM XUMHUYECKUX COSTMHEHUIN
7.2 Macchl (MaccoBOi) J10JIM PaCTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 [0 XMMHYECKUM ypaBHEHUSIM
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* Xumusi: 8-i Kitacc: 0a30BbIM YPOBEHb: YUEOHUK; 5-€ U3/1aHKe, nepepadoTaHHOe
INa6puensa O.C., OctpoymoB N.I'., CnagkoB C.A. AKIIMOHEPHOE OOIIECTBO
«3marenscrBo «lIpocBemenue»

* Xumus: 9-ii kiacc: 6a30BbIi ypOBEHB: YUEOHUK; 5-€ U31aHue, nepepadoTaHHOe
IMa6puensa O.C., OctpoymoB N.I'., CnagkoB C.A. AKIIMOHEPHOE OOIIECTBO

«M3narenscTBO «IIpocBenieHuey
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