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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XWMUKM Ha YPOBHE OCHOBHOTO O0OIIEro o0pa3oBaHUS
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaresnbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMsl, MPECTABIEHHBIX
B ®I'OC OO0, a Takxke Ha oOcCHOBe deaepalibHON paboyell mporpamMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIMH TPETIOAaBaHUs YICOHOTO TIPEIMEeTa « XUMHSI»
B 00pa3oBaTeNbHBIX Opranm3aiuax Poccuiickoit denepanuu.

[IporpamMMa mo xumuM Aa€T MPEACTABICHHWE O LEIX, OOIIel cTpaTeruu
oOy4yeHHsi, BOCHUTAHUS W Pa3BUTHS OOYyYAIOIIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s3aTeNbHOE IpEAMETHOE CoJIepKaHue,
IpeaycMaTpuBaeT paclpefeieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAHHUE IO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENACT KOJUYECTBEHHBIE WU
KaueCTBEHHbIEC XapaKTEPUCTUKU COJIepKaHus, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yJaromuxcs, OMNPEACNIIeT BO3MOXKHOCTH TMpeaMera s
peanu3anuy TpeOOBaHUN K pe3yibTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTEIHHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pe3ynbTaTamM 00y4YeHUs XUMUU Ha YPOBHE LieJiel U3ydeHus MpeaIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEILHOM JIEATEIbHOCTH OOYYarolerocss MO OCBOEHUIO
y4e0HOT0 CO/IepKaHUSI.

3HaHWE XWMHH CIY)XUT OCHOBOW i1 (HOPMHUPOBAHHS MHUPOBO33PEHUS
oOyyJaromierocs, ero mnpejacTaBICHUN O MaTEPUAIILHOM €IWHCTBE MHPA, BAKHYIO
posib UrparoT (opMUpPYEMbIE€ XUMHEH MPEICTaBICHUS O B3aMMOIIPEBPAIICHUSX
DPHEPTUM M 00 HIBOJIOIMU BEIICCTB B MPUPOJE, O MYTAX PEHICHUS TI00aThHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUCCKOM,
MUIIEBOM U 9KOJIOTUYECKOU 0€30MacHOCTH, MPOOJIEM 3[paBOOXPAHEHUS.

N3yueHune Xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 00IIeH 1 (PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CaMOCTOSATENIHHOM  y4yeOHOU  JesiTeIbHOCTH,
OKCIIEPUMEHTAJIFHBIX W HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM XKM3HU, TaK U B TPOPECCHOHATEHOMN JACSITEIBHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOrO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YYaIOUIUXCS;



CrocoOCcTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTUYECKOE
o0pa3oBaHue 00y4YarOIIUXCS.

JlaHHbIC HAMpaBIICHUS B OOYYCHHHM XUMHH OOCCIECYMBAIOTCS CHECTM(PUKON
comepkaHus  y4eOHOTO  TpeaMera, KOTOPBIA  SIBISETCS  MEJaroruv4ecKd
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKW XMMHUHU Ha OMPEICIEHHOM dTarne eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNW XUMHUHU, OCHOB
HEOPTAaHUYECKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSTUN
OPTaHUYECKON XUMHH.

CtpykTypa comepkaHus MPOrpaMMbl IO XUMHUU C(OpMHUpOBaHA Ha OCHOBE
CHUCTEMHOTro mnojxoja Kk e€ uzyudeHuro. CojepiKaHHE CKIIAJIbIBACTCS U3 CHUCTEMBI
MOHATUI 0 XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI TTOHITUN O XUMHYECKOM
peakiuu. OO0e OSTH CHUCTEMBI CTPYKTYpPHO OpraHHW30BaHbl [0 MPHUHIUITY
MOCJICIOBATEILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUYECKUX MPECTABICHUM
pPa3HOI0 YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TIpPEeACTaBICHHH 00 DJIEKTPOIUTHYSCKONW JHUCCOLMAIIMU BEIIECTB B
pacTBOpax.

TeopeTuyeckre 3HAHHUS PACCMATPUBAIOTCA Ha OCHOBE JMIIUPUUYECKHU
MOJIYYCHHBIX U OCMBICJICHHBIX (paKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YPOBHSI K JPyroMy, BBITONHSAS (GYHKIUA OOBSICHEHHS U IMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHHS U TOJTyUYCHUS
M3y4aeMbIX BEIICCTB.

OcBoeHne mporpaMMbl IO XHUMHH  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIAIOIIEN HAYYHOM KapTUHBI MHpPA B JIOTUKE
e€ CHCTEMHON TMPHUPOAbI, IIEHHOCTHOIO OTHOIICHUS K HAyYHOMY 3HAHHUIO H
METOJIaM TO3HAaHUs B Hayke. M3ydeHHE XHUMHUHU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX mpeaMeToB: «OKpYKaOIUid MUPY,
«buonorus. 5—7 knacce» U «PU3nKaA. 7 KIIaccy.

[Ipy wu3yyeHUM XUMHUH TPOUCXOAUT (POpMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOW HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTHYCCKOU
JESITETLHOCTH YEJIOBEKAa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBON KYJBTYpHI.
3amaga y4yeOHOTO MpeAMeTa COCTOMT B (POPMHUPOBAHWUU CHUCTEMBI XUMHUYECKUX
3HAHUW — BaXKHEUIHUX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKUX MOJOKECHHUI,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, s3bIKa HAYKH, B



OpUOOIIEHUM K HAy4YHbIM METOJaM T[I03HaHUS MPU H3YYEHUU BEHIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-TO3HABATEIILHOW M Y4EOHO-UCCIIEN0BATENHCKON
JeSITEIbHOCTH, OCBOCHHHM TPaBHJ O€30MacHOrO OOpalleHHs C BEUIECTBAMHU B
MMOBCEHEBHOM KU3HMU.

[Ipu M3ydyeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaAXKHOE
3Ha4YE€HHE NMPUOOPEIN TaKue 1eNH, Kak:

— (dopmupoBaHHe WHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSs Ha  CHCTEMaTHYEeCKOE MPUOOIIEeHHE
o0ydJaronmxcsi K CaMOCTOSATENbHON I103HABATENbHOW JESITEIbHOCTH, HAay4YHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIOBH, CTOCOOCTBYIONIUX MPUOOPETEHNIO 00YyUarOITUMUCS
OTIbITa PA3HOOOPA3HOW MESITCIBHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIMI), MMEIOIIUX YHUBEPCAIBHOE 3HAYCHUE IS
Pa3IMYHbBIX BUJIOB JIEATEIBHOCTH;

— ¢opmupoBanue o0meld (QYHKIMOHATBHOM ¥  €CTeCTBEHHO-HAy4YHOMN
rPpaMOTHOCTH, B TOM UHCJI€ YMEHHUM OOBSACHITH U OIICHUBATH SIBJICHUSA
OKPY>KalollIEr0 MHUpa, UCIOJb3Yysl 3HAHUS W OMbBIT, MOJYyYCHHBIE MPU H3YYEHUU
XUMHUH, MNPUMEHITh HMX TMPU PEIIeHUH MpoOJieM B TMOBCEIHEBHOW KU3HU U
TPYZIOBOU IEATENBHOCTH;

— ¢opmupoBaHue y OOy4YalOMIMXCS TyMAaHUCTUYECKUX  OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH HSKOJOTUYECKU
eJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOH JEATEIHHOCTH B IENIX
COXPaHEHMS CBOETO 30POBbS M OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIIUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIsS W HANpPaBICHHOCTH AABHEHUIIIETO
00yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanwms, cocTtaBiseT 136 yacoB: B 8 kitacce — 68 gacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HECIIO).



COJEPXAHME OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbLHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuu. Ponp XMMHM B )KM3HHM 4Y€JIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. du3nMyeckue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BewecTB. [loHsTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3eieHust CMECEH.

ATOMBI W MOJIEKYJIBbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COKHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHYECKHUX JJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BewecTB. (OTHOCHUTENbHAs aTOMHasg Macca.
OTHocHTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi 1oJi1 XUMUYECKOTO 3JI€MEHTa B
COCIMHEHMH.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3anmMocBsA3b KOJIMUYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérbl mo dopmynam
XUMHUYECKUX COCTMHEHUH.

duznyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl peaklys U €€ MPU3HAKU.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEaKINil (COeIMHEHUS, PA3JI0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCYJOM, MpaBUIaMH padoThl B Jabopatopuu u
npuéMaMu oOpalieHus ¢ J1a0opaTOPHBIM O00OPYIOBAaHUEM, U3yUECHUE U OMHCAHHE
¢u3nyeckux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaOJIO/IEHUE
busnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJIEHCALMS BOJbI) U XMUMUYECKUX (FOPEHHUE CBEUU, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTOMN) sSIBIICHUH, HAOM0IeHNE U
OTHMCaHUE TPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pasziioxeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3iokKeHUe THAPOKCUAA
memu (1) mpu marpeBanuu, B3auMoieicTBrE xene3a ¢ pactBopom cosu meau (II),
U3y4eHHE CMOCOOOB pa3leieHHus CMeced: ¢ MOMOIIbI0 MarHuTa, (pUIBTPOBAHHE,
BbIIIapUBaHUE, AUCTWUISALUA, XpoMaTorpadus, MpoOBEJEHUE OYUCTKH OBApEHHOM
coiu, HaOJMIOJAEHHWE M  ONUCAaHHE  pEe3yJNbTaTOB  NPOBEICHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHUE MOJEIEH MOJIEKYII
(IIapOCTEPKHEBBIX ).

BaskHeiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech razos. CocrtaB Bo3zmyxa. Kucimopoa — anemeHT u mpocTtoe
BemecTBo. Haxoknenuwe kuciopoga B TpUpoAE, (PU3MUECKHEe U XUMHUYECKUE
cBoicTtBa (peakiuu ropeHus). Oxcupapl. [lpumenenune kucinopona. CrocoObl



MOJIyYeHHUs] KuUclopofa B JjabopaTopuu W TpoMmblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — ajuioTporiHas MoAuUKaIs KUCI0poaa.

TernoBoit »hdekT XUMHUUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCWJICHHE IMAPHUKOBOTO 3(ppekTa, pazpylmieHue 030HOBOTO CIIOSI.

Bomopon — nanmemeHT M mpocroe BemecTtBo. HaxokaeHue Bomopona B
npupoae, GU3MYECKUe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nony4yeHust. Kucmorel u conu.

Mounsipabiii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM ypaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacellieHHbIE M HEHACBIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBAHMS.
Ponb pacTBOpoB B mpupoje U B KU3HHU 4esoBeka. KpyroBopoT BOJbI B MpUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHUCIOTHbIe, amMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCHIOB. [lonyueHnue okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHnknaTypa ocHoBaHMil. PU3MYECKHME U XUMUYECKHE CBOWICTBA
ocHoBaHuu. [losryyeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimmoB H. H. bekerona.
[lony4yeHne KHACIIOT.

Conu. HomeHnknarypa coneil. @u3nyeckue U XUMHUYECKHE CBOMCTBA COJEH.
[Tosyuenue conen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJECPHKAHUS KUCIOPOJa B BO3/IyX€E, IMOTyUYCHUE,
coOupaHue, pacrno3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOIo/IeHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpaiieHus ropeHus (moxkapa), O3HAKOMJIEHHE C O00pa3lamMu OKCHAOB U
ONMCaHUE HX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, PACIIO3HABAHUE M H3yUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBue Bojoposa ¢ okcujgoM meau (II)
(BO3MOXXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIOB), HAOIMIOACHUE 00pa3IloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pAcCTBOPEHHUS BEIIECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUTOTOBIEHHUE PACTBOPOB C ONPEAEIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJAECHCTBUE BOJbI C METAJLIAMU
(HaTpueM ©  KanpleM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHMYECKHWX BEIIECTB pPa3jIMUYHBIX KJACCOB,
HaOJII0IeHUE U3MEHEHHS] OKPACKU MHAMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
u3ydyeHue B3auMoaenctBus oxcuaa meau (II) ¢ pacTtBopom cepHON KHCHOTHI,
KHCJIOT C METaulaMH, pPEaKkUUi HEUTPAIM3ALHM, IIOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHME OJHOIO METAJUIA JIPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3a1ad 10 Teme «BaxHenmme Kiaacchl HEOPraHWYECKHX
COCAUHEHUI.

Iepuoanyecknii 3akoH u Ilepuoamyeckass cucreMa XMMHYECKHX
iemeHnToB JI. U. MengeneeBa. CrpoeHue aroMoB. XUMHYECKas CBA3b.
OKHMCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNNax CXOJIHBIX 3JEMEHTOB (ILLUENOYHbIE W IEJIOYHO3EMENIbHbIE METaJlIbl,
rajJioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yrOT aM(pPOTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

Ilepronnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. Menneneesa. KopoTkomepuonHas W JAJUHHONEpPUOAHAs  (OpPMBI
Ilepuognyeckon cucteMbl Xumuuyeckux sieMeHToB 1. M. Menneneesa. 1lepuonsl
u Tpynnbl. Ou3nyecKud CMBICH MOPSAIKOBOTO HOMEPA, HOMEpPOB IlepuoAa H
TPYIIIBI DJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000JI0YEK aToMOB MepBbIX 20 XUMHYECKHX 3JEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO
AJEMEHTA 10 ero noyuoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH WM3MEHEHUS pPAANYyCa aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METaJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPyNIaM U IEpUoIaM.

3nauenue [leproanueckoro 3akoHa u [leproauueckoil CUCTEMBI XUMHUYECKHUX
DJIEMEHTOB Ui pa3BuThA Hayku W npaktuku. . M. MenneneeB — yd€Hbld H
IrpakKIaHUH.

Xumnueckasi cBs3b. KoBaseHTHass (mojisipHasi W HETOJISIPHAsi)  CBSI3b.
DIEeKTPOOTPULIATEBHOCTh XUMHUYECKHUX 1EMEHTOB. MIOHHas CBA3b.

Crenenp  okucineHus.  OKHCIHMTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3LoB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
IMAPOKCUIA LHMHKA C pPAacTBOPAMH KHUCJIOT M IWIEJIOYEH, INPOBEICHUE OIBITOB,
WUTKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakliiy pas3oKeHUsI, COSTUHEHU).



Meswcnpedmemmnuwle céasu

Peanuzanns mMeXnpeaMETHBIX CBSI3€M NMpU HW3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS dYepe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSTUHN, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJICIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TIOHSTHS: HAy4HbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHaiu3, CHUHTE3, KJIacCuPUKalus, TEepUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIIBI, PAaAUOAKTUBHOCTB, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIECTBA, Ta3, (PU3WUYECKUe BETUUYUHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: porocunres, neixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJIBI,
IIOJIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKHAX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaiaus, KalblUsi M HX
COCIMHEHUW B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepuoandeckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHX
PEMETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKHA U
BHJIa XUMHYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccudukanys XuMA4ecKuX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B pEaKIMH BEHIECTB, MO TEIUIOBOMY 3¢ (deKTy, Mo
U3MEHEHHUIO CTENEHEH OKHMCIICHUS XUMHUYECKUX DJIEMEHTOB, 10 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusiX. [IoHsITHe 0 rOMOTeHHBIX U TeTepPOreHHBIX
peakuusx. [lonsarne o karamuse. [lonsTue 0 xumuueckoMm paBHoBecuu. DAKTOPHI,
BIIMSIFOIIME HAa CKOPOCTh XUMHYECKOW PEAKIUMU M TOJO0XKEHUE XHUMHUYECKOTO
PaBHOBECHSI.



OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUMH,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTENBHO-BOCCTAHOBUTEIIBHON  pEaKLUu. CocraBnenue  ypaBHEHUH
OKHCJIUTENBHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAaHHEM  METOJA
AJIEKTPOHHOTO OaJtaHca.

Teopus dNEKTPONUTHIECKON TUCCOUUALMHU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KarnoHnbl, aHMOHbl. MeXaHW3M OUCCOLMALMM BEUIECTB C PA3NMYHBIMU BHJIAMHU
xuMHuueckoi cBs3u. CreneHp aucconuanuy. CUIbHBIE U ClIa0ble JIEKTPOJIUTHI.

Peakiun moHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEaKIInii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAlIEHHBIE HWOHHBIE YpaBHEHUs peakuui. CBOMCTBA KHUCIOT,
OCHOBaHMW W cCOJed B CBETE TMPEJACTaBICHHNA 00 DIEKTPOIUTHIECCKON
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [IoHATHE O THIPOIU3E CONEM.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJIEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHX
BEILIECTB — META/VIOB M HEMETauloB (rpadura W anMmasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpusi), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakuuu
OT BO3JCHCTBUS pa3IUYHBIX (DAKTOPOB, HCCIEJOBAHUE AJIEKTPONPOBOIHOCTH
pacTBOpPOB BEUIECTB, MpPOLECCa JUCCOLMALMU KHCIOT, IIEJI0Yed M  COJel
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MaTEpPHaJIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOMINX ~ MPHU3HAKA  TMPOTEKaHHWS  peakudid HOHHOTO  OOMeHa
(oOpa3oBaHue oOcajka, BbIJEIEHHE Ta3a, o0Opa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBHUTENBHBIX  pPEeaKkUUl
(ropeHue, peaklMH pasyIoKEHUs, COCIMHEHHU), PAaClO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX PpPEAKUUMHA HAa HOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue U (U3HYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3auMoOJIelicTBUE C MeETaljlaMd, HEMeTallJlaMH, LIeJ0o4aMu). XJIOPOBOJOPOI.
ConsHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4CHHE, NpUMEHEHHe. JleiicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHU3M 4YeJOoBeKa. BakHelmme XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJE.

OOmas xapakrtepuctuka 31emMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHune u (u3NyYecKue CBONCTBA
IPOCTBIX BELIECTB — KMCIOPOJa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIIOpOia
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBONOPO, CTpOECHHE, (PU3HUYECKUE U
XUMUYeCKrue cBOMCTBAa. OKCHABI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnast kucinoTa, ¢uU3NYECKHWE M XUMHUYECKHEe CBOiicTBa (0o0mme Kak
OpEeICTaBUTEN Kilacca KHUCIOT M crneuuduueckue). XUMUYECKHE pEaKIHH,



JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOJIY4YEHHUs] CEpPHOM KHUCIOTHI.
IIpumenenune cepHoil KHUCIOTBI. COJIM CEPHOM KUCIJIOTHI, KAYECTBEHHAsl pEaKLUs Ha
cynab¢ar-uoH. HaxoxxneHue cepbl U €€ COEIMHEHUH B NIpUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeibl COCNMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MIPEAOTBPAIICHUS.

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIICHHs. A30T, PACIPOCTPAHEHHUE B IPUPOJE,
(du3nyeckue u XuMruIeckue cBoicta. KpyroBopor a3ora B npupoje. AMMHAK, €r0
(du3nYecKre 1 XUMUYECKHUE CBOMCTBA, OJydyeHHE U npuMeHeHue. Conu aMMOHUS,
uX (PU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHHS. A30THas KHUCIIOTa, €€ MOoJlyuyeHue, (PU3MUecKue M XUMHYECKHE
cBOiicTBa (OOLIME KaK MPEACTaBUTENs Kjacca KUCIOT U CHElU(pUYECKHE).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yaoOpeHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIe Cpebl COEAMHEHUSAMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHHWE BO3/AyXa, MHOuBbl U BoxoémoB). docdop,
aioTponHbelie Moaupukammu ¢ocdopa, (uzMUecKkue M XMMHUECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, pu3MIecCKUe U XUMHUIECKUE CBOMCTBA,
nonyudenue. Mcnonp3oBanue GpochaToB B Ka4UeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHMS
aTOMOB,  XAapaKTEpHBIE  CTEIEHH  OKUCIEHUSA.  YTJIEpOJ,  aJuIOTPOIIHbIE
Moau(pUKalMM, pPACIpPOCTpaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancopomusi. Kpyrosopot yraepona B npupoae. OKCuanl yriaeponaa, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza r1i100ampHOrO MOTEIUIEHUS KJIMMaTa, MapHUKOBBIN
3¢ ¢ekt. YronbHas KUCIOTa U €€ CONu, UX (U3NYECKUe U XUMUYECKUE CBOMCTBA,
noJlydeHue U npuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayanbHbIE TOHATHSA 00 OPraHMUYECKUX BELIECTBAX KakK O COCIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, INIMLIEPUH, YKCYCHasl KUCIIO0Ta).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojib, NPUPOIHBIA Ta3, HEPTH),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pOJib B OBITY W MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKN Ba)KHBIX BEILIECTBAX: KHUpaxX, OeNKax, yrieBojgax — U ux
posii B KM3HM 4eJOBEKa. MarepuaJbHOE €AMHCTBO OPraHUYECKHX W
HEOPTraHUYECKUX COECTUHEHUN.

KpeMHuii, ero ¢u3znueckue M XHUMHUYECKHME CBOWCTBA, IMOJIYYEHUE U
npumenenne. CoenuHeHUs KpeMmHUs B mpupoge. OOmme mupeactaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoit kucnore. CUIMKAThl, UX HCIOJIb30BAaHUE B



ObITy, B MIPOMBIIUICHHOCTU. BajkHeillne CTpOUTENbHbIE MaTepHalbl: KEpaMHKa,
CTEKJIO, IIeMEHT, 0eToH, *eje300eToH. [Ipobnembl G€30MacHOr0 HCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM )KU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 0Opa3I[0B HEOPTAHUUYECKHUX BEIICCTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHMs, OIBIThI, OTpaKAIOIIHE (PU3MUECKHE U XHUMHYECKHE CBOMCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO UCIIOIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHE C oO0Opa3namM XJIOPUIOB (TaJOT€HHUIOB), O3HAKOMJIICHHE C
oOpasiamu  cepel W €€  COCAMHEHUSMHU  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE TIpoliecca OOyTrIuBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, M3YY€HUE XHUMHYECKHX CBOMICTB
pa30aBIEeHHON CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peaKInu Ha cyabdat-
WOH W HaOJIOeHHWEe TpHu3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHWE C (U3UYECKUMU
cBoMcTBamMM azota, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX yaoOpeHuit, moaydeHue,
coOupaHue, pacrno3HaBaHWE U HW3Y4YEHUWE CBOWCTB aMMHaka, IIPOBEJICHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdaT-noH U M3ydeHHEe NMPU3HAKOB
UX IPOTEKAHMUsI, B3AMMOJIEMCTBAE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENBIO
(BO3MOHO UCIIOJIb30BaHUE BUJICOMATEPUATIOB), U3y4YEHUE MoJeNen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aNCcOPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a, MOJydyeHHe, COOMpaHue, paclio3HABAaHUE U H3yUYEHHE
CBOWCTB YIJICKHUCIIOTO ra3a, MPOBEJICHUE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKaT-UOHbl WU H3YyYECHUE IMIPU3HAKOB HX TMPOTEKAHUs, O3HAKOMIICHHUE C
NPOAYKIMENW CHUJIMKATHOM NPOMBILIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 o TeMe « BaxkHenme HEMETAIUTbl U UX COCTMHEHUSI.

MeTa/ibl 4 MX COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxxkeHuss B llepuomuueckor cucreme xumuueckux snemeHtoB [, .
MenpneneeBa u crpoeHus aToMoB. CTpoeHue mMeTauioB. Meramnuyeckas CBA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXUMHYECKUU Pl
HaIpspKeHU MeTauioB. @U3NYecKne U XMMUYECKHE CBOWMCTBa MeTaiioB. O0mue
CrocoObl MOody4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METajuIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTaib, 4YyryH, JIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounbie mMeTamibl: mojokeHue B llepuoanueckoil cucTeMe XUMHUUYECKUX
anementoB /. . MenneneeBa, CTpO€HHE MX aTOMOB, HaxOKJIECHHUE B IPUPOJE.
duznyueckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus u Kajus). OKcuabl u



TMAPOKCUIBl HaTpus W Kanus. lIpumMeHeHue IIeNOYHBIX METAIOB M HX
COCUHEHHUN.

[Ileno4yHO3EMENBHBIE METAJIBI  MarHMii W KaJbLUi: IIOJOXKEHHE B
[lepnognueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaxoXJeHue B nmpupoze. Gusnueckrne 1 XUMUYECKUE CBOMCTBAa MarHus
U KanblMs. BaxkueilmmMe coeluHEHUs KaiblMs (OKCUA, THIPOKCHI, COJIH).
JXécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

AmomMuHuN: osioxenue B [lepuoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKICHHE B mpupone. Pu3nUecKue u
XUMHYECKHE CBOICTBA amoMUHUsA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHAA
QIIFOMUHUS.

Kenezo: nonoxxenue B llepuoanyeckoil cucreMe XUMUYECKHAX 2JIEMEHTOB /.
N. MeHnneneeBa, CTpOe€HHE aroMa, HAaxXOXIAeHHE B mnpupone. Puzndeckue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKcHibl, TuapoKcuabl U conu xenesa (1) u xenesa
(IIT), ux coctaB, CBOWCTBA U MOJTYYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMl METauIoB U CIUIaBOB, HMX (PU3HMUECKUMHU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTATOB KOPPO3HMH  METALUIOB  (BO3MOXKHO
UCTIONb30BaHUE BHUICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJblUsl M HaTpus C BOJOM (BO3MOJKHO HCIIOJIB30BAHUE BUIEOMATEPHUAIIOB),
VICCJIEIOBAHNE CBOMCTB KECTKOM BOJBI, NPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHHE  BHUAECOMATEPUAJTIOB), IPU3HAKOB  IMPOTEKAHUS
KAUECTBEHHBIX PEAKIMIl Ha MOHBI: MarHus, KaublUs, aJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xene3za (II1), meau (I1), HabnroAeHUE U OMKMCAaHKE MPOIIECCOB OKpAIIMBAHUS
IUIAMEHW HWOHAMM HaTpHsl, KajJiusig W Kajdblus (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEI0BaHUE aM(pOTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUIPOKCHJIA IMHKA, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «Baxueiiine
METaJUIbl U KX COEAMHEHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecrBa n marepuasbl B IIOBCEIHEBHOW >KM3HU 4esloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momorp npu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpYXKaroleh cpenbl (mpeaenbHas AOoMyCTUMast
KOHIIeHTpauus Bemects, aanee — [1JIK). Posib xumMun B pemieHun 3K0J0THYeCKUX
pooem.

Xumuueckuii IKCnepumMeHm:

u3ydeHrne 0o0pasloB MaTepuajoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepHabl).

Mescnpeomemmnuwie céa3u



Peanmu3anus MeXnpeaMETHBIX CBA3€H NpU M3YYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BAHWE Kak OOIIMX €CTeCTBEHHO-HAyUYHBIX
NOHATUH, TaK W MOHATHUH, SBJSAIOIINXCSA CUCTEMHBIMU JUISI OTAEJBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4dHbIM (DakT, rUmoTes3a, 3aKOH,
TEOpUs, aHallu3, CHHTE3, KiIaccu(pukaluus, NEepPUOAUYHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJENb, SIBJICHHE, ITAPHUKOBBIN
s deKT, TEXHOIOTHUS, MaTEPHUAIIBI.

®duznka: Marepusi, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONbI, PATUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUN 3apsia, MHPOBOIHUKH,
NOJYIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpPUCTAIUITMYECKAs
peméTka, CIUIaBbl, (PU3NYECKHE BEJIMYUHBI, €AUHUIBI M3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, dKOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MTUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOIINBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro
00pa3oBaHMs JTOCTUTAIOTCS B XOJ€ OOYy4YeHUS XUMHH B E€IUHCTBE Yy4eOHOU u
BOCIUTATEHHON JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TPUHSITHIMU B
oOmiecTBe mMpaBUiIaMH M HOPMamMH TIOBEJIEHUS W CHOCOOCTBYIOT IMpolieccaM
CaMOMO3HAHUsI, CAMOPA3BUTHUSA U COITUATM3AIUN 00YyHaArOIITUXCS.

JIM4HOCTHBIE  pE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJICTBOBAThCS CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTALUA U
pacIIMpeHre ONbITa JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LHEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
U HAYyYHOMY HACIEIUI0, TTOHMMaHHS 3HAYEHUS XUMHYECKONM HAayKH B JKH3HU
COBPEMEHHOTO OO0IIecTBa, CIOCOOHOCTH BJIaleTh TOCTOBEPHOW HHQOpMAIHEH O
MEPEIOBbIX JOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUSI O COLMAIBHBIX HOPMax M TpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
NESATEeIbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOM JE€ATENbHOCTH MpU
BBITIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ay, BBIMOJHEHUU XWUMHUYECKHUX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMONIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpollecC€ JTOM y4eOHOM NEATEeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJIECHHE U TMIOCTYIIKM CBOMX TOBAapHILEl C MO3ULHUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'O MO3HAHUA:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M COCTAaBJISIOIINE
OCHOBY JJII TIOHUMAaHUSI CYIIHOCTA HAy4YHOW KapTUHBI MHpA, MPECTaBIeHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSl MPUPOIBI, B3aWMOCBS3SIX YEIIOBEKA C
MPUPOIHOM CPENIOW, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHBIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE UIsI OOBSICHEHHS HAONIOaeMBbIX MPOIECCOB W SIBICHUM,
MO3HABATENIbHON, MH()OPMAIMOHHOW W YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEpPaTypor, JOCTYIIHBIMH TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYCHHIO M TIO3HAHMIO, JHOO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOCKTHOM W  HMCCIEIOBATEIHCKON
NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHSA OOY4YEHUS B
JTaJIbHEHIIIEM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370POBBIM 00pa3 KWU3HHU, OCO3HAHUE TOCICIACTBUN W
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIs1, HAPKOTUKOB, KyPECHHS),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBuia O€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMH BEIICCTBAMH B OBITY U peaIbHOMN KU3HMU;

S) Tpy10BOI0 BOCIIMTAHMS:

WHTEpEC K MPAKTUIECKOMY M3yUCHUIO TTpodeccuii U Tpyaa pa3IndHOTO PoJa,
YBOKEHUE K TPYAy M pe3yJbTaTaM TPYJIOBOM JEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHCHHUS TPEIMETHBIX 3HAHUN TI0 XHUMHH, OCO3HAHHBIH BBIOOD
WHJUBUAYAJIbHOU TPACKTOPHUHU MPOJIOKEHUS 00pa30BaHUs ¢ YYETOM JTHYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOMICCTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
ycrneuHon npo(eccuoHaaIbHON NESITENbHOCTH U Pa3BUTUSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aalITUPOBATHCS B IPOeCCUOHATILHON Cpeie;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOTO U
Oe3omacHOro o0Opa3a JKM3HW, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
npaBuJI 0€30MMacHOTO MOBEICHHS TTPU paboTe ¢ BEIIECTBAMM, a TAKKE B CUTYaIIHIX,
YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

CITOCOOHOCTH TPUMEHSTh 3HAHUS, MOJTy4aeMble MPU W3YYECHUU XUMHUH, IS
pelleHus 3aAa4, CBA3aHHBIX C OKPY>KaIOIIEH TPUPOAHON CpEeaOH, JJIsl TTOBBIILICHUS
YPOBHSI  DKOJIOTMYECKOH  KYJIBTYphI, OCO3HAHHUS TIJI00AJBbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M MyTeH HUX PEIICHHS IOCPEICTBOM METOJOB XHUMHH,
HKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHKATUBHOW U COLMAIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX PE3yJIbTATOB BBIACISAIOT 3HAYMMBIC IS
dbopMHpOBaHUS MHPOBO33PECHHS OOIEHAyYHBIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYTOe.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEAMETaxX W IMO3BOJISIOT Ha
OCHOBE 3HAaHUU W3 ITUX MPEIAMETOB (HOPMHUPOBATH IMPEICTABICHUE O ICIOCTHOU



HAy4YHOM KapTHUHE MHUPA, U YHUBEpPCaJbHbIC YUeOHbIC NeUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, DPETYJSITUBHBIE), KOTOpble obOecreunBaioT (HOpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
NEATEeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicCTBUSA

ba3zoBble 1ornyeckue AeicTBus:

YMEHUSI MCMOJB30BaTh NPHUEMBI JIOTHUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATHUN (BBIACISITh UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMU TOHSTHUSIMH), HUCIOJIb30BAThH
MOHATHS 711 OOBSICHEHUS OT/ICIBHBIX ()aKTOB U SIBICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH U1l KIaCCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHaBJIMBATh TMPUYUHHO-CIICJCTBEHHBIE CBA3U MEXIY OOBEKTaMH H3YyUEHUS,
CTPOUTH JIOTUUECKUE PACCYKJCHUS (MHIYKTUBHBIE, JEYKTUBHBIEC, IO aHAJIOTHH),
JIe7IaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSITh B TIpoOlleCCe I[IO3HAHMUS TOHATUSA (MPEIMETHBIE U
MeTarpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUU,
peoO0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKANA 3HAK (CHMBOJ DJIEMEHTAa), XUMHUYeckas ¢GopMmysia W YpaBHCHHUE
XUMHUUYECKON peakly — NpU PEIICeHUH y4eOHO-TTO3HABATEIbHBIX 3aj]lay, C y4ETOM
TUX MOJIENBHBIX MPEJICTABIICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CJICACTBCHHBIC CBS3HM U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBIICHUSIX.

Ba3oBble uccienoBarebCcKue 1eMCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4E€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

NpUOOPETEHUE OMbITa [0 TUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOMI0AaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTaT, GopMyIupoBaTh 000OIICHUS U
BBIBO/JIbI 110 PE3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MPOJIeTaHHOM paboTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (HOPM MPENICTABICHUS, MTOJTYyYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTHUYECKH OICHWBATh MPOTHBOPCUYMUBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIHio;



yMEHUE MPUMEHSATh pPa3u4yHble METOJIbl U 3alpPOChl MPU MOUCKE U O0TOOpe
uH(OpPMAIIMU U COOTBETCTBYIOIIMX JIAaHHBIX, HEOOXOIWMBIX JMJi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 OMpPENEIEHHOTO THUIIa, TPUOOPETEHUE ONBITA B
o0jacT WCHONB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIIOJIb30BAHMS PA3TUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (POpMY Mpe/CTaBIeHUs HHGOPMAIUN U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpavki 1 KX KOMOMHALUSMY;

YMEHHE WCIOJIb30BaTh U AaHAIW3UPOBATh B IIpolecce Y4eOHOU W
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJbCKOTO XO3SUCTBA W TPAHCIOPTAa HA COCTOSTHUE OKpYXAloled NPUpOAHON
CpelBl.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe yueOHbIe 1eliCTBUS:

yMEHHUS 3aJlaBaTh BOINPOCHI (B XoJe Juanora W (WiIM) OUCKYCCHUHU) IO
CylecTBy  oOcyxJIaeMoil  TeMbl, (OpMyIHpOBaTb CBOM  MPEJIOKEHUSA
OTHOCUTEJILHO BBIMIOJHEHUS TPEAJIOKEHHON 3a/1a4K;

YMEHUSI  TPEJCTaBIsATh  TOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIBHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTALUIO
pe3yabTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO JIKCIEpPUMEHTa (71ab0paTOpHOTO OIbITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IPOEKTA);

yMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
MO3HABATEIIbHOM M HWCCIIEOBATENBCKON  NIEATENBbHOCTH TMPH  PEIICHUU
BO3HUKAIOIIMX TPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uIii (00CyXaeHus, oOMEeH MHEHHSIMH, «MO3TOBbIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBMM, OINpeneNeHue KpUTEpPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHON pabOTHI U JpYTHe).

Pery/isiTUBHbIE YHUBEpPCAJbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTD, BHIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKIHUSX,
OLICHUBATh COOTBETCTBHME IOJYYEHHOI'O pE3yJibTaTa 3asBJICHHON L€JH, yMEHHE
HCIIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3yNbTATOB IO OCBOEHHUIO 00S3aTENHLHOTO
COJIep’KaHus, YCTAHOBIIGHHOTO JaHHOW (enepanbHOl pabdodell mTPOrpaMMoOi,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIUMKCS HAy4YHbIE 3HAHUS, YMEHUS M CIOCOOBI



NEUCTBUN, crneuupuyeckue s TpeAMETHOW obnactu «XUMHS», BUIbI
JNEATEIBHOCTH MO  TMOJYyYEHHI0 HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xonIy oOydenus B 8 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJIAIONITUXCS YMCHHIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COEAUHEHUU, MOJISIPHBI 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb
OKHUCJICHUSI, XMMHYECKasi peakuus, KiIacCUPUKalUS PpEeaKiuil: peakiuu
COCIUHEHUS, PEAKIUU PA3JI0XKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, PK30- U DHJIOTEPMHUUCCKUE PEaKITNH, TeIIOBOW d(DPeKT peakiuy,
SAIpO aToMa, OJJIEKTPOHHBIM CIIOM aroma, aToMHas OpOuTalb, PaJNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBasl JOJIs BEIIECTBA
(TpolLieHTHAasi KOHIICHTpAIusi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX IIOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU OMUCAHUY BEILLIECTB U UX MPEBPALICHUN;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (HOopmys
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

e ONpPENENATHh BAJCHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIMHCHHSIX,
CTENEHb  OKWCIICHHUS  DJJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
IIPUHAJIEKHOCTDh BEILIECTB K ONPEACIEHHOMY KJIACCY COECAUHEHUU I10
dbopmynam, BHJ XUMUYECKOHM CBsI3M (KOBWJICHTHAas W MWOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMbIca [lepuomnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTA CBOMCTB
XUMHMYECKUX DJIEMEHTOB OT MX IOJOXeHUs B lleproanueckoin cucreme,
3aKOHOB COXPAHEHHsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraapo;

e ONHUCHIBATH W XapaKTepu3oBaTh TabMMuHyr0 ¢opmy Ilepmonnueckoit
CUCTEMBl XHMHMYECKHX DJEMEHTOB: pa3iuyaTh T[OHATUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynmna (b-rpymnma)y, maneie u
OOJIbIIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuonnyeckass cuctema xumudeckux osaementoB [, .
MenaeneeBa» C YHCIOBBIMHA XapaKTEPUCTHUKAMHU CTPOEHHUS AaTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAlipa, 00IIee YMCIO IEKTPOHOB
U pacrpeereHre uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YHUCIy U COCTaBY YYACTBYIOLIMX B pPEAKLIUHU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/IAsi ONMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XHUMHUYECKUX TMPEBpAIICHUI B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MaccChl
BEILLECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIEMEHTa 10 (opmyse
COEIMHEHHUsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMM MBICIUTEIBHON NEATEIIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3allui0, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIEJACTBEHHBIX CBSA3EH — JJIsI U3YyUECHHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHi, eCTeCTBEHHO-HAYYHbIE€ METOJIbI
MO3HAHUS — HAONIOJCHUE, U3MEpPEHUE, MOJICIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEIOBATh  MpaBUJAM  TMOJIb30BAaHUS ~ XMMHYECKOWM  TOCYyAOM U
7a00paTOpHBIM O00OpYyIOBaHMEM, a TaKXe NpaBWIaM OOpalIleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJIOpOJa M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C OMPEACIEHHON MACCOBOM JOJEW PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MMOMOUIBI0 MHIUKATOPOB
(;makmyc, heHondTasent, METHIOPAHK U JPYTHE).

K koniy oOyueHus B 9 Ki1acce npeMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIINXCST YMEHUM:

PacCKpbIBaTh CMBIC OCHOBHBIX XUMHYECKUX TOHATHUU: XUMHYECKUAU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJI0’KHOE€ BEIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKlus, XUMAYECKasl CBsI3b, TEILIOBOM 3 PexT
peaKiuu, MOJb, MOJSIpHBIM  O0BEM,  PAacTBOp,  DAJIEKTPOJHTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAST IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTrop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOoOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHE M  BOCCTAaHOBIICHHE,
aIIOTponusi, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAas,
METajuInyecKasi), KpHUCTAIUIMYEeCKass pemeTka, KOpPpO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKIUH, MPEICIbHO AOMyCTUMAs
koHueHTpanus [1/IK Bemecrtsa;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MPUMEHSIThH 3TU TOHSATHUS MPU OMUCAHUY BEILIECTB U UX MPEBPAIICHUN;
UCIOJB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUISl COCTaBieHUs Gopmyl
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

ONPEACIISITh BAJICHTHOCTh U CTENEHb OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTAaBa, IMPUHAMIEKHOCTh BELIECTB K
onpeeaéHHOMY KJacCy COEIMHEHHM 1o (opmysiaM, BUA XUMUYECKON
CBsI3U (KOBAJICHTHAsl, WOHHAs, MeETAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opmyJsie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUN KPUCTATIUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbichn Ilepmogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €r0 IMOHUMAHHWE: OMNUCHIBATH M XapaKTePU30BaTh
Tabnuunyio Gopmy Ilepuoanyeckoil cuCTeMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJlaBHas mnoarpynna (A-rpymnma)» U «rmododyHas
noarpynma (b-rpymma)», mambie u  OOJBIIME TEPUOABI, COOTHOCHUTH
0o003HaUYeHHs, KOTOpbIE WMEIOTCS B TEPUOAMYECKON Tabmmie, ¢
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHUA  aTOMOB  XUMHYECKHX
JIEMEHTOB (COCTaB M 3apsa  sApa, OOINee YHCIO0 DIEKTPOHOB U
pacmpesielieHue HX IO AJIEKTPOHHBIM CJIOSIM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTA B U3MEHEHUN CBOMCTB 3JIEMEHTOB W UX COCIMHEHHU B
Mpeesiax MaIbIX MEPUOIOB U TJIABHBIX MOATPYNI C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(DUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy W COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTENEHEH OKHCICHHS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEUUPUUIECKUE XUMHYECKUE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXKAas OMNHCAHUE
npuMepaMu MOJICKYJISIDHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS DIJICKTPOJIUTUYECKOW JIHCCOLMALMU  KHUCIIOT,
HIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMil HIOHHOTO



oOMeHa, ypaBHEHHsI peakUuuid, TMOATBEPKIAOININX CYIICCTBOBAHHE
TCHETUYCCKOM CBSI3U MEXK/Ty BEIECTBAMU PA3INIHBIX KJIACCOB,;
pacKpbIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHA
MTOCPEICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa dTUX PEaKIIHiA;
MPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHUs XUMHUYECKHX IMPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COCTMHEHWSI, MaCCOBYIO JOJTIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKON PEAKIIHH;

coOirofarh  MpaBWiIa  TOJNB30OBAHHMS ~ XUMHUYECKOM  IMOCYIOM |
7abopaTOpHBIM  00OpPYNOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO0 BBITIOJTHCHHIO
7a00paTOPHBIX XHMHUYECKHX OIBITOB TIO0 TOJYYCHHUIO W COOUPAHUIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa M YTICKUCIIOTO ra3a);

NPOBOJANTh  PEAKIUH, TOATBEPXKAAIOIINE  KAYSCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OpOMUS-,
uonuI-, KapOoHat-, ¢ocdar-, cuiaMkar-, cyiabdar-, THAPOKCHUI-HUOHBI,
KaTHOHBl AMMOHUSI M MOHBI W3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTaHMYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTEPAIUNA MBICTUTEIHHOU NEITEIEHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, OO0OOIlEHHE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IJIT WM3YYCHUS CBOWCTB BEIIECTB M
XAMHYECKUX PEAKIHid, eCTECTBEHHO-HAyYHBIC METOABI TO3HAHHS —
HaOJIOICHUE, WU3MEpPEHHEe, MOJEIMPOBAaHUE, SKCIEPUMEHT (peajbHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KNIACC
KosmnuecTBo yacos
Ne HanmeHnoBanue pa3ieiioB u DJIeKTpOoHHbIe (LM (poBbIE)
KonTtpoJuabnsbie IIpakTnuyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHBIC PeCypChI
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK
’ IIPAKTUYECKON JEATEIbHOCTU https://m.edsoo.ru/7f41837¢
4eJI0BEKa
12 BemtecTtBa 1 xXuMu4eckue 15 | bu6munoreka LIOK
’ peakuuun https://m.edsoo.ru/7f41837¢
Hroro no pasneny 20

Paspnen 2. BaxkHeiiume npeacraBuTeu

HEOPraHnvIeCKUX BEIIECTB

’1 Boznyx. Kucnopon. [lonsitue 6 bubnuotexa [IOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopon.Ilonstue o kucinorax 2 1 bubnuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [Tonsitue 06 5 | | bubnmnorexa [JOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 1 1 bubnuoreka [{OK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazaeny 30

Paspnen 3. llepnonnueckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema

31 XUMHYECKHX 3eMeHToB 1. .
Menpnene-esa. CTpoeHne aToMa
XHUMHYECKas CBS3b.

3.2 OKucauTeNnbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

Uroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6mmnoreka LIOK
https://m.edsoo.ru/7f41837¢c

bu6munoreka LIOK
https://m.edsoo.ru/7f41837¢c

bu6munoreka LIOK
https://m.edsoo.ru/7f41837¢c

bu6munoreka LIOK
https://m.edsoo.ru/7f41837¢c




9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne ni/m P Kourpoabubie IIpakTuyeckue (upp )
MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBo U XMH4yeckmne peakuun
11 IToBTOpenue u yriyOiaeHue 3HaHUH 5 1 bubnuotexa [IOK
’ OCHOBHBIX Pa3/IeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuorexa [JOK
' peakIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs JUCCOLMAIIHS. 2 | | bubnmnorexa [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Paspnen 2. HemeTa/uibl M X COeIMHEHUSA
71 OO11as xapaKTepUCTHKA XUMHUYECKHX 4 1 bubnuotexa [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mrast xapakTepruCTUKa XUMHYECKIX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé€ 6 Bubamorexa [IOK
' PymIsL. &P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6mrast XxapakTepruCTUKA XUMHYECKUX
23 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 1 buomorexa OK
’ PYHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO11ast xapaKTepUCTHKA XUMUYECKHX
24 anemeHToB [VA-rpynnsl. Yriaepoa u 8 1 2 bubmorexa [JOK
’ . PYHIIEL poa https://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCTMHEHUS
Uroro no pazneny 25




Pasznea 3. Mera/iibl 1 HX COeIHMHEHH ST

. bubnuotexa [JOK
3.1 Obmme croficTEa METAILIOR 4 https://m.edsoo.ru/7f41a636
bu6mmorexa LIOK
32 B 7| 16
aKHEHNIINe METAJUIBI U UX COEINHEHUS hitps://m.edsoo.ru/741a636
Hroro no pasneny 20
Pasnen 4. Xumus u okpykaiomnias cpeaa
4.1 BemecTBa 1 MaTepHalIbl B JKU3HU YEJIOBEKA 3 bubmmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
Pe3epBHOE Bpems 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AxknuonepHoe oomectBo «M3aarenberBo «lIpocBemenne»
» Xumusi, 9 kimace/ Pyasutuc I'.E., ®enpaman @.I'., AkiimorepHoe o0IIecTBO

«HSII&TCJIBCTBO «HpOCBGHlGHI/IC»

METOANYECKUE MATEPUAJIBI JUISA YUUTEJIA

Xumus (6a30BbIi ypoBeHb). Peann3zanus pedoBanuit ®I'OC 0CHOBHOTO
oO1ero

oOpa3oBaHus: MeToInuecKoe mocodue g yuntens / Kasepuna A. A.,
IInuyruna I'.B.; mox pexn. I'. B. [Inuyrunoii. M. : ®I'BHY «MHCTUTYT

cTpareruu pazsutus oopazoBanus PAOy», 2022. 81 c.: ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/71f41837¢c
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