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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1Mo XMMUHU Ha ypOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMs COCTABIICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIXx B ®I'OC 00O, a Taxke Ha OCHOBE (eaepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpamMa 1o XumMuM Ja€T MNpeACTaBI€HUE O LesIX, oOmed cTpaTteruu oOyudeHwus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOrO NpEAMETa, YCTaHABIHWBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KaUECTBEHHBIC XapPAKTEPUCTUKU COACPKAHMSL, PEKOMEHIYEMYIO ITOCIEA0BATEIbHOCTD U3yUCHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUaIOIINXCs, ONpeaesiieT BO3SMOXKHOCTH peAMeTa JAJIs pealu3alun
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOro 00m1ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yinbTaTaM OOYy4YeHHs XUMHMU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN JIEATEILHOCTH
00y4aroIerocs o OCBOCHUIO y4eOHOT0 COJIEepKaHUs.

3HaHME XMUMHH CIYXHUT OCHOBOW AJisi (POPMUPOBAHMUSI MHUPOBO33PEHUS OOY4YaIOILIErocs, ero
IpEeCTaBICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIUU BEILECTB B MPUPOAE, O MYTSIX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€30acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET pealu3alliii BO3MOXKHOCTEH Uil caMOpa3BUTUSI B (HOPMHUPOBAHHS KYIBTYPHI
JUYHOCTH, €€ o01el U (PyHKIIMOHATIbHON IT'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHMpOBAHHE MBILIUIEHUS M TBOPYECKHX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
HCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOW JKM3HM, Tak MU B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMMT CO CHEeUM(PUKON HAyYHOT'O MBILUICHHUS, 3aKJIa1bIBA€T OCHOBBI 1I€JIOCTHOTO B3IJIsAJa
Ha €IMHCTBO MPUPOJBl M YEJIOBEKAa, SIBISETCS OTBETCTBEHHBIM HTalloM B (OPMHUPOBAHUU
€CTECTBEHHO--HAYYHO! TPAaMOTHOCTH O0YyYaIOIIUXCS;

CHocoOCTBYeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOLIICHUS K €CTECTBEHHO--HAYUYHBIM 3HAHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTMYECKOe 00pa3oBaHHe 00y4arOIINUXCsl.

JlaHHble HampaBieHHs B OOYYEHHMH XHMHUHU OOECNeUMBAIOTCA CHENM(UKON coaepx aHus
y4eOHOro MpeiMeTa, KOTOPBIH SIBJISIETCS eAarornyecky aJanTHPOBaHHBIM OTpaKeHUEM 0a30BOM
HayK{ XMMHUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPHUEHTHPOBAH HA OCBOCHHE
00y4aromKUMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHNYECKOW XUMHUH.

CrpykTypa cojepxkaHHs NPOrpaMMbl 10 XMMHUU C(HOpPMUpPOBaAHA HAa OCHOBE CHCTEMHOIO
nonxona k e€ mzydeHuro. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XUMHUYeckod peakuuu. OOe 3THU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTUS 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona Jl. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMMHH;



— YUYEHHS O CTPOEHUM aToMa U XUMUYECKOH CBSI3H;

— Mpe/CTaBIEHUH 00 EKTPOIUTHYECKOM TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCA Ha OCHOBE OHMIMPUYECKH IIOJIYYEHHBIX M
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIIEI0BATEIBHO OT OJJHOTO YPOBHS K JJPYTOMY, BBIITOJIHSAS
(GyHKIMU 0OBSICHEHUS M TPOTHO3UPOBAHMSI CBOICTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IPUMEHEHHUS U MOJIy4EHHs U3y4aeMbIX BEILIECTB.

OcBoeHne npPOrpaMMbl MO XHUMHH CHOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABICHUS O
XMMHUYECKON COCTABIIAIOLIEH HAayyHOM KapTUHbBl MHUpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOIUT C IPUBJICUEHUEM 3HAHUH U3 paHee U3yUYE€HHBIX y4eOHBIX IpeaAMeTOB: «OKpyX aromui
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 KiIacey.

[Tpy M3ydyeHUM XMMHUU MPOUCXOIUT (HOPMHUPOBAHME 3HAHUN OCHOB XMMHYECKOH HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITEbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOIo IpeaMeTra COCTOUT B (hOPMUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpalleHus C BeleCTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy u3yyeHHMM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMsI Ba)KHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMHUpOBaHHE WHTEIUIEKTYaJIbHO PA3BUTOW JIMYHOCTH, TOTOBOW K CamMoOOpa3OBaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HamnpaBJIEHHOCTh OOyYEHHUs Ha CHCTEMaTHM4YeCKoe MpPHOOLIEHHE OO0yJarolmmxes K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— o0ecrnieyeHrue YCIIOBUHM, CHOCOOCTBYIOIIMX HPHOOPETEHUIO O00YyYarolMMHUCS OIbITa
pa3sHOOOpa3HOM NEeATETbHOCTH, MO3HAHUS U CAMOIIO3HAHHUSA, KIIIOYEBBIX HAaBBIKOB (KJIHOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (opmupoBaHue oOIel (PYHKIIMOHAIBHOW U €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, B TOM
yHclie YMEHUN OOBSACHATD U OLIEHUBATH SIBJIICHUS OKPY>KAIOLIET0 MUPa, UCTIOIb3YsI 3HaHUS U OIIBIT,
NOJy4EeHHbIE MPU U3YYEHUM XMMUH, NMPUMEHATh MX NPHU PEIIeHUH MpoOJeM B MOBCEJHEBHOMH
YKU3HU U TPYJIOBOM €A TEIBHOCTH;

— (opMupoBaHue y 00yYaroLMXCsSd T'YMAaHUCTUYECKMX OTHOIIEHUM, MOHMMAaHUS LIEHHOCTH
XUMHUYECKMX 3HaHUM Uil BBIPAOOTKM 3KOJOTMYECKH Lelecoo0pa3HOro MOBEAEHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLIeW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha
OCHOBE yCBOEHUS O0IIEUEI0BEYECKUX IEHHOCTEHW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpodus
U HaIlPaBJIEHHOCTH JajIbHEHUIIero 00yueHHs.

OO61iee 4MciIO 4acoB, OTBEAEHHBIX JUISI M3YYEHHs] XUMHUH Ha yYpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipenmer xumun. Posib XMMUM B )KM3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Tea u BemecTna.
®dusnyeckue CBOMCTBA BEIECTB. ArperaTHoe COCTOsIHUE BellecTB. [[oHaTrne o MeTonax no3HaHus
B xuMuH. YucTeie BemecTBa U cMecu. CriocoObl pa3/ieneHus cMecei.

ATOMBI 1 MOJIEKYJIBI. XMMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX JIeMEHTOB. IIpocTeie n
CJIOHBIE BEIlECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas (popmyia. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10i151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KonunyectBo BemecrBa. Mosbs. MomsipHas macca. B3aumocBsa3b KOJIMYECTBA, MAacChl U YUCIIA
CTPYKTYpPHBIX eIMHUI] BeulecTBa. Pacuérel mo GpopMynaMm XUMHUECKUX COCAMHEHUI.

duznyeckue U XUMHUYECKUE SBJICHUSA. XHUMUYEcKas peakuuss U e€ MpU3HAKU. 3aKoH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenuHeHus, pa3noKeHUs, 3aMelIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH NOCYAOH, MpaBWiIaMu paboThl B J1abOopaTOpuu U NpuéMamu
oOpatieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0eHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIb/a,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) U XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBICHUN, HAOII0ICHUE U
ONKCaHKe NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3inokeHue caxapa, B3auMOICHCTBHE
CEepPHOM KHUCJIOTHI C XJOpuUIoM Oapusi, pasznoxkeHue ruapokcuna menu (II) mpu nHarpeBanuu,
B3anMoJieiicTBHE Xkerne3a ¢ pacTBopoM coiu meau (II), n3ydyenue cnoco6oB pasieneHus cMeceit:
C TIIOMOIIBI0 MarHuTa, (UILTPOBAHUE, BbIMAPUBAHUE, JUCTWULILMS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKH MOBAPEHHOM coyM, HaOJIO/EHUE M ONKMCAHUE Pe3yJbTaToB HMPOBEIEHUS
ONBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JaHUE MOJCIEH MOJIEKYJ
(I1apocTepKHEBBIX ).

BaskHeiilue npeacTaBuTeIM HEOPraHUYECKHUX BelECTB

Boznyx — cmech razo. CocraB Bo3gyxa. Kuciopox — 3JIEMEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHUEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTpornHas MOAU(pUKALUs
KHCIIOpOJa.

TeroBoit 3(p(dekT XuMHUUECKONW peakuuu, TEPMOXUMHUYECKHUE YpaBHEHUS, DOK30- U
DHAOTEPMUYECKUE peakUMU. TOmIMBO: yrosb M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT u ipoctoe BeniecTBo. HaxoxieHne Bogopoaa B npupoje, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oay4yeHus. KucioTsl u comiu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HackimeHnsle u
HEHACBIIICHHbIE PAcTBOpBI. PacTBOpMMOCTH BeliecTB B BOoAe. MaccoBass 105 BellecTBa B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabl B NpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
IPUPOJIHBIX BOJ.



Knaccudukanus Heopranmueckux coeauHennid. Okcunpl. Kiaccuukanus OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOMCTBAa OKcr0B. [losyueHne okcuaos.

OcHoBanusi. Kiaccubpukanus oOcHOBaHMN: WIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAaHWU. [lomyueHne
OCHOBaHUH.

Kucnotsl. Knaccudpukanus kucnor. Homenknarypa kucnor. @u3MUecKne M XUMHUYECKUE
cBoicTBa KUCHOT. Pan akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. HomeHnkiatypa cosieil. @u3znueckrue 1 XUMHUYECKUE cBOMCTBA cosie. [lonyduenue comneil.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OIpe/eNICHUE COJepKaHUs KUCIOpoJa B BO3JAyXe, IMOJIydeHHe, cOOMpaHue,
pacno3HaBaHUE M HM3YyYEHUE CBOICTB KUCIOpOJA, HAOMIOJEHUE B3aUMOJACHCTBUS BEILIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMyi OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJy4eHHE, COOMpaHWE, paclo3HAaBaHUE H
U3YyYEeHHUE CBOWMCTB BojaOpoaa (ropeHue), B3auMmojencTBue Bojopoaa c¢ okcugom wmeau (II)
(BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOJEHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHONW pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEIEIEHHOM MacCOBOM JOJIE pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3lOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/IEHUE M3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH, H3ydyeHUe
B3auMojieiicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METAJJIAMH, PEaKITUi
HEWUTpanu3aluu, MOJy4YeHNEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJJHOTO METaJljia APYruM
U3 pPAacTBOpa COJM, DPELIEHUE SKCIEPUMEHTAIbHBIX 3adau 1o TeMe «BaxHeimue Kiaccsl
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3akon u Ilepumoamyeckasi cucrema xumudyeckux viemenros I, WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBble MOMBITKN KJIACCU(DUKALUNA XUMUYECKUX dNIeMEHTOB. [loHATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (IIEJIOYHBIE U IE€J0YHO3EMENbHbIE METAIJIbI, TaJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCHIbI U THUJPOKCHIBI.

Ilepnonnueckuii 3akoH. [lepnonnueckas cucrema Xumudeckux aiuemeHToB /. M. Menneneesa.
Kopotkonepuoanass u anuHHomepuonHas Qopmbl [lepuonnyeckoil CHCTEMBI XUMHYECKHX
anemeHToB 1. 1. Menneneesa. [lepuoas! u rpynnel. @U3N4ecKkuii CMBICI MOPSIKOBOIO HOMEpPA,
HOMEPOB MepUoa U TPYIIbl FIE€MEHTA.

Crtpoenue aromoB. CocraB aToMHbIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0osouek aromMoB TmepBbix 20 xuMuyeckux osnemeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepuCcTHKa XMMHUYECKOTO 3JIEMEHTa MO €ro noyioxkeHuto B Ilepuoanueckoit
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHS paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHA HayKu U npakTuku. [. Y. MenneneeB — yd€HbIN U TpaXkAaHUH.

Xumudeckas cBs3b. KoBaneHTHas (MOIsIpHAS M HETIOJSIPHAS ) CBSA3h. DIIEKTPOOTPUIIATETLHOCTh
XUMUYECKUX AJIeMEeHTOB. IOHHas CBS3b.

Crenenb okucienus. OKUCIUTETbHO--BOCCTAHOBUTENbHbBIE peakluu. [Iporeccsl okucienus u
BOCCTaHOBJIEHUS. OKUCIUTENU U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumMenm:

u3ydeHre o0pas3IoB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aUMOAEHCTBUE MMIPOKCUIA IIUHKA C
pacTBOpamMHM KHUCJIOT M ILIEJNOYEH, IIPOBEJEHUE OIBITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN (TOpEHHE, peaKIUH pa3jioKeHus, COeTUHEHNUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MeXNpeIMETHBIX CBA3CH P U3YYECHUU XUMHHU B 8 KJIACCE OCYLIECTBIIAETCS YePe3
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX IOHATUH, TaK U INOHATUMH, SBJISIOLIMXCS
CUCTEMHBIMU JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKIIA.

OO0ue ecTecTBEHHO--HAyYHbIE TIOHATHUS: HAYYHBIA (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIN3,
CHHTE3, Kiaccu(ukauus, NEepUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®usuka: MaTepus, aroM, VIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHJI, H30TOIBbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JIEKTPUUECKUN 3apsisi, BELIECTBO, TeNO, O0BEM, arperaTHoe
COCTOSIHUE BELIEeCTBA, a3, (hU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaANIbI, TOPHBIE TIOPOABI, MOJIE3HBIE HCKOMAeMEbIe,
TOIUINBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKasi peaKkust

Ilepnonnueckuii 3akoH. [lepnonnueckas cucreMa XuMu4yecKkux 21aeMeHToB [l. 1. Menneneesa.
CrpoeHune aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMUUYECKHX JIEMEHTOB IIEPBBIX TPEX
NEPUOJOB, KalMs, KalbLUsl U HUX COECIUHEHUN B COOTBETCTBUM C IOJIOKEHHUEM 3JIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOGHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHJbI XUMHYECKOM CBSI3U. THIBl KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT THIIA KPUCTAIUIMYECKON PEIIETKN U BUIa XUMUYECKON CBSA3H.

Knaccudukanuss m HOMEHKJIATypa HEOPTraHWYECKMX BEHIECTB. XHMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIMHEHMH, T€HEeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XMMHYECKHX peakIUil MO pa3IMyHbIM NpU3HAKaM (M0 YHUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, [0 TEMIOBOMY 3 (DEKTY, IO U3MEHEHHIO CTENICHEH OKMCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajaus3aropa). OJK30- H
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonsatne o ckopoctd xumuyeckod peakiuu. [loHsTHE 00 OOpaTUMBIX M HEOOpPATHMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCUH. DaKTOpPBI, BIUSAIOLINE HA CKOPOCTh XUMHUYECKON
peaKkury U MOJ0KEHNE XUMHUYECKOTO PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLMU, AJIEKTPOHHBIA  OalaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHHE YpPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust AMEKTPOJUTHUECKON TUCCOLMAIUU. DJNEKTPOJIUTHI M HEIEKTPOJHUTHL. KaTHOHBI,
aHUOHBI. MexaHU3M MCCOLMAIINH BEIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakumu voHHOrO OOMeHa. YCIOBHS NPOTEKaHMS PEAKUUH HMOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakiuil. CBOWCTBa KHCIOT, OCHOBAHMM M COJIE B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadyecTBEeHHbIE peaklIud Ha HOHBI
[TonsiTHE O THIPONIH3E CONEN.

Xumuueckuii IKCnepumenm:



03HAKOMJIEHHE C MOJIEIISIMU KPUCTAIIIMYECKUX PEILIETOK HEOPIaHUYECKUX BEIIECTB — METAJNIOB
u HeMeTawioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHJAa HATPHs), HCCICIOBAaHUC
3aBHCUMOCTH CKOPOCTH XHMMHYECKOM peakIu OT BO3ACUCTBHUS pa3IU4HBIX (HAaKTOPOB,
HCCJIEIOBAHKUE DJIEKTPOIPOBOAHOCTU PACTBOPOB BEILECTB, Mpolecca AUCCOLUAIMN KHUCIOT,
miesouel U cosied (BO3MOXHO MCIIOJb30BaHUE BUAEO MAaTEpHUATIOB), IMPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKK MPOTEKAaHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakluil (TOpeHHe, peakluu pa3ioXKeHHs, COSAUHEHUS), paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KAYeCTBEHHBIX pEAaKIUi Ha HWOHBI, pEIICHUE
9KCIIEPUMEHTANBHBIX 3a7a4.

HemeTaJuibl U UX COeTUHEHUS

OO6mas xapakTepucTruka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIEHU
okucieHusd. CTpoeHue u (pU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — raJlOr€HOB. XUMHUYECKUE
CBOIiCTBa Ha mpuMepe XJopa (B3aUMOJACWCTBHE C MeTalllaMd, HEMETallJIaMH, MIEI0YaMH).
XmopoBogopoa. ComnsiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, MMOJIyyeHue, npuMeHenue. Jleiictrue
XJIOpa U XJIOPOBOJOPOJAa Ha OpraHU3M 4YeloBeKa. BakHeillue XJIOpUABI U UX HaXOXKICHHE B
IpUpOJIE.

OO6mass xapaktepuctuka dJeMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3NYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHUCTIOpOJia M Cepbl. AJUIOTPOIHBIE MOIU(DUKAIIMYA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oO1Ime Kak MmpeIcTaBUTeIsI KJiacca KUCIIOT B ClieUu(UISCKUe ). XUMUIECKUE PEaKIUH, JISKAIIUE
B OCHOBE IIPOMBILIUIEHHOTO CIIOC00a MOTy4eHus CEpHOM KUCIOTHI. [IprMeHenne cepHoi KUCIIOTHI.
Conu cepHOIl KHCIOTHI, KaueCTBEHHas peakuus Ha cyiabdar-uoH. HaxoxneHnue cepbl u eé
COEMHEHUH B mpupoje. XUMUYECKOe 3arpsi3HEHHE OKpYXKarolleil cpeabl COeMHEHUSIMHU CEephl
(KUCIIOTHBIE HOXK/IH, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPET0TBPALLECHUS.

OOmast xapakTepucThka 31eMeHTOoB VA-rpynmnsl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUA. A30T, pPaclIpoCTpaHEHHE B TNpupoae, (usnyeckue Hu
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYecKHue
CBOWCTBA, MOJIy4eHue 1 npuMeneHue. Conu aMMOHUS, MX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peaklus Ha MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOoJydeHHe,
¢uznueckue M XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COeTUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3]yXa, MOuYBbI M BOAOEMOB). docdop, amnoTporHble MOIUPUKALIH
docdopa, puznueckne u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHI.

OO6mass xapaktepuctuka 3neMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoze, pusnyueckue U XuMHU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yraepona, ux (GU3NYecKne W XMMHYECKHE CBOWCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
NOJy4eHHEe U MpPUMEHEHHEe. DKOJIOTHYeCKHUe MpoOeMbl, CBsI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIO0TE3a T100aJIbHOTO TMOTEIUIEHHUs KJIMMaTa, MapHUKOBBINA 3QQeKT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOMCTBa, MOJy4yeHHEe W IpuMeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-HOHBL. Vcnonap3oBanne kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.



[lepBoHayanpHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUSX YIJepoja
(MeraH, 9TaH, STUJICH, alleTUJIeH, TaHOJ, TIULEPUH, YKCycHas KucinoTa). [IpupoaHpie HCTOUHUKH
YIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TepepaboTku (OEH3MH), UX POJIb
B OBITY U NPOMBIIUIEHHOCTH. [loHsTHE O OMOJIOrMYECKH Ba)KHBIX BEILIECTBAX: JKUpPax, Oelkax,
YIIEBOJAaX — W UX POJIM B KM3HHM YEIOBEKAa. MarepuaibHOE €JUHCTBO OpPraHUYECKHX H
HEOPraHWYECKUX COETUHECHHUI.

KpemHuii, ero ¢pusnueckue 1 XuMHUYECKUE CBOMCTBA, MOTyuyeHHe U puMeHeHne. CoeIMHEeHus
KpemHus B npupoae. O0uine npencrasienust 00 okcuae kpemuus (IV) u kpemHuEBo kuciore.
Cunukartel, WX WCIHOJIB30BaHUE B OBITY, B MPOMBINUICHHOCTH. BakHEHINe CTpOUTEIhHBIC
MaTepuaibl: KepaMHKa, CTEKJIO, ILIeMEHT, OeToH, xene300eToH. I[IpobGnembl OGe3omacHOro
UCIIOJIb30BAaHUsl CTPOUTEIIBHBIX MATEPUAIIOB B IIOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOICTB COJIIHOM KHCIIOTHI, MPOBEIECHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTMbBITHI,
oTpakarommue (U3NIeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHUH (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C OOpa3lamMH XJIOpUIOB (TaJIOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIEHHOI CepHOM
KHUCIIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
nojydeHue, coOupaHue, pacro3HaBaHWE ¢ U3YyYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U GocaT-uoH U U3YUeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3alMOJICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C Me/IbI0 (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHAIOB), H3Y4YCHHE MOJeNeld KpUCTAIUIMUYEeCKUX pemeéTok anMasa, rpadura,
¢byniepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MojlyueHue, coOupanue, paclio3HaBaHUe U U3y4eHUe CBOMCTB
YIJIEKUCIIOro Tra3a, MpOBEJACHHME KaueCTBEHHBIX peakiuui Ha KapOOHAT M CHUJIMKAT-UOHBI U
W3y4EHUE TMPU3HAKOB WX MPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIHMEH CHIMKAaTHON
IIPOMBILIEHHOCTH, PEIIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BakHelme HeMeTallIbl U UX
COCIMHEHUA Y.

MeTajliibl M X COCAUHEHUS

OO01mmas XxapakTepuCTHKa XUMUYECKUX PJIEMEHTOB — METAJJIOB HA OCHOBAaHHUH UX TOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux dsneMeHToB JI. M. MeHpeneeBa W CTPOEHUS ATOMOB.
Crpoenue MeramioB. Meramnueckas CBs3b M METAJUIMYECKAs] KPUCTAIUIMYECKAs pEHIETKA.
DNEeKTPOXUMUYECKUNA PSSl HampspkeHUM MertaiioB. dusnueckne W XUMHUYECKHE CBOMCTBA
MetauioB. O0Iue crnocoObl NoMydYeHus: MeTaioB. [ToHATHE O KOPPO3UU METaIOB, OCHOBHbBIE
crocoObl 3alUThl UX OT Koppo3uu. CmuiaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTauibl: ookeHue B [lepruoanyueckoit cucreme XuMu4eckux 3yemeHToB /1. U.
MeneneeBa, CTpOEHHE HX aTOMOB, HaxoxkaeHue B npupone. dusudyeckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanwus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCTMHEHUM.

[IlenoyHO3eMeNbHBIE METAJUIBI MArHUW M KaJbIUWA: TOJIOKEeHUE B [lepuoguueckoil cucreme
xuMuueckux diaeMeHToB JI. M. MenneneeBa, cTpoeHHEe MX aTOMOB, HAXO0XICHHUE B IPUPOJE.
du3nyeckrie U XUMHYECKHE CBOMCTBA MarHUsS M KalbIus. BakHeHIHne coemWHEHUS KalabIHs
(oxcua, THAPOKCHUL, CONH). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHSL.



AmoMuHuii: nonoxenue B Ilepumonnueckoil cucreme Xumuueckux osnemeHtoB [[. W.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMUHUS. AMQOTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCH 1A ITFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoii cucreme xumuueckux 3nemeHToB J[. . Menneneesa,
CTPOCHHME aToMa, HaxoxiaeHue B mpupoge. Dusmyeckue M XUMHUYECKHUE CBOMCTBA Kejesa.
Oxkcuapl, Tuapokcu bl u conn xenesa (II) u xenesa (I11), ux cocraB, CBOMCTBA U TOJIyYCHHE.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHHE C 00pa3llaMy METaJUIOB U CIUIaBOB, UX (PU3NYECKUMHU CBONCTBAMU, U3yUCHHE
Pe3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPUATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSl OKCHJA KajJbllMsl M HATpUs C BOJOW (BO3MOXKHO MCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHWE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs Kejle3a B
KUCcIoposie  (BO3MOXKHO — KCIIOJNb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHusl, KajbIus, aJlOMUHUS, ITUHKA, kene3a (1) u xenesza
(IIT), menu (II), HaOMrOIEHME W OMKCAHHUE IPOILIECCOB OKPAITMBAHUS TUIAMCHH MOHAMH HaTpPHS,
KaJusl U KaIbIUs (BO3MOXHO HCIIOJIb30BAHKUE BUACOMATEPUAIIOB), UCCIICIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 33]1a4 110
Teme «BakHeuIme MeTalliibl U UX COCIMHEHUSI.

XuMHSA U OKpYsKaKOLIas cpeaa

BemectBa m maTtepualibl B MOBCEIHEBHOW JXU3HHM uejoBeKa. be3omacHoe HCMOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY’Karolleil cpeabl (MpeienbHas JOMyCTUMas KOHIICHTpaus
BeulecTs, gainee — [1/IK). Ponp XxuMuu B perieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasloB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MOJTUMEPHBIE MATEPUAIBI).

Mesicnpeomemmuuie cea3u

Peanuzarnus MexXnpeIMeTHBIX CBSA3EH MPU U3yUYEHUH XUMHUH B 9 KJ1acce OCYIIECTBIIIETCS Yepe3
UCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK U TMOHSATUH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mure ecTecCTBEHHO-HAYYHbIE TOHATHSA: HAyYHBIA (PAaKT, TMIIOTE3a, 3aKOH, TEOPHs], aHAIU3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MepeHHe, MOJIETh, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOTOTHS, MaTepHAIIbI.

®dusnka: MaTepusi, aroM, DOJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKJIUJI, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsij, MPOBOAHHMKH, MOJYIPOBOJHUKH,
TUJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITNYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUe BEIUYNHBI, €TUHHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COTHILE.

buonorusi: ¢orocunres, apixanue, Ouocdepa, 3KocHCTEMa, MHUHEpAIbHBIE YIOOpEeHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIBI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMAeMBbIE,
TOTUTHBO, BOJTHBIE PECYPCHI.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE PE3yNbTaThl OCBOEHHSI TMPOTPaMMbl OCHOBHOTO 0OLIET0 0Opa3oBaHHS
JIOCTUTAIOTCS B X0J1e 00Y4YEeHHsI XUMUU B €IMHCTBE Y4eOHOI U BOCHIUTATEIbHOM J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN 00 yYarOLUXCSl.

JIM4HOCTHBIE Ppe3yNbTAaThl OTPaXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

[EHHOCTHOTO OTHONIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHUYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00 yCTpOWCTBE
Mupa 1 o0IIeCcTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

NPEJCTaBICHUS. O COLMAJIbHBIX HOPMax M TMpaBWIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0OLIECTBEHHO I10JIE3HOM,
yueOHO-UCCIIeI0BATENIbCKON, TBOPUYECKON W JpPYruX BUIAX MACSITENbHOCTH, TOTOBHOCTH K
pa3HoO0pa3HOW COBMECTHOW JIEATEIBHOCTH MPU BHIMOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHUS K
B3alMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IIPOLIECCE 3TON Y4eOHOH AEATEIbHOCTH, FOTOBHOCTHU
OLIEHUBATh CBOE OBEJICHUE U MTOCTYIKHU CBOMX TOBApHUILEH C MO3UIIMU HPAaBCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHYECKUE MPEACTABIECHUS O BEILIECTBE M XUMUYECKON PEaKI[Mi, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH M COCTaBJISIOIINE OCHOBY JJISi IOHUMaHHs CYIIHOCTH
HAYYHOH KapTHHBI MUpA, TPEACTABICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHPOJIBL,
B3aMMOCBS35IX UEJNOBEKAa C MPHUPOJHOM Cpeloil, O poaud XUMHUHM B TIO3HAHUU ITHX
3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HAMpaBICHHBIE HA TMOJyYEHHWE HOBBIX 3HAHUH MO XHMHUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBIECHUMN, IO3HABATEJIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPaTypOd, JOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOYYEHUWI0 M TO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTh W CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH ¥ YPOBHS 00yYEHUS B AIbHEHIIIEM;

4) popMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
30pOBBI  00pa3 KM3HM, OCO3HAHME TIOCIEJACTBUA W HENPHUITHE BPEIHBIX MPUBHIYEK
(ymoTpeOneHuss aakorofisi, HAapKOTHUKOB, KypEHHs), HEOOXOIUMOCTH COOIIOJECHUS TPaBUI
0€30IaCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHMS:
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UHTEpEeC K MPAKTUUYECKOMY M3YYCHHUIO Mpodeccuil U Tpyaa pa3IMyHOTO POJa, YBaXKEHHE K
TPYZAY Y pe3yibTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX
3HAaHMW 10 XHMMHH, OCO3HAHHBIA BBIOOp MHIUBUIYAIbHOW TPAEGKTOPUU IMPOAOIKEHUS
o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHEemHOW MpOo(ecCHOHATBHONW IEeSTEIbHOCTH W Pa3BUTHA
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IPO(ECCUOHAILHON CPeae;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKU 11€J1ecO00pa3HOe OTHOIIEHHE K NPUPOAE Kak MCTOYHUKY >KU3HU Ha 3emile,
OCHOBe €€ CyIIECTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3/J0pOBOr0 M 0€30I1acHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HaHUE LIEHHOCTU COOJIIOICHUS IpaBHJI O€30I1aCHOTr0 MOBEAEHHSI IPH paboTe ¢ BEIeCTBAMH,
a TAKKE B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFOACH;

CIIOCOOHOCTH IPUMEHATH 3HAHMUS, [IOJIy4aeMble MPU U3YYEHUU XUMHH, JUIsl pelIeHUsl 3a7ad,
CBA3aHHBIX C OKPYXKAIOLIEH NPUPOJHONW CpENOH, s IOBBILICHHUS YPOBHSA 3KOJIOIMYECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEeM U MyTeH WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMHM, SKOJIOTMYECKOIO MBIIUICHHS, YMEHUS PYKOBOJACTBOBAaTLCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeIMETHBIX pe3y/lbTaTOB BBIICISIOT 3HAUMMbIE JUISI (OPMHUPOBAHUS
MHUPOBO33PEHUS OOLIEHAyUHble MOHATHS (3aKOH, TEOpUs, NPUHIMI, runoresa, (akrt, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPeAMETOB (pOopMUpPOBaATh NMPEICTaBIECHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHHBEpCAJIbHBIC ydeOHBbIC ACWCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHBIE, PEryJIATHBHBIE), KOTOpbIE OOecreduBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHHMSI UCIIOJIb30BaTh IPUEMBI JIOTHYECKOTO MBILUIEHUS TP OCBOEHUM 3HAHUI: paCKphIBaTh
CMBICI XUMHYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHble TPU3HAKH, YCTAHABJIMBATh
B3aUMOCBSI3b C JIPYTMMHU MOHATUSMH), UCIIOJIB30BaTh MOHATHS JUIsl OOBSCHEHHS OTJIENbHBIX
(GakTOB U SIBICHUM, BBIOMPATh OCHOBaHUS U KPUTEPHUH AJIs KilacCu(UKAIMM XUMUUYECKUX BELIECTB
U XMMHMYECKHX PpeaKIi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHbBIC, 110 aHAJIOTUH),
JIENIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHME NPHUMEHATHh B Mpollecce MO3HAHMUS NOHATUSA (TMpPEAMETHBIE U METallpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XMMHUYECKOH peakUuu — Tpu peleHUH YydeOHOo-
MIO3HABATENIBHBIX 3a/a4, C Y4YETOM OSTHUX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebCKkue 1eiCTBHA:

YMEHHE HMCIIO0JIb30BaTh IOCTABIECHHBIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a TAaKKe
B KauecTBE OCHOBBI JJIs1 (POPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

NpUOOpeTEeHNEe OMbITa MO I[UIAHUPOBAHHUIO, OpPraHM3allUd U TPOBEICHUI0 YYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 3a X0JIOM IPOLECCa, CAMOCTOATEIBHO MPOTHO3UPOBATh €ro
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pe3yibTar, (opMyIHpoBaTh O00OOLICHHS W BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIlaHHOM padoTe.

Pabora ¢ unopmanmeii:

YMEHHE BbIOMpATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH MH(GOPMALIMIO PA3IMYHBIX BUAOB U
dopm mpeacTaBieHUs, MOIYYaeMYI0 U3 Pa3HBIX UCTOUYHUKOB (Hay4HO-TOMYJISIpHAs JUTEpaTypa
XUMHYECKOT'0 COJIEpKaHusl, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLICHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE NMPUMEHSATH Pa3IMyHble METObl M 3alpOoChl NMPHU MOUCKE U 0TOOpe MHOpMAIUKU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBITOJIHCHUS Y4€OHBIX M MO3HABATEIHHBIX 33724
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1a4yd HECIOXHBIMU CXEMaMH, JuarpaMMaMmi,
apyrumu popmamu rpaduKu U UX KOMOUHAIIUSAMU;

YMEHME HCIIONIb30BaTh M aHAJU3UPOBATh B IIpoliecce Y4yeOHOW U HCCIIE0BaTEIbCKON
JESTENIbHOCTH HH(POPMAIIMIO O BIMSHUU MPOMBIIIIEHHOCTH, CETLCKOTO X034iCTBa U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIel MPUPOAHON CPEeIbl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

YMEHHSI 3371aBaTh BOMPOCHI (B XO€ Iuanora u (M) TUCKYCCHH) IO CYIIECTBY 00CYKI1aeMOii
TeMBI, ((OPMYIHPOBATH CBOU MPEJIOKEHHSI OTHOCUTEIHHO BBIMIOTHEHUS MIPEII0KEHHOM 3a/1a4;

YMEHHMSI IIPEJICTABIIATh [TOJIyY€HHbIE PE3YyJIbTaThl [I03HABATEIBLHON JAESITEIbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeNlaTh MPE3EHTAIMI0 pPe3yJbTaTOB BBIMOJIHEHHS XHMHYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI MO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHMsI y4eOHOIrO COTPYIHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHON IO3HABAaTEJIbHON U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JACHCTBUIA, ONpe/ielieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHME CaMOCTOSITEJIbHO OINpPEAENATh LETH AESITeNbHOCTH, MJIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTh, BBIOMpPATH
HanOoiee 3G (HeKTUBHBIE CITOCOOBI PEIICHUS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISTh UM KOPPEKTUPOBATH MPEJIOKEHHBIIN aITOPUTM JEHCTBHI IIPU BBITTOJIHEHUH 3a/IaHU I
C y4éTOM IOJIyYE€HHUS HOBBIX 3HAaHUH 00 M3yyaeMbIX OOBEKTaxX — BEIECTBAX U peaKLusX,
OIICHMBATh COOTBETCTBHUE MOIYYSHHOTO Pe3yjbTaTa 3asBJICHHON 11eJH, YMEHHE UCIOIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yNbTaTOB IO OCBOCHHUIO 00S3aTENIbHOTO COJEpKaHus,
YCTaHOBJIEHHOTO JaHHOM (QenepanpHOil pabodeid TporpaMMoi, BBIIEISIOT: OCBOSHHBIC
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBI JAEATEIBHOCTA IO TOJYYSHHIO HOBOTO 3HAHHUS, €r0
WHTEPIPETAINH, TPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYAITHsX.

K koHily oOydeHuss B 8 kjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX TOHSATHH: aTOM, MOJIEKYJa, XUMHUYECKHIA
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOXKHOE BEILIECTBO, CMECh (OJHOpPOJIHAs M HEOIHOPOJAHAsA),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJspHas Macca, KOJWYECTBO BEIIECTBA, MOJb,



13

MOJISIpHAsi Macca, MaccoBasi J0JsI XUMHYECKOTO 3J€MEHTa B COCIMHEHUH, MOJISPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYeCKast
peaknus, KiIacCU(pHUKAIMA PEaKUUi: peakMu COSAMHEHUS, PEaKLUUU pa3IoKEHUs, pPeaKiuu
3aMelIeHUs], peakIui 0OMeHa, SK30- U IHIOTEPMUYECKUE PEaKIUH, TEIUIOBOM 2 deKT peakiu,
PO aToMa, JEKTPOHHBINA CIION aToMa, aTOMHasi OpOUTallb, paiuyc aToMa, XMMHUYEeCKas CBS3b,
NOJIIpHAasi U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHAS CBA3b, WOH, KaTHOH, aHUOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAl|sl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUA WU NPUMEHATH ITH
MOHSTHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

®  HCMOJIB30BAaTh XUMHUECKYIO CUMBOJIHMKY JJISi COCTaBICHHS (DOPMYJI BELIECTB U YPaBHEHUH
XUMHYECKUX PEAKIUM;

® ONpeneNsiTh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHHSIX, CTEICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSIX, IPUHAITIC)KHOCTh BEIIECTB K ONpPeAeIEHHOMY
KJIacCy COeAuHEHUW 1o ¢opMmysiaMm, BHA XUMHUYECKON CBs3M (KOBaJEHTHAs M HOHHAas) B
HEOPraHMYECKUX COCAMHEHUSX;

e packpbeiBath cmbica Ilepuonnueckoro 3axkona /I. M. MeHneneeBa: NE€MOHCTPUPOBATH
MOHMMAaHUE MEePUONIYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT MX MOJIOKECHHUS B
[Tepuoanueckoii cucreMe, 3aKOHOB COXPaHEHUS! MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YYECHHsI, 3aKOHAa ABOTaJipo;

e ONWCBIBATH W XapakTepu3oBaTh Tabmuunyro ¢opmy Ileproamueckoid CcHUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHast
noarpynna (b-rpymnmna)», manbpie U OONbIINE TEPUOMABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
umerotcs B tabimue «lleproanueckast cucteMa XuMudeckux >nemMenToB . M. MenneneeBay ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa,
o011ee YUCII0 3JIEKTPOHOB U PAaCHpPEIEICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

e iIaccu(UUIUPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (1o YUCIly U COCTaBY yYacCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3P HEKTY);

e  XapakTepus3oBaTh (OMHUCHIBATH) OOIIME XHWMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TNMOATBEPXkAasi ONMHMCAHWE MPUMEPAMU MOJIEKYJSPHBIX YpaBHEHUN COOTBETCTBYIOIIHX
XUMHUYECKHUX PEaKIIHii;

® [IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHHUSI XUMUYECKUX MTPEBPALLICHUH B Pa3IMUHbIX YCIOBHSIX;

®  BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEHIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa 10 (popMylie COeAMHEHUS], MaCCOBYIO JI0JIIO BELIECTBA B PacTBOPE,
IIPOBOAMTH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEAKIUH;

® [PHUMEHSTh OCHOBHBIE ONEPALIMM MBICIUTEIBHON JAEITEIbHOCTH — aHalIW3 M CUHTE3,
CpaBHEHHe, 0000ILIeHHe, CHCTeMaTH3alliilo, KJIacCU(UKalMIO, BbISBIEHHE MPUYUHHO-
-CJIE/ICTBEHHBIX CBS3€H — JJIs1 U3yUEHUsl CBOMCTB BEILIECTB M XUMUYECKHX PEAKIIHi, €CTECTBEHHO-
Hay4yHble METO/bl IO3HAHUS — HaAONIOJCHUE, W3MEpEHUE, MOJAEIHPOBAHUE, HKCIHEPUMEHT
(peanbHBIN ¥ MBICTICHHBIN ),

e clemoBaTh IMpaBWJIaM T[OJB30BAaHHMS XUMHUYECKOW TMOCYIO0M U J1abopaTOPHBIM
00opy/i0BaHUEM, a TAK)Ke ITPaBHIaM OOpaIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMU
[0 BBIMOJIHEHUIO JA0OPATOPHBIX XHWMHYECKHUX OIBITOB IO TOJYYEHHIO M COOUpPAHUIO
ra3000pa3HbIX BEMIECTB (BOJAOPOAA U KHCIOPO/a), MPUTOTOBIEHUIO PACTBOPOB C ONPEACIEHHON
MaccoBOM JI0JIEM pacTBOPEHHOIO BEUIECTBA, IUIAHMPOBaTb M IPOBOAMTH XUMHUYECKHE
HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEJIOYEH M KUCIOT C MOMOIBIO MHIUKATOPOB
(;maxmyc, penondranenH, METHIOPAHX U IpYTHE).
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K koHmy oOydenuss B 9 KJacce MpeaMETHbIE pe3yibTaThl HAa 0Aa30BOM YpPOBHE JOJDKHBI
OTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAOLINXCS YMEHHA:

®  pacKpblBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUH: XHMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
JEKTPOOTPULIATENIBHOCTD, CTEIEHb OKUCICHMS, XMMHMYECKas pPEaKUus, XUMUYECKass CBS3b,
TETUIOBON A(PQEKT peaKiyu, MOJb, MOJISIPHBII 00BEM, PacTBOp, IIEKTPOIUTHI, HEITEKTPOIIHTHI,
JIEKTPOJIUTUYECKAs JTUCCOLMALMSA, PEAKLUUHW HOHHONO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMBbIEe U HEOOPATUMBIE PEAKIINHU, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHCIIUTENb, BOCCTAHOBMUTENb, OKHCICHME U BOCCTAHOBJIEHHE, AIJIOTPONUs, aM(pOTEpPHOCTb,
XUMUYECKasi CBs3b (KOBAJEGHTHAs, HMOHHAs, METaJUIMYECKasi), KpHUCTANIMYECKas peléTka,
KOpPpO3Usl METAJJIOB, CIUIABBI, CKOPOCTb XWUMHYECKOW pPEAaKUUH, IPEAEIbHO IOIyCTHUMast
koHueHrpauus [IJIK Bemecrsa;

®  MJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IIOHATUNH W INPUMEHATH ITH
MIOHSITHS IIPU OIIMCAHUM BELLECTB U UX IPEBPAILCHUN;

®  HCMOJIB30BATh XUMHUECKYIO CUMBOJIMKY ISl COCTaBICHHS (DOPMYJT BEIIECTB U yPaBHEHUH
XUMHYECKUX PEAKIIUN;

®  ONpEIENATh BAJICHTHOCTb U CTEIIECHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX
Pa3IMYHOIO COCTaBa, IMPUHAJJIEKHOCTh BELIECTB K OMNPEICIEHHOMY KJAcCy COEIMHEHUH IIO0
bopmynaM, BUJ XMMUYECKON CBA3M (KOBaJEHTHAsl, HOHHAsI, METAJNINUYECKasi) B HEOPIraHUYECKUX
COCIMHEHUSX, 3apsA]l MOHA M0 XUMHYECKOM (opmylie, XapakTep CpelIbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COEAVHEHUN, TUIl KPUCTAJNINYECKON PEIIETKA KOHKPETHOIO BELIECTBA;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona /l. 1. MeHneneeBa u 1eMOHCTPUPOBATH €r0
NOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TadbmuuHyro (opmy Ileproandeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble U OOJIbIIME NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS B TMEPHOAMYECKON TaONUIe, C YHUCIOBBIMH XapaKTEepUCTHKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l s/ipa, 00IIee YHCII0 3JIEKTPOHOB U pacIpeielieHHe UX 1o
AJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB 3JIEMEHTOB U
UX COEJAMHEHMH B Mpejenax MajblX NEPUOJOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHHUS HX
aTOMOB;

e iaccu(pUUUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHYECKHE
peakuuu (1Mo YMCIy M COCTaBy YyYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIOBOMY 3 dexTy, 1o
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

®  XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CTIeUU(PUYECKHNE XUMUYECKUE CBOMCTBA IPOCTHIX
U CJIO’KHBIX BEIIECTB, IOATBEPKIasi ONMCaHUE TPUMEPAaMHU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

®  COCTaBJIITh YPaBHEHUS SJICKTPOJUTHYECKOW JHUCCOLMALMM KHCIIOT, MIEJIOYEH U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS peakuil HOHHOro OOMeHa, YpaBHEHMs pEeaKlUid,
MOATBEP)KJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKOM CBA3M MEXIYy BELIECTBAMM PA3JIMYHBIX
KJIaCCOB;

®  pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUHA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKAaHUS XMMHUYECKUX MPEBPAIlEHUH B pa3InYHbIX YCIOBUSAX;

®  BBIYKCIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYEO MaccChl BEIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT'0 AJIEMEHTa 1o (popMyrie CoeIMHEHUs], MACCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
IIPOBOAMTD PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;
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e coOmomaTh TpaBWiIa TOJNB30BAHUS  XMUMHYECKOM TMOCyloil W 1abopaTOpHBIM
o0opyoBaHNEM, a TaKXKe MPaBHIa OOpAIICHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKITUSIMU
10 BBINOJIHEHUIO J1A0OPATOPHBIX XHWMHUYECKHUX OIBITOB TI0 TIONYYCHHIO W COOHMPAHHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAKa M YTIEKUCIIOTO ra3a);

® TPOBOJUTH PEAKIMH, MOATBEPXKIAIONINE KAYECTBEHHBI COCTaB PA3JIMYHBIX BEIICCTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOAMI-, KapOoHar-, docdar-, cuimkar-,
Cy.]'lb(i)aT-, TUAPOKCUA-UOHEI, KaTHUOHBI AMMOHUA n HOHBbI HN3YUYCHHBIX MCTaJJIOB,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIraHUYECKHUX BEILECTB;

° INPUMCHATH OCHOBHBLIC OIICpallun MBICIIUTEILHOU JACATCIIPHOCTH — aHaJlIu3 U CHHTC3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
U3YUYCHHSI CBOMCTB BEIIECTB U XMMUYECKHUX PEAKIIHiA, €CTECTBCHHO-HAYYHbIC METO bl TO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIH ).
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TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

Ne

HaumeHoBaHue pa3jiesioB u

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

n/m TeM NMPOrpamMMbl Bceero f;;:ﬂ‘:ﬂbﬂme E&i’:}?qea{ne o0pa3oBaTejibHbIE PeCypPChI
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMust — BakHasg 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
MPaKTUYECKOMN JIeSTeIBHOCTH https://m.edso0.ru/7f41837c
yeJI0BEKA
12 BemecTBa 1 xumMmmuueckue 15 1 bu6nunoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. BaxkHelimme npeacTaBuTe Il HEOPTAHUYECKUX BellleCTB
21 Bosnyx. Kucnopon. I[lonstue 6 bubnmnorexka [HOK
00 okcHumax https://m.edso00.ru/7f41837c
29 Bonopon.Ilonsitue o 8 1 bubmmoteka [IOK
KHCJI0TaX U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
OCHOBAHMAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 but6mmoreka [IOK
HEOPTaHWYECKUX COCTUHEHHIA https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pazpnen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XHMI/I‘ICCKaH CBA3b. OKHCJIHTeHbHO-BOCCTaHOBI/ITeJIbele pealcum[

3.1

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 31eMeHTOoB [l. .

7

bu6nuoreka [IOK

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Mengaene-eBa. CtpoeHue

aToMa
3.2 gﬁffﬁﬁfﬁ;?m 8 1 bubmmorexa LIOK
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIILHEBIC peaKI_[I/II/I
bubmuorexa [JOK
Hrroro no pasnery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMms 3 Bubmaorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68 4

[10 ITPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KVIACC
KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu(poBbIe
Nen/n NPOrpaMmblI b Bcero g;g:ﬂ‘:ﬂbﬂme gli)ﬁzzii?qecnme f)ﬁp(ill)fOBaTe.l)IbHLIe
pecypchl
Pa3nes 1. BemecTBo U XMH4YecKHe peakiun
11 [ToBTOpeHue U yriayoieHne 3HaHu| 5 1 bubnuoreka [IOK
OCHOBHBIX pa3JesioB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
peaKiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAS JUCCOLIMALIUS. 8 1 1 bubnnoreka [JOK
XUMHUYECKHE PEaKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX cOeIMHEHH S
21 OO0mas XxapakTepUCTUKa XUMHUUECKUX 4 1 bubnuotexa [JOK
anemenToB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XHMIIECKHX Butmiorexa [IOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHUYECKIX
2.3 Z-)J'IeMCHTO]f VA-?pynnLI. Azot, hochop u 7 1 EES;I;/?;ZI::IZ(L)ESISN 412636
WX COCIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 BHGHI\ICHTO]S IVA?prHHLI. VYraepon u 8 1 2 ﬁggg?/ﬁeezzgquﬂ 413636
KPEeMHHUHN M UX COCTUHECHUS
Hroro o pazueny 25
Paszpnen 3. MeTauuibl U MX COEAMHEHHS
. bubnuoreka [IOK
3.1 Obuge ceoficTsa MeTALIOB 4 https://m.edsg).ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 bubmoreka LJOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 bubmoreka LJOK
https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

INabpuensu O.C., OctpoymoB N.I'., CnaakoB C.A. Xumus 8. ba3zoBblii ypoBeHb. - M.:
[Ipocsemenue

INabpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus 9. ba3zoBblit ypoBeHb. - M.:
[Ipocsemenue

METOAUYECKHUE MATEPUAJIbI IJ1s1 YYUTEJIA

INa6puensu O.C., Octpoymon N.I'., CnaakoB C.A. Xumus 8. ba3zoBslii ypoBeHb. M.
IIpocemenue . 2023r

INa6puensu O.C. IIpoBepounsie U KOHTpoIbHBIE paboThl. M. [IpocBemienue. 2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Mob6unsHOE 31eKTpoHHOE 00pa3oBanue. https://mob-edu.ru/?ysclid=llp81ch2yg879929144

2. bubaunoreka IIOK. https://urok.apkpro.ru/



https://mob-edu.ru/?ysclid=llp81ch2yg879929144
https://urok.apkpro.ru/
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