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IHosicHuTEeIbHAA 3aIIUCKA

AnantupoBaHHas pabouasi mporpamma o xumuu s ooydarommxces ¢ 3[1P coctaBieHa Ha ocHOBe
CIIEYIOIUX TOKYMEHTOB:

[Tucemo munucTepcTBa npocserieHuss PO ot 14 asrycra 2020 roga Ne Bb-1612/07 «O nporpamMmmax
OCHOBHOTO 00IIETO 00pa30BaHUS».

[IpumepHasi ajganTUpoBaHHAasi OCHOBHAs 0Opa3oBaTelibHasg MporpaMma OCHOBHOIO OOIIEro
o0pa3oBaHMs 00YYAIOIIMXCS C 3aACPKKON MCUXUIECKOTO pa3BUTHS (poekT oT 6.07.2021 1. ).

AnanTupoBaHHas OCHOBHas 0Opa3zoBaTelbHAas MPOrpaMMa OCHOBHOTO 00Iero oOpa3oBaHUs
o0yyaromuxcs ¢ 3aepxkoil ncuxuyeckoro pazputusi MKOY «KpacnooktsOpbckas COLLD».

Y4yeoubiii nmpeaMer «XMMHSI» BXOJWT B INPEAMETHYIO 00JacTh «EcTecTBEeHHOHAY4YHBIC
npeaMeTbl». B cucteMe ecTeCTBEHHOHAyYyHOro OOpa3oBaHMA XUMHs KaK Y4eOHBI NHpeAMeT 3aHHMaeT
BaYKHOE MECTO B MTO3HAHUH 3aKOHOB MPUPObI, POPMUPOBAHUN HAYYHOU KapTHHBI MUPA, CO3JAHUU OCHOBBI
XUMUAYECKUX 3HAHUH, HEOOXOIUMBIX JJISi MOBCEJHEBHON XH3HH, HABBIKOB 3/J0POBOTO M 0E30MacHOIO JUIs
YeloBeKa M OKpY>Kalollel ero cpeibl oO0paza *U3HU, a TAaKKe B BOCIUTAHUHU JKOJOTHYECKOW KYJIbTYpPHI.
VYCcneurHocTh M3y4eHUs! XMMHUHM CBS3aHAa C OBJAJCHHEM XHMHUYECKHM SI3BIKOM, COOJIIOJICHHEM IPaBHII
6e301macHoil padoThI MPH BBIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, OCO3HAHMEM MHOTOUMCIICHHBIX CBSI3el
XUMHHU € APYTUMHU IPpEeIMETaMH LIKOJIbHOIO Kypca.

[IporpamMMma BKITIOYaeT B ceOsi OCHOBBI HEOPTaHWYECKOW M OpraHuyeckorl xumuu. ['maBHOU uieeit
IIPOrpaMMBbl SIBJISIETCS cO3/laHue 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUM MO XMMUH, BBIPAKEHHBIX B (hopMme,
COOTBETCTBYIOIIEH BO3pAcTy 00y4aroXcs U UX 0COOBIM 00pa30BaTeNbHBIM MOTPEOHOCTSIM.

B copepxanuM JaHHOrO Kypca IpPEICTaBICHbl OCHOBOIIOJNATalOUIME XUMHUYECKHE TEOPETUUYECKHE
3HAHHUA, BKIIIOYAIOLIUE M3yYEHUE COCTaBa M CTPOCHMS BEIECTB, 3aBUCMMOCTH HUX CBOMCTB OT CTPOCHHA,
IIPOTHO3UPOBAHNE CBOMCTB BELIECTB, HCCIEJOBAHNE 3aKOHOMEPHOCTEH XUMHUYECKUX IIPEBPALLECHUHN U ITyTEN
yIpaBJICHUS MU B LIEJSX MOJIyYEHHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnueckyr0o OCHOBY M3y4Y€HHUS HEOPraHWYECKOM XUMHH COCTaBIISIET AaTOMHO-MOJIEKYIISIPHOE
yuenue, [lepuoanueckuii 3akon .M. MenaeneeBa ¢ KpaTKMMH CBEACHHSIMH O CTPOCHHMM aToMma, BUAAX
XUMHUYECKOH CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAaHUS XUMUUYECKUX PEeaKLIUM.

B wu3yueHum Kypca 3Ha4yMTeNbHAs pOJIb OTBOAUTCS XUMHUYECKOMY HKCIIEPUMEHTY: IPOBEIECHUIO
MPaKTUYECKUX M J1a0OpaTOpHBIX paboOT, ONUCAHWIO pe3yJbTaTOB YYEHHYECKOTO SKCIIEPUMEHTA,
COOJIIOJICHUIO HOPM M ITPpaBUJ 0€30MacHON paboThl B XMMUYECKOH JIaOOpaTOpHUH.

Peanu3zanus maHHO#M mporpaMMsbl B mpolecce o0ydeHus 1mo3BoiauT oOydarommumces ¢ 3IIP ycBouTh
KJIFOUEBBIE XUMUYECKHE KOMIIETEHIIMH U MTOHATH POJIb U 3HAYEHUE XUMHHU CPEIU APYTUX HAYK O IPUPOJE.

W3ydyeHre XUMHUHU CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYarOMIMXCS HAYYHOI'O MHPOBO33PEHHUS,
OCBOEGHHIO OOIIEHAyYHBIX METO/0B (HaOJI0JeHNEe, U3MEpEHHEe, SIKCIIEPUMEHT, MOJEIMPOBAHKE), OCBOCHHUIO
MPAKTUYECKOI0 MPUMEHEHUS! HaY4YHbIX 3HAHWN, OCHOBAHHOTO Ha MEXIPEIMETHBIX CBA3SX C MpEeAMETaMu
«Dusukay, «buonorusy», «['eorpapus», «MaTematnka» U GOpMUPYET KOMIETEHIIUU, HEOOXOTUMbBIE IS
MPOJIOJKEHHST 00pa30BaHUsI B 00JIaCTH €CTECTBEHHBIX HAYK.

N3yueHne XuUMHM CIIOCOOCTBYeT pa3BuTHIO Yy oOyvaromuxcss ¢ 3IIP  mpocTpaHCTBEHHOTO
BOOOpakeHUs, (PYHKIMOHAIBHOM TI'PaMOTHOCTH, YMEHHS BOCIHPHUHHMATh U KPUTUYECKH aHAJIM3HPOBATh
MH(OPMALIUIO, TIPEACTABICHHYIO B Pa3IMUHBIX (opMax. 3HAYMMOCTH MpeaMeTa sl pa3BUTUS KU3HEHHOM
KOMITETEHIIMN O0Oy4aloluXcs 3aKJI04aeTcs B YCBOGHHUH OCHOBBI XMMMUYECKUX 3HAHWM, HEOOXOAMMBIX IS
MOBCEIHEBHOIN JKMU3HU; HAaBBIKOB 3JIOPOBOTO M 0€30MMacHOro JJsl YelloBeKa M OKPYKAIOUIeW €ro cpeiabl
oOpa3a ku3HH; (GOPMUPOBAHUH IKOJIOTUUECKOU KYITbTYPHI.

[Iporpamma oTpaxaeT coaepkaHue oOOyueHHs mpeaMmery «XHMHUS» C  Y4eTOM O0COOBIX
oOpa3oBarenbHbIX TOTpeOHOCTEH oOyuaromuxcsi ¢ 3[1P. OBmameHue y4eOHBIM TPEAMETOM «XHUMUS»
NPEJCTABISET OIpPEAeIEHHYI0 TPYAHOCTh g oOywaromuxcs ¢ 3[IP. Dto cBsf3aHO ¢ 0COOEHHOCTAMHU
MBICITUTEIBHON JAESITETbHOCTH, NEPUOAMYECKHMHU KOJeOaHHWSIMU BHHMMAaHUS, MalbIM OOBEMOM IaMSTH,
HE/I0CTaTOYHOCTHIO OOIIEro 3anaca 3HaHUi, MOHWKEHHBIM [TO3HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM
pPEYEBOro pa3BUTHSI.

Jis mpeoioNieHust TPYAHOCTEH B M3Y4YEHUH Y4eOHOro mpeaMera «XuMHsD» HeoOXOoauMa aJanTaius
o0beMa M XapakTepa ydeOHOro marepuaja K TI03HAaBaTeIbHBIM BO3MOXHOCTSM JaHHOW KaTeropuu
o0ydJaromuxcs, y4eT MX OCOOEHHOCTEH pa3BUTHS: HCIIOJNb30BAaHHE AalTOPUTMOB, BHYTPHUIIPEIMETHBIX U
MEXIMPEIMETHBIX CBSI3€H, IOCTENEHHOE YCIOKHEHNE U3y4aeMOoro MaTepuara.



[lpy m3ydeHUM XUMHUH HEOOXOJMMO OCYLIECTBISATH B3aUMOJCHCTBHE Ha IMOJHMCEHCOPHOH OCHOBE.
Ocoboe BHHMMaHHE CleAyeT YAEIUTh (POPMHUPOBAHUIO BHU3YalIbHOTO KaHala BOCHPUATHA. Bo3MOXHO
BBIJICJICHUE OT/IEBHBIX YPOKOB Ha pEIIEHHUE 3a/1a4 B CBSA3U CO CI0KHOCTBIO aHAJIN3a TEKCTa 00y4YarOIMMUCS
c 3I1P.

Teopernueckuii Marepuanl pPEKOMEHAYETCS H3y4daTb B IIPOLIECCE IIPAKTUYECKOW JEATEIBHOCTH.
Opranuyeckoe €JUHCTBO NMPAKTUYECKONW M MBICIMTENBHON JNESITEIbHOCTH 00yYaroIUXCs Ha YPOKaX XUMHUH
CIOCOOCTBYIOT MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0Oa3MCHBIX XMMHYECKHX 3HaHUN W ymeHuid. Ocoboe
BHUMAaHME NPU U3YYEHUH XMMUHU YAEISIETCS U3YUYEHHIO «CKBO3HBIX» MOHATHH M (DOPMUPOBAHHMIO HaBBIKA
CTPYKTYpUpPOBaHUs MaTepuaa.

OCHOBHO# LeJIBI0 U3y4eHUsl y4yeOHOro npeamera «XuMus» gpisercs GopMUpOBaHHE XUMHUYECKUX
3HaHUH, HEOOXOMUMBIX IJIsI OCO3HAHHS OOYYArOIIMMUCS XMMHUYECKOH KapTuHbI Mupa. OnpeneneHHbIH
00beM XMMHUYECKMX 3HAHMH HEO0OXOAUM Kak JJIs MOBCEAHEBHOM H3HH, TaK U JUIS IESATEIbHOCTH BO BCEX
00J1acTsIX HAyKH, HAPOJHOTO XO3AHCTBA, B TOM YMCIIC HE CBA3aHHBIX C XMMUEH HETIOCPEICTBEHHO.

BaxuelimuMu 3aqa4aMu Kypca XMMHUHU SIBIISIFOTCSA:

¢dopMHpoBaHHE TIEPBOHAYATIBHBIX CHUCTEMAaTU3UPOBAHHBIX NPEICTABICHUH O BEIIECTBAX, HX
IPEBpAIEHUsIX M NPAaKTUYECKOM IMPUMEHEHHM; OBJIaJICHUE MOHATUHHBIM alapaToM U CHUMBOJIMYECKUM
SI3BIKOM XMMHU;

0CO3HaHHE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HayKu Kak 0O0JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, XUMHUYECKUX IPEBPALICHUI HEOPraHMYECKUX M OpPraHMYECKHX BEIIECTB KaK OCHOBBI
MHOTHMX SIBJICHUH >KUBOM M HEKUBOW MpPUPOJBI; YriyOJeHHE NpPEACTAaBICHUH O MaTepUalIbHOM EAMHCTBE
MUDa;

OBJIQ/ICHUE OCHOBAaMHU XHMHYECKOM I'PaMOTHOCTH: CIIOCOOHOCTBHIO AHAIM3MPOBATH U OOBEKTUBHO
OLICHMBATh JKW3HEHHbIE CHUTYyallMM, CBSI3aHHbIE C XHUMUEH, HaBbIKaMH O€30MacHOro oOpalleHus ¢
BEIIECTBAMH, HCIOJIb3yeMbIMH B IIOBCEJHEBHOW JKM3HU; YMEHHMEM aHAJIM3UpOBaTb M IJIAHUPOBATh
9KOJIOTMUYECKH OE€30I11aCHOE MOBEJCHHE B LIETSAX COXPAHEHMSI 3J0POBbsI U OKPY KAIOIIEH CpeJibl;

dopMHpOBaHHE YMEHMH YCTaHABIMBATh CBA3M MEXIY PpEalbHO HAOIIOJAaeMbIMM XMMHUYECKHMMU
SIBJIGHUSIMU U TIPOLIECCAMU, MPOUCXOASIIMMU B MUKPOMUPE, OOBACHATh IPUYUHBI MHOTOOOpa3Hs BELIECTB,
3aBUCHUMOCTb HMX CBOMCTB OT COCTaBa M CTPOEHHUS, a TAKXKE 3aBHCHUMOCTb NPUMEHEHMs BEUIECTB OT HUX
CBOIICTB;

nproOpeTeHne ONbITa UCTIOIb30BAHUS PA3IMYHBIX METOJI0OB U3yYEHMs BEIIECTB, HAOMIOJCHHS 32 MX
MPEBpPALICHUSIMU TIPU  TPOBEACHUM HECIOXKHBIX XHMHUYECKUX HKCIHEPUMEHTOB C MHCIIOJIb30BAaHUEM
1a00paTOPHOTO 000PYAOBAHUS U IPUOOPOB;

(dbopMUpOBaHUE TPEACTABIEHUN O 3HAUYEHUU XUMHUYECKOM HAayKd M PELUIeHUH COBPEMEHHBIX
HKOJIOTUYECKUX MPOOJIEM, B TOM YHCIIE B IPEAOTBPALLIEHUN TEXHOTCHHBIX M 9KOJIOTUYECKUX KaTacTpod.

OcobeHHOCTH TICMXHUYECKOTo pa3BuTusi obydarontuxcsi ¢ 3[IP oOyclioBIMBaIOT AOMOIHUTEIbHBIC
KOPPEKIMOHHbIE 3a/laud y4eOHOro mpeamera «XUMHsS», HalpaBl€HHblE HA Pa3BUTHE MBICIUTENHLHOU M
peueBOl 1eATEIbHOCTH, MOBBIIIEHNE TTO3HABATENbHON aKTUBHOCTH, CO3/JaHUE YCIIOBUH N1 OCMBICIEHHOTO
BBINOJIHEHUS Y4eOHOI paboThI.

OOyueHue ydeOHOMY TMpeaMeTy «XUMHUS» HEOOXOJWMO CTPOUTh Ha CO3JIaHUU ONTHMAJIbHBIX
YCIOBUH JUIsl YCBOEHMsI IpOTrpaMMHOro Mmarepuana oOyuatommmucs ¢ 3[1P. Bonbiioe BHUMaHuE TOMKHO
OBITh yzeNneHo 0TOOpy y4eOHOro MarepHana B COOTBETCTBUU C MPUHIUIIOM JOCTYITHOCTH MPHU COXpPaHEHUH
obmero 6a3oBoro ypoBHsA. OH J[OIKEH MO COJACPXKAHUIO M O0bEeMy OBbITh aJanTHPOBAHHBIM JUIS
obOyuarormuxcsi ¢ 3[IP B cooTBercTBHM ¢ WX 0COOBIMH 00pa3zoBaTelbHBIMU TOTpeOHOCTsIMU. CremyeT
o0sieruyuTh OBNaZieHne Marepuanom odOyuatonmmucs ¢ 3[IP mocpencTBoM ero AeTanbHOTO OOBSCHEHUS C
CHUCTEMAaTUYECKUM TMOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKM B NPHUMEHEHUH 3HAHUM C HCIOJIB30BAaHUEM
MIPUEMOB AITOPUTMU3ALINU U BU3YaJIbHBIX ONOpP, 00y4eHHs CTPYKTYPHPOBAHUIO MaTepHaa.

bonbuioe 3HayeHwe [ TOJIHOLIEHHOTO YCBOGHHS Y4YeOHOTro Marepuaja HMeeT olopa Ha
MEXITPEIMETHBIE CBS3M BOIIPOCOB, U3y4aeMbIX B JAHHOM Kypce, ¢ TaKMMH YYEOHBIMM IpeIMEeTaMu Kak
«['eorpadus», «Puzuka», «buonorus». [lo3Bonsds paccmarpuBaTh OJUH M TOT K€ y4EOHBIN Marepuall c
pasHBIX TOYEK 3pEHHs, MEXIIPEIMETHbIE CBSI3U CIIOCOOCTBYIOT €ro JIydlleMy OCMBICIEHHUIO, Ooiee
IIPOYHOMY 3aKPEIJICHUIO OJTYYEHHBIX 3HAaHUN U IPAKTUUECKUX YMEHU.

[Ipy mOArOTOBKE K ypOKaM YUYUTENb JOJDKEH NPeayCMOTpPeTh (OPMHUpPOBAHHE y OOYYAIOLIUXCS
YMEHUH aHalIW3UpOBaTh, CPAaBHHUBATH, 0000IIATh HM3y4aeMblii MarepHaj, IUIAHUPOBATh MPECTOSIIYIO
paloTy, OCYILECTBJIATH CAMOKOHTPOJIb. HeoOXonuMo MOCTOSHHO CIEAUTh 3a MPaBUIBHOCTBIO PEYEBOTO
odopmiteHus BbICKazbiBaHui oOyuatomuxcs ¢ 311P.



B cBsi3u ¢ ocoGeHHOCTAMHU TOBEZCHUS U JiesiTenbHOCTH oOyuatomuxcs ¢ 3[1P (pacTopMokeHHOCTB,
HEOPraHU30BAaHHOCTH) HEOOXOJMM CTPOKAUIINNA KOHTPOJIL COOJIFOACHUS MPABUJ TEXHUKH O€30MaCHOCTH
IIPU IPOBEICHUH Ja0OPAaTOPHBIX PA0OT B XUMHUUECKOM KaOMHETE.

[IpumepHasi mporpaMMa MpeAycMaTpUBAaeT BHECEHHE HEKOTOPbIX M3MEHEHH: BKIIOYCHHE
OTAENBHBIX TEM WJIH IIETIBIX Pa3/IeIOB B MAaTepHAIIbI 151 0030pHOT0, 03HAKOMHUTEIHHOTO U3yUeHHsI; 0CO0YI0
MOCJIE0BATENBHOCTh U3YUEHUS HEKOTOPBIX TEM.

H3zmenenus npozpammol

B 03HaKOMUTENBHOM IJIaHE 1AaI0TCS TEMBI, BbIIEJICHHbIC B COJEP>KaHUU MPOTrPaMMbl KYPCUBOM.

N3yuenue tembl «CTpoeHHE BEUIECTB. XHUMHUYECKas CBSI3b» BO3MOXKHO MapajUieIbHO H3Yy4aTh C
teMoil «llepBoHauanbHBIE XUMHYECKHE TIOHSATHS», YTO JIa€T BO3MOXKHOCTh YBEIIMYEHHS] BPEMEHHM Ha
0TpabOTKy MOHSATUI Ha KOHKPETHBIX MPUMEpax MpU U3YICHUU COMIEPIKaHUs Kypca XUMHH 9 Kiacca.

Temy «XuMHuUecKre peaKkIum» BO3MOKHO YaCTUYHO WM MOJHOCTHIO U3YYHUTh B 8 Kilacce.

B yuebHOM mjaHe Ha OCBOEGHHE Y4YEOHOrO NIpeaMera «XUMHs» Ha YPOBHE OCHOBHOTO OOIIETOo
oOpa3oBaHus 0TBOIUTCS 68 yacoB — 8 kiacc, 68 yacoB — 9 kiacc.

YMK non penaknueit O.C. I'abpuensu (YueOuuk Xumus. 8 kinacc. yde0. s o0meodpazosar.
opranmzanuii / O.C. I'abpuensu, U.I'. Octpoymos, C.A. Cnaakos. - M.: I[Ipocsemenue», 2020;

YyeOunk Xumus. 9 kmace: y4ued. miust obmeodpaszosar. opranusanuii / O.C. T'abpuensn, W.T.
Octpoymos, C.A. Crnagkos. - M.: IIpocsemmenue», 2019)

Ilnanupyemsble pe3yabTaThbl:

TpeOoBanus K MpeIMETHBIM pe3ysibrataM oOydarommxcsi ¢ 3[IP B 4acTu UTOTOBBIX JOCTHKCHHNA K
MOMEHTY 3aBEpIICHUs 00y4eHHUs Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs MOJHOCTbIO COOTBETCTBYIOT
TpeOOBaHUSAM K MIPEIMETHBIM Pe3yJIbTaTaM ISl 00YJArOIIUXCS 10 OCHOBHOW 00pa3oBaTeNLHOM porpamMmme,
HE UMEIOIIHNX OTPAaHUYEHUHN IO BO3MOKHOCTSIM 30POBBS.

JIn4HOCTHBIE pPe3yJIbTAThI

JImdHOCTHBIE pPE3yJbTaThl OCBOEHHUS AJAlTHPOBAHHOW OCHOBHOI 00pa30BaTelbHOW MPOrpaMMBbI
OCHOBHOT0 0011ero oOpazoBanusi, corniacio ®I'OC OO0, oTpaxkaroT:

BocnuTanue y obydaromuxcs ¢ 3IIP poccuiickoil rpaxgaHCKOW HWASHTUYHOCTH: TATPUOTU3MA,
yBakeHus kK OTedecTBy, MPOILIOMY U HACTOSIIEMY MHOTOHAIMOHAIBHOTO Hapoaa Poccuu; ocozHaHue
CBOEH STHHUYECKOW MPUHAJICKHOCTH, 3HAHWE HCTOPHUH, fA3bIKA, KYJIbTYpPbl CBOErO HapoJa, CBOEro Kpas,
OCHOB KYyJbTYpPHOTO HacieAauss HapoaoB Poccuu M 4YenoBeuecTBa, YCBOEHHWE T'yMaHUCTHYECKUX,
JEMOKPAaTUYECKMX W TPAJUIMOHHBIX [[EHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO  OOIecTBa;
BOCITUTAHHUE YyBCTBA OTBETCTBEHHOCTH U J0JTa nepes PonuHoi;

dbopMUpOBaHNE OTBETCTBEHHOTO OTHOIICHHS K YYEHUIO, TOTOBHOCTH U CIIOCOOHOCTH O0YyYaroIIuXcs
K CaMOpPa3BUTHIO U caM00Opa30BaHUI0 HA OCHOBE MOTHBAIMM K OOYYEHHIO M IMO3HAHUIO, OCO3ZHAHHOMY
BBIOOPY U TIOCTPOCHUIO JallbHEHIIIeH WHAMBUAYAIbHON TPaeKTOPHUH 00pa3oBaHus Ha 06a3e OPUEHTUPOBKH B
Mupe mnpodeccuii ¥ NPodecCHOHATBHBIX TMPEANOYTCHHH ¢ Y4YEeTOM YCTOMUYMBBIX IMO3HABATEIbHBIX
HMHTEPECOB, a TakKe€ Ha OCHOBE (HOPMHUPOBAHHS YBAXKUTEIHHOTO OTHOIIEHHUS K TPYAY, Pa3BUTHS OIBITA
y4acTHs B COIMAIIBHO 3HAUUMOM TPY/IE;

dbopMUpOBaHUE IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW NPAKTUKH, YUWTHIBAIOIIETO COIMAIBHOE, KYJbTYPHOE, S3BIKOBOE, IyXOBHOE
MHOT000pa3ne COBPEMEHHOT'O MUPA;

dbopMUpOBaHHE OCO3HAHHOTO, YBAXKUTEIBHOIO MU JIOOPOKENATEIBbHOTO OTHOUIEHHMSI K JPyromy
YEJIOBEKY, €r0 MHEHMIO, MUPOBO33PEHUIO, KYJIbTYpE, S3bIKY, Bepe, I'PaKJaHCKOW MO3ULUHU, K UCTOPHUH,
KYJIbType, PENUTUH, TPATUIUSAM, S3bIKaM, IIEHHOCTSM HapoaoB Poccwy M HapoJ0B MHpa; TOTOBHOCTHU H
CIOCOOHOCTH BECTH TUAJIOT C JPYTUMHU JIFOAbMHU U IOCTUTATh B HEM B3aWMOIIOHHUMAaHUS;

OCBOCHHME COIMAIIBHBIX HOPM, MIPaBUJI MOBEACHUS, pojieii M (OpM COIMATBLHOM XKU3HU B TPYIIAX U
COO0O0IIIeCTBaX, BKJIIOYasi B3POCIbIe M COLMAIbHBIE COOOIIECTBA; yYacTHE B IIKOJLHOM CaMOYIPABICHUU U
OOIIIECTBEHHON KU3HU B TIpe/iesiax BO3PACTHBIX KOMIIETEHIIUNA C y4E€TOM PETrHOHAIBHBIX, STHOKYJIHTYPHBIX,
COLIMATIBHBIX ¥ SKOHOMHUYECKUX 0COOEHHOCTEI;

pa3BUTHE MOPAIBHOIO CO3HAHHSA U KOMIIETEHTHOCTH B PEHICHHMH MOPAJIbHBIX MPOOJEeM Ha OCHOBE
JTUYHOCTHOTO BBIOOpA, GOPMUPOBAHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O MOBEACHHSI, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHBIM MOCTYIIKAM;



dbopMUpOBaHHE KOMMYHUKATHBHOW KOMIIETGHTHOCTH B OOIIEHWH H COTPYJHUYECTBE CO
CBEPCTHUKAMH, JIETbMH CTapIIero W MIIQJIICT0 BO3pacTa, B3pOCIBIMH B IIpoOIecCe 00pa3oBaTEIHHOM,
OOIIECTBEHHO TOJIE3HOM, yueOHO-UCCIIeI0BATENLCKON, TBOPUECKON U IPYTUX BUIOB IEATEIHHOCTH;

dbopMHpOBaHHE IIEHHOCTH 3J0pPOBOTO M Oe3omacHOro oOpasza JKHW3HHU; YCBOCHHE IIPABHUII
WHJMBUIYAIbHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEACHUS B UPE3BBIYAMHBIX CUTYALMSIX, YTPOXKAOIIUX
YKU3HH | 3JI0POBBIO JIFOJICH, TPaBUJI MIOBEICHHS HA TPAHCIIOPTE U Ha JOPOTax;

(GOpMUPOBaHHE OCHOB JKOJOTUYECKOW KYIbTYpPhl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOT'O MBIIIUICHUS, PA3BUTHE OIBITA SKOJOTHYECKH OPUEHTUPOBAHHOHN PedICKCHBHO-OIIEHOYHON
Y TIPaAKTUYECKOMN JEATEIHHOCTH B )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUWE 3HAYCHHS CEMbH B J)KM3HU UYEJIOBEKa M OOIECTBA, MPUHSITHE IIEHHOCTH CEMEUHOMN JKHU3HH,
YBaXXUTEIBHOE U 3200TIMBOE OTHOLIEHUE K YJIEHAM CBOCH CEMbHU;

Pa3BUTHE ICTETUYCCKOTO CO3HAHMS YePe3 OCBOCHHUE XYI0KECTBEHHOIO Hacleaus HapoaoB Poccun u
MHpPa, TBOPUYECKON JEATEILHOCTH 3CTETUUECKOr0 XapaKkrepa.

3HAYMMBIM JIMYHOCTHBIM pe3ysibTaTtoM ocBoeHuss AOOIT OO0 oby4aromuxcs ¢ 3I1P, oTpakaronmm
PE3yNbTaThl OCBOCHHSI KOPPEKIIMOHHBIX KYpcoB M [IporpamMmbl BOCIIMTAHUSA, SBISETCS C(HOPMHUPOBAHHOCTH
COYUATILHBIX (HCUSHEHHBIX) KoMnemeHyull, HeOOXOAMUMBIX ISl PEIICHUS MTPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4
1 00ecCIeYnBaONINX CTAHOBIIEHHE COLMAIBHBIX OTHOIIEHUH oOydaromntuxcsi ¢ 3[IP B pa3nu4HbIX cpeaax, B
TOM YHCJIE:

Pazeumue adexsammuvix npedcmasienuti 0 cOOCMBEEHHBIX BOZMONCHOCMAX, O HACYUHO HEOOXOOUMOM
JicusHeobecneyeruu, IPOSBIISIOIICECS:

B YMEHHMH pa3auyaTh yueOHbIC CHUTYyallMd, B KOTOPHIX OHU MOTYT JCHCTBOBATH CAMOCTOSITEIBHO, U
CUTYalluH, TJe CIIeyeT BOCIOJIb30BaThCS CIPABOYHOM HH(OpMAIMEH WU APYTUMHU BCIOMOTATEIbHBIMU
CpelncTBamu;

B YMEHHH NMPUHUMATh PEIICHHUE B KU3HEHHOW CUTyallMM Ha OCHOBE MEPEHOCa MOJIYYEHHBIX B XOJE
oOydYeHUsl 3HAHWUHU B JAHHYIO CUTYAIUIO, BOCIIONHATH Je(UITUT HHPOPMAIIHH;

B yYMEHHMHM HAaxOJUTh, OTOMpPATh U HCIOJIb30BaTh HYXHYIO HH(OpPMALMIO B COOTBETCTBHH C
KOHTEKCTOM >KU3HEHHOU CUTYallUu;

B YMEHUHM CBA3aThCsl yAOOHBIM CHOCOOOM M 3ampOCUTh TMOMOIIb, KOPPEKTHO M TOYHO
chopMyTUpPOBaB BOZHUKIIYIO MPOOIIEMY;

B YMEHHUHU OIICHUBATh COOCTBEHHBIE BO3MOXKHOCTHU, CKIIOHHOCTH U UHTEPECHI JIJIsl caMOpeaTnu3aliu.

Osnadenue  COYUANbHO-OLIMOBLIMU — YMEHUAMY, UCHONb3YEMbIMU 68  HNOBCEOHEGHOU  MHCU3ZHU,
MPOSIBIISIOLLIEECS:

B TOTOBHOCTU OpaTh Ha ce0s MHHUIIMATHUBY B TIOBCEIHEBHBIX OBITOBBIX Jejiax W OpaTh Ha ceds
OTBETCTBEHHOCTH 32 PE3yNbTaT CBOCH paboThI;

B YMEHUU aJIKBaTHO OI[EHUBATHh CBOM BO3MOKHOCTH OTHOCUTEIFHO BBITIOIHSAEMOM JACATEIHHOCTH,

B IIPUHITUU Ha ce0s1 00s3aHHOCTEN MpU y4acTHH B MMOBCEIHEBHOM )XKM3HU KJlacca M 00pa3oBaTeIbHON
OpraHu3allNy;

B YMEHUU OPUEHTUPOBATHCS B TPEOOBAHMSX M MPaBUIIAX MPOBEIACHUS MPOMEKYTOYHOW U UTOTOBOM
aTTeCTallHu;

B IIPUMEHEHUHU B TIOBCETHEBHOM JKU3HU MPABWII JTHYHON 0€30MacHOCTH.

OsnadeHnue HABLIKAMU KOMMYHUKAYUU U NPUHAMBIMU PUMYATAMU COYUATLHO20 83AUMOOEUCMBUsL,
MPOSIBIISIOLIEECS

B 00OTaIIeHUHU OMbITa KOMMYHHUKAIIUU TIOJIPOCTKA, PACIIMPEHNN KOMMYHHUKATHUBHOTO perepTyapa u
rHOKOCTH OOIIEHHS B COOTBETCTBUHU C KOHTEKCTOM COLMATbHO-KOMMYHHKATUBHOW CUTYAIINU;

B YMEHHUH UCIIOJIH30BaTh KOMMYHHUKAITUIO KaK CPEICTBO JOCTHKCHHS TICIIH;

B YMEHHUU KPUTUYECKH OIIEHUBATH MOTYYCHHYIO OT coOeceqHIKa HHPOPMAITHUIO;

B OCBOCHUH KYJIBTYPHBIX (DOPM BBIPAKEHUSI CBOMX YYBCTB, MBICIIEH, TOTPEOHOCTEIH;

B YMEHUU TMEpeaTh CBOM BIIEYATIICHUS, COOOPaKEHUS, YMO3AKITIOUEHHUS TaK, YTOOBI OBITh MOHSATHIM
JIPYTUM YEITOBEKOM.

Pazsumue cnocobnocmu xk ocmvicienuro u oughghepenyuayuu KapmuHsvl Mupa, ee NPoCmpaHCmeeHHo-
8PEMEHHOU OpeaHU3ayul, TIPOSBIISIOIICHCS:

B YMEHUU WCIIOJIb30BAaTh TOJYYCHHBIC 3HAHHWS M OMBIT JUIsi OE30MaCHOTO B3aUMOJICHCTBUS C
OKpY>Kalollen Cpeiou;

B aJICKBAaTHOCTH TTOBEJICHUS 00YUaIOIIEerocs ¢ TOYKH 3PEHHS OMTACHOCTH WJIM 0€30MMacHOCTH ISl ce0st
WJTU JJ1S OKPYIKAIOIINX;



B YriyOJIGHUU TpPEACTaBICHUH O LEJIOCTHOM W MOAPOOHOM KapTHHE MHpa, YIOPSJOYCHHOH B
IIPOCTPAHCTBE M BPEMEHH, a/IeKBATHON BO3PACTy 00ydaroIerocs;

B OCO3HAaHMU B3aUMOCBS3HM OOIIECTBEHHOTO MOPAIKAa M YKJIaga COOCTBEHHOM JKU3HU B CEMbE U B
00pa3oBaTeNbHON OpraHu3ally, B YMEHUH IPUIEPKUBATHCS 3TOTO MOPSAIKA;

B DPa3BUTHM AaKTUBHOM JIMYHOCTHOM IIO3ULHM BO B3aUMOJCHCTBMM C MHUPOM, IIOHUMaHUU
COOCTBEHHOMN PE3y/IbTaTUBHOCTH U YMEHHUH aJIeKBaTHO OLICHUTh CBOU JOCTHXKEHMUS;

B YMEHHMHM NPUHUMATh M BKJIIOYaTh B CBOW JIMYHBIA ONBIT KU3HECHHBIA ONBIT JAPYIUX JIIOACH,
UCKJII0Yasi aCOLMAJIbHbIE TIPOSIBIICHMS;

B OBJIaJICHUM OCHOBaMH (PMHAHCOBOI rPaMOTHOCTH.

Pazeumue cnocobnocmu K 0CMbLCIEHUIO COYUATLHO2O0 OKPYIUCEHUsl, C80€20 MeCma 6 HeM, NPUHAmuUe
COOMBEMCMBYIOUUX 603PACMY YEHHOCMeEl U COYUATbHBIX POell, TIPOSIBIIIONIAC:

B YMEHHUHU PETyJNpPOBATh CBOE IIOBEIECHUE M SMOLMOHAIBHBIC PEAKLUUU B PA3HBIX COLMAIBHBIX
CUTYyalMsIX C JIIOJBbMH Pa3HOIO CTATyCa;

B OCBOCHHU HEOOXOJMMBIX COLHMAIBHBIX PHUTYaJOB B CHUTyalUsAX HEOOXOAMMOCTH KOPPEKTHO
IIpUBJIEYb K ce0€ BHUMAHHUE, OTCTPAHUTHCSI OT HEXKEJIATEIbHOIO KOHTAKTa, BHIPA3UTh CBOM YYyBCTBA, OTKa3,
HEI0BOJILCTBO, COYYBCTBHE, HAMEPEHHUE, ONTACEHUE U IIP.;

B COOJIIOZICHUH aJIEKBATHOM COI[MAJIbHOM IMCTAaHIIMK B pa3HbIX KOMMYHUKATUBHBIX CUTYaLMSIX;

B YMEHHUH KOPPEKTHO YCTAHABJIMBAaTh M OrPAaHUYMBATH KOHTAaKT B 3aBUCUMOCTH OT COLIMAIBHOU
CUTYAaLlNH;

B YMEHHMHM pacrlo3HaBaTb M IPOTUBOCTOATH IICUXOJOIMYECKONM MAaHUMYJSILIUM, COLMAIBHO
HEeOJIaronpusATHOMY BO3/ICHCTBHIO.

OCO3HAHHE E€JUHCTBA U LEJIOCTHOCTU OKPYKAIOLIETO MUPA, BO3MOXKHOCTH €r0 MO3HABa€MOCTH U
O0O0BSICHIMOCTH Ha OCHOBE JJOCTH)KCHUH HAyKH;

BBICTPAaUBaHUE LIEJIOCTHOIO MUPOBO33PEHUS;

OLICHKA JKU3HEHHBIX CUTYalluil C TOUKHU 3peHUsl Oe30macHoro o0pas3a >KM3HU U COXPaHEHMsI 3710POBbSI;

OLICHKA 2KOJIOTHYECKOI0 PUCKa B3aUMOOTHOILIEHUH Y€I0BEKA U IPUPOJIBI;

(opMHUPOBAaHNE 3KOJOTMYECKOTO MBILIUICHUS: YMEHHUE OLIEHUBATh CBOIO JESTEIBHOCTh U MOCTYIKU
APYTUX JIIOJIeHl ¢ TOUKM 3PEHUS COXPAHEHUs! OKpPY)KAIOLIeW Cpesbl — TrapaHTa >KU3HU U OJarornoyrydus
JIFOeN Ha 3emire.

MeranpeamerHblie pe3yabTaThl

MeranpeameTHble pe3yabTaThl OCBOCHMSI a/1allTUPOBAHHON OCHOBHOM 00pa30BaTeIbHON MPOTrPAMMBbI
OCHOBHOTo ob0mero oOpazoBanusi obyuatommxcsi ¢ 3IIP nocturarorcs akKyMyJupOBaHHEM Ppe3yJIbTaTOB
BCEX COCTABJISIIOLIUX JIAHHOU ITPOTrpaMMBbl M OTPAKAIOT:

ymenue oOyuatomierocsi ¢ 3IIP caMOCTOATENbHO OMpPENeNsaTh LEIH CBOEro oOy4yeHMsl, CTaBUTh U
(dbopMynupoBath Uil ce0si HOBBIE 33Jaul B yueOe M MO3HABaTEIbHOW NEATENIbHOCTH, pa3BUBaTh MOTHBBI U
MHTEPECHI CBOEH MTO3HABATEIILHON IEATEIbHOCTH;

YMEHHE CaMOCTOSITENbHO IUIAHMPOBATH ITYTH JOCTHXKEHMS LEJI€H, B TOM YHUCIE aJIbTEPHATHBHBIC,
OCO3HAHHO BBIOMpaTh Hanboee 3¢ (heKTUBHBIE CIIOCOOBI pelIeHUs Y4eOHBIX M TO3HABATENIbHBIX 33/1a4;

YMEHUE COOTHOCHTH CBOM JACHCTBUSA C IUIAHUPYEMBIMHM PE3yJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb
CBOEH JEATENbHOCTH B IpOLECCe JOCTHKEHHUS pe3ysibTaTa, ONpeneisaTh CrnocoObl JIEHCTBHHA B paMKax
MPeIJIOKEHHBIX YCIOBUM U TpeOOBaHU, KOPPEKTHUPOBATH CBOU JCHCTBUS B COOTBETCTBHH C U3MEHSIIOIIEHCS
CUTYyaLlUEH;

YMEHHE OLEHUBATh MPABUJILHOCTH BBINOJIHEHUS y4eOHOW 3a1auM, COOCTBEHHBbIE BO3MOXKHOCTH €€
peLieHus;

BIIQJICHUE OCHOBAMU CaMOKOHTPOJS, CaMOOLICHKH, MPHHATHS PpENIEHUH W  OCYLIECTBICHUS
OCO3HAHHOTO BBIOOPA B yueOHOM U MO3HABATENbHOMN 1€ATEIbHOCTH;

YMEHHME  ONpeNeNsThb  IOHATUS,  CcOo3/laBaTh  00OOIIEHHUs,  yCTaHaBIMBaTb  AHAJIOTHUH,
KJaccu(uIupoBaTh, CaMOCTOSTENBHO BBIOMpAaTh OCHOBAaHUS W KpUTEpUH JJs  Kiaccudukanuy,
YCTaHABIMBATh IPUYUHHO-CICIACTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE PACCYXKIACHHUE, YMO3AKIHOYEHUE
(MHIYKTUBHOE, JIENYKTUBHOE U 110 AHAJIOTUH) U JIENIaTh BBIBOJBL;

YMEHHUE CO3/1aBaTh, NMPUMEHATh U MIPeoOpa3OBbIBATH 3HAKM U CUMBOJIBI, MOJEIU U CXEMBbl Ui
peleHus yueOHbIX U M03HABATEIbHBIX 33a4;

CMBICJIOBOE YTCHHUE;

YMEHHUE OpPraHU30BBIBaTh Y4EOHOE COTPYIHUYECTBO M COBMECTHYIO IEATEIbHOCTb C YUUTENEM H
CBEpCTHUKaMHU; paboTaTh MHIMBUAYAJIBHO U B TPYIIIE: HAXOIUTH 00IIIee peleHre U pa3peraTh KOHPIUKTHI



HA OCHOBE COTJIACOBAHMS MO3UIUI M ydyeTa MHTEepPecoB; (OpMyIUpOBaTh, apryMEHTUPOBATh U OTCTaWBATh
CBOE MHEHHUE;

YMEHHME OCO3HAHHO HCII0JIb30BATh PEUEBHIE CPEACTBA B COOTBETCTBUHM C 331aUeil KOMMYHUKALUK JUISI
BBIPQKEHHUSI CBOMX YYBCTB, MBICIEH U MOTPEOHOCTEH; MIAaHUPOBAHUS U PETYJSIUU CBOEH NeATEIbHOCTH;
BJIaJICHUE YCTHOM U ITMCBMEHHON PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYblO;

dbopMupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH HCIIOJIb30BAHUA HH(POPMAIIOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUI; Pa3BUTUE MOTHUBALIUU K OBJIAJICHUIO KYJIBTYPO aKTUBHOT'O I10JIb30BAHUS
CJIOBAPSAMH U IPYTUMHU [TOMCKOBBIMU CUCTEMAaMU;

dopMHupoBaHHE M  PA3BUTHUE OSKOJOTMYECKOTO MBIIUICHUS, YMEHHE TPUMEHATh €ro B
M03HABATEIbHON, KOMMYHUKAaTUBHOM, COLIMAIbHOM MTPaKTUKE U MPOPECCHOHATBHON OpUEHTAIIUH.

Pecynamuenvie:

0OHapyXuBaTh U (HOPMYJIHUPOBATH YUCOHYIO IPOOIEMY, OIIPEACTATh 1IEeIb Y4eOHOU NeITeIbHOCTH;

BBIJIBUTATh BEPCHH DPELICHUS KCIIEPHUMEHTAILHONW MPOOJIEMBbI, OCO3HABATh KOHEUHBIM pPE3yNbTarT,
BBIOMpATh U3 MPEUIOKEHHBIX CPEICTBA JOCTUKECHHUS LIETIH;

COCTaBJIATH (MHIAMBHUYaJIbHO WU B TPYIIIE) IJIAH PEIICHHS TPOOIEMBI;

paboTas 1o 11aHy, CBepATh CBOM JEHCTBUS C LIETbIO U, P HEOOXOAUMOCTH, UCTIPABIISTH OIIMOKH;

B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATh KPUTEPUU OLIEHKH.

Kommynuxamuenvie:

OpraHM30BBIBATh Y4eOHOE B3aMMOJEWUCTBHUE B TrpyIlIe (ONpeAensiTh oOlue e, pacHpeneiiarh
pOIH, I0TOBAPUBATHCS IPYT C APYTOM H T. 11.).

Ilo3nasamenvuoie:

aHAJIM3UPOBATh, CPABHUBATH, KIaccupuimpoBats U 00001aTh XUMUYECKUE (PAKTHI U SBICHHUS;

BBISIBJIATD IPUYUHBI U CIEACTBUS MIPOCTHIX XUMUUECKHUX SBJICHUM;

OCYIIECTBIISITh CPAaBHEHHUE, KJIACCU(UKAIMIO XUMHUYECKHX BEIIECTB MO 3aJaHHBIM OCHOBAHHSIM U
KPUTEPUSIM JUIsl YKA3aHHBIX JJOTHUYECKHUX OIlepalyii;

CTPOUTH JIOTUYECKOE CYXICHHUE IOCJE MPEABAPUTEIBHOIO aHAIW3a, BKIKOYAIOLIEE YCTAHOBJIEHUE
IIPUYMHHO-CJIEICTBEHHBIX CBA3EH;

CO3/1aBaTh CXEMAaTHYECKHE MOJIENM C BBIIEICHHEM CYILIECTBEHHBIX XapaKTEPUCTUK XUMHUYECKOIO
00BEKTa;

COCTAaBJISITh TE3UCHI, PA3JIMUHBIE BUbI IIJIAHOB;

npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHOTO BUA B IPYTroil (Ta0IUIly B TEKCT U TIP.).

YMETh ONpENeNsATh BO3MOXKHbIE HCTOYHUKH HEOOXOJUMBIX CBEIEHUM, NpPOM3BOJIUTH IOUCK
nH(pOpMalMY, aHAJTM3UPOBATh U OLIEHUBATH €€ JI0OCTOBEPHOCTb.

IIpeamMeTHbIe pe3yabTaThl OCBOCHHS 00YUYAIOIIUMUCS MPOrpaMMbl y4eOHOTO MpeaMeTa «XUuMHUs.

Buvinycknux nayyumes:

XapaKTepu30BaTh OCHOBHBIE METO/Ibl TO3HAHMUS: HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT;

ONMCHIBATh C ONMOPOM Ha IUIAH CBOMCTBA TBEPHBIX, KUJKHUX, ra3000pa3HbIX BEILIECTB, BBIAEIAS HX
CYLIECTBEHHBIE IIPU3HAKHY;

MOHUMATh CMBICJI OCHOBHBIX XMMHWYECKUX MOHATHI «aTOM», «MOJIEKYNIa», «XUMHUECKUH IJIEMEHT»,
«IIPOCTOE BEIIECTBO», «CJIOKHOE BEILIECTBO», «BAJIEHTHOCTH», «XUMHYECKAs PpEaKLUMs», HCIOIb3Ys
3HAKOBYIO CUCTEMY XUMHH;

IIOHMMATh CMBICII 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPUH;

pas3nInyaTh Nocie MpeBapUTEIbHOTO aHATN3a XUMHUECKUE U (PU3UYEeCKHe SBICHUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

OTIpeNieNIATh COCTaB BEUIECTB MO UX (hopMysam;

OTpeeNATh BAJICHTHOCTh U CTENEHb OKUCIIEHHS aTOMOB 3JIEMEHTOB B COEIMHEHUSX C OMOpOH Ha
aJITOPUTM y4eOHBIX JICHCTBUI;

OTIpEENATh TUI XUMUYECKUX PEeaKIuil;

Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKIIHiA;

BBISIBIIATh IIPU3HAKH, CBUJETEIBCTBYIOIIME O MPOTEKAHWHA XMMHUYECKOW PEaKIUMU MPHU BBINOIHEHUN
XMMHUYECKOTO OIIbITA;

cOCTaBNIATh (opMynbl OWHAPHBIX COEAMHEHUH U (GOPMYJBl HEOPraHMYECKUX COCAMHEHHI
M3y4YEHHBIX KJIACCOB C OTIOPOH Ha aJITOPUTM YICOHBIX TCHCTBUI;



COCTaBIATh MOJIEKYJIIPHBIE YpPAaBHEHUS XHMHUYECKUX pEaKUui, MOJIEKYJISPHbIE IIOJHBIE H
COKpAIllCHHbIE HOHHBIC YypaBHEHMs pEaKkLUuid OOMEHA; COCTaBIATh YPaBHEHHUS HIIEKTPOJIUTHYECKOM
JUCCOLIMAIUU KHUCIIOT, LEI0YEH, COJIEH;

coOuro1aTh MpaBuiia 6€30MacHON paboThl IPU MPOBEICHUU OIBITOB;

M0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;

BBIUNCIISTh OTHOCHUTENBHYIO MOJIEKYJSIDHYH0O M MOJIIDHYKO MAacChl BEILECTB; MAacCOBYIO JOJIIO
XHUMHYECKOT0 3JIEMEHTA C UCTIOIb30BaHUEM (POPMYIT;

BBIUUCIIATh KOJMYECTBO, 00BbEM MIJIM Maccy BEILECTBa 110 KOJIUYECTBY, 00bEMY, Macce peareHTOB WIn
MPOAYKTOB PEAKIIMU C ONIOPOM HA AITOPUTM y4eOHBIX IeHCTBHIA WM 00paser;

XapakTepu3oBaTh (U3MUECKUE M XHMMHUYECKHE CBOMCTBAa MPOCTHIX (KUCIOPOJAa, BOAOPOJAA) U
CJIO’KHBIX BEILIECTB;

XapakTepu3oBaTh (U3NYECKHE U XUMHUYECKHE CBOICTBA KUCIIOPOJA, BOJOPOJA, BOABI IO IUIAHY, a
TaKke OOIIMe CBOWCTBA BEIIECTB, NPUHAAICKAIMMX K HM3YYEHHBIM KJaccaM HEOPTaHWYECKHX BEIECTB:
OKCHUJOB (OCHOBHBIX, KUCIIOTHBIX, aM()OTEPHBIX), OCHOBAaHUM, KHCIIOT, COJeH (CPEAHUX) C UCIIOIb30BAHUEM
cxeMbl «I'eHeTn4YecKkue B3auMOCBSI3N»;

HO0JIy4aTh, COOMPATh KMCIOPOA U BOJIOPO/;

pacrno3HaBaTh ONBITHBIM IIyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPO/I;

IIPUMEHATH 3aKOH ABOIaJpo;

OIepHpOBaTh Ha 0A30BOM YPOBHE MOHSATHEM «TEIIOBOH 3((HEKT peakunumy, «MOISAPHBIA 00bEeM» MPH
pELIECHNN 3a]1a4;

XapaKTepu30BaTh PU3NYECKUE U XUMUUECKHE CBOMCTBA BOJIBI;

OIepUpOBaTH Ha 6a30BOM YPOBHE IOHITUEM «PACTBOPY;

BBIYHCIIATh MACCOBYIO JIOJIK0 PACTBOPEHHOI'O BEIIECTBA B PaCTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEIECIEHHON MacCOBOM J10JIEN paCTBOPEHHOTI'O BEILIECTBA;

Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BELLECTB;

ONpEACIATh MPUHAMJIEKHOCTh BELIECTB K ONPEAEICHHOMY KJIACCy COECJUHEHMM C OIOpOH Ha
OIpesieNICHus], B TOM YUCJIE CTPYKTYPUPOBAHHBIE;

COCTaBJIATH (POPMYIIBI HEOPIAHUYECKUX COEIMHEHUN N3yUeHHBIX KIJIACCOB;

IIPOBOJAMTD OIBITHI, TOATBEPKIAIOLINE XUMHUUECKHE CBOMCTBA U3YyUEHHBIX KJIACCOB HEOPTaHUYECKUX
BELIECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KMCIIOT U LIEJI0UEN 0 N3MEHEHHIO OKPACKU MHAUKATOPa;

XapaKTepU30BaTh B3aHMMOCBSA3b MEXKIY KJIACCAMU HEOPraHMYECKHUX COEIMHEHUMN C UCIOJIb30BaHUEM
cxeMbl «['eHeTnyecKkue B3auMOCBSI3N»;

nonuMarts cMbici [lepuoandeckoro 3akona /[.1. Menneneesa;

O00BACHATH (PU3MUECKUI CMBICII aTOMHOTO (TIOPSIIKOBOI'0) HOMEpPAa XMMHUYECKOI0 3JIEMEHTA, HOMEPOB
IpYIIEL ¥ Nlepuosa B nepuoaudeckoit cucreme JI.M1. MenzeneeBa ¢ onopoit Ha onpeaeneHus GU3NIecKoro
CMBICIIA;

OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS! CTPOEHHsI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeJesiaX MalbIX
MEPHOJIOB U TJIABHBIX MOJTPYII C UCIIOJIB30BAaHUEM CXEMbI U3MEHEHUS PaJyCOB XUMUYECKUX IEMEHTOB;

XapakTepu30BaTh XMMUYECKHUE 3JEMEHTHI (OT BOJOPOJA 10 KalbliMs) HA OCHOBE HX MOJOXEHUS B
nepuoanueckoit cucreme [[.1. MenneneeBa u 0COOEHHOCTEH CTPOCHHS MX aTOMOB TIO TIJIaHY;

COCTaBIIAITh CXEMBI CTPOEHMsS aTOMOB INepBbIX 20 31eMEeHTOB mnepuoanyecko cucrems! JI.U.
MenpeneeBa 1o IJaHy;

MCIIOJIb30BAaTh MOHATHSA: «XUMUYECKAs CBSI3b), «AJIEKTPOOTPHULIATEILHOCTEY;

UMETh NPEJCTABICHUS O 3aBUCHMOCTH (PU3UYECKHX CBOMCTB BEIIECTB OT THMA KPUCTANIMYECKON
pEILIETKH;

OTIPEeAeNATh BUJ XUMUYECKON CBA3M B HEOPraHUUYECKUX COETMHEHUSX M0 00pasiLy;

n300pakaTh CXEMBbI CTPOEHHS] MOJIEKYJ BEIIECTB, 0Opa30BAHHBIX Pa3HBIMU BHUIAMHU XUMHYECKUX
CBSI3€H ¢ IOMOIIBIO IIEarora;

UCIIOJIb30BaTh IIOHATHSA «HMOH», «KaTHOH», «aHHOH», «JJIEKTPOJIUTBD), «HEDJIEKTPOIUTHD,
(QIEKTPONIMTHYECKAs  JUCCOLMALMS», «OKUCIHTENbY, «CTEICHb OKUCICHHS»  «BOCCTAHOBHUTEIbY,
«OKHCJIEHHEY, KBOCCTAHOBIICHUEY;

UMETH NPECTABICHUE O TEOPUH IEKTPOIUTHUECKOHN TUCCOLMALINN;

OOBSICHATB CYIIIHOCTb IIPOIIECCa IEKTPOTUTHUECKON AUCCOLMAIMM U PEeaKUil HOHHOTO OOMEHa;

OTIpeNieNIATh BO3MOXXHOCTh IMMPOTEKAHMSI PeaKIMii HOHHOTO 0OMEHa;



NPUMEHSTh KA4YeCTBEHHBIC pEaKIHUHU [UIsl PACIO3HABAHUS TPU BBHIMOTHCHUM 33JaHAN WM
Ja00OpaTOPHBIX OMBITOB: XJIOPUA-, OpoMHUA-, HOAWA-, CylibdaT-, KapOoHaT-, CHIHKAT-, (ochaT-aHUuOHBI,
TUAPOKCHU/I-MOHBI, KATUOHBI aMMOHUS, MarHus, KaJblys, allOMUHUS, xkene3a(2+) u (3+), meau(2+), nuHkKa,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpAaX C MCIOJIb30BaHHEM Ta0uibl «KadecTBeHHbIE peakllui Ha KaTHOHBI
Y aHUOHBI»;ONPECIIATh OKUCIIUTEh H BOCCTAHOBUTEIb;

COCTaBJISITh YPAaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUid € ONOpol Ha aJrOpuT™M
Y4eOHBIX JCUCTBUN;

pa3ianyaTh XUMUYECKUE PEAKIIUU M0 Pa3IMYHbIM MPU3HAKAM C OMIOPON HA CXEMBI;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAIJIOB;

MPOBOAMTD OIBITHI MO MOJTYYEHHUIO, COOMPAHUIO U M3YYECHUI0 XMMUYECKUX CBOMCTB ra3000pa3HbIX
BEIIECTB: YIJIEKHCIIOTO Ta3a, aMMHaKa;pacro3HaBaTh OMNBITHBIM IyTeM Ta3000pa3HbIe BEIIECTBA:
YTJIEKUCIBIN Ta3 U aMMUAK;

XapaKTepU30BaTh B3aUMOCBSI3b MEXTy COCTABOM, CTPOCHHUEM U CBOWCTBAMU METAILJIOB;

Ha3bIBaTh OPraHUYECKUE BellecTBa MO HX (opMmyne: MeTaH, 3TaH, ITHIIEH, METAaHOJ, 3TaHoJ,
TIIMLEPUH, YKCYCHasl KHCJIOTa, aMHHOYKCYCHAas KHCJIOTa, CTEapWHOBAs KHCJIOTa, OJICMHOBAas KHUCIIOTA,
TJII0K034;

OIICHUBATH IIOCJIC MPEABAPUTEIIFHOTO aHAIN3a BIMSHUC XUMHYECKOTO 3arpsi3HEHUS OKPYKAFOIICH
Cpelbl Ha OPTaHU3M UYEJIOBEKa,

rpaMOTHO OOpamaTbCsi C BEMIECTBAMH B IOBCEAHCBHOW JKH3HH;ONMPEACIATh BO3MOXKHOCTH
MPOTEKAHUS PEAKIMI HEKOTOPBIX MPEACTABUTENECH OPraHMYECKUX BEIIECTB C KHUCIOPOJOM, BOJOPOIOM,
MeTaJlJIaMHU, OCHOBAHHSIMH, TAJIOTCHAMHU.

Buvinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:

8b108UAMb U NPOGEPSAMb IKCNEPUMEHMANLHO 2UNOME3bl O XUMUYECKUX CE0UCMBAx eewecms Ha
OCHOBe UX cOCmaea u CMpoeHus, Ux CNOCOOHOCMU 8CMYNAMb 8 XUMUYecKue peakyuu, o xapakmepe u
NPOOYKMAax paziutdHulX XUMUYECKUX PeaKyuli no0 pyKo8OOCMBOM heddzozd,

Xapaxkmepuzoeams Gewecmsea no coCmasy, CMpOeHUro U C80UCMBAM, YCMAHABIUBAMb NPUUUHHO-
ceocmeeHtble C853U MeHcOy OAHHbIMU XAPAKMEPUCMUKAMU 8eUjeCEd;

cOCmassims MONeKYIapHble U NOJHblE UOHHbIE YPABHEHUS NO COKPAUEHHbIM UOHHbIM YPABHEHUSIM,

NPOCHO3UPOBAMb CHOCOOHOCb Gewecmea NPOosGIAmMb OKUCIUMENbHbIE UIU 80CCMAHOBUMENbHbLE
C680lICM8a ¢ yuemom cmeneHetl OKUCIeHUs. 2IeMEeHMO8, 8X00AUUX 8 €20 COCMA8;

coCmasnAms  ypaeHeHusi peaxkyuill, COOMEEemMcmeyIoWux Hnocie008ameIbHOCMy  NpPespaueHull
Heop2aHuyecKux 6eujecms pasiuyHblx Kiaccos,;

8b108UAMb U NPOBEPAMb IKCNEPUMEHMATILHO 2UNOMe3bl 0 Pe3yIbmamax 8030etcmeus pasiudHbIX
Gaxmopos Ha uzmMeHenUe CKOPOCMU XUMUYECKOU peaKyul ¢ NOMOWbIO nedazo2d;

UCNONIBL306aMb NPUOOPemeHtble 3HANHUSL OISl IKONOSUYECKU SPAMOMHO20 NOBEOeHUs 8 OKpYicalouell
cpede;

UCNONb306aMb NpUOOpPemeHHble Kalouesble KOMNeMeHYuu Nnpu 6bINOJIHEeHUU NPOeKmos u y4eOHO-
UCC1e008amMeNbCKUX 3A0ad N0 U3YHUEeHUI0 CBOUCMS, CNocoD08 NOLYYeHUs U pAchnO3HABAHUS 6eujecms Noo
PYKOBOOCMBOM nedazod,

00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeWecmeax U XUMUYECKUX NpOYeccax ¢ HOMOubIO
neoazoza,

KPUMUYEeCKU OMHOCUMbCA K NCEBOOHAVUHOU UHpoOpmMayuy, HedoOpocosecmuoll pekiame 8
cpeocmeax Maccosol uHgopmayuu;

0CO3HABaMb 3HAYEHUe MeopPemudeckux 3HAHUU NO XUMUu 01 NPAKMUYEecKou OesimeabHOCmu
uenogexa,

cozoaeamv MoOenu U cxemvl Oisl peuleHuss Y4eOHbIX U HO3HABAMENbHbIX 3a0ay, NOHUMAMb
He0OX00UMOCmb COON0OeHUsT NPeONUCAHUL, NPedldeaemblX 8 UHCMPYKYUIX N0 UCNONb308AHUIO 1eKAPCMS,
cpedcma ObImoBoU XUMUU U Op.

TpeOoBaHMsl K PeMETHBIM pPe3yJbTATaAM 0CBOEHHSI Y4eOHOro npeaMmera « XuMush),

pacnpeaeeHHbIe 0 roaM 00y4eHus

Pe3ynbrarel mo rogaM QopMyIUpPYIOTCS MO MPUHLIMITY JOOABICHHS] HOBBIX PE3YyJibTaTOB OT roja K
rofy, YK€ Ha3BaHHbBIE B TPEIBIAYNIUX TroJaX IMO3UIMU, KaK MPABUIIO, JOCIOBHO HE IMOBTOPSIOTCS, HO
YVUUTHIBAIOTCS (PE3YNIbTATHI OYEPEAHOTO TOa 10 YMOIYaHUIO BKIFOUAIOT PE3yIbTaThl MPEABIAYIINX JIET).

[IpenMeTHbIe pe3yabTaThl MO UTOTaM NEPBOr0 TroJa H3Yy4YeHHs] yd4eOHOro mnpeaMera «XHUMUs»
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH YMEHUIA:



OpPUEHTHPOBATHCSI B MOHATHUAX W ONEPUPOBATh UMM Ha 0a30BOM YpPOBHE: XUMHUECKHH HIJIEMEHT,
aToM, MOJIEKYJa, BELIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOAHAs),
OTHOCHTEJIbHBIE aTOMHAsI U MOJIEKYJIIpHAsl MacChl, BAJICHTHOCTb, XUMUYECKasl CBSI3b, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIDHas Macca, MOJSIPHBIH 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb, XMMHYECKas peakius,
peaKkIMy COCIMHEHUS, PEaKIMH Pa3JIOKEHUs, PEaKIMi 3aMEIICHHUs, peakuy oOMeHa, TeIuIoBOr >PQeKT
peaKuuu, 5K30- U DHIOTEPMHUYECKHE PEAKLMH, PACTBOP, IEKTPOOTPULATEIBHOCTb, CTENEHb OKHMCIICHUS,
MaccoBasl 10JIsl XUMUYECKOT0 JIEMEHTa B COEAMHEHNUH, MaccoBasl J10JIs BELIECTBA B PAcTBOPE (IPOLEHTHAs
KOHIIEHTpALUs), ISl YCTAaHOBJIEHUS B3aMMOCBSI3€H C MOMOILBIO YUUTEII MEX1Yy U3YUYEeHHBIM MaTepHalioM U
IpU TIOJIyYCHHH HOBBIX 3HAHWM, a TAaK)Ke B IMPOIECCE BHINOIHEHUS Y4EOHBIX 3aJaHuii U MpH padboTe C
MCTOYHUKAMHU XUMHUYECKOH nH(pOopMaLnu;

NPUMEHATh MpPU BBIMOJHEHUM Y4YeOHBIX 3aJaHMi M pEIIeHHUH PACYETHBIX 3a/Jad C ONOpOoW Ha
QITOPUTM y4YeOHBIX JAEHCTBUM M3ydyEHHBbIE 3aKOHbl M TEOPUHU: 3aKOH IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOE YUEHHE, 3aKOH COXPaHEHUs MacChl BELLIECTB, 3aKOH ABOraipo;

COCTaBJIATh (OPMYJIbl OMHAPHBIX BELIECTB IO BAJIEHTHOCTSM, CTENEHSM OKMCJICHHUS, Ha3BaHUAM
BEILECTB C BU3YAJIIbHOW OIIOPOM;

OIpeNieNIATh BAJIEHTHOCTh U CTENEHb OKHMCICHHS aTOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSAX C
OIOPOM Ha ONPENEIICHUS, B TOM YUCIE CTPYKTYPUPOBAHHBIE; IPUHAIE)KHOCTD BELIECTB K ONPEACICHHOMY
KJIACCy COEIMHEHU;

pa3auyaTh U3YYEHHBIE TUIIBI XMMHUYECKHUX peaklUUi (10 YMCIy U COCTaBY Y4aCTBYIOLIMX B PEAKLUU
BEIIECTB, 110 TEIUIOBOMY 3(h(heKTy) ¢ ONOpOii Ha CXEMBI;

IIOHMMATh CMBIC]I 3aKOHa COXpaHEHHs Macchl, QopmynupoBaTh Ilepuoauueckuii 3akon JI.M.
MenpeneeBa; NOHMMATh CYIIECTBOBAHME NMEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX JJIEMEHTOB
(U3MEHEeHHEe panycoB aTOMOB, IEKTPOOTPHULIATEIBLHOCTH) OT UX MojoxkeHus B [lepuoanyeckoii cucreme u
CTPOEHHUSI aTOMa; UMEThb MpPEJCTaBICHHE O KOPOTKO- M JUIMHHONEpuoaHoW ¢opmax Ttabmuusl J[.M.
Menneneena;

OOBSICHATH  CBSI3b  IOJOXKEHHUs d3ieMeHTa B Ilepuoauueckoll cucteMe C  YUCIOBBIMHU
XapaKTepUCTHUKAaMU CTPOECHMS aTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsiji fjpa, 00Ilee YHCIIo
3JIEKTPOHOB U pacIpeieIeHue UX MO JIEKTPOHHBIM CIIOSIM) U MOJENISIMU aTOMOB INE€PBBIX TPEX MEpPUOJIOB;
KJIaCCU(UIUPOBATh XUMUYECKUE BJIEMEHTHI C OMOPON Ha ompenesneHus (U3MYecKOro cMbIciia IU(POBBIX
JAHHBIX MEPUOAMYECKON TaOINIIbI;

XapaKTepu30BaTh XHWMHUYECKHE DJIEMEHTBHl MEpPBBIX TpPeX MEpPUOAOB, Kajus, KaJbliUg MO HUX
nonoxkeHuo B Ileprognyeckon cucreme .M. MeHnneneesa Ha OCHOBE OIOPHOIO IUIAHA;

MIOATBEPKJIAaTh Ha MpUMEpax 3aBUCHUMOCTb CBOWCTB XMMHMYECKUX DJIEMEHTOB OT UX IOJOKEHHS B
Ilepuonnueckoil cCUCTEME U CTPOEHUS aTOMa; IPUYMHHO-CIEACTBEHHYIO CBSA3b MEXIY CTPOCHHUEM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U CBOMCTBAMM 00pa30BaHHBIX UMH MPOCTHIX U CIOKHBIX BEILECTB;

XapakTepu3oBaTh (U3NYECKHEe M XMMUYECKHE CBOMCTBA KUCIOPOJA, BOAOPOJA, BOABI MO IUIAHY, a
TaK)ke OOIIMe CBOMCTBA BEIIECTB, NMPHUHAISKAIIMX K HM3yYEHHBIM KJjlaccaM HEOPraHWYECKHX BELIECTB:
OKCHUJIOB (OCHOBHBIX, KUCIIOTHBIX, aM()OTEPHBIX ), OCHOBAHHM, KHCIIOT, COJieil (CpeHNX) C UCTIOIb30BaHUEM
cxeMmbl «l '€HeTHYeCKe B3aUMOCBSI3N»;

COCTaBJIATh C ONOpPOW Ha o0pasel MOJIEKYJSpHbIE YpaBHEHUS peakluil, HUTIOCTPUPYIOUIUX
XMMHUYECKHE CBOWCTBAa M3YyUYEHHBIX KJIACCOB / TPYII BEIIECTB, a TAK)Ke MOATBEPKIAAOIINX F€HETHUECKYIO
B3alMOCBSA3b MEKY HUMU;

OTpeAeNATh BO3MOXKHOCTh IMPOTEKAHUSI XUMUYECKUX PEaKIMi MEXIy U3yUYeHHBIMH BEIIECTBAaMH B
3aBHCHMOCTH OT UX COCTaBa U CTPOCHMUS;

BBIYHUCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JIOJIO
XUMHUYECKOTO DJIEMEHTa B COCIMHEHHH; MAaCCOBYIO JIOJIO BEILECTBA B PACTBOpE; KOJMUYECTBO BEILECTBA,
00beM ra30B, MacCy BEIIECTBA C HCTIOIb30BaHUEM (HOPMYT;

ClIeZIOBaTh MpaBWJIaM IMOJb30BAaHMS XUMHMUYECKOW MOCYI0M M JabopaTOpHBIM 00OpYyIOBaHUEM, a
TaK)Ke TMpaBuiaM oOOpalleHHus C BEUIECTBAMH B COOTBETCTBHM C MHCTPYKUMSMH IO BBINOJIHEHHIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB;

IUTAHUPOBATh U IMIPOBOAUTH IPOCTEUIINE XMMUYECKHE SKCIIEPUMEHTBI 110J] PYKOBOACTBOM YYHTENS €
o0CyXJleHHeM IUIaHa PaboThl MM COCTaBICHUS TAOJMIBL: M3yYEHHWE U ONMUCAHHE (PU3MUYECKHX CBOICTB
00pa3lloB BEIIECTB; O3HAKOMJIEHHE C MpUMepaMu (U3NYECKMX M XUMHUYECKUX SIBJICHUH; OIIBITHI,
WUTIOCTPUPYIOIIKE TPU3HAKY NPOTEKAHUSA XMMHUYECKUX peaKIMii; U3ydeHHe ClocoO00B pa3ieieHus cMeceid,
METOZIOB OYMCTKH TOBAapPEHHOM COJIM; MOJy4eHHEe, COOMpaHHE KHCIOpPOJa M H3YYEHHE €ro CBOMCTB;



nojlyyeHue, coOupaHue, pacrio3HaBaHME M H3yY€HHE CBOMCTB BOJOpoJa (TOpPEHHUE); MPUTOTOBIICHHE
pacTBOpPOB C ONPEIEICHHON MaccoBOM Jloyiel pacTBOPEHHOIO BEIIECTBA; HCCIENOBAaHUE OOpPa3IoB
HEOPTaHMYECKUX BEIIECTB Pa3UYHBIX KJIACCOB; W3YYCHHE HW3MEHEHHS OKPACKH PACTBOPOB KHCIOT H
meoye mpu  J00aBJICHHM WHIUKATOPOB (JIakKMyca, MeTWiIopaHka W ¢eHondranenHa); H3ydeHHe
B3auMozeiicTBus okcuaa meau(Il) ¢ pactBopom cepHOM KUCTOTHI, KUCIOT ¢ METaUIaMH, C PACTBOPUMBIMU U
HEPACTBOPUMBIMU OCHOBAHUSMHU; MOJYYCHHE HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHE OJHOTO METasula
ApPYTUM M3 DPACTBOpA COJM; pEIICHHE SKCIEPUMEHTAIBHBIX 3ahad 1o Teme «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COEeNUHEHUN»; (opMynupoBaTh O0OOIIEHUS U BBIBOJABI MO pe3ylbTaTaM MPOBEACHUS
OIBITOB C BU3YaJIbHOM OIOPO;

HAOJI0/IaTh U OMUCHIBATH C OMOPOIl HA MJIAH XUMUYECKUE HKCIIEPUMEHTHI: OMbIT, HLTIOCTPUPYIOIIHMA
3aKOH COXpaHEHHUs Macchl (BO3MOXKHO HCIOJb30BAHME BHUIEOMATEPUANIOB); B3aHMMOJACHCTBUE BEIIECTB C
KHCIIOPOJIOM M YCJIOBHSI BO3HUKHOBEHUS M MpEKpalleHus ropeHus (mokapa); 03HaKOMJICHHE ¢ 00pa3iamMu
OKCHJIOB M OIMCaHME HX CBOWCTB; KAueCTBEHHOE OIpEICNICHHE COACpP)KaHUS KHCIOpOAa B BO3AyXe
(BOBMOXKHO HCIIOJIb30BAaHME BHJIEOMATEPHAIIOB); O3HAKOMIIEHHME C IMPOLIECCAMHU PA3JIOKEHUS BOJbI
AJIEKTPUYECKUM TOKOM M CHHTE3a BOJBI (BO3MOXHO HCIOJIb30BAaHHE BHICOMATEPHAIIOB); B3aUMOICHCTBUE
BOJIbI C METAJJIaMH (HaTpUEM M / WM KaJlbLIMEM), KUCIIOTHBIMU U OCHOBHBIMU OKCHJIaMU; B3aUMOJICHCTBHE
BOJIOpOJIa C OKCHJAaMU METAuIOB (BO3MOXKHO HCIIOJB30BAHME BHAECOMATEPHAJIOB); HCCIIECAOBAaHHE
OCOOCHHOCTEH pAacTBOPEHHUS BEIIECTB C pa3MYHOW pACTBOPUMOCTHIO; O3HAKOMIIGHHE C 00OpasuaMmu
METAJUIOB U HEMETAIIJIOB;

NPUBOJIUTH MPUMEPHI MPUMEHEHHUS HW3YYEHHBIX BEIIECTB M MAaTEpHaJoB B OBITY, CEIbCKOM
XO3SICTBE, HA MPOU3BOACTBE; HMCIIOJIF30BaTh MOJNyYCHHbIE XMMHUYECKHE 3HAHUS B IMPOIECCE BBITOTHEHHS
y4eOHBIX 3a/JaHU{ M PEIICHUs MPAKTHUYECKUX 3a/1ay B MOBCETHEBHOM XU3HU, MPEAYNPEKIACHUS SBICHUH,
HAHOCSIINX BPEJI 3/I0POBBIO YETIOBEKA U OKPYIKAIOIIEH Cpeie;

MPUMEHSTh C OMOPOM Ha ANrOPUTM YUEOHBIX AECWCTBUN OCHOBHBIE €CTECTBEHHOHAYYHBIE METOIBI
MO3HAHUs (B TOM 4YHMCIe HAONIOEHUE, U3MEPEHHUE, SKCIEPUMEHT, MOACTHUPOBAHNE) I PEUICHUS Y4eOHBIX
3a/1a4, B MPOBECHUH YUeOHBIX UCCIIEJOBAHUI U IOJTOTOBKE YYEOHBIX MPOEKTOB C TIOMOIIIBIO ME/1arora;

CO3/1aBaTh C ONIOPOM Ha CIIPaBOYHBIN MaTepHuai COOCTBEHHBIC TMCHbMEHHBIC U YCTHBIE COOOIICHUS O
XUMHH, WUCIONB3YyS TOHATUHHBIA ammapar Hayku M 2-3 HCTOYHHKA HH(OpPMAIMH, COMPOBOXKAATH
BBICTYIUICHHE IIPE3CHTAIUEN.

IIpeaMeTHBbIe pe3y/ibTaThl 10 HTOI'aM BTOPOI0 I'0Aa U3y4YeHHUs

y4eOHoro npeamera « XuMHUsD» JOJAKHBI 0TPaKaTh CGOPMHPOBAHHOCTD YMECHHUH

OpUEHTUPOBAThCSA B MOHATHSX U ONEpUPOBATH MMU Ha 0a30BOM YpOBHE: XHMHYECKasi CBS3b,
NOJISIpHAsE U HEMOJsApHAas KOBAJICHTHAs CBsA3b, MOHHAS CBs3b, METAJNIMYECKAs CBA3b, KPUCTAIIMYECKas
peuieTka, HOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEIJIEKTPOJIUT, SJIEKTPOJIMTHYECKAs JUCCOLUALMS, PEAKIINU
MOHHOT0 0OMEHA, OKHUCIIUTEIbHO-BOCCTAHOBUTENbHbIE PEAKIIMH, OKHUCIUTEIb U BOCCTAHOBHUTENb, OKUCIICHUE
U BOCCTAaHOBJIEHHE, OOpaTUMble M HEOOpaTHUMbIE PEAKIIMH, CKOPOCTh XMMMUYECKOH peakiuu, MpeneabHO
nonyctumast koHuentparus (I1/1K), koppo3usi MeTayioB, CIUIaBbl, B TOM YHUCIIE B MPOLIECCE BBITOJHEHHS
y4eOHBIX 3aJJaHUi U TpH paboTe C UCTOUHUKAMU XMMHYECKON NHPOpMAIUY;

COCTaBJIATH (OPMYJIBI CIOXKHBIX BEIIECTB HM3YYEHHBIX KIJACCOB C HCIOJIB30BAaHUEM TaOIHUIIbI
PacTBOPUMOCTH;

OIPENENATh CTENEHb OKHUCIIEHHS aTOMOB XUMHUYECKHUX OJJIEMEHTOB B COCIMHEHMAX Pa3IMYHOIO
COCTaBa C OIOPOM Ha oOpa3ell; MPUHAUIEKHOCTh BELIECTB K OIPEACIIEHHOMY KJIACCy COEIMHEHHUH ¢ ONOpOil
Ha ONpeJeNeHHs]; BUIbl XUMUYECKOH CBS3M (KOBAJIEHTHOM, MOHHOM, METANINYECKO) B HEOPraHMYECKUX
COCIMHEHMSX; 3apsil HOHA; XapaKTep Cpebl B BOJHBIX pacTBOpPaxX KUCIOT U IIEJIOYEH;

OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOHCTB XHMHUYECKMX D3JEMEHTOB U UX
COCIMHEHMI B IpeJenax MajiblX NEPHOJOB M TIJIABHBIX MOATPYIII C Y4YETOM CTPOCHHMS HMX aTOMOB C
HCIIOJIb30BAHUEM CXEMBI U3MEHEHUS PAaINyCOB XUMUUECKUX DJIEMEHTOB;

OIpeNeNATh U KIacCU(UIUPOBATh C MOMOIIBIO YUUTENS U3yUYEeHHBIE TUIBI XUMUYECKUX peakiuii (1o
M3MEHEHMIO CTETeHEH OKHCIICHUS aTOMOB XMMHYECKHX 3JEMEHTOB, OOpaTUMOCTH PEAKIMi); ONpeAesaTh
M3YYEHHBIC TUIIBI XUMUYECKUX PEAKLUN;



OMHCHIBATH C OMOPON Ha TMaH (U3NYECKUE M XHUMHUYECKHE CBOWMCTBAa IMPOCTHIX BEIIECCTB,
00pa3oBaHHBIX AJEMEHTAMU: YIJIepoAd, KpeMHui, a3oT, ¢ocdop, cepa, XJop, HATPUH, KaJIWiA, MarHHM,
KaIbIIUM, aIIOMUHHUHN, JKENe30;

OMKCHIBATh C ONOpPOM Ha IUIAH XMMHYECKHE CBOICTBa CIOXKHBIX BeHIECTB (M MX PAacTBOPOB):
aMMMaKa, XJOPOBOAOPOJA, CEPOBOAOPOJAA, OKCHIOB M THIApOKcHAOB MmeramioB |-IIA rpymm, okcuma u
THIPOKCHUIA aMIOMUHUS, okcuaa u ruapokcuaa meau(ll), okcuna u rugpokcua MHKA, OKCUAOB XKele3a U
runpokcuaoB (II u II), okcunos yrnepoxa(ll u IV), okcuna kpemuus(IV), okennos azora u gochopa(Ill u
V), cepHUCTOH, CepHOM a30TUCTOM, a30THOM, (HOCHOPHOMN, YrOJbHON, KPEMHUEBON KHUCIOT M UX CPEIHUX
COJIel, a TakXe TUAPOKApOOHATOB, MOJTBEPXkAas TO OMUCAHUE MPHUMEPAMU MOJIEKYJSPHBIX M HOHHBIX
YpaBHEHUH COOTBETCTBYIOUIMX XMMHUYECKHX PEAKIUil MpeaBapUTeIbHO UACHTU(PHUIMPOBATH BEIIECTBA MO
PYKOBOJICTBOM YUHTEJIS;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB HA OCHOBE OOIIMX XUMHYECKMX CBOMCTB H3YYEHHBIX
KJIACCOB/TPYIII BEIIECTB, K KOTOPHIM OHU OTHOCSITCS C OMOPOW Ha CIIPABOYHYIO HH(OPMAIIHIO;

COCTaBISITh C ONOPOM Ha QJIrOpUTM YUeOHBIX JCHCTBHI ypaBHEHHUS AJIEKTPOJIUTUYECKON
JMCCOLMAIIUH KUCIIOT, OCHOBAHUHN M COJICH; TIOJHBIC M COKPAIICHHBIE YPaBHEHHS PEaKIMii HOHHOTO 0OMeHa;
COCTaBJISATh YypPaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUNW U PACKpbIBaTh HX CYIIHOCTb,
WCTIOJB3Ys ISl 3TOTO AIEKTPOHHBIN OaaHc;

MPOBOAMUTH C OMOPOIl Ha alrOPUTM Yy4YeOHBIX JACUCTBUU pacueThl MO YPaBHEHHSIM XHMHUYECKUX
peaKImii: KOJMYECTBa, 00beMa, MacChl BEIIECTBA [0 W3BECTHOMY KOJIHYECTBY, 0OBEMY, Macce pPearcHTOB
WJIH MPOJTYKTOB PEaKILUU;

CIIEZIOBaTh TPaBWJIaM IIOJIb30BAHHMSI XWMHUYECKOW TOCYHOH, peakTUBaMH | JIaOOpPaTOPHBIM
o0opynoBaHUEM, a Tak)Ke MIpaBHiaM OOpallleHHs C BEHIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMHU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUICCKUX IKCIIEPHMCHTOB;

IPUMEHSTh KAuyeCTBEHHBIE pEaKUUU [UIsl pPaclio3HABaHUS TMPH  BBINOJHEHUWW 3aJlaHUil  WIH
71a00paTOPHBIX OIBITOB: XJOPHI-, OPOMHI-, MOIUA-, cyibdar-, KapOoHAT-, cHIMKaT-, (ocdaT-aHUOHBL,
THAPOKCH/I-MOHBI, KATHOHBI aMMOHUSI, MarHus, KaJbIHs, aTlOMUHMSA, Kene3a(2+) u (3+), meau(2+), uHKa,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX C MCIIOJIb30BaHUEM Ta0HIbl «KadecTBEeHHBbIC peakluy Ha KATHOHBI
Y aHHOHBI;

TUTAHUPOBATh W MPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI C MMOMOIIBIO Te[arora, WLUTIOCTPUPYIOIIHE
MPU3HAKU TPOTEKAHUsS PEeaKuii MOHHOTO OOMEHA; OMpENeNsTh XapaKTep Cpelbl B pacTBOpax KHCIOT U
OCHOBAHHUH C MTOMOIIBI0 HHMKATOPOB; PEIIaTh SKCIIEPUMEHTAFHBIC 33]]a4H 10 TeMe «DIIEKTPOITUTHIECKast
TUCCOIUAIUS»; U3y4aTh XUMUYECKHE CBOMCTBA pacTBOPOB COJISTHOM M CEPHOM KHUCIIOT; MOJIy4aTh, COOUPATh,
pacrio3HaBaTh aMMHAaK, YIJIEKHCIBIA Ta3 W HW3y4aTh WX CBOWMCTBA; HMCCIIENOBAaTh aM(OTEpHBIE CBOWCTBA
THAPOKCUIOB AQIOMMHHUS U IHMHKA; pellaTh OJKCIepUMEHTANbHbIE 3aJadd 1o TeMaMm «Baxueiime
HEMETAJITBI U UX COSMHCHUS» U «BaXHeHIIne METaJIIBI ¥ UX COSAMHEHUS», POPMYITHpPOBATH 000OIICHUS
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEEHUS OIBITOB C IOMOIIBIO ME1arora;

HAOIO/IaTh W ONUCHIBATH C ONOPOM Ha TUTAH XWMHYECKHE OKCIICPUMEHTBHI:  OIBITHI,
WTIOCTpUpYIOIHEe (HU3MYECKHEe W XUMHUYECKHE CBOWCTBA TallOTEHOB M UX COEAMHEHUU (BO3MOXKHO
HCIOJIb30BaHNE BUAEOMATEPUAIOB); O3HAKOMIIEHHE C 00pa3liaMu XJIOpUAOB (TalOreHHU/I0B); O3HAKOMIICHHUE
C MOJIETSIMH KPUCTAJUTMYECKUX PEIIETOK HEOPTaHWYECKUX BEIIEeCTB: METANIOB W HEeMETalsioB (rpadmwura,
dymiepeHa u anmasa), CIOKHBIX BEIIECTB (XJOpPHIA HATPHsA); OIBITHI, WUIIOCTPUPYIOIINE 3aBUCUMOCTH
CKOPOCTH  XHMHYECKOH  peakiuu OT  BO3JICHCTBUS  pasNUYHBIX  (AKTOPOB;  HCCIEAOBaHUE
AJIEKTPOIMIPOBOTHOCTH PACTBOPOB BEIECTB; OMBITHI, HWJUTIOCTPUPYIOIIME IPOIECC IUCCOIUAIMUA KHCIIOT,
mienoydeit u cosiei (BO3MOKHO UCTIONB30BaHUE BUEOMATEPHUAIIOB); O3HAKOMIIEHUE C 00pa3aMi METAIJIOB U
CIUTaBOB; M3yYCHUE PE3YJIbTaTOB KOPPO3HH METAJUIOB, B3aUMOJICHCTBHUS OKCH/IA KAJIBIIUS C BOJIOM, TIpoIiecca
TOpEeHHs KeJe3a B KUCIopoie (BO3MOXKHO HCIIONH30BAaHUE BHICOMATEPUANIOB); OMBITHI, WILTIOCTPUPYIOIINE
MIPUMEPHI OKUCIIUTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKIINI; O3HAKOMIJICHHE C 00pa3iiaMu cepsbl, a30Ta, hochopa
U HUX COCJIMHEHUSMHU; B3aWMOJCUCTBHE KOHIICHTPHUPOBAHHOW a30THON KHCIOTHI C MENbl0; H3Y4CHHE
MoOJIeNIel KPUCTANTUYECKUX PENIeTOK amasa, rpadura, MOJIEeKyIbl GyuiepeHa, MeTauioB, XJIOpHIa HATPUS;
O3HAKOMIICHHE C MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTJIEM U YCTPOUCTBOM
MPOTUBOTa3a; O3HAKOMJIEHHE C oOpa3lamMu yaoOpeHMil W NpOAYKLUHUU CHJIMKATHOM TNPOMBIIUIEHHOCTH;
MIPOLIECC OKPAIIMBAHUS IIAMEHN KaTHOHAMU METAIIIOB;

UCIIOJIb30BAaTh XUMHUUYECKUE YKCIIEPUMEHTHI KaK il MMOATBEPIKICHUS U3Y4aeMbIX 3aKOHOMEPHOCTEH
Y CBOICTB BEILIECTB, TaK U JJIsl IPOBEPKHU MPEANON0KEHUN U MPOTHO30B; IUIAHUPOBAThH MIPOBEICHUE OIBITOB,
(dbopMynupoBaTh 0000IIIEHNUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEACHHS SKCIIEPUMEHTA C TOMOIIBIO TIE/1arora;



OPUMEHATh C OMOPOH Ha ajlropuT™M Y4eOHBIX JEHCTBUH OCHOBHBIC OIEPALMU MBICIUTEILHON
NESATEIIBHOCTH [UIsl U3y4EHHUs] CBOWCTB BEIIECTB M XMMUYECKUX PEaKUUM; IPHUEMbI €CTECTBEHHOHAYYHOIO
METO/a TMO3HaHUS (B TOM YHMCIE HAOJIOJCHHUE, U3MEPEHHE, SKCIICPUMEHT, MOJCIMPOBAHUE) ATl PELICHUS
yueOHbIX 3ajJjay, B MPOBEICHUM YYEOHBIX HCCIECIOBAaHUNA M MOATOTOBKE YYEOHBIX NMPOEKTOB C IOMOIIbIO
Ieaarora;

MCII0JIb30BAaTh IOJIYYEHHBIE XUMUUYECKNE 3HAHWSI B PA3JIUYHbBIX CUTyalUsaX: IPUMEHEHUE N3YYEHHBIX
BEUIECTB M MAaTEpUaioB B OBITYy, CEIbCKOM XO3SICTBE, Ha IMPOM3BOJACTBE; IMPUMEHEHHUE IPOTYKTOB
nepepaboTKU NPUPOAHBIX HMCTOUYHUKOB YIJIEBOAOPOAOB (Yroijib, NPUPOJAHBIA Ta3, He(Tb) B OBITY H
IIPOMBIIIJIEHHOCTH; TOHUMaHUE Bpeaa (OMacHOCTH) BO3JEHCTBUS Ha YEJIOBEKA OIPE/IEICHHBIX BEIIECTB, a
TakXke CHoCOOOB YMEHBIIEHUS M NPEAOTBPAIIECHUS HX BPEIHOTO BO3JACHCTBUS; NOHMMAHHE 3HAYEHUS
KHUPOB, OEIIKOB, YIIIEBOIOB JJIsl OpraHU3Ma YellOBeKa;

OCYLIECTBIIAITh C ONOPOHM Ha alNropuT™M Yy4eOHBIX JEHCTBMH NHOUCK U OTOOp XUMHUYECKOH
nHpopManuy, HeoOXOAUMOM Ul CO3/IaHMs MUCBMEHHBIX M YCTHBIX COOOIIEHHH, TPAaMOTHO HCIIONB3YS B
HUX IOHATUHMHBIN anmapaT HayKd M WJUIFOCTPATUBHBIA Marepuai; MyOJIMYHO MPEACTABIATH MOJyYCHHbIE
Pe3yabTaThl SKCIEPUMEHTAIBHON U/UIH TEOPETUYECKOM e TEILHOCTH.

Oco0eHHOCTH OLIeHHBAHHUS

CrneuuvanbHble YCIOBHUS IPOBENEHUS TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH U IPOMEXKYTOUHOU
arrectauuu odydaromuxcs ¢ 3[1P MoryT BkitouaTs:

0co0yro (hopMy OpraHU3aIMH TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTecTanuu (B
MaJIOH Tpynne, MHIUBUAYAIbHYIO) C YY€TOM 0COOBIX 00pa30BaTeNbHbIX NOTPEOHOCTEH U MHIMBHU YA bHbBIX
ocobenHocTel ooyvarommuxcs ¢ 3I1P;

IPUCYTCTBUE MOTUBALIMOHHOTO 3Tara, CIIOCOOCTBYIOIIET0 IICUXOJOrMUECKOMY HAaCTPOIO Ha paboTy;

OpPraHM3YOIYI0 IOMOIIb ME€Jarora B palMOHAIM3alUN PaCIpEeIeHUs BPEMEHH, OTBOJMMOIO Ha
BBINOJIHEHUE PaldOTHI;

IIPEIOCTABJIEHUE BO3MOXHOCTH HCIIOJIb30BAHUS CIPAaBOYHOM HH(pOpMaluu, pa3HOro poja
BU3YAJIbHOW TOAJEPKKHU (OINOPHBIE CXEMbl, AITOPUTMbI YYE€OHBIX JIE€HCTBHI, CMBICIOBBIE ONOPHI B BUJE
KJIFOUEBBIX CJIOB, IUIaHa, 00pa3iia) MpU caMOCTOSATEIbHOM IPUMEHEHUN;

rHOKOCTh MOAX0JIa K BBIOOPY (hOpMBI M BHJIa JUArHOCTUYECKOTO MHCTPYMEHTApHs M KOHTPOJIBbHO-
U3MEPUTENIbHBIX MaTepUaIoB C yYETOM OCOOBIX 00pa30BaTENIbHBIX MOTPEOHOCTEW M WHIAMBUAYaJIbHBIX
BO3MOXKHOCTEH oOyyaromierocs ¢ 311P;

00JIbIIYI0 BapUaTUBHOCTbh OLICHOYHBIX IPOLEAYpP, METO/OB OLEHKH M COCTaBa MHCTPYMEHTapHs
OLIEHUBAaHMSI, TIO3BOJISIIOLIYIO ONPEIEIUTh 00pa30BaTeIbHBIN pPe3yabTaT KaXa0ro 00yJaronerocs;

aJanTalyio MHCTPYKLIHUU C YYETOM OCOOBIX 00pa3oBaTeIbHBIX MOTPEOHOCTEW W WMHAMBHUAYAIbHBIX
TpyaHocteil obyuaronuxcs ¢ 3[IP (B wactHoCTH, ympouieHHe (OpPMYIMPOBOK MO I'PaMMaTHYECKOMY H
CEMaHTUYECKOMY O(OpPMIIEHHI0, 0c000€ MOCTPOEHHE MHCTPYKLUHU, OTPaXKAloUIe ITarmHOCTh BBHITOJHEHUS
3a7aHus);

OTCIe)KMBaHUE JEUCTBUH oOOydyaromierocst A OLEHKM TMOHMMAaHUS WM MHCTPYKUMHM U, TpHU
HE00XO0/IMMOCTH, €€ YTOUHEHUE;

YBEJIMUEHUE BPEMEHU Ha BBIIIOJIHEHUE 3a[aHHI;

BO3MO)XHOCTb OpraHU3allUd KOPOTKOIO IEpepbiBa IIPUM HApPaCTaHMM B IOBEACHHUH IOJPOCTKA
MIPOSIBJIEHUI YTOMJIEHUS, HCTOIICHNUS;

UCKJTIOUEHHE CUTYalMil, MPUBOASIIMX K SMOLMOHAIBHOMY TpPaBMHUpPOBaHHMIO oOOydaromierocs (B
YaCTHOCTH, HEraTUBHBIX PEAKIUi CO CTOPOHBI Mearora).

CobmntofieHue BBIIICTIEPEUUCICHHBIX YCIOBUM MPOBEACHUS TEKYILEro KOHTPOJS YCIEBAEMOCTH U
MIPOMEXYTOUHOM aTTecTalli TIO3BOJSET HCKIIOYUTh HEraTMBHOE BJMSHHE CTOPOHHHMX (AaKTOpOB Ha
MPOAYKTUBHOCTH BBINOJNHEHHs o0ydaromumcst ¢ 3[1P TecTOBBIX 3ajaHUii U BBIIBUTH OOBEKTHUBHBIA YPOBEHb
YCBOEHHUS yueOHOr0 MaTepHarna.

IIpumepHbie Buabl JesiTebHOCTH oOy4darwomuxca ¢ 3IIP, oOycioBiaeHHble 0COOBIMHU
o0pa3oBaTeIbHBIMH MOTPEOHOCTSIMH M o0eclevynBalOliie OCMBICIIEHHOE OCBOEHHE COJdep:KAHUHU
o0pa3oBaHusi 0 npeaMeTy «XUMHUI»

Conepxanrie BHIOB jAesTelbHOCTH oOydarommxcs ¢ 3[IP Ha ypokax XuMuM omnpenernsieTcss Hux
0coObIMU 0Opa3oBateabHbBIME TOTpeOHOCTIMH. [ToMuMo mupoko ucnonb3yembix B OOIT OO0 obuwmx st
BCceX OOYyYaromMXCsl BHUJOB JACATEIbHOCTH CIIEAYET YCUJIUTHh BUIBl JEATEIBHOCTH, CHEHU(PHYHBIC JUIS
JAHHOM KaTeropuu oOydaromuxcs, 00ecleyrBarOIMe OCMBICICHHOE OCBOEHHE COJEpXkKAHUSA 00pa3oBaHMs
[0 MpEeIMETy: YCHUJIEHHE IMPEeIMETHO-NPAKTUYECKONW NEATEIbHOCTU C aKTUBU3ALMEH CEHCOPHBIX CHCTEM;



qycpeaoBaHnuC BUAOB JACATCIBHOCTH, 3aﬂeﬁCTByIOHIHX Pa3siIn4IHbIC CCHCOPHBLIC CHUCTCMbI; OCBOCHUC
Marepuasa C ONOpOH Ha aITOPUTM; <«IIOUIArOBOCTh» B M3YYEHHHM MaTepHaja; HCIIOJIb30BaHHE
JIOTIOJTHUTEHHON BHU3YaJIbHOM OMOpPHI (TUIAHBL, OOpPAa3Ilbl, CXEMBI, MIAOJIOHBI, OMOpPHBIC TaOMUIlBI). [lis
pa3Butusi y oOydaromuxcs ¢ 3IIP ymenus nenmatb BBIBOABI, (OPMHUPOBAHHS TI'PAMOTHOTO PEYEBOTO
BBICKa3bIBaHUSI HEOOXOIUMO HCIOJIb30BaTh OIMOpHBIE cioBa M kimme. Ocoboe BHUMaHUE YACTUTH
00Y4EHHIO CTPYKTYPHPOBAHHIO MaTepHalia: COCTABICHUIO PUCYHOUHBIX M BEpOAJBHBIX CXEM, COCTABICHUIO
TaONUI, COCTAaBJICHUIO KJaccUu(UKauu ¢ OOO3HAYEHHBIMH OCHOBAHUSAMHU Ui KJIacCUPUKAUH U
HAITOJIHEHHUIO MX IPUMEPAMH U JIp.

[TpumepHas TemaTuyeckas u TepMUHoOJIOrnyeckas jekcuka coorerctsyeT OOIT OOO.

s obyuaromuxcs ¢ 3P cymiecTBeHHBIMU SBIISIOTCS MTPUEMBI paOOTHI € JIEKCHYECKHUM MaTepHaIoM
no mpeamery. llpoBogutcs crnenuanbHas paboTa MO BBEJACHHUIO B aKTHBHBIM CJIOBapb OOy4aroImuxcs
COOTBETCTBYIOIIEH TEPMHUHOJIOTHH. [I3ydaemble TEpMHUHBI BBOJAATCS Ha MOJHCEHCOPHOM OCHOBE,
o0s3aTenibHA BU3yaJbHAs TOAJIEPKKA, alTOPUTMBI PabOTHI C ONpPEACICHHEM, OIOPHBIE CXEMBI JUIA
aKTyaJM3allii TEPMUHOJIOTUH.

Conep:kanue npeamMera

Conep:xanue kypca xumun 8 KJIACC (nepBblii rox o0yyeHunsi HA YpPOBHe OCHOBHOT'O 00111€ro
00pa3oBaHuA)

IlepBoHavajbHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Tena u eewecmea. OchogHvle MemoObl NO3HAHUA: HAONIOOeHUe, usMepeHue,
akcnepumenm. duznyeckne U XUMUYecKue siBieHus. Yucteie BemecTBa u cMecH. CrocoObl pa3ieseHus
cmecell. AtoM. Mosekyna. XUMUYECKUN 3JIEMEHT. 3HAKW XUMHUYECKUX 3J1eMeHTOB. [IpocTbie U crnoxHbIe
BemiecTBa. BaneHTHOCTh. 3axkon nocmosmcmea cocmasa eewecmeéa. Xummueckue (Gopmyinsl. MHIEKCHI
OTHOCHUTENbHAs ATOMHAs U MOJIEKYJIsipHasi Macchl. MaccoBasi 107151 XMMHYECKOTO 3JIEMEHTa B COCIUHEHHUH.
3aKOH COXpaHEHHsI MaccChl BEIIeCTB. XHWMHUYeckue ypaBHeHHs. KoapduimeHnTtsl. YcnoBus W TpPHU3HAKU
MIPOTEKAHUs XUMUYECKUX peakuuid. MoJib — eqMHUIA KOIM4YecTBa BellecTBa. MossipHas Macca.

Kucaopoa. Bonopon

Kucnopon — xumuueckuil smeMeHT u npoctroe BemectBo. O30H. CoctaB Bo3nyxa. dusmyeckue u
XUMHUECKHEe cBoMcTBa Kuciaopoa. [lonyyenne u npumeHeHue kuciaopona. Tennosoti aghghexm xumuueckux
peaxyui. I[lonamue 06 3K30- u 3H0OMepMuyecKux peakyusx. Bogopon — XUMUYECKUH 3IIEMEHT U MPOCTOE
BenlecTBo. Pdusnueckue M XMMHUYECKHE cBolcTBa Bojopona. [lomydyeHue Bomopoda B J1abOpaTOpHH.
Ilonyuenue 6o0opooa 6 npomviuunennocmu. Ilpumenenue 6odopooa. 3akoH ABoraapo. MonspHblil 00beM
ra3oB. KauecTBeHHbIe peakly Ha ra3000pa3Hble BellecTBa (KUCI0poAd, Bogopoa). OObeMHbIE OTHOIICHHUS
ra3oB [P XUMHYECKUX PEAKIIMIX.

Bopna. PacTBopsl

Booa & npupoode. Kpyzosopom 600w 6 npupode. Dusuueckue u Xumuyeckue cC80UCMBA B00bl.
Pacmeopui. Pacmeopumocms éeugecms 6 6ode. KoHuieHTpauust pactBopoB. MaccoBasi J10Ji1 paCTBOPEHHOTO
BELIECTBA B paCTBOPE.

OcHoOBHbBIE KJ1aCChl HEOPTAHUYECKUX COeIMHEeHU I

Oxkcunsl. Knaccuduxarms. Homenkinarypa. @Qusuueckue ceoticmea okcuoos. XuMUYECKHE CBOMCTBA
okcunoB. llonyuenue u npumenenue oxcuoos. OcHoBanus. Knaccudukarmusa. Homenknarypa. Qusuueckue
ceolicmea  ochoeanuti. IlomydueHne ocHoBaHMM. XHMHUYECKHME CBOWCTBAa OCHOBaHUM. Peakuus
nertpanu3anuu. Kucnorel. Kimaccudukanms. Homenknarypa. @Qusuueckue ceoticmea kuciom. Ilonyuenue u
npumeHenue Kuciom. XUMUYECKHe CBOMCTBAa KUCIOT. HauKaTopel. MI3MeHeHne oKkpacku MHIUKATOPOB B
pasnuunbix cpenax. Comu. Knaccudukanus. Homenknarypa. @usuueckue ceoticmea coneti. Tlonyuenue u
npumeHenue conel. XUMUYECKHE CBOICTBa coiel. [ eHeTnueckas CBsA3b MEXAY KIacCaMH HEOPTaHUUYECKUX
coenquHeHnil. [lpobnema be3onacnoco UcCnonb308anUs Gewecms U XUMUYECKUX DeaKyull 8 NO8CeOHe8HOU
JrcusHu. TokcuuHvle, 2oproyue u 63pbleOONAcHble geujecmed. bvimosas xumuueckas epamomuocme.

Crpoenne aroma. Ilepuoguyeckuii 3aKoH ¥ NepuoOANYECKAS CHCTEMAa XMMHUYECKHX 3JIeMEeHTOB
JI.A. MenneneeBa

Ctpoenue aroma: sapo, dHEpreTudeckuid ypoBeHb. Cocmaeg si0opa amoma: npomowsl, HeumpoHbi.
Hzomonuwi. Ilepnonnueckuil 3akon .M. Menneneesa. Ilepuonnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
J.M. MenneneeBa. ®u3nueckuil CMbICI aTOMHOTO (IIOPSAIKOBOr0) HOMEpa XMMHUYECKOTO JIEMEHTa, HOMEpa
Ipynnbl ¥ NepuoAa Mepuoaudeckoil cucteMbl. CTpOEHHUE HHEPreTUYECKUX YpOBHEH aTOMOB mepBbix 20
XUMHUYECKUX DJIEMEHTOB mnepuoguueckoil cucrembl J.WM. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHMS



CBOMCTB aTOMOB XMUMHYECKHMX 3JIEMEHTOB U UX COCIMHEHUN Ha OCHOBE IIOJIO)KEHUS B NEPHOIUYECKOMN
cucteme /.M. MenneneeBa u ctpoeHus aroMa. 3uauenue Ilepuoouuecxkoeo 3axona /[.M. Menoeneesa.

Ctpoenue BemecTB. XUMUYECKAasl CBSA3b

DnekmpoompuyamenbHOCMb AMOMO8 XUMUyeckux snemeHmos. KoBalleHTHass XMMHUYECKas CBSA3b:
HETOJISIpHAs U NMONApHAsL. [loHAamue 0 6000POOHOU C8a3U U ee GIUAHUU HA (PU3UYecKUe C8OUCMBA Geujecmes
Ha npumepe 600bi. VloHHAs cBA3b. Mertamnyeckasi CBS3b. [unbl KPUCMALIUYECKUX Peuemor (amoMHas,
MONEKYNIAPHAA, UOHHASA, MeMAlIuUYecKas). 3a8ucumocms @Qu3UYecKux Cceolcmse eeuwjecme om muna
KPUCTANLIUYECKOLL peulemKu.

XuMHn4ecKue peakunu

IHouamue o cxkopocmu xumuueckou peaxyuu. Paxkmopwl, enuslowue HA CKOPOCMb XUMUUECKOU
peakyuu. Ilonamue o kamanuzamope. Knaccudukanus XUMHUUECKUX PEAKIHUNA MO Pa3IMYHBIM IpPU3HAKAM:
YHUCIy M COCTaBYy MCXOJHBIX M TMIOJIYUEHHBIX BEILECTB; HM3MEHEHHUIO CTENEHEHl OKHCICHHS aTOMOB
XUMHUYECKHUX D3JIEMEHTOB; IOTJIOLIEHUIO WJIM BBIICICHUIO 3HEPIUU. DJNEKTPOJMTHYECKAS JAUCCOLMALIMSL.
OnexTpodauTbl U HedneKTpoiauTsl. Monbl. Katnonbl u anuonsl. Peakuuu noHHOro oOMeHa. ¥YcioBUA
NPOTEKaHUsS PEaKUUi MOHHOTO OOMEHa. DJIEKTPOJUTHYECKas IMCCOLMAIUS KHCIOT, LIeNoYe W coliel.
Crenenp okucinenus. OmnpeneineHue CTENEHU OKUCICHUS aTOMOB XUMHUYECKUX JIEMEHTOB B COCIUHEHHSIX.
Oxucnurens. BoccranoButeinb. CyllIHOCTh OKMCIUTENIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMI.

Coaep:xanue xkypca xumnu 9 KJIACC (BTopoii rog 00y4eHuss Ha YPOBHE OCHOBHOIO 001Iero
o0pa3oBaHus)

Hemeranusl IV — VII rpynn u ux coeamHenus

IlonoxeHnne HEMETAIIOB B IEPUOJMYECKON CHCTEME XMMHUYeCKHX diemeHToB [[.M. Menneneena.
OO6mue cBoiicTBa HeMeTalIoB. ['anoreHsl: ¢puznyecKkue U XUMU4deckue cBoiicTBa. CoeMHEHUS TalOTeHOB:
XJIOPOBOZOPOA, XJOPOBOAOpOAHAs KucioTra u ee coiu. Cepa: (u3nyeckue M XHUMHYECKHE CBOWCTBA.
CoenuHeHUs cepbl: cepoBOJOPOA, CylIbGuAbl, OKCUIbl cepbl. CepHas, cepuucmas u cepo8oOOPOOHAs.
Kuciomul 1 UX coid. A30T: pusndeckue u xumudeckue csoiictsa. Ammuak. Conu aMMoHus. OKCHBI a30Ta.
A3zoTHas kucnota u ee conu. Pochop: pusznyeckue u xummuueckue cBoiictpa. Coenunenus ¢pocdopa: oKkCua
dochopa (V), oprodhochopHas Kuciota U ee coid. YTiaepoa: (U3NUECKUEe W XUMHUYECKHE CBOMCTBA.
Annomponus yenepooa: aimas, epagum, kapoun, gyainepenvi. CoeiuHeHus yriaepoaa: okcuasl yraepona (II)
u (IV), yronbHas kucnota u ee coiu. Kpemnuii u e2o coeounenusi.

MeTa/libl M MX COCAUHEHUS

Ilonoscenue memannos 6 nepuooudeckol cucmeme xumudeckux snemenmos J|.H. Menoeneesa.
Memannvl 6 npupode u obwue cnocobwl ux nonyuenus. Oowue gusuueckue ceolicmea memannos. Oo1HE
XMMHUYECKHE CBOWCTBA METAUIOB: pEaKLUU C HEMETaNIaMU, KUCIOTAMHU, COJISIMU. DIeKMpOXuMudecKuti pso
Hanpsixcenuu memannos. lllenounele MeTaiibpl U UX coeAuHeHus. lllenodyHo3eMenbHbIE METalbl U UX
coenuHeHHs. AmoMUHUN. AMDOTEpHOCTh OKCHA U TUIpoKcuaa amoMunus. XKenezo. CoenuHeHHs Kene3a
U UX CBOMCTBA: OKCHUJIBI, THAPOKCH I 1 conu xene3a (I u III).

ITepBoHauajibHBIE cBe/leHUsI 00 OPraHNYecKMX BelecTBax

[lepBoHavanbHBIE CBEIECHHMS O CTPOEHUM OPraHMYECKUX BEILECTB. YTJEBOJOPOJbI: METaH, 3TaH,
3TWIEH. Mcmounuku y2neeo0opooos. npupooHulil 2a3, negpms, yeons. Kuciopoconepxaume coequHEHMS:
CHUPTHI (METAHOJ, 3TAHOJI, TTUIEPHH ), KAPOOHOBBIE KUCIOTHI (YKCYCHAs! KHCIIOTa, aMUHOYKCYCHAsI KUCIIOTA,
CTeapuHOBasi W OJICMHOBAas KHUCJIOTHI). buonoruueckn BakKHbIE BEIIECTBA: JKUPBI, TIJIIOKO3a, OENKH.
Xumuueckoe 3azpsaszHenue okpysrcaiouels cpeobl U e20 NoC1e0CMaUsl.

Tunsl pacyeTHbIX 3a1a4:

1. Beruucnenre MaccoBoil 1011 XUMHUYECKOTO 3J€MEHTa 1o (GopMysie COeNuHEHUs. YcmanosneHue
npocmetiuiei popmynvl 8euiecmsea no Macco8biM 00JIAM XUMUYECKUX DNEeMEHMO8.

2. BbluncrneHus MO XUMHUYECKUM YpaBHEHHUSM KOJIUYECTBa, 0OBEMa, Macchl BeIIECTBa IO
KOJIMYECTBY, 00bEMY, Macce peareHTOB WM MPOYKTOB PEaKIUU.

3. Pacuer MaccoBOl 10U pacCTBOPEHHOI'O BEILIECTBA B PacTBOPE.

IIpumepHbIe TEMbI IPAKTHYECKUX PAdOT:

1. Jlaboparoproe obGopymoBanue u mpuembl oOpamieHusi ¢ HUM. [IpaBuia OGe3omacHoil paboOTHI B
XUMHUYECKOH J1abopaTopu.

2. OuncTKa 3arpsA3HEHHON TOBapEHHOM COJIH.

3. Ilpu3Haku NpoTEeKaHUSI XUMUYECKUX pEaKLUH.

4. ITony4yeHne KUCIOpOaa U U3YYEHHUE €r0 CBOWCTB.

5. IlonydyeHnue BOIOpOIa U U3YYEHUE €TI0 CBOKCTB.



6. IIpuroroBieHre pacTBOPOB € ONPEAEIEHHON MacCOBOW JJ0JIEH paCTBOPEHHOT'O BEILIECTBA.

7. PemieHne SKCHEpUMEHTAIBHBIX 3a7ad 1O TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKHUX
COCIIMHECHUI.

8. Peakniuu noHHoro ooMeHa.

9. KauecTtBeHHbIEC peakili Ha HOHBI B PaCTBOPE.

10. [TonyyeHue aMMHuaka 1 U3y4eHHUE €r0 CBOWCTB.

11. Ilony4yeHue yriaekuciaoro raza U U3y4eHHe ero CBOMCTB.

12. Pemenue skcnepuMeHTaIbHbIX 3a1a4 1o Teme «Hemeraiuel IV — VII rpynn u ux coenuHeHun».

13. Pemienue sKCriepuMEHTaNbHBIX 33/1a4 10 TeMe «MeTasuibl U UX COSTUHEHUS.

[Tpu npoBenenuun 1ab0paTOpHOM pabOTHI KaKIbIA €€ 3Tall BHIIOJIHSAETCS 00y4YaroUIMMUCS BMECTE C
yuuTeNleM M TOJ €ro pyKoBOACTBOM. Ha 1ocke 00s3aTenbHO BBIBEIIMBAIOTCS MPaBUIA TEXHUKU
0€30MMacHOCTH, COOTBETCTBYIOLUME [AaHHOMY BHUAY pabOThl, JaeTcs NpaBHIIbHAs 3amuch (QOpPMYJbl U
YKa3bIBAETCs 1eJb MpoBeAcHHs paboThl. [Ipr HEOOXOAMMOCTH TaeTCsl BU3YAIbHBIN aITOPUTM BBIMTOTHCHHUS
3alaHusl. JTO CIOCOOCTBYET OCO3HAHHMIO OOYYAIOUIMMUCS BBIMONHIEMBIX JEHCTBHA U IMOIy4YEHHOTO
pe3yibTara.

Conep:xxanue yueOHoro npeamera (8 kiacc)
Tema 1. [lepBoHayajibHbIe XUMHYecKHe NOHATHA. (204)

[Ipenmer xumuu. Tena u eewecmga. OcnogHble MemoObl NO3HAHUA. HAONIOOeHUe, UMepeHue,
axcnepumenm. CBONCTBA TBEPABIX, SKHJIKHX, Tra3000pa3HBIX BEIIECTB, WX CYIIECTBEHHBIC MPHU3HAKH.
duznyeckue U XUMU4Yeckue spieHus. Yuctele BemecTBa U cMecH. CrocoObl pa3zeneHus cMeceid. ATom.
Momnekyna. XUMHUYECKUN HJIEMEHT. 3HAKH XMMHYECKUX 3JIeMEHTOB. [IpocThie W CIOKHBIE BEIECTBA.
Annorponus. BanentHocTs. 3axkon nocmosancmea cocmasa gewjecmaa. Xumudeckue Ghopmyinsl. MHIEKCHI.
OTtHocuTeNnbHAsE aTOMHAs U MOJIEKYJISIpHAst Macchl. MaccoBasi 10711 XMMHUYECKOTO 3JIEMEHTA B COSAUHEHUH.
3aKOH COXpaHEHHUsI MacChl BEIIeCTB. XuMmMudeckue ypaBHeHUs. KoadduiuumeHTsl. YCIOBUS U NPU3HAKU
MPOTEKAHUS XUMUYECKUX PEAKIIUN.

IpakTuyeckass padora Nel «lIpaBuna TexHukH O€30MACHOCTH W HEKOTOPBIE BHIBI PabOT B
XUMHUYECKOH 1abopaTopHm»

IIpakTuyeckas padora Ne2 «HabnroneHnue 3a ropsiiieii cBe4oi» (A0MalIHUi SKCIIEPUMEHT)

IIpakTnyeckas padora Ne3 «AHanu3 OYBBI»

Pacuernble 3agaum. Bolunicnenue MaccoBOM J0JIM  XUMHYECKOrO D3JeMeHTa 1o (opmyie
COeUHEHUS. Ycmamnoenenue npocmetiwiell Gopmynvl Gewecmea nNO MACCOBbIM  OO0NAM  XUMUYECKUX
9/1eMEeHMO8.

Tema 2.BaxHeliMe NMpeJICTaABUTEIM HEOPraHN4YecKuX BemecTs. KojimuecTBeHHbIE OTHOIIEHUS
B xumuu(18 yacon)

Cocmas 6030yxa. Kucnopog — XUMUYECKUH 3J€MEHT U MPOCTOE BemecTBO. O30x. OuU3ndecKkue u
XUMHUYECKHE CBOICTBa kuciopoaa. [lomyueHne u npuMeHeHne KUCIOpoaa.

Bonopoa — XuMHUecKHil 3JIEMEHT M MPOCToe BemecTBo. Pu3Myeckne M XUMHUUYECKHE CBOMCTBA
Boopoja. [Tonyuenue Bogopona B nadboparopuu. [loayuenue 6ooopoda 6 npomsiunennocmu. Ilpumenenue
8000poaa.

Kucnorel. Kmaccudukanms. Homenknarypa. @usuueckue ceoticmea «uciom. Ilomyuenue u
npumeHenue Kuciom. XUMUYECKHe CBOMcTBa KUCIOT. MHaukaTopel. MI3MeHeHne okpacku MHIMKAaTOPOB B
pasnuunbix cpeaax. Comu. Knaccuduxamus. Homenknarypa.

Monb — envHUIIA KONMMYECTBa BemiecTBa. MomsipHas macca. 3akoH ABorajpo. MomsipHblii 00beM
ra3oB. OObEeMHBIC OTHOIIICHHS Ta30B MPU XUMUYECKUX PEAKITHSX.

Booa 6 npupoode. Kpyeosopom 600v1 6 npupode. @usuueckue u Xumuyeckue cC80UCMBA B0ObL.
OcnoBanus. Kmaccudukanms. Homenknarypa. MI3MeHeHre OKpacku HHANKATOPOB B IIEJIOYHOM Cpeie.

PactBopsl. Pacmeopumocms 6ewjecmé 6 6ode. KOHIEHTpalusi pacTBOpoB. MaccoBas J0Js
PacTBOPEHHOTO BEILIECTBA B pacCTBOPE.

IIpakTuyeckas padora Ned. [Tonydyenue, coOupanue U pacro3HaBaHue KUCIOPOIa.

IIpakTuyeckasi pa6ora NeS. [TlonmydyeHue, cobupaHue u pacro3HaBaHuE BOJOPOJA.

IIpakTyeckas padoraNe6. IIpuroroBineHue pacTBOPOB C ONpPENEICHHON MacCOBOM JA0jel
PacTBOPEHHOI'O BELIECTBA.



PacuerHble 3agauyd. BelUuCICHHS MO0 XUMUYECKUM YPaBHEHHSIM KOJUYECTBA, O0BEMa, MacChl
BEIIIECTBA IO KOJIMYECTBY, O0BEMY, MAacCe€ PEareHTOB WJIM IPOIYKTOB peakiuu.Pacuer maccoBoil mosm
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

Tema 3. OCHOBHBIE KJIACCHI HEOPraHUYeCKUX coequHeHui. (1049)

Oxcunel. Kmaccudukarms. XumMudeckne CBOWCTBA OKCHIIOB. llonyueHue u npumeHeHue OKCUOOS.
OcnoBanus. Knaccudukanus. XuMudeckue CBOWCTBa OCHOBaHWH. Peakumsi HeWrpanuzanuu. [lonyuenue
OCHOBAHUIL.

Kucnorel. Knaccudukanusa. Qusuueckue ceolicmeéa xuciom. XUMHUYECKHE CBONCTBA KHCJIOT.
Ionyuenue kuciom.

Comu. Knaccudukanus. Quzuueckue ceoticmea cofeli. XUMHYECKUE CBOWCTBA cosieil. [lonyuenue
cozell.

['eneTnueckas cBsI3b MEKY KJIaCCAMU HEOPTAHUYECKUX COCITMHEHUN.

IIpakTyeckas padora Ne7. PemieHne sKCIEpUMEHTaNIbHBIX 3a7ad 10 TeMe «OCHOBHBIE KIIACCHI
HEOPraHWYECKUX COCAMHEHUIN.

Tema 4. Ctpoenne atoma. Ilepuoguyeckuii 3aKOH M NePUOAUYECKAS CHCTEMAa XHUMHYECKHUX
j1eMenTOB .. MenpaeneeBa. (84)

EcTecTBCHHBIC CEMEHCTBA XMMUYCCKHMX DJIEMCHTOB: IIEJIOYHBIC METAJUIBI, INEIOYHO3EMEIILHBIC
MeTaJUIbl, TaJoreHbl, HHEPTHBIC Ta3bl. AMdoTepHOoCcTh. [lepuoauyeckuii 3akon /.M. MenaeneeBa. 3naueHue
IIepunonnueckoro 3akona /I.11. Menneneena.

Atom. CTpoeHne aToma: sapO, dHepreTudyeckuii ypoBeHb. Cocmas s0pa amoma: NpOMOHb,
Heumponuwl. M3omonol.

CtpoeHre >HEpreTUYecKuX ypoBHEH aToMoB nepBbiX 20 XMMHUYECKHX 3JIEMEHTOB MEPUOAMYECKOMN
cucremsl /.. Menneneesa.

[Tepnonuueckas cucremMa xuMudeckux 3neMeHToB J[.1. MenneneeBa. @U3nUeCcKuil CMBICT ATOMHOTO
(mOpsiIKOBOr0) HOMEpPAa XMMHUYECKOTO 3JIEMEHTa, HOMEpa TPYNIbl U IMepuoAa MEePUOJIUYECKON CHUCTEMBI.
3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB AaTOMOB XHUMHUUYECKHUX »JJIEMEHTOB HAa OCHOBE IIOJIO)KCHHUS B
nepuoanyeckoit cucreme .M. MenzaeneeBa u CTpOCHUSI aTOMa.

XapaKTepHUCTUKA DISMEHTA 10 €T0 MOJ0KEHUIO B [Iepnoanieckoi cucTeme.

TemaS. Crtpoenune BemecTB. XuMHYeCKasi CBs3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuun(104).

WNonnass cBsi3b. Howunas kpucmaniuueckas pewemka. KoBaJleHTHas XMMHYECKasi CBSI3b.
Banentnocts. Monexkynapnas m amomuas xpucmaniuveckue pewiemku. KoBaneHTHass HemoJjsipHas M
MOJISIPHAsT XUMHYECKasi CBSI3b. JDNEeKMpoOmpuyamenrbHoCms amomo8 XuMuuyeckux ds1eMeHmos. [[unois.
Meramnueckas CBSI3b U MeMALIUYEcKas KpUCMALIUYEcKas peulemra. Tunvl Kpucmaniiuyeckux peuemox
(amomHas, MONEKVIAPHAs, UOHHAS, MemAauiuvyeckds). 3asucumocms @Quauuyeckux c8oUCm8 eujecme om
Muna KpUCmaiiudeckou peuemxu.

Crenenb okwucienus. OrnpeneneHue CTENEeHW OKHUCICHUS AaTOMOB XHMMHYECKHX DJIEMEHTOB B
coequHeHusx. CoctaBieHue (OpMyNn BEIIECTB MO CTEMEHsSM OKuciIeHusa. HomeHkmatypa OMHapHBIX
COCTUHCHH.

Oxkucnurens. BocctanoButesns. CyliHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

9 KJIACC
(2 4 B HEgemnto, Bcero 68 u)

Conep:xanue yueOHOT0 npeamera

IloBTOpeHue kypca 8 kiaaceca

OCHOBHBIE KJIACChI HEOPTAHNUYECKUX COSTUHEHNN. XUMUUYECKHUE PEaKIIIH.

[lonsiTue 0 ckKOpOCTHM XMMHYECKOW peakiuu. DakTophl, BIMUSIOUME HA CKOPOCTh XUMHUYECKOMN
peaknuu. [lonstue o karamusarope. Knmaccudukanus XUMHYECKUX PEAKIUN MO Pa3IUYHBIM MPU3HAKAM:
YUCIY M COCTaBY MCXOAHBIX M TIOJYYEHHBIX BELIECTB; W3MEHEHUIO CTENEHEW OKHUCIEHUSI aTOMOB
XMMHYECKHX AJIEMEHTOB; MOTJIONIEHUIO UJIU BBIJEICHUIO SHEPTHUH.

XMMHYECKHE PEAKIINH B PACTBOPAX

DNEKTPOAUTHYECKAST AUCCOLUALMS. DIEKTPOIUTHI U HEIEKTpoauThl. Monbl. KaTHOHB U aHUOHBL.
Peakiun wmoHHOro oOOMEHa. YCIOBUSA TIPOTEKAHUS PEAKIUA HOHHOTO OOMEHa. OJIEKTPOJUTHUYECKAs
JIMCCOIMAIINS KUCIIOT, IIeJouei U cojeil. XMMHUYECKHE CBOMCTBA KMCIIOT KAaK 3JICKTPOJUTOB. XMMHUCCKHC




CBOWCTBA OCHOBAHUW KaK JJIEKTPOJUTOB. XUMHUYECKUE CBOMCTBA COJEH KAK JJIEKTPOJMUTOB. ['HMaponus
COJIEH.

IIpakTuyeckass paGora PemieHue 5KCIEPUMEHTAIBHBIX 33/lad MO TeMe «DIEKTPOIUTHYECKas
aucconuanus. Y cJIoBHs MPOTEKaHUs XUMUYECKUX PEAKIN MEeXKIY paCTBOPAMHU AJIEKTPOIUTOB A0 KOHIIA»

Hemeranusl 1V — VI rpynn u ux coennHenunst

[TonoxxeHne HEMETAIJIOB B MEPUOJAMYECKON cUCTeMe XuMHueckux 3iemeHToB .M. Menneneena.
OOmue cBOMCTBa HEMETAIUIOB. [ aloreHbl: GU3HYECKUE U XUMUYeCKue CBoWcTBAa. COSTMHEHUS TaIOTCHOB!
XJIOPOBOJIOPOJ, XJIOPOBOAOpOAHas kucioTa U ee conu. Cepa: Qu3nMyeckue U XMUMHUYECKHUE CBOMCTBA.
CoeMHEHUs CEpBI: CEpOBOJOPOA, CYIbGUABI, OKCHIbI cepbl. CepHas, cepuucmas u ceposo0opoOHas.
Kuciomol 1 UX coiu. A30T: Qpu3ndeckue u xumudeckue cporctsa. Ammuak. Conu aMMoHus. OKCHABI a30Ta.
AzotHas kucnora u ee conu. @ocdop: Gpusnueckue u xumuueckue cporctra. Coenunenus Gocgopa: OKCHI
dochopa (V), oprodochopHas Kuciora u ee coiau. Yriepoa: (pu3Myeckue M XUMHUUYECKHE CBOMCTBA.
Annomponus yenepooa: aimas, epagum, kapoun, gyiiepenvt. CoenuueHus yriepojaa: okcuabl yraepoza (II)
u (IV), yrompHas kuciora u ee coinu. Kpemnuii u eco coedunerus.Curuxamuas npombluLIeHHOCHb.
Llonyuenue nememannos. Ilonyuenue Xumuieckux coeOUHeHUll HeMemaiios.

[lepBoHayanbHbIe CBEICHUS O CTPOCHHHM OPTraHUYECKHX BEIECTB. YTJEBOJOPOJbI: METaH, JTaH,
ITWICH. Mcmounuku yeneeo0opooos.: npupooHblil 2as, Hegms, yeoas. Kucnopoacoaepikanme CoeTuHCHS:
CHUPTHI (METaHOJI, 3TAHOJI, TTUIEPUH ), KAPOOHOBBIE KUCIOTHI (YKCYCHAsi KUCI0Ta, aMUHOYKCYCHAs KHCIIOTa,
CTCApUHOBAS M OJICMHOBASI KUCJIOTHI). BHOJIOTHYECKH BaXKHBIE BEIIECTBA: XKUPHI, TITFOK03a, OCIIKH.

IpakTnyeckne padoTbl.

N3ydeHune CBOKCTB XJIOPOBOAOPOIHON KUCIOTHI

H3yyeHne CBOMCTB CEPHOUN KUCIOThI

Tonyuenue ammuara u uzyueHue e2o c80UCMS.

Ilonyuenue yenexucnoeo 2asa u uzyyeHue e2o ceoticms. Kauecmeennas peaxyus nakapoonam-

UOHDL.

Tunsl pacueTHbIX 321a4: BplunciieHns Mo XUMUYECKUM YPaBHEHUSIM KOJIMYECTBA, 00bEeMa, MacChI
BEIIECTBA 110 KOJIMYECTBY, 00BEMY, MAaCCE PEarcHTOB WU MPOTYKTOB PEaAKIIHH.

MeTanjibl M UX COeAUHEHUS

Ilonooicenue memannos 8 nepuoouuecKkol cucmeme xumuueckux snemenmosg /.M. Menoeneesa.
Memannwt 6 npupoode u obwue cnocobwl ux noayyenus. Oowue gusuyeckue ceolicmea memannos. Oo0IME
XMMHUYECKHE CBOWCTBA METAJIOB: PEaKlUy ¢ HEMETaJlIaMU, KUCIIOTAMHU, COJISIMH. DIeKMpOXuMuyecKuti pso
Hanpsodicenuu memannos. lllenounele Metaibl U ux coequHenus. lllenoyHozemenbHbIE METAIIBI U UX
coequHeHms. JKECTKOCTh BOABI U cmocoObl e€ ycTpaHeHus. ATIOMUHUNA. AMQOTEpHOCTh OKCHIA H
ruapokcuaa amomunaus. JKene3o. CoeTMHEHUs JKelle3a U X CBOMCTBA: OKCHJIBI, THIPOKCHUIBI U COJTH JKeJle3a
(IT u I1T)._Koppo3ust MeTamioB U cocoObI 3aIUTHI OT HEe.

IIpakTuyeckne padoTbl. PereHne SKCIEPUMEHTATBHBIX 3a7ad Mo TeMe «MeTaibl U ux

COEIMHECHUS.

Tunbl pacyeTHbIX 3agad. BbluuciaeHUsS MO XUMHYECKUM YpPAaBHEHHUSM KOJUYECTBA, OO0BEMaM,
MAacChI BEIIECTBA 110 KOJIIUYECTBY, 00BEMY, MAaCCe PEareHTOB WM MPOAYKTOB PEaKIIHH.

XuMHus U OKpYsKaKOLIas cpeaa(24)

CrtpoeHue 3eMiu: sSApPO, MaHTHUs, 3eMHas Kopa, tutocdepa, ruapocdepa, atmocdepa. XuMHUSCKUMA
coctaB 3emiin. ['opHbie mopoasl. Munepanbl. Pynbl. Ocamounbie ropHbIe TOPo/ibl. [101e3HbIe HCKOTTaEMBbIE.

Xumuueckoe 3azpssHenue okpysicaoueli cpedvl U e2o nocieocmeus. I'nobaabHbIe IKOIOTHUYECKUE
npoOJieMbl _YeJIOBEYECTBA: HApPYIIIEHUE OMOTr€OXMMHYECKUX KPYTOBOPOTOB XHWMHYECKHX JJIEMEHTOB,
NOTEIJICHUE KIUMaTa, KUCIOTHbIE JOXKIU U AP. O30HOBBIE JIBIPHL.

OQ0001IeHN e 3HAHU 10 XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.

[lepuonnueckas cuctema xummuieckux sneMenToB .M. MenneneeBa u crpoenue atoma. CTpoeHue
BEIIECTB. XHUMHUYECKass CBs3b. (OCHOBHBIE KJIacChl HEOPraHMYECKUX COeqMHEHUH. (OCHOBHBIE KJIACChI
HEOPraHMYECKUX COoequHeHW. XuMudeckue peakuuu. Kraccupukanus XUMHYECKHX — PEaKIIH.
XHWMHYECKUE CBOMCTBA IPOCTHIX U CJI0KHBIX BEHIECTB.

Tunsl pacueTHbIX 32/1a4: BrrunciieHns MO0 XUMUYECKUM YPABHEHHUSIM KOJIMYECTBA, 00bEMa, MaCChI
BEIIECTBA 1O KOJIUYECTBY, 00BEMY, MAcCe PeareHTOB WU MPOIYKTOB peakiuu. Pacuer maccoBoil monu
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.




TemaTnyeckoe IaHMPOBaAHUE

Kontp [IpakT
Tembl Kon OJIbHBIC WYECKUEC
Hac paboThI paboThl
8 kaacc
ITepBoHaYaIbHBIC XUMUYCCKUE TTOHSTHS 20 1 3
BaxHeiime mnpeAcTaBUTENM HEOPTaHUYECKUX 18 1 3
BemlecTB. KojnmuecTBEHHBIE OTHOIICHUS B XUMUH
OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTMHEHUIN 10 1 1
Crpoenue artoma. llepuomuueckuii 3akoH W
MepuoanUecKas CUcTeMa XMMHYeCKuX sjeMeHToB JI.M. 8 0 0
MenpeneeBa
CtpoeHue  BemecTB.  XHUMHYECKas  CBS3b. 10 1 0
OKHCIUTENHEHO - BOCCTAHOBUTEIIBHBIE PEAKIIHU.
PesepBHOE Bpems 2
68 4 7
9 kJacc
[ToBTOpenue kypca 8§ kiacca 8 1
XHUMHYECKUE PEaKIIUU B PaCTBOPAxX 10 2 1
Hewmeramnsl IV — VII rpynn u ux coegunenus 26 3 1
MeTamisl 1 X COSTMHEHUS 16 1 1
XUMUS U OKpYKarolas cpena 2 0 0
O0600meHre 3HaHUH 110 XMMHH 32 KypC OCHOBHOM 5 0 1
IIKOJIBI
Htoro 68 6 5
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