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IlosicHuTeIbLHAA 3aMHCKA

PaGouas mporpamma mo XuMuH JIsl 00yJarOIIUXCS C 3aAPKKON MICUXUIECKOTO PAC3BUTHS Jlajiee —
3I1P Ha ypoBeHb OCHOBHOTO 00I1Iero 00pazoBaHus A ooydaromuxcs 8—9-x kinaccoB 'BOY mikosbr No
484 pazpaboTaHa B COOTBETCTBHH C TPCOOBAHHUSIMHU:

. ®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit
Denepauuny;

. npukaza Munnpocsemenus oT 31.05.2021 Ne 287 «O06 yTBepxkaeHUH GeaepaaTbHOro
rOCyIapCTBEHHOT0 00pa30BaTEILHOTO CTAHIapTa OCHOBHOTO O0IIETr0 00pa3oBaHUs»;

. npukaza Munnpocemernus oT 18.05.2023 Ne 370 «O06 yrBepxkacHuu denepaibHOM
00pa30BaTebHOM MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHUs;

. npuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsaka

OpraHu3aIlK U OCYIIECTBICHHUS 00Pa30BaTEIbHON AESITEIHPHOCTH IO OCHOBHBIM 00111e00pa30BaTeIbHBIM
nmporpaMmamM — 00pa3oBaTeIbHBIM IIPOTPAMMaM HA4aJIbHOTO O0IIEr0, OCHOBHOTO OOIIETO U CPETHETO
o01ero 0opa3oBaHuUs»;

. CII 2.4.3648-20 «CaHuTapHO-3IUAEMUOIOTHUECKHE TPEOOBAHMS K OPTaHU3alUsIM
BOCIIMTAHUS U O0OyUEHUs, OTJbIXA U 03JOPOBIICHUS AETEW U MOJIOJIEKH», YTBEPIKIEHHBIX
MIOCTAHOBJICHUEM IJIaBHOTO caHuTapHoro Bpada ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['urnennyeckre HOPMATUBEI U TPEOOBAHUS K 00ECTICUCHUIO
Oe3omacHOCTH U (WIK) 6€3BPEIHOCTH IS YelloBeKa (DaKTOPOB CpeJibl OOMTAHUS, YTBEPKICHHBIX
IIOCTaHOBJIEHUEM I'JIABHOTO caHUTapHOro Bpaua oT 28.01.2021 Ne 2;

. KOHIIETILIUY pa3BUTHs reorpaduueckoro oopasosanus B Poccuiickoit denepanmu,
YTBEPXACHHOM pelieHreM Kosuierui Musnmnpocsenienus ot 24.12.2018;

. KOHIIETILIUH SKOJIOTHYECKOT0 00pa30oBaHMs B CHCTEME 00IIEro 00pa3oBaHus;

. yueOHOro Ij1aHa OCHOBHOI'O 00IIero 00pa3oBaHus, yTBepkKaeHHOro npukazom ['bOY

mkoisl Ne 484 ot 29.08.2025 Ne 344-oy «O BHeCEHMM U3MEHEHUH B OCHOBHBIE 00pa30BaTeNIbHbIE
IPOrpaMMbl HaYaJIbHOTO OCHOBHOTO 00I1Iero 00pa3oBaHUs»;

. nojoxeHus o padoueit nporpamme ['BOY mixomsr Ne 484;

. IPUMEPHON ajanTUPOBaHHHON 00pa30BaTEeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus 00y4arOMIMXCs € 33JepKKOI nmecuxudeckoro pa3sutus ( ganee - [IAOOIT OOO 3I1P) B
dbenepanbHO paboyeit mporpaMMe BOCIUTaHUS U B paboueit mporpamme Bocrutanus ' BOY mikona Ne
484.

. benepanbHON pabouelt mporpaMmsbl O Y4eOHOMY IIPEeaAMETY «XHUMHUSI».

Pabouast mporpamMmma opreHTHpOBaHA Ha II€JIEBbIE TPHOPUTETHI, CPOPMYIUPOBAHHEIE B
dbenepanpHO pabouelt mporpaMme BOCIIUTaHUS U B pabodeit mporpamme Bocriutanuss ['bOY mkomsr Ne
484.

OO01asi XapakTepuCcTHKA Y4eOHOT0 npeaMeTa « XuMushH»

VYuebHublii npeaMer — «XHUMHS»  BXOJUT B TNpEIMETHYIO  00JacTb
«EcTecTBeHHOHayuHble NpeAMETh». B cucteme ecTecTBEHHOHAYYHOrOo 0Opa3oBaHUSI XUMHS Kak
y4eOHBII MpeaAMET 3aHUMaeT Ba)KHOE MECTO B IMO3HAHWU 3aKOHOB MPUPObI, (POPMUPOBAHUH HAYUHOM
KapTUHBl MUpa, CO3JAaHUU OCHOBBI XMMHUYECKUX 3HAHHM, HEOOXOIUMBIX AJIsi TOBCEIHEBHOM >KH3HH,
HaBBIKOB 3/J0POBOTO U OE30IIACHOT0 JJISUEIOBEKA M OKPY)KAIOIIEH ero cpeasl 00pasa )KU3HH, a TAKKE B
BOCHHUTAHHUU SKOJIOTHUECKON KYIbTYpPHI.

YcnemHocTh U3ydeHHsT XMMHUHM CBSi3aHa C OBJIAJICHUEM XUMHYECKUM SI3BIKOM, COOIOIEHUEM
npaBwi1 Oe3omacHOW paboThl TpPU  BBHIMOJIHEHWHM XUMHYECKOTO OSKCIIEPUMEHTa, OCO3HAHUEM
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MHOT'OYHCJICHHBIX CBSI3€M XMMHUU C IPYTUMH NIPEAMETaMHU IIKOJIBHOIO Kypca.

[Tporpamma BKITIOHYAET B c€0s1 OCHOBBI HEOPTaHMUECKOM M Oprannyeckor Xumuu. [ maBHOHI naeei
IIPOrpaMMbl SIBJII€TCSl CO3JaHMe 0a30BOr0 KOMILJIEKCA ONOPHBIX 3HAHUNIO XMMUH, BBIPAKEHHBIX B
(dhopMe, COOTBETCTBYIOIIEH BO3PACTY 00YUAIOMIMXCS U KX 0COOBIM 00pa30BaTebHBIM MOTPEOHOCTSIM.

B conepxaHuy JaHHOTO Kypca MPeACTaBICHbI OCHOBOIOJIATaAl0INE XMMUYECKUE TEOPETUUECKUE
3HAHHUS, BKJIIOYAIOIIME U3YUYEHUE COCTABA U CTPOEHUS BELIECTB,3aBUCUMOCTU UX CBOWCTB OT CTPOEHH,
IIPOrHO3MPOBAaHUE CBOMCTB BEILECTB, UCCIECJOBAHNE 3aKOHOMEPHOCTEN XMMHUYECKUX MPEBPAILECHUN U
IyTeW yNpaBiICHUS UMUB LIEJSAX [TOJIy4E€HUs BEUIECTB U MAaTEPUAJIOB.

TeopeTnueckyro OCHOBY U3yU€HUSI HEOPraHUYECKON XMMUU COCTABIISIET aTOMHO- MOJIEKYJIIPHOE
yuenue, [lepuoanueckuii 3akon [[.11. MenneneeBa ¢ KpaTKUMHUCBEACHUSIMU O CTPOCHHUM aTOMa, BUJIAX
XUMHUYECKOH CBSI3U, 3aKOHOMEPHOCTSIX IIPOTEKAHUS XUMUUYECKUX PEaKLIUM.

B u3yuenun Kypca 3Ha4MTEIbHAS POJIb OTBOJUTCS XMMHYECKOMY SKCIIEPUMEHTY: ITPOBEIECHUIO
MPAaKTUYECKNX M JIAOOpaTOPHBIX pabOT, OMHCAHHWIO PE3yAbTATOB YYCHHUYECKOTO HKCIEPUMEHTa,
COOJIFOICHUIO HOPM M ITpaBuil 0€301acHOM paboThl B XUMUUYECKON J1ab0paTopuu.

Peanuzanus taHHOM TporpamMMel B mporiecce 00ydeHus o3BouT ooydatouiumesic 3I1P ycBoutsb
KJIFOUEBbIE XUMUYECKUE KOMIIETEHLIUNU U ITOHSATH POJIb X 3HAYEHUE XUMUUCPEIN IPYTUX HAYK O IIPUPOJIE.

W3yueHne XUMHUU CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUYAIOMIUXCSI HAYYHOT'O MHPOBO33PEHUS,
OCBOCHMIO OOILEHAYYHbIX METOJO0B (HAOJIOJEHUE, H3MEPEHHUe, S3KCIEPUMEHT, MOJEIUpPOBaHUE),
OCBOEHUIO MPAKTUYECKOTO MPUMEHEHHS] HAyYHBIX 3HAHUI, OCHOBAHHOTO HAa MEXIIPEAMETHBIX CBA3SIX C
npeamMeramu «OKpyX)aroLuuii MUp»,

«Duzukay, «buonorusy, «l'eorpapusn», «MaremaTrka» U GOPMHPYET KOMIETCHIUH, HEOOXOIMMBbIE
U1 IPOJIOJKEHUS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HayK.

N3yuenne xumuH crnocoOCTByeT pasBuTuio y oOywaromuxcs ¢ 3[IP mpocTpancTBeHHOTO
BOOOpakeHus1, PyHKINOHAIBHON TPaMOTHOCTH, YMEHUSI BOCTIPUHUMATh M KPUTHYECKU aHAJIU3UPOBAThH
nH(pOpMaLIMIO, TPEACTABICHHYI0O B pAa3IMYHBIX (opMax. 3HAUMMOCTh HpeaMeTa JJs pPa3BUTHS
KHU3HEHHOM KoMmmereHIuH oOydaromuxcs ¢ 3[IP 3akmrouaercs B YCBOGHHM OCHOBBI XMMHYECKHX
3HaHUI,HE00XOAUMBIX JUIsl TOBCETHEBHOM KM3HU; HaBBIKOB 3/10pOBOTO U O€30MaCHOTO JUIAYesloBeKa 1
OKpY>Karollel ero cpepl 00pasa xKU3HU; GOPMUPOBAHUN IKOJIOTUUECKON KYIbTYpPHI.

[Tporpamma oTpaxaeT coaepkaHue OOydeHUs MpenMeTry «XHUMHs» C Yy4eToM OCOObIX
oOpasoBarenbHbIX TToTpeOHOCTEH oOyuarommxcs ¢ 3[1P. Opnagenne y4eOHBIM NIPEIMETOM «XHMHUSI
MIPEJCTABISET ONpEAETICHHYIO TPYIHOCTh A oOyuaromuxcs ¢ 3[IP. D1o cBsi3aHO ¢ 0COOEHHOCTIMHU
MBICIUTENIBHOMN J1€ATENbHOCTH, NEPUOANUYECKUMH KOJIe0aHUsIMU BHUMAHUS, MaIbIM 00bEMOM MaAMSITH,
HE/I0CTaTOYHOCThIO OOILEro 3araca3HaHul, MOHMKEHHBIM IO3HABATEJIbHBIM HHTEPECOM U HHU3KUM
YPOBHEM PEUYEBOTO Pa3BUTHSL.

Jis mpeojosieHUsT TPyAHOCTEH B HM3ydyeHHHM YdeOHOro mpeamera «XHMHS» HeEoOXoauma
ajanrtanus odbeMa M XapakTepa y4eOHOro MmaTepuaia K MO3HABAaTEIbHBIM BO3MOKHOCTSM JaHHOM
KaTeropum oOydyaromMXcsi, y4eT HMX OCOOCHHOCTEH pa3BUTHS: HCIOJIb30BAHUE AITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXIIPEJAMETHBIX CBS3€H, IOCTENIEHHOE YCIOKHEHNE U3ydaeMoro MaTepuarna.

[lpy wu3ydyeHUM XMMHUU HEOOXOAWMO OCYLIECTBIATh B3aWMOJICHCTBHE Ha MOJUCEHCOPHOU
OCHOBE.

Teopernueckuii MaTepran peKOMEHAYETCSI U3ydyaTh B MPOLIECCE MPAKTUUECKON AESITEIbHOCTH.
Bo3MokHO BbII€NIEHHE OTJENBbHBIX YPOKOB Ha PELIEHUE 3ajayu B CBSI3U COCIIOKHOCThIO aHAJIN3a TEKCTa
obyuaromumucst ¢ 3[IP. Opranuueckoe eIWHCTBO MPAKTUYECKOW M MBICIUTENBbHONU JESTEIbHOCTH
oOyyaroluxcsi Ha ypoKax XHMHUHU CIOCOOCTBYET NMPOYHOMY M OCO3HAHHOMY YCBOCHHIO Oa3HCHBIX
XUMHAYECKUX 3HaHMA U yMeHuil. Oco0oe BHUMaHHWE NpPU U3YYCHHH XHUMUHU YIENAeTCS HU3YUYECHUIO
«CKBO3HBIX» MOHATUH U (POPMUPOBAHMIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.



enn u 3axaun n3ydenns yued0HOro npeamera « XUMHDY

Obwue yenu u3ydeHus y4eOHOTO mpeaMera «XHUMus» npeactaBieHbl B [IpuMepHoit paboueit

IporpaMMe OCHOBHOTO 00111ero oopa3zoBanusi. OHHAKTyalTU3UPOBAHbI C YU€TOM HOBBIX MPUOPUTETOB B
CHCTEME OCHOBHOTO OOIIEro 00pa30BaHMs, HAPABICHHOCTH O0YYEHHUsI Ha Pa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (QopMHpOBaHUE €€ HHTEIeKTa W oOuie KyabTypel. OOydeHHE YMEHUIO YUUThCA U
IIPOJOJKATh CBOE 00pa30BaHUE CaMOCTOSTENIBHO B HACTOSIILEE BPEMs SIBJISETCS OJHOM M3Ba)KHEHIINX
GyHKIUH y4eOHBIX MTPEIMETOB, B TOM YUCIE U «XHUMHM.

Hns oOyuarommuxcst ¢ 3I1P, Tak »xe, kKak U JJI1 HOPMATHUBHO PAa3BUBAIOLIUXCS CBEPCTHUKOB,

OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTelIbHYIO MPOrpamMMy, JTOMHHHPYIOIIEE 3HAUCHHE MPUOOpETaroT
TaKue yenu, Kak:

dbopMupOBaHHE HHTEUIEKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO PEHICHUH, CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIMMCS
YCIIOBHSIM JKU3HU;

HaIpaBJIEHHOCTh 00yYEHHUs Ha CHUCTEMATHYECKOE MPUOOIIEHUE YJalUXCs K CAMOCTOSTEIbHON
MIO3HABATEJIbHOW  JIEATEIbHOCTH, HAyYHbIM W  MPAKTHYECKUM METOJaM  II03HaHus,
(bOpMHPYIOLM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEH K XUMUH;

o0OecrieueHHe  yCIOBHil, CIOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOYYArOIIMMHUCA  OMbITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIMH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUEHUE JJIS1 PA3IIMYHBIXBU/IOB JIEATEIBHOCTH;
dbopMupoBaHUE YMEHHI OOBSICHATH U OLICHUBATDH SBICHUS OKPYXKAIOIIETO0 MHUpa HAOCHOBAaHUU
3HAHWH U OIbITA, IOIYYEHHBIX [TPU U3YYEHUH XUMUU;

dopMupoBaHre y OOydYalOIIMXCS TyMAaHUCTUYECKHX OTHOIICHUN, MOHUMAHUS IIEHHOCTH
XUMHUYECKHX 3HAHUN JUIs BBIPAOOTKH SKOJIOTMUYECKU I11e1eCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NIESITEIBHOCTH B LENAX COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAOIIEH MPUPOIHOMN
Cpenbl;

pa3BUTHE MOTHUBALIMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJII0 U CAMOBOCHUTAHHUIO Ha
OCHOBE YCBOEHHUS OOIEYETOBEYECKHX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalIPaBJICHHOCTH AajJbHEeHIIero ooydyeHusl.

Kypc HampaBiieH Ha pelieHue cleayolmX 3a0ay, 00eceYnBaOIINX Pealn3alui0INYHOCTHO-

OPUEHTUPOBAHHOTO U JEATEIILHOCTHOTO MOJAX0A0B K 00y4eHuo xumun oOyuatomtuxcs ¢ 3[1P Ha ypoBHe
OCHOBHOTO 00I11eT0 00pa30BaHMUS:

(dopMHpoBaHUE TEPBOHAYAIBHBIX CHUCTEMATHU3MPOBAHHBIX MPEJICTABICHUNH O BeIIEeCTBaX, MX
INpEeBpalleHUsIX M MPAKTUYECKOM IPUMEHEHUH; OBJaJIeHUEe MOHATHHHBIM amnmaparoM u
CHUMBOJINYECKUM SI3BIKOM XUMUH;

OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOH HayKHM Kak OOJIAaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUYECKUX MPEBpAIlleHNNl HEOPraHMUYEeCKUX U OPraHMYECKUX BELIECTB Kak
OCHOBBI MHOTHX SIBJICHUH HBOW M HEXHBOW MPHUPOJBI; YIIyOJieHHE IpeACTaBIeHUl o
MaTepuaIbHOM €MHCTBE MUPA;

OBJIaJICHUE OCHOBAMH XMUMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHATU3UPOBATHH OOHEKTHBHO
OIICHMBATH )KM3HCHHBIC CUTYAIINH, CBA3aHHBIC C XUMUCH, HABBIKAMHOE30IIaCHOT'O OOpaIlIeHUs ¢
BEIIECTBAMH, HCIIONB3YEMBIMH B TIOBCEHEBHOM KH3HU; YMEHHEM aHAlM3UpPOBaTh U
IUTAHUPOBATh JKOJIOTHUSCKH Oe30I1acHOE TIOBEJICHHWE B IICNIAX COXPAHCHHS 3JI0POBbS U
OKPYKaroIIel Cpeibl;

dbopMupoOBaHHE YMEHHUI yCTaHABIMBATh CBA3M MEXIY peabHO HAOII0JaeMbIMU XUMUYECKUMU
SIBIICHUSIMU U TIPOLIECCAMU, TPOUCXOSIIIUMH B MUKPOMHPE, OOBSICHATH TPUUUHBI MHOTO0Opa3Hs
BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTh TPUMEHEHUS
BEILIECTB OT UX CBOMCTB;

MpUOOpPETEHUE OMBITA HCIIOIb30BaHMS PA3IMUHbIX METOJO0B U3YUEHHUS BEUIECTB, HAOIIOIEHNUS 32
UX TPEBPAlICHUSIMH TIPH TPOBEICHUM HECIOXKHBIX XUMHUYECKHX JKCIHEPUMEHTOB C
HCITOJI30BaHUEM JIA0OPATOPHOTO 000PYIOBAHUS U IPUOOPOB;
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® (dopMHUpOBaHHE IMPEICTABICHUA O 3HAYCHHM XUMHUYECKOW HAyKH M PEUICHUH COBPEMEHHBIX
IKOJIOTHYECKUX MPOOJIEM, B TOM YHUCIIEC B MPEIOTBPAIMICHUU TEXHOTEHHBIX M JKOJIOTHYECKHUX
KaracTpod.

Oco0eHHocTH 0TOOPA U AIaNITAME Y4eOHOT0 MaTepraJia o XuMHu

OOydenne yuyeOHOMY TIpeaMETy «XUMUs» HEOOXOIUMO CTPOUTHh Ha CO3TAHMH ONTHMAIBHBIX
yCIIOBUH AJI1 YCBOCHUS MPOrpaMMHOro Marepuaina ooydatomumucs ¢ 3[1P. bonbiioe BHUMaHue 01KHO
OBITh yJeNeHO OoTOOpy y4eOHOro Marepuaga B COOTBETCTBUU C MPUHIIUIIOM JOCTYMHOCTH MPH
coxpaHeHuu ob1iero 6a3o0Boro ypoBHs. OH JOIKEH M0 COIEPKaHUI0 U 00beMY OBITh a1alITUPOBAHHBIM
st ooydaromuxcst ¢ 3[TPB coOTBETCTBHY ¢ HX 0COOBIMU 00pa30BaTeIbHBIMU TOTPEOHOCTIMU. CrieayeT
o0ser4ynThoBIaieHne Marepuaniom odyuaromumucs ¢ 3I1IP mocpeacTBoM ero aeTaibHOro OObSICHEHHS
C CHCTEMaTH4YeCKUM IIOBTOPOM, MHOIOKPaTHOM TPEHHPOBKOW B IIPUMEHEHUM 3HAaHUU C
UCIOJIb30BAaHUEM TPUEMOB AITOPUTMHU3ALNUA M BU3YAIbHBIX OMOpP, OOyYEHHUS CTPYKTYpPHUPOBAHHIO
MaTepuaia.

bonbuioe 3HaueHwe i1 MOJHOLIEHHOTO YCBOEHHs Y4YeOHOro Marepualia MMEeT oropa Ha
MEXIPEIMETHBIE CBSI3U BOIIPOCOB, M3YYaeMbIX B JTAHHOM Kypce, C TAKUMH YICOHBIMH TMPEIMETaAMH KaK
«["eorpadusy, «duzukay, «buonorusy. [lo3Bomnsis paccmMaTpuBaTh OMH U TOT K€ Y4eOHBII MaTepuan
C Pa3HBIX TOYEK 3PEHUS, MEKIIPEIMETHBIE CBSI3U CHOCOOCTBYIOT €ro Jy4IIeMy OCMBICICHHUIO, Oosee
MIPOYHOMY 3aKPEIUICHHUIO MOJIYYeHHBIX 3HAHUN U MPAKTUYECKUX YMEHUI.

[Tpu mOATOTOBKE K YpOKaM YUHTENb JOJDKECH MPEAYCMOTPETh (DOPMUPOBAHKE y 00yJArOIIUXCS
YMEHHI aHaTU3UpPOBaTh, CPABHUBATh, 0000IaTh U3y4yaeMblii MaTepHall, IJIAHUPOBAThH MPEACTOSIIYIO
paboTy, OCYIIECTBIATH CAMOKOHTPOIIb. He00X0IMMO OCTOSIHHO CIIEANTH 32 MPABHIILHOCTHIO PEYEBOTO
odopmiieHus BbIcKazbiBaHU# oOyuatonuxcs ¢ 311P.

B cBs3M ¢ 0COOEHHOCTAMH TOBENCHMAM JesTenbHOCTH  oOywaromuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTAHU30BAHHOCTH) HEOOXOAUM CTPOXKANIITUN KOHTPOJIb COOJTIOICHUS TTPABHIT
TEXHUKHU 0€30MacHOCTH MPU MPOBEACHUH Ta0OPATOPHBIX pabOT B XMMHUYECKOM KaOHHETe.

IIpumepHbIe BUABI AeATeabHOCTH o0yqaromuxcs ¢ 3IIP, o0yciioBiaeHHbIe 0COOBIMHU
o0pa3oBaTe/IbHBIMHM MOTPEOHOCTAMH U 00ecTeYnBAKIIHE OCMBICICHHOE OCBOCHHUE COAEPKAHNH
o0pa3oBaHus Mo nmpeaMeTy «XUMHD»

Copneprxanune BUJOB AedrenbHOCTH oOydaromuxcs ¢ 3I1P Ha ypokax XxumMuHONpeaesieTcs ux
0co0bIMH 00pazoBaTeabHbIMU NoTpeOHOCTAMU. [loMumo mupokoucnonszyembix 8 OOII OO0
o0mMX A7 BCeX OOYYarOIIMXCSl BUJOB JIE€ATEIbHOCTUCIETYET YCUIIUTh BU/IBI
JeSTeNbHOCTH, Clelu(pUIHbIe JUIs  JaHHOW  KaTeropuMoOydarolMxcs, JUis
o0ecrniedyeHrs OCMBICTIEHHOTO OCBOEHHUS COJEPKaHMsI 00pa30BaHUSAINO MPEAMETY: yCUJICHHE
IIPEIMETHO-TTPAKTUYECKON JESITEIbHOCTH C aKTUBU3ALIMEHCEHCOPHBIX CUCTEM; YEPENOBAHUE BUIOB
NEeSTENIbHOCTH, 3a/IeUCTBYIONIMX Pa3IMYHbIECEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHalia ¢ OMopoil Ha
QJITOPUTM; IIOIIArOBOCTH» BU3YUYEHUU MaTepHaja; UCIOJIb30BAaHUE JONOJHUTEIBHON BU3YallbHON
ornopsl (TUIaHbL,00pa3iibl, CXEMBI, I1a0JIOHBI, OTIOPHBIE TaOIUIbI). [I71s1 pa3BUTHS y 00yUaromuxcs ¢
3I1Pymenus JIeJIaTh  BBIBOJBI, ¢dbopMHpOBaHUSI  I'PaMOTHOTO PEYEBOTO
BBICKa3bIBAaHUSHEO0X0IMMO UCIOIb30BaTh OMOPHBIE ciioBa U kiuiie. Ocoboe BHUMaHKE
ClIeyeTyIeTUTh 00YUYEHHUIO CTPYKTYPUPOBAHUIO MaTepUaia: COCTaBICHNE PUCYHOUHBIX UBEPOATbHBIX
CXEM, COCTaBIIEHHE TaOJIHIL, COCTaBJIECHHUE Kiaccuukanum ¢

0003HauYEHHBIMHM OCHOBAHUSAMHU IS KJIaccU(UKAILIUK U HAIlOJIHEHHE X ipuMepami U ap.IIpumepHast
TeMaTU4ecKas U TePMHUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT OOII

000.

Jns oOyuatommxcst ¢ 3I[IP  cymecTBeHHBIMU  SBISIOTCS TpUEMBI pabOThI C
JICKCHYECKUM MaTepHajoM 1o npeamMety. [IpoBoauTcs crnenuanbHas paboTa NOBBEJCHUIO B aKTUBHBIN
CJIOBaph OO0YyYaroIMXCS COOTBETCTBYIOIEH TEPMHHONOTUU. M3ydaeMble TEpMUHBI BBOJATCS Ha
MIOJIUCEHCOPHOU OCHOBE, 00s3aTebHa BU3yalbHasl MOJCPIKKA, allTOPUTMBI PaOOTHI C ONPE/IEICHUEM,
OIIOPHBIE CXEMBI JUIsl AKTyaIU3al[ii TEPMUHOJIOTHH.



MecTo y4eOHOro npeaMera «XumMus» B y4eOHOM IJIaHe

B cootBercTBHM ¢ DenepanbHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHAPTOM OCHOBHOTO
obmero oOpa3oBaHuss Y4eOHBIH mpenMer «XUMHUS» BXOAUT B  MPEIMETHYIO  00JacTh
«EcTecTBeHHOHAYYHbIE NIPEIMETBI» U SIBJIAETCS 00s13aTEIbHBIM JJIS1 U3yUEHHUS.

Y4eOHbIM MJIaHOM Ha €€ U3yueHHe oTBeAeHO 136 yd4eOHBIX 4acoB — MO 2 4 B Heneno B 8 u 9
KJIaccax COOTBETCTBEHHO.

Conepxanne yudeOHOTO mpenMeTa «XuUMHUs», MpeacTaBleHHoe B [IpumepHoit paboueit
nporpamme, cootBerctByer DI'OC  OOO, paspaborano ¢ ydetrom IlpumepHOW OCHOBHOM
00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0OIIeT0 0Opa3oBaHUs MO y4eOHOMY MpenAMETy «XHUMUS»,
coorBercTBYeT IIprMepHOll amanTHpOBaHHOM OCHOBHOM 00pa3oBaTeIbHOH HpOrpaMMe OCHOBHOTO
o01iero o6pazoBaHust 00YUJAIOIIUXCS C 3aJEPKKONU ICUXUIECKOTO Pa3BUTHSL.

COAEPXAHUE YVYHEGHOT O ITPE/IMETA «XUMU»

8 KJIACC

IlepBoHauya/JbHbIe XUMUYECKUE TIOHATHS

[Ipenmer xumuun. Poav xumuu 8 dHcuzHu yenosexa®. Tena u BemectBa. Dusnyeckue cBocTBa
BEILIECTB. ATperaTHOE COCTOSIHUE BEIICCTB. Xumusa 6 cucmeme Hayk. UWCTbIe BELIECTBA U CMECH.
CnocoOsl pazaenenusi cmeced. I[IpaBuna Ge3omacHoro obpaiieHus ¢ BellecTBaMH U J1a00paTOPHBIM
obopynoBanueM. [lonsimue 0 Memooax NO3HAHUS 8 XUMULU.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE DJIEMEHTHI. 3HAKU (CHMBOJIbI) XMMHUYECKHUX 3IIEMEHTOB.
OtHocuTenbHas aToMHast Macca. [IpocThie U CloKHBIE BEIIECTBA. ATOMHO- MOJIEKYJISIPHOE YUCHHE.

Xumunyeckas popmyrna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOHNOCMOAHCMEA
cocmasa eewyecms. OTHOCUTENBHAS MOJIEKYJSIpHAsT Macca. MaccoBasiionss XMMUYECKOTO JJIEMEHTa B
COCIMHEHUH.

DuU3nYeCcKne U XUMUYECKUE ABICHU. XUMHUYECKas peakius. [[pu3Haku XUMUYECKUX PeaKIHil.
VYpaBHeHHs] XUMUUYECKUX PeakInil. 3aKOH coOXpaHEHHs Macchl BeriecTB. Kinaccudukaus XuMHIeCKIX
peakiuii (CoeTuHEHUs, Pa3I0KEeHHs, 3aMeIIEeHUsI, 0OOMEHA).

XVUMUYECKUH JKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW MOCYAOH, ¢ MpaBWIaMU pabOTHI B
nabopaTtopur U TpuéMaMu oOpaleHus ¢ J1abopaTOpHBIM O0OpYAOBAaHHEM; HM3yUYEHHE W OIHUCAHUE
(Gu3MUYECKUX CBONCTB 00pa3lloB HEOPraHMYECKHX BEIIECTB; HaOmoAeHue (u3nuecKux (IJIaBICHUE
BOCKa, TasiHUE JIbJla, pacTUpPaHUE caxapa B CTYIKE, KUIIEHUE W KOHJIEHCAIlUS BOJbI) U XUMHUYECKHUX
(ropeHue cBeuyw, MPOKATUBAHUE MEIHOW MPOBOJIOKU, B3aMMOJCHCTBHE Mella C KHCJIOTOW) SIBICHUH,
HaOIIOJICHWEe W OIKMCAaHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKHUX peakIui (paslioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJIOpUAOM Oapus, pasnokeHue ruapokcuaa menu (1) mpum
HarpeBaHUU,B3auMOJIeicTBHE kene3a ¢ pacTBopoM coiu Meau (I));u3yuenue cnocoboB paszaeneHus
cMeceil (C TOMOIIBI0 MarHuTa, (UIBTPOBAaHWE, BBHIMAPUBAHUE, TUCTWILISAIUS, XpoMmaTorpadus),
MPOBEACHUE OYMCTKHU TIOBAPEHHOW COJIM; HAOJIIOJCHHUE M OMHMCAHHWE PE3YJIHTAaTOB MPOBEICHUS OIIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUsI MACChI; CO3JaHIe MOJIee MOJIEKY (IIapOCTEP>KHEBBIX ).

Ba:xHeiimue npeacraBuTe M HEOPraHMYeCKUX BeleCTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopog — 3J€MEHT M TMpPOCTOE BEIIECTBO.
Haxosxnenue kucinoposa B mpupoje, Gu3ndeckrue 1 XMMUIeCKHe CBOWCTBa. Peakiinu ropeHus mpoCThIX
U CIOXHBIX BemecTB. CrocoObl TOMy4eHHsS KHUCIOpOoAa B IA0OPaTOPUU U HPOMBIULIEHHOCHU.
[Ipumenenne xucmopona. Ilonstue 06 okcmmax. KpyroBopor kucimopoma B mpupone. O3on —
AnIOMPONHASE MOOUPUKAYUSL KUCTOPOOA.

Tennogou o¢hghexm xumuueckoil peakyuu, mepMOXUMUYECKUE YPABHEHUs, DSK30- U
SHAOTEPMUUYECKUE peakUuu. Tonaueo: yeonv u meman. 3azpsasHeHue 6030yxa, ycuieHue



NapHUKo8020 3 hexma, paspyuieHue 030H08020 COA.
Bomopox — snemeHT M mpocroe BemiecTBO. Haxoskaenue Bogopoaa B mpupone,pusndeckne
U XMMHYECKHE CBOWMCTBA (HA MpUMEpE B3aUMOJCHCTBUS C HEMETANIAaMH MOKCHIAMH METAJUIOB),
HNpUMEHEHHE, cnocobul nonyuenus. Ilonstue o kucnorax u consx.KommuectBo BemiectBa. Mous.
Monsprass macca. 3akoH ABoraapo. MossipHblii 00bEM razo. Pacuers! mo xummueckoi hopmyie.
PacueTsr MaccoBOM 10JIM XUMHUYECKOT03JIEMEHTA B COEAMHEHNH, KOJTMYECTBA BEI[ECTBA, MOJISIPHON
MacChl, MOJIIPHOTO 00bema

ra3oB. PacuéTsl 10 XUMHYECKUM ypaBHECHUSIM.

Qusuueckue ceoticmea 600vl. Boma. Ee cocrtaB, cTpoeHne u MoJeKylbl. Boda kak
pacmeopumens. PacTBOpbL. [lowsmue 0 HACbIWEHHbIX U HEHACblWeHHbIX pacmeopax. Ilowsmue
pacmeopumocmu eewjecme 8 6ode. PacueT MaccoBOil J0JM BeIIecTBA B pacTBOpe (IPOICHTHAs
KOHIICHTpanusi). MaccoBasi 1ol BEIIECTBA B pacTBOpe. Xumuueckue c80UCMEa 600bl (PA3iodiceHue,
peakyuu ¢ Hampuem, OKCUOOM Katvyus, okcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U
ocHosHbIMU oKcudamu). [lowssmue 06 ocnosanusix. Poib pacmeopos 6 npupooe u 8 JdcusHu 4ei08eKd.
Kpyzoeopomeoout 6 npupode. 3arpsizHeHne npupoaHbix Boa. OXpaHa U OYMCTKA TPUPOIHBIX BOI.

Baxneliimme Kiacchl HEOpraHMYeckux coenuHeHnid. Kiaccudukanuss HeopraHUYECKuX
coequHeHuii. Okcuapl:  cocraB, Kiaccuukanus (KUCIOTHBIE, OCHOBHBIC, am@omepHble,
Heconeobpasyowue - na npumepe okcuda yenepooa (II) u oxcuoa asoma (ll)), mHomenxnamypa.
Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHJIOB (B3aUMOJICHCTBHUE C BOJOW, KHUCIOTAMH, IIEITOYAMH).
OcnoBanms. Knaccudukanus ocHoOBaHMiA: MIENOYM M HEpacTBOpUMBIC OCHOBaHHs. HomeHkmaTypa
ocHOoBaHMU. DH3MUECKHE W XHMHUYECKHE CBONCTBA OCHOBaHWI (B3aMMOJCHCTBUE C OKCHIAMH
HEMETAaJJIOB, KUCIIOTaMH, COJIIMU). [1oyuenue ocHO8aHUL.

Kucnorsl: cocraB, KiaccupUKaiMs, HOMCHKIIATYpa, (U3UYECKUE U XUMHUYECKHE CBOMCTBA
(B3aMMOMEHCTBUE C METaJUIaMU, OCHOBHBIMH OKCHIAMU, OCHOBAaHHSIMH, COJISIMH, Ha TIPAMEPE COJISTHOM
U CEpPHOH KUCIOT), cnocobwl nonyuenus. Pan aktuHoctuMertaioB H. H. bekerosa. Conu (cpennue):
HOMEHKJIATYpa COJIeH, Cnocobbl nonyyeHus, B3aNMOACHCTBHE COJIEH C MeTaJlaMH, KHCIOTaMH,
IIeJI0YaMHU ¥ COJISIMU, TPUMEHEHHE.

[Tonstne 00 am@OTEpHBIX THAPOKCHUAAX (HAa TPHUMEpE IMHKA U AIIOMUHUA). XUMUYecKue
ceoticmea (83aumooeticmaue ¢ KUCIOMAamu U Werouamu, paziodiceHue npu Hazpesanuut) u noiyieHue.

I'eneTnyeckas CBA3b MCXKAY  KilacCcaMu HCOPTaHUYCCKUX CO€IUHEHUH.

I'eneTnueckue psbl.

XUMUYECKUH DKCIEPUMEHT: KaueCTBEHHOE OMpEENICHUE COJEp:KaHUs KHCIOPOAaB BO3AYXE;
MOJIy4€HUE U U3y4EHHE CBOMCTB KMCIOPOJa; HAOM0IeHUE B3aUMOECHCTBHSI BELIECTB C KHCIOPOIOM U
yCIIOBUSI BOSHUKHOBEHUS ¥ MPEKpaIleHus ropeHus (Iokapa);03HaKoMIIeHHe ¢ 00pa3iiaMu OKCHIOB U
OTMCaHUE WX CBOMCTB; MOJTYyYEHNE U U3YUYCHHE CBOWMCTB BOJOpOa (TOpeHue); Habmo1eHne 00pasinos
BEIIECTB KOJIMYECTBOM | MOIb; HCCIeIOBaHHE OCOOEHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3TUYHON
pPacTBOPUMOCTBIO; TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOW JOJIEd pacTBOPEHHOTO
BEIIIECTBA; B3aMMOJICHCTBIE BOJBI C METAJIaMH (HAaTpHUEM M KaiblieM) (BO3MOXKHO HCITOJIb30BaHUE
BUJIEOMATEPHAIIOB); OIpENEJICHHEe pPAcTBOPOB KHUCJIOT M WIeloued C TMOMOIIbI0O HHIUKATOPOB;
HCCleIoBaHie 00paslloB HEOPTAHUUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

Ha6n}o)1eH1/1e N3MCHCHUS OKpaCKI/I I/IH}I[I/IKaTOpOB B paCTBOan KHUCIOT " I]_[eJ'IO‘—IeI\/'I; HSy‘—IeHI/Ie
B3auMmozeiicTBus okcuaa menu(ll) ¢ pactBopoMm cepHOM KHCIIOTBHI, KUCIOT C METaulaMH, pEeaklHi
HeﬁTpaﬂHSaHHH; HOqueHHe HepaCTBopI/IMBIX OCHOB&HI/If/i, BBITCCHCHHUEC OJHOTO METaJljia JIpyrI/IM n3
pacTBOpa COJIM; PeLIEHUE SKCIIEPUMEHTAIbHBIX3a/1au 0 TeMe «BakHelIne Kiacchl HEOPraHUYECKUX
COCTUHEHUIN.

Iepuonuveckuii 3akon u Ilepuoanyeckasi cucrema

xumunuyeckux 3jemeHToB JI. U. MenneneeBa. CtpoeHue aTomMoB. XHUMHYECKAs CBA3b.

OKHCIHUTEJbHO-BOCCTAHOBUTE/ILHbIE PeaKINHU

[TepBble MOMBITKHA KJIACCH(DHUKAIMA XMUMHYECKUX 3eMeHTOB. [loHATHE O Tpymnmax CXOIHBIX
3JICMCHTOB (H.[G.HO‘-IHI:IC n IMCJIOYHO3CMCIBbHBIC MCTAJLIbl, I'aJIOI'CHBHI, I/IHepTHble 1"213]31). 3JZ€M€Hmbl,
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Komopbwie 0opaszyrom ampomeprvie OKCUObL U SUOPOKCUODL.

Ilepuonnueckuin 3axkoH. llepuogmyeckas  cucremMa  xumudeckux  anemeHtosB /. M.
MenneneeBa. Koporkonepuoanas u oaunnonepuoonas hopmsl Ilepuoagnueckoil CHCTEMbl XUMUYECKUX
anemenToB /J[. 1. Menneneesa. Ilepuoab! v rpynmnsl. @U3M4eCKUNACMBICII IOPSAIKOBOIO HOMEpPa, HOMEPOB
NepUOJa U IPYIIIbI IEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX siiep. M3omonvl. DneKTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
00oouek aroMoB mepBbIX 20 XxuMHYecKuX daeMeHToB [leproanueckoit cucremsl Jl. 1. Menneneena.
XapakTepUCTHKAa XUMHUYECKOIO 3JIEMEHTa II0 ero nosiokeHuro B llepuommueckon cucreme [I. M.
Meunneneena.

3akonomepHocmu u3MeHeHUsl C6OUCME DJIeMEHMO8 MANbIX NePUo008 U 2IAEHbIX NOOSPYNH, 6
3asucumocmu  Om AmoMHO20 (nOps0K08020) Homepa 3Hauenue Ilepuoouuecko2o 3aKOHA U
Ilepuoouueckoui cucmembl XUMUYECKUX INEMEHMO8 015 pazeumus HayKu u npakmuku. /{. M. Menoenees
— YUEnbLUL U 2PAACOAHUH.

Xumuyeckasi cBs3b. KoBaneHTHast (mojisipHass U HEMOJNSIpHAsl)  CBS3b.
DnekmpoompuyamenbHOCMb AMOMO8 XUMU4eCKux 21emenmos. VIoHHast CBSI3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipoueccsl okucneHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN DKCIEPUMEHT: H3y4YeHHe 0O0paslioB BEUIECTB METaUIOB W HEMETaJUIOB;
B3aUMOJICHCTBME THUJIPOKCHIA IIMHKA C pPAacTBOPaAaMU KUCIOT M WIEJIOYEH; MPOBEJACHHUE OIBITOB,
WUTFOCTPUPYIOLIUX TPUMEPHl  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi (TOpeHHE, peakinu
pa3noKeHUs, COCAMHEHNUS).

MexnpeaMeTHbie CBSI3H

Peanmzanus MeXNnpeIMeTHBIX CBSI3€H MPU U3yUEeHUH XUMHUH B 8 KJlacce OCYIIECTBISETCS Yepe3
HCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHIA, TAKA TTOHATUHN, SIBISIOIIUXCS CHCTEMHBIMU
JUISL OTAEJBHBIX MPEIMETOB €CTECTBEHHO- HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO-HAyUHbIE MOHSATHUS: HAy4yHBIA (hakT, TUIOTE3a, TEOpHUs, 3aKOH, aHAU3,
CUHTE3, KiaccuuKaius, nepuoguIHOCTb, HAOIIOIeHNEe, SKCIIEPUMEHT, MOJCIIUPOBAHNE, U3MEPECHHE,
MOJIeNb, SIBJICHUE.

®duszuka: Marepusi, aroMm, DJIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIUJ, HW30TOIbI,
PaMOaKTUBHOCTH, MOJIEKYIIa, TIEKTPHUUECKUI 3apsij, BEIIECTBO, TEI0, 00bEM, arperaTHOEe COCTOSHUE
BEUICCTBA, ras, (1)H3I/I‘I€CKI/IG BCJIMYHHBI, CAWHUIIBI I/ISMepeHI/Iﬂ,

KOCMOC, TUTaHEeThI, 3BE3/1b1, COHIIE.

buonorus: gporocunTes, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIC TOPOBI, MOJIE3HBIEUCKOMAEMBIE,
TOIUTUBO, BOJHBIE PECYPCHL.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peakust

Ilepnonnueckuit 3axkoH. Ilepmogmyeckas  cucrema  Xumudecknx  sneMeHtoB [ U.
MenpeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUM CBOMCTB XMMHYECKHMX 3JIEMEHTOB
MEPBBIX TPEX MEPUOJIOB, KAIHs, KAIbLUS U UX COEAMHEHUN B COOTBETCTBHH C MOJIOKEHUEM 3JIEMEHTOB
B [leprognueckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CTtpoeHue BelecTBa: BHAbl XUMHYECKOW CBA3U. THMIBI KPUCTAUIMYECKUX PEHIETOK,
3a8UCUMOCMb CEOUCME BeWeCmEd OM MUNA KPUCALIUYECKOU PeémKU U 6U0d XUMUYECKOU CEA3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMUECKHUX BEIIECTB (MEXIyHApOAHAS U TPUBUAIbHAS).
XHUMHUYECKHE CBOMCTBA BELIECTB, OTHOCSILIUXCS K Pa3IMYHbIM KJIacCaM HEOPraHUYECKUX COEAUHEHMH,
TE€HETUYECKasl CBSI3b HEOPraHUYECKHUX BEILIECTB.

Knaccugpukanus XMMUYECKHX pEaKIHMid IO Pa3IMYHbIM NpU3HAKaM (IO YUCIYy M COCTaBY
Y4acTBYIOUIMX B PEaKIUHM BEIIECTB, MO TEIUNIOBOMY 3 (EKTy, M0 U3MEHEHUIO CTeNeHEel OKHCIEHUS
XUMHUYECKUX 3JIEMEHTOB, [I0 0OpamumMocmu, no y4acmuiokamanuzamopa). IK30- U SHIA0TEPMUYECKUE
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peakuun. TepmoxumuiecKue ypagHeHus.

Ilonsmue o ckopocmu xumuyeckou peaxyuu. Ilonsmue 06 obpamumvix u HeoOPAMUMBbIX
xumudeckux peaxyusx. Ilowsmue o comoeenHvix u eemepocennvix peakyusix. Illonamue o Xumuieckom
pasnosecuu. Cmewenue xumuuecko2o pasnosecus. Paxmopel, 61uAOWUe Ha CKOPOCHb XUMUUECKOU
peaxkyuu u noI0HCeHUue XUMUYECKO20 PABHOBECU.

OKUCIUTEIbHO-BOCCTAHOBUTENIPHBIC ~ PEAKIMH,  JJICKTPOHHBIA  OajlaHC OKUCIUTEIBHO-
BOCCTaHOBHTENIFHON peakuuu. COCTaBiIeHUE YPaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIIFHBIX PEaKIUi
C MICIIOJIb30BaHMEM METO/1a HJICKTPOHHOTO OalaHca.

Teopust HIIEKTPOTUTUIECKON AUCCOIMALIMH. DICKTPOIUTHYECKAS AUCCOLMAIS. DISKTPOINUTHI
U HedJIeKTponuThl. KaTuoHel, aHMOHBI. Mexanuzm ouccoyuayuu 6ewecmes c pasiuidnblMu SUOamu
xumuyeckou ceazu. Illonsmue o cmenenu ouccoyuayuy. CUITbHBICH CIIa0bIe YJICKTPOIHTHI.

Peakuuu noHHOTO OOMEHa. Y CIIOBHSI TPOTEKaHMS Peakuii HOHHOTO oOMeHa /1o koHna. [TomHbie
U COKpallEHHbIC HOHHBIC YPaBHEHUS peakunii. XMMUYECKHE CBOMCTBA KUCIIOT, OCHOBAaHHMH M COJIEH B
CBETE IPEJCTaBICHU 00 31eKTpoauTHIecKor quccoruarmu. Cpena pactBopa. KauecTBeHHBIE peaknu
Ha KaTHOHBI M aHHOHBI: XJIOPU/-, OpOMU-, HOIH -, Cyb(daT-, KapOoHAT-, CHIIMKAT-, pocdaT- aHHOHBI,
THJPOKCH/I-MOHBI; KATHOHBI aMMOHWUSI, MarHus, KaJblHs, allOMUHUS, xkene3a (2+) u (3+),memu (2+),
IIMHKA, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX.

XUMHUYECKUH  DKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISIMHU  KPUCTAITMYECKUX PEIIETOK
HEOPraHWYeCKUX BEUIECTB — METAIOB U HEeMeTauIoB (TpaduTa M anmasa),

CJIOKHBIX BCIIICCTB (xnopnz[a HanI/Iﬂ); HCCIICA0BAaHNUEC 3aBUCUMOCTU CKOPOCTU XUMHYECKOH pcakuuu OT
BO3/ICHCTBUSL PAa3NMUYHBIX (PAKTOPOB; HCCIIEIOBAHUE SJICKTPOINPOBOJHOCTH PACTBOPOB BELIECTB,
Ipolecca JUCCOLHUANNU KHUCIIOT, LIeJIo4el Mcoseil (BO3MOXKHO HCHOJIb30BAaHHE BUAECOMATEPHAJIOB);
NPOBEJCHNUE OMNBITOB, HJUIIOCTPUPYIOUIMX TPU3HAKA NPOTEKAaHWS pEaKIid HOHHOrO oOMeHa
(oOpa3oBaHueOCaIKa, BbIJEIEHUE Ta3a, 00pa30BaHUE BOJbI); OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~peakuuil (ropeHHe, peakuMu pa3iokKeHUs, COEIUHEHUs),
pacrno3sHaBaHUEC HCOPraHMYCCKUX BCHICCTB C IMOMOIIBIO KAYC€CTBCHHBIX peaKHI/Iﬁ Ha HOHBI; PCIICHHUC
HKCHEPUMEHTAIbHBIX 33j1ay.

HemeTtaJuibl M MX cOeAMHEHMSA

OO6miass xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTEIIEHU
okucieHus. CtpoeHue u pusnyeckre CBOICTBA MPOCTHIX BEIIECTB
—TaJIOreHOB. XMMHUYECKHE CBOIICTBA HA TPUMEpE XJIopa (B3aUMOJICHCTBUE C METaJNIaMH, HEMETAJUTAMH —
BOJIOPOJIOM U KHUCIIOPOJIOM, wenoyamu). XyopoBogopos. ConsHas KUCIIOTa, XUMHUYECKHE CBOMCTBA,
noaydenue, pUMeHeHue. /lelicmeue xaopa u Xaiopogooopooda HA Op2aHusMm yenosexa. Baxueimine
XJIOPU/IbI U UX HaXOKJCHUE B IIPUPOJIE.

OO6mras xapaktepuctuka ameMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB KHCJIOPO/1a
U cepbl. XapaKTepHbIE CTENICHH OKUCICHHMS.

Crpoenrie U (U3NYECKHE CBOWCTBA MPOCTBHIX BEIIECTB — KUCIOPOJA M CEphl. AJUIOTPOITHEIC
MOJUGUKAIMK KHCIOpPOoJa U cepbl. XUMUYECKHE CBOMCTBA Cepbl(B3aUMOICHCTBUE C HEMEeMAallamMu —
BOJOPOJIOM M KHCJIOPOJOM, METaJIaMHU, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBojiopoJi: cTpoeHue, (pU3NYecKre U XMMHUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAaHOBUTEIbHBIC
cBoricTBa). OKCHIBI cephl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIoTa: (pu3ndecKue u
XHUMHYecKHe cBoiicTBa (o0mue u cnenuduueckue). Conu cepHON KHCIOTHI, KaYeCTBEHHAs peakius Ha
cynbdar-uoH. CepHHCTas KHUCIOTa. Xumuueckue peakyuu, Jnexcawjue 6 OCHO8€ HPOMBIULIEHHO20
cnocoba nonyuenus ceprou kuciomsi. Haxoxnenue cepsl U e€ coequHeHuit B npupoze. [Ipumenenue
Cepbl U €€ COeTUHEHUI BOBITY U B MPOMBIIIIEHHOCTU. XuMuueckoe 3azpsa3neHue okpyjicaroujeti cpeovl
COeOUHeHUAMU cepbl (KUCIOMHble 00XCOU, 3d2ps3HeHUue B8030yXd U B000EM08), CNnocodwvl e2o
npeoomepauyeHusl.

OOmast xapakTepucTHKa 3JeMeHTOB VA-Tpymnmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB a30Ta W
dhocdopa, xapaKTepHBIC CTENIEHN OKHUCIICHUSI.

A30T, pacnipocTpaHeHHe B MPUPOJe, GU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHE C
MeTalJlaMi M HEeMeTa/llaMU - KHCIOPOJAOM U BozopoaoM).Kpyrosopor azora B mpupoje. AMMHAK:
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¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA (OKUCIIEHUE, OCHOBHBIE CBOMCTBA BOJHOI'O PACTBOPA), NOLYUEHUE
u npumenenue. Conmu amMMOHHS: cOCTaB, (U3MYECKHEe M XUMHUYECKHE CBOICTBa (pas3iokeHue,
B3aUMOJICHCTBHECO MIeJI0YaMu), IpuMeHeHne. KauecTBeHHas peakius Ha MOHbl aMMOHHMA. A30THas
KHCJIOTa, €€ pU3NYecKue U XMMUYEeCKHUe CBOWCTBa (00mue u crieruduueckue), noayyenue. Hurparo
(pa3noxenue). Azorucras Kuciora. lcronp3oBaHME HUTPAaTOB U COJEH aMMOHMsS B KauyecTBe
MUHEpAIBHBIX yNoOpeHui. Xumuueckoe sacpsaznenue

OKpydicaroueli cpeodvbl COeOUHEHUAMU a30ma (KUCIOMHbIE 00MCOU, 3A2ps3HeHUe 6030yXd, NO46bl U
8000EM08).

®dochop, awromponuvie moougpuxayuu ¢ocgopa, uznyUecKkue W XUMHUYECKHE CBOHCTBA
(B3aMMOAEHCTBHUE C METANIAMH, HEMETAJUIAMU, KOHYEHMPUPOBAHHBIMU A30MHOLL U CEPHOU KUCTOMAMU).
Oxcun docdopa (V), oprodochopHas kuciaora: GU3NIECKHE U XUMUUECKHE CBOWCTBA, NOJIVUEHUE.
Ilonamue o munepanvuvix yoobpenusax. Humpamul u pocghpamul. [lonamue o KOMNIEKCHBIX YOOOPEHUSX.
OO6miass xapaktepuctuka 3m1eMeHTOB I[VA-rpynmbl. OcCOOEHHOCTHM CTpOEHUsI aTOMOB yriepoia u
KpeMHHS. BaJeHTHOCTP M XapakTepHBIE CTENEHU OKUCICHUS AaTOMOB yIJiepoJa H KPEMHUS.
PacmipocTpanenue yriepona B IpUpo/Jie, XapaKTepHbIE CTETICHH OKUCICHHUS.

Yruepon, ajutorponHable MoauduKanuu (rpadur, anmas), GU3HYECKUE W XUMHUECKUE CBOHCTBA
MIPOCTHIX BEIIECTB (B3aMMOJCUCTBUE C METAJUIaMH, HEMETAIJIaMU, KOHYEHMPUPOBAHHbIMU A30MHOU U
cepHoui  kucromamu). Apcopomusi. KpyroBopor yriepona B mpupoae. Okcuuabl yrieponaa, HuX
¢dbu3nuecKkue U XMMHYECKHE CBOICTBA, MOTYYCHHE W MPUMEHEHHE, IEHCTBUE HAa OPraHU3M 4YeJOBEKa.
OKronoeuueckue npobaemol, cesizanuvie ¢ okcuoom yeaepooa(lV),; eunomesa 2nobanbno2o nomenieHus
KaumMama, napruxossiii s¢ggexm. YronpbHas KuciIoTa U €€ colM, UX (U3NYECKHEe U XMUMHUYECKUE
CBOWCTBa, nonyuenue u npumeHnenue. KadecTBeHHas peakius Ha KapOoHar-uoHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIINIEHHOCTH U CEIbCKOM XO03sICTBE.

OO6mue npeacraBieHuss 00 OCOOEHHOCTSAX COCTaBa M CTPOEHUS OPraHUYECKUX COEAMHEHUMN
yriaepona (Ha MpUMepe MeTaHa, dTWUJIeHA, STaHOJa, YKCYCHOW KHUCIOTBHL. Mx cocmae u Xxumuueckoe
cmpoenue. Knaccuguxayusa opeanuueckux éewjecms. IloHsTHE 0 OMONIOTHYECKH Ba)KHBIX BEUIECTBAX:
KUpax, OerKax, yraeBoIax — U UX POJIM B KU3HHU 4yeloBeKa. MamepuanvHoe eOuHCmeo 0peanuiecKux
U HEeOP2aHUYeCKUX COeOUHeHUII.

Kpewmuuii, ero ¢pusndeckne u XuMUYECKHE CBOMCTBA (Ha MpUMeEpe B3aUMOJICHCTBHS C METaJlIaMU
Y HeMeTaJlIaMu ), noyyerue u npuMenenne. Coeournenuakpemuus 6 npupooe. Odowue npeocmasieHus
06 okcuode kpemuua(lV) u kpemnuesoui xuciome. Cunuxkamel, Qusuieckue u XumuyecKue ceolcmad,
noaydenue u npumeHerue 6ovimy, NPOMbLULIEHHOCMU (8 MEOUYUHCKOU, 2NeKMPOHHOU, CIPOUMENbHOU U
op.). Baoicnetiwue cmpoumenvrvlie Mamepuansvl: Kepamukd, Cmexkio, yemenm, 6emon, dicene300emon.
IIpobaemvbl 6e30nacHo20 UCNONL308AHUSL CIPOUMENLHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUSHU.

XUMHUECKUH SKCIIEPUMEHT: U3yuyeHHe 00pa3li0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM
KHCIIOTHI; TIPOBEJACHHE KAYSCTBCHHBIX PEAKIMi Ha XJIOPHJ-MOHBI W HAOJIOJCHHWE TPH3HAKOB HX
MPOTEKAHUS; OTBITHI, OTpaXkaroIue (GU3NUECKUe U XMMHUECKHUE CBOMCTBA TAJIOT€HOB U UX COSIMHEHUN
(BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB); 03HAKOMJIEHHE C 00pa3liaMH XJIOPUIO0B (TaJIOr€HUIOB);
O3HAaKOMJIEHHE ¢ 00pa3laMu cephl U € COeTMHEHUAMHU (BO3MOXKHO MCIIOJIb30BaHUEBUICOMATEPHAIIOB);
HaOJI0ICHNE TIpoliecca OOYTIIMBAHMS caxapa IO JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHI,
M3YYCHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHON KHUCIOTHI, IPOBEJICHHE KAaYeCTBEHHON PeaKIuu
Ha cynb(haT-nOH U HAONIOIEHHNE TTPU3HAKA e€ MPOTEKaHHs; 03HAKOMJICHHE C (PU3MYECKIMH CBOMCTBAMHU
a30Ta, pochopa u uX coeAMHEHUI (BO3MOXKHO HCIIOIH30BaHIE BUIEOMATEPHAIIOB), 00pa3IiaMH a30THBIX

1 hochopHBIX y1oOpeHHil; ToTydyeHHEe aMMHaKa U U3y4€HHE €ro CBOMCTB; IPOBEJCHNE KaUyeCTBEHHBIX
peakiuii Ha MOH aMMOHMS M (ochaT-uOH U U3yYeHHE NMPU3HAKOB MX NMPOTEKAHMs, B3aUMOJCHCTBUE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MebI0 (BO3MOXXHO HCIIOJIb30BaHUE BUJECOMATEPHAIIOB);
U3yuyeHHE MOJENeH KPUCTAIMUECKUX PEemI€TOK anMasa, rpaduTa; O3HAKOMIJIEHHE C MPOIECCOM
azicopOLMu pacTBOPEHHBIXBEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM MPOTHUBOra3a; MoJyuyeHUue
YIJIEKUCIIOTO Ta3a U M3Y4YEHHE €ro CBOMCTB; NMPOBEICHHE KaueCTBEHHBIX PeaklUui Ha KapOoHAT- U
CUJIMKAT-UOHbl U M3YyYEHHE NPU3HAKOB MX NPOTEKAHMS; O3HAKOMIIEHHE C MPOAYKUMEH CHUIMKATHOU
IIPOMBIIIJIEHHOCTH; PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a1ad Mo TeMe «BaxxHeilline HeMeTaulbl U UX
COCIMHEHUS.
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MetaJibl M MX COeJUHEHHS

OO61mas xapakTepuCcTUKa XMMHUECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MOJIOKEHUS B
[Tepuoanueckoii cucteme xumuueckux snemeHToB JI. . MenaeneeBa u ctpoenust aromoB. CTpoeHue
MeTaJuI0B. MeTaimmyeckas CBA3b U METAIIMYECKAs KPUCTAIUIMYECKAsT PEIETKA. DIIEKTPOXUMUYECKUN
psAn HampspDKeHUH MeTaioB. DU3MYEecKHMEe W XMMHUYECKHME CBOWCTBA METAJIOB (B3aUMOJAEHUCTBUE C
KHCIIOPOJIOM, BOJIOM, kucioTamu). Obwue cnocodvl nonyuenus memannos. Ilowamue o koppo3uu
Memannios, OCHO8Hble CnOCcoObl 3auumsl ux om kopposuu. Cniagvl (cmanv, 4y2yH, OOPAIIOMUHUL
OpPOH3a) U UX nNpumereHue 8 Ovimy U NPOMIULIEHHOCMIU.

[[{erounble MeTAJUIBL: MOJIOKEHHUE B lleproanueckoi cucteme XMMHYECKUX ieMeHToB [I. M.
MenneneeBa; crpoenue atomoB. Haxoxnaenue B npupoje. Puznyeckuen XMMHUYECKHe CBOICTBa (Ha
npuMepe HaTpus U Kainus). OKCUIbl M THAPOKCUABI HATPUAHU Kanus. [[puMeHeHune menoyHbix METaioB
U UX COCIUHEHUH.

[[{erouHO3eMeENbHBIE METAUIBI MarHWii M KalbLMW: IojokeHue B llepuonmyeckoit cucreme
xuMuyeckux nemeHToB 1. 1. MenaeneeBa; cTpoeHHe UX aTOMOB; HAX0XKJIEHUEB Npupoie. Puznueckue
U XMMHYECKHE CBOMCTBA MarHusi M Kajiblus. BaxHeilne coequHeHUs Kanblus (OKCHJ, THAPOKCU,
comn). JKécmkocms 800bl U cnocodwvl e€ycmpaHenus.

AmoMuHuii: nonoxenue B llepuoanueckoil cucteme xumuueckux aiemeHrtoB [ U.
MeneneeBa; CTpOCHHE aTOMa; HaXOXAeHUE B mpupoje. Puznueckue M XHUMHUYECKHE CBOMCTBA
anmoMuHMs. AM(OTEpHbIE CBONCTBA OKCH/IA U THJIPOKCH/1a AITFOMUHHUSL.

Kenezo: mnonoxenne B  Ilepmoamueckoit cucreme  Xumuueckux  snaemeHToB J[. U.
MeneneeBa; CTpoeHHE aTOMa; HaXOXKAEHUE B Ipupoae. Pusndecknue 1 XMuMUYECKHE CBOKWCTBA JKelle3a
(B3auMoielicTBUE C METaJUIaMH, KUCIOTaMu U cossimu). Okcuabl, ruapokcuasl u conu sxenesa(ll) u
xene3a(Ill): cocras, cBolicTBa U nonyyeHue.

XUMHUECKUH SKCIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3llaMy METAJIJIOB U CIIaBOB, UX(U3UUECKUMHU
CBOMCTBAMM;  HM3YyYE€HHE  pE3YyIbTaTOB  KOPPO3UM  METAIIOB  (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), OCOOEHHOCTEH B3aMMOJEHCTBHS OKCHAA KajblMi WHATPHUS C BOAOH (BO3MOXKHO
HCI0JIb30BaHNE BUAEOMATEPUAJIOB); UCCIIEJOBAaHNE CBOMCTBKECTKOM BOJIbI; ITpOLIEcca TOPEHUSI JKeme3a
B KHCJIOPOZe (BO3MOXKHO MCIIOJIb30BaHME BHUJEOMATEPHATIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha HMOHBI (MarHus, Kajablus, amoMuHus, LuHKa, ckenesa(ll) m »xenesa(Ill), memu(Il));
HaOmroieHue u

OIMMMCAHUC TMIPOLCCCOB OKpallMBAaHUA IIJIAMCHH MHOHAMM HATpHUA, KaJIUuad W KaJIbOUA (BOBMO)KHO
HUCIIOJIB30BaHHUC BI/II[eOMaTepI/IaJ'IOB); HUCCICIOBAaHUC aM(l)OTepHBIX CBOICTB THApOKCHUaa AJIFOMUHHA U
THAPOKCHUAA HUHKA, PEIICHUC OKCICPHUMCHTAJIBHBIX 3adad IIO TEMC «Baxkgeimme MeTallbl U UX
COCINHCHU.

Xumusn u okpyxycarowan cpeoa

Hoevie mamepuanvl u mexnonozuu. Bewjecmea u mamepuanvl 6 N08CEOHEGHOU HCUSHU UeN08EKd.
Xumus u 300poswe. besonacnoe ucnonv3osanue gewjecms u XumMuueckux peaxyuu 6 owvimy. Ilepsas
nomMowb  npu  Xumudeckux — oxcoz2axu ompasneHusx. OCHO8bl IKONOSUUECKOU SPAMOMHOCHIU.
Xumuueckoe 3aepssnenue okpyxcaroujeti cpeodvl (npedenvHas 00NYCmuMas KOHYeHmpayus euecmes —
IJ[K). Ponvxumuu 8 peuieHuu 9K0102UYeCKUX npooiem.

Ilpupoonvie ucmounuxu yeneeo0opooos (y2oib, NPUpoOHblll 2a3, Heghmv), NPOOYKMbL UX
nepepabomxu, ux poib 6 Oblmy U NPOMbILULEHHOCTIU.

Xumuueckuil KCnepumenm: usyyeHue o0pa3yo8 Mamepuanos (Cmeknio, Chidagbl Memalos,
noaumMepHvle Mamepuanbl).

MexknpeaMeTHbIe CBA3U
Peanuzanus MexnpeIMeTHBIX CBA3EH MpU U3yYEHUN XMMHHU B 9 Ki1acce OCyLECTBIISIETCS YepPes3
HCIIOJI30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MIOHATUM, TAKU MIOHATHH, SBIISIOIINXCS CHCTEMHBIMU
JJIA OTACJIIBHBIX HpellMeTOB €CTCCTBCHHO- Hay‘IHOFO IIUKIJIA.
OO0mme ecTecTBeHHO-HAyYHbIC TMOHSATHSA: HAYYHBIM (akT, THIOTE3a, 3aKOH, TCOpHs, aHAIH3,
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CHHTE3, KJIacCU(HKAIHS, TIEPUOJHIHOCTh, HAOIIOACHHE, SKCIIEPUMEHT, MOJICIMPOBAHNUE, H3MEPEHHE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOJIOTUS, MAaTEPUAIIBI.

®usuka: Marepus, aroM, OJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIHI, HW30TOIbI,
PaaoaKTHBHOCTb, MOJICKYJIa, ICKTPUYCCKUN 3apsijl, TIPOBOJHUKH, MOIYIMPOBOIHUKHU, THIICKTPUKH,
(bOTOdIEMEHT, BELIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,ra3, pacTBOP, PACTBOPUMOCTH,
KpuCTaJJIN4CCKasd peméTKa, CIIJIaBBI, (1)I/I3I/I‘I€CKI/IC BCJIMYMHBI, CAUHHIBLI U3MCPCHUA, KOCMHYCCKOC
HPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

Buonorusi: ¢orocuntes, npixaHue, Ouocdepa, HIKOCHCTEMa, MHHEpAIbHBIE YIOOpEHHUS,
MHKPO3JICMCHTELI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BECIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE MOPOBI, MOJE3HBIC HCKOMAeMBbIE,
TOILTUBO, BOJHBIC PECYPCHI.

HpI/IMeprIe KOHTPOJIbHO-U3MEPUTEJIBHBIC MATEPUAJIBI 110 XUMHUHA

Jns opraHuzanuy TMPOBEPKH, ydeTa W KOHTPOJIS 3HAHUM OOy4aroumuxcs MO MpeIMeTy
MIPEIYCMOTPECHBI KOHTPOJIbHBIC PabOThI, CAMOCTOSTEIbHBIC PAOOTHI, 3a4€ThI, MPAKTUICCKHE PAOOTHI,
tectupoBanue. OTHUM U3 METOAOB KOHTPOJISI pe3ynbTaToB 00ydyeHus: odydaromuxcs ¢ 3I1P sBusercs
METOJl TMOJMBAPUATUBHOIO JKCIPECC- TECTUPOBAHHUS C KOHCTPYMPYEMBIMH OTBETaMu. Ero
OTJINYUTEIBHBIMU YEPTAMHU SBJISIFOTCS ONEPATUBHOCTD, BBICOKAs CTEIEHb WHJWBUAYAIN3alUN 3HAHUIA,
CPaBHUTEIHLHO MaJIbIe 3aTPaThl BPEMEHH U TPY/Ia Ha IPOBEPKY OTBETOB OOYJAOLITHXCSI.

Hns oOyuatonuxcst ¢ 3[1P Bo3MokHO M3MeHeHHE (OPMYIUPOBKH 3aJaHUN Ha
«TIOIIATOBYIO», aJanTalusl MpeiaraeMoro O0y4aromeMmycsi TECTOBOTO (KOHTPOJBHO- OIICHOYHOIO)
MarepHuayia: UCIOJIb30BAHUE YCTHBIX W MUCBMEHHBIX MHCTPYKUMW, YIPOIIECHHUE JJIMHHBIX CIIOXKHBIX
(hOpMyIHPOBOK MHCTPYKIUH, PEIlIEHUE C OTIOPON Ha allfOPUTM, 00pasell, UCIOIb30BaHNE CIIPABOYHOMN
nH(pOpMaLINH.

[INTAHWUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBEHOI'O ITPE/IMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

B nenom pesynbrathl ocBoeHus oOyuatommmucs ¢ 3IIP yuebGHoro mpeamera
«XUMUS» JOJKHBI COBMAAATh C pe3ysbTaTaMU MPHUMEpHOH pabodell MpoOrpaMMBIOCHOBHOTO OOIIETO
obpa3oBanus. Hanboee 3HaUNMBIMU SIBJISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaUA K O6yquHIO n ueneHanpaBneHHoﬁ IMO3HABaTCIILHOM ACATCIIBHOCTU, YCTAHOBKA Ha
OCMBICJICHHUEC JIMYHOI'O OIIbITA, Ha6JIIO)IeHI/Iﬁ 3a XUMHUYCCKUMU

IKCIIEPUMEHTAMH;
OpHEHTAlMsl Ha MpaBuia MHJIMBUIYaJbHOTO M KOJUIEKTUBHOTO 0€30MacHOro MOBEACHMS MPHU
B3alMOJIEHCTBUM C XUMUUECKUMHU BELIECTBAMU U COETUHEHUSIMU;
IpaKkTU4YecKoe M3ydeHue mnpodeccuil M TpyAa pa3INdHOTO poja, B TOM 4YHCIE HAa OCHOBE
MPUMEHEHHS U3y4aeMOro MpeAMETHOTO 3HaHUs (HampuMep, JJAOOPaHT XUMUYECKOT0 aHAIIN3a);

YBa)K€HUE K TPYy U pe3yibTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY ITOCTPOCHHIO JalbHEHIIEN WHIUBHIYAIBHOW TPAaeKTOPUU
00pa3oBaHMsl Ha OCHOBE OPHEHTHUPOBKM B MHUpe Npodeccuil U MpoecCHOHaIbHBIX MPEANOYTEeHHH,
YBa)XKUTEJIBHOIO OTHOLIECHUS K TPYLY;

OCO3HAHME CBOETO MOBEACHHS C TOYKHU 3PEHUS OMACHOCTH WM O€30MacCHOCTH JUTSL Ce0s HITH JUTS
OKPY’KAIOIIHX;

OCHOBBI ~ DKOJIOTMYECKOM  KYJIBTYpbI,  COOTBETCTBYIOLIEH  COBPEMEHHOMY  YPOBHIO
9KOJIOTUYECKOT0 MBIIIICHHS, TPUOOPETEHNE OIbITa SKOJIOTUYECKH OPUEHTHUPOBAHHOW MPAKTUYECKOM
JEeATEIbHOCTH B )KU3HEHHBIX CUTYyalUsX;

OCO3HaHME IIOCIEICTBUM M HENpUATHE BPEAHBIX NpPUBbIUEK (YHOTpeOJEeHUs aJIKOrous,
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HapKOTHKOB, KypeHHs) U UHBIX (hOpM Bpea Ui (PU3NYECKOTO U ICUXUYECKOTO 37J0POBbS;

NPUHATHE PEIICHUH B )KHU3HEHHOM CUTYyallMy Ha OCHOBE IEPEHOCA IMOIYYEHHBIX B X0/1€ 00y4eHUs
3HaHUH B aKTyaJbHYIO CUTYallHIO, BOCIOIHATH Ae(hUIUT UH(POpMAIINH;

TOTOBHOCTh OTOMPATh M MCIOJIB30BATh HYXHYIO HMH(POPMALUIO B COOTBETCTBHH C KOHTEKCTOM
YKU3HEHHOU CUTYaLlUH.

METAINIPEJMETHBIE PE3YJIbTATHI

Osnadenue ynugepcanbHbIMU yueOHbIMU HO3ZHABAMEIbHBIMU OCUICINGUAMU:

BBISIBJIATD IPUYMHBI U CJICJICTBUS MMPOCTHIX XUMUUECKHUX SIBJICHHH;

OCYIIECTBIISATh CpaBHEHUE, KIIACCH(PUKAIINIO XUMHUECKHX BEIIECTB MO 3aIaHHBIMOCHOBAHUSM H
KpUTCPUAM IJI1 YKAa3aHHBIX JIOTHYCCKUX onepaunﬁ;

CTPOUTH JIOTUYECKOE CYKJICHUE MOCIE MMPEABAPUTEIBHOTO aHANIN3a, BKIIIOYAIOIIee
YCTAHOBJICHHUC IPUYHNHHO-CJICICTBCHHBIX CB?I3€I>1;

BBISIBIIATh  JAehUUIMUTBH  WH(pOpMaIuu, JAHHBIX,  HEOOXOIMMBIX JUISL  pelIeHus
MMOCTaBJICHHOM 3aJa4H;
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npeoOpa3oBbIBaTh MHGOPMAIIMIO W3 OAHOTO BUJA B APYrod (TaOiuIly B TEKCT U

p.);
CO31aBaTh, HpHMeHHTL nu Hp€06paSOBBIBaTB 3HAaKM U CUMBOIJIBI, MOACIIN U CXCMBI
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JUTSL PEIIeHUs] yY4eOHBIX U MIO3HABATEIBHBIX 3a]1a4 C IIOMOIIBIO MEarora;

C TOMOIIBI0 TEAarora MPOBOJUTh XUMHUYECKUU OMBIT, HECIOXKHBIM JKCIEPUMEHT, s
YCTaHOBJICHHSI 0COOEHHOCTEH 00BEKTa M3YUCHHUs, MPHUUNHHO-CIEJACTBCHHBIX CBS3€HH 3aBUCUMOCTEH
00BEKTOB MEXTy COOOI;

C TIOMOIIBIO TIeJarora WJIH CaMOCTOSTEIBHO (OPMYJIMPOBATh OOOOIICHHS M BBIBOJBI I10
pe3ylibTaTaM MPOBEJACHHOTO HAOIIOICHUS, OMIBITA;

MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE XMMHUCCKUX MPOIIECCOB U UX MOCIICIACTBHS;

UCKaTh WM OTOMpaTh MH(DOPMAIHMIO WM JAHHBIC U3 MCTOYHHKOB C YYETOM MPEITIOKEHHOU
y4eOHOM 3aJ1a4M U 33JJaHHBIX KPUTCPHUCB.

Osnadenue ynugepcanbHolMu y4eOHbIMU KOMMYHUKAMUBHBIMU OClICIBUAMU:

OpraHU30BBIBATH YU€OHOE B3aUMOJICHCTBUE B rpyIire (onpeaensTh oOUie ey, pacipeaesiTh
poJIu, 10TOBapUBaThCs IPYT C APYTOM M T. 1.).

C MOMOIIBIO MeJarora WiH CaMOCTOSITEIbHO COCTABJIATH YCTHBIE U MUCHBMEHHBIE TEKCTHI C
HCI0JIb30BAaHNEM MILTIOCTPATUBHBIX MATEPHAIIOB JJIsl BBICTYIUICHHUS [1€pENayAUTOPUEH;

OpPraHU30BBIBATH Y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO NEATEIBHOCTh C YYHTEIEM U
CBEpPCTHHUKAMM; paboTaTh WHIMBUAYAIbHO W B TPYIIE: HAaXOJUTh OOIIEe pEUIeHHE U pa3peniarhb
KOH(DIMKTHI HA OCHOBE COTJIACOBAHMSI TO3UIIUI U yueTa HHTEPEeCOB; GOpMYyIUPOBATh, APTYMEHTHUPOBATh
1 OTCTauBaTh CBOE MHEHHUE;

OIICHMBATh KadecTBO CBOEr0 BKJIaJa B OOMUN MPOAYKT, NPUHHUMATh U Pa3leisTh
OTBETCTBEHHOCTb U IIPOSBIATH TOTOBHOCTD K IIPEIOCTABIICHUIO OTUETA [I€PEJ] IPYNIION.

Osnaodenue ynugepcaipHblMu y4eOHbIMU PECYIAMUCHBIMU OCUCMEUAMU:

oOHapyxuBaTh M (GOPMYyIHUPOBaTh Y4eOHYIO MpoOieMy, OINpeAensaTh Lelb Y4eOHOM
NeSITeNIbHOCTH;

BJIAJIETh OCHOBAMHM CAMOKOHTPOJSl, CaMOOLIEHKH, IMPHHATUS pEIIeHUH U OCYIIEeCTBICHUS
OCO3HAHHOTO BbIOOpa B yUe€OHOM U MMO3HABATEIILHON JEATEIHHOCTH,

COOTHOCHUTbH CBOM JCUCTBUS C IJIAHUPYEMBIMHU pE3yJIbTaTaMHU, OCYLIECTBIATh KOHTPOJIb CBOEH
NEeSTeIbHOCTH B TIPOLECCE JTOCTHKEHHUSl pe3yJbTaTa, OINpeneisTh CHOCOObl AEWCTBUM B paMKax
NIPE/UIOKEHHBIX YCIOBUA UM TpeOOBaHMM, KOPPEKTUPOBaTb CBOM JIEMCTBUS B COOTBETCTBUU C
W3MEHSIOIIEHCS CUTYalluel;

JlaBaTh aJieKBAaTHYIO OIIGHKY CHUTyallUM M TIpejlaraTh IUIaH €€ W3MEHEHUs; IpelBUIETh

TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MIPH PEIICHUN Y4eOHOM
3a/1a4y;

NOHUMAaTh MPUYHMHBI, IO KOTOPHIM HE ObLI JOCTUTHYT TPeOyeMblil pe3yibTaT IesTebHOCTH,
OTIPENIeNIATh TIO3UTUBHBIC U3MEHEHHUS U HAIIPABIICHHS, TPEOYIONIHNEe AaTbHEeHIel paboThr,

OCO3HAHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, EM0 MHEHUIO.

ITepedens (koaupuKaTOp) NPOBepsieMbIX TPEOOBAHNH K METANIPeAMETHBIM pe3yJIbTaTam
0CBOEHHUSI OCHOBHOII 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTIO 00111eTr0 00pa3oBaHus

Kon [IpoBepsiemsbie TpeOoBaHus K MeTaIrpeaAMETHBIM
IPOBEPSEMOTO pe3ynbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl
OCHOBHOTO 00I11eT0 00pa3oBaHus
TpeOOBaHMS
1 [To3naBarenpubIc YV ]|
1.1 Ba3oBele nmornyeckue qeicTBUA
111 BeIABISATE M XapaKTepHU30BaTh CYIIECTBECHHBIC MPH3HAKH

00BEKTOB (SIBICHUIA)
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1.1.2

VYcTranaBiIMBaTh CYIIECTBEHHBIM NMPH3HAK KiaccU(UKALUH,
OCHOBaHHUs JUIsl 000OIIEHUS U CPABHEHUS, KPUTEPUU NTPOBOAUMOIO
aHaiu3a

1.13

C yuéToM PeI0KEHHON 3a/1auu BBISIBJISITH
3aKOHOMEPHOCTH U IPOTUBOPEUYHUS B paccMaTpHUBaeMbIX (akKTax
JAHHBIX W HAOIIOJICHUSAX; MpeIaraTh KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

BBISBJIATH JeUIUT WHPOPMAIUY, NaHHBIX, HEOOXOIUMBIX
JUTSL PEIICHUS TTOCTABIICHHOM 3a/1a4H

1.14

BrIIBISTE IMPUYIUHHO-CIICACTBCHHBIC CBA3U IIPU HM3YUYCHHUH
SIBJICHUMN U IIpoucccoB

115

Jenate BBIBOABI C HCIOJIB30BAHUEM JECAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHUN, YMO3AKIIOYEHUHW MO aHaJOTHH
(bopMyIUpPOBAThH TUIIOTE3bl O B3aUMOCBSI3AX

1.16

CamocToATenbHO BBIOMpATh CIOCOO pemeHus y4eOHOM
3ajjauu (CpaBHHUBATh HECKOJIBKO BAapUaHTOB pPELICHHUs, BHIOMPATH
Hanboree MOAXOMAIIMI C y4ETOM CaMOCTOSITEIbHO BBIICICHHBIX
KpUTEPUEB)

1.2

bazoBrie ncciaenoBareabcKue JEHCTBUS

1.2.1

[IpoBOAUTH TO CaMOCTOSITEIBHO COCTaBIICHHOMY TIJIaHY,
OTIBIT, HECIIOKHBIM DKCIEPUMEHT, HEOOJIBIIOE HCCIIEAOBAHHUE TIQ
YCTaHOBJICHUIO OCOOCHHOCTEH OOBEKTa W3YYEHHUS, MPUIHHHO-
CJIEJICTBEHHBIX CBSI3€H U 3aBUCHMOCTEH 00BEKTOB MEXY COO0M

1.2.2

OneHuBaTh Ha  OPUMEHHUMOCTb M JOCTOBEPHOCTEH
MH(pOpPMaLIHIO, TOJYYEHHYIO B X0/1€ UCCIIEJOBaHUsI (IKCIIEPUMEHTA

1.2.3

CaMOCTOSTEIIBHO (I)OpMy.HI/IpOBaTB O606H.[CHI/I$I " BBIBO/JIbI

Mo pe3ylbTaTaM MPOBEAEHHOTO HAOMIOAEHHs, OIbITa
WCCJICTOBAHMsI, BIAJIETh MHCTPYMEHTAMHU OIIEHKH JTOCTOBEPHOCTH
MOJTYYEHHBIX BHIBOJIOB M 0000IIIEHU

1.24

HpOTHOSI/IpOBaTL BO3MOKHOC JalbHEHIIee Pa3BUTHUC
mponeccos, COOBITHM M HX NOCICACTBHUA B aHAJIOTHYHBIX HIIN
CXOJHBIX CUTYyallUAX, BBIABUI'ATb NPCAINIOJIOKCHUA 00 ux Pa3sBUTHN
B HOBBIX YCJIOBUAX U KOHTCKCTAX

1.2.5

Hcnonp3oBaTh  BOMpPOCHI ~ KaK  HCCIENOBATENbCKUM
MHCTPYMEHT MO3HAHUS;

(dhopmynupoBaTh BOMPOCH], (DPUKCHUPYIOIINE Pa3pbIB MEXKTY
peambHBIM M KENATeIbHBIM COCTOSHHEM CHUTYalluH, OOBEKTa
CaMOCTOATCIIbHO YCTaHABJIMBATh HCKOMOC U NAHHOC,

dbopMUpOBAaTh THUIMOTE3y OO0 WCTHHHOCTH COOCTBEHHBIX
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CYKJIEHUU U CYKICHUN NPYIUX, ApIYMEHTUPOBATH CBOIO ITO3ULIMIO
MHEHHE

1.3

Pabota ¢ uadopmarnmeit

13.1

IIpuMeHATH pa3iau4HbIC METObI, HHCTPYMEHTHI U 3aIpOCh]

IpU MOUCKE U 0TOOpe MH(POPMAIIMU UM JAHHBIX U3 HCTOYHUKOB (
y4€TOM IPEeATIOKECHHON yueOHOH 3a/1a4H U 33JaHHBIX KPUTEPUEB

1.3.2

BeiOupare,  aHanmu3upoBaTh,  CHUCTEMAaTU3UPOBaTh |

MHTEPIPETHPOBATh MH(POPMALUIO PA3TUYHBIX BHIOB U (OPM
IIPEJICTaBIICHHUS, HaXOIWTb CXOZHbIE apryMeHTb}
(moATBEpKAAIOIINE WM ONPOBEPrarolIMe OJHY U Ty K€ HJIEI0
BEPCHUIO) B pa3IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX

133

CamocToATenbHO  BBIOMpPATh  ONTHMAJIBHYIO  (hopMYy

MNpEaACTaBJICHUA I/IH(l)OpMaIII/II/I U WIJIIOCTPHUPOBATE PCIIACMBIC
3aJladd HCCJIOXKHBIMU CXCMaMH, JHAI'paMMaMU, HHOM rpacbnxoﬁ n
ux KOM6I/IHaI_[I/IHMI/I

1.34

OneHuBaTh HAA&KHOCT, HMHQPOPMAIMHM IO KPUTEPUSIM

MMpCAJI0KCHHBIM neaarort4cCKumM pa6OTHI/IKOM HIn
C(i)OpMy.]'II/IpOBaHHHM CaMOCTOATCIBHO

1.3.5

9(1)(1)6KTI/IBHO 3aIlIOMHUHAaTh n CUCTCMATU3UPOBATE

uHpopmaIuio

KommyHnukatusasie YV [

2.1

‘ OOmenue

211

Beipaxkate cebst (CBOIO TOYKY 3pEHHUsI) B YCTHBIX WU

INUCBMCHHBIX TCKCTax

212

B xone auanora m (Miam) AUCKYCCUU 3aJjaBaTh BOINPOCHI IO

CYIIECTBY 00CYX/1aeMOI TeMbI U BBICKA3bIBATh HJICH, HAILICTICHHbIQ
Ha PpEIICHHE 3aJaud U TOJJIepKaHue OJIaroXKenaTeIbHOCTH
OOIIEHUS; COMOCTABISITh CBOU CYXIEHHUSI C CYXKIEHHUSMHU JIPYTHX
YYaCTHUKOB JIMAJioTa, OOHAPYXXMBATh pa3IHMuYUe€ M CXOJICTBQ
MTO3UITIH

2.1.3

HY6J'II/IHHO NPpEACTABJIATDH PE3YJIbTAThI BHIIIOJIHCHHOT'O OIIBITA

(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

CaMOCTOSITENTbHO BBIOUPATh (hOpMAT BBICTYIUICHUS C YUETOM
3aj1a4u Mpe3eHTali 1 OCOOEHHOCTE! ayAUTOPUH U B COOTBETCTBUH
C HUM COCTaBIIAITb YCTHbIE U IHUCbMEHHBIE TEKCTHl (
MCIIOJIb30BaHNEM WIITIOCTPATUBHBIX MaTEPHUAJIOB

214

Bocnpunumare 1 QopMynHpoBaTh CYXKIEHHUS, BBIPAXKaTh

SMOLIMM B COOTBETCTBUU C LEISIMH U YCIOBUSIMU OOIIEHUS
pacrio3HaBaTh HeBepOaJbHBIE CpeACTBa OOIIEHHS, TOHHMATH
3HAYCHUE COLMAIbHBIX 3HAKOB, 3HaTb MW  PAaCIO3HABaTH
NPEINOCHIIKM KOH(JIUKTHBIX CUTYyallUd W CMSATYaTh KOH(MIMKTHI
BECTH II€PErOBOPBI; TIOHMMAaTb HAMEPEHUS JAPYIUX, IPOSBIATH
YBKUTEIFHOE OTHOIIEHHE K COOECeTHUKY M B KOPPEKTHOH (hopMme
(bopMynHpOBaTh CBOM BO3PAKECHUS

2.2

CoBMecTHAS IeATEIbHOCTD
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2.2.1

[ToHnMaTh W UCHOIB30BATh MPEUMYIIECTBA KOMaHIHON H
WHAUBUAYAIbHON paboThl MPU PElICHUH KOHKPETHOH MpoOaemMbl
000CHOBBIBaTh HEOOXOJAWMOCTh TNPHUMEHEHHUS TPYIIOBBIX (OpPM
B3aMMOJICHCTBYS IPU PELICHUH MOCTaBICHHON 3a[jaul; TPUHUMATE
eJIb COBMECTHOHN JESATEIbHOCTH, KOJJICKTUBHO CTPOUTH JACHUCTBUS
no e€ [JOCTH)KEHMIO: paclpeleNiaTh pOjH, JOroBapuBaThCS
o0CyXJaTh TPOILECC W Pe3yJbTaT COBMECTHOW pabOThI, YMETH
000011aTh MHEHHUS HECKOJbKUX YEJIOBEK, MPOSBISTH T'OTOBHOCTH
PYKOBOIWTbH, BBITIONHATH MOPYUYCHUS, MOAYMUHSATHCS; TUIAHUPOBATE
OpraHM3aII0 COBMECTHOM paboThl, OMpEeAeNsiTh CBOI PoJib (d
Y4ETOM MPEANOYTEHHUH W BO3MOXHOCTEH BCEX YYACTHHUKOBR
B3aMMOJICHCTBHS), paclpeiensaTh 33Jadyd  MEXIy WIieHaMy
KOMaHJbl, Yy4YacTBOBaTb B TIPYHNOBbIX Qopmax  paOOTH
(obcyxnenus, 0OMeH MHEHH, «MO3TOBBIE IITYPMbD» U UHBIE);

BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTaTh Kau€CTBEHHOT(Q
pe3ynbpTaTa MO CBOEMY HAIMPABICHUIO U KOOPAUHHUPOBATH CBOW
JIENCTBUS C IPYTHUMH YICHAMU KOMaHJIbL;

OLICHMBATh KAa4e€CTBO CBOErO BKJIaja B OOLIMI MPOAYKT IO
KPUTEPHSIM, CaMOCTOSATEIBHO CHOPMYIUPOBAHHBIM YYaCTHUKAMU
B3aUMOJICVCTBUS; CPaBHUBATh PE3YyJIbTaThl C UCXOJHOM 3aJadei U
BKJIQJ KaXIOro 4WICHa KOMaHAbl B JOCTH)KCHHE pEe3yJIbTaTOB
pa3nenarb cepy OTBETCTBEHHOCTH M MPOSBIATH T'OTOBHOCTH K
IIPEIOCTABIICHUIO OTUYETA MIEPEN IPYIIION
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Perynstusnbie YV /]

3.1

Camoopranuzanus

3.11

BrigaBITE HpO6HCMBI AJi pCIICHHUS B ) KU3HCHHBIX U yLIe6HBIX
CUTYyaluIX;

CaMOCTOSITEIILHO COCTABIISITh AITOPUTM PEUICHUS 33a9u (MU €T
4acTh), BBIOMpaTh CHOCOO pelmIeHWs YYeOHOH 3agaud ¢ y4EToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOYKHOCTEH, apryMEHTHPOBATE
IIpeAJIaracMble BaApUAHTBI PEILICHUM

3.1.2

OpHeHTUPOBATbCS B PA3JIMYHBIX IMOAXOMAAX MPHUHATHS PeIleHUN
(MHIMBUyaTbHOE, NMPUHATHE PEUICHHS B TIpYIIe, MPUHITHE pPElICHUi

rpymoi);

COCTaBJIATH IUIAH JIeHCTBUH (IU1aH peaau3alii HaMEeYeHHOT O
QJIrOpUTMa PELICHUsI), KOPPEKTUPOBATD MIPEITIOKEHHBINA aITOPUTM C
y4E€TOM MOJTy4EHHUS! HOBBIX 3HAaHUN 00 M3y4aeMoM OOBEKTE; J1es1aTh
BbIOOp M OpaTh OTBETCTBEHHOCTH 3a pEllICHUE

3.2

CaMOKOHTPOJIb

3.2.1

Bragers ciocobamu CaMOKOHTPOJISl, CAMOMOTHBAIIUH U
pedekcun

3.2.2

BHOCUTH KOpPpPEKTUBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX
OOCTOSITENILCTB, M3MEHUBUIMXCS CUTyallUd, YCTAaHOBJEHHBIX OIIMOOK,
BO3HHUKILINX TPYIHOCTEN

3.2.3

JlaBaTh a/IeKBaTHYIO OLICHKY CUTYallUU U TpeJyiaraTh 1iaH eé
H3MEHCHHUS,

YUYUTBIBATE KOHTCKCT U NPCABUACTH TPYAHOCTH, KOTOPHIC MOT'YT
BO3HUKHYTH IIpU PCHICHUU yqe6H0171 3aavu, aJaliITUpPOBATh PCHICHUC K
MCHATOIINMCA O6CTO$IT€J'IBCTBaM;

OOBSICHATH IPUYMHBI JOCTHXKEHUS (HEAOCTHKEHUS) Pe3yJIbTaTOB
NeSITeNIbHOCTH, J]aBaTh OLEHKY MPUOOPETEHHOMY OMBITY, YMETh HaXOIUTh
IIO3UTUBHOE B IPOU3OLIEAIIECH CUTyal[U; OLICHUBATb COOTBETCTBUE
pe3yibTaTa U LeJIH YCIOBUAIM

3.3.

3MOHHOH3HLHBIﬁ HUHTCIIICKT

331

PaSJ'II/IanB, Ha3bIBATh U YHPaBJIATH COOCTBEHHBIMHU SMOIIMAMU U
OMOIHAMU NPYTUX;

BBISABJIATH U aHAJIU3UPOBATH ITPUYIKUHBL 3MOHHﬁ;

CTaBUTh ce0sI Ha MECTO Apyroro 4€JI0BCKa, IOHUMAaTb MOTHBBI

Y HAMEPEHUS IPYroro;

PEryJIUPOBaTh CIIOCOO BRIPAKCHUS SMOIIHIA

3.4

[Ipunstue ceds u Apyrux
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Oco3HaHHO OTHOCUTHCS K IPYrOMY YEJIOBEKY, €r0 MHEHHIO;

MPU3HABATh CBOE MPABO HA OMIMOKY U TAKOE e MPaBo JIPyroro;
MPUHUMATD ce0sl U IPYTUX, HE OCYXAasl; OTKPBITOCTh ce0e U IPYTHM;

‘ OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT

Jl1s mpoBeeHNsT OCHOBHOI'O T'OCYJapCTBEHHOT0 3K3aMeHa o xumuu (panee - OI'D no
XMMHHU) UCHOJb3YyeTcsl nepedeHb (Koaudukarop) npoBepseMbIX TpeOOBaHUI K pe3yibTaTaM
OCBOEHHsI OCHOBHOIl 00pa30BaTeNbHOI NpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus U
3JIEMEHTOB COZACP KaHUS.

[TpoBepsiembie Ha OI'D o xumuK TPeOOBAHUS K pe3yJbTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus

Kon [TpoBepsiemble TpeOOBaHMS K IPEIMETHBIM pe3yiibTaTaM 0a30BOr0
IIPOBEPAEMOTO YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON NpOrpaMMbl
TpeGoBaHUs OCHOBHOT0 00111ero o6pazoBanus Ha ocHoBe PI'OC
1 [Ipencrasnenue:
11 0 TI03HABAa€MOCTH SIBJICHUHN MPHUPOJIbl, TIOHUMAaHUE OOBbEKTUBHOM 3HAYUNMOCTH OCHOB

XHUMHYISCKOM HAayKH KakK obnacTu COBPECMCHHOI'O €CTCCTBO3HAHMSA, KOMIIOHCHTA
O6H.I€ﬁ KYJIbTYPBlI U HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKAa B  YCJIOBUAX
COBPEMECHHOT'O O6HI€CTB3; IMOHUMAaHHUEC MECTa XUMHUH CPCAU APYTHUX CCTCCTBCHHBIX

HayK

1.2
0 HAyYHBIX METOJIaX MO3HAHHUS, B TOM YHCJIE IKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX
METO/AaX HCCIAEAOBAHUS BEUIECTB M U3YYEHHUS XUMHUYECKHUX pPEaKUUH; yMEHHUE
MCIIONIE30BATh MOJICNH ISl OOBSCHEHUS CTPOSHHS aTOMOB U MOJIEKYIT

1.3 0 cepax mpodeccnoHaTBLHOM AeITeTbHOCTH, CBA3aHHBIX C XUMHUEH U COBPEMEHHBIMU

TCXHOJIOTUAMHU, OCHOBAHHBIMH HAa JOCTHXKCHUAX XUMHAYECKOH HAYKH, YTO ITO3BOJIUT
oOydJalmuMcsi  paccMaTpuBaTh  XUMHIO  Kak  cdepy cBoedl  Oymymieit
MpOoPECCHOHAIBHON JIESITEIbHOCTH W CAENaTh OCO3HAHHBIM BBHIOOP XUMHUH Kak
MpoUIBLHOTO MpeIMeTa MpHU MEPEXo/ie Ha YPOBEHb CPEIHEro o0IIero 00pa3oBaHus
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BiianeHne cuCTeMOM XMMHMYECKUX 3HAHMM W YMEHUE IIPUMEHATb CUCTEMY
XUMHUYECKHUX 3HaHUH, KOTOpasl BKIIIOYAET:

2.1

BOKHEUIIIME XMMHYECKHUE TOHATHUS: XUMHUYECKHM JJIEMEHT, aroM, MOJeKya,
BEIIIECTBO, MPOCTOE U CIIO)KHOE BEIIECTBO, OJHOPOJHAS M HEOIHOPOJHAs CMECh,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAsE MAacChl, KOJUYECTBO BEILECTBA, MOJIb,
MOJIIpHAsl Macca, MOJISIpPHBIA 00bEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJNb (CpelHsis),
XUMUYECKasl peaklMs, PEeaklUH COCAUMHEHUS, PEaAKIUU Ppa3JIOKEHUS, PEaKIUU
3aMelIeHMs, peaklIMi OOMeHa, TerI0BoM 3 (PeKT peakinu, 3K30- U SJHIOTEPMUUECKHE
peakinu, pacTBOP, MaccoBasi J0Jsl XUMUYECKOTO JIEeMEHTa B COeIMHEHUH, MaccoBast
T0J1s1 ¥ ITPOLIEHTHAS KOHILIEHTPALIMS BEUIECTBA B PACTBOPE, SAPO aTOMA, JIEKTPOHHBII
CJION aToMa, aTOMHasi OpOUTalb, pAANYC aTOMa, BAIGHTHOCTb, CTCTICHh OKUCIICHHSI,
XUMHUYECKasl CBSI3b, DIEKTPOOTPULIATEILHOCTD, MOJIIPHAs U HETIOJIApHAs KOBaJICHTHAS
CBSI3b, MOHHAS CBS3b, METAJNIMYECKAs CBSI3b, KPUCTAIIMYECKAs peméTka (aToMHasl,
MOHHAS, METaJUIMYecKas, MOJICKYJSpHas), UOH, KAaTUOH, AHHOH, JJIEKTPOJIUT H
HEIJICKTPOJIUT, AJICKTPOJIUTHYECKAs TUCCOIMAIUs, PEaKUu HOHHOTO OOMEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKINH, OKHUCIUTENb W BOCCTAHOBUTEIb,
OKHCJICHHUE U BOCCTAHOBJICHHUE, JIEKTPOJIN3, XUMUUECKOE PAaBHOBECHE, OOpATUMbIC U
HEOoOpaTUMbIE pEaKIMH, CKOPOCTh XUMHYECKOW peakiuu, kartamuzatop, I[IJIK,
KOPPO3HSI METAJJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHUsI MacChl, NEPUOIUYECKUIA
3akoH [[.1. MenzeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTraapo

2.3

TCOpHUU XUMHUU: ATOMHO-MOJICKYJIApHAsA TCOpUA, TCOpPUA BHGKTPOHHTHQGCKOﬁ
JUCCOIMMalln

BrnageHue oCHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

3.1

YMEHUE MPaBUIIbHO UCIIOJIb30BaTh U3yYEHHBIE BEUIECTBA U MaTEpHUaJIbl (B TOM YKCIIE
MUHEPAJIbHBIE YA00pEHNs, METAILJIbl U CIUIaBbl, TPOAYKTHI EpepabOTKU MPUPOIHBIX
MCTOYHHKOB yTJI€BOJI0POJIOB
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(yras,, mpupogHoOro rasza, HeTu) B OBITY, CETbCKOM XO3SHCTBE, HA NMPOU3BOJCTBE U
[NOHMMaHHE 3HAYEHUs KUPOB, OCJIKOB, YIVIEBOAOB Ui OpraHu3Ma 4eJIOBEKa; YMEHHE
[IPOTHO3UPOBATH BIUSHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPTaHU3M YEJIOBEKA U

OKPYKAIOIIYIO TPUPOIHYIO CPEy

3.2 YMEHHE UHTETPUPOBATh XMMUUECKHUE 3HAHUS CO 3HAHUSIMU APYTUX YUEOHBIX ITPEIMETOB

3.3 HAJIMYHE ONBITA PA0OTHI C PA3IMYHBIMU UCTOYHUKAMHU HHPOPMALIUHU IO XUMHHU (Hay4IHast
1 HAy4HO-TIOIYJIIpHAs JIUTEpaTypa, CII0BapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4 YMEHHE OOBEKTHBHO OIICHWBATh MH(OPMAIIMIO O BEIIECTBAX, WX NPEBPALICHUAX H
[IPAKTUYECKOM IPUMEHEHMM W YMEHHE HCIOJb30BaTh €€ Ui pelleHus ydeOHO-
[103HABATEJIbHBIX 33]1a4

4 Brnasnenne ocHOBaMHU MOHATHMHOIO anmapara U CUMBOJHYECKOTO SI3bIKa XUMMHU IS
cocTaBJeHUs] (GOPMYJ HEOPraHMUECKUX BEIIECTB, YPAaBHEHUH XUMHYECKHUX PEaKIIHii;
ocHOoBaMHU xuMudeckoit HomeHknaTypsl (LIPAC u TpuBuansHOM)

5 YMeHue OOBACHATH CBSI3b MOJOXKEHHS 3jeMeHTa B Ilepuoaunueckoil cucreme c
YMCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHsI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsq  sjpa, oOlIee YHUCIO 3JIEKTPOHOB), paclpeieseHUeM 3JEKTPOHOB 10
DHEPreTUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOOB, KAUA U KaJbLIHs

6 [IpencraBienre 0 MEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKUX AJIEMEHTOB
(paguyc aroma, 3JIEKTPOOTPULATENBHOCTH), IPOCTBIX M CIOXHBIX BEIIECTB OT
M0JIOKEHUs 371eMeHTOB B [lepuoanueckoil cucreMe (B MaslbIX MEPHOJAX W TJIABHBIX
[OArpYyIIax) 1 3JEKTPOHHOIO CTPOEHNUS aTOMa

7 'YMeHne KinaccupuImpoBaTh:

7.1 XUMUYECKHE HIIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKUE PEAKIINH
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'YMeHue onpeaesiTh:

8.1
BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX IEMEHTOB, 3apsi]] HOHA

8.2 BUJI XUMHYECKON CBSI3U M THUI KPUCTAJUIMYECKON CTPYKTYPHI B COSAMHEHUSX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCITUTENh U BOCCTAHOBUTEIb

9 'YMeHne xapakTepu30BaTh (U3NYECKHe U XUMHUECKHE CBOMCTBA!

9.1 MPOCTBIX BeHIECTB (KUCIOPOJA, O30H, BOAOPOX, TpaduT, anmas, KpeMHHH, a3orT,
docdop, cepa, XJI0p, HATPUH, KaJlMil, MarHui, KaabLHUHA, ATIOMUHHM, )KeJIe30)

9.2 CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pAacTBOpOB (BOAA, aMMHAaK,
XJIOPOBOJIOPOJ], CEPOBOJIOPOJ, OKCHIbl U Tuiapokcuabl meramwioB |-IIA rpynm,
amomuaust, Menu (1), uaka, xenesa (11 u 11), okenasr yriepona (11 u 1V), kpemuwust
(IV), azora u docdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a30TuCTas,
a30THas1, pochopHas, yrojapHas, KpeMHHMEBAsi KUCIIOTA U UX COJIN)

9.3 MPOTHO3UPOBATh M XapaKTEPH30BaTh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX
coCTaBa M CTPOECHMS, NPHUMEHEHHE BEIIEeCTB B 3aBUCHUMOCTH OT HUX CBOMCTB,
BO3MOYKHOCTH NMPOTEKAHMSI XUMHYECKUX TPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX

10 'YMeHHe COCTaBIISATh MOJIEKYIISIPHBIC i HOHHBIC YPAaBHEHHSI PEAKIIHA, B TOM YHCIIE:

10.1 peakuii HOHHOTo OOMeHa

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI

10.3 WUTIOCTPUPYIOIIMX ~ XMMHYECKHE CBOICTBA HM3YyYEHHBIX KJAccoB  (Tpyrm)
HEOPraHMYECKUX BEIIECTB

104 MOATBEPIKIAIOIINX TCHETHUECKYIO B3aUMOCBSI3b MKy HUIMHU

11 'YMeHue BBIUUCIATH (IPOBOAUTH PACUEThl):

111

OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BELIECTB, MAaCCOBYIO IOJIIO
XUMHUYECKOIO DJIEMEHTA B COCTMHEHUH
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11.2

MAaCCOBYIO JOJIIO BEIIECCTBA B paCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM ra3oB

114 [0 YpaBHEHUSAM XUMHYECKUX PEAKIIUN U HAXOIUTh KOJMYECTBO BEIIECTBA, 00BEM 1
MacCy peareHTOB WU TPOJIYKTOB PEaKIMH

12 Bianenue (3HaHUE OCHOB):

12.1 OCHOBHBIMH  METOJaMH  HAy4YHOTO IIO3HAHHWS (HAOJMIOJECHHWE, HW3MEpPEHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE) TP M3YUYCHUHU BEIIECTB M XUMHUYCCKHUX SBICHMIA,
yMeHHe CHOPMYITHPOBATH MPOOIEMY U MPEIJIOKUTD MyTH €€ PelIeHUs

12.2 Oe3omacHOil pabOTBl ¢ XHWMHUYECKUMH BELIECTBAMH, XMMHUYECKOM MOCYyAoN u
nabopaTOpPHBIM 000pyIOBaHHEM

12.3 MpaBWiiaMd 0€30MacHOr0 OOpalleHUs C  BELIECTBAMH, HCIIOJIb3yeMbIMH B
[MOBCCTHCBHON XU3HU, MPABHJIAMHU IOBEACHHUS B IEISIX COCPEIKEHUS 3I0POBbS H
OKpYy>Karolel MPUPOJAHON Cpe/bl; MOHUMaHKUe Bpeaa (OMacHOCTH) BO3ACUCTBUS Ha
PKUBBIC OPTaHU3MBI  OMPEACIEHHBIX BEMIECTB, CIIOCOOOB YMEHBIICHHUS W
MpeI0TBPAIEHHUS UX BPEIHOTO BO3ACHCTBUS

13 Hannune mpakTUYeCKHX HAaBBIKOB IJIAHHUPOBAHUS W OCYIIECTBICHHUS CIEAYIOUINX
XUMHYECKHUX YKCIICPUMEHTOB:

13.1 M3y4eHHEe U OnucaHue (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(U3MYECKUMH M XUMHUYCCKUMU SIBIICHUSIMU; OTBITHI, WILTFOCTPUPYIONINE MPU3HAKH
[MPOTEKAHUS XUMHUECKUX PeaKInui

13.2 n3yueHne crocoOoB pa3eseHus cMecen

13.3 [MOJIy4eHHE KUCIOPOAa U U3YUCHHE €r0 CBOMCTB; MOJTYYSHHE BOJOPOAA U U3yUCHHE
€ro CBOWMCTB; TOJyYEHHUE YTJICKUCIIOrO Ta3a W M3yUeHUE ero CBOWMCTB; IMOJYYCHHE
aMMHaKa U U3y4yeHHe ero CBOMNCTB

134 [IPUTOTOBJICHUE DPACTBOPOB C OIPEIEIEHHOM MacCOBOM JOJIEM pacTBOPEHHOTO
BEIICCTBA

135 [PUMEHEHHE HHIUKATOPOB (JakMyca, MeTWJopaHXka W (QeHondranenHa) s

OIIpEICIICHUS XapaKTepa Cpebl B paCTBOPAX KUCIOT U MIEIOUCH
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13.6

MCCJIEI0BAHNE U ONIMCAHUE CBOMCTB HEOPraHMYECKUX BEIECTB Pa3JIMUHBIX KJIACCOB;
W3y4YEHUE B3aUMOJCWCTBHUS KHUCJIOT C METAJUIAMH, OKCHJIAMH  METAJUIOB,
pPAaCTBOPUMBIMM U HEPAaCTBOPUMBIMHM  OCHOBAHMUSAMHM, COJISIMU;  IIOJIYYEHHUE
HEpPAaCTBOPUMBIX OCHOBAHUM; BBITECHEHHWE OJHOIO METAJUla APYTMM M3 PacTBoOpa
COJIU; UCClIeJoBaHUE aM()OTEPHBIX CBOMCTB r’MAPOKCUIOB aTIOMUHUS U IIMHKA

13.7

pEUICHUE  AKCIEPUMEHTAJbHBIX 3ada4 1o TemaM: «OCHOBHBIE  KJIACChI
HEOPTraHUYECKUX COSTUHEHUN; « DJIEKTPOJUTUYECKAS AUCCOMAI»; «Baxuenme
HEMETAJIJIBI M UX COCAUHEHUAY, «BakHeHIIne MeTamIbl U MX COCTUHEHUSD»

13.8

XUMHYCCKHE DKCICPUMEHTBI, WITIOCTPUPYIOIIUE MPU3HAKU TMPOTEKAHMS PEaKIIUi
WOHHOT'O 0OMCHA; KAYeCTBCHHBIE PEAKIIUU Ha IPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX
WOHBI: XJIOPU-, OpOMUJI-, HOIUA-, Cylbdat-, pocdar-, kapOOHAT-, CUIHKAT-AHUOHBI,
CUIPOKCHU/I- MOHBI, KATHOHBI aMMOHUS, MarHus, KaJIbIIHs, aTIOMUHUS, jkene3a (2+) u
kenesa (3+), menu (2+), muHKa

14

'YMeHue:

141

[MPCACTABJIATL PE3YJIbTATBI JKCIICPUMCHTA B (bOpMC BBIBOJOB, A0Ka3aTCJIbCTB,
Fpa(bI/IKOB n Ta6J'II/IH W BBIABJIATH OMIIUPUYCCKUE 3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATh CBS3U MEX]y pealbHO HAa0JII0JaeMbIMU XUMHUYECKUMH SIBICHUSIMU U
MpolLeccaMH, MPOUCXOSAIIMMU B Makpo- M MHUKPOMHpE, OOBACHATH NPUUHHBI
MHOT000pa3usl BeLeCTB

Tabauua 23.5

HepequL SJICMEHTOB COACPIKAHUA, ITPOBEPACMBIX HA OCHOBHOM I'OCYJapCTBECHHOM

OK3aMCHC 11O XMMHUHU

Kon

[IpoBepsieMblIil 2IEMEHT COAEPKAHUS

1 HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1 UrncTeie BemecTBa U cMec. CiocoObI pa3ieiieHus: cMecei

1.2 |AToMbI 1 MOJIEKYJbl. XUMUYECKHE 3TIeMEHThl. CHMBOJIBI XUMHYECKHX
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DJICMCHTOB. HpOCTLIe " CJIOKHBIC BEIICCTBA.

1.3  [Xumwuueckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. CTETeHb OKUCICHUS
1.4  [3akoH mnoctosHCTBa cocTaBa BeunlecTB. OTHOcUTENbHAas aToMHas Macca. OTHOcCHUTEIbHAs
MOJIEKYJIsSIpHAs: Macca. MaccoBasi 10JIsi XMMHUYECKOTO JIEMEHTA B COCIMHEHUHN
1.5 |KomuuectBo BemiectBa. Monb. MonspHast macca. MonspHblii 00bEM ra3oB. B3ammocssizb
KOJIMYECTBA, MACCHI M YUCJIa CTPYKTYPHBIX €IMHHUIL BELIECTBA
1.6 |DOusmueckne W XUMHYECKHE SIBICHHA. XHMHYECKas peakiuss W e€ TNpU3HAKU. 3aKOH|
COXPAHEHHUs MacChl BEUIECTB. XUMUYECKUE YPABHEHUS
2 [lepuonnueckut 3akoH W llepuonmueckas cucrema XuMudeckux oanemeHTtoB J[.M.
MenpeneeBa. CTpoeHHE aTOMOB
2.1  [[lepmonmueckuii 3aKoH. [leproanueckas cucrema xummudeckux snementos J[.M. Menneneesa.
[leproas! u rpynmbl. PU3NYECKUN CMBICI OPSIKOBOTO HOMEPA, HOMEPOB I1EPUOJA U TPYIIIIBI
DJIEMEHTA
2.2  Crpoenmue aromoB. CocTaB aTOMHBIX simep. M3oTombl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX
o0onouek aromMoB TepBbIX 20 xuMuyeckux sneMmeHToB llepuomgmueckoit cucremsr JI.U.
MeHeneeBa
2.3  [3aKOHOMEPHOCTH B M3MEHEHHWH CBOMCTB XUMHUECKUX AJIEMEHTOB INEPBBIX TPEX MEPUOJIOB,
Kanus, Kauplyg (paguyca aToMoOB, AJIEKTPOOTPHUIATEIBHOCTH, METaUIMYECKUX U
HEMETaNTNYEeCKUX CBOMCTB) U MX COEIMHEHUN B COOTBETCTBUU C MOJIO)KEHUEM HJIEMEHTOB B
[leproanuecKkoil CHCTEME U CTPOCHUEM X aTOMOB
3 CrtpoeHue BeniecTBa
3.1 [ Xumuueckas CBS3b. KoBasienTHAst (monsipHas " HENoJsipHast) CBSA3b.
ONEKTPOOTPULATEIBHOCTh XUMUYECKHX 2JIeMEHTOB. MloHHast cBs13b. MeTamnueckas cBA3b
3.2 |TWmbl KPUCTATUTMIECKHUX PEMIETOK (ATOMHAs, MOHHAS, METAJUTMYECKast ), 3aBHCUMOCTh CBOMCTB
BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOM CBS3U
4 Baknelimme npeacTaBUTENIM HEOPraHWYECKMX BeHlecTB. HemeTamnsl M MX COEAMHEHHS.

MeTaibl 1 uX COCIUHCHUA
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4.1 Knaccuukanus 1 HOMEHKJIaTypa HEOPraHMUECKUX COeTMHEHMI: OKCHI0B (coeoOpasyromiue:
OCHOBHBIE, KHUCJIOTHBIE, aM(OTEepHbIE) W HECcoIeoOpaszyrole; OCHOBaHMM (IIENOYH U
HEpaCTBOPHMBIC OCHOBAHHS); KHUCIOT (KHUCIOpOJACOJEpXKAIMe H  OECKHCIOPOIHBIE,
OJIHOOCHOBHBIE U MHOT'OOCHOBHBIE); COJIeH (CpEIHUX U KUCIBIX )

4.2 du3nyeckue M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOAOPOJA, XJOpa,
KHCIIOpO/ia, cephl, a30Ta, Gpocdopa, yrieponaa, KpeMHHS

4.3 du3nyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHUS, HATPUS, KU,
MarHusi 1 Kalblus, ATFOMUHUS, Kelle3a. DIEKTPOXUMUUECKUN Psil HAllPsDKEHUH METallJIoB

4.4 @usznueckue M XMMHYECKME  CBOWMCTBA  BOAOPOJHBIX  COCIWHEHHW  HEMETAJUIOB:
XJIOPOBOIOPOJIa, CEPOBOAOPO/IA, AMMHUAKA

4.5 dusnyeckne 1 XUMUYECKUE CBOICTBA OKcuaoB HemeTasuios: cepol (1V, V1), azora(Il, 1V, V),
dochopa(lll, V), yrnepoga(Il, IV), kpemuus(I'Y). [Tonyuenne okcuaoB HEMETAIIIOB

4.6 Xumudeckue cBoiicTBa okcuaoB: MetaiioB |A-IA rpymnm, nuaka, meau(IT) u sxenesa(Il, 11).
[losrydeHnEe OKCUI0B METAIITIOB

4.7 XUMHYECKHE CBOMCTBA OCHOBAHHI M aM(OTEPHBIX THAPOKCHUIOB (Ha MpUMEpe THIPOKCUIOB
AJIFOMUHUS, XkKele3a, MHKa). [lomyueHnre ocHoBaHMH U aM(OTEPHBIX THAPOKCUIOB

4.8 OO0mue XUMHUYECKHUE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJOPOAHON, CEPHUCTOM,
CepHOH, a30THOW, (ochopHOU, KpeMHUEBOU, yrompHOW. OcoOble XUMUYECKHE CBONCTBA
KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KUCNOT. [lorydyenne kuciaor

4.9 OO6mme XxuMHUIECKHe CBOMCTBA cpeHux coiier. [lomyduenue coneit

4.10 [Tonyuenue, coOupanue, pacrio3HaBaHUE BOJAOPO/Ia, KUCIOPOa, aMMHaKa, YTIIEKUCIIOTO Ta3a B
nmaGopaTopuu
411 |[lomydyeHue amMMmHuaka, CEpHOM M a30THOW KHCIOT B MPOMBINIIEHHOCTH. OOmme crnocoosl
[10JIy4€HUSI METAIIJIOB
4,12 ['eHeTHMYECKas CBSI3b MEKIY KJIaCCaMH HEOPTAaHMYECKUX COCTMHECHUN
5 XHUMHYECKUE PEAKITUN
5.1 Kiraccudukanuss XuMHIeCKUX PEakIfi Mo pa3IudHbIM MMPU3HAKAM: 110 YHCITY
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1 COCTaBYy YYaCTBYIOIIMX B PEAKLUU BELIECTB, MO TemaoBoMy 3(hdekry, mo M3MeHEHHIO
CTECIICHEH OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB

5.2

TeroBoil >PQeKT XUMUUECKOW peakluh, TEPMOXMMUYECKHE YpaBHEHHsS. OK30- ¥
HYHAOTEPMHUUYECKHE PEAKLMH. TEePMOXUMHUYECKHUE YPAaBHEHUS

5.3

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKucauTenn U BoccTaHoBUTeNd. I[Ipoieccsl
OKHCJICHUSI MU BOCCTAHOBJICHHsI. DJICKTPOHHBIA OajaHC OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHON
peakimn

5.4

Teopus onekTponuTHuecko aucconuanuu. KaTHOHBI, aHHUOHBI.  DJEKTPOJUTHI U
HeIeKTPoNIUThl. CUITbHBIC U clla0ble 27eKTPoIuThl. CTeneHb AUCCOIUAINH

5.5

Peakuu MOHHOrO OOMeEHa. YCIOBUS NPOTEKaHWs pPEaKkUMid HOHHOrO OOMEHa, IOJIHbIE U
COKpalI€HHbIE MOHHBIE YPABHEHUS pEaKLui

XHUMHS M OKpYXKaromas cpeaa

6.1

BemecrBa u MaTcpualibl B MOBCEIHEBHOM KM3HHM YEIIOBEKa. be3oImacHoe HCIIOJIb30BaHUE
BCIICCTB 1 XMMHUYCCKHX peaKHI/Iﬁ B HaGOpaTOpI/II/I n 6I>ITy. HepBaﬂ IIoMoIb IpUu XUMHYCCKUX]
0JKOrax U OTPaBJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKPYKaIoLeH cpelbl (KUCIOTHBIE TOKIU, 3arpsSA3HEHHUE MOYBBI,
BO37yXa M BOJOEMOB), cmocoObl ero mpepoTBpamieHus IIpenensHas —gomycTUMast
koHueHTpauus BemecTs (I1JIK). Pons xuMuu B perieHnun 3koa0ru4eckux npobieM. Y cusieHue
MapHUKOBOTO P deKTa, pa3pylIeHne 030HOBOTO CII0s

6.3

[Ipumenenue cepsl, a3o0ta, ocdopa, yrieposia, KpeMHUS U UX COEAUHEHUH B OBITY, MEIUIIMHE,
[IPOMBIIIJICHHOCTH U CEIbCKOM X03siicTBe. [IpuMeHenne MeTauioB U CIUIaBOB (CTallb, YYT'YH,
IOpaIFOMUHUN, OpOH3a) B OBITY M MIPOMBIIIJIEHHOCTH WX coenuHeHuil. [lonarue o koppo3un
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpupoHbIE MCTOYHUKH YTIIEBOJOPONIOB (YToJib, MPHUPOIHBIN Ta3, HEPTH), MPOAYKTHl HX
nepepaboTku (0€H3MH), UX POJIb B OBITY M IPOMBIIIIIEHHOCTH

6.5

[lepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEJUHEHHSX Yriiepoja
(MeTaH, 9TaH, JTWIEH, AalETUJIEH, 3TaHOJ, TJIMLEPUH, YKCycHas kuciora). [lonstue o
OMOJIOrMYeCKH BaXKHBIX BELIECTBAX: )KUpaX, OeKax, yriieBoJax - U UX POJIU B JKU3HU YEJIOBEKA

Pacuéthr:
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7.1  |mo popmysiaM XUMHYECKHX COCAMHCHUI

7.2  |maccel (MaccoBOI) TOJIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3  |NO0 XUMHUYECKHM YPaBHECHHUSIM

PEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB II0 OCBOCHHMIO O00s3aTEIBHOIO  COZIEpIKaHus,
YCTAHOBJICHHOTO JaHHOW MpUMEpHOU pabodeil mporpaMMoil, BBIICISAIOT: HAyYHbIC 3HAHUS, YMEHHUS H
croco0bl JieiicTBui, cneunduyeckue Juist ydeOHOro mpeaMera
«XUMUSY, BUBI JESTEILHOCTH I10 MOJy4YE€HUIO HOBOT'O 3HaHUS, €r0 HHTEPIPETALUHU, IPeoOpa3oBaHUIO
Y IPUMEHEHUIO B Pa3IMYHbIX YYEOHBIX U HOBBIX CUTYAIHIX:

® T[IpE/ICTaBIICHUE O 3aKOHOMEPHOCTSX M TI03HABACMOCTH SIBJICHUW TIPUPOJBI, TOHUMaHUE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHUMHYECKOW Hayku Kak oOJacTH COBPEMEHHOIO
€CTECTBO3HAHHMSI, KOMIIOHCHTa OOIICH KYyJIbTYpPhl U MPAKTHUYECKON ACSITEILHOCTH YEIIOBEKa B
YCIIOBUSIX COBPEMEHHOTO OOIIEeCTBA; MOHUMAHUE MECTaAXUMHUHU CPEIU JOPYTUX ECTECTBEHHBIX
HayK;

® BJAJCHHE OCHOBAMH MOHSITHIHOTO alapara i CHMBOJIUYECKOTO S3bIKa XUMHH JIIICOCTABICHUS
(dopMyJ1 HEOPraHUYECKUX BEIIECTB, YPABHEHUM XMMHUECKUX peakluil (C OMOpol Ha aJIrOPUTM
y4eOHBIX JICHCTBUI); BlageHHe OCHOBaMH xuMuueckor HomeHknatypel (IUPAC wu
TPUBHAIBHON) W YMCHHE HCIOJIH30BaTh €€ Ui pelIcHHs] ydeOHO-TI03HABATEeIbHBIX 3a7ad C
MOMOIIBIO YUUTENsI; YMEHHE HCIIONb30BaTh MOJENU ISl OOBSCHEHUS CTPOCHHS aTOMOB U
MOJIEKYJT IT0 AJITOPUTMY C OMTOPOI HA OTPEICIICHUS;

® IPCACTABICHUE O CUCTEME XMMHUYECKUX 3HAHMM U YMEHHE C MOMOILBIO YYUTENS MPUMEHSATH

CUCTEMY XUMHYECKMX 3HAHUW JUI1 YCTAHOBJICHUS B3aMMOCBS3€H MEXAY H3yYECHHBIM

MaTepHajJoM M MpH MOJYYEHUU HOBBIX 3HAHUH, a TaKXKe B IMPOLECCE BBIMOJHEHHS y4eOHbIX

3a/laHuil ¥ Ipu paboTe ¢ UCTOYHMKAMU XUMUYECKON HH(OpMaLuy, KOTOpasi BKIIOYAET:

BOKHEUILINE XUMUYECKUE TIOHATHUS: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO, IPOCTOE
U CJIO’KHOE BEILECTBO, OAHOPOIHAS M HEOMHOPOJHAS CMECh, OTHOCUTEIIbHBIE aTOMHAS U MOJIEKYJIApHAs
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAst Macca, MOJIAPHBIN 00beM, OKCHJI, KUCIIOTa, OCHOBaHHE,
conb (cpeaHsisi), XMMHUYECKas peaklus, PEeaKIUH COCAUHEHMsS, PEaKUUU pPa3I0KEeHUs, PEeaKIun
3aMelleHus, peakuuu oOMeHa, TeruioBoW 3((eKT peakiuu, 5K30- U SHAOTEPMHUECKHE PEAKIIHH,
pacTBOp, MaccoBas AOJNS XUMHYECKOrO DJIEMEHTA B COCIMHEHUHM, MAaccoBas OIS M INPOLCHTHAs
KOHIIGHTPALlMsl BEIIECTBA B PacTBOpE, SAPO aToMa, NEKTPUUECKUI CJIO0M aToMa, aTOMHas OopOuTalb,
paguyc aTtoMa, BaJ€HTHOCTb, CTENEHb OKHUCIICHMS, XUMHYECKasl CBS3b, 3JIEKTPOOTPULATEIBHOCTD,
MIOJISIPHAS. U HEMOJISIPHAs KOBAJICHTHAs CBsI3b, HOHHAS CBS3b, METAJIMYECKAS CBA3b, KPUCTAIINYECKAS
peuieTka (aTOMHasi, HOHHasA, METAJIIMYECKasi, MOJIEKYJIsIpHAas), HOH, KaTUOH, aHUOH, JJIEKTPOJIUT U HE
AJIEKTPOJIUT, DJICKTPOTUTHYECKass TUCCOIMALUs, pEeaKIU HOHHOTO OOMEeHa, OKHMCIMTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIMHM, OKHUCIUTEIb M BOCCTAHOBUTENb, OKHCIECHHE M BOCCTAaHOBJICHUE,
AJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpaTHMBbIe PEAKIIMU, CKOPOCTh XHUMUYECKOM
peakuuu, KaTanuszarop, npeneiabHo gonycrumas konuentpauus (IT1K), kopposus MeTansos, CIiIaBbl;

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHM: 3aKOH cOoXpaHeHus Macchl, [lepuonuyeckuii 3akon /[1. 1.
MenpeneeBa, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUM XUMHH: aTOMHO-MOJIEKYJIIpHAsl TEOPUs, TEOPUS IEKTPOJUTUYECKON JUCCOLMALUU, A
TaK)Ke IPEJCTABICHHUS O HAYYHBIX METOJAxX IO3HAHMS, B TOM YHUCIIEC
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AKCTIICPUMEHTAIBHBIX U TEOPETHUYECKHUX METOJAaX HCCISOBAHUS BEIICCTB W M3YUYCHHS] XUMHYECKHX
peaKIuii;

MPEJICTAaBICHUE O MNEPUOAMYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB (paguyc
aToOMa, 3JIEKTPOOTPULIATEIBHOCTD), IPOCTHIX U CI0KHBIX BELIECTB OT MOJIOKEHUS FIEMEHTOB B
[lepuoanueckoit cucreme (B MallbIX MEpPUOAAX M TJIABHBIX MOJATPYIIAX) U AJIEKTPOHHOIO
CTPOEHHS aTOMa; YMEHHE OOBSICHSTH CBSI3b MTOJIOKEHMSI 311eMeHTa B Ilepnoanueckoil cucreme ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB WM 3apsiji
a1pa, o0I11ee YUCIIO IEKTPOHOB), PACIPENEICHUEM MIEKTPOHOB 10 SHEPIETUYECKUM YPOBHAM
aTOMOB IEPBBIX TPEX NEPUOIOB, KalUs U KaJbIUs; KIaCCU(PUIUPOBATH XUMUUYECKHIE DJIEMEHTHI
C OTIOPOH Ha onpeeneHus (pU3nIecKoro cMpIcia HU(PPOBHIX TaHHBIX IEPUOJUUECKON TaOIHIIbI;

yYMEHHE KIacCU(PUIMPOBATh XUMUYECKUE JIEMEHTbI, HEOPTaHUYECKUE BEIIECTBA HXUMHUYECKHE
pEaKUHUH C OMOPOM HAa CXEMBbI; ONPEIECIATh BAJICHTHOCTh U CTEIECHb OKHCICHUS XUMHYECKHUX
3JIEMEHTOB, BUJ XUMUYECKOM CBSA3U U THUI KPUCTAINIMYECKOW CTPYKTYPhI B COETMHEHUSX, 3apsi
MOHA, XapakTep Cpelbl B BOIHBIX PAacTBOpax BEIIECTB (KHCIIOT, OCHOBAHUM), OKUCIUTENb U
BOCCTaHOBUTEJIBIIO AITOPUTMY YUEOHBIX IEHCTBUM;

YMEHHE XapaKTePU30BaTh C OMOPOW Ha CXeMy (PU3NYECKHE U XUMUYCCKUE CBOWMCTBA MPOCTHIX
BellecTB (KUCIOPO/I, 030H, BOAOPO/, rpaduT, anmas, KpeMHUM,a30T, hocdop, cepa, XI0p, HATPHIA,
KaJIU, MarHui, KaJIblUW, aTFOMUHUHN, JKEJI€30)U CIOXKHBIX BEIIECTB, B TOM YHCIE UX BOJHBIX
pacTBOpoB (BOJIa, aMMHUaK, XJIOPOBOJIOPO/I, CEPOBOJOPOI, OKCUIBI U THUIPOKCU Bl METAILIOB | -
[IA rpymmn, amomunus, Meau (1), uunka, xenesa (11 u 11I), okcunst yraepoaa (I1 u 1V), kpemuus
(IV), azora u docdopa (III u V), ceper (IV u VI), cepuucras, cepnas, a3oTucrasi, a3oTHas,
docdopHas, yroiapHas, KPEMHHEBasi KUCJIOTa M UX COJIM); ONMHUCHIBATH C ONMOPOW HA IUIAH U
KJIFOUEBBIE CIIOBA; YMEHHME MPOTHO3UPOBATh M XapakTEpPU30BaTh CBOMCTBA BEIIECTB B
3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUSI TIOCIIE TIPEABAPUTEIIHLHOTO aHAIM3a M0]T PYKOBOJICTBOM
nejgarora, IpUMEHEHUE BEIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXHOCTb IPOTEKaHUS
XUMUYECKUX TPEBpAICHUN B PA3JTUYHBIX YCIOBUAX, BIUSHHE BEHIECTB U XHUMHYECKHUX
MIPOLIECCOB HAa OPraHU3M UYEJIOBEKA U OKPY’KAIOIIYIO PUPOJIHYIO CPENY;

YMEHHME COCTaBJIATh MO 00paslly, CXeMe, aJrOpUTMY Y4EOHBIX JIEHCTBUN MOJIEKYJISIPHBIE U
WOHHBIE YpaBHEHHs peakuuil (B TOM 4YHCIe peaKUuid HOHHOro OOMEHa M OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKLINi), WITIOCTPUPYIOIUX XUMUYECKUE CBOMCTBA N3YYEHHBIX KJIACCOB
/ TPy HEOPraHWYECKHX BEILECTB, a TAKXKE MOATBEPXKIAIOIIUX TCHETHYECKYIO B3aUMOCBS3b
MEX1y HUMU;

YMEHUE BBIUUCISATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHYECKOTO DJIEMEHTAa B COCJWHEHWU, MAacCCOBYIO [OJIFO BEIIECTBA B PAacTBOPE,
KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB ¢ OMOpoil Ha obmme (Gopmysbl; yMEeHUE
MPOBOJIUTH PACUYETHI 110 YPABHEHUSM XUMHUUECKUX PEAKIIMN U HAXOJIUTh KOJIMYECTBO BEIECTBA,
00bEeM M Maccy peareHTOB WJIH MPOJIYKTOB PEAKIIMHU C OMOPOH Ha o0pa3ell, allrOPUTM YIEOHBIX
JEeUCTBUIA;

BJIAACHUC OCHOBHBIMH METOJAMU HAYUYHOT'O ITO3HAHUA (Ha6J'IIO)IeHI/Ie, HN3MCPCHUC, OKCIICPUMEHT,
MOJICTTMPOBAHUE) MPU HM3YYCHHH BEIIECTB M XMMHUUYECKUX SIBICHUIIC OMOpPOW Ha alrOPUTM
yueOHBIX NEeUCTBUN; yMeHHE CPOpMYyIUPOBATh MPOOJIEMY M MPEIIOKHUTh IyTH €€ PEIIeHUs ¢
MOMOINIBIO TeJarora; 3HaHHE OCHOB 0Oe30MacHOi paboThl C XWMHUYECKUMH BEIIECTBAMH,
XUMHUYECKON TTOCYI0N ¥ TaOOpaTOPHBIM 00OPYIOBAHHUEM;

HAJIMYUE TMPAKTHYECKUX HABBIKOB TUTAHUPOBAHMS M OCYIICCTBICHUS CICAYIONIMX XUMHUYCCKHX
HKCIIEPUMEHTOB TIOJT PYKOBOJICTBOM YUYHUTEIS ¢ 00CYKIEHUEM TIIaHAPAOOTHI UM COCTABJICHUEM
TaOJIULIBL:

W3YYCHUE U ONUcaHue (PU3NIECKIX CBOWCTB BEIIECTB;

03HAKOMJICHUE C PU3UICCKIUMH U XUMUYECKUMU SBICHUSIMU;

OTIBITHI, WLTIOCTPUPYIOIINE TPU3HAKY IPOTEKAHUS XUMHUECKUX PEaAKIIUN;U3yICHIE

CIIOCO0OB pa3IelICHUs] CMECCH;
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MOJTy4YeHHUE KUCIOPOa U U3ydeHHE €ro CBOICTB;

MOJIy4EeHHE BOJOPOa U U3yYCHHE eT0 CBOMCTB;

MOJIy4YEeHUE YTIIEKUCIIOTO ra3a U U3y4eHHe ero CBONCTB;

MOJIyuYeHUE aMMHaKa U U3YYeHHE ero CBOMCTB;

IPUTOTOBIICHHE PACTBOPOB C OIPEICIIEHHOW MAaCCOBOM JI0JIei pacTBOPEHHOTOBEIECTBA;

UCCIIEIOBaHHE U OIMCAaHUE  CBOWMCTB  HEOPraHUYECKUX BEUIECTB  Pa3IMYHBIX
KJIaCCOB;

MPUMEHEHHUE WHIUKATOPOB (JJakMyca, MeTUiiopaHka U ¢eHoadTanenHa) AsonpeaesieHus
XapakTepa Cpe/ibl B pacTBOpax KHUCIOT U LIENI0YEH;

U3Y4Y€HHE  B3aUMOJACHUCTBUS KHCIIOT € MeTajlaMu, OKCHJIaMU METaJIJIOB,
PacCTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHE OJJTHOTO METaJljIa IPyruM U3 pacTBOpa COJIH;
uccienoBanre aM()OTEPHBIX CBOMCTB THAPOKCUIOB AIFOMUHHUS U ITUHKA;

perieHue AKCTIICPUMEHTATbHBIX 3a1a4 o  TeMe «OCHOBHBIE KJ1aCcChl
HEOPTraHUYECKUX COCAMHCHUI,

petieHue AKCIIEPUMEHTAIBHBIX 3ama4 o TEME «INEKTPOTUTHIECKAS
JIACCOLIAAIINS,

peIICHHE KCIIEPUMEHTANIBHBIX 3a/au Mo TeMe «BakHellne HeMeTaJulbl U MXCOCIUHCHUS;

pelIeHne YKCIePUMEHTANBHBIX 33j1a4 1Mo TeMe «BakHeiIe MeTauibl U UXCOSTMHEHUS;

XMUMHYECKUE IKCIICPUMEHTBI, HIUTFOCTPUPYIOLINE MPU3HAKY MPOTEKAHUS PEAKIIMIHOHHOTO
oOMeHa;

Ka4eCTBEHHbIC PEAKIIMU HA MPHUCYTCTBYIOIIUE B BOJHBIX PAacCTBOpaX MOHBI: XJIOPHI-, OPOMH/I-,
noaun-, cyibdar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCHUA-UOHBI, KaTHOHBI aMMOHMUS,
MarHusi, KaJbIHsl, ATIOMHHUS, xkeme3a (2+) mkenesa (3+), meau (2+), HMHKa;

YMEHHE TPEJICTABIATh Pe3yIbTaThl KCIIEPUMEHTa B (POPME BBIBOJIOB, JIOKA3aTEIbCTB, IpapuKOB
Y TaOJIHII ¥ BBISBJISITH SMIMPUUSCKHE 3aKOHOMEPHOCTH;

® RBiajJeHuEe TMpaBuiIamMu Oe30MacHOro OOpalleHHs C BEIIECTBAaMH, HCIOIb3yeMbIMH B
MOBCETHEBHON KU3HM, a TaK)KE MPaBWIAMH TIOBEACHHUS B LENAX COCPEKEHUs 3/JI0POBBS U
OKpYXarollel MPUPOAHON Cpelbl; MOHMMaHHe BpeAa (OMACHOCTH) BO3JCWCTBUS Ha KHUBBIC
OpTaHU3MBbI OTPEICIICHHBIX BEIIECTB, a TAKXKE CIOCOOOB YMEHBIIEHUS U MPETOTBPAIICHUS MX
BPEIHOTO BO3/CHCTBHS; NMOHMMAaHHE 3HAYEHUS >KUPOB, OEIKOB, YIJIEBOAOB MJIs OpraHH3Ma
YeJI0BEeKa;

® BIAJCHUE OCHOBAMH XHWMHYECKOW TPAMOTHOCTH, BKIIOYAIOIIEH yMEHHE TMPaBHIBHO
WCIIOJTh30BaTh M3yYEHHBIE BEIIECTBA M MaTepHUalbl (B TOM YHCIIC, MUHEPAIbHBIC YIAOOpPEHUS,
METAJIJIbl ¥ CIUIaBBl, TPOAYKTHI MEPEpadOTKH MPUPOIHBIX UCTOYHUKOB YTIEBOJOPOAOB (YTIIs,
MIPUPOTHOTO Ta3a, HeTH) B OBITY,CEIbCKOM XO3SHCTBE, Ha MPOU3BOJICTBE; YMEHUE NMPUBOIUTH
MPUMEPBINTPABUIILHOTO UCIIOJIH30BAHUSI U3yUYEHHBIX BEIIECTB U MATEPUAJIOB;

® YMCHHMEC YCTAaHABJIMBATh CBA3H MEXKIY pCalbHO Ha6J'IIO)IaeMI)IMI/I XUMHUYCCKHUMU ABJIICHUAMH H
nponeccamMmu, IMpoucCxoaduMu B MaKpo- U MHUKPOMHPE, 0OBACHATH IMPUYUHBI MHOF006paSI/I$I
BCIICCTB, YMCHHC HWHTCTPHUPOBATH XUMHYCCKUEC 3HAHUA CO 3HAHUAMHU JOPYyrux y‘Ie6HI)IX
npeaAMCETOB C MOMOIIBIO ICaarora,

® mpejcraBieHue o cdepax NpodhecCHOHATBLHOW JAESITEIbHOCTH, CBSI3aHHBIX C XHUMHUEH H
COBpPCMCHHBIMU TCXHOJOIUAMU, OCHOBAHHBIMU HA JOCTUKCHHUAX XUMHYECKOM HAyKH; HAJIMIUC
omblTa pabOTHl ¢ Pa3IMYHBIMM MCTOYHHKAMU HH(OpMAanuy MO XUMHHU (HAYyIHO-TIOMYJISIpHAS
JUTEpaTypa, CIOBapH, CIPAaBOYHUKH, MHTEPHET-PECYPChI) C ONOPOW Ha AITOPUTM: YMEHHE
O0OBEKTUBHO OLIEHMBATH MH(OPMAIMIO O BEIIECTBAX, WX NPEBPAIICHHUAX U IPAKTHYECKOM
MMPUMCHCHUH.

TpeOoBaHMsl K NpeIMETHBIM pe3yJibTaTaM OCBOEHHsI Y4eOHOro mnpeaMera
«XumMus», pacnpeejeHHbIe 0 roaM 00y4eHus
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PesynbpTathl mo rogam GopMyIUpYOTCS MO IPUHITUITY 100aBICHUST HOBBIX PE3yJIbTAaTOB OT T0Ja
K roay, y>K€ Ha3BaHHBIC B MIPCABIAYIINUX Irogax MMOo3ulru, Kak NpaBujio, JOCIOBHO HC IMOBTOPAKOTCA, HO
YUUTBIBAIOTCS (PE3Y/IbTAaThl OYEPEAHOTO rojJia M0 YMOJYAHHWIO BKIIIOYAIOT PE3YJIbTAThl MPEABLIYIINX
neT).

8 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATUNA: aTOM, MOJIEKYJIA, XUMUYECKUI 3JIEMEHT,
MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OJMHOPOJHAs W HEOJHOPOJIHAS), BaJICHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJSIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpPHAs Macca,
MaccoBas J0JII XUMHUYECKOTO JIEMEHTA B COSAMHEHUH, MOJIAPHBIN 00BhEM, OKCHI, KUCIIOTa, OCHOBAHUE,
COJIb, 3ﬂekmp00mpuqameﬂbyocmb2, CTCTICHh OKHWCJICHHS, XMMHYECKas pEaKIus, KIacCUupUKaIus
pEeaKIMii: peaKIuu COCTMHCHHMS, PEAKIIMK PA3JIOKCHUS, peaKIIuu 3aMeIeHUs, PeaKIui 0OMeHa, PK30- U
IHAOTEPMHUYECKUE PEAKIUH; Meni08ol 3¢pgpexm peaxyuu, SIpO aTOMa, ICKTPOHHBIA CIOH aToMa,
aTOMHasi OpOUTalb, PaIuyC aTOMa, XUMUYECKasl CBS3b, MOJSPHAsl U HEMOJSpHAas KOBaJCHTHAsl CBS3b,
WOHHAsl CBSA3b, UOH,KaTHOH, aHUOH, PACTBOP, MACCOBAsl 10JIs1 BElIeCTBa (TIPOIIEHTHAS] KOHIICHTPAIINS) B
pacTBope;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATHH (CM. 1. 1) UIIPUMEHSTH ITH
TOHSITHS TIPU OMMCAHUM BELIECTB U UX MPEBPAIICHUIT;

UCIIOJIb30BaTh XUMUYECKYI0O CHMBOJIMKY JJISI COCTaBIICHUS (POPMYJ BEIECTB, MOJCKYISIPHBIX
ypaBHEHUN XUMUYECKUX PEAKIUH, SIEKTPOHHOT0 OanaHca;

OTIPE/ICIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX; CTEIICHLOKHUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHMSIX C OMOPOW Ha OMpeeNieHusl, B TOM YHUCIE CTPYKTYpUPOBAHHEIC,
MIPUHAJJICKHOCTh BEIIECTB K ONMPENSIEHHOMY KJIAacCy COEAMHEHUN 1o (opmysaM; BUJ XUMHYECKOU
CBsI3M (KOBaJICHTHAS U MOHHAsI) B HEOPTAHUUECKUX COCAMHEHMSIX;

MMETh MIPEACTABICHUE O CUCTEME XUMUYECKUX 3HAHHUM, YMETh C TOMOUIBIO YUYUTEII IPUMEHATh
CUCTEMY XMMHMYECKUX 3HAHUU, JUIsl YCTAHOBJIEHUS B3aUMOCBSI3U MEK1y U3YUYEHHBIM MATEPUAJIOM U IIPU
MOJIyYEHUH HOBBIX 3HAHUW, a Takke Mpu padoTe ¢ MCTOYHUKAMH XHUMHYECKON WHOOpMaIuu.
OpueHTHPOBaTbCA B MOHATHUSAX U OMEPUPOBATH UMH Ha 0230BOM ypOBHE, IPUMEHSTH MPHU BBHITOIHEHUN
y4eOHBIX 3aJJaHUIK PEIIEHNN PACYETHBIX 3a/1a4 C ONOPOM Ha aJIrOpPUTM y4eOHBIX EeHCTBUI U3yUEHHbIE
3aKOHBI UM TEOpUHU: 3aKOH coxpaHeHust Maccol, [lepuonnueckuii 3akoH /.M. Menneneesa, 3akou
NOCMOAHCMBA COCMABA, 3aKOH ABOTaJIpo; aTOMHO-MOJEKYIsipHas Teopusi. COOTHOCUTH 0003HAYEHHS,
KOTOpble MeroTcs B Tabnuie «[lepuonnyeckas cuctema Xxumudeckux sinemMenToB [l. M. MenneneeBay»
C YUCJIOBBIMHM XapaKTEPUCTHUKAMHU CTPOCHUSI aTOMOB XMMHUYECKHMX DJIEMEHTOB (COCTaB W 3apsij sipa,
o0I11ee YMCIIo SIEKTPOHOB U paCpe/IeNIeHHe X TI0 AIEKTPOHHBIM CJIOSIM);

KJIacCU(PUITMPOBATh XUMHUECKHUE DJIEMEHTHI; HEOPTAHMYECKHUE BEIIECTBA; XUMUUECKHUE PEaKITUU
(Mo 4YMCIy W COCTaBy yUYacCTBYIOIIUX B PEAKIMU BEMIECTB, MO TETIOBOMY 3(PQeKTy, 0 U3MEHEHUIO
CTENIEHW OKUCIICHUSI XUMHUYECKUX IJIEMEHTOB) C OTIOPOI Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIME XMMHUYECKHWE CBOMCTBA BEIIECTB Pa3jIMYHBIX KIACCOB,
MOJTBEPK/Iasi OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKuuii ¢ OIIOPOM Ha CXEMBI;

MPOTHO3UPOBATHh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTAaBa M CTPOCHMS; BO3MOKHOCTH
MPOTEKaHUsT XUMHYECKHUX IIPEBPALICHUM B PA3JUUYHBIX YCIOBUSX IIOCIE MPEIABAPUTEIBLHOIO
00CYXJICHHS C TIe1aroroM;

BBIYUCIISATH OTHOCHUTENBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JOJIKO
XUMHUYECKOTO dJIeMEHTA 10 (OpMYyJie COSTMHEHUS; MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MIPOBOIUTH
pacy€Tsl 110 YPAaBHEHUIO XMMHUYECKOM PEaKIUU C OIIOPOU HA aJIrOpUTM;

MPUMEHSTh OCHOBHBIEC ONEPAlMd MBICIUTEILHON AEATEIbHOCTH — aHAJIM3 UCHHTES,

CpaBHEHHUE, 0000I1IIeHHe, CUCTEMAaTH3aIIM, KIIacCU(pUKaIKs, BBISBIICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3CH — IS WM3YYCHHS CBOWCTB BEIIECTB M XHMHYCCKUXPEAKIIHIA,
€CTECTBCHHO-HAYYHBIE METOIbl  IO3HAaHUSA  — HaOJIIoJeHuE, HU3MEpEHHeE,

MOJICIIMPOBAHNE, YKCIIEPUMEHT (PeaibHblll U MbICIeHHbIl) TIO]] PYKOBOACTBOM II€/1arora;ciie/10BaTh
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IpaBUJIaM MOJIB30BaHUS XMMHUECKOH MOCy 1011 1 TabopaToOpHBIM 000pYIOBaHUEM, A TAK)KE MpaBUIIaM
oOpalleHus C BeIeCTBaAMU B COOTBETCTBHH C

MHCTPYKUHUSMHU TIO BBIMOJIHEHHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB MO MOJIYYEHHUIO HCOOHPAHUIO
ra3oo0pa3HbIX BeEHIECTB (BOJAOpOAA M KHUCIOpPOAA), MPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHOMN
MaccOBOM J0JI€il pacCTBOPEHHOTO BEIIECTBA; MNIAHUPOBATH UITPOBOAUTH XUMHUUECKHUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENIOUEH M KUCIOT C TIOMOIIBI0 WHAMKATOPOB (JaKMyc, (eHOI(TaIeHH,
METWJIOpPaHXK M Jp.), MOJITBEPKIAIOUIMX KAaYeCTBEHHBI COCTaB HEOPraHMYECKHUX BEIECTB
(KauecTBEHHBIEPEAKIIUM HA UOHBI) MO PYKOBOACTBOM II€1arora.

9 KJIACC
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITHI: XUMUUYECKHUM 3JI€MEHT, aTOM, MOJIEKYa,
WOH, KaTUOH, aHUOH, ITPOCTOE BEUIECTBO, CII0KHOE BEILIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD,
CTETIeHb OKHCJICHUS, XUMHUYECKasl PEaKIHs, XUMUUECKasi CBSI3b, Meniosol ¢ghgexm peaxyuu,Moib,
MOJIApHBIA  00BEM, pPACTBOP; DIEKTPOIUTHI, HEIIEKTPOIUTHI, JIIEKTPOIUTHYECKAs] IHUCCOLMALINSA,
peaKkiuu HOHHOTO OOMEHa, KaTalu3aTop, XUMuyeckoe pasHogecue, obpamumvle U HeoOpamumvle
peaxkyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKI[UU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTAHOBJICHHE, aJIOTPONHs, aMQpOTePHOCTh, XUMHUYECKass CBs3b (KOBAJICHTHAs, HWOHHAS,
MeTaJlJI4ecKasi), KpUCTAINTNYecKas pelérka, Koppo3us Memaiios, Cnidebl, CKOPOCMb XUMUYECKOU
peakyuu, npeaensHo aonycrumas konteHrpanums (ITJK) Bemectra;
WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATHH (CM. 1. 1) UIIPUMEHSATH ITH
MOHATHUSA MIPU ONKMCAHUU BELIECTB U UX MPEBPALICHUN;
MCIIOJIB30BaTh 3HAKM M CHMBOJIBI IS (PUKCAIIUU PE3YJIHTATOB HAOJIOACHUI,COCTABICHUS
(GbopMyIn BelIECTB U ypaBHEHUH XMUMHUECKHUX PEaKIHil, 3aIiCH JaHHBIXYCIOBHIl 3a/1a4.
Hcnonp3oBatk 06003HaueHus1, uMmeromuecs B [leproandeckoii cucreme UTadIuIe pacTBOPUMOCTH
KHCJIOT, OCHOBAHUH U COJIEH B BOJE /ISl BHITOJTHEHUS 3aJJaHUI.ONPEIEHATh BaJ€HTHOCTh U CTENEHb
OKHCJICHUSI XUMUYECKUX AHJIIEMEHTOB B
COEIMHEHMSX PA3JIMYHOrO COCTaBa; MPUHAJJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COETMHEHUN
C OIOPOIi HA OTPEIETICHUS, B TOM YHCIIE CTPYKTYPUPOBAHHBIC, BUIBIXUMUYECKOHN CBSI3M (KOBAJICHTHAS,
WOHHAsI, METaJNINYeCcKasi) B HEOPTaHUYECKUX COSAMHEHMSIX; 3aps] MOHA MO0 XUMHYECKOH dopmyre;
XapakTep cpeAbl B BOJHBIX PACTBOPAX KHUCIOT M UIENIOYEH, mun Kpucmaiiudeckou peuémxu
KOHKpemHo208ewecmaa,
packpeiBaTh cmbica Ilepuoamueckoro 3akona .M. MeHneneeBa W JI€MOHCTPUPOBATH €r0
MOHUMAHUE: OnuUcCbleamsv U Xapakmepuzosams Ta0nmuuHyo ¢opmy I[lepuomudeckoid CHUCTEMBI
XUMUYECKAX ODJIEMEHTOB: pa3iMuaTh TMOHATUSA «TJaBHas moarpynmna (A-Tpynma)y W «moOodHast
noarpynna (b-rpynmna)y», mansie U O0NbIIUENEPUOIBI; COOMHOCUMb 0003HAYESHHSI, KOTOPHIE UMEIOTCS B
MEPUOINYECKON TaOJIHIIE, C YUCITOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUUYECKHX DJIEMEHTOB
(cocTaB W 3apsn snapa, oOIIee YUCIO IIEKTPOHOB U paclpeielieHHe UX MO JJIEKTPOHHBIM CIIOSIM);
00bsCHAMDb O0ITNE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX JJIEMEHTOB M UX COCTUHCHHM
B IIpEJIeNIax MajbIX MEPUOJIOB U TJIABHBIX MOJATPYIII ¢ YUETOM CTPOCHUSIUX aTOMOB;

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC  BJICMCHTBI; HCOPraHUYCCKHUE  BCIHICCTBA,

XUMHYECKHE peakinu (TI0 YUCITYy U COCTABY YUACTBYIOIINX B PEAKIIUHU BEIIECTB, O TETIOBOMY 3P QEKTY,
110 U3MEHECHHIO CTENIEHEH OKUCIICHUS XUMUYECKUX 3JIEMEHTOB) C OTIOPOM HA CXEMBI;

XapakTepu30BaTh (OMHUCHIBaTh) OOIIME M CIEeNU(PUYECKHEe XHUMHYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKJAasi ONUCAHME NPUMEPAMH MOJIEKYJSAPHBIX M HOHHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMI C ONTIOPOM Ha CXEMBI;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOJIUTUUECKON JUCCOIMAIIMU KUCIIOT, EI0YeH U COJICH; MOJIHbIE
U COKpauIéHHbIE ypaBHEHUS pPEaKIMil MOHHOTO OOMEHAa; YpaBHEHMS peaklui, MOATBEPHKAAIOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXY BEIIECTBAMH PAa3IUYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pPEAKIHUA  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH IPOTEKAHUS
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XUMHUYECKUX MPEBpAIICHU MTOCIe IPEIBAPUTEILHOT000CYKIACHHUS C MEIarorom;

BBIUMCIISTH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIO
XHUMHYECKOT0 3JIEMEeHTa 1o (hopMysie COeAMHEHUS; MAaCCOBYIO JTOJIO BELIECTBA B PACTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM PEaKIuu C OMOPOil Ha alrOpUTM;

CJIEZIOBATh MPABUIIaM IOJIb30BAHM XUMHUECKOM MOCYA0H U 1abOpaTOpHBIM 000pyI0OBaHUEM, a
TaK)Ke MpaBuiiaM OOpalleHHs C BELIECTBAMH B COOTBETCTBHUU C HHCTPYKIUSMHU IO BBIIOJHEHHUIO
1a00PATOPHBIX XUMUYECKHX OIBITOB IO MOTYYCHHIO HCOOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U
YTJIEKUCIIOTO Trasa);

MPOBOJIUTh PEAKIMU, TMOJATBEPKAAIOIIME KAYECTBEHHBIM COCTaB PAa3JIMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHUI- OPOMUI-, HOIUA-, KapOoHaT-, dhocdar-, cuIMKat-, cyiabdar-,
TUAPOKCHU/I-MOHBI, KATUOHBI aMMOHHUS M HOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHMUYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OIEPAIlMU MBICITUTEIHHOU JACSITEIIBHOCTA — aHAJIU3 U CHUHTE3, CPAaBHEHUE,
0000111eHre, CHCTEMAaTH3alllI0, BBISBJICHUE MPUUWHHO-CIICJACTBEHHBIX CBS3EH — Uil M3y4eHUS CBOWCTB
BEIICCTB U XUMHUYECKUX PEAKIIUi; €CTECTBEHHO-HAYYHBIEMETO bl TIO3HAHUS — HAOIIOJICHHUE, H3MEPEHHE,
MO/ICIUPOBAHUE, SKCIIEPUMEHT (PEaIbHBINH MBICIICHHBIH).

TEMATHUYECKOE INTAHMPOBAHUNE

Temarnueckoe MIIAHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJUMBIX Ha OCBOCHHE Ka)KIIOU
TeMBbl yueOHOTO0 npenmMeTa «Xumus»l[pumMepHoii aaanTHpoOBaHHON OCHOBHOW 00pa3oBaTeIbHON
[IpOrpaMMbl OCHOBHOI'O 0OLIero oOpa3oBaHMs OOYYaroOIUXCA C 3aJEPKKON NCHUXUYECKOro
pa3BUTHs, B IEJIOM COBHANAIOT C COOTBETCTBYIOHNIMM pasnenoMm IlpumepHoit paboueit
IporpamMMbl yueOHOro npeamera « XUMUs» OCHOBHON 00pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO
oOmero oopazoBanusi. [Ipu sTom OpranuzanusBnpaBe caMa BHOCUTh U3MEHEHUS B COJICPIKAHUE
U pacmpeseneHre yueOHoro MaTepuaia rno rojamM o0y4eHHs, B MOCIEA0BATEIbHOCTh U3YUCHHUS
TE€M U KOJIMYECTBO YaCOB Ha OCBOEHHE KaXKI0H TeMbI, OIpe/iesieHHe OpraHu3alMOHHBIX (opM
oOyueHuss u T.1. OOOCHOBAHHOCTb JIAaHHBIX HW3MEHEHUU ONpEeeNseTcs BbIOpPAaHHBIM
oOpazoBatenpHOW  opranuzammeit ~ YMK,  uMHAMBHIyaldbHBIMM  HCHUXO(PHU3MUECKUMHU
0COOEHHOCTSIMU KOHKpETHBIX oOy4aromuxcs ¢ 3[1P, ctenenbio 0CBOEHHOCTH UMHU y4EOHBIX TEM,
PEKOMEHAALUAME 110 OTOOPY U aJanTaluy yueOHOro MaTepuala o XUMUH, PeICTaBIeHHBIMU
B [losicHUTENBHOM3aNNCKE.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HaumeHoBaHue pa3jieioB u Komrecrso qacl(():HT OLHLIe S U, dueKkTpoHHbIE (LM (POBbLIE)
n/n TeM MPOrpaMMabl Bcero pa 60pr1 p;’ 60TEI o0pa3oBaTejibHbIE PeCypPChI
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
MPAKTUYECKOU EeATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BerectBa u xumuieckue 15 1 bubnuoreka [{OK
peakuuun https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubmuoteka [IOK
00 okcugax https://m.edsoo.ru/7f41837c
29 Bogopon. Ilonsitue o 8 1 bubmmnoreka HOK
KHUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubnnorexa [JOK
OCHOBAaHHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIC KIIACCHI 11 1 1 bubmunoreka IIOK
HEOPraHWYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c
Hroro o pasueny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
MenneneeBa. CTpoeHne aToMa

3.1

but6mmoreka [IOK
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
https://m.edsoo.ru/7f41837c

Xumudeckas CBI3b.

bubnunorexa LIOK

3.2 OxucmrensHo- 8 https://m.eds00.ru/7f41837¢

BOCCTAHOBUTCIILHBIC pCaKHI/II/I

bub6numoreka [IOK

Hroro no paspeny 15 https://m.edsoo.ru/7f41837c
P 3 bubnunorexa LIOK

C3CPBHOC BPEMi https://m.eds00.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/m Y —— Beero Ko;npo.m,ﬂme HpﬁaKanecRne 06pA30BATEIBHBIE
padoThI padoThI pecypesi
Pa3nea 1. BemecTBo M XMMH4YecKHe peakiuu
11 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 Bu6muoteka [JOK
' OCHOBHBIX pa3/IeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAST JUCCOLMALIUSL. 8 1 1 bubmmorexa [JOK
' XUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M X COeIMHEHUS
21 OO0m1as xapakTepuCcTUKa XUMHUUECKUX 4 1 bubmmoreka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
06
22| o e ; BuGorea 10K
' PYIIBL. 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mras XxapakTepUCTUKa XUMHUUECKUX
bubnmorexa LIOK
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 https://m.eds0o.ru/7f41a636
COCTMHEHUS
06
24 onewenron IVA-rpynm. Vracpo : ) 2 Bu6mnorera LLOK
' . PYITIBL po https://m.eds00.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro o pazueny 25
Paszpnen 3. MeTasuibl M MX COEAMHEHHS
. but6mmoreka [IOK
3.1 Obmpze cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nunorexa LIOK
3.2 Baxknel1me Metamisl 1 UX COSTUHEHUS 16 1 2 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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazaeny 20
Pa3znen 4. Xumus U OKpysKaomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 BH6J?HOTeKa LHOK
https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PezepBHOE Bpemst 3 buGmuorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero KOﬁHTpOHLHBIe HpﬁaKaneCKne W3ydMeHHS  00pa3OBATEJIbHbIC
padoThI padoThI pecypeb
1 IIpeamer xumun. Ponbs xumuu B 1 bubnuoreka [JOK
JKA3HU YeoBeKa. Tea U BelecTsa https://m.edsoo.ru/ff0d210c
2 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bubmuoreka [{OK
XUMUU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa U cMecu. CiocoObl 1 bubnuoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
IT 02
S — ) u6miorera LIOK
a . PHMED https://m.edsoo.ru/ff0d28c8
OUYHCTKHU TTOBAPEHHOW COJIN)»
bubnmorexa LIOK
6 ATOMBI U MOTICKY I 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubnuoreka [{OK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClIOKHBIC BENIECTBA 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa TIOK
https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABa BEIIECTB.
10 Xumunyeckas popmyina BaJ'IeHTLII{IOCTL 1 bubmorexa IIOK
) https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB
11 OrtHocuTeNnbHAs aTOMHAs Macca. 1 bubnunorexa LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHOCHuTENLHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

MaccoBas J0JIs1 XUMHYCCKOT'O

bubnunorexa LIOK

12 3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [IOK
MognsipHast macca https://m.edsoo.ru/ff0d5230
14 Du3NYECKUEe U XUMUYECKHUE SABJICHUA. bubnuorexa [JOK
Xumu4eckas peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS Bu6mmoteka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konu4yecTa, Macchl
17 BEILIECTBA I10 ypaBHeHnmv; buGnuorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
K
18 pot cosmmena, pavtocr Bu6miorera LIOK
peakl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHS, OOMEeHa)
M. B. JI — Y4EHBIii-
19 swwncroncuer. Obodmerre u6miorera LIOK
H JHCT. . https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alHs 3HAaHUH
20 KonTtponsHas padora Nel no reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmechk razos. Cocras
21 Bosjfyy;a Kucnopong — anemenr u bubmorexa LOK
’ https://m.edsoo.ru/ff0d448e
npocroe BeectBo. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
22 KHUCJIOpo/ia (peaKkIuy OKUCICHUS bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 00 okcumax
23 aGoparopm n mpowsimemmoer bu6miorera LIOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
24 TennoBoit 3¢ ekt XxuMuueckoit bubmuoteka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, IK30-
U OHJOTEPMUYECKUX PEaKLMAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bub6numoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0ddcda
MPEAOTBPAIIECHHUS
I1 06ota Ne 3
o | Hpemmeemn oo 3 o Bmorera 0K
ya P . https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE er0 CBOWCTB»
97 Bomopon — anemeHT u nmpocToe bubnunoreka LIOK
BemecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsATHE O KMCIOTAX U COIAX Bubmzorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl ToTy4eHust BOAOPO/Ia B bubmmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpa eckas padota Ne 4 110 Teme
31 «lPloﬁTHZHHKe :12061: aHue 1:) g I(\j a Bubmorexa LIOK
i . P ALOposa, https://m.edsoo.ru/ff0d4f42
WU3YYCHHE €r0 CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubmuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
B N
o | e oG e Bumorera 0K
a MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
| Dememem oo oo Bumorra 10K
yP “p B N https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUM ra30B
35 duznYecKre U XMMUYECKUe CBOMCTBA bubmuoreka [{OK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonstue 06 bu6muoreka [JOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Bopa kak pactBoputesb.
Hacebimiennbie 1 HEHACHIIICHHBIE

bu6nuoreka [IOK

31 pacTtBOpbl. MaccoBasi 10J1s1 BEleCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHrE PaCTBOPOB C bubmmoreka [JOK
ONpeAcIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuael: cocTaB, KIaCCH(PUKALINS, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
’ https://m.edsoo.ru/ff0d664e
amM(bOTEpPHBIX OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6nmorexa LIOK
42 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKHE CBOMCTBA bubmmnoreka HOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6nmorexa LIOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bubmmnoreka HOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIaTypa,
46 cngcli)ébrl) HIE)}JIIH )elfmiw XI;I;IH‘ZZ(I:KHC bubmorexa LOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBLHBIX 3a7a4 110 TeMe bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnveckas CBSI3b MEKIY bu6nunorexa LIOK

KjIaCCaMH HCOPIraHUYCCKUX

https://m.edsoo.ru/00ad9a50
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COETUHEHUN

O0001IeHrEe U cUCTEMaTU3aLU

bubnunorexa LIOK

49 3HaHUHI https://m.edsoo.ru/00ad9ch2
KonTponbHas padota Ne3 mo Teme
50 "O?I:gBIJ-IIEI}; Is(IHI;CCB;F HEO Fl;HI/;r‘Iév::KI/IX bubmaorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie mONBITKN Ki1accupuka
51 XHﬁzljecin?:;el;\l/leIJ{ITOBHl%)[Ic/)IHHITlII:g 0 bubmorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bubnnoreka [JOK
XUMHYECKUX 31eMeHToB /l. W. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoapl, TpynIbl, MOATPYIITHI bubmorexa LIOK
PHOEL, TPYTIIRL, TOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX bubmmoreka [JOK
snaep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31eKTpo obonoue
TPOEHIHE DIIEKTPOHHEIX 000104€eK BuGmorexa LIOK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit _
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaeneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA 10 €T0 IOJOKEHUIO B bubmuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKH U MIPAKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4y€Hbli, I1€1aror u https://m.edsoo.ru/00ada96e
TpaKIaHUH
Pese it ypok. OGo0mieHune
58 CI/ICTEE[I;;EZP Hz 3HaHI/II;IH / e bubmorexa IJOK
. = https://m.edsoo.ru/00adb33c
Bcepoccutiickas mpoBepouHas pabota
59 KonTponbHas padota Ne4 mo Teme bu6mmoreka [JOK
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«Ctpoenue aroma. XuMHu4decKas
cBs13b» / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/00adb486

60 DIEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK

XUMHYECKHX AIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK

61 Honmast xumiseckas czp 1 https://m.edsocI)_.[ru/OOadac34

62 KoBasieHTHas nonsipHast XuMU4eCKas 1 bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8

63 KoBasienTHas HenosipHas 1 bubnuoreka [IOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8

bubmuoreka [{OK

64 Creneny okucieHus 1 https://m.edsogr?/OOadanB

65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnuoreka [{OK
peakiuumn https://m.eds00.ru/00adb076

66 OxHCIUTENN U BOCCTAHOBUTEIH 1 ﬁg&?ﬁ;?:éigg}é% db076
PesepubIil ypok. O6006111eHIE 1

67 CUCTEMaTU3aLUsA 3HAHUH 110 TEME 1 bubmmnoreka HOK
«CTtpoenne aroma. XuMHU4IecKast https://m.edsoo.ru/00ad9ch2
CBA3b»

68 PezepBHblit ypok. O6o011eHNE U 1 bu6moteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KO; TPOTLHBIC HpﬁaKanecRue u3ydeHusi o0pa3zoBaTe/bHbIE
padoThbI padoThbI pecypes
Ilepnonrueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XﬁMI/I‘leCKHX DJIEMEHTOB 1 Bubmiorexa LIOK

.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [IOK

3 1 )

HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKO# CBSI3U U THUIIBI 1 bubnunoreka LIOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[ToBTOpEHue u yrnybaeHue 1 1
3HAaHWI OCHOBHBIX pa3/elioB Kypca
8 k1acca»

6 Knaccugukanus Xxumuaeckux 1 bubmmnoreka HOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMHYECKON

7 €aKIUU HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 Bubmaorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUSIX
ITonsTHE 0 XUMHUYECKOM

aBHOBecHU. PaKTOPLI, BIUSIOIINE
8 ﬁa CKOpOCTH XHMHHECI(’Oﬁ eaKILIIII/H/I 1 Bubmuorexa LIOK
P P https://m.edsoo.ru/00adc28c
U TI0JIOKEHNE XUMHUUECKOTO
paBHOBECHS
9 OxucauTenpHo- 1 bu6muoreka [JOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

https://m.edsoo.ru/00adcade
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Teopust 3IEKTPOTUTUUECKOIN

bubnunoreka LIOK

10 nuccoranuu. CUIIbHBIE U cl1a0bIe https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMonurnle ypaBHEHUS pPEAKIIUN bubnnorexa LIOK
M peak https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCJIOT U
19 OCHOBAaHMI B CBETE IIPEICTABICHUM bubmmoreka [JOK
00 IIEKTPOIUTUIECCKON https://m.edsoo.ru/00add5d8
JIUCCOLIMALIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTaBICHUNA 00 Bubmorexa HOK
pel N https://m.edsoo.ru/00add8b2
AICKTPOJIUTUYECKON JUCCOIHAITIT
14 Ilonstue o ruapoanse cojei Bubmorexa HOK
p https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3ALIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpaktrueckas padora Ne 1.
16 <<1£)€HICHI/IG BKCHpe UMEHTAIBHBIX bubnnorexa [JOK
P https://m.edsoo.ru/00addbfa
3aau»
KontponbHast pabota Ne2 o reme
17 «INEKTPOTUTHYECKAS bubnmnorexa [JOK
nucconuanusg. XuMHU4ecKue https://m.edsoo.ru/00addecO
peaKIuy B PacTBOPAX)»
OO01as xapakTepuCTUKA TaJIOTEHOB.
18 XI/III\I/[II/IIICCKI;/IC CBgﬁCTBa Ha IpUMeEpE bubmoreia HOK
p p https://m.edsoo.ru/00addfe2
XJjopa
Xnopoogopoa. CoJssHas KHCIIOTa,
19 XHMquCIfHS Ci[OfICTBa [IOJIVUEHNE bubsmorexa LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpaktuueckas padora Ne 2 mo teme
P P . bubnuotexa [JOK
20 «[Tomy4deHre COJISTHON KUCITOTHI,

H3y4YEHHUE €€ CBOKCTBY»

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM

21 XUMHYECKHUX PEAKIUH, €CIIU OUH Bubmmorexa HOK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE

29 OO6m1ast XxapakTepuCTHKa SJIEMEHTOB bubnunoreka LIOK
VIA-rpyniibl https://m.edsoo.ru/00ade64a
ATTOTpOnHBIE MOIU(DUKAIINH CEPHI.

Haxoxnenue cepol u eé bubnunoreka LIOK
23 . .
COEAMHEHHH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoopo, CTpOEHHE,
24 (bngnqefmgeﬂn XI/Illf\)/[I/IIIeCKI/Ie bubmiorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl ceprl. CepHas KMCIIOTA,
25 @HsntzlleCKHE u xmfnqecxme bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHAMHMUYECKHUE PEAKIMH, JIEKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
MIOJIy4YEHUS CEPHOM KUCIIOTHI. bubmuoreka [IOK

26 :

XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI

27 Beruucnenune maccoBoit 1omn bu6mmoteka IIOK
BBIX0/1a TPOIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acm po}:; aHEHUE B IIPUPOLE Bubmiorexa LIOK
Pacipoctp PHpOZE, https://m.edsoo.ru/00adeeab
(bu3nuecKre 1 XUMUYECKHEe
CBOMCTBA
Ammmuak, ero Gpu3ndecKue u

29 XHUMHAYECKHE c(bl;oﬁCTBa MOJyYEHHUE Brbmrorexa LIOK

’ yd https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
30 [IpakTuueckas padbora Ne 3 o Teme bu6muoreka [IOK

«HOJ’IY‘{CHI/IC aMMHaKa, U3y4YCHHUC

https://m.edsoo.ru/00adf180
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€ro CBOICTBY

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bubnunorexa LIOK

31 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHUS B KAYECTBE MUHEPAIHLHBIX
32 oopennii. XMMHUIECKOE b Bubmoreka HOK
YROOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIeH CpeIbl
COEIMHEHNSIMH a30Ta
®dochop. Oxenp pochopa (V) u
33 (1)00(;[1))0 pHa}I KI/I(J;[J'I((i))Ta q)(blzll)an(qellcne u buGnuorexa LIOK
p . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnonp3oBanue GocaToB B
34 Ka4yeCTBE MUHEPATbHBIX bu6nmorexa LIOK
ynoOpeHuid. 3arps3HeHe https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
VYraepon, pacrpocTpaHeHIE B
35 pu I())L[); g)mn{)lecgl)de u Bubmnorexa HOK
PHpOZE, - https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcunsl yriaeponaa, ux GU3nIecKue
1 XMMHYECKHE CBOICTBA.
36 DKOJIOTHYECKHE IIPOOIEMBL Bubmiorexa LIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VYronbHast KUCHOTA U €€ CONU bubmmorexa LIOK
https://m.edso0.ru/00ae006c
[TpakTuueckas padora Ne 4 mo Teme
38 "[lonydyeHue yrieKucsioro rasa. bubmuoreka [IOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaAT-NOH"
IlepBoHavaBHBIE HOHATHA 00
39 0 IPaHI/I‘{eCKI/IX BEIIECTBAX KaK O bubmiorexa LJOK
p m https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 Kpemnwnii u ero coenmnHeHust but6mmorexa [IOK
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[TpakTuyeckast pabora Ne 5.
Pemenue sxcriepuMeHTaIBHBIX

https://m.edsoo.ru/00ae080a

bu6nmoreka [IOK

4l 3a7a4 1o TeMe «Baxkneimue https://m.edso0.ru/00ae0bf2
HEMETAJUIBL U UX COSINHEHU
KonrponsHag padora Ne3 1o teme
42 «Baxgleﬁmne EeMeTaJmH U UX bubnnorexa LIOK
https://m.edsoo.ru/00ae0e18
COEINMHEHUS
OOm1ast xapaKTEepUCTHKA
XUMHUYECKUX AJIEMEHTOB —
MeETaJII0B. MeTajinuecKkas CBsI3b 1 bubmuoreka [{OK
43 _
MeTaJUInYecKas KpucTaaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJUIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHUUECKUHI PsI bubnnorexa LJOK
P N P https://m.edso0.ru/00ael1156
HaMpPsDKEHUH METaJIOB
OO1u11e criocoObl MOTyYSHHS
mertauioB. Crrasel. Beranciienus
45 0 YPaBHEHUAM XUMHUYECKUX bubinorexa LIOK
yP o https://m.edsoo0.ru/00ael1156
peakIuii, €clii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnnorexa [JOK
pp https://m.edsoo.ru/00ael1278
bubmmoteka IIOK
47
[lenounpie meraLe! https://m.edso0.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnuotexa [JOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlemouHO3eMeTbHBIC METAILIBI — bubmuoreka [{OK
KaJILIIUA YU MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiinme coefnHEHNA KaJIbIUA bubnnorexa [JOK
a Il https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIH
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3HaHUHU

JKECTKOCTh BOIBI U CIIOCOOEI €€

bubnunorexa LIOK

52 YCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 ")ﬁéCTKOCTB BOEBI U METOMBI €€ Bubmorexa HOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnunorexa LIOK
>4 Ao https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTH bubnnorexa [IOK
xenesa (I11) u sxenesa (II) https://m.edsoo.ru/00ae35e6
58 O606H}CHI/I€ Y CUCTEMAaTH3aIHS
3HAHUU
ITpakTuueckas pabora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubmmnoreka HOK
3a7a4 1o reme «BaxHeinmue https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTMHCHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEAKIIHA, €CITH OJTHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COACPKUT MpuUMecH. Brruncienus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOIYKTA
peaknun
61 O6O6HVIGHI/IG Y CHCTEeMaTH3aIus
3HAHUU
KonrtponsHas padora Ne4 o reme
62 «BaxHele MeTauIbl U UX
COCTUHEHUS
63 BemectBa u marepuassl B bubnunorexa LIOK
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HOBCC,I[HGBHOﬁ JKHU3HHU YCIIOBCKa

https://m.edsoo.ru/00ae3f50

64 XHUMHUECKOE 3arpsi3HEHUE 1 bubmmoreka [JOK
OKpY>KaroIlen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun 1 bubnmnoreka HOK
AKOJIOTHUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHrlil ypok. O600611eH1E 1 1 bubmmoreka [JOK
cUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o01eHue 1 1 Bu6mmoteka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O600meHne u 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch?
OBILIEE KOJIMYECTBO YACOB I10 68
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