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MNOACHUTEJIBHAASAIINCKA

Pabouast mporpamma mo xumuu g oOydarommxcs 8-9 KiaccoB cocraBiieHa Ha OCHOBe TpeOoBaHUM
Kpe3yIbTaTaMOCBOCHHUOCHOBHOMOOPa30BaTEIbHOMIIPOrpaMMBIOCHOBHOT000I1IET000pa30BaHus, IPEICTaBIIe
HHbIXBDeepabHOMIocy 1apcTBEHHOMOOPA30BaTEIbHOMCTaH 1apTEOCHOBHOI000111ero00pa3oBaHus, C
Y4E€TOMPACIPENETCHHBIX 1o KJj1accam IIPOBEPSAEMBIX TpeOoBaHU K pe3yJsibTaTamMm
OCBOEHHSOCHOBHOMOOPa30BaTEIbHOMIIPOrpaMMbIOCHOBHOTI000I1IEr000pa30BaHUAUIEMEHTOBCOACP KAHU,IT
peICTaBICHHBIX B YHHMBEpPCAJbHOM Koau(UKAaTOpe IO XUMHH, a Takke Ha ocHOBe llpumepHoii
IIPOrPaMMbIBOCIIUTAHUS OOYUAIOIIMXCS IPU MOJIyYEHUH OCHOBHOT'O 00ILero o0pa3oBaHus U C y4ETOM
Konnenmuu mpenonaBanusi yaeOHOTo mpeaMeTra «XuMUs» B 00pa30BaTeNIbHBIX opranu3anusax Poccuiickoit
denepanun,peann3yonuxocHOBHbIe0011e00pa3oBarebHblenporpammbl(yTB. PemnennemMKomnernuMunmnpo
ceeuienusiPoccun, npotokoit ot 03.12.2019NIIK-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «XUMMUSA»

Bxman yueOnoro mpenmera «XuMHS» B JIOCTHXKEHHE LieJiell OCHOBHOTO 001ero o6pazoBaHus
O00yCIIOBJICHBO MHOTOM 3HAaYCHHEM XUMHUYECKOW HAyKHM B TIO3HAHWHM 3aKOHOB MPHUPOIBI, B PA3BUTUU
MIPOU3BOIUTENIbHBIXCUIIO0IIECTBAN CO3/IaHUUHOBOM 0a3bl MAaTEPHAIbHONKYIBTYPHI.

XUMUSKAKIIEMEHTCUCTEMBIECTECTBEHHBIXHAYKPACIIPOCTPAHUIIACBOCBIUSHUEHABCEO0IACTUYEIIOBEUECKOT
OCYIIIECTBOBAHU,33/JaIaHOBOEBHUICHUEMHU P, CTATaHEOTHEMIIEMBIMKOMIIOHEHTOMMHUPOBOM KYJbTYpHI,
HEOOXOJMMBIM YCJIOBHEM JKM3HH OOINECTBA: 3HAHWE XHMHU CIYKXUT OCHOBOW UIsi(hOPMUPOBAHUS
MHUPOBO33PEHHUS YEIOBEKa, €ro MPEACTABICHUN O MaTepHalbHOM E€IMHCTBE MHpPA; BAXKHYIOPOIb UTPAIOT
(dbopMupyeMbIe XUMUECH MPECTABICHUS O B3aMMOIIPEBPAICHHUSIX YHEPTHH U 00 IBOJIOIUUBEIICCTB B
IPUPOJIE; COBpEMEHHas XUMHUS HaIpaBlieHa Ha pelieHue rI100aTBHBIX npobiemM
YCTOMYHUBOTOPA3BUTHAUECIIOBEUECTBA—

CBIPBEBOM,dHEPreTHIECKON, TUIIIEBOHUIKOIOTUYECKOI0e30M1acCHOCTH, IPOOIEM3IPABOOXPAHEHHSI.

BycnoBusixBo3pacraroiiero3HauyeHUsIX MMU U BXKU3HIOOIIECTBACYIIIECTBEHHOTIOBBICUIIACHPOJIbXUMUYECKOT
0 oOpa3oBaHusl. B miane conuanuzanny OHO SBJISETCS OAHUM U3 YCIOBUN (DOPMHUPOBAHUS HHTEIUIEKTA
JUYHOCTH ¥ TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMYYEIOBEKYX UMUYECKHE3HAHUSITHEOOX O AMMBLIIATIPHOOPETEHUA0OEKYIBTYPHOTOYPOBHS,
MO3BOJISIIOIIETO  YBEPEHHO  TPYAMTHCS B COLMYME W OTBETCTBEHHO  Yy4acTBOBAaTh B
MHOT000Pa3HOMKU3HUOOIIECTBA, Ui OCO3HAHUS BaXKHOCTHPA3YMHOI'O OTHOIICHHUS K CBOEMY 370POBBIO
M3I0POBBIOJIPYTUX, K OKPY>XKAIOIIEH MPUPOIHON cpene, A TPaMOTHOTO TMOBEICHUS TIPU UCIOJIb30BAHUHU
Pa3IMYHBIXMATEPUATIOBH XUMUYECKHUXBEIIECTBBIIOBCEIHEBHOM KM3HHU.

Xumuyeckoe 00pazoBaHWE B OCHOBHOM IIIKOJIe SIBISiETCS 0a30BBIM IO OTHOIIGHHIO K CHCTEME
ob1eroxuMudeckoroodpazoBanus.[103ToMyHacOOTBETCTBYIOIIEMEMYYPOBHEOHOPEATU3YETIPUCYIIIUEO0IIIE
MYXHUMHYECKOMYO0OPa30BaHUIOKITIOUEBBIEIIEHHOCTH,KOTOPBICOTPAKAIOTIOCYAAPCTBEHHBIC,00IIIECTBEHHBICHU
HINBUAYAIbHBIENOTPEOHOCTH. DTUMOIIPEIEAETCICYIIHOCTHOOIEHCTpAaTErnMo0ydeHH ST, BOCTTU TAHUSIPA3BU
TUSI00yJaIOIIHUX CACPEACTBAMUYIEOHOTOMTPEeIMETa« X UMUSIY.

N3yyenne mnpeamera: 1) CIOCOOCTBYET peaqu3allMd  BO3MOXHOCTEH 11 CAMOpPAa3BUTHI |
(bOPMHUPOBAHUSAKYIIBTYPBI IHYHOCTH, €€ 00IIeH U (PYHKIIMOHATLHOW IPAMOTHOCTH; 2) BHOCHT BKJIaJ B
(hopMHUPOBAHUEMBIIIUIEHUSTUTBOPUECKUX CIIOCOOHOCTEHTIOIPOCTKOB, HABBIKOBUXCAMOCTOS TENNFHOMY4eOHOM e
STEIbHOCTH,  DKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIIbCKUX  YMEHUW, HEOOXOJMMBIX  Kak B
MOBCETHCBHOIKU3HH, TaK M B MPOPECCHOHATIBHOM AEATEIbHOCTH; 3) 3HAKOMHT CO CHENU(BUKON HAYIHOTO
MBIIIICHHUS],3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO B3IUIsSIIa HA €IMHCTBO MPHUPOJIBI M YEJIOBEKa, SIBISETCS
OTBETCTBEHHBIMATAIIOMB()OPMUPOBAHUHECTECTBEHHO-

Hay9HOUTPAMOTHOCTHUIIOAPOCTKOB;4)CIIOCOOCTBYET(HOPMUPOBAHHIO LIEHHOCTHOTOOTHOIIEHHUS
KECTECTBEHHO-HAYyYHbIM 3HAHUSAM,K npupoJe, K4eJIOBEKY,BHOCUTCBOM BKJIaJ]1
BIKOJIOTMYECKOe00pa30BaHUEIIKOIbHUKOB.

HasBanHublie HAIPaBICHUSBOOYICHUNXUMUHU

o0ecreunBa0TCACTIEHU(PUKONCOIe P KaHUAPEIMETA, KOTOPIHABIsIETCATIE Iar OTHY€CKMAIal THPOBAHHBIMOT
aKeHHeM0a30BOMHAYKHXUMUHHAOIPEIETICHHOMATANeeepa3BUTHSI.

Kypc XumMuM  OCHOBHOW  IIKOJIBI ~ OPUEHTHPOBAaH HAa  OCBOGHHE  OOYYalOIMIMMHUCS  OCHOB
HEOpPraHMYeCKONXUMHUHUHHEKOTOPBIXTOHSITUHHNCBEICHIII00 OTAENBbHBIX 00bEKTaXOpPraHNYeCKOMXUMHH.
CrpykTypa coaepkaHus mpeaMmera CcQOpPMHpPOBAaHA HAa OCHOBE CHCTEMHOrO IOJXOAAa K €ro
n3y4eHn10.ColepKaHNeCKIIaAbIBaCTCIN3CUCTEMBITOHATUOXMMUYECKOMAJIEMEHTENBEIIECTBEUCHCTEMBI



MOHATHIHOXUMHIUYECKOMpeakin. O0ed THCUCTEMBICTPYKTYPHOOPTaHI30BAHBITOTPUHITUITYTOCIIEIOBATETLHOT
O pa3BUTUSl 3HAHUW HA OCHOBE TEOPETHYECKUX MPEACTABICHUM pPa3HOrO0 ypPOBHSA: AaTOMHO-
MOJIEKYJIIPHOTOy4YE€HHUKaKOCHOBBIBCETO€CTECTBO3HAHUS, ypoBHsl lepnoanueckorozakona/l.1.MenaeneeBak
AKOCHOBHOT03aKOHAXUMHUH, YICHUSOCTPOSCHUHNATOMANX UIMHYECKONCBSI3U, TPEICTABICHUIO0IEKTPOTUTHYEC
KOWJIMCCOLMAllMMBEILECTBBpAcTBOpax. TeopeTnueckne3sHaHUIpacCMaTPUBAIOTCIHAOCHOBEAMITMPUYECKHUIION
YYEeHHBIXUOCMBICIICHHBIX ()AKTOB,Pa3BHBAIOTCATIOCTIEIOBATEIIEHO OT OJHOTO YPOBHS K JPYTOMY, BBITIOJIHSS
byHKIIUN 00BsICHEHUS u IIPOTrHO3UPOBAHUSICBOMCTB,CTPOCHUSIN
BO3MOKHOCTEHTPAKTUYECKOTONPUMEHEHHUSU IO YUY HUSIN3Y4aeMbIXBEILIECTB.
Takasopranu3anusco/Iep>KaHUsIKypPCcacloCcOOCTBYETIIPEACTABICHUIOXHMIUYECKONCOCTaBISIONICHHAY THON

KapTUHBI ~MHpa B  JIOTHKE ¢  CHUCTeMHOW  mpupoasl. Tem  cambiM  OOecreuyuBaeTCs
BO3MOXHOCTH()OPMUPOBAHUS Y 00YYAIOMIMXCS IEHHOCTHOTO OTHOIICHUS K HayYHOMY 3HAHUIO U METOJaM
MO3HAHMS BHAyKe. BakHO Take 3aMETUTh, YTO OCBOEHHUE COJICPKAHUS Kypca IPOUCXOIUT C MIPUBICUCHHEM
3HAHUM U3paHEeeU3yYeHHBIXKYPCOB: «OKpyKaromuUMup», «brosorus.S—7knacceimu«Du3nka. 7Kj1acey».

HEJA U3YYEHUS YYEBHOI'O ITIPEJMETA «XUMMUS»

KHanpapneHuonepBocTeneHHOW3HaYMMOCTUITPUPEATTN3aMM00pa3oBaTenbHbIX Y yHKIMHAIIpeIMeTa« X MU
s» TPAJAULMOHHO OTHOCAT (POPMHUPOBAaHUE 3HAHMI OCHOB XMMHYECKOH HAYKH KakK 00JacTHCOBPEMEHHOTO
€CTECTBO3HAHUS, IIPAKTUYECKON JeSITEIbHOCTH 4eJI0BeKa U KaK OJTHOTO u3
KOMITOHEHTOBMHUPOBOMKYJIBTYPBI. 3a1auanpeIMeTacocTOMTBGOPMUPOBAHUUCUCTEMBIXUMUYECKUX3HAHU—
BaXHEHUIIMX(AKTOB,TOHATHI,3aKOHOBUTEOPETHYECKUXITOI0KEHUH, JOCTYITHBIX0000IIEHUHMUPOBO33pEHUEC
KOTOXapakTepa,I3bIKaHayKH,3HaHUHOHAYIHBIXMETOJaX U3y YCHUSBEIIECTBUXUMIUUECKUX PEAKIIN i, aTakkeB(ho
PMHPOBAHUUUPA3BUTUUYMEHUMHUCIIOCOO0BAEATEIEHOCTH,CBS3aHHbIX C IIJITAHUPOBAHUEM, HAOIIOJCHUEM U
MPOBEICHUEM XMMUYECKOTO SKCIIEPUMEHTa, COOII0ICHUEMIIPAaBUIOE30IacHOTO O0pAIICHUSICBEIIECTBAMU B
MIOBCEIHEBHOM KU3HH.

Hapsiny ¢ »Tum nenu u3ydeHus mpeaMera B MpPOrpaMMe YTOUHEHBl M CKOPPEKTUPOBAHBI C Y4YETOM
HOBBIXIIPHOPUTETOBBCUCTEMEOCHOBHOTI000111er000pa3oBanus.CeroaHsaBoOpa30BaHNN0CO003HAUNMONITPU3H
acTCSHAIPaBJIEHHOCTLOOyUEHUSHAPA3BUTHEN CAMOPA3BUTUEIINYHOCTH,(POPMUPOBAHUEEEUHTEIIEKTan0011Iei
KyJIbTypbl.O0ydeHUEYMEHHIOYUUTHCAUIIPO10JKATHCBOCOOPA30BAHNECAMOCTOATEIbHOCTAHOBUTCSIOJTHOMU3B
aKHEHINX PYHKIUITydeOHBIX TPEIMETOB.

BceBs3ucaTUMIpu3ydeHUUIIPEIMETABOCHOBHOMIIIKOJIE IOMUHUPYIOIIEe3HAYeHUETPUOOPETUTaKHE  1IETIH,
Kak:—(OpMHpOBaHUE UHTEJJIEKTYaJIbHO pa3BUTOI JUYHOCTH, rOTOBOM K
caM000pa30BaHUIO,COTPYTHUUECTBY,CAMOCTOSTEIbHOMYTIPHUHATHIOPEILIEHH,CIOCOOHOHAIan THPOBATHCIAKO
BICTPOMEHSIOIIUMCSYCIIOBUSIMKU3HU;

—  HampaBJIEHHOCTbOOYUYEHHSIHACUCTEMAaTHUECKOETIPHOOIIEHUEYUaIIUX CSIKCAMOCTOS TETbHOUIIO3HABATE
BHOM  JESTENBbHOCTH,  HAy4yHbIM  MeTOJaM  MO3HaHWs,  (OPMUPYIOIIUM  MOTHUBAIMI U
Pa3BUTHECTIOCOOHOCTEHKXUMHUU;
— o0ecreyeHneycIoBUiA,CIIOCOOCTBYIOMMUXITPHOOPETEHNIO00 yUaIOIIIMMHUCSIOTIBITAPA3HOOOPA3HOU AESTENb
HOCTH, MIO3HAHUS HCaMOIIO3HAHNA, KJIFOUEBBIXHABBIKOB (KJIFOUEBBIXKOMITETEHLIUH ),
MMEIOLIUXYHUBEPCATIbHOE 3HAU€HUE JJs PA3JIMYHBIX BUAOB JESATEIBHOCTH;(pOPMUPOBAHUE yMEHUN
OOBSICHATh MOLIEHUBATH SIBICHUS OKPY’KAIOIIEr0 MHUpa Ha OCHOBAaHUM 3HAHHWM M ONBITA, MOJTYYEHHBIX MpPU
M3Y4YEeHUNXUMUH;
— (opMHPOBaHNEYOOYHAIOLINXCATYMaHUCTUYECKUXOTHOIIEHHH, TOHUMAaHU A HHOCTUXUMHUYECKUX3HA
HUNIABBIPA0OTKUIKOJIOT HYECKUIIEIECO00PAa3HOTO MIOBE/ICHUSBOBITY
UTPYAOBONAEATEIbHOCTUBLEIAXCOXPAHEHUS CBOET0310POBbSIMOKPYKAIOLIEN TPUPOIHONCPEBL;
—pa3BUTHE MOTHUBAIMK K 00YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA
OCHOBEYCBOEHHS 00I1[€UET0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY PO UIIS
MHaIPaBJIEHHOCTHIAIbHEUIIIEr000yueHu .

MECTOYYEBHOT OINPEIMETA«XUMHUA»BYYEBHOMIIJIAHE

B cucreme oOmero o0pa3oBaHus «XuUMHUS» TpU3HAHA 0O0A3aTeNbHBIM Y4YE€OHBIM IPEAMETOM,
KOTOPBIMBXOAUTBCOCTaBIpEeAMETHON 001acTH«ECTeCTBEHHO-HAYUHBICIPEIMETBI».

Y4eOHBIM ITaHOM Ha e¢ u3ydeHue oTBeneHOo 136 yueOHBIX YacoB — 1Mo 2 4. B Hemelmo B 8 m 9
KJIaCCaXCOOTBETCTBEHHO.



COJAEP) KAHUEYYEBHOI'OITPEIMETA
8 KJIACC
IlepBonayajbHbIE XHMHYeCKHe TOHATHS
[Ipenmer xumuun. Posb xuMuu B xu3HU yenoBeka. Tena u BeumectBa. GU3nueckue CBOMCTBA
BEHICCTB.ArperaTHoe COCTOsIHME BenlecTB. lIoHATHE 0 MeTOoAax MO3HAaHUSA B XUMHUHU. XHMMHS B CHCTEME
Hayk. UucTteleBemmecTBan cmecu. CiocoObl pa3ieneHus cMeceil.

ATOMBI M MOJEKyJbl. XHMHYeCKHE 3ieMeHThl. CHMBOIBI XMMHMYECKHX 3JeMeHTOB. IIpocteie u
CJIO’KHBIEBEIIECTBA. ATOMHO-MOJIEKYJISIPHOCYUCHHUE.

Xumnueckasdopmyia. BaneHTHOCTbaTOMOBXUMUYECKUX3IEMEHTOB. 3aKOHIIOCTOSIHCTBACOCTaBaBeecTB.O
THOCHUTEJIbHasiaTOMHasiMacca. OTHOCUTENbHAIMOIEKY I pHasiMacca. MaccoBas 10JISIXUMUYECKOT03JIEMEHTABC
OCIIMHEHUH.

du3nyecKkue U XUMUUYECKUE SIBICHUA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPaHEHMs
MacchIBellecTB. XuMuieckueypasHeHus. KinaccnpukanusaxuMnaeckux peakiuii(coe IMHeHN s, pa3ioKeHH s, 3a
MEIICHUS,00MCHA).

XUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOW MOCYI0M, ¢ mpaBmwiaMu padoThl B JabopaTopuu
unpuéMamMu oOpamieHus ¢ J1adoOpaTOpHBIM OOOPYAOBAaHHEM; HW3Y4YE€HHE U OINUCaHHe (U3UYECKUX
CBOHCTBOOPA31I0BHEOPraHMUECKUXBEIECTB; HA0I0AeHN e U3NIECKUX (T11aBJICHUEBOCKA, TassHUEIIBIA,PACTUD
aHMeCcaxapaBCTYIKE,KUIIEHUENKOHACHCALUABO/Ibl )MXUMUYECKUX (TOPEHUECBEUN, TPOKATIUBAHUE MEAHON
IIPOBOJIOKH, B3aUMO/ICIICTBHE Mella C KMCIIOTOW) SIBICHUH, HAOII0/IEHHE U ONTMCAaHUETIPU3HAKOB MTPOTEKaHUS
XUMHUYECKHUX peakuuit (paznoxxeHue caxapa, B3alMOJICIiCTBHE cepHOI KHCJIOTBI
cxiaopuoMbapus,paznoxenueruapoxkcuaameau(ll)npunarpeBanum,B3auMoAeHCTBUEIKENE3aCPACTBOPOM
comu  wmemu(ll)); wm3ydenme  cmocoOOB  pazmencHUs ~— cMeced (¢ TOMONIBIO  MarHuTa,
(buIbTpOBaHKE,BbINIAPUBAHNE, TUCTHIUILNSA, XpoMaTorpadus), IpoBeIeHUEe OUUCTKU ITOBAPEHHON COJIH;
HabroeHne
MOINHCAaHUEPE3YIIBTATOBIPOBENCHUAONBITA, HIUTIOCTPUPYIOILET03aKOHCOXPAHEHUIMACCHI; CO3JaHUEMOIETIEN
MOJIEKYJ(IIapOCTEPKHEBBIX ).

Baxneiimue NpeacTABUTEeH HEOPraHN4YeCKuX
BemecTBBo31yx—cmecnrazon.CocraBBo3ayxa. Kucnopoag—

AJIEMEHTHUITPOCTOEBEIIECTBO. HaX 03k IeHNEKNCIIOpOIaBIIPUPO/IE, PHU3HUECKUENX MMIYECKIECBONCTBA(peakn

uropenust ). Oxcu il I lpumenenunexuciaopoaa. CriocoOblnony4eHUKUCIOPO1aBIa00paTOPUMUITPOMBILIIEHHO

ctu. Kpyrosoporkucnopona
BIIpHUpoe.O30H—alTIOTPOIMHAIMOAN (PUKALUSKUCIOPOA.

TennoBoia¢ hekTXMMHUecKopeakiny, TEpMOXUMUYECKUEYPAaBHEHU,3K30-UHA0TEPMUYECKUEPEAKIIH.
TorumBo: yroib u MeTaH. 3arpsi3HEHHE BO3/yXa, YCHJIEHHE MapHUKOBOro 3 dekra, pa3pylnieHne030HOBOIO
cnost. Bogopoa—
3JIEMEHTHUITPOCTOEeBeIIecTBO. Hax 0ok IeHNeBO10po1aBIpUPO/Ie, pU3nUeCKUENX MU YECKIECBOMCTBA,
IIpUMEHEHHe,criocoobInonyyeHus. Kuciaorel uconu.

KonnyectBo BemectBa. Mosb. MonspHast Macca. 3akoH ABoraapo. MoisipHblil 00beM ra3zoB. PacueTsl
MIOXUMUYECKUM ypaBHEHUSM.

PuznueckuecBonucTBaBoAbl. Bonakakpactsopureins. PactBopbl. HachlieHHBIENHEHACHIIICHHBIEPACTBOPBI.
PactBopuMocTs  BemecTB B Boxe.MaccoBas  fons  BemecTBa B pacTBOpe.  XHUMHYECKHE
cBoiicTBaBobl. OcHOBaHMs. PonbpacTBOpOBBIIpUpOAeHBKU3HIUET0BEKA. KpyroBopoTBOABIBIIpHpOA€E.3arps3
HEHUENPUPOIHBIXBOA.OXpaHau OYNCTKAIPUPOAHBIXBO/L.

Knaccudukanus HEOPraHUYECKHUX COECIMHEHUM. Oxcuppl. Knaccudukanus OKCHU/JIOB:
cosieoOpa3yrone(OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecojeoOpasyromue. HomeHkiaTypa OKCHIOB
(MexxayHapoHas UTpuBHaIbHAas ). DU3HUeCKUEenXUMHYECKUEeCBONCTBAOKCH10B. I1omyueHneokcuioB.
OcHoBanust. Knmaccudukanust OCHOBaHMH:  HICIOYM U HEPACTBOPUMBIE  OCHOBAHUS.
HomenknarypaocHoBaHUN (MeXAyHapoAHass W TpuBUaNbHas). Du3NuecKkue U XUMHUYECKUE
CBOMCTBa OCHOBaHMM.IloiyueHrEOCHOBaHMIA.

Kucnors. Knaccupukanusxucnor. HoMmeHKIaTypakucinoT(MexX 1yHapoAHAs U TPUBUAIIbHAS ).
dusznueckue U XMMHYECKHME CBOMCTBA KuCIOT. Pan aktuBHoctn wMerammoB H. H. bekerosa.
[Tonyyenuekucnor.

Comun. Howmenknatypa conelt (MeXIyHapoaHas W TpuBHaibHas1). DHU3WMYECKHE W XUMHUYECKHE
cBoucTBacoseil. [ lonmydenneconeil.l eHeTHUeCKasICBA3BMEXK AYKIACCAMUHEOPTaHUYECKUX COCTMHEHHM.

XVMMUYECKUN OIKCIIEPUMEHT: KAa4ECTBEHHOE OIPEACICHUE COJEP)KAHUSA KHUCIOpOoAa B  BO3IYXE;
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MOJIy4eHue,coOOupanne, paclio3HaBaHUe W M3y4eHHE CBOWMCTB KUCIOPOJa; HAOIIOJEHUE B3aWMOACHCTBUS
BEILIECTB
CKHCJIOPOJOMHYCIIOBUSBO3HUKHOBEHUSIUTIPEKPAIIEHUATOpeHUs(TI0%kKapa);03HaKoMIIeHHecoOpa3aMu



OKCHJIOB U ONHCaHUE UX CBOMCTB; MOTy4YeHUE, COOMpaHue, paclio3HaBaHUE U U3YYCHHE CBONCTB
BoJOpoAa(ropeHue); B3aumojencTBue Boxopoga ¢ oxcuaoMm wmeau(ll) (Bo3MOXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB);Ha0II0/ICHUE OOpa3IOB BEIIECTB KOJIMYECTBOM 1 MOJb; MCClaeqoBaHUE OCOOCHHOCTEH
pacTBOpEHHUS
BEIIECTBCPA3TMYHONPACTBOPUMOCTHIO; IPUTOTOBIEHUEPACTBOPOBCONPEICTICHHONMACCOBOU10JIEHPACTBOPEH
HOT'OBEILIECTBA;B3aUMO/ICHCTBUEBOIbICMETANIaMHU(HATPUEMUKAJIBITEM )(BO3MOKHOUCTIOIB30BAHUEBUACOMA
TEPHAJIOB);0lpeIeJICHUePACTBOPOBKUCIOTUIIEIOUEH CTOMOIIBIOMHANKATOPOB; HCCIIEI0BaHNE00pa3OBHEOD
TaHMYECKUXBEIICCTBPA3TUIHBIXKIIACCOB; HAOMIOICHUEN3MEHEHUSI OKPACKM WHAMKATOPOB B  PacTBOpPax
KHUCJIOT u LIeJI0Yei; U3y4eHUe B3aUMO/JICHCTBUSA
okcugameu(Il)cpacTBopoMCepHOMKUCIOTHI, KUCIOTCMETAIIAMHU, pEAKIIMTHEU TpaTu3aliiu; I0JIydYeHUeHEePac
TBOPUMBIXOCHOBAaHU,BBITECHEHNEOAHOTOMETAILIAAPYTMMU3PACTBOPACOIIN ; PEIEHUEIKCIIEPUMEHTAIbHbIX3a
naynoreMe«BaxHenne KI1acCblIHEOPTaHUYECKUXCOECTUHEH U,
IMepuonuveckuii 3axkoHn wu Ilepuoagmueckass cucrema xuMudeckux 3jementoB /. MH.
Menpeneea.CTpoeHneaToOMOB. XMMHYECKAACBA3h.OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIMHU

[lepBple TOMBITKK KJIACCUPUKAIIMM XUMHYECKUX JJIEMEHTOB. [loHATHE O Tpymmax CXOJHBIX
3JIEMEHTOB(ILETOYHbIC U HIETIOYHO3EMENbHbIE METAJUIbI, TaJIOTEHbl, MHEPTHBIE Ta3bl). DIIEMEHThI, KOTOPHIE
00pa3yrTaM(pOTEPHBICOKCUIBI U TUIPOKCHUJIBI.
[Tepuonnueckuii 3akoH. [lepuoanueckas cucremMma XuMHUECKUX AeMeHToB JI. U.
MenneneeBa.KopoTtkonepuoanasuainaaonepuoaHasidhopmbil leproinuecKoiCuCTEMBIXUMUYECKUXIIIEMEHT
oB/I.
N.Menneneesa.llepuonpiurpynnsl. ®U3ndecKuiicMbICANIOPAIKOBOTOHOMEPA, HOMEPOBIIEPUOAANT PYIIIIBIIIEMEHTA.

Crpoenue aromoB. CoctaB aTroMHBIX saep. M3otombl. DnekTpoHbl. CTpoeHHE SIECKTPOHHBIX
obonouekaroMoB mepBbix 20 xumuueckux siemeHTOB llepuoamueckoit cucrtemsl [[. M. Menpaeneesa.
XapaKkTepUCTUKaXUMUYECKOTOIEMEHTa oeronooxenutoslleppuonuueckont cucreme/l.M1.Meneneesa.

3aKOHOMEPHOCTUU3MEHEHHUAPATNYCAATOMOBXUMUYECKUXATIEMEHTOB,METANINYECKUXUHEMETAIITUYECKUXC
BoMcTBHOrpynmnamunepuoaam.3nauenuel lepuoanueckorozakonanlleprognyeckoit CHCTEMbl XUMUYECKUX
3JIEMEHTOB JJIs1 Pa3BUTHS HAYKHU U NpakTuku. [[. 1. MenneneeB —y4eHbIN rpakIaHUH.

Xumnuaeckasicsazb. KoBaneHTHasI(MOISPHASIMHETIONSPHAS ) CBSI3b. DJIEKTPOOTPUIATEIbHOCTHX UMY CKUX AT
eMeHTOB. MloHHas CBs3b.

CrenenbokuciaeHus. OKUCIUTETHEHO-
BOCCTaHOBUTEIbHbIEpeakuu. [ IpoliecchlOKnCIeHUANBOCCTAHOBIEHU . OKUCIUTEIMH BOCCTAHOBUTEIIH.

XUMUYECKUHN OKCIICPUMCHT! HU3YUCHUC 06pa3u013 BCHICCTBMCTAJLIIOB HMHCMCTAJIIIOB,
BSaI/IMO)IeI\/'ICTBI/IeFI/II[I)OKCI/II[a IqUMHKa C pacTBOpaMu KHUCJIOT H HICJ'IO‘-ICI\/'I; IMMPOBEACHUEC  OIIBITOB,
HIUTIOCTPUPYIOIIUX MNPUMEPBIOKUCIIUTCIIEHO-BOCCTAHOBUTCIIbHBIX

peakuii(ropeHue,peakiMupasnokeHus,cCoeIMHEHNS ).
Me:xknpeaMeTHbleCBS3U
PeanuzanusmMexnpeMeTHBIX CBSI3E NI PUN3yYEHUMX UMUU B KIIACCEOCYILIECTBIISIETCUEPE3UCTIONB30BaHUE

KaK 001X €CTECTBEHHO-HAYYHBIX MMOHSTHH, TaK u MMOHSITHH, SABIISTFOLLINX CS
CI/ICTGMHI)IMI/I)IJ'IHOTIIGJ'IBHI)IXHpeI[MeTOB CCTCCTBGHHO-HaquOFO IIHUKJIa.
OO01IeecTeCTBEHHO-

HayYHBICTIOHTHSA: HAyYHBIH(DAKT,FUIOTE3a, TEOPHUSL,3aKOH,aHAIIN3,CUHTE3,KJIaCCU(UKALUS, [IEPUOTUUHOCTb,H
a0JI0/IeHNE, 3KCIIEPUMEHT,MOIEINPOBAHNE, U3BMEPEHIE, MOIEIIb, IBJICHHE.
dusuka:MaTepus,aToM,3JIE€KTPOH,IPOTOH, HEUTPOH, MOH, HYKJIU1,U30TOIbL,PaIN0AKTUBHOCTh,MOJIEKYJIa,371€
KTpHUYECKHUI3apsi /], BeleCTBO,TeNI0,00bEM,arperaTHOECOCTOSHUEBEILIECTBA, a3, PU3NUECKUEBEINYNHBL, e AMHU
[BIN3MEPEHUSI,KOCMOC,IIJTAHETHI, 3B¢31b1, COTHIIE.

buonorus:hotocunres,nprxanue,omocdepa.

I'eorpadusa: armocdepa, rtuapocdepa, MuHEpanbl, TOPHbIE TIOPOJAbI, IMOJE3HbIE HCKOIMAeMbIe,
TOIUINBO,BO/IHBIEPECYPCHI.

9 KJIACC

BemecTBonxumMuyeckasipeakuus

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema xumuyeckux osieMeHtoB JI. W. Mengeneesa.
CrpoeHneaToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMMUYECKHX D3JIEMEHTOB IEPBBIX TPEX
MIEpPHO/IOB,

KaJIUs, KaJIbLIUANNX COEIMHEHUIBCOOTBETCTBUNCIIONOKEHUEMAIEMEHTOBBl leprogrueckoiicucreMencTpoeHn
€MHXaTOMOB.



CtpoeHueBeniecTBa: BUABIXUMUYECKONCBSI3U. TUTTBIKPUCTAININYECKUXPEIIETOK,3aBUCUMOCTBCBOMCTBBEIIECTBAOT

TUNAKPUCTAUTNYECKONPEIICTKN UBUIAXUMUYECKON CBSI3H.

Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIEeCTB (MEKIyHapoIHas U

TpUBHAJIbHAS ). X UMHUUECKHUECBONCTBABEILECTB,0THOCIIINX CSIKPA3TUYHBIMKIIACCAMHEOPTaHUYECKUXCOCIUHE
HUH,reHeTHYecKascBA3bHEOpraHnueckuxpeiecTB. KinaccupukanusaxumuaeckuxpeakiuinopasinyHbIMIIPU3
HakaM(ITOYUCIYyHNCOCTaBYy4YacTBYIOIMXBPEAKIINNBEIIECTB,TOTEIIOBOMY3 () (HhEeKTy,TON3MEHEHUIOCTENIEHEHO
KUCIIEHUSIXUMHUYECKUXDIIEMEHTOB,[TI000PATUMOCTH,10y4aCTHIOKaTaIM3aTopa). IK30-1
SHJ0TEPMUUYECKUEPEAKIIUU, TEPMOXUMUYECKHUECYPABHEHMUSI.

[Tonsitueockopoctuxumuyeckopeakuu. [IoHATHE0000paTUMBIXMHEOOPATUMBIXXUMUYECKUX peaknsx. 1
OHSITUEOTOMOT€HHBIXUT€TepOreHHbIXpeakuax. [ lonaTneoXxuMnyeckoMpaBHOBECHH.
DaKTOPBL,BIUAIOIIMEHACKOPOCTbXUMUYECKOUPEAKITUUUTIONOKEHUEXUMUYECKOTOPaBHOBECH L.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AEKTPOHHBIN Oananc OKHUCJIUTEIBHO-
BOCCTaHOBUTEIbHOMpPeakuu.CocTaBleHneypaBHEHUHOKUCIUTEIHHO-
BOCCTaHOBUTENbHBIXPEAKIIUNACUCIIOIB30BAaHUEMMETO Ia3JIEKTPOHHOT0 OajaHca.

Teopust 3MEKTPOAUTUUECKOMN TUCCOLMALNU. DIEKTPOIUTHI U HE- 3JIEKTPOJIUTh. KaTnoHsl,
aHMOHBL. M eXaHn3MIUCCOLUAIIMUBEIIECTBCPA3TNYHBIMUBIIAMUX UMUYECKOMCBsI3U. CTenenpauccoruanuu. C
WIBHBICH CIIA0bIe AIEKTPOJIHTHI.

Peakuuu wuoHHOrO oOOMeHa. VYClIOBUS MPOTEKAaHUA peaKkUuid HOHHOTO OOMeHa, TOJHbIE U
COKpaIl¢HHbICHOHHBbICypaBHeHUsApeaKknii. CBOIICTBAKHUCIOT,0CHOBAHUIHCOJICHBCBETEIIPEICTABICHIIT0031e
KTpoauTHuueckoigucconuanu. Kauecrsennplepeakinnianonbl. L lonsatueorugponuseconei.

XUMUYECKUH ~ OKCIEPUMEHT:  O3HAKOMJICHME C  MOJENSAMU  KPUCTALIUYECKHX  PEIICTOK
HEOPraHMYECKUXBEIIECTB—
METAJJIOBHHEMETALUIOB(TpaduTanaiMasa),clioKHBIXBEIIeCTB(XJIOpUIaHATPHS ) ;UCCIICIOBAHHE3aBUCHMOCTHC
KOPOCTUXMMHUYECKONPEaKIIMMOTBO3AEUCTBUSIPA3TINUHBIX PAKTOPOB; UCCIIEJOBAHUEITIEKTPOIIPOBOAHOCTHPACT
BOPOBBELIECTB,IPOIIECCATUCCOLUAMUKUCIIOT, IIIeNToueHucomneit (BO3MOKHO UCIOJIb30BaHKE
BUJICOMATEPHUAIIOB); IIPOBEJICHUE OIIBITOB, WJUTFOCTPUPYIOLIUX
MPU3HAKUIIPOTEKAHUAPEAKIMHNOHHOTr000MeHa(00pa30BaHne0Cca /IKa, BbIeNIeHuera3a,00pa3oBaHueBOIbI );0l1
BITOB,HJLTIOCTPUPYIOIIUXITPUMEPBIOKUCITUTEIILHO-

BOCCTaHOBUTENbHBIXPEAKIUN(TOPEHHE, PEaAKITUTPA3TI0KEHHUS, COCTUHEHMUS); pacrno3HaBaHHe
HEOpPraHUYECKUX BELIECTB c TTOMOIIIBIO KaueCTBEHHBIX peaKIMITHANOHBI;
pelIeHrneIKCIIePUMEHTATbHBIX3a/1a.

HemeTtajupiuuxcoeanuHeHust

OO0mas xapakTeprcTuka ranoreHoB. OCo0EHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU
okucienus.CtpoeHrnenpu3nyecKuecBoNCTBaIpOCTHIXBEIIECTB—

rajioreHoB. XMMHUYeCKHECBONCTBAaHAPUMEPEXIopa(B3auMo/IeiiCTBHECMeTalIaMH, HEMETaIJIaMH, [I[EJI0UaMH )
.X1opoBoaopo1. CoNsIHasIKUCI0Ta, XMMUYECKUECBOICTBA, 1I0Jy4YeHUE, TPUMEHEHHE. [[eliCTBUEXJIOpanXI0pOBO
opoAaHaopraHu3MuenoBeka. BaxxHenmmexmopuapl 1 UXHAX 0K ACHUEBIPUPO/IE.

ObmasixapakTeprucTukal’ieMeHToBVIA -
rpynmnbl. OcCOOEHHOCTUCTPOEHUSATOMOB,XapAKTEPHBIECTETIEHUOKUCIICHUSI.

Crtpoenuenhru3nuecKrecBONCTBANPOCTHIXBEIIECTB—KHUCIOPOAaNCEePhl. ATIIOTPOITHBIEMO AU (PUKAITIH
KHCIIOposla W cepbl. XuMmHueckue cBoiictBa cepel. CepoBomopoa, CTpoeHue, (u3NYECKue
UXUMHYECKHEeCBONCTBA. OKCUABICEPHIKAKITPEACTABUTETUKUCIOTHRIXOKCHAOB. CepHasKucI0Ta, PU3HIECKUEH
XUMHUYECKUECBOMCTBA(O0IIMEKAKITPEICTABUTEISKIACCAKUCTOTUCTICITU(UUECKUE). X UMUUECKUEPEAKITUH,TEK
aIllMeBOCHOBETPOMBIIINIEHHOTOCTIOco0anonydeHuscepHonkucnoTel. [ Ipumenenue. Conu cepHOM KUCIOTHI,
KauecTBEHHasl peakliys Ha cyiab(aT-uoH. HaxoxieHue cepsl U e€CoeJMHEHUMBIPUPO/IE.

XUMHYECKOE  3arpsA3HEHUE OKpYXKAIOIIeH  cpeapl  COCNMHEHUSIMU  cepbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUEBO3/lyXal BOJOEMOB), CIIOCOOBI €roNpeI0TBpAILCHHS.

O6mras xapakTepucTrka 31eMeHToB VA-rpynibl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHbBIS
CTENEHUOKUCIICHUS.

A30T, pactipocTpaHeHue B Ipupojie, PU3NUECKre U XUMUYEeCcKe cBoiCcTBa. KpyroBopot a3ora B

npupojie. AMMHAK,eToPpH3NIeCKUeNX UM YECKUECBOMCTBA, TOTydeHuenTpuMeHeHue. CommaMMoHus, X pusu
4eCKUEMXUMUYECKUECBOMCTBa, TpuMeHeHre. KauecTBeHHasipeak s IHAaOHBIaMMOHUS. A30THASIKUCIIOTa, €€
noJiyueHue, PU3ndecKue U XMMUYECKHe CBOMCTBA (00IIMe KaK MPeICTaBUTENsI Kilacca KUCIOT
ucnenuduieckue).lcnoap30BaHNEHUTPATOBUCOICaAMMOHUBKa4€CTBEMUHEPATIbHBIX Y 1I00pEHUI.



XUMUYECKOe 3arpsi3HEHHE  OKpY)KaloIlled cpenbl COEAUMHEHMSIMH  a30Ta  (KUCJIOTHBIE  JOXKIH,
3arpsi3HEHNEBO3/1yXa,[I0YBBINBOIOEMOB).
docdop,amtorpornasiemoaudukanurdochopa,puznueckuenxumuueckrecBoiicta.Oxcundochopa(Vv) u
dbochopHas kucnora, QUINIECKUE W XUMHUYECKHE CBOWCTBA, monydeHue. Hcmonb3oBanuedocharor B
Ka4yeCcTBe MHHEPATBbHBIX ynoopenunii. O0masxapakTepucTukasneMeHToBI VA -
rpynmbl. OCOOEHHOCTUCTPOSHUSATOMOB, XapaKTEPHBICCTETICHH OKUCIICHHUS.
VYrinepo,amioTponHbleMOAN(PUKAIIUT,PACTPOCTPAHEHUEBIIPUPOAE, PU3NUECKUENXMUMIYECKHECBONCTBA. A
ncopbuust. Kpyrosoporyriepoaasmpupoae. OKCUIbIyTIepoaa, uX GU3HIeCK eUX MMUIECKHECBONCTBA, ICHCTB
MEHaKUBBICOPTaHU3MBI,I10JTy4eHU EUTIPUMEHEHHE. DKOJIOTHYECKUETPOOIIEMBL,CBI3aHHBIECOKCUIOMYTIIEPO/1a
(IV);rumoTe3ariio6ansHOroMmoOTEIUICHUSKIINMATA ; TAPHUKOBBIHI P D EKT.

VYronpHas KUCIOTa U €€ CONM, UX (U3MUecKkue W XUMHYECKHE CBOWMCTBA, IOMyYEeHHE H

npuMeHenue.KauectBeHHaspeakius Ha KapOoHaT-NOHEKI. Vcrnonp3oBaHue
KapOOHaTOB B ObITY, METUITUHE,TPOMBIILICHHOCTHH
CEJILCKOMXO3SICTBE.

[lepBoHayanbHble TOHATHS OO0 OpPraHMYECKUX BEUIECTBAX KaK O COEIMHEHUsX yriepona (MeTaH,
9TaH,dTUJICH, aleTWJICH, 3TaHOJ, TJIMIEpPUH, YKCycHas Kuciota). X cocTtaB M XUMHYECKOE CTPOEHHUE.
[TonsiTHE 00MOIOTUYECKUBAXHBIXBEIIECTBAX  XKUPAX,0€ITKaX, yTICBOIaX—HUUX POJIH BXKU3HIUYEIOBEKA.
MarepuanbHOEeIMHCTBOOPTaHUYECKUXUHEOPTAHNYECKUXCOCTUHEHUN.

Kpemumnii,eropusnuecknenxuMuyecKuecBONCTBA, oTy4eHuennpuMenenue. Coe TMHeHUIKPEMHUSBIIPUPO,T
e. O6mue npencrasieHus 06 okcune kpemuusi(IV) u kpemuueBoit kucinore. CUIMKATHI, HXUCIOIB30BaHUE B
OBITY, MEAWIIMHE, TPOMBIIUICHHOCTH. BaykHEHIIIE CTPOUTEILHBIC MATEPHUAIIBI: KEPAMUKa,CTEKIIO,

eMeHT, OeToH, kene300eToH. I[IpoGnembl 6e€30MacHOr0 MCMOJIL30BAHUS
CTPOUTEIIbHBIXMATEPUATIOBBIIOBCEIHEBHOU KU3HMU.

XUMHUYECKUH JKCHEPUMEHT: H3y4eHHe O0O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISIHOM
KHUCJIOTBI;IIPOBEICHUE KAUECTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI U HAOIIOACHUE TPU3HAKOB X MPOTEKAHUS;
OTIBITHL,0TPAKAIIHE(DU3NIECKUEUX UMUYECKHECBONCTBAralIOr€HOBUMX COETMHEHNH (BO3MOKHOUCIIONH30Ba
HUEBUICOMATEPUAIOB);03HAKOMIICHHECOOPa3[aMIXJIOPHI0B(TAIOT €HHIOB ) ;03HAKOMIICHUECOOpa3IIaMUCePhl
neecoeTMHEHUIMH(BO3MOXKHOUCIIONB30BAaHUEBHIEOMATEPUAIIOB); HAOIII0 IEHUEIPOIIECCA00yTIIMBaHUsICAXap
anoAIelCTBUEMKOHLIEHTPUPOBAHHONCEPHONKHUCIIOTHI; U3 y4EHUEXUMUYECKHUX CBONCTB pa3baBieHHON
CEpHOIl KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHON peakiuu Ha Cyib(paT-uOH U HAOIIOeHUE MTPU3HAKa €€
MIPOTEKAHUS; 03HAaKOMJICHUE c (buznuecKuMu CBOMCTBaMHU a3o0Ta,
bocdopannxcoeqHEHUH(BO3MOKHOUCIIONB30BaHUEBHI€OMATEPHAIIOB ),00pa311aMHa30 THBIXU(OCPOPHBIX Y
oOpeHuii;noayyeHne,coonpanme, pacrio3HaBaHMe N3 yIeHUECBOMCTBAMMUAKA;; TPOBEICHUEKAYECTBEHHBIXpea
KLIMHanoHaMMOHUsIMocdat-
MOHUHU3YYCHUETTPUZHAKOBUXIIPOTEKAHU S, B3AMMO/IEH CTBUEKOHIICHTPUPOBAHHONA30 THONKHUCIIOTHICME TbIO(BO
3MOHOHUCITOJIb30BAHUEBUIEOMATEPHAIIOB );I3yUeHUEMOIeTIeHKpUCTaNINYeCKUXpelIeTokanmasa, rpadura,d
yIUIEpEHa;03HAKOMIICHHE C TIPOIIECCOM aJCcOpOIMU PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM H
yCTPOMCTBOMITPOTUBOTA3a; MOJTy4YeHHEe, cCOOUpaHue, paclio3HABaHHE U U3YUEHHE CBOWCTB YIJIEKUCIIOTO ra3a;
MPOBEICHNEKAYECTBEHHBIXPEAKITMHHAKapOOHAT-UCUITHKAT-
HMOHBIMM3Y4YCHUETIPU3HAKOBUXITPOTEKAHUS;03HAKOMIICHHE C TMPOAYKIMEH CHUIMKATHOW MPOMBILUIEHHOCTH;
pelIeHne SKCIepUMEHTAIbHBIX 3a/1a4 noTeMe«BakHelmeHeMeTaIbli UXCOSAUHEHUSD.
MeTaibInuXCcoeTUHEHU ST

OO01masxapakTepUCTUKAXUMUYECKUXITEMEHTOB—

METaJUIOBHAOCHOBAHUMMXIIONO0KeHUsBI [eprnoinueckoiicucreMexumuuecknxanemenTos/l.M1.Menneneesanc
TpoeHUs1aTOMOB.CTpOCHHEMETAIIIIOB. MeTallinyeckasi CBsA3b U METAJUIMYECKAss KPUCTAIIMYECKasl PEIICTKa.
DNEeKTPOXUMHUYECKUIN pATHANIPSKEHUN MeTauioB. Ou3ndeckue U XUMHUYECKUEe CBOKWCTBa MeTautoB. O01ue
crocoObI onyueHusIMeTaIIoB. [ToHsATHE 0 KOPPO3UHM METaIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT
koppo3uu. CruiaBbl (CTalb,YyTyH, JIOPATIOMUHHM, OpOH3a)MMXITPUMEHEHUEBOBITYHUIPOMBILILIEHHOCTH.

[Ilenounsiemeraiuibl:nonoxeHueBl lepuoagunueckoiicucreMexumuueckuxanemeHTos/[. 1. Menneneena;
CTPOEHHE WX aTOMOB; HaXOXKJIeHHE B mpupoae. Pu3ndeckue 1 XMMUIECKHEe CBOMCTBA (HapUMepe HaTpus 1
Kanust). OKCUIbl U TUIPOKCUIBI HATPUS U Kanus. [[puMeHeHne menoYHbIX METAIIJIOB MMXCOEUHEHUH.

[[lenouHo3eMenbHBIE METAJIBI MarHuid W KajublMil: mnojoxeHue B Ilepuonnueckoit  cucreme
xumuyeckuxasnemeHToB/l.M1.MeHieneeBa;cTpoeHIENXaTOMOB; HaX 0k ICHUEBIpUpoie. DU3nyecKuenxummnye
CKHE



CBOMCTBa MarHusi W Kaiblus. Baxueilmne coeauHeHus Kaublusg (OKCHA, TUIPOKCHUI, COJIH).
JKeCcTKOCTHBOIBIMCTIOCOOBI €CYCTPaHEHHUSI.

Amomunmii:nnonoxenuesl lepuoanueckoricucremexumuieckuxsiemeHToB/l.i.MeHieneeBa;ctpoeHue
aToMa; HaxOXJeHue B npupojae. OPu3ndeckne U XUMUYECKHUE CBOWCTBA allfOMUHUS. AM(DOTEPHBIECBONHCTBA
OKCHJIa U TUIpoKcua amomMunus. XKene3o: nonoxenue B [leproanueckoii cucteMe XUMHYECKIXAIEMEHTOB
. WM. MengeneeBa, CTpOGHHME  aToma;  HaxOoXJAeHWEe B mpupoae.  Pusznueckue U
xuMudeckuecBoncTBakenesa. Oxcupl,ruapokcuasiuconkenesa(ll)mwkenesa(Ill),uxcocras,cBolicTBannony
YeHHUE.

XUMHUYECKUHIKCIIEPUMEHT: 03HaKOMIICHHECOOPa3IaMUMETATIOBUCILIABOB, UX PH3NIECKIMICBOMCTBAMU;
3y4EeHHUEPE3yIbTATOBKOPPO3UMMETATIIOB(BO3MOKHOUCIIOIH30BAHHECBHIEOMATEPHAIIOB ),0CO0CHHOCTEHB3aM
OJIeHCTBUSOKCUAAKAIBLIIUAUHATPHUACBO 10 (BO3MOKHOUCIIOIb30BAHUEBUICOMATEPHUAIIOB );ICCIIEI0BAHUECBO
HCTBIKECTKOMBOIBI;ITPOLIECCATOPEHUSKEIIE3aBKUCIOPO,1€(BO3ZMOXKHO HCIOJIb30BaHUE BUIEOMATEPUATIOB);
MIPU3HAKOB IPOTEKAHUSI KAYECTBEHHBIX PEaKuil Ha
MOHBI(MarHus, KanpIus,amoMuans, inHka, xemne3a( Il mwkenesa(11l),meau(1l) ); Habro neHUEHONCAHUETTPOIIEC
COBOKpAIIMBaHUAIIAMEHUMOHAMUHATPHS, KU AUKAIIb LKA (BO3MOXKHOUCTIOIb30BaHUEBU EOMATEPUATIOB); UC
ciieJoBaHreaM(OTEPHBIXCBONCTBIHIPOKCHTAATFOMUHUSTUT UIPOKCH JAIIMHKA; PEIICHU EIKCIICPUMEHTAITLHBIX3
anaunoreMe«BaxHeNIIneMeTaIIIbINUX COSTUHEHUS.

XuMuSIMOKpY Kawascpeaa

HoBrie matepuansl u TexHonorud. BemiecTtBa U MaTepuanbl B MOBCEAHEBHON JKU3HHM YeNOBEKa. XHUMHUS
U3JI0pOBhe. be3omacHoe WCMoiIbp30BaHUE BEIISCTB M XUMHUYECKHX peaknuwii B ObiTy. IlepBas momoinb
MPUXUMUYECKUX OXKOrax U OTpaBieHUAX. (OCHOBBI 3KOJOTHYECKOW TPAMOTHOCTH. XHUMHYECKOE
3arpsi3sHEHUEOKpYXKarollen cpebl (penenbHas qonycrumas konientparus semiects — [1JIK). Pons xumun
B PEIICHUUIKOIOTHYECKUXTIPOOITIEM.

[IpupoaHbIle UCTOYHUKH YTIEBOAOPOAOB (yroiib, MPUPOJIHBINA a3, HE(PTH), MPOAYKTHl UX MEPEpPadOTKH,
UXPOJIbBOBITYH TPOMBIIIIIEHHOCTH.

XUMUYECKUH  OKCIIEPUMEHT: HW3Y4eHHEe OO0pas3loB MaTepuanoB (CTEKJIO, CIUIaBBl  METaJIOB,
MOJIMMEPHBIEMATEPHUAIIBI ).

MexnpeameTHbIeCBSI3U

PeanuzarusiMexxipe IMETHBIX CBSI3EUTTPUU3YICHUUX MMUUBIKIIACCEOCYIIECTBIIACTCIUEPE3UCTIONB30BAHIE
Kak OOIINXECTECTBEHHO-HAYYHBIXTOHSTUH, TaK UTIOHSITUH, SIBIISTFOLITIX CSL
CUCTEMHBIMUJIIOTAEBHBIXITPEAMETOBECTECTBEHHO-

Hay4YyHOTrOIHKIIa. Peann3anusaMexnpe IMeTHRIXCBSI3EHIPUM3YYeHHH XUMUKM B 9 Kilacce OCyIIecTBIseTCS
Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIXMIOHSATUN, TaK W TIOHSATUH, SIBISIONIUXCS
CUCTEMHBIMU JJI OT/ACNIbHBIX PEIMETOB €CTECTBEHHO-HAyYHOT OLIUKIIA.

OO6mueecTecTBEHHO-
HAyYHBICTIOHATHUS : HAyYHBIH(DAKT,r'UII0TE3a,3aK0H, Te0pH s, aHAIN3,CUHTE3,KIIaCCU(UKALINS, IEPUOTUIHOCTh, H
a0IIr0ICHNE, DKCIIEPUMEHT, MO IETTUPOBAHIE, N3MEPEHNE,MO/IEITb, ABJICHUE, TAPHUKOBBIA A((DHEKT, TEXHOIOTHUS,
MaTrepHuabl.

duznka:MaTepus,aToM,JIEKTPOH,TPOTOH, HEUTPOH, MOH, HYKIIUT,U30TOMBI,PaHOAKTUBHOCTh,MOJIEKYJIa,
ANEKTPUYECKUH 3apsisl, TPOBOJIHUKH, TMOTYNPOBOIHUKU, AUIICKTPUKHU, (POTOIIEMEHT, BEIIECTBO,TEINO,
0o0BEM, arperaTHOe€ COCTOSIHME BEIIECTBA, Tra3, pacTBOpP, pPacTBOPUMOCTb, KpHUCTaUIMYECKas
pelIeTKa,CriaBbl, GU3MUECKUE BETMUNHBI, SAMHHUIIBI U3MEPEHHsI, KOCMUYECKOE MPOCTPAHCTBO, MIIAHETHI,
3B€3151, COHIIE.

buonorus:  dotocunTe3,  aApixaHume, Ouocdepa, IKOCHCTeMa,  MHUHEpalbHbIE  yA0OpeHwus,
MHUKPO3JIEMEHTHI,MAKPOIJIEMEHTHI, IUTATEIbHBIEBELIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIE TMOPOJIBI, TOJE3HBIE HCKOMAEeMBbIE,
TOTUTMBO,BOTHBIEPECYPCHI.

HJIAHUPYEMBIEOBPA3OBATEJIBHBIEPE3YJIBTATBI

N3yyennexumuunB8-9kiacceHanpaBieHOHa10CTHKEHNE00yHat0 MU CSITNYHOCTHBIX ,METAIIPEIMETHBIX U
MPEAMETHBIX PE3YJIbTaTOB OCBOCHUSYIEOHOTO MPEAMETA.

JIMUHOCTHBIEPE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPAaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUS JOCTUTAIOTCS B
X0/Ie00y4YeHUsT XWMHUU B €IWHCTBE Y4eOHOWM ¥ BOCHHTATENbHOW JesTeapbHOCTH OpraHuzanuud B
COOTBETCTBUU CTPaIMLIUOHHBIMUPOCCUICKUMUCOIMOKYIBTYPHBIMUUYXOBHO-
HPaBCTBEHHBIMUIICHHOCTSIMH, IPUHSI THIMH



B oOmiecTBe IMpaBWIaMd M HOPMaMHU TOBEIEHUS U CIIOCOOCTBYIOT IIpolieccaM CaMOIIO3HAHUSA,
CaMOpa3BUTHAUCOIMATN3ALNN 00YyYaOIUXCS.
JIMYHOCTHBIE  pe3yNbTaThl OTPAXKAIOT  CHOPMHPOBAHHOCTh, B TOM 4YHCIE B  YacTH:
ITaTpuoTn4eckoro BOCIIHUTAHMS
1) HEHHOCTHOTO OTHOUICHUS K OTEYECTBEHHOMY KYyJbTYPHOMY, HWCTOPUYECKOMY M Hay4YHOMY
HACJIETUI0, TOHUMAHUA3HAUYCHUSAX MM UECKONHAYKB)KHU3HUCOBPEMEHHOT000111€CTBA,CIIOCOOHOCTHBIIAIETH/T
OCTOBEpHON HMH(]OpMamHel O MEepPEeIOBLIX ITOCTIKEHUSX U OTKPBITHSX MHPOBOM M OTCUECTBECHHOU
XUMHH,3aMHTEPECOBAHHOCTUBHAYYHBIX 3HAHUSAX00YCTPOIICTBEMUPanoOIIECTBa;
I'paxnanckoro BOCIIHUTAHMS
2) TpeICTaBICHUSIOCOIMATbHBIXHOPMaXUIIPABHIAX MEKITNYHOCTHBIXOTHOIIICHMIBKOJIJICKTHBE,KOMMYHHK
aTUBHOMKOMIIETEHTHOCTHUBOOIIIECTBEHHOII0JIE3HON, y4eOHO-UCCIIeIOBATEIbCKON, TBOPUECKONH JIPYrux
BUJAX  JEATEIBHOCTH;  TOTOBHOCTM K  Pa3sHOOOpa3HOM  COBMECTHOW  JESATENIBHOCTH  IPHU
BBITIOJTHEHUNY4eOHbIX,[T03HABATENIbHBIX3a/1a4, BBITOJIHEHUUX UMHUUECKUXIKCIIEPUMEHTOB,CO3/1aHUNyYCOHBIX
IPOEKTOB, CTPEeMJICHHSI K B3aWMONOHMMAHUIO W B3aMMOIOMOIIM B IpOLEcce O3TOW yueOHOH
NEeSATENbHOCTU;TOTOBHOCTHOLIEHUBATHCBOCTIOBEICHUEUITOCTYITKMCBOMX TOBAPHILIEH CITO3ULIMNHPABCTBEHHBIXH
IIPaBOBBIX HOPMCYUYE€TOMOCO3HAHUS IIOCIIEACTBUNA IOCTYIIKOB;
ILlennocTn HAY4YHOI'0 NO3HAHUSA
3) MHPOBO33PEHYCCKUXIIPEICTABICHUOBEIECTBENXUMHYECKOMPEAKIINT,COOTBETCTBYIOIIUXCOBPEMEHHO
My YPOBHIO  pa3BUTUSl HAyKd U  COCTaB/IIOIMIMX  OCHOBY  JJii  I[OHUMAHHMS  CYLIHOCTH
Hay4YHOMKApTUHBIMUPA;IPEICTABICHUI000CHOBHBIX3aKOHOMEPHOCTIXPAa3BUTUAIIPUPO/IbI, B3aNMOCBS3IX Yell
OBEKa C MPUPOJHON CPENOi, O POJM XMMHUHU B MO3HAHUU ITUX 3aKOHOMEPHOCTEH;
4) Mo3HaBaTEIbHBIXMOTHBOB,HAIIPABICHHBIXHAMOIYYCHUCHOBBIX3HAHUMITOX MU U, HEOOX O THMBIX JIJISI
O0BSICHEHUS HAOII0TaEMBIX MIPOLIECCOB u SBJICHUH;
5) mno3HaBaTENbHON,MHPOPMAIIMOHHOWNYNTATEIILCKOWKYIbTYPbI, BTOMUHCIICHABBIKOBCAMOCTOSITEIbHON
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOW JINTEPATYPOH, JOCTYIMHBIMA TEXHUYECKUMHUCPEICTBAMHU
WH(POPMAIMOHHBIX TEXHOJIOTHIf;
6) wuHTEepecaKoOyJICHUIOUTIO3HAHHIO,TF0003HATEIbHOCTH,TOTOBHOCTHHCIIOCOOHOCTHKCAaMOOOPa30BaHHIO,
MIPOEKTHOMUHCCIIEIOBATEIbCKONHACATEIEHOCTH, KOCO3HAHHOMYBBIOOpYHAITPABIICHHOCTHHYPOBHS
00y4YeHUSBIATBHCHUIIIEM;

DopMupoBaHUsI KYJbTYPbI 310POBbSI
7) OCO3HAHHUALEHHOCTHKU3HH,0TBETCTBCHHOT OO THOIIICHUAKCBOEMY310POBbIO, yCTAHOBKUHA3I0POBBIHOOD
a3)KU3HU,0CO3HAHUATIOCIICACTBUUHMHETIPUA TUSBPE THBIXITPUBBIUEK(YITOTPEOICHUSATKOT OJIs, HapKOTHKOB,
KypeHus), HEOOXOIMMOCTH COOIIOAEHHS paBuil 0€e30macHOCTH npu oOpartieHuu

CXHUMHYECKUMHUBEIIECCTBAMH BOBITYH peabHOU KU3HU;
Tpynosoro BOCIIUTAHMS

8) uHTepeca K MPaKTUIECKOMY U3yUeHHIO IPpodeccHii U Tpy/ia pa3IndHOro pojia, yBaXKEHUE K TPYIY
HPE3yNbTaTaMTPYI0BOUIESITEILHOCTH,BTOMYUCIICHA0CHOBETIPUMEHEHHUSTIPEIMETHBIX3HAHUUTIOXUMHU U, 0C03
HAaHHOTOBBIOOPAUHIMBUAYATEHOUTPACKTOPHUHUIIPOIOJKEHUSIO0Pa30BaHUACYYETOMIMYHOCTHBIXMHTEPECOBUC
MOCOOHOCTUKXUMHHU,00IIECTBEHHBIXUHTEPECOBUTIOTPEOHOCTEH;; yCTIEITHOUTIPOPECCUOHATBHOUIEATETLHOCT
HUUPA3BUTUSHEOOXOJUMBIXyMEHUN;TOTOBHOCThAJAITHPOBATHCABIPO(ECCHOHATTEHOWCPEIE;
IKOJIOTHYECKOI0 BOCIIMTAHUS
9) 9KOJIOTHYECKH 11€71eCO00Pa3HOro OTHOIICHUSI K MPHUPOJEe KaK MCTOYHUKY JKU3HH Ha 3eMie, OCHOBE
€CCyIeCTBOBAHUS, TOHUMAHUSAIEHHOCTU3I0POBOror0€30MacHOr000pa3aKu3Hu,0TBETCTBEHHOT OO THOIIICHUST

K  COOCTBEHHOMY ¢uznueckoMy M TCHXMYECKOMY  370POBBIO,  OCO3HaHHUS  I[EHHOCTHU
cOOJTI0ICHUSITPABIIIOE30ITaCHOT OTIOBEICHUSITTPUPAOOTECBEIIECTBAMH,aTAKKEBCUTYAITUAX , YTPOKAO U X 3]0
POBBIO u JKU3HU TIOZICH;

10) cmoCOOHOCTHIPHUMEHSATH3HAHUS, T0JTy4aeMBICTIPUU3YICHUMX MU, IUIIPEIICHNA3a/1a4,CBI3aHHBIX €
OKpY’Karolel MPUpOIHON CpeIoi, MOBBIICHHS YPOBHS IKOJIOTHUECKON KyJIbTYPhI, 0CO3HAHUATIO0AIEHOTO
XapakTepa  JKOJOTHYECKHX  TpoldjaeM W MmyTed  HMX  pelieHus  MOCPEACTBOM  METOJ/OB
xuMuU; 1 1)3KOOTUYECKOr0  MBIIUICHUS,YMEHUSI ~ PYKOBOACTBOBaTbCA MM B MMO3HABATEIILHOM,
KOMMYHUKATUBHOMMCOIMATbHOMUIIPAKTUKE.
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METAIIPEAMETHBIEPE3YJIbTATHI

BcocraBemeranpeMeTHBIXPE3yIbTATOBBBIIEIA 0 T3HAYUMBbIEII()OPMUPOBAHUSIMUPOBO33PEHHUSI00IEHAY
YHbIE MOHATHA (3aKOH, TEOPHs, IPUHIHUII, THIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JIp.),KOTOpPbIE
HCIOJIb3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUE€OHBIX ITPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUM M33TUX
npeaMeToB  (OpMHUpOBaTh  MPEACTaBICHHE O  LEJIOCTHOM  HAY4YHOM  KapTUHe  MHpa, H
YHUBepcabHbleyueOHble e cTBUA(TI03HAaBAaTENIbHbIC, KOMMYHUKATUBHBIE, PETYIIATUBHBIE),KOTOpBleoOecIeun
BalOT(OPMHUPOBAHUETOTOBHOCTUKCAMOCTOSTEIbHOMYIUIAHUPOBAaHUIOMOCYIIIECTBICHUIOYUeOHOM1EATEIbHOC
TH.

MeramnpeaMeTHbIe  pe3yibTaThl OCBOCHHUS O0pa30BaTeIbHOM MPOrpaMMBbl 10 XUMHH OTPAXKaroT
OBJIa/ICHUEYHUBEPCATbHBIMUIIO3HABATEIHHBIMH JCHCTBUSMU,BTOM YHUCIIE:

bazoBbiMu JIOTHYeCKUMHU AeHCTBUAMU

1) yMeHHEM HCIOIB30BaTh MPUEMBI JIOTMYECKOTO MBIILICHHUS P OCBOCHUY 3HAHHIA: PACKPHIBATH
CMBICIIXUMUYECKUXTOHATHH(BBIICTATbUXXAPAKTEPHbIE
IIPU3HAKHU,YCTaHABINBATHB3aUMOCBA3bCAPYTMMUIIOHATHSIMH ), ACIIOIb30BATBIIOHATUAIIA00bSICHEHUAOT 1EJ1b
HBIX(aKTOBUSBIICHHIT;BHIONPATHOCHOBAHUSMKPUTEPUHUISKIIACCH(DUKATUMX UMY ECKIX BEIIECTBUXUMUYECK
UXpeaKIHii;yCTaHaBIUBATBIIPUYHMHHO-

CJICZICTBEHHBICCBA3UMEK YOO bEKTAMUU3YYEHUS ; CTPOUTHIOT MUECKHEPACCY K ICHHS (MVHIYKTUBHBIE,
JEAYKTUBHBIE, 110 AHAJIOTHH); JENAaTh BHIBOALI M 3aKIIOUYCHUS,

2) YMCHHUEMIIPHMEHSTHBIIPOIIECCEIIO3HAHUSIIOHATUS(IIPEAMETHBICUMETAIPEIMETHBIC),CHMBOIMYCCKUE
(3HaKOBbIE) MOJIENIN, UCTIOIb3yEMbIE B XUMUH, IPEOOPA30BbIBATH IIUPOKO IPUMEHSIEMbIE BXUMUHU
MOJICIIbHBIE  TPEJCTABICHUS] — XHWMHYECKMH 3HAK (CHMBOJI DJIEMEHTa), XUMHUEcKas ¢opmyna
NypaBHEHHEXUMUYECKONpeaKIMU—IIpUpeLIeHUny4eOHO-
MO03HABATENBHBIX33/1a4;CydeTOMITUXMOACTBHBIXITPEICTABICHUIBBIBISTEUXapPAaKTEPU30BATHCYILIECTBCHHBIC
[IPU3HAKUN3YYaEMbIX00bEKTOB— XMMHUYECKHX BELECTB U XUMHUYECKUX DPEaKLUi; BBIABIATH OOIIME
3aKOHOMEPHOCTH, IPUYNHHO-CIICJCTBEHHBIE CBSI3M M POTUBOPEYHS B M3y4aeMbIX MPOIIECCaxX M SBICHHSIX;
npeJiarath KpUTEpUU
JUTSBBISIBIICHUSID TUX3aKOHOMEPHOCTEHHUITPOTHBOPEYHIT;CAMOCTOSITEILbHOBBIONPATHCIIOCOOPEIICHUTydeOHOM
3ajaud  (CpaBHMBAaTh HECKOJBKO BapHaHTOB pELICHUs, BbIOMpaTh Haulojiee MOAXOIAIUN ¢
Y4ETOMCaMOCTOSTEIBHO BBIICTICHHBIXKPUTEPHEB);

Ba3oBbiMuucc1e10BaATEIbCKUMUIEHCTBUSIMH

3) YMEHHEMHCIIOIb30BATHIIOCTABICHHBICBOIPOCHIBKAYECTBEHHCTPYMEHTAIO3HAHU S, ATAK)KEBKAYECTBEOCH
OBBLIISI(OPMHUPOBAHUATUIIOTE3BIION POBEPKENPABUIIbHOCTUBBICKA3bIBAEMBIXCY K ACHUH;

4) mpuoOpeTeHue OmbITa 10 I[UIAHUPOBAHUIO, OpPraHU3allMd M  MPOBEICHHIO  YYCHUYECKUX
HKCIEPUMEHTOB:yMEHHE HAaOII01aTh 32 XOJ0M IIPOIecca, CAMOCTOSTENIbHO MPOTHO3UPOBATh €ro Pe3yJbTarT,
hopmMynupoBaTHO000IICHUSUBBIBOABIIOPE3YIHTATAMIIPOBEICHHOT OOTIBITA, UCCIICIOBAHUS,COCTABISATHOTUET
OIpoJieNIaHHOMpaboTe;

PadoToii c uHpopmanuen

5) yMeHHeM BBIOMPATh, aHATU3UPOBATH M HHTEPIPETHPOBATH HH(POPMAIHIO PA3JIMYHBIX BUIOB U
(dbopmIpecTaBICHNUS, TOTY9aeMYIOU3Pa3HBIXUCTOYHUKOB(HAYYHO-

OIS PHASITUTEPATYPAXUMUYECKOTOCOZICp)KaHUs,  CIIPaBOYHBIE  TOcoOusi, pecypcsl  MHTepHera),
KPUTHYECKH OIICHUBATH MPOTUBOPEUNBYIO HHETOCTOBEPHYIO uH(pOpMaIHIo;
6) yMEHHEMIPHUMEHSATHPA3IINYHBIEMETO IBIN3aPOCHITPHIIONCKEHOTOOPEHH(POPMAITHTHUCOOTBETCTBYFOLIH

XJIaHHBIX,HE00X OIUMBIXIISIBBITOTHEHUYY€OHBIX HMII03HABATEIbHBIX3a/1a40Ipe

-IEJICHHOTO  TUIA;  MpUOOpeTeHHe  ombplTa B O0JacTM  MCHOJb30BaHUS  MHPOPMAIMOHHO-
KOMMYHHUKaTHBHBIXTEXHOJIOTHI1,0BI1aJeHUEKYJIbTYPOHAaKTUBHOTOUCIIOIb30BaHUAPA3TMYHBIXTOMCKOBBIXCHUC
TEM;CaMOCTOSTETbHOBBIONPATEONTUMATBHYIO(OPMYTIPEACTABICHASANH () OPMAITMANUILTIOCTPUPOBAThPEIIae

MbI€33JauNHECTIOKHBIMUCXEMaMHU, THarpaMMaMu, JpyruMUGOpMaMUTrpadhuKUUMXKOMOUHAIIMSIMU;

7) yMEHHEM WCIOJb30BaTh M aHAJIM3UPOBaTh B Mpolecce Y4eOHOM M HCCIeI0BATEIbCKOU
JesTeTbHOCTUHNH(OPMAIMIOOBIMSIHUUIIPOMBIIIIIIEHHOCTH,CETbCKOTOX03sICTBAUTPAHCTIOPTAHACOCTOSTHUEOK
pyXaromennpupoIHON CPEbI;

YHuBepcaabHbIMHU KOMMYHHKATHBHBIMH nelcTBUSAMU

8) ymeHueM 3agaBaTh BOMPOCH! (B XOJ€ JHAJIOra W/WIU JAUCKYCCHH) MO CYIIECTBY 00CYKIaeMoi
TeMBI,()OPMYJIHPOBATh CBOM MPEIUIOKEHUST OTHOCHUTENBHO BBIMIONHEHHUS MPEUIOKEHHON 3334w,

9) mnpHOOPETEHUEOBITAIIPE3CHTAIIMUPE3YITbTATOBBBIMOIHEHUSIX UMUIECKOT 03K CIIepUMeHTa(J1abopaTopH
OT0O0IBITA,1a00PaTOPHOIPAOOTHIIONCCIIEIOBAHUIOCBOMCTBBEIIECTB, yY€OHOTOIPOEKTA);
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10) 3amHTEpPECOBAaHHOCTHBCOBMECTHOMCOCBEPCTHUKAMUIIO3HABATEIBHOMMHICCIICIOBATEILCKOMICATEILHOCT
U TIPU pPEUICHUH BO3HHKAIONIMX MPOOJIEM HAa OCHOBE y4eTa OOIIMX WHTEPECOB M COTIACOBAHUSIO3UIUI

(obcyxneHus, oOMeH MHEHUSIMU, «MO3TrOBbIE LITYPMBD», KOOpAUHAIMA COBMECTHBIX
NeCTBUI,0NpeIeICHUEKPUTEPUEBIIO OLIEHKEKAYeCTBABBIIOTHEHHOM paboThl HIp.);
YHuBepcanbHBIMH peryJsATHBHBIMH ACHCTBUAMU

11) yMeHHEMCaMOCTOATEILHOOIPEACIATHIICTHACATSILHOCTH,IJIAHUPOBATH,0CYIIECTBIISITh, KOHTPOJIHUPOB
aTbUIPUHE00X0TUMOCTUKOPPEKTUPOBATHCBOIOIEATEIBHOCTh, BEIONpaTbHan00eed G (HEeKTUBHBIE  CIIOCOOBI
pelieHrss y4eOHBIX U TIO3HABATENBHBIX 3a7ad, CaMOCTOSATEIBHO COCTaBJISATh HIUKOPPEKTUPOBATH
MPEAJIOKEHHBIN QJITOPUTM JIEHCTBHIA TPU BBIMOJIHEHUU 33JlaHUN C YYCTOM IOJTYyYEHUSHOBBIX 3HAHUU 00
M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUSX; OIEHUBATh COOTBETCTBHUE IOJIYYECHHOTOPE3yJbTaTa

3asIBJICHHOM [eu;

12) yMEeHHEMHUCIIOIB30BATbUAHAIN3UPOBATHKOHTEKCTHI, IIPE/JIaracMbICBYCI0OBHU3aTaHHH.

NPEAMETHBIEPE3YJIbTATbI
BcocraBenpeamMeTHBIXpe3yIbTaTOBIOOCBOSHUI000M3aTeIbHOTOCOIEPIKaHUS, yCTAHOBIICHHOT O JaHHOUTTPUM
epHOIpadoUeHITPOrPaMMO, BBIICIISIOT: OCBOCHHBICOO YU aAIOIIIUMUCSHAYYHBIC3HAHHMSL, YMEHUS HCIIOCOOBI
JICNCTBHH, cnenuduaeckue IS MPEIMETHOU 001aCTU«XUMUSI», BUEI
NEeSTEeILHOCTUIIONOIYYEHUIOHOBOTO3HAHHU S, ETOMHTEPIIPETAIIUN, TPE0OPA30BAHUIOUTTPUMEHEHUIOBPA3THYHbI
Xy4eOHBIX HHOBBIXCUTYAITHSIX.
[IpenMeTHBIEPE3YIbTATHIOTPAKAIOTC(HOPMUPOBAHHOCTHYOO yHAIOIIUX CSACIIEIYOIIMX yMEHUN:
8 KJIACC
1)  packpwisambcmblciOCHOBHBIXXUMHYECKUXITOHSTHIA: ATOM,MOJICKYJTa, XUMUUECKHUAIEMEHT,IPOCTOCBE
IIECTBO,CJI0KHOEBEIIECTBO,CMECH(OJTHOPOIHASTMHEOJHOPOIHAS ), BAICHTHOCTh,0THOCUTENIbHAS  aTOMHAsT U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIsIpHas Macca,
MacCOBasIOIIXUMUYECKOTOAIEMEHTABCOETMHEHU U, MOJIIPHBIMOOBEM,0KCH T, KUCIIOTa,0CHOBAHHUE,COITh,IIEKT
pPOOTPHUIIATEILHOCTh,  CTENCHb  OKHUCICHHWS, XHUMHYECKas  peakius, Kiaccupukanus  peakIuid:
PCAKIIMUCOCIMHEHUS, PEAKIMH  PA3JIOKCHUS,PCAKIIUN  3aMCIICHMS, peakiuu OoOMEeHa, 3K30- W
SHJOTEPMUUYECKUEPEAKITUH; TEINIOBOW 3P (EKT peakIuu; siapo aToMma, dJIESKTPOHHBIA CIIOH aToma, aTOMHAs
opOuTais,
paanycaTomMa,XUMHUYECKasICBA3b,10IPHASIMHEOISI PHASIKOBATICHTHASICBA3b, HOHHASICBSI3b,MOH, KATUOH, aHUOH,
pacTBOpP,MacCcOBasA0SABEIICCTBA(TPOIICHTHASKOHIICHTPAIIHS )BpaCTBOPE;
2) unniocmpuposams B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATHH (CM. M. 1) ¥ MPUMEHSATH 3TH
MOHATUATIPU OIMMCaHWUH BCIICCTB u 170.4 MpEeBpaIlCHHI;
3) ucnonvzosames XUMHYECKYIO CHMBOJHUKY JJISI COCTaBlieHHs (OpMYJ BEIIECTB W ypaBHEHHI
XMMHY.pEaKLni;
4) onpedensimpyBaTCHTHOCTHATOMOBIIEMEHTOBBOMHAPHBIX COETMHEHHUSX ;CTEIEHhOKUCICHUAIICMEHTOB B

OMHAPHBIX COCJIMHECHMUSIX, MIPUHAJIC)KHOCTh BEIIECTB K OTpeeICHHOMY KJ1accy
COeMHEHUITO()OPMYyIaM;BUAXUMUIECKONCBI3U(KOBAIEHTHATMMOHHAS ) BHEOPTAHUY€CKUX COSTMHEHUSX
5) packpwieamo cmvicallepuogmyeckoro 3akoHa  /I. n. MenaeneeBa: 1IEMOHCTPUPOBATH

TOHMMAaHHUENIEPUOINYECKON3aBUCUMOCTUCBOMCTBXUMUYECKUXJIEMEHTOBOTUXT0JI0KeHUAB] Ileproanueckoit
CHUCTEME; 3aKOHOB COXpPAaHEHHMS MacChl BEIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYJISIPHOTO
YUYCHHMSI,3aKOHAABOTaJIpO;ONMUChIBATbUXapaKTepu30BaThTabIMuHy0GopMyl ICX D :pa3nuyaTenoHATHS
«rnaBHast noarpynna (A-rpymma)» U «noOouHas mnoxarpynmna (b-rpymnma)», wmanble u  Oonbline
NEPUOJIbI;COOTHOCUTh 0003HAaYEeHHUsI, KOTOpble UMetoTcs B Tabnuue«llepuoanyeckas cucreMa XUMHUYECKUX
anemeHToB/l. M. MenaeneeBa» C 4YHCIOBBIMH XapaKTEpUCTUKAMH CTPOCHHMS aTOMOB XHWMHYECKHMX
JJIEMEHTOB (COCTaB W3apsiA  Aapa, oOO0IIee  YMCIO  DJIEKTPOHOB W paclpeiesieHhe UuxX 10
AJIEKTPOHHBIM CJIOSIM);

6) KraccuguyupoeamvXUMIIECKIEIIEMEHTHI; HEOPTaHNYeCKUEBEIIECTBA; X UMUYECKUEPEaKITHU(TIOUUCITY

U  COCTaBy YUYaCTBYIOUIMX B PEAKIMU BEIIECTB, M0 TEIJIOBOMY 3P HEKTY);

7)  xapaxkmepuzosamv(Onucvléams)00NMEXUMIYECKHECBONCTBABEIICCTBPA3TNYHBIXKITACCOB,TOATBEPIK
JasioNyCcaHuenPUMEPaMUMOJIEKYIIPHBIXyPaBHEHUIICOOTBETCTBYIOIUX X UMUYECKIXPEAKIINH;

8) npoecno3uposamvCBOMCTBABEIIECTBB3aBUCUMOCTHOTHXKAUYECTBEHHOTOCOCTaBA;BO3MOHOCTUIIPOTEKAHH
S XUMHYECKHUX  MpEeBpaIleHHUH B pa3IMYHbIX YCIIOBUSX;
9)  6bIUUCHAMBOTHOCUTEIILHYIOMOJICK Y ISIPHYFOMMOJISIPHYIOMACCHIBEIIECTB; MACCOBYIOIOTFOX MU YECKOT

12



OBHGMCHTaHOq)OpMYHeCOGI[I/IHeHI/I}I;MaCCOByIOI[OJIIOBeH_ICCTBaBpaCTBopC;HpOBOIII/ITB
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pacyeThl o YpPaBHEHUIO XAMHYECKON peaKuny;

10) mpumensims OCHOBHBIC ONEPALUH MBICIUTEIBHON JESITENBHOCTH — aHalW3 H  CHHTE3,
CpaBHEHHE,0000111eHIE,CHCTEMaTH3aIM 0, KJIACCU(UKALINIO, BBISIBICHUETIPUYMHHO -CJIEICTBEHHBIXCBSA3EH—
JUIIU3y4EHUSICBOMCTBBEIIECTBUX MM YECKUX PEAKIIHI;€CTeCTBEHHO-HAYYHBIEMETOIBIMTO3HAH U I—
HaOII0JIcHUEe, W3MEPCHHUE, MOJCIUPOBAHUE,  OKCINEPUMEHT  (peajbHbIi W MBICJCHHBIN);

11) crnedosamspaBUIAMITONB30BAHMSIXMMAYCCKOUIIOCYIONIIIA00PATOPHBIMOOOPY IOBAHUEM,aTAKKEIPa
BUJIAMOOPAIIEHUSCBEIIECTBAMUBCOOTBETCTBUICHHCTPYKIIUSIMATIOBBITIOTHEHHIOIA00PATOPHBIX XUMHYECKHUX
OTIBITOB 1o MOJIYYEHUIO u coOupaHuio ra3zo00pa3HbIX BEIIECTB (Bomopona
MKHCIIOPO/1a),IPUTOTOBJICHUIOPACTBOPOBCONPEACTICHHONMACCOBOI10IEH PaCTBOPECHHOT OBEILIECTBA; TNTAHUPO
BaTh M NPOBOJAUTH XMMHUYECKHE SKCIIEPUMEHTBHIIIO PACIIO3HABAHUIO PACTBOPOB MIEIOYEH M KHUCIOT
CTIIOMOIIBIOMHINKATOPOB(JIAKMYC,(peHOoII(h TalIeNH,METUIIOPAHIK )

9 KJIACC

1) packpwisams cmbici OCHOBHBIX XUMHUYECKHX MMOHATHI: XMMUYECKUH 3JIEMEHT, aTOM, MOJICKYJIa,
MOH,KaTHOH, aHUOH, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BAIGHTHOCTD, AJIEKTPOOTPULIATEILHOCTD,
CTETIeHbOKHUCIICHUS, X UMUYECKasIPEaKIIHsI, X UMUYECKasICBA3b, TEIIIOBONI P EKTpeaKIuu, MOJIb,MOJISPHBII00BE
M,PacTBOP;3JIEKTPOIUTHI, HEITEKTPOIUTHI,IICKTPOTUTHYECKAS IUCCOLIUAIINS, PEAKIIMMMOHHOT000MEeHa, KaTa
M3aTop, XUMHUYECKOE PaBHOBECHE,00paTUMble HHEOOpaTUMbIE PEaKIIUU,0KUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKIyu, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCIICHNE i BOCCTAHOBIICHHE, AJITIOTPONHS,aM(OTEPHOCTD,
XUMHYECKas CBSI3b (xoBasileHTHas, MOHHas, MeTaJlT4ecKast), KpUCTAJUTMYECKast
pemeTKa, KOPPO3UIMETAIIIOB, CIUIABHI;CKOPOCTHXUMUYECKOMPEaKITH, TPEIEITbHOIOTYCTUMASKOHIIEH TPALsi(
IT1K) BEIIECTBA;

2) unniocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHU (CM. 1. 1) U IPUMEHATH TH
MOHATUSITIPU OMHMCAaHUU BEIIIECTB u ux MPEBpaICHHUIA;

3)  ucnonvb306ambXMMUYECKYIOCHMBOIMKY/IISICOCTABICHUA(DOPMYIBEIICCTBHYPAaBHCHUITX IMUYECKIX

peaKIunii;

4) onpedensimv BaJCHTHOCTb M CTCNEHb OKUCICHHUS XHMHYECKUX O3JCMCHTOB B COCAMHCHUSIX
Pa3IMYHOrOCOCTABA;IPUHA ICKHOCTHBEIECTBKOINIPEIEICHHOMYKIIACCYCOSTMHEHUHTIO(POPMYITaM; BUAXUMH
Yeckoil CBsi3M (KOBaJCHTHAsl, MOHHAs, METAaJUIMYecKas) B HEOPraHWYECKUX COCIUHEHUSX; 3apsij
MOHAMIOXMMHYECKOH(HOpMyJie;XapaKTepCPEIbIBBOTHBIXPACTBOPAXHEOPTaHMUECKIUX COCTUHEHUH, THITKPHCTAI
JTUYECKON PEIICTKH KOHKPETHOT'O BEIIIECTBA;

5) packpvisamv cmwicn Ilepuommyeckoro 3akona JI. M. MeHneneeBa W JAEMOHCTPHPOBATH €0
MMOHMMAaHUE:ONTUCHIBATHU XapaKTepu30BaTh Tabnuynyrohopmy
[TeproanaeckoiCUCTEMBIXMIMIYECKUX)JIEMEHTOB: Pa3InyaTh MOHATHS «TJIaBHAs MOArpymma (A-rpymima)» u
«1oboyHast noArpymnmna (b-rpymnma)», MaJble
MOOJTBIINETIEPHOIBI;COOTHOCUTEO003HAYCHHS, KOTOPBICMMEIOTCBIIEPHOTUIECKONTA0INIIE, CUICIIOBBIMH
XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOIIeedrcio

3JIEKTPOHOB U pachpenesieHue ux o 3IEKTPOHHBIM CJIOSIM); OOBSACHSTH oOmue
3aKOHOMEPHOCTUBU3MEHEHNH CBOMCTB AJIEMEHTOB U MX COEIMHEHMI B Mpeenax MajiblX MEpUOA0B U
TJIaBHBIX MMOATPYIIIT Cy‘IéTOM CTPOCHUA ux aTOMOB,

6) xnaccuguyuposamv XUMHUECKUE DIIEMEHTHI; HEOPTaHWYECKHUE BEIICCTBA, XHMHUYECKHE PEaKIUH
(moymcny W COCTaBy YYaCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo H3MEHEHUIO
CTENICHEHOKUCIICHUS XUMHUYECKHX 3JIEMEHTOB);

7)  xapaxmepuzosamu(OMHCHIBATH)OOIIHEHCTICITUPUISCKUEX IMUIECKHECBONCTBAPOCTHIXUCITIOKHBIXBE
[IECTB,NOATBEPKAATONMCAHUETPUMEPAMUMOJIEK YIS PHBIXMMOHHBIXYPABHEHUCOOTBETCTBYIOIINX

XUMHUYECKUX peaKuuii;

8) cocmasnsimvs ypaBHEHHUS DIIEKTPOIMTUYECKON JUCCOIMAIIMM KHCIIOT, IIETO4Yeld W COJICH; TOJHbIC
HCOKpaIICHHbICYPaBHEHUSPEAKITUHHOHHOTO0OMEHA; ypaBHEHUSAPEAKITUH,TI0ITBEPIK A0 X C YIIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKAY BEIIECTBAMU PA3JIMYHBIX KIIACCOB;

9)  packpwvieamvbcyuHOCMbOKUCITUTEILHO-

BOCCTaHOBHUTEIBHBIXPEAKIIMHIIOCPEACTBOMCOCTABICHUAIIEKTPOHHOTO OanaHnca ITUX
peakuuii;

10) npoecnosuposamv ~ CBOWCTBa BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHUS; BO3MOXKHOCTH

MIPOTEKAHUAXUMUYECKUX IPEBpAICHUI B pa3INYHBIX YCIIOBUSIX;

11)  ebIuUCIAMBLOTHOCUTEIBHYIOMOJICKYIISIPHYIOUMOJISIPHYOMACCHIBEIIECTB;MAaCCOBYHOIOTFOX UMUIECKOTO
3JIeMeHTa 1o (opMysie COeIMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTHPACUETHI 10

14



YPaBHEHHUIO

XUMHUYECKOU

peaxiuu;
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12) crnedosampnpaBUIaAMITOIb30BAHUSIXUMHYECKOUTIOCY0MHIA00paTOPHBIMOOOPYIOBAaHHEM, aTaAKKETIPaB
MIIaMOOPAICHHUSICBEIIECTBAMUBCOOTBETCTBUNCHHCTPYKIIUSMUTIOBBITIOTHEHUIOJIA00PATOPHBIX XUMHUYECKUX
OMBITOB TIO TOJYYEHHUI0O W  COOMpaHWIO Ta3000pa3HBIX  BEMIECTB (aMMHMaKa  HMYTJIEKHCIIOTO
raza);13)nposooumspeakiyu, IoATBEPK AN EKaYeCTBEHHBIHCOCTABPA3TMYHBIX BEIIECTB: PACTIO3HABATHOTI
BITHBIMITYTEMXJIOPHUI-,0pOMUI-, HOAN -, KapOoHaT-,pocdar-,cunukar-,cynbdar-,ruIpOKCH/I-

MOHBI, KATHOHBIAMMOHHUSIMUOHBIN3YYCHHBIXMETAJIOB, IPUCYTCTBYIONTUEBBOTHBIX

pacTBopax HEOPraHUYECKUX BELIECTB;

14) npumensmb OCHOBHBIC OIEPAIlMH MBICIUTCIBHON JESATENPHOCTH — aHAIW3 W  CHHTE3,
cpaBHEHHE,000011IeHNE, CUCTEMATU3ALUIO, BBISBICHHE MPHYUHHO-CIICACTBEHHBIX CBS3EH — I U3y4CHHS
CBOMCTBBEILECTB U XUMHYECKUX DPEaKLMH; €CTECTBEHHO-Hay4YHbIE METOJbl MO3HAHMs — HAOJIOJCHUE,
U3MEPEHUE,MOJICITUPOBAHNUE, IKCIIEPUMEHT (peanbHbIN u MBICJICHHBIN).
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TEMATHYECKOEIIJIAHUPOBAHHUE

SKUIACC
Ne [HaumeHoBaHHepa3/1e10BUT KoanuyecrBouacos DaexTporHbie(l | Buael nesarensHocTu
/11 |[eMIIPOrpaMMBblI BCEro [KOHTPOJILH PAKTHYECK HdposbIe)odpaso | YIUTEIA C yICTOM
bIepaGoTHl  MepaborTpr  (BATEABHBIE BOCIHTATCTEHOU
pecypcsl ImporpaMmabI
Paznenl.IleppoHayajibHbIeXUMHUYeCKUENTOHATHSA(204)
1.1.Xumusa— 9) 0 0 POIII YcraHoBneHue
BasKHAS100/1aCTHECTECTBO3HAH (https://resh.edu.ru/| moBepurenbHBIX
us ) OTHOILEHUI MEXK LY
MIMPAKTHYECKOHIeSI TeTbHOCTH InternetUrok(http | negarornueckum
Je10BeKa s://internetur pabOTHHKOM U €ro
1.2.BemecTBanxumMmyeckuep 15 11 5 POII 0o0ydJaronmMucs,
eaK U (https://resh.edu.ru/| ciocoOGcTBYIOMIIX
) IO3UTHBHOMY
InternetUrok(http
s://internetur
Paznen2.BaskHemmenpeacraBuTeinHeoprannyeckuxsemectn(304)
2.1.Bo3nyx.Kucnopon.llonsitneodo |5 0 1 POIII Peanu3oBriBaTEBO
KCHIAX (https://resh.edu.ru/| ciurarensubIEBO3
) MOKHOCTH
InternetUrok(http | BpasnuunbIxBra
s://internetur XJICSITEIIBHOCTHOO
2.2.Bonopon.IlonsiTueokuciaoraxu 5 1 1 POII yUaIOLIUXCS
COJISIX (https://resh.edu.ru/| cocinosecHoi
) (3HaKOBOIA)
InternetUrok(http | ocuosoii;camocTosTe
s:/linternetur JbHaspaboTacydeOH
2.3.KonnyecTBeHHbleOTHOIIEHUAB 4 0 1 POII HUKOM,paboTa ¢
XHUMHUHU (https://resh.edu.ru/| Hayuno-momysmspHoi
) JIMTEPATYPOIi, 0TOOP
InternetUrok(http | ucpaBuenne
s:/linternetur MaTrepuaiarno
2.4.Bona.PacteopsLIlonsitneodoc 5 0 1 POIII HECKOJIbKUMUCTOUYHUK
HOBAHHUSIX (https://resh.edu.ru/| am.
) OrmuparbcsiHa
InternetUrok(http | >xu3nenHsbIit
s:/linternetur OTBITOOYYAOIITHX
2.5..0cHOBHBIE 11 11 4 POIII Cs1,lIPUBOS
KJ12CCHIHEOPTaHHYeCKAXCOeH (https://resh.edu.ru/| ACHCTBEHHbIE
HeHMit )
InternetUrok(http
s://internetur
Paznen3.Ilepuoanyeckuii 3axon u Ileproanyeckas cucreMaxuMUYeCKUX
hiemenToB/[.M.MeHneneena.
Crpoenne atoMoB.XuMu4ecKasacBsi3b. OKUCIUTETbHO-
BOCCTAHOBHTeJbHbIepeakuun(154)
3.1.Mepuoauueckuii 3aKoH 7 1 1 POIII [IpuBneyeHnEeBHUMAH
ullepuoanueckas (https://resh.edu.ru/| usioOygarormmxcs
CHCTEMAXHMHUYECKHXIJIEMEHTO ) KIICHHOCTHOMY

B/I.U.MenneneeBa.Ctpoennea
TOMA

InternetUrok(http
s://internetur

aCIeKTyH3y4aeMbIX Ha
ypOKaxsBJICHUH,0pran

17



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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3.2.Xumnueckas 3 2 POIL
cBA3b. OKHCIUTEILHO- (https://resh.edu.ru/
BOCCTAHOBHUTEIbHbIEPeAKIUH )
InternetUrok(http
s://internetur
PesepBHOEBpEMs 3
OBIIEEKOJIMYECTBOYACOBII (68 16
OITPOI'PAMME

U3ALUSAX
paboTbicrionydaeMoit
Ha YpOKe
COLMAJIBHO3HAYMMOU
uHpopmanuen —
WHUIIUHPOBAHUEEE
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https://resh.edu.ru/

9 KJIACC

Ne HanmenoBanune KoninyecrBoyacos JuiekTpoHHbIe(udpo Jdesite1bHOCTD
n/m |pa3aesioB U BCEr |KOHTPOIbH  |IPAKTHYECK BbIe) YUUTEJACY4eTOMPadou
TEeMIIPOrpaMM 0 |blepaGoThl |HepaGoThI o0pa3oBaTe/jbHblepecy | e
bl pChl NMPOrpaMMblI
BOCIIHTAHHS
Pa3znenl.BemecTBouxuMudecKuepeakiuu
1.1.lloBTOpEeHUEH 5 0 1 POIL Y cTaHOBIIEHUET
yriIy0J1eHue3HAHMii (https://resh.edu.ru/) OBEPUTEIHHBIX
OCHOBHBIXPAa3/1eJI0B InternetUrok OTHOIIICHUHN
KypcaSR.JIacca(l 7‘[) (httpS//l nterneturok.ru MEXK1yIleIarorunie
/) CKUMPaOOTHUKOM
SAKnacc U
(https://www.yaklass.ru €roo0yJaroIuMuc
/) S1,CTIOCOOCTBYIOIIU
1.2.|OcHoBHbIe 4 0 PO XIOSHTHBHOMYBOC
3aKOHOMEPHOCTH (https:/resh.edu,ru/) | PHATHIO00Y Aoy
XUMHYECKUXPeaKIHi InternetUrok MMHUCA .
(https://interneturok.ru| TPEOOBaHHIE 1
0 MPOCHOIEarornuecK
AKnacc oro
(https:/Awww.yaklass.ry | PAOOTHUKA,IPUB
JICYCHHIO
) UXBHUMaHHSIK
o0CyX1aeMOHaypOKe
nH(OpMaIIN,aKTHBH3a
WY UXII03HABATEIbHOU
JEATEIHLHOCTH.
1.3.Daexrpoautuyeckasau (8 1 2 POIII PeanuszoBriBaTeBO
ccommanus. (https://resh.edu.ru/)l | cniutarensHBIEBO3
XuMHYECKHEPeaKI M nternetUrok(https://int| mosxxHocTH
BPacTBOPAx erneturok.ru BPa3INYHBIXBUIA
/)SIKna XJIEATENEHOCTHOO
cc YYAIOIIUXCICO
Pa3nen2.HemeraibiunxcoennueHnusi(244) CIIOBECHOH
(3HaKOBOI1)OCHOBOI;caM
2.1.|06masixapakrepucTuk 4 0 1 POII ocTosITeNbHAsE paboTac
aXHMHYECKHX2/IEMEHTO (https://resh.edu.ru/)l | yebHuKoM, padoTa
BVIIA-rpynnsi. nternetUrok(https://int| CHay4HO-
["anorensr erneturok.ru IOy PHOMIIUTEPATYPO
/) i, oTOOp HCpaBHEHUE
2.2.(06masxapakrepuctuk5 |1 1 POIII MatrepHana
AXHMHYECKHX)JIEMEHTO (https://resh.edu.ru/)| | HTOHCCKOIBPKUMHUCTORHUK
BVIA- nternetUrok(https://int| 3M-
rpynnsl.Cepauneécoenu erneturok.ru OHI/IpaTBC}IE—Ia
N 0 YKU3HCHHBIH
2.3.|00masixapaKkTepucTHK |7 1 2 POIII OHHTOGWafO muxed,
AXHMHYECKHX)J1eMEeHTO (https://resh.edu.ru/)l | PHBOAACHCTBCHHRIC
BV A-rpynnbl.A30T, nternetUrok(https://int IJIB)HMep BIISKHHT, QUM
pochopunx 7)rneturok.ru BLiCKASLIBATE
CBOMMHTEPECKYBJICUCHU
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SAM,MCUYTaM,’ KU3HCHHBIM
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2.4|06masnxapakrepucruk8 |1 2 POIII IIaHaMm,podeMam
AXHMHYECKHXIJIEMEHTO (https://resh.edu.ru/)l | obyuaromuxcs
BIVA- nternetUrok(https://int| BkonTekcTe
Ipynnsl. YrjepoauKpem erneturok.ru CoZIepKaHUAy4eOHOT oM
HUAHHX /) penMera.
Pa3znen3.MeranabinuxcoeauHeHusi(184)
3.1.|06muecsoiictea 3 0 2 POIII [TpumeHeHnEeHaYypOKE
MeTAJLJIOB (https://resh.edu.ru/)l | uaTEpaKTHBHBIX
nternetUrok(https://int| popmpaboTs
erneturok.ru COOYYarOIIUMHUCS
/) JHMCKYCCHH,
3.2.Baxkneiimuemeramuet - (15 |1 4 POIII KOTOPBICAAIOT
HUXCOCIUHCHUA (https://resh.edu.ru/)l | OOy4JaOIUMCIBO3MO
nternetUrok(https://int| *KHOCTBIIpHOOpECTH
erneturok.ru OIIBITBCAICHUSIKOHCTP
/) YKTUBHOT'O
Pa3zjend. XumMusimokpy:karomascpena(34) Auanora,
IPYIIIOBOWPAOOTHI
4.1.|Bemectna 3 1 0 POIII Wil paboThI Briapax,
MMATEPHAJIBIBKHIHH (https://resh.edu.ru/)| | KOTOPbIC
yesI0BeKa nternetUrok(https://int| Y9aToOydatomuxcsko
erneturok.ru MaH/HOH pabore
MB3aUMO/ICHCTBHIOC
JAPYTHMHA
Pe3epBHOEBpEMS 4
OBLIEEKOJIMYECTBOYAC|66 |6 15
OBIIOITPOI'PAMME
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YYEBHO-
METOANYECKOEOBECIIEYUEHUEOBPA3OBATEJ/IBHOI'OINPOLUECCAOBA3SATEJ/IBHBIEYUEBH
BIEMATEPUAJIBI JJIAYYEHUKAS KJIACC

BeenurecBoiiBapuaHT:

IKJIACC

BBenurecBoiiBapuaHT:

METOAUYECKHUE MATEPHUAJIBI JIJI51

YUUTEJIASKIIACC

IKJIACC
IMUPPOBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETUHUHTEPHETSKJIIACCIKJI
ACC
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MATEPUAJIBHO-

TEXHUYECKOEOBECIIEYHEHUEOBPA3OBATEJIBHOI'OITPOLIHECCAYYEBHOEOBOPYIOBAHHN
E

OBOPYAOBAHUEUIAIIPOBEJAEHUAIIPAKTUYECKUXPABOT
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