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denepanpHas paboyas TporpaMma MO  Y4eOHOMY TMPEAMETy  «XHUMHsI»
(6a30BbITypOBEHB)(TIpeaMeTHas1001acTh«ECcTECTBEHHO-

HAyYHBICTIPEIMETED) )BKITIOUACTIOSICHUTEIPHYIO ~ 3aIIUCKY, COJCp)KaHUE OOy4YeHUS,
TJIAaHUPYEMBIC pe3yJIbTaThI
OCBOCHHUSTPOTPAMMBITTOXUMHH, TEMATHYECKOCTIIAHUPOBAHHE.

[TosicHUTE TBPHAS3AMMCKAO TPAXKACTOOIITUETICTUN3aIaUN I3 YICHISI XUMHH, XaPAKTEPHUC
TUKYTICUXOJIOTUUECKUXITPEAMOCHUTOKKEEN3YICHUIO00YYatOIIIUMHUCS, MECTOBCTPYKTYPLCY
4eOHOTOIIIaHa,aTAKKEIOIX0IBIKOTOOPYCOIepKaHMS, KOTIPEICTICHUTO
TUTAHUPYEMBIXPE3YJITaTOB.

ConeprxkaHneo0ydeHUS PaCKPBIBACTCOICPIKATEIbHBICIIMHIH, KOTOPBICTTPEJIaratoTCs
JUIS 00513aTEJILHOTO U3YUYCHUS B KaXKJIOM KJ1acce Ha ypOBHE
OCHOBHOT000IIIET000pa30BaHUS.

[TnarupyeMbiepe3yIbTaThIOCBOCHHUSTIPOTPAMMBITO XMMUUBKITFOYAIO TIIMYHOCTHBIC,
MeTalnpeIMEeTHBICPE3yIbTaThI3aBEChIICPHO 100 yICHHSIHAYPOBHEOCHOBHOT000IIIET000pa3
OBaHMS,aTAKKEIPEIMETHBICOCTHKSHUSIO0yJaOIIEer0CsI3aKaK IbINT 000 yICHHUS.

HOACHUTEJBHAA3SAIINCKA

[Tporpamma 1o XHUMHHHA YpOBHE OCHOBHOT'O
0011ero00pa30BaHMICOCTAaBIICHAHA0CHOBETPEOOBAHUUKPE3YyIbTATAMOCBOSHUIOCHOBHO
fioOpa3oBaTeILHOMIIPOrPaMMBIOCHOBHOT000ITIET000pa3oBaHusl, IpeacTaBIeHHBIXBDT O
COOO,araxxeHaocHOBe (e IepaTbHOMPAO0ISHITPOrPAMMBIBOCTIUTAHUSIUCYIETOMKOHIIE
HIIUUIIPEIIOJaBaHUAyYeOHOTOIIpeIMeTa« X UMUS»BOOpa3oBaTeIbHBIXOpraHu3anusxPocc
urickondenepanum.

[Iporpamma 10 XuUMHM pa3paboTaHa ¢ IEJIbI0 OKa3aHUsS METOIUYCCKOM
OMOITYyYH TETIOBCO3TaHUHPAOOUCHITPOrPAMMBITIOYYCOHOMYITPEIMETY.

[Iporpamma mo xumMuuM Aa€T TpPEACTaBICHHE O IEIAX, OOIICH cTpaTeruu
00y4YeHHsI,BOCIIUTAHUSMPA3BUTHA00 y YaIOIIMXCACPEACTBAMUYUCOHOTrOIIPEeIMETA, yCTaHa
BJIMBACTO0S3aTEIbHOCTIPEIMETHOCCOICPIKAHHE, [IPETyCMAaTPUBACTPACIIPEACIICHUEET OO0
KJIACCAMUCTPYKTYpHUPOBaHUEIIOPA3IeIaMATEMaMIIPOTPaMMBITIOXUMHUH, OIIPEICIIACTKOIN
YeCTBCHHBICMKAYECTBCHHbICXapaKTEPUCTUKUCOICPIKAHMS, PEKOMEH TYEMYyIOIIOCIICIOBATE
JbHOCTHH3YUCHUSIXUMHUHCYIETOMMEKIIPEAMETHBIXUBHY TPUIIPEIMETHBIXCBSA3EH,TOT KU
y4eOHOTrompoIiecca, BO3pacTHHIXOCOOCHHOCTEHO0 yIaro X CST, OTTPEASIAET
BO3MOYKHOCTH npeaAMETaalIsd peaau3alud TPeOOBaHMM K pe3yjabTaTaM OCBOCHUS
OCHOBHOU
00pa3oBaTeILHOMIIPOrPaMMBIHAYPOBHEOCHOBHOT000IIEr000pa30BaHus, aTaKKeTpeOOBa
HUHK pe3ynbraraM OOyYeHHMS XUMHUHM Ha YpOBHE ICJIeH H3Y4YeHHS MpeaMeTa u
OCHOBHBIXBHUIOB YU€OHO-II03HABATEIBHOMN JESITCIIBHOCTH 00YYarOIIerocs Mo OCBOCHHIO
y4eOHOr0COiepKaHMUS.

3HAaHUEXUMUHUCITYKUTOCHOBOUISI()OPMUPOBAHUSIMUPOBO33PEHUS00YUAIOIIETOCS,



€ro IIPEACTABICHUN 0 MaTepUuaIbHOM €IUHCTBE MHpa, BAJKHYIO
POJIBUTPAIOTHOPMUPYEMBIEXUMHUEUTIPEICTABICHUIOB3aAUMOIIPEBPALLIEHUSAXIHEPT UM 003
BOJIFOLIMMBEILIECTBBIPUPO/IE, 0Ny TAXPEIICHUATIOO0ATBHBIXITPOOJIEMYCTOMYUBOTO

pa3BUTHS YeJI0BEYECTBA — CBIPbEBOMU, JHEPreTUYECKOH,
MUIIEBOMMIKOIOrMYECKON 0€30MaCHOCTH,IPOOIeM3APaBOOXPAHEHUS.
N3yuennexumuu:

CHOCOOCTBYET  pealu3allii  BO3MOXHOCTEM  JJid  caMOpa3BUTHS U
(OpMUPOBaAHUSAKYIBTYPBUIMYHOCTH,eE00 e YHKIMOHATBHOUTPAMOTHOCTH;

BHOCHUTBKJIJIB(OPMUPOBAHUEMBIIIIIEHUSUTBOPUECKUXCITIOCOOHOCTEH00YHaIOUXC
s1,HABBIKOBUXCAMOCTOSITEIbHONy4eOHON eI TENbHOCTH, IKCTIEPUMEHTATIbHBIX u
UCCIIeI0BATEIbCKUX YMEHHI, HE0OXO0IUMBIX
KaKBIOBCEHEBHOMKU3HU, TAKUBIPO()ECCUOHATLHOMIESI TEIbHOCTH;

3HAKOMUTCOCTIEHN(PUKOMHAYYHOT OMBIIIIICHHUS,3aK1a/IbIBAETOCHOBBILIEJIOCTHOT OB3I
nsaHa €IMHCTBOTIPUPO/IBI u YeJioBeKa, SABIIACTCS OTBETCTBEHHBIM
3TanoMB(GOPMHUPOBAHUUECTECTBEHHOHAYYHOUTPAMOTHOCTHOO yHaIOIITXCS;

crocoOCTByeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM3HAHUSAM, K TPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJAJ B JKOJOTMYECKOE
00pa3oBaHNE00yUarOIITUXCS.

JlaHHbIEHaNPaBIEHUSIBOO yUeHUMXUMUHO0OECTIEUNBAOTCACTIEIU(UKONCOAEpIKAHUS

yueOHOTO npenMera, KOTOPBIi SBIIACTCS neaaroruaecku
aJanTHPOBAHHBIMOTPAXKEHNEMOA30BOM HAyKHU XUMHH
HaompeeIEHHOMATaneeEépa3BUTHS.

Kypcxumun Ha ypOBHE OCHOBHOTO oO1ero oOpa3oBaHUs

OPHUEHTHPOBAHHAOCBOCHNEOOyIAIOIITUMHUCSICUCTEMBITIEPBOHAYATILHBIXTTOHATUHXUMHH, O
CHOBHEOPTraHMYECKOM XMMHUM M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TIOHSTUH
OPTraHUYECKOMXUMMUHU.
CtpyKTypacoaepXKaHUATPOrPaMMBIITOXUMHUHCHOPMUPOBAHAHAOCHOBECHUCTEMHOTO
noaxoaakeénszyueHuo.CoaepKaHueCKIaIbIBACTCAU3CUCTEMBITIOHATHIIO
XUMHUYECKOMDJIEMEHTE WM BELIECTBE W CHCTEMBl  IOHATHM  OXHMHYECKOMN
peakiu.O0e3TUCUCTEMBICTPYKTYPHOOPTaHU30BAHBIIONPUHIUITYIOCTIE0BATEIBHOTOP
a3BUTHSI3HAHUN HAOCHOBETEOPETUYECKUXIIPEICTABICHUNPA3HOTOYPOBHSI:
ATOMHOMOJIEKYJISIPHOT'O YUYEHHS! KaK OCHOBBI BCETO
ecrectBo3Hanus; [ leproanyeckoro 3akona [[.M. MenaeneeBa kak
OCHOBHOT'O 3aKOHA XHUMUH;yYEHUSIOCTPOCHUNATOMAUXUMUYECKONCBS3H;
MPEACTaBIECHUNO0IIEKTPOIUTHUECKON M CCOUAIIMMBEILIECTBBPACTBOPAX.
TeopeTnueckne3HaHUsAPacCMaTPUBAOTCAHAOCHOBEAMITUPUUECKUIIOTYYEHHBIXUOCM
BICJICHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEAOBATENBHO OT OJHOIO YPOBHA K
JIPYroMy,BbIIONHASI() YHKIIUNOObSICHEHUSIMITPOTHO3UPOBAHUSICBOMCTB,CTPOCHUSIUBO3MO
AKHOCTEUITPAKTUYECKOT ONPUMEHECHUSUIIOIYYCHUS H3y4aeMbIXBEILIECTB.



OcBoeHUENPOrpaMMBIIOXUMUUCIIOCOOCTBY €T(HOPMUPOBAHUIONIPEICTABICHUSIOXUM
MYECKONCOCTABIAIONICHHAYYHOMKAPTUHBIMUPABIOTUKEEECUCTEMHON IIPUPOIBL, LIEHHOCT
HOTOOTHOIIECHUSKHAYYHOMY3HaHUIOMMETOJaMIIO3HaHUABHAyKe. [I3yueHue XUMHAU
IIPOUCXOIUT c IIPUBJICYEHUEM 3HAHUHI u3 paHee W3YYEHHBIX
yueOHbIXnpeaAMeToB: «OKkpyx)aomuii ~ mup», «buonorus.  S5—7xnaccemu«dusuka.
TKmacey.

[Ipy  W3yyeHMH XUMHUM  TNPOUCXOJUT  (POPMUpPOBAHME  3HAHUKA  OCHOB
XUMHYECKOMHAYKMKAaKO0IaCTUCOBPEMEHHOT0ECTECTBO3ZHAHUS, IPAKTUUECKONIEITENbHO
CTHUYETIOBEKAUKAKOJHOTOM3KOMIIOHEHTOBMUPOBOMKYIIBTYpPHI. 3a1auaydeOHOronpeaMera
COCTOUTB(OPMUPOBAHUHCUCTEMBIXUMUYECKUX3HAHUN—

BaXXHEHIINX()AKTOB, TOHITHI,3aKOHOBUTEOPETUYECKUXITOIOKEHU M, JOCTYITHBIX000011IeH
UIUMUPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B TPHUOOIIEHHMH K Hay4YHbIM
METOAAMIIO3HAHUS NPU  H3YYEHWH BEUIECTB W XUMHUYECKUMX  peakuuid, B
(bopMHUPOBAaHUMUPA3BUTUHUIIO3HABATEILHBIXYMEHUMUUXIPUMEHEHUUBYYEOHO -
MO03HaBaTEILHONNY4YEeOHO-
UCCJIeI0BATEIbCKONACATEIbHOCTH,0CBOCHUUITPABIIIOE30I1aCHOT 000 paIleHUSICBEILIECTBA
MUBIOBCEHEBHOMKHU3HHU.

[Ipun3y4eHUMXUMUUHAYPOBHEOCHOBHOT00011IET000pa30BaHUABAXKHOE3HAUCHUETIP
MOOpeUTAKUEIIeNIH, KaK:

dbopmMupoBaHue VHTEJJICKTYaIbHO pa3BUTOU JIMYHOCTH,
rOTOBOIKCaM0O0OpPa30BaHUIO,COTPYIHUYECTBY,CAMOCTOSATEIbHOMYIIPUHATHIOPEIIEHUH,C
NOCOOHOM aIanTHPOBATHCIKOBICTPOMEHSIOIIUMCSYCIOBUSIMKU3HH;

HaIPaBJIEHHOCTHOOYUEHUS
HACUCTEMATUYECKOCTIPUOOIICHNE00 yUaIOINXCAKCAMOCTOATEILHONTIO3HABATEILHOM e
TEIBHOCTH,HAYIHBIMMETOAaMIIO3HAH U, (DO PMUPYIOIIMMMOTHBAIIMIONPA3BUTUECTIOCOOH
OCTEHKXUMUU;

obecricdyeHUE YCIIOBHH, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO OO0YYarONTUMHUCS
OTIBITAPa3HOOOPA3HONACATEIHPHOCTH,T0O3HAHUANCAMOIIO3HAHU ST, KITFOUEBBI XHABBIKOB(KJT
IOUEBBIX KOMIIETEHIIMI), HMMEIOIINX YHUBEPCAIbHOE 3HAYECHHE [JIs1 Pa3IUYHBIX
BUJIOBJIEATEIILHOCTH;

dbopmupoBaHneoOIICH () YHKITMOHATFHOMNECTECTBEHHO-HAYYHOUTPAMOTHOCTH, B
TOM 4YHCJI€ YMEHHMHA OOBSCHATH M OICHUBATh SBJICHHUS OKPYKAIOIIETO MHPA,
HCMOJIb3YSA3HAHUSHOIIBIT, MIOJTyYECHHBICITPUU3YUEHUNXUMUH, MPUMEHATBUX
MPUPEIIEHUUITPOOIEMBIIOBCEIHEBHONKNZHUUTPY I0BONAEATENIBHOCTH;

dbopMupoBaHNEYO0yJAIOMUXCATYMAHUCTHIECKUXOTHOIIICHUIA, TOHUMAHHUSAIICHHOCT
MXUMHUYECKUX3HAHUIITIIBBIPA0OTKMIKOIOT HUECKHIIETIECOO0PA3HOTOMIOBEICHUSI B OBITY
U TPYIOBOM  JEATEIBHOCTH B  ILEIAX  COXPaHEHHs  CBOETO  30POBBs
HMOKPYKaOIEUTTPUPOTHONCPEBI;

pa3BUTHE MOTHBALAH K 00y4EeHHUIO, criocoOHOCTEN K
CaMOKOHTPOJIFOMCAMOBOCITMTAHUIOHA0CHOBEYCBOEHUS001€YEII0BEYECKUXIIEHHOCTEM, IO
TOBHOCTHUKOCO3HAHHOMYBBIOOPYITPOPHIAMHATIPABIEHHOCTUATbHENIIIEr000 yUeHHS.

OO011eeunciIouacoB,peKOMEHI0BAHHBIX IJITU3YUCHUAX UM U, — 1 3619acoB:B8KIIacce—



68uyacoB(2uacaBHeen0),BIKIacce—684uacoB(2uacaBHEALITIO).



JUis Kaxxaoro Kiacca NOpelyCMOTPEHO pe3epBHOE ydeOHOE BpeMs, KOTOpOe
MO>KETOBITHHCIOIB30BaHOy4YaCTHUKAaMUOOPa30BaTEIbHOrOIPOLIECCABLEIAX(DOPMHUPOBA
HUSBapUATUBHOMCOCTABIISIONICHCOIEpKAHUSIKOHKpEeTHOMpaboueitnmporpammsl. [ Ipustom
o0s3aTenbHas(MHBApUAHTHAS )4aCThCOIEPKAHUATIPEAMETA, yCTAHOBICHHASITPUMEPHOI
paboueil mporpaMMol, ¥ Bpems, OTBOAMMOE Ha €€ U3y4YeHHUe, JIOJDKHBI
OBITECOXPAHEHBITOTHOCTBIO.

COAEP KAHUEOBYYEHUSA

8 KVIACC

IlepBoHaYaIbHBIEXUMHUYECKHETTOHATHUS

[Ipenmer xumuu. Ponb XUMUU B KU3HU 4Y€JIOBEKA. XMMHSL B CUCTEME HaykK. Tena
uBeniecTsa. PU3MUYECKHME CBOWCTBA BEIIECTB. ATIpPEraTtHoe COCTOSHUE BEUIECTB.
[TonsiTueomeTo1axno3HaHUsABXUMUH. YucThieBeliecTBarcMecu. CriocoObIpa3ieIeHusICM
eceil.

ATOMBIMMOJIEKYJIBI. X UMUYECKUEDJIEMEHTHI. CUMBOIBIXUMUYECKUXIJIEMEHTOB.
ITpocThienciio)KHbIEBELECTBA. ATOMHO-MOJIEKYJISIPHOECYUEHUE.

Xumnueckaspopmysia. BaieHTHOCThATOMOBXUMHUYECKHUXIJIEMEHTOB. 3aKOHIIOCTOSH
cTBacocTaBaBellecTB.OTHOCUTENIbHAgaTOMHasiMacca. OTHOCUTEIbHASIMOJIEKYJISIpHAsMAC
ca.MaccoBas J10J1s1 XMMHYECKOr03JIeMEHTaBCOCINHECHNH.

KommuecTBoeniectBa.Mosbs. MonspHasiMacca. B3auMoCBI3bKOINYECTBA, MACCHINY U
CIACTPYKTYpPHBIXeAMHUIIBEIIeCTBA. PacuéThinodopMymaMXuMUYECKUXCOCTUHEHU .

Ou3NYeCKue M XMUMHUYECKHE SBICHUS. XUMHUUYECKas PEakius M €€ MpPU3HAKHU.
3aKOHCOXpAaHEHUSI MacChl BEIIECTB. XHMHUYECKHe ypaBHeHHs. Kiaccudukarms
XUMUYECKUXPEAKITNN(COSTMHECHHS, PA3I0KEHUS, 3aMeIIeHNs,00MeHa).

XMMMUQCKMIZQKCHQPL{MQHM:

3HAKOMCTBOCXUMHUYECKOUIIOCYI0H,TPaBUIaMUPAOOTHIBIA00PATOPUUUTIPUEMAMHO
OpareHuscIabopaTOPHEIMOOOPYAOBAHNEM, N3YUCHHUEHOTTMCAHUE(PU3NIECKUX  CBOWCTB
00pasIion HEOPraHUYECKUX BEIIIECTB, HaOII0ICHHE
buznuecknx(TIaBICHUEBOCKA, TASTHUEIBIa, pPACTUPAHIECAXapaBCTYIIKE, KUTIEHUEUKOH/TE
HCalMSIBOAbI )M XUMHUECKUX(TOPEHUECBEYH, TPOKATMBAHUEM ETHONTPOBOIOKH, B3aUMOIE
HCTBUEMENACKUCIIOTON )ABIICHUI, HA0TI0ICHUEUOTTHCAHUETIPU3HAKOBIIPOTEKAHUAXUMUY
ecKUXpeakiui(pasnokeHuecaxapa,B3auMo1eiCTBUECEPHONKUCIOTHICXIIOPUAOMOAPUSL,P
aznoxenueruapokcunamenu(ll)mpuHarpeBannu,B3auMoICCTBUE Kelle3a C PacTBOPOM
COJTH Meau (I7), M3yYCHHUE Croco0oB
pazzesieHusicCMece(CloMOIbIOMarHuTa, UibTpOBaHUE, BBIIAPUBAHUE, TUCTUILISIIIUS, X
omarorpadus), TPOBEAECHUE OYUCTKA TIOBAPEHHOW  COJM, HAONIOJCHHE |
OMHUCaHUEPE3YyTbTaTOBIPOBEACHUSOMNBITA, UTUTIOCTPUPYIOIIET03aKOHCOXPAHEHUSIMACCHI,
CO3JIJaHUEMO/IeNIEUMONEKYI(IIIapOCTEPHKHEBBIX ).

BaxxHelilunenpeacraBuTeJJHHEOPraHNYeCKUXBEIECTB
Boznyx—cmecbrazos.CoctaBBo3ayxa.Kucinopoa—



AJIEeMEHTUIPOCTOEBelecTBO.HaxokaeHue Kuciopoga B HOpuponae, (puanyeckue Hu
XUMUYECKHe CBoMcTBa (peakuuuropenus ). OKCUb. [IpumeHneHue KHCJIOpOJA.
CnocoOb1 HOJIy4EeHUS
KHCIIOpoAaBi1abopaTopuuunpoMbliieHHocTH. KpyropopoTtkuciopoaasnpupoae. O30H—
AIUTOTPONHAIMOAUPUKALMSIKUACIOPOAA.



TemnoBoid G HEeKTXMMUUECKOMPEAKIINHI, TEPMOXUMUYECKUE YpaBHEHUS,DK30-
WPHIOTEpMUYECKUEpEaKun. TOMIMBO: yronpuMeTaH. 3arpsi3HEHUEBO3AyXa, yCUIICHUETIaP
HUKOBOTO03((PeKTa,pa3pylieHue030HOBOT OCIIOS.

Bomopon — »amemeHr u npocroe BemectBo. Haxoxknaenue Bomopoma B
npupojie,puznueckue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MOJYyYCHHUS.
Kucnotsl uconmu.

MonspHbIii00BEMra3oB. Pacu€ ThImoXuMUYe CKUMYpPaBHEHUSIM.

dusnueckue CBoMCTBa BOAbL. Boga kak pactBopurens. PactBopbsl. HacklieHHbie
MHEHACBHIIICHHBIE PAcTBOpPHl. PacTBOpUMOCTH BemIeCTB B BoAe. MaccoBasi a0Jid
BEIIIECTBABPACTBOPE. XUMHUECKHECBOMCTBABOAbI. OCHOBaHUs. POTbpacTBOPOBBIPUPO/IE
UBXXKHU3HUYEIOBEKA. KpyroBopOTBOABIBIPUPOI€.3arpsi3HEHUETPUPOAHBIXBOA. OXpaHanou
UCTKANPUPOIHBIXBO/I.

Knaccuduxanusaeoprannyeckuxcoenunenuit. Oxkcuanl. Kinaccudukanusiokcuon:c
oJieoOpa3yroiine(0CHOBHBIC, KUCTOTHBIC,aM()OTEPHBIC )MHECOJICO0pa3YIOIIHE.
Homenkinatypa OKCH/JIOB. dusnyeckue u XUMUYECKHE
cBOMCTBAaOKCH10B. I TolydeHMEeOKCUIO0B.

OcHoBanms. Knaccudukanus  ocHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHknaTtypaocHOBaHUN. DU3NUECKUEUXUMUUECKUECBOMCTBAOCHOBAHMIA.
[TomyuyeHneocHOBaHUIM.

Kucnotsl. Knaccuduxanusikucinor. HomenknarypakucinoT. Ou3ndecKkuenXuMu4ecKu
e coiicTBa kuciotT. Psan aktuBHoctn MetaiuioB H.H. bekerosa. [losnryuenunexucnor.

Conu.Homenknatypacoseit. Du3nuecKuenXx MMM4eCKMUECBOMCTBACOIICH.
[Tomyuenuecosiei.

I'eHeTHUECKASACBA3BMEKTYKIACCAMUHEOPTaHUYECKUXCOEUHECHU .

XMMMUQCKMIZBKCI’lepuMeHm.'

KayeCTBEHHOEOTPEICICHHUECOICPKAHUS KU CIIOPOAaBBO3IyXE, T0TyYeHUE,COOUpaHU
€,pacro3HaBaHNENN3YYCHIECBONCTBKUCIOPO A, HAOII0IEHUEB3aUMOICHCTBHS  BEIIECTB
C KHCIIOPOAOM u YCIIOBUS BO3HUKHOBEHUS u
MpeKpameHusIropeHusi(roxapa),03HaKOMICHHECOOPa3laMUOKCHIOB MOIMUCAaHUENX
CBOICTB,IIOJTy4EeHHE,COOMPAHNE,PACTIO3HABAHINEC I3 yUEHUECBOUCTBBOI0POIA(TOPEHHE ),
B3auMoencTeueBogopoaacokcuioMmmenu(1l)(Bo3MokHONCIIONB30BaHNE BUIEOMATEPU A
OB),Ha0JTI0/IEHNE00PA3IIOBBEIIECTBKOIUIECTBOM | MOJIB, ICCIIEIOBAHMEOCOOCHHOCTE N
pacTBOpEHUS BEILIECTBC pa3IuYHON PacTBOPUMOCTHIO,
[IPUTOTOBJICHUEPACTBOPOBCONPEACIEHHONMACCOBOUI0IENPACTBOPEHHOT OBEIIECTBA, B3ar
MOJIEHCTBUEBOIBICMETAIIIIaMU(HATPUEMHUKATIBIIMEM )(BO3MOKHOMUCIIOIH30BAHUEBUIEOMA
TEPHUAJOB),UCCIIeI0BAaHUEO00PA3IOBHEOPTraH NYECKUXBEIIECTBPA3IMUYHBIXKJIACCOB,HAOIIO
JNEHUEN3MEHEHUSIOKPACKUUHIUKATOPOBBPACTBOPAXKUCIOTUILIIEIOUEH, U3y UEHUEB3aUMO/I€
ncrBusiokcunameau(Il)cpacTBOpoMCepHOMKUCIOTHL, KUCIOTCMETAIaMU, peakIInHEN Tpa
JIM3aI1U, 10Ty YEHUEHEPACTBOPUMBIXOCHOBAHHUM,



BBITECHEHUEOJHOTOMETAIIIAAP YTUMU3PACTBOPACOIIN, PEILIEHUEIKCIIEPUMEHTAIIBHBIX3a 12
yrioreme« BaKHEHUIIMEKIIaCChIHEOPraHNYECKUXCOETUHEHU .

IepunoanueckuiizakonullepuoguyeckasicucreMaxumudeckuxdjiemMmeHTos/ .M. Menn
ejieeBa.CTpoeHHeaTOMOB. XUMHYECKAACBA3L. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbIEPEAKIIUU
[lepBble TOMBITKK KJIACCUPUKAIMU XUMHYECKUX dJeMeHToB. [loHaTtue o
IPYIIAaXCXOAHBIX JIEMEHTOB (IIEIOYHBIE U IIETOYHO3EMEIbHBIE METAIbI, TAJIOTCHBI,
HWHEPTHBIETa3bl ). DJIEMEHTHI, KOTOPhIEOOPa3yIOTaM()OTEPHBICOKCUIBIN THAPOKCHUIBI.
[Tepuonnueckuiizakon.llepuoguueckasicucrema  xumuueckux  anemeHToB/l. M.
MeHeneena. KopoTkonepuonnas U JIIMHHONIEPUOIHAS (bopMbI
[TepuognueckoiicuctemMbl xumuueckux snemeHToB .M. MenneneeBa. Ilepuonsl u
rpynmbl. OU3NYECKUNACMBICITIOPSIAKOBOTOHOMEPA, HOMEPOBIEPUOAAUTPYTITIBI DJIIEMEHTA.
CrpoenunearomoB.CoctaBatoMHbIXsep. 130TOMBL. DNeKTpOHBL. CTPOCHUENIEKTPOH
HBIX o0osouex aTOMOB NEPBBIX 20 XUMHAYECKUX 3JIEMEHTOB
[Tepunonnueckoiicuctemsl/l. 1. MenieneeBa. XapakTepUCTUKAXMUMUYECKOTO3JIEMEHTAIIOE
rononoxenutoBllepuonnueckoricucreme/l.M1.Menneneena.
3aKOHOMEPHOCTUU3MEHEHUSIPAANYCAATOMOBXUMHUYECKUXIJIEMEHTOB,METAININYE CK
UXU HEMETAJUIMYECKUXCBOMCTBIOTPYIIIAMHUIIEPUOIAM.
3nauenuellepuoanueckorozakonaunllepnonnueckoncUCTEMBIXUMHUYECKUXAIEMEHT
OB ISl pa3BUTHUS HAyKH U npakTuku. [[.1. MenneneeB — yu€Hbiil 1
rpaxiaHuH. XMUMUYECKasi CBS3b. KoBanenTHas (mossipHas 51
HETOJIsIpHAs ) CBSI3b.
DNEeKTpOOTPULATENBHOCTbXUMUUECKUXAIEMEHTOB. IOHHASICBA3b.
CrenenpokuciieHus. OKUCIUTETLHOBOCCTAHOBUTENIbHBIEpeakuu. [ [poriecchloKHCIT
€HUs UBOCCTaHOBIEHU . OKUCIUTETUNBOCCTAHOBUTEH.

XMMMUQCKMIZBKCI’lepuMeHm.'

U3Y4eHHEeO00Pa3I10BBEIECTBMETAIIOBUHEM ETAIIIOB, B3aMOI€CTBUETUPOKCHIAI]
MHKaCcpacTBOPaMUKHUCIOTHILEIOYEH, TPOBEJEHUEOIBITOB, WITFOCTPUPYIOIIUX [IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
(ropenue,peakiiupa3noKeHus,COEJUHEHHUS ).

Meoicnpeomemuviecsnsu

Peanuzanusamexnpe1MeTHBIXCBA3EHITPUN3YYEHUMXUMUUBS KJIACCEOCYILIECTBIISIETCS
yepe3 UCIIOJIb30BaHUE Kak 001mux €CTECTBEHHOHAYUYHBIX MOHSATHIA,
TAKUTMOHSATUH, ABJISIFOIIUXCACUCTEMHBIMUJIIOTAEIBHBIXITPEIMETOBECTECTBEHHO -
Hay4YHOTOIIMKJIA.

OOuue ecTecTBEHHOHAy4YHbIE TOHSTUSA: Hay4yHbIM (DakT, TUMOTE3a, TEOpus,
3aKOH,aHaJn3,CUHTE3, Ki1acCU(UKALIUS, IEPUOIMYHOCTb,HA0I0ICHUE,DKCIIEPUMEHT,MO/1€
JMPOBaHUE,U3MEPEHNE,MO/IEIb,IBIICHUE.

duzuka: Marepusi, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHI,
M30TOIBI,PAaIM0AKTUBHOCTh,MOJIEKYJIa,3JIEKTPUUECKUA3aPsI I, BELIECTBO, TEI0,00BEM,



arperaTHOECOCTOSIHUEBEIIECTBA,ra3, Y U3MUeCKUEeBETNINHBI, e IUHUIBIN3MEPEHUS ,KOCMOC,
IUIAHETHI,3BE3 b1, COJTHIIC.
buonorus:porocunres,apixanue,ouocdepa.
I'eorpadus:atmocdepa,ruapochepa, MUHEPaIbl, TOPHBIETIOPOIbI, 10JE3HBIEUCKOIIAEMBIE, TO
TUTHBO,BOTHBIEPECYPCHI.

9 KJIACC

BemeCTBonngnqecRaﬂpeaKm/m

[Tepuonnueckuitzakon.llepuognueckascucrema XUMHAYECKUX
saneMmeHToB/].M.MenneneeBa.CTpoeHneaToMOB.3aKOHOMEPHOCTUBU3MEHEHUUCBOMCTBXHU
MUYECKUXAJIEMEHTOBIEPBBIXTPEXTIEPUOI0B,KATU S, KAIBIIUSIUUXCOECTUHEHUITB
COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B llepmoamyeckoil cucremMe U CTPOCHUEM
UXaTOMOB.

Ctpoenue BemiecTBa: BHJbl XUMHUYECKOW CBSI3M. THINBI KPUCTATIIMYECKUX
PEIIETOK,3aBUCUMOCTHCBOMCTBBEIIIECTBAOTTUIIAKPUCTAINIAYECKOUPEIIETKUMBUTAXUMUY
€CKOMCBSA3H.

KnaccupuxanusnHoMeHKIIaTypaHEOPraHMYeCKUXBEIIECTB. X UMHUYECKUECBOMCTBAB
€IIECTB,0THOCAIIUXCAKPA3TUNIHBIMKIIACCAMHEOPTaHUYECKUXCOETMHEHU I, TeHETUYECKas
CBA3bHEOPTaHUYECKUXBEIIECTB.

Knaccuduxanus XUMUYECKHUX peakui o Pa3IMYHBIM
npu3HaKaM(IOYUCITy MCOCTaBYYy4YacCTBYIOIINXBPEAKIIMHBEIECTB,IOTETNIOBOMY
s exTy,TON3MEHEHUIOCTENEHEHOKUCTEHUIXUMUYECKUXIIIEMEHTOB,T000PATUMOCTH, IT
0 YYaCTHIO KaTanu3aropa). DK30- U SHAOTEPMHUYECKUE peakuu,
TEPMOXHUMUYECKUEYPABHEHUS.

[TonsiTHeocKOpOocTUXUMHIUECKOHpeakiu. [ IoHATHE0000paTUMBIXHHEOOPATUMBIXX
uMu4Yeckuxpeakuusx. [ JoHsITueoroMoreHHbIXUreTeporeHHbIxpeakuusax. [ lonsatueo
karanuze. lloHsiTue 0 XMMHYECKOM paBHOBECUU.DAKTOPHI, BIUSIONIME HA CKOPOCTh
XUMHUYECKOU PEAKLINH U MOJ0KEHNE XUMUUECKOIOPABHOBECHS.

OKUCTUTETHFHO-BOCCTAHOBUTEILHBIEPEAKITUH,DIICKTPOHHBIM0ATaHCOKACTUTEIHHO-
BOCCTaHOBHUTEJIILHOU peaxkuuu. CocraBnenue YpaBHEHUU OKHCJIUTEIBHO-
BOCCTaHOBUTEIIbHBIXPEAKITUHCUCITOIH30BAHUEM METOIadJIEKTPOHHOT00aIaHC a.

TeopusdNIEKTPOIUTUYECKONANCCOIMALINN. DNEKTPOIUTHIMHEIEKTPOIUTHL. KaTHoH
bl,aHUOHBL. MeXaHU3MIUCCOLMAIIMUBEIIECTBCPA3INYHBIMUBUIAMUXUMUYECKONUCB3HU. CT
eneHparcconuanuy. CUIbHBICH CIa0BICITICKTPOIUTHIL.

PeakuunnonHorooOMeHa. Y CioBUSIPOTEKAHUSAPEAKITUHMOHHOTOOOMEHA, TOJTHBIE U
COKpaIllléHHbIE MOHHBIE ypaBHEHUA peakiinil. CBOMCTBA KHUCIOT, OCHOBAaHUN HCOJEH B
CBETE MPEICTABICHUN 00 AIEKTPOJIUTHUECKON JIACCOLIUALINY.
KauectBenHbiepeakunmHanonsl.  loHTHEOTMAPOIHU3ECONEN.



XMMMQ€CKuﬁ3KCH€pUM€Hm.'

03HAKOMJICHUECMOICTIIMUKPHUC TAITNICCKUXPEIIETOKHEOPTaHUICCKUXBEIIIECTB  —
METAJJIOB U HEMETaJUIoB (rpaduTa M aaMasa), CIOXKHBIX BEIIECTB (XJIOpUJAHATPUS),
UCCJIeI0BaHNE 3aBHCUMOCTH CKOPOCTH XUMHYECKOU peakuu oT
BO3/ICHCTBUAPA3TNIHBIX(PAKTOPOB,HCCIIETOBAHNEIICKTPOTIPOBOTHOCTUPACTBOPOBBEIIIEC
TB,IIpOIlecCa TUCCOLMAIIMN KHUCIIOT, MIeioueld M cojeidl (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHUAIIOB), TPOBEJCHUE OIBITOB, WUTIOCTPUPYIOMIMX MPU3HAKK TPOTEKAHUS
peakiuinoHHoro oomeHa (oOpa3oBaHue OCajiKa, BbIJICICHHUE ra3a, 00pa30BaHUE BOJIbI),
OTIBITOB, WULTIOCTPUPYIOIIMX TPUMEPHl  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX —PEaKITUi
(ropeHHE,peakIiii  Pa3JIOKEHUS, COCIUHEHUS), PpACIO3HABAHWEC HEOPTAaHHMUCCKUX
BEIIECTBCIIOMOIIOKAYECTBEHHBIXPEAKITHH
HAWOHBI, PEIICHUEIKCTICPUMCHTAILHBIX3a1aM.

Hemeta/uibIMuxcoeIMHEHUS
O6masxapakreprucTukaranoreHoB.Oco0eHHOCTUCTPOSHUSIATOMOB, XapaKTEPHBIECT
eneHuokucieHus. CTpoeHnenpu3n4ecKueCcBONCTBATPOCTHIXBEIIECTB—
rajoreHoB. XMMHU4YeCKUECBONCTBaHATTPUMEpEXIopa(B3auMOIeHCTBHEC METAITIAMH, HEMET
alylaMy,  [ejgodaMu).  XJIOPOBOJOPO/I. CongHass  KHUCIIOTa,  XMMHUYECKHE
CBOMCTBa,0JIy4eHUE, TpUMEHeHHe. JeiicTBue Xjopa M XJIOPOBOAOPOAA HA OPraHU3M
yesoBeka. BaxHenmumexnopuIbl MMXHAX0KICHUEBIIPUPO/IE.
ObmasxapakTepucTuka’ieMeHToB VIA-
rpynibl. OCOOEHHOCTUCTPOSHUSIATOMOB, XapaKTePHBIE CTETICHH OKHUCJICHUS.
Crtpoennen (PpU3NIECKUECBONCTBANPOCTHIXBEIIECTB—
KHACTIOpOAaricephl. AINTOTPOITHBIEMO U (D UKAITUUKUCTOPOAANCEPhl. X UMUYECKUECBOWCTBA
cepbl. CepoBO10PO,CTpOEHUE, DU3NUECKUEUXUMUYECKIECBOMCTBA. OKCHIBICEPBIKAKITPE
JCTaBUTEIMKUCIOTHBIXOKCHI0B. CEpHASIKMCIIOTA, PU3NYECKNENXUMUYECKUEeCBOUCTBA(00
HIMEeKAKIPECTaBUTEISIKIACCAKUCTOTHCTIe TN UYeCKre). X UMUYECKUEPEAKITUH, JICHKATIIH
€BOCHOBEIIPOMBIIIUICHHOTOCITOCO0aI0IyYeHUSCEPHOUKUCTOTHL. [ [puMeHeHHecCepHOMKHC
710TbL. COJIUCEPHOMKUCIOTHL, KAUECTBEHHAS] ~ PEaKIIMs Ha cynb(haT-uoH.
Haxoxnenue cepsl u eé
COEMHEHUMBIPUPOIE. XUMUYECKOE3ATrPA3HEHUEOKPYKAIOIIEUCPEABICOE AN
HEHUSIMUCEPBI(KUCTOTHBIEI0K 1, 3ar PSI3HEHUEBO31yXauBOJIOEMOB ),CIIOCOOBIETOIIPEAOT
Bpamenus. O0masxapakTepuCTUKAIEMEHTOBV A -
rpynibl. OCOOEHHOCTUCTPOEHUSATOMOB, XapaKTEPHBIECTEMIEHUOKUCIIEHUS. A30T,pacipoc
TpaHEHUEBNPUPO/Ie, hu3nuecKkuenxumuieckuecBorcTBa. Kpyropoporazorapnpupoae. A
MMHaK,eropu3n4ecKUeNXUMUYECKHUECBONCTBA, NoJydeHuenpuMenenue. ConmaMMoHus
,AX
bu3HIeCKHEeNXNMHUYECKHECBOMCTRA, IpuMeHeHHe. KauecTBeHHAsI peaKIMSTHAMOHBIAMMOH
1. A30THAsKUCIOTA,eENoydyeHue, PU3nueCKuenXuMHIeCKNeCBOMCTBA(00IIMEKAKITPEAC
TaBUTENSIKIIaccakucaoTucnenuduueckue). Micnoib3oBaHMEHUTPATOBUCOTIEHAMMOHMS
B KA4eCTBE MHUHEPAIbHBIX yAOOpeHUU. XHUMHYECKOE
3arpsA3HEHUEOKPYKAIOIIeHCpeIbICOSIMHEHUIMUA30Ta(KUCIOTHBIE 10K/, 3a



IPSI3HEHUEBO31yXa,T0UBBINBO10EMOB). Docdop,annorponusiemoauduxanuudocdopa,d
n3nuecknuenxummuueckuecBoiictra. Oxcundochopa(V)udochopnaskuciora,puznyecku
e



UXHUMHUYECKUECBOICTBa, monyueHne. Vicnons3oBanuedocpaTroBBKaueCTBEMUHEPATLHBIXY
TO0OpeHHUil.

Ob6masixapakTepuctukasneMeHToBl VA-
rpymibl. OCOOEHHOCTHCTPOCHUSAATOMOB, XapaKTEPHBIECTEICHUOKUCIICHUS. Y TIICPO/I,aJlio
TPOIHBIEMOIU(DUKAIIH,PACTIPOCTPaHEHUEBITPUPOIe, PU3HUECKUEN XHMMIUYECKIECBONCTB
a.Ancopouust. KpyroBopot yriaepona B mpupoje. OKcuibl yriepoja, ux Gpuznueckue u
XUMHAYECKUECBOICTBA, JCHCTBHE Ha JKUBBIE OPTraHU3MBI, MOJYYEHHE W TMPUMECHEHHE.
DKOJIOTMYECKUETPOOIeMbI, CBsi3aHHbIE ¢ okcujgoM yriaepojga (IV), rumotesa
rJ100aJIbHOTO
NOTEIUICHUSKJINMATA, TAPHUKOBBINA(PPEKT. Y TONbHASIKUCIOTane&con, nX(PHU3nIeCKHen X
MMHUYECKHECBOICTBa, oTydeHuennpuMeHeHne. KauecTBeHHasipeakusiHakapOOHAaT-
WoHbI. Vcmonp3oBaHne KapOOHATOB B OBITY, MEAWIMHE, NPOMBIIUICHHOCTH W
CEJIbCKOMXO3SIMCTBE.

[lepBOHAYANEHBICTIOHATHA000PTAaHNYECKUX BEIIECTBAXKAKOCOS TMHEHUAXYTIIEPOIa
(MeTaH,3TaH, THIICH,alleTHIICH,3TaHOJI, TITUIIEPHH, YKCyCHasIKuCIoTa). [ [pupoaHbIe
WUCTOYHHWKH  yIJIEBOJOPONOB  (Yroiab, TPHUPOIAHBIA Tra3, HEPTh), MPOTYKTHI
uxrepepadoTku(OeH31H ), nXpOIbBOBITYUNpoMbIiieHHOCTH. [loHsATHE0OOIOTHYeCKUBa
’KHBIXBEIIIECTBAX )KUPaX,0esKax,yrieBoJax—
UUXPOJIUBXKHU3HUYENI0BeKa. MaTepruanbHOee JTMHCTBOOPTaHMUECKMXMHEOPTaHUUECKIXCOe
TUHEHUH.

KpemHuuii, ero ¢usnueckue W XHMMHYECKHE CBOWCTBA, TOJNyYEHHE U
npuMmeHeHne.CoelMHeHUs] KpeMHUsT B mpupone. OOmue mnpenctaBieHUs: 00 OKCUIE
kpemuusi (IV) wukpemuueBod kucinore. CuiIMKaThl, WX HCIOJb30BaHUE B OBITY,B
IPOMBIIIEHHOCTH. BaxkHeH e CTpOuTEIbHbIEMaTEepU bl : KEPAMHKA, CTEKIIO, [IEMEHT, 0¢
TOH,XeJ1e300eTOH. [ [po61eMbI0€3011aCHOTOMCIIONIB30BAHUSICTPOUTEIIPHBIXMATEPHUATIOBBIT
OBCEJIHEBHOIKU3HHU.

XMMMUQCKMIZBKCI’lepuMeHm.'

M3y4eHNneo0pa3ll0BHEOPraHUYECKUXBEIIECTB,CBONCTBCOISTHOMKNCIOTHI, IIPOBEICHA
€ Ka4eCTBEHHBIX PEaKlMii Ha XJIOPHUA-UOHBI U HAOIIO/IEHNE MTPU3HAKOB MXITPOTCKAHUSA,
OTBITHI, OTpAKAMOIMHUE (PUINYECKUE U XUMHUYECKHE CBOWCTBA TaJOTEHOB WHUX
COEMHECHUM (BO3MOKHO VICIOJIb30BAHUE BUJIEOMATEPHUAIIOB),
03HaKOMJICHMECOOPa3aMHUXJIOPHI0B(TaJoreHUA0B),03HAKOMIIEHHECOOpa3iaMUCepbIneé
COCIMHEHUsAMH  (BO3MOXKHO  KCIOJIb30BAaHHE  BHJIEOMATEpHUANIOB), HAOJIOJCHUE
Mpolieccao0yrIMBaHus caxapa Mo JACHCTBUEM KOHLEHTPUPOBAHHOW CEPHOU KUCIIOTHI,
M3YUYEHUEXUMHUYECKUXCBOMCTBPa30aBIC€HHONCEPHONKNCIOTHL, IPOBEICHUEKAUYECTBEHHO
HpeakiuuHacynbhar-

MOHUHAOII0ICH eI PU3HAKACENPOTEKAHUS,03HAKOMIIEHUEC(PU3NUECKUMHUCBONCTBAMUA3

oTa,(hocdopanrxcoeTMHEHNN(BO3MOKHOUCIIOIb30BAHUE BHJICOMATEpPHAJIOB),
oOpa3namMu a30THBIX U (HocPOopHBIX yI0OpeHUH, monyyeHne, cooupanue, paclio3HaBaHUe
Y U3y4YeHUE CBOMCTB aMMHaKa, MPOBEACHUEKAYECTBEHHBIX pPEaKMii HAa MIOH aMMOHUSI U
dbocdar-uon 151 V3y4YCHUE MIPU3HAKOB



UXTPOTEKAHUS,B3aUMOACICTBUEKOHLIEHTPUPOBAHHOMA30 THOMKHUCIIOTHICMEIbIO(BO3MOXK
HO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHue Mozenen
KPUCTAJUIMUECKUXpEHIETOKaIMa3a,rpadura, pyiepeHa,03HaKOMIEHUECTIPOLIECCOMAACO
po1Uun



PaCTBOPEHHBIXBEUIECTBAKTUBUPOBAHHBIM yTJIEMUYCTPONCTBOMIIPOTHBOra3a,0Jy4YeHHE,
coOupaHue,paclo3HaBaHUENN3yYEHUECBOMCTBYVIEKUCIIOr0rasa, IpoBeICHUEKAYECTBEH
HbIXpeaKUUiHaKapOOHATUCUITHKAT-
MOHBIMU3YYEHUETIPU3HAKOBUXIIPOTEKAHUS,03HAKOMIIEHHECTIPOYKIIMEHCUITUKATHOUIIPO
MBIIUIEHHOCTH, PEILICHUEIKCIIEPUMEHTAIBHBIX3a4aunoTeMe « BakHE NI EHEM E TATIIIBIN U
XCOEITMHEHUSD.

MeTanabIMUXcoeIMHEHUs
OO6masxapakTepUCTUKAXUMUYECKUXIIIEMEHTOB—
METAJJIOBHAOCHOBAHUUMXIIOJIOKEHUSABI leproIMueCKONCUCTEMEXMMUYECKUXDIIEMEHTOB
J.N.MenneneeBauctpoeHnsiaroMoB. CTpoeHueMeTaI0B. MeTaninueckasCBI3bUMETAILI
MYECKasIKPUCTAIIINYECKas peméTka. DJIEKTPOXUMHUYECKUU  Ppsij
HaIpsHKEHUN
MeTaJI0B. Du3nuecKuenXuMHYeCKMEeCBOMCTBaMEeTaIIIOB. OOIIHMECITIOCOOBITIO
nydyeHusamerannoB. [ lonstueo
KOPPO3UUMETAIIIIOB,0CHOBHBIECITOCOOBI3AITUTHIMXOTKOPPO3un. CriiaBbl(CTa b, YyT'yH,
TIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U TIpoMblliieHHOCTH. [Ilenounbie
MeTaJUIbl: ToyiokeHue B llepumoguueckoit cucreme
xumuueckuxdiemenTtoB J.M. MeHueneeBa,CTpOCHHE UX  aTOMOB,
HaX0XKJICHUE B MpUpOJIE.
Du3nYECKUENXUMUYECKUECBOMCTBA(HanpuMepeHaTpUsiuKanus ). OKCUIBIMTUAPOKCUIBIH
aTpusukanus. [[puMeHeHHeeT0OUHBIXMETAIIJIOBA UXCOECTMHEHU .

[[lenroyHo3eMeNnbHBIE  METAIbl  MarHuii W KaJlbIlMM:  IOJIOKEHHUE B
[Tepuoguueckoiicucteme xumuueckux siemeHToB .M. MengeneeBa, CTpoeHHE HX
aTOMOB,  HaxoXJeHueBnpupoje.duzndeckue  UXUMUUYECKUE  CBONMCTBAMArHUSU
KaJbIus. BakHeimumecoe TMHEHUSKaIbIUsI( OKCU T, TUAPOKCHU I, COTH ). JKECTKOCTHBOIBINC
nocoObIeéyCcTpaHEHHUS.

Anromunuii:nosioxxenuesllepuoanueckoiicucreMexumuueckuxsiemenTos/[.11.Me
HJIEJIeeBa,CTPOCHUEATOMA, HAX0XKICHUEBIPUPO 1. PU3NUECKUENXUMUYECKUECBONCTBAaA
IOMUHUSA. AM(OTEPHBIECBOHCTBAOKCHIAUTUIPOKCHIAaTFOMUHUS.

Keneso:monoxenuesllepuoanueckoicucreme XUMHUYECKUX
anemeHToB/l.I.MeHneneeBa,crpoeHrneaTOMa, HaX0KACHUEBIPUPO €. DU3UUECKUEUXUM
nuyeckuecBorcTBaxene3a. Oxcuapl,runpokcunbiuconmkenesa(ll)mkenesa(lll),uxcocras,
CBOWCTBAMIIOIyUYCHHUE.

Xumuueckutisxcnepumenm:

O3HAaKOMJICHHME C oO0pa3llaMud METauloB M CIUIaBOB, HUX (U3NUYECKUMU
CBOMCTBaMU,U3y4YE€HUEPE3YIbTATOBKOPPO3UUMETAILIIOB(BO3MOKHOUCIIOIH30BAHUEBUIE0
MaTepuanoB), OCOOCHHOCTEW B3aMMOJCHUCTBUS OKCHJA KaJIbLMS M HATpUs C
BOJI0M(BO3MOYKHO MCIOJIb30BAaHUE BUIEOMATEPHAIIOB), UCCIEAOBAHNE CBOMUCTB HKECTKOM
BOJIbI,IPOLIECCATOPEHUSKENE3aBKUCI0POAe(BO3MOKHOUCTIONb30BAHUE BUEOMATEPUATIO
B),[IPU3HAKOBIPOTEKAHUSIKa4€CTBEHHBIXPEAKIIMITHANOHbI(MarHusl, KaJIbIIUS, A TFOMUHUSL, 11
nnka, xene3a (II) u xemeza (III), memu (II), wHaGarogeHHe ©  omucaHue



HpOI_[eCCOBOKpaH_II/IBaHI/IHHJ'IaMeHI/II/IOHaMI/IHanI/IH,KaJ'H/IHI/IKaJ'IBHI/ISI(BOSMO)KHOHCHOJHBOB
aHHucC



BUJIEOMATEPUAIIOB),UcClieIOBaHUE€aM(OTEPHBIXCBONCTBIUPOKCHIaaTFOMUHUSIUT
UJIPOKCUIAIIMHKA, pEIICHUEIKCTIEpUMEHTaIbHbIX3a1aunioTeMe«BaxkHelmuemera
JUTBIMUXCOEIUHEHUS).

XUMHAHOKpYKAKOLIascpesa
BelecTBanMareprualbiBIIOBCEAHEBHOMKU3HUYEI0BEKA. be3onmacHoencnosb
30BaHUEBEILECTBUXUMUUECKUXPEAKIIMIUBOBITY. [ lepBasmoMoblpuXuMHUYECKUXO
KOTaXUOTPABICHUAX.
XUMHYECKOe3arpsi3HEHUEOKpYyKatouencpe abl(Ipe1eabHas JOMyCTUMAsKOH
LIEHTpaLUsBEIIeCTB(Jatee—
[TJ1K).PonbXuMHHMBPEILIEHUUIKOIOTUYECKUXITPOOIIEM.

XMMMH@CKMZZ3KCI’ZQPMM€HWL'

n3y4eHneo0pa3oBMaTepualoB(CTEKIIO0,CIIaBBIMETAIIIOB, TOJINMEPHbIEMAT
epHalbl).

Meoscnpeomemmnulecesnsu

PeanuzanussMexmpe Me THBIXCBII3CHITPUN3YICHUUXUMUUBIKIIACCEOCYIIECCTB
JSIETCAYCPE3UCTIONB30BAHUEKAKOOITUXECTECTBCHHO-

HAYYHBIXITOHSATUN, TAKUTIOHATUIA, ABJISIOITUXCSICUCTEMHBIMUITIIOTAETbHBIXIIPE M
€TOBECTECTBEHHO-HAYYHOTOIMKJIA.

OO01mume ecTeCTBEHHO-HAYYHbIE MOHSATHSA: HAyYHbIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHsl,aHaN3,CUHTE3,KITaCCU(PUKALIHS, IEPUOANYHOCTh,HA0II0IEHHUE, IKCTIEPUME
HT,MO/JIEJIUPOBAaHUE, U3MEPEHHUE, MOJIEb, IBIICHUE, TAPHUKO BB P (HEKT, TEXHOJIOTH
S,MaTepPUAIbI.

dusznka: marepusi, aToOM, O3JEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHU],
M30TOIIBL,PAIMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUYCCKUN 3apsll, MPOBOIHUKH,
MOJYIPOBOAHUKU, TUINIEKTPUKH,  (DOTOIIEMEHT, BEIIECTBO, Telo, OOBEM,
arperaTHoe COCTOSIHUE
BEIIECTBA,r'a3,pacTBOP,PACTBOPUMOCTh, KPUCTATIINYECKAIPEIIETKA, CTIIaBbI, PU3U
YEeCKUEBEITNYNHBIL, e TUHUIIBIN3MEPEHU S, KOCMIUECKOCTIPOCTPAHCTBO,TUIAHETHI,3BE
3161, CoHIIE.

buonorus:porocuntes, npixanue,0mocdepa,sKocucTeMa, MUHEpaIbHbIC Y100
PEHUS,MUKPODJIEMEHTHI,MaKPOIJIEMEHTHI, TUTATEIILHBICBEIIECTBA.

['eorpadus:atmocdepa,ruapochepa, MUHEPATBI, TOPHBICTIOPOIBI, TOTIE3HBICH
CKOTIa€MbI€, TOTIIIMBO,BOTHBIEPECYPCHI.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHNHNHAYPOBHEOCHOBHOI'OOBIIEI'OOBPA3OBAHMUA




JIMUYHOCTHBIEPE3YJIbTATBI

JIMYHOCTHBIE PE3yNbTATBl OCBOEHHSI MPOrpaMMbl OCHOBHOTO OOULIETO
00pa30BaHUAIOCTUTAIOTCABX0/1€00yYEHUAXUMUUBEIMHCTBEYYeOHOMMBOCTIUTATE
JBHOUAEATEIBHOCTH B  COOTBETCTBUM C TPAJWLMOHHBIMM POCCHICKHUMH
COLIMOKYJIbTYPHBIMHU UyXOBHO-
HpPaBCTBEHHBIMUIIEHHOCTAMM, TPUHSATHIMUBOOIIECTBEIIPAaBUIAMUUHOPMAMHUIIOBE T
€HUSAUCIIOCOOCTBYIOTIIPOIIECCAMCAaMONIO3HAHNU A, CAMOPa3BUTUANCOLIUATTU3ALIUHO0

YUAIOIIUXCS.
JIMYHOCTHBIEPE3YABTATHIOTPAKAIOTTOTOBHOCTHO0 YOI XCAPYKOBOICTBO
BaTbCs CUCTEMON NO3UTHUBHBIX LEHHOCTHBIX OpHUEHTALUI u

paCH_II/IpeHI/IeOHI::ITaI[CSITGJIBHOCTI/IHaeéOCHOBe,BTOM"II/ICJ'ICBIIaCTI/I .

1) IaTPHOTHYECKOTOBOCITIUTAHMS
[IEHHOCTHOTOOTHOIIEHUSKOTEYECTBEHHOMYKYJIbTYPHOMY,UICTOPUUECKOMYH
HAay4YHOMYHACJIEIUI0, TOHUMAaHUI3HAYCHUSIXUMUYECKONHAYKU BKU3HUCOBPEMEHH
0roo011ecTBa,CIIOCOOHOCTURIIAICTHA0CTOBEPHOMHHGOPMAIIECHOTIEPETOBBIXIOCT
WKEHUSAXUOTKPBITUIXMUPOBOMHOTEUECTBEHHOMXMMU Y, 3aNHTEPECOBAHHOCTUBHA
YUHBIX3HAHUSAX00YCTPOHCTBEMUPANOOIIECTRA;

2) rpaskIaHCKOrOBOCTIMTAHUS:
HPEACTABICHUA0COINATLHBIXHOPMAaXUIIPABHIAXMEKIUIHOCTHBIXOTHOIIICH

MIBKOJUIEKTHBE,KOMMYHHKATHBHOMKOMITE TEHTHOCTUBOOIIIECTBEHHOITOJIC3HOM, YU
¢OHO-UCCIICI0BATEILCKOM, TBOPYECKON M JPYI'MX  BHIAX  JIEATCIBHOCTH,
rOTOBHOCTHKPa3HOOOPa3HOWCOBMECTHOUICSTEIbHOC THITPUBBITIOTHCHUN Y YCOHBI
X,[103HABATEIbHBIX3a/1a4, BBIMOJIHECHUMXUMHUUCCKUXIKCIIEPUMEHTOB,CO3IaHUIY e
OHBIXIIPOCKTOB,CTPEMIICHUSKB3aUMOTIOHUMAHHU IO B3aUMOTIOMOIIMBITPOIIECCEITO
flydeOHON e TeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE M MOCTYINKH
CBOMXTOBAPHIIECHCIIO3UIIMUHPABCTBEHHBIXMITPABOBBIXHOPMCYIETOMOCO3HAHUSAT
OCJIEJICTBUMITIOCTYIIKOB;

3) HIEeHHOCTHHAYYHOTOTO3HAHMS:
MHPOBO33PECHUYECKUEIPEICTABICHUIOBEIIECTBENXUMUUECKONPEAKIINU,COOT
BETCTBYIOLIME COBPEMEHHOMY YPOBHIO pPa3BUTHS HAayKH U COCTaBIISIOLINE
OCHOBYIJIATIOHUMAHUSACYITHOCTUHAYYHOMKAPTUHBIMUPA,IPEICTABICHUIO00CHOB
HBIX3aAKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3AUMOCBI3SIX4YEI0BEKAC TPUPOTHOMN
CpEION,0pOIMXUMHUMBIO3HAHUUATUX3aKOHOMEPHOCTEN;
MM03HABATEJILHBIEMOTHUBBI, HAIPABICHHBICHATIOTYY€HUEHOBBIX3HAHUHTTOXUM
11, HE00XOTUMBIEIIII00BSICHEHUTHAOTI0JaEMBIXITPOTIC CCOBUSIBIICHU I, [TO3HABATE
JTHEHOU, MHPOPMATTHOHHO T
YUTATEIbCKOUKYIBTYPbI,BTOMUYHCIEHABBIKOBCAMOCTOATEIILHOM

paboTHICY4EeOHBIMUTEKCTAMU,CIIPABOYHONIUTEPATYPOM, TOCTYITHBIMUTEXHUYECK
MMHCPEICTBAMUUH(DOPMAIITMOHHBIXTEXHOIOT Ui,



MHTEPECKOOYUEHUIOMTIO3HAHUIO,TI0003HATENBHOCTH,FTOTOBHOCTEUCIIOCOOHO
CTbK CaMO00pa30BaHHUIO, MPOEKTHOM M HCCIIEAOBAaTENbCKOM NEATENBHOCTH, K
0CO3HAaHHOMYBBIOOPYHAPaBIEHHOCTUNYPOBHI00 yUCHUS BIATbHEUIIIEM;

4) popMHUPOBAHUSKYJIBTYPbI3IOPOBbSI:

OCO3HAHHE LIEHHOCTH J>KU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pPOBBIO,YCTAHOBKM Ha 370pPOBBIA 00pa3 >KM3HH, OCO3HAHUE IOCIEACTBUM U
HEIpUsITHE
BpPEAHBIXIIPUBBIYEK(YTOTPEOIEHUSATKOT 015, HAPKOTUKOB, KYPEHHUSI ), HEOOXOTUMO
CTUCOOTIOCHUATIPaBUI0€30MaCHOCTUIIPHOOPAIIEHUMCXUMUYECKMMUBELIECTBAM
UBOBITYUPEATbHOMKU3HH;

5) Tpya0BOroOBOCIMTAHHA:
HHTEPECKIIPAKTHUYECKOMYHU3yUEeHHIONIPO(PEeCCHHNTPYIapa3TInIHOr0po/Ia, yBa
KEHHE K TPyAy M pe3ylbTaTaM TPYAOBOH [IeATEILHOCTH, B TOM 4YHCJIE Ha
OCHOBENPHMEHEHHUS MPEAMETHBIX 3HAHUN [0 XHMHH, OCO3HAHHBIM BBIOOP
HHIABUIYyaIbHOMTPAEKTOPUUIIPOI0IDKEHHSI0OpAa30BAHMSC yUETOMITHYHOCTHBIXH
HTEPECOBUCIIOCOOHOCTHKXMMHUH,001ECTBEHHBIXUHTEPECOBUIIOTPEOHOCTEH, yCIIe
IITHOMITPO()ECCHOHATEHOUIEATETLHOCTHHPA3BUTHSHEOO X0 JMMBIXYMEHHIA, TOTOBH
OCThaIANTHPOBATHCIBIPO(HECCHOHATBHOMCPEIE;

6) IKOJIOrHYECKOrOBOCIIUTAHMS :

9KOJIOTUUECKHUIIETIeCO00pa3HOCOTHOICHUEKITPHUPOICKAKUCTOUHUKY
KW3HHUHA 3eMJie, OCHOBE €€ CYIIECTBOBAaHMSI, IOHUMAHUE IIEHHOCTH 3/I0POBOTO U
0e301acHOr000pa3akM3HNU,0TBETCTBEHHOSOTHOIIIEHUEKCOOCTBEHHOMY (D U3UIECK
OMYHTICUXHUYECKOMY3I0POBbI0,0CO3HAHNEIICHHOCTUCOOITIOICHUATIPABIIIOS3011ac
HOTOIOBEICHUSITPUPAOOTECBEIICCTBAMM,aTAK)KEBCUTYAITUSAX,
YTPOKAOIIMX310POBBIONKU3HUITIOACH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, IOJTydaeMble npu W3yYCHUHU
XUMMU, IS PEIICHUS 3a7a4, CBA3aHHBIX C OKPYKAKOIIECH MTPUPOIHON CPpEeaOH, I
TOBBIIICHUSYPOBHSI  DKOJIOTUUECKOM  KYJBTYpPhl, OCO3HAHUS  TIJ100aJIBHOTO
XapakrTepa
AKOJIOTHYECKUXITPOOIEMUNTY TEHHUX P EIICHUATIOCPEACTBOMMETOJ0BXUMHUH,IKOJIOT
WYECKOTOMBIIUIEHHSI, YMEHHUS PYKOBOJACTBOBAaTHCSA HMM B IIO3HABATEIIBLHOM,
KOMMYHHUKAaTUBHOW HCOIIMAJIbHOUIIPAKTUKE .

METAINPEAMETHBIEPE3YJIBTATBI

B COCTaBe MeTanpeIMEeTHBIXPE3YIbTATOB BBIJICIISIIOT
3HAYMMBbIeIE (POPMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIE MOHATHS (3aKOH,
Teopus,

MPUHIIUIL,TUII0TE3a,aKT,CUCTEMA, TPOIECC,3KCIEPUMEHTUIPYTOE. ),KOTOPBICUCTT
OJIb3YIOTCSB €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpeIMeTax U TO3BOJSIOT Ha



OCHOBE 3HAHUU u3
ATUXTIPEAMETOB(OOPMUPOBATHIIPEICTABICHUEOIETOCTHOMHAYYHOMKAP THHEMUPA,
WyHUBEpCalIbHbICYueOHbIeICHCTBUSI(TT03HABATEILHBIC, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), KOTOpBIE o0ecreunBaoT dbopmupoBaHue
rOTOBHOCTHUKCAMOCTOSITEIbHOMYIIJIAHUPOBAHUIOMOCYIECTBICHUIOYUeOHOM IesATe
JBHOCTH.

ITo3naBaTe/ibHbIEYyHUBEPCAJIbHbICYYeOHbIEACHCTBUS
ba3oBbletornyeckueneicTBUsA

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUU :paCKPBIBATECMBICTXUMUYECKUXITOHSITUH( BBIACIISI T UXXapaKTEPHBICTIPU3
HAKW,yCTaHABIMBATHB3aUMOCBS3b C JPYTUMU TIOHSTUSIMHU), KCIOJIb30BAThH
MOHATUSUII00bACHEHUSOTIEIbHBIX
(haKTOBUSBIICHH, BRIOMPATHOCHOBAHUSHUKPUTESPUUIIS KJ1acCU(PpUKAITUU
XUMHUYECKMX BEIIECTB M XHUMHUYECKUX PpEaKIUM, yCTaHABIMBATHIIPUYMHHO-
CJI€JICTBEHHBIECBSI3UMEKTY
00bEKTAMUHU3YICHUS,CTPOUTHIOTUUECKUEPACCY K ICHUS (MHTYKTUBHBIC, IS TYKTHB
HbIC,[T0OAHAJIOTUH ),/ 1€JIaThBBIBOABIM3AKIIFOUCHNS,

YMEHHUETIPUMEHSTHBIIPOIIECCENIO3HAHUATIOHATH(TIPeIMETHICMETAIIPEIME
THBIE ),CUMBOJINYECKHE(3HAKOBBIC )MOICIIN, HCTIOJIb3yeMbIE BXUMUH, TPEOOPA30BHIB
aTBIIUPOKOTTPUMEHIEMbIEBXUMUUMO,1€JIbHBICTIPEICTABICHU S —
XUMUYECKUI3HAK(CUMBOJIJIEMEHTA), XUMHYeCKasihopMylanypaBHEHUEXUMUUECK
OMpEeaKIuu — TMPU pelIeHUH Y4eOHO-TIO3HABATEIBHBIX 3a7a4, C y4ETOM ITHUX
MOJICTIbHBIXIIPE/ICTABICHUN BBISBISTh M XapaKTEPU30BaTh CYIIECTBEHHBIE

IIPU3HAKU U3y4aeMbIXOObEKTOB—
XUMHYECKUXBEIIECTBUXUMHUYECKUXPEAKITUH, BBISBISATHOOIINE3aKOHOMEPHOCTH, IT
PUYMHHO-

CICACTBCHHBICCBAZUHUIIPOTUBOPCUNABU3YIACMBIXIIPOLCCCAXHUABIICHUAX.

ba3oBbiencciienoBaTe1bCKHeeMCTBYA .
YMEHUEUCIIOJIb30BATHIIOCTABICHHBICBOIIPOCHIBKAYECTBEMHCTPYMEHTAIIO3HA
HUS, a TakXKe B KayeCTBE OCHOBBI IS (OPMHUPOBAHUS THIIOTE3BI TIO
MPOBEPKENPABMIBHOCTUBBICKA3BIBAEMBIXCY K ICHUM;
pruoOpPETEHUEOBITAIIOITIAHUPOBAHHIO, OPT AHU3AIIMHMUITPOBEACHU IO YICHI T
€CKUXAIKCIIEPUMEHTOB, yMEHUEHA0I0/1aTh3aX0I0OMIIPOIIECCA,CAMOCTOSITEILHOIIPO
THO3UPOBATHETOPE3yJIbTaT, (DOPMYIHPOBATHO000IICHUSIMBBIBOABIIIOPE3YIbTaTaM
MPOBEIEHHOTOOMBITA, UCCIIEIOBAHUS,COCTABIATHOTYETONIPOICTIaHHON padoTe.

Paboracundpopmaumeii:
YMEHUEBBIOUPATh,aHATU3UPOBATBUMHTEPIPETUPOBATHUH(DOPMALIMIOPA3TINY
HBIXBU0BU(DOPMIIPEICTABICHUS,TOTYYaEMYOU3PA3HBIXUCTOUHUKOB(HAYYHO-



NOMyJsipHas JUTEpaTypa XMMUYECKOI'O COJAEpXaHus, CIpPaBOYHbIE MNOCOOUS,
pecypcoilIHTEpHETA), KPUTUUECKUOLIEHUBATIIPOTUBOPEUNBYIOUHEIOCTOBEPHYIO
uH(pOpMaIHIO;
YMEHUENPUMEHAThPA3TMYHBIEMETOIBIN3AIPOCHITPUIIONCKENOTOOPENHPOP
MalUUHACOOTBETCTBYOIINXJAHHBIX, HE00 X0 UM BIX JISBBINOIHEHUS y4€OHBIXUIT03
HaBaTEJIbHBIX331a40IPEAEIEHHOTOTUIIA, TPUOOPETEHUEOIIBITABOOIACTUUCIIONB30
BaHUAMH(POPMALMOHHO-KOMMYHUKATUBHBIXTEXHOJIOT'HI1,0BJIaJIEHUE

KYJIbTYpOHaKTUBHOT OUCTIONB30BaHUSPA3TINYHBIXIIOUCKOBBIXCUCTEM,CAMOCTOSTEN
BHOBBIOMPATHONTUMATIbHYIO(OPMYTIPEICTABICHUIUHPOPMAITUUUUILTIOCTPUPOBA
ThpeIIaeMbIe 3a7a4i HECIOXKHBIMU CXEMaMHU, uarpaMMaMu, ApyrumMu Gpopmamu
rpapUKUMUXKOMOUHAIIUSIMU;
YMEHHEHUCTI0JIb30BaThaHAIM3UPOBATHBIIPOIIECCEYUeOHOMNNCCIIE10BATENBC
KOWIeATeIbHOCTUMH( OPMAITUIOOBIUS HUUITPOMBIITIIICHHOCTH,CETLCKOTOX03SIACT
BaWTPAHCIIOPTAHACOCTOSHUEOKPYKAIOUIEHTTPUPOTHOMCPEIBI.

KoMMyHHKaTHBHBIEYHUBEpPCAJIbHbIEy4eOHbIeIeiCTBYS :

YMEHHME 3aJlaBaTh BOINPOCHI (B XoJe jauajgora W (WIM) TUCKYCCHH) TIO
CyIIeCTBYOoOCYXTaeMOl  TeMbl,  (OPMYJIMPOBATh  CBOM  TPEIJIOKEHUS
OTHOCHTEJIFHO BBHITIOJTHEHUSITIPEIOKEHHON3a1a9H;

PUOOPETCHUEOBITAIIPE3CHTAIIMHPE3YIIbTATOBBBINTIOTHCHUIXUMUIECKOT 09K
criepuMeHTa(J1a00paTOPHOTOOTIBITA,TA00PATOPHOHPAOOTHITTONCCIIEOBAHUIOCBOI
CTBBEIIIECTB, y9€OHOTOIIPOCKTA);

3aMHTEPECOBAHHOCTHBCOBMECTHOMCOCBEPCTHUKAMHUITO3HABATEIILHOUNHUCCITE
JOBAaTEIbCKOW JEATCIBHOCTH TMPH PEIICHWH BO3HUKAIOMIMX TIPOOJeM Ha
OCHOBEYUYETA0OITUXUHTEPECOBUCOTIACOBAHUTIO NI (00CYKIEHNS,00MECHMHE
HUSIMH,

«MO3TOBBIE IITYPMBD», KOOpPJWHAIMS COBMECTHBIX JCHCTBHIA, ONpEICICHNE
KPUTEPHUEBIIOOIIEHKEKAUueCTBABBITOTHEHHOMPAOOTHIUAPYTHE);

PeryasiTuBHBbIeyHUBepPCATbHbIeyYeOHbIeIeiiCTBHUA:
YMEHHECAMOCTOSTEIBHOOIPEICIISTHLUEINIEATEIIBHOCTH, INIAHUPOBATH,OCYIIL
€CTBIISITH, KOHTPOIUPOBATHUIIPUHEOOXOAUMOCTHKOPPEKTUPOBATHCBOIOICATEILHO
CTh,BBIOMpaThHANO0IIEed () (PEKTUBHBIECTIOCOOBIPETIEHUTYY€OHBIXUTTO3HABATEIHH
bIX3a/1a4,CaMOCTOSI TEIbHOCOCTABISA TBUJIUKOPPEKTUPOBATHITPETI0KEHHBIN
aJITOPUTM NEUCTBUI IpU BBINIOJTHEHU U 3aJaHUAN c YYETOM
MOJTYYEHUSTHOBBIX3HAHUMOON3y4aeMbIXOObEKTaX—
BEILIECTBAXUPEAKIIMIX,0lIEHUBATbCOOTBETCTBUE MOJIy4YE€HHOTO pe3yabTara
3asBJICHHOMIICIIN,YMECHUE
HCIIOJIb30BaThUAHAIM3UPOBATEKOHTEKCTHI, TPEAJIaraeMbI€BY CIIOBUM3aJAHU M.



NPEAMETHBIEPE3YJIBTATHI

B cocraBe mnpeaMETHBIX pE3yJbTATOB IO OCBOCHHUIO O0OS3aTEIBHOIO
COJIep KaHMs,yCTAHOBJIEHHOIO JIaHHOM (efepalnbHOil pabouell MHporpaMMon,
BBIJIEIIAIOT:
OCBOEHHBICO0YHUaIOUTUMUCAHAYYHbIE3HAHU S, yMEHUSUCIIOCOOBIIEHCTBUM, cTIe LI (]
MYECKUEUISIIPEIMETHON00IACTU «XUMUS», BUABIIEATEIbHOCTUIIOTIONYYEHUIOHO
BOTO3HAHMS, €ro HWHTEepIpeTanuy, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B
Pa3TUYHBIX YYEOHBIXUHOBBIXCUTYAIUSX.

K KOHITY 00y4eHUSB 8kiacce IIPEAMETHBIEPE3YIIbTATHI
Ha0a30BOMYPOBHEAOIKHBIOTPAKATHC(HPOPMUPOBAHHOCTHYOO yHAIOUTUXCSYMEHHI

PaCKpBIBATHCMBICTIOCHOBHBIXXUMHUECKUXITOHATHI :aTOM,MOJIEKYJ1a, XUMUYE
CKUW D3JIEMEHT, MPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOIHAS
WHEOHOPOHAS ),BaJICHTHOCTh,0THOCUTEIbHASIATOMHASIMMOJICKYJISIpHAsiMacca, Ko
JUYECTBO BEIECTBA, MOJb, MOJISIpHAsh Macca, MaccoBas JIOJIsl XUMHUYECKOTO
AJIIEMEHTABCOEIMHEHU U, MOISIPHBIHOOBEM,OKCH T, K CIIOTa,0CHOBAHUE, COJIb,JIEKT
POOTPUIIATENIBHOCTD, CTETIEHb OKHUCJICHUSI, XUMHUYECKast peakius,
KJIaccuUKaIUIpeaKuii: peakiuu COeIUMHEHNUS, PEaKIINK Pa3JI0KEHUs, PEaKIuu
3aMeIleHHs], PEeaKIIMMOOMEHa, 9K30- U HHAOTEPMHYECKHE DPEaKIUHU, TEIUIOBOU
s dekr peakIuu, SAPO
aTOMa,dJIEKTPOHHBINCI0HAaTOMa,aTOMHAsI0OpOUTANb,pPAINyCaTOMa, XUMUYECKASICBSI
3b,1OJIIPHASIMHENOJISIPHASIKOBAJICHTHASICBSI3b, MIOHHASICBS3b,MOH,KaTHOH,aHHOH, pa
CTBOP, MaccoBas J10J1s1 BelleCTBa(MPOLIEHTHAs! KOHILIEHTPAILIKsl) BpaCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATHH H
OPUMEHATH STUIOHSITUANIPUONMCAHUUBEILIECTBUUXIIPEBPAILICHU;

UCIIOJIb30BaThXUMHUUYECKYOCUMBOJIMKY IISICOCTaBICHUSA()OPMYIBEIIECTBUY
PaBHECHUUXUMHYECKUXPEAKIINH;

OTIpEJIeNISITh BaJCHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIMHECHUSX,
CTETICHbOKUCIICHUSDIIEMEHTOB B OWHAPHBIX COCIHHECHHSX, TPUHAJICKHOCTD
BEIIECTBKOMPEACIEHHOMYKIIACCYCOSTUHEHUUTTO(DOPMYIaM, BUTXUMUIECKONCBS3
U(KOBAJICHTHASIMMOHHAS ) BHEOPTAHUYECKUXCOETUHEHUSIX;

packpriBatbcMbIc I Ieprnonnueckorozakona/l. M. MenaeneeBa: 1eMOHCTPUPO
BaTbIIOHUMAHUENIEPUOIUYECKON3aBUCUMOCTUCBOMCTBXUMUYECKUXITIEMEHTOBOT
uxnonoxeHusiBllepuoauyeckoricucteme,3aKOHOBCOXPAHEHUSIMACCHIBEIIECTB,10C
TOSTHCTBACOCTaBa,aTOMHOMOJIEKYJISIPHOTOYUEeHUS1,3aKOHA ABOTaIpo;

OMHCHIBaThbUXapaKTepu30BaThTa0IMuIHy0QopMyllepronnaeckoiicncTeMbIx
MMHYECKUXAIIEMEHTOB: PA3IMUaThIOHATUA KJIaBHAANOArpYyNna( A -rpynmna)»u
«moboyHasimoarpynmna(b-
IPYIIa)»,MaJblen00IbIIUETIEPUOIbI,COOTHOCUTHO003HAUCHHS, KOTOpBbIE



MMEIOTCS B Tabnuie «Ilepnonnueckas cucreMa
xuMmnyeckuxdiieMmeHToB/l. 1. MeHnieneeBa»CcunciIOBEIMUXaPAKTEPUCTUKAMUCTPOE
HUSATOMOBXMMHUUYECKUXAJIEMEHTOB(COCTaBU3aAPAAAAPA,00111€€UnCI03IEKTPOHOBU
pacnpeeIeHUENXI03IEKTPOHHBIMCIIOSNM);

KJIaCCU(PUIIUPOBATbXUMHUUECKUEITIEMEHTHI, HEOPTraHUYECKUEBEIECTBA, XUMHU
YecKuepeakuuu(ImoYrciIyucoCcTaByy4yacTBY IOIUXBPEaKun
BELIECTB,OTEMIOBOMY3 (P EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa BEIECTB
Pa3IMYHBIXKIACCOB,TOATBEPKIAsIONMCAHUETPUMEPAMUMOJICKYIISIPHBIXYPAaBHEHU
HCOOTBETCTBYIOIIUXXUMHYECKUXPEAKIIUH;

IIPOTHO3UPOBATHCBONCTBABELIECTB
B3aBUCHUMOCTHOTUXKAaYECTBEHHOTOCOCTaBa,BO3MOKHOCTUIIPOTEKAHMS
XUMUYECKUXTIPEBPALICHUN BPA3JIUYHBIXYCIOBUSX;

BBIYHMCIISITROTHOCUTEIBHYIOMOJIEKYJIIPHYFOUMOJISIPHYIOMACChIBEIIECTB,MAC
COBYIO JIOJII0 XHMMYECKOr0 3JeMeHTa Mo (opMyse COETUHEHHUS, MAaCCOBYIO
JOJIFOBEILECTBAaBPaCTBOPE, MPOBOJUTH
Ppacu€ThINOYpPAaBHEHUIOXUMUYECKOMPEAKITUH.



TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
No HawnmenoBanue pa3zienoB 1 TeM MPOrpaMMbl KonnuectBo yacos OnexrpoHHbIe (ITUPPOBEIC) 0Opa3zoBaTEIbHBIE
n/m pecypcbl
Beero| IIpaxktuueckue
paboThI
Paszgea 1.IlepBoHavasibHble XUMHYECKHE IOHATHS
1.1 || Xumus — BakHast 00J1aCTh €CTECTBO3HAHMUS M MPAKTHYECKON AEATEIBHOCTH S 2 bubnuoreka [IOK
YyeJIoBeKa https://m.edsoo.ru/7f41837¢c

1.2 ||BemiecTBa ¥ XUMUYECKUE PEAKITHH 15 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

Hroro 1o pasueny 20

Pazgen 2.BakHeiilnne npeacTaBUTe I HEOPraHUYeCKUX BellecTB

2.1 ||Bo3ayx. Kucmopon. ITousitre 06 okcumax 6 bu6mmoreka [JOK
https://m.edsoo0.ru/7f41837¢c

2.2 ||Bomopoa.IloHsATHE O KHCIOTaX M COJIAX 8 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c

2.3 ||Bogma. PactBopsl. [ToHsATHE 00 OCHOBAHMSIX 5 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

2.4 ||OcHOBHBIE KJIACCHI HCOPTAHHUYECKUX COCIMHCHHIA 11 1 bu6mmoreka [JOK
https://m.edso0.ru/7f41837¢c

Hroro no pasaeny 30

Paznen 3.11lepuoanueckuii 3akon u Ilepuoanueckasi cucrema xumnueckux 31eMeHToB /I, . MenaesieeBa.

OKHCAUTENbHO-BOCCTAHOBHUTEIbHbIE peaKunuu

CrtpoeHue aToM0OB. XUMHYECKAs CBA3b.
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No HanmenoBanue pa3zienoB 1 TeM MpOrpaMMbl KonuuectBo yacos OnexkrpoHHbIE (ITUPPOBLIE) 0Opa3zoBaTEIbHBIE
n/m pecypebl
Beero| IIpaxktuueckue
paboThI
3.1 |[lepuomnueckuii 3akoH u [lepuouyeckas cucteMa XMMUYECKUX 31eMeHToB [1. || 7 bubmmoreka [IOK
. MenneneeBa. CtpoeHue aToma https://m.edsoo.ru/7f41837c
3.2 || Xumuueckas cBsi3b. OKUCIUTEIBHO-BOCCTAHOBHUTEILHBIC PEAKIIUH 8 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
Jl00aBUTH CTPOKY
Hroro no pasgeny 15 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
J106aBUTH MOITYJTh
Jlo6aBuTh pasmen
PesepBHOE Bpems 3 bubmuorexa IIOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5
9 KUIACC
No HanmeHoBanue pa3aesoB ¥ TeM IporpaMMbl KomnmuectBo gacoB DnekTpoHHbIE (U POBBIC) 00pa3oBaTEIbHBIE
/11 pecypchl
Bceero|| IIpaxktnueckue
paboThI
Paspnen 1.BemiecTBO H XUMHYeCKHE peaKIMU
1.1 |[[ToBTOpeHue u yriayoOaeHHe 3HAHUI OCHOBHBIX Pa3/esioB Kypca 8 kiacca 5 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
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No HanmenoBanue pa3aciioB U TEM IpOrpaMMbl KomnuecTBo yacoB 3J'IeKTpOHHBIe (III/I(l)pOBLIC) O6paSOBaTeJ'II)HI)Ie
n/n pecypchl
Beero|| IIpakruyeckue
padoTHI
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIHIA 4 bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
13 |[DnmexTponuTHyeckas quccomualiisa. XMuMHUECKUE PEakIluy B pacTBOpax 8 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
/106aBUTH CTPOKY
Hroro no pasznmeny 17
‘Pasne.ﬂ 2.HemeTa/ibl M HX COEIMHEHNS m
2.1 ||O6muras xapakTepucTUKa XUMHYecKuX eMeHToB VIIA-rpymnmsl. [anorens 4 1 bubmoreka [IOK
https://m.edsoo.ru/7f41a636
2.2 ||O0r1mas xapakTepruCcTHKa XUMUYeCKHUX 37eMeHToB VIA-rpymmel. Cepa u eé 6 bubmuoreka IIOK
COCITMHEHHS https://m.edsoo.ru/7f41a636
2.3 ||O0r1mas xapakTepUCTHKAa XUMUYECKHUX 3JIeMeHTOB VA-rpynmbl. A3ot, pochop u || 7 1 bubmuoreka IIOK
HUX COEUHECHUS https://m.edsoo.ru/7f41a636
2.4 ||O01mas xapakTeprUCTHKAa XMMHUYECKHX 37eMeHTOB [VA-rpynmel. Yriepona u 8 2 bubnuorexa [JOK
KPEMHHH U MX COCIAUHCHHUS https://m.edsoo.ru/7f41a636
J106aBUTH CTPOKY
HWtoro mo pazaeny 25
‘Pameﬂ 3.MeTai1bl 1 UX COCTMHEHU A m
3.1 ||O061ume cBOMCTBA METAILIIOB 4 bubnrorexa [JOK
https://m.edsoo.ru/7f41a636
3.2 || BakHeHIIMe METaJUIbI ¥ UX COEIUHEHUS 16 2 bubmuoreka LJOK

https://m.edsoo.ru/7f41a636
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No HanmenoBanue pa3aciioB U TEM IpOrpaMMbl KomnuecTBo yacoB 3JI€KTpOHHI>Ie (III/I(l)pOBI)IC) O6paSOBaTeJ'II)HI)Ie
n/n pecypchl
Beero|| IIpakruyeckue
padoTHI
J106aBUTH CTPOKY {
Hroro no paznueny 20
‘Pa311e.11 4.XuMHA ¥ OKpY:KaOlIas cpeaa m
4.1 |BermrecTBa 1 MaTepHallbl B )KH3HH YEJIOBEKA 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
4.2
/106aBUTH CTPOKY
Hroro 1o paszaeny 3
Jlo6aBuTH MOTYITH
JloGaBuTh pasaen
Pe3epBHOE Bpems 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7

INIOYPOYHOE IIVTAHUPOBAHHUE
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8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoarusre | Mpaxririecikue u3yueHnusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypesI
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0 METOIaX MO3HAHUSA B XUMUU 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
0 ATOMEL H MOIICKYJIb 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 Bubmorexa OK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [JOK
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Xumnueckas popmyina. BaneHTHOCTD
aTOMOB XMUMMYECKHUX IIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrtHOCHUTEIbHAd aTOMHAs Macca.

bubmmoreka [{OK

11
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounsprast macca https://m.edsoo.ru/ff0d5230
14 DOu3n4ecKrue U XUMHUYECKUE SIBJICHUSL. bubmmoreka [{OK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUUYECKUX PEaKINi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHS MACChI BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BEIIIECTBA TI0 YPABHCHUSAM XUMUYCCKUX bubmorexa OK
m N P https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ffod3f34
3aMeInIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne u bubmmorexa [TOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponsnas padora Nel mo teme bubnunoreka [JOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
yx bu6mmoreka [JOK
21 Bo3ayxa. Kucnopoa — sneMeHt u

IIpOCTOC BCUICCTBO. O3zon

https://m.edsoo.ru/ff0d448e
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duznueckue U XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKiuu OKUCICHUS bubmmorexa HOK
poJia {pearil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcugax
CnocoObl MmonyueHus KHCIIopoa B
23 sabopaTopuu ZIqH OMI)IHIJICHILOIEDTI/I bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKuuu, NOHITUE O bubmmoreka [{OK
TEPMOXMMHUYECKOM YPABHEHHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
Tonauso (HedTh, yroiab U METaH).
25 3ar HSHCI—EI/qullOS a a, CII0COOBI ()ero bubmorera [JOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «ITonmyyenue u cobnpanue KUCIopoaa bubmorera [JOK
v . P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubmuorexa [JOK
BeniecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKnue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 I1
OIUITHE O KHCAOTAX H COMAX https://m.edsoo.ru/ff0d50d2
CriocoObl motyueHusi BOAOPoIa B bubnuoreka [JOK
30
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o Teme
31 «IPIOJ'I SeHHE U 120614 aHHEe BOJOPOIa bubmorexa HOK
i . p AOPOAE, https://m.edsoo.ru/ff0d4f42
W3YYEHHE ero CBOMCTBY
32 MonsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK
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ABoraapo

https://m.edsoo.ru/ff0d542e

Brrunciienus o0béMa, KOJIMYECTBA

33 BEII[ECTBA Ia3a 10 €r0 U3BECTHOM bubmorexa HOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Beruncnenus 006EMOB ra3oB 1o
34 ABHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
P . pear . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 dusnvecKkrue U XMMHUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsarue 06 bubmuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 u HZHaCI)IpeHHI)Iz aCTBOPBI MH:lCCOBaSI bubnmorexa [JOK
B P PEL https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEIIeCTBa B pacTBOpE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeaesIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMu4eCcKre CBOWCTBA bubnuorexa [IOK
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OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarmus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaune): HOMEHKIATypa,
46 cnocoi(ib}: 1OJT )eHHs[ XI/IMI/I‘IZEKI/IG bubnmorexa LOK
y i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTnueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MKy KJaccaMH bu6moreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edsoo.ru/00ad9ch?2
KontponpHas padota Ne3 mo teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUIECKUX bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MONBITKHM KIacCUpUKAITIT
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O bubmorexa LHOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Tepuoaundeckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
53 Ilepuoawl, TpyIIIbL, TOATPYIIIBI bubmiorexa LIOK
PHOZIRL, TPYTHIBL, TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
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saep. M30Tonbl

https://m.edsoo.ru/00ada342

CTpoeHue IEKTPOHHBIX 000JI0UEK

. bubnuorexa [JOK
55 aToMOB 51eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hbc
cuctemsl /1. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa s
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
XUMHUYECKUX HIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HomHas xumuccias cassb https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XuMU4ecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenosspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peakuu https://m.edso0.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH Bu6mmorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTtposneHas padota Ne4 o teme bubnuoreka [IOK

«CTpOCHI/Ie atomMa. XUMHUYECKas CBSA3b)

https://m.edsoo.ru/00adb486
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66 PezepBubiit ypok. O0o0IeHNE U 1 bubmuorexa [IOK

cUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O000IICHNE U 1 bubnuorexa [JOK

cucTeMaru3anus 3HaHUH https://m.edsoo.ru/00ad9ch2

68 PezepBHbIit ypok. O600mICHNE U 1 bubnuorexa [JOK

CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOTPAMME
9 KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero u3yuyeHusi | oOpa3oBaTejibHbIE

padoThbI padoThI
pecypcsbl

[Tepronnueckuii 3aK0OH.

1 [Tepuoanueckas cucrema 1 bubnuoreka [JOK
XUMHUYECKuX deMeHToB J1. 1. https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

. bubnuoreka [JOK
2 CBOMCTB XUMUYECKHX DIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukamnus u HOMEHKIATypa 1 bubnunoreka [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XUMHUYECKO CBSI3U U THIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 KonTtposnpHas padota Nel mo teme 1 1



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

«[ToBTOpEeHueE U yrirydiaeHne 3HaHUH
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kitaccay

Krnaccudukanus XuMHYECKUX

bubmmoreka [{OK

6
peaKuuii Mo pa3Iu4YHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XUMHUYECKON

7 eakiuy. IToHaTHe 0 rOMOTeHHBIX U bubnmorexa LHOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUIX
[TonaTHE O XMUMHUYECKOM PaBHOBECHH.

3 @aKTOpBI, BIUSAIOIIAE HA CKOPOCTh bubnuorexa [JOK
XUMUYECKON PEAKIUH U MOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHCITUTETHHO-BOCCTAHOBUTEIIHHBIC bu6moreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOIN

10 mucconuanyn. CHIIbHBIE U CIIa0bIE bubmorexa LOK

’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HounHsie ypaBHEHUS peaKInii bubmorexa LOK
P P https://m.edso0.ru/00add448
XHUMHYEeCKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IIpeACTaBICHUI Eubmaorexa HOK
pu https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHUUECKUE CBOIICTBA COIEH B CBETE
13 pencTaBICHUN 00 Bubmorexa OK
p . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 ITonarue o ruapon3e conen bubmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o01IeHre 1 cucTeMaTHU3aIus bubnmuoreka [JOK

3HAHUH

https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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[Ipaktuyeckas padora Ne 1.

16 «Permenne 3KCrepuMEHTaIbHBIX bubmmorexa [JOK
P https://m.edsoo.ru/00addbfa
3a/1a4»
KonTtposnsHas padota Ne2 mo Teme
17 «DNEKTPOIUTUYECKAS TUCCOLIAALIHS brbmmorexa [OK
p s T https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIUU B PACTBOPaX)»
OO61ast xapakTepUCTHKA TaJIOT€HOB.
18 XUMHUYECKUE CBOMCTBA HA TIPUMEPE bubmorexa HOK
PHMED https://m.edsoo.ru/00addfe2
XJiopa
XmopoBosopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MMOTYUICHUE bubmorexa TOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padota Ne 2 o Teme
20 «[lonydyeHue coJTHON KHUCIOTHI bubnmorexa [JOK
i . N ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKLUid, eCIU OJUH U3 bubamorera LOK
peartiuy, A https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
29 OO6mras XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUI bu6mmoreka [JOK
B IIpupoJie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, CTpOeHHUE, bubnunoreka [JOK
¢u3nyeckrue 1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunpl cepbl. CepHas KMCIOTA, bubnunoreka [JOK

(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHE CBOﬁCTBa,

https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00addbfa
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IIPUMEHEHHE

XHUMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE IIPOMBIIIIEHHOTO CII0co0a
IIOJTy4EHUS] CEPHOU KUCIIOTHI.

bubmmoreka [{OK

26 XHMMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaloILlEen Cpelibl COCTMHEHUSIMU
cepbl

97 Beruncnenue MaccoBoii 10U BBIXO1a bubmmoreka [{OK
MPOAYKTA pEaKIINHU https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB

28 VA-rpynibl. A30T, paclipoCTpaHEHHE bubmuorexa [JOK
B Npupoje, puznueckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBOMCTBA
AMMuak, ero pusudeckue u

29 XUMUYECKHE CBOMCTBA, MOTYYCHUE U bubmorexa OK

https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTrueckast pabota Ne 3 o Teme
30 «ITomyuenne aMmmuaka, U3y4eHUe €ro bubmmorexa [JOK
= https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, eé Gpusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIeH
aMMOHHSI B KQUeCTBE MUHEPATIbHBIX

32 ynoopenuii. Xumudeckoe Bubmorexa OK

. https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEIMHEHUSIMU a30Ta
33 ®ochop. Oxeun bocdopa (V) u bubnunoreka [JOK

dbocdopHas kucnora, GU3NIECKUe U

https://m.edsoo.ru/00adf68a
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XUMHWYCCKHEC CBOfICTBa, MOJIY4CHHUC

Hcnons3oBanue pochaTo B
KayecTBE MUHEPaIbHBIX YA0OpEHUH.

bubmmoreka [{OK

34 3arpsi3HeHrEe TPUPOTHON CpeIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacmpocTpaHeHIE B
35 HpHpIc:)Je, E)I/ISI/II:ICCKII)/IC Y XUMHUYECKHUE brbmmorexa [OK
N https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcunpl yriaepojaa, ux Gpusudeckue u
36 XHMHUYECKHE CBOMCTBA. bu6moreka [IOK
DKOJIOTHYECKHE MPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCHOM yriepoaa (1V)
N bubmuorexa [JOK
37 YTombias KHCAOTa it € con https://m.edsoo.ru/00ae006¢c
[IpakTrueckast pabota Ne 4 o Teme
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KadectBennas peakius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
HOH"
[lepBoHauanbHbIe TOHATHUS 00
39 OpraHUYECKHUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIriiepoa
40 KpemHuwuii u ero coenuHeHUS Bubmorexa OK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
41 SKCIIEpUMEHTAJIbHBIX 33/a4 110 TEME bubnunoreka [JOK
«BaxHenmue HeMeTauibl U UX https://m.edso00.ru/00ae0bf2
COCTMHEHUS»
42 KonTtponeHas padota Ne3 o teme Bubmmorexa LIOK

https://m.edsoo0.ru/00ae0el8



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS

OO61ast XxapakTepUCTUKAa XUMUYECKHUX
JJIEMEHTOB — METAJIJIOB.
Merainueckas CBsi3b U

bubmmoreka [{OK

43 METAJUIMYECKask KpUCTAIUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUYECKUI P Bubnuorexa LIOK
N https://m.edsoo.ru/00ae1156
HaIpsHDKEHUN METaJlIOB
O61ue crnocoObl NOTy4YeHUS
MetauioB. CriiaBel. Beraucienus mo
45 YpaBHEHUSM XUMUUYECKHUX PEAKITUH, bubmorexa [OK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH W3 PEareHTOB COJACPIKUT
MPUMECH
46 [ToHsaTHE O KOPPO3UU METAIIIIOB Bubmmorexa [JOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 [enotnbie MeTALIL https://m.edsoo.ru/00ael4b2
48 OKcuIbpl M TUAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 IlenoyHO3EeMEIBHBIE METAJIbI — bubmuoreka [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxneime coeqUHEHUS KaJIbIU bubmnorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O06o01IeHre U cucTeMaTHU3aIus

3HAHUH



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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JKEcTkoCTh BOIBI U CIIOCOOBI €8

bubmuoreka [JOK

52 YCTpaHEHHUs https://m.edso00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme
53 "YKEcTKOCTh BOABI U METOJIBI €€ bubmorera [JOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
. bubnuorexa [JOK
>4 AJTIOMHHIIH https://m.edsoo.ru/00aelc64
55 AmpoTepHble cBONCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keseso https://m.edso00.ru/00ae1d86
57 OKcHIbl, THAPOKCUIBI M COJTH JKeTe3a bu6moreka [IOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTru3arus
3HaAHUHN
[IpakTuueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHeiine MeTalIbl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruncienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITM OJIUH U3
50 peareHTOB JIaH B H30BITKE WIIH bubnuoreka [JOK
COAEPKUT IpUMecH. Beruucnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peaxiuu
61 OO6o01IeHre 1 cucTeMaTHU3aIus
3HaAHUH
62 KonTtponsHas padota Ne4 mo teme



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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«BaxHeun1me MeTajuibl 1 UX

COCIIMHEHUS
63 BemectBa u matepuansl B 1 bubnuorexa [JOK
MMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXKAIOILEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX MPoOIeM https://m.edso0.ru/00ae4270
66 PesepBHblIi ypoK. O606£ueH1/1e U 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ae0d0Oa
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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TEMATHUYECKOEIIVIAHUPOBAHHUE

8 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIEBUABLICATETBHOCTH
pa3aenoBUTEM ConepxanneoOyueHust
n/n 4acoB oOy4arommxcs
y4yeOHOronpeaMera
Paznenl.llepBoHayaibHbIeXUMUYECKUETIOHATH S
1.1 | Xumus — 5 [Ipenmer xumuu. Ponp xumuu B PackpbIBaTbCMBICIIN3Y4aEMBIXITOHSITUH.
BaXKHas100J1aCTh KU3HUYEIIOBEKA. X UMUS PackpbIBaTHpOILXUMHUUBIIPUPOICHIKHI
€CTECTBO3HAHUAU BCUCTEMEHAYK. 3HUYEIJIOBEKA,EECBA3BCAPYTUMU
TenanseniecrBa. PU3NYECKUECBONCTBA
IPAKTUYECKOU BEILECTB. ArperatHoe HayKaMH.
NEATEIbHOCTH coctostHueneiecTB. [lonsitueomerogaxn | PaznuyareyncTeieBelieCTBAUCMECH;
YyeJoBeKa O3HAHUSABXUMHU. UUCTHIEBEIIECTBAUCME | ONHOPOJIHBIE U HEOJHOPOIHbIE

CH.

CrnocoObIpa3aeneHuscMeceH.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
3HAKOMCTBOCXMMHUYECKOUIIOCY/I0MH,
CIIpaBUIIaMHPAOOTHIBIA00pATOPUUHT
prueMaMHOOpaIeHUICIa00PaTOPHBIMO
OOpyI0BaHHUEM.
DuU3NYECKUECBONCTBA0OPA3IIOB
HEOPraHUYECKHUXBEIIECTB—METAIIJIOB

cMmecu.PaznmnyaTbpu3HUeCKHCHX UMY
€CKHUeE

SIBJICHUS.
CremoBaThalIrOPUTMAMHUCIIONB30BaAHUSD
KCTICPHUMEHTAIbHBIXMETOI0B—
HaOII0ICHUSIMAKCIICPUMEHTA.
HaoOmronats 1 onuceIBaTh

OOBEKTBINPH MPOBEICHUH
JIEMOHCTpaLUN
11a00paTOPHBIXOIBITOBIION3YUEHHIO
(U3UYECKUXCBOMCTBBEILIECTB,CIIOCOO0B




MHEMETaJIOB.

CnocoObl pazaeneHust
cMmecei((puabTpoBaHue,
BBIMTAPUBAHUE, TUCTUILIS U, XPO
maTtorpadus).

paszeseHus

cmeceiBeecTB. [I[poBoiuTbXUMUYECK
UHAKCIIEPUMEHTIIPH pa3/iesieHun
cMmeceit (Ha
IIPUMEPEOUYUCTKUIIOBAPEHH O

COJIM )BXOJIC




JlabopamopHvieonvimoi: VI3yuenue

U OTHCAHUE
(U3HUECKUXCBOWCTBOOPA3LOBHEOD
raHUYECKUXBEIIECTB.
N3yyennecnocoboBpasaeneHusicMmecei(
CIIOMOIIIbIO MarHUTA).
IIpaxmuueckuepabomeoi.:
Nel.TIpaBunapaOoThiBIa00PATOPUUHUIIP
uéMbI 00OpallieHus ¢
1a060paTOPHBIMOOOPYIOBAHUEM.
No2.Paznenenunecmeceii(HanpuMepeoy
VCTKH MIOBAPEHHOMCOJIN)

npakTu4ecKoipadoThINe2.

CrnenoBath npaBuiIam

M0JIb30BAHUS XMMUYECKOU MTOCYA0HN U
71a00paTOPHEIMOOOPYIOBAHUEM, A TAKXKE
MpaBUIIAMOOPAIICHUSICXUMUYECKUMUBEII]
€CTBAaMHBCOOTBETCTBUUCHHCTPYKITUEH
MIPUBBITIOTHEHUUTIPAKTUIECKOUP
abotbiNe 1.
BricTpanBaThpa3BEPHYTHICTTUCHMEHHBIE
HUYCTHBICOTBETHICOTIOPOI

Ha nHQpOpMaINIO U3 yueOHHUKA
HCIIPABOYHBIX MaTEPHAJIOB,
IPaMOTHOHUCIIOIb30BaThU3yYEHHBIUIIOH
ATUAHBIN

anmnapaTKkypcaxuMHH

1.2.

BemecTna
UXAMHYECK
HepeaKInu

15

ATOMBI U MOJIEKYJIBI.
XumudeckuesneMeHTbl. CUMBOJIBI
XUMUYECKUX3IIEMEeHTOB. [IpocThie

U CJIOKHBIEBEIIECTBA. ATOMHO-
MOJIEKYJISIPHOCYUEHHE.
Xumuueckasidopmyrna.BareHTHOCThA
TOMOBXUMHUYECKUXAIIEMEHTOB.
3aKkoHIIOCTOsTHCTBacocTaBaBeliecTB.O
THOCUTEJIbHAsiaTOMHAs Macca.
OTHOCUTENbHAS MOJIEKYJIIpHAs
Macca.MaccoBas10aIXUMUYECKOT03J1e
MEHTaBCOEIMHEHUHU.

OnpenensTe NpU3HAKU
XUMHYECKUXPEAKITNH, YCIOBHS UX
npoTekanus. OObICHATH CYyITHOCTh
bU3nIECKuX
UXUMUYECKUXSIBIEHUMCTOUKU3PEHUSA
TOMHO-MOJICKYJISIPHOTOYYEHHSI.
KnaccudunmpoBaTsxumudeckue
peakiuu (Mo Yuciy u
COCTaBYpEarupyoIiunx u
00pa3yIOIMMXCABEIIECTB).
CocraBnars GopmyJibl
OMHAPHBIXBEILIECTBIIOBAJICHTHOCTUHOIIP
eAeNSIThBAICHTHOCThIIOPOpMYyTIaM




BCIIICCTB.




KonuuectBopemecTa. Moss. MossipHasim
acca. B3auMocBs3b KOJIMYECTBA, MACChIH
Yyucia CTPYKTYPHBIX €IUHUIL
BeniecTBa.Pacuétel no popmynam
XUMHYECKHXCOCTUHEHHIA.

duznyeckue u XUMHYECKHE
SIBJICHUSL. XUMUYECKasi peakuus u eé
MPU3HAKU.3aKOHCOXPAHEHUSIMACChHIBE
IIECTB.

XUMHUYECKUCYPAaBHECHHUSI.
Knaccuduxanus XuMuaeckux
peakiuii(coe TMHEHUS, Pa3JI0KEHUS,3aMe
IIEHUS,00MEHA).
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

PuU3NUECKUE CBOMCTBA
00pa3IOBHEOPTraHNYECKUXBEIIIECTB—
METaJIJIOBUHEMETAILTIOB.

O6pa3mpl  BEIIECTB  KOJIUYECTBOM |
MOJIb. DU3HMUECKUEBICHU (TIJIAaBICHUEBO
CKa,TasHHUEIb/a,pacTUpaHruecaxapa

B CTYIIKE, KUTICHUE U
KOHJICHCAIIUSBO/IbI ).
XUMHUYECKHESIBICHUS(TOPEHUECBEYH, T
pOKaJMBaHUE METHOU
MIPOBOJIOKH,B3aUMOICHCTBUECOIBIMIIN
Mena

CCOJISTHOMKHUCIIOTOM).

PaccraBnsTeko3(ppumeHThI
BYpPaBHEHUSIXXUMHUYECKUXpeakmii. H
a0JII01aTh ¥ OMUCKHIBATH OOBEKTHITIPU
IIPOBEICHUU JEMOHCTPALUN
11a00paTOPHBIXOMBITOB.

[IpoBOAUTH BEIYMCIICHUS T10
bopMyTaMXUMUYECKUXCOSTUHEHUUNYD
ABHECHUAMXUMHUYECKUXPEAKIIUH.
[IpuMeHATHECTECTBEHHO-
Hay4YHBIEMETO 1Bl TTIO3HAHUS (B TOM

YK CIIEHAOII0ICHUE, MO IETTUPOBAHU

€,

AKCIEPUMEHTUOCHOBHBICOIIEPALITUUM
BICIIUTEIILHOU
NesTeNbHOCTU(CpaBHEHUE, Kilaccudu
Kalus)
BricTpanBaThpa3BEPHYTHIEINCHMEHHBIE
WYCTHBIEOTBETHICOIOPOM

Ha nHGOpPMAIINIO U3 yIeOHUKA
VCIIPABOYHBIX MAaTEPUAJIOB,
IPaMOTHOMCIIONb30BATEU3YUEHHBIMIIOH
ATUMUHBIAANIIAPAT KypCAXUMUH




Habnronennenpu3HakoBIPOTEKaHUS




XUMHUYECKUXpEaKUil(pa3ioxKeHuec
axapa,B3anuMO/JIeCTBUECEPHOMN
KHUCJIOTBICXJIOPUAOMOApHS, TOJTyYEHUEH
paslioKeHre TUAPOKCUIa MeIU
(IlmpunarpeBaHuu, B3aMMOJIEHCTBHE
xKesesac
pactBopomcosmmeau(11).OnpITsl,
WUTIOCTPUPYIOIINE
3aKOHCOXPAHEHUSMACCHI.
JlabopamopHvieonvimol:
CoznanuemoeneMmonexy(
I1apOCTEPHKHEBBIX).

Onucanue puU3NUecKux
CBOICTBOOPA3IIOBHEOPTAHUUECKIXBE
HIECTB—METATIOBUHEMETAILIIOB.
Hab6monenne dhusudeckux
(TuTaBJIEHUEBOCKA, TasTHUE JIbJIA) U
XUMUYECKUX(TOPEHUECBEYUH, IPOKATINBA
HUEMEIHOUIPOBOJIOKH ) SIBIICHHIA.
Habmronennenonrucanuenpru3HaKkoBIl
POTEKaHUSI XUMUYECKHUX
pEaKIMKUPA3HBIXTUITOB.

Buviuucnenua:

OTHOCHUTEIIBHON MOJIEKYJIAPHOUN
MAaCCBIBEIIECTB, MOJISIPHOM
MacChl,MacChIBEIIECTB,MaCCHIUKOINYECTB
aBeIlleCTBa;MaCCOBOMIOTUXUMUYECKOT0)
JIEMEHTa




nohopMyJIeCOEeTUHEHHUS;




10 YPABHEHUSIM XUMHUYECKUX
PEeaKIMi:KOJINYECTBA,MACChIBEIIECTBA
IIOU3BECTHOMYKOJIMYECTBY,MacCe
pEeareHTOBUIIN MPOAYKTOBPEAKIINT

Pasznen2.BaxkneiimmenpeacTaBuTeJJMHEOPraHNYeCKMXBEIIECTB

Uroronopazneny 20
2.1 | Boznyx.Kucnopo. 6
[Tousatneoo
OKCHIaX

Bo3nyx—
cMecbrazon.CocraBBoznyxa.Kucnopon

— DJIEMEHT U MIPOCTOCBEIIECTBO.
Haxoxnenuekuciopoaa

B Ipupojie, puznueckue u
XUMHYECKUECBONCTBA (peaKIuu
ropenusi). Oxcunsl. I Ipumenenue
KHUCTIOpO/Ia.
CrniocoObInony4eHUsIKUCTIOpoAaBiIadbopa
TOpUUUTIPOMBINIIEHHOCTU. KpyroBopoT
Kkucnopoaasnpupoae. O30H—aIoTponHas
MoAUpUKAITAS

kuciiopoa. TermmoBond G heKTXHMUIECKO
Hpeakiuu, TepMOXUMUYECKUECYPABHEH U,
9K30-

UAHAOTEpMUUECKUEepeakuu. TormimBo:y
roJjib U METaH. 3arpsi3HEHue
BO3/1yXa,yCHJICHUE TaPHUKOBOTO

s dexra,pa3pyeHne030HOBOTOCIIOS.
Xumuueckuiiaykcnepumenm:
Jlemoncmpayuu:

Hcnons30BaTh XUMUYECKYIO
CUMBOJIUKY/IJISI COCTaBIICHUS (hOPMYII
BEIIECTB,MOJICKYJIIPHBIXYPAaBHCHUIH XM
WYECKUXPEAKIUN CydaCTUEMKHUCIIOPO/IA.
XapakTepu30BaTh(OMUCHIBATH)COCTABB
o31yxa, pu3nyeckue u
XMMHYECKHUECBONCTBA KUCIOPOa,
CIIOCOOBI

€T OMOJIy4eHHS, IPUMEHEHUEN3HAYEHU
EBIPUPOCH KU3HUYEIIOBEKA.
CpaBHUBATbPEAKIITUTOPECHUSUM
€/1JICHHOTOOKHUCIICHUSI.
OOBSICHATHCYIIHOCTHIKOIOTHIECKUX
npoOJeM, CBSI3aHHBIX c
3arpsi3HEHUEMBO3yXA.

CrnenoBath npaBuiiam
6e30macHOWPabOTHI B Ta00OpaTOpHH
MPUHCTIONB30BAHUMXUMHUYECKOUTIOCY T
BIMOOOPY/IOBAHMUS, A TAKKE
MIPABIIIAMOOPAIICHASICTOPIOYMMHUBEIIE
CTBaMH.




KauecTBeHHOCOTIpEACTIEHUECOAEPIKAHUS
KHCJIOPOJaBBO3IyXe
[Tomyuenue,cobupanne,pacrno3HaBaHne

IInaHMpPOBATHUOCYILECTBIIATHHA
[IPAKTUKEXUMHUUECKUEIKCIIEPUMEHTHI,




Y U3YUYCHHUE CBOMCTB

kucnopojaa. Habmronenne3anmMo1eiicTs
USIBEIIECTBCKUCIOPOAOMUYCIIOBUS
BO3HUKHOBEHUSUIIPEKPALIEHUATOPEHUS(
noXkapa).

JlabopamopHuvitionvim:
O3HakoMIIeHHEeCOOPA3aAMUOKCHIOBHO
NMCaHUEUXCBOMCTB.
IIpaxmuueckaapaboma:.

Ne3 . Tlonyuenuencobupanue
KHCJIOPO/1a,U3yYEHUEETOCBOMCTB.
Buviuucnenusa:

MOJIEKYJIIPHOM MacChl KUCIIOPOAa
M030HAHAOCHOBAaHUHATOMHONMACCHI
XUMHUYECKOTOJIEMEHTA;
KOJINYECTBA,MACCHIBEILIECTBA
IIOYPAaBHEHUSAMXUMHUUYECKUXPEAKLIN I

IPOBOIUTHHAOIIOICHUS, AETATHBBIBOIBIII
ope3ybTaTaMIKCTIEpUMEHTa
MIPUTIPOBEICHUNITA00PATOPHBIXOTIBITOBH
MPAKTUYECKONPaOOTHI.
BBIUHCASTHKOINYECTBOBEIIECTRA,
o0béMrazanodopmysiam.
Y4acTBOBaTHBCOBMECTHOHPAOOTEB
rpymre.
BeicTpanBaThpa3BEPHYTHICTINCEMEHHBIC
UYCTHBICOTBETHICOTIOPOIA

Ha uHpOpMaIHIO U3 yueOHUKa
UCTIPaBOYHBIX MaTEPHAJIOB,
IPaMOTHOMCIIONB30BATbU3yYEHHBINTIOH
ATUAHBINAIIIAPAT KYPCAXUMUU

2.2

Bopopon.
IHogaTHeokuciIoTax
HUCOJIAX

Bonopon—
AJIEMEHTUIPOCTOEBEECTBO. Haxo
JKJICHUEBOA0POIa

BIIPUPOJIC, PU3HICCKUCHXUMHICCKHECB
OMCTBA,
puMeHeHHe,criocoorpImonyueHus. Kuc
JIOTBIN COJIH.

MonspHbriio0bEMrazoB. Pacuéreimn
OXMMHUYECKUMYPABHCHUSIM.
XumuuecKkuiiakcnepumenm:
Jlemoncmpayuu:

PackpbIBaTh CMBICIT U3y4aE€MBIX
MOHSATUWH NPUMEHSTH 3TU MOHATUS TTPU
OMMCAHUKCBOMCTBBEILIECTBU
UXITPEBPALLCHUN.

Xapaktepu3oBaTh
(omUCHIBATh)(DU3UIECKUEUXUMUIECK
HMECBONCTBABOIOPOAA, CIIOCOOKI €ro
MOJIyYEHUS, IPUMEHEHHUE.
CoOupaTepuOOpAIANOTYYCHUSB
0J10poJa.




[lonyuyenue,coObupanuen

HCHOJ’IBBOB&TBXI/IMI/IHGCKYIOCI/IMBOJ'H/IKy




pacro3HaBaHUEBOAOPO/IA.
B3aumonencTBreBO10POIACOKCUAOMM
eau(1l).

JlabopamopHuvitionvim:
B3aumMoaeincTBUEKMCIIOTCMETAJLIIaMH.
llpakxmuueckaapaboma:

Ned TTonyyeHuencoOupanneBo10poia, u3
YYEHHUEETOCBOMCTB.

Buiyucnenus:
00BbEMa,KOJIMYeCTBaBEIleCTBara3an

0 €ro U3BECTHOMY
KOJIMYECTBYBEIIECTBAUINOOBEMY;
00BEMOB Ta30B 110 YPABHEHUIO
PEeaKIMUHA0CHOBE3aKOHA00bEMHBIXOTHO
IICHUMTa30B

JUJIsl COCTaBIEHUS (POpMYJT
BEILIECTB,MOJICKYJIIPHBIXYPaBHEHUMXUM
MUYECKUXPEAKLIUN CY4YaCTUEMBOIOPO/IA.
BorauciasTeMOJIIpHYyOMacCyBEIIECTB; K
OJIMYECTBO BEIIECTBa, 00BEM
ra3a,MacCyBEIIECTBA;

IIpoBoaUTH pacy€Thl 1O
YPaBHEHUSIMXUMUUYECKUX PEAKITHIA:
KOJIMYECTBa,00bEMa, MacChl BEILIECTBA 110
M3BECTHOMYKOJIMYECTBY, 00BEMY, Macce
peareHTOBUITUIIPOTYKTOBPEAKIIUH.
CrnenoBath npaBuiIamMm
0e30macHOpPaboTHI B TaOOpaTopun
MIPUUCIIONB30BAaHUMXUMHUUECKONTIOCY 1T
BIMOOOPYIOBAHMUS, & TAKKE
MPaBUIIAMOOPAIIEHUSICTOPIOYMMHUBEIIE
CTBAaMHBOBITY.

[ImanupoBaThu
OCYUIECTBIIAThHAIPAKTUKEXUMHUECKHE
AKCHEPUMEHTHI,
IPOBOANTHHAOIIIOICHHSI, 1€TTATHBBIBOIBITI
Ope3yJIbTATAMAIKCIIEPUMEHTA.

Y4acTBOBaTHBCOBMECTHOIPaOOTE
BIPYIIIE




2.3

Bopa.PactBopsl.
Ilousatune
000CHOBaHUAX

PuznueckuecBorMcTBaBoAbl. Bogakakpa
CTBOpPHUTEINb. XUMUYECKUE
CBOMCTBABO/BI.

OcHoBanus.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUHUNIPUMEHSITHI TUIIOHSA TUSITPUOTIH
CaHUMCBOMCTBBEILIECTBU
UXIIPEBPALLCHUN.
XapakTepu3oBaTb(hU3NIECKUEH




PacTtBopbI1.PONBEpacTBOPOBBIPUPOIEUBIK
n3Hu4enoBeka. KpyrosoporBo bl

B [IPUPOJIE. 3arpsi3HEHUE
NPUPOAHBIXBOA. OXpaHAMOUHUCTKATIPUPO
IHBIXBOJ. HackllieHHbIE 1
HEHACBIIIEHHBIEPACTBOPBI.
PactBopruMOCTBHBEIIECTB
BBOJIe.MaccoBasi0JIsIBEIECTBABD
acTBOpE.
Xumuueckuiiakcnepumenm:
Llemoncmpayuu:
PacTBOopeHueBeIeCTBCPAZTUUHOUD
aCTBOPUMOCTBIO.
B3anmopeiictBueBopIcMeTaIIaMu(
HAaTPUEMUKAIBIUEM ).
NccnenoBanne pacTBOPOB KUCIOT
UIIEI0YEHCIIOMOIIbIOMHIUKATOPOB.
JlabopamopHuvie
onvimuvilccnenoBanue
0COOEHHOCTEUPACTBOPECHHUS
BEILIECTB C
Pa3IMYHONPACTBOPUMOCTBIO.
[IpuroToBICHUEPACTBOPOB
COIPEAETEHHOMMACCOBOMA0IIEUD
ACTBOPEHHOTOBEILIECTBA.
IIpaxmuueckaapaboma
NoS5.IIpuroroBieHnEPacTBOPOB
CONPEAEIEHHONMACCOBOM0JIEND

XUMHUYECKHUECBONCTBABO/IbI, EEPOIIbKAKPA
CTBOPUTEJIS B IPUPOJIHBIX
npoueccax.CoCcTaBIATbypaBHEHUS
XUMHUYECKUXPEAKIIUNCYUaCTUEMBO/IBI.
OOBICHATH CYLIHOCTh
HKOJIOTMYECKUXITPOOIIEM, CBI3aHHBIX C
3arpsi3HEHUEMIPUPOIHBIXBO/I,CIIOCOOBIO
YUCTKUBOABIOTIIPUMECEH, MEPHITTOOXPAHE
BOJI

OT3arpsi3HEHUS.
[1maHnpoBaTHUOCYIIECTBIIATD
HaIMPaKTUKEXUMHUUECKHE
HKCIIEPUMEHTHI, IPOBOIUTHHAOIOICHUS, T
€J1IaTh BBIBOABIIIOPE3YIbTaATAM
AKCIIEPUMEHTA TPU
MIPOBEIEHUNUTIA00PATOPHBIXOIIBITOBHUIIPA
KTHYECKONPaOOTHI.

CnenoBaTh NpaBuiaM
6e30macHOPabOTHI B J1a0OpaToOpuu
MPUUCIIONB30BAaHUUXUMHUUECKONTIOCY 1T
BIMOOOPYIOBAHUSL.
[IpoBOANTEBBIYUCIEHUACTPUMEHEHUEMIT
OHSITUSI«MAcCOBasi J0JI BEIIECTBA
BpPacTBOpE».

BricTpanBaThpa3BEPHY THIETHCHMEHHbBIE
WYCTHBICOTBETHICOIIOPOI
HauH(QOpMaIMION3y4eOHUKAN
CIIPaBOYHBIXMATEPUATIOB,[PAMOTHO




aCTBOPEHHOTOBEILIECTBA.




Buiuucnenus:
CUCIIOJIb30BAHUEMIIOHATUI «KMACCOBAs T
OJISIBEILIECTBABPACTBOPE

VCIIOJIb30BATbU3yYEHHBINIIOHATUHBINA
II1apaT KypcaxuMuu

2.4

OCHOBHBIEKJIACCHI
HEOPTraHUYECKUXC
O€IUHEHUU

11

Knaccuduxanus
HEOpPraHWYeCKUXCcoeaAMHEHU. OKCUIBI.
Knaccuduxanusokcuaon:coneodpaszyro
111ue(OCHOBHBIC, KUCTOTHBIC,aM()OTEPHBI
e)

uHecosneoOpasymoe. Homenkinarypa
OKCH10B. DU3NYECKUEUXUMUUECKUECBOIC
TBa OKCUIIOB. [lomyuenue
okcuaoB.OcHoBanus. KnaccuduxausocH
OBaHUM:IIETOYMUHEPACTBOPUMBIEOCHOBA
HUA.

HomenxkmarypaocHoBanuil. Duzndeckue
Y XMMUYECKHUECBONCTBAOCHOBAHHUI.
[losmmydyeHneocHOBaHUI.

Kucnotsl. Knaccudukanus

kucinor. HomeHnknarypakuciaor.@usny
€CKMEN XMMHYECKUE CBOWCTBA

KHCJIOT.
PanaktusnoctumetamiosH. H.bekero
Ba.lloryuyeHHEKUCIOT.

Conu. Homenkinarypa

conen. PU3NIeCKNEeNXUMHIECKUECBO
rctBacoieit. [loydyenuecosnen.
['eHeTHUECKASACBA3BMEKTYKIACCAMUH

Knaccuduunponats
M3y4aeMBbIEBEIIECTBANIOCOCTABYHUCB
OMCTBaM.
CocTtaBnaTb(hopMYyIBIOKCHIO0B,KUCTOT,0
CHOBAHMM,COJICH U HA3bIBATh UX
MTOMEXTYHAPOJTHOMHOMEHKIIATYPE.
[IporHo3upoBaTbCBOMCTBABEIIECTB
HAOCHOBE
OOIIUXXUMUYECKUXCBONCTBU3YYCHHBIX
KJIACCOB/TPYMIIBEIIECTB,
KKOTOPBIMOHUOTHOCSITCS.
CocTaBasATbMONEKYJISIPHBICYPABHEHUSIP
€aKIHH, WIUTFOCTPUP YIOIINXXUMUYECKHU
€ CBOMCTBA M CTIIOCOOBITIONYYCHUS
BEIIECTBU3YUYECHHBIX
KJIACCOB/TPYIII,aTaKKEIIOATBEPIK
JIAIOIINX
T€HETUYECKYIOB3aMMOCBI3bME K]
YHHUMHU.

[Tpon3BOANTHBBIYHUCIICHUS
MMOYPaBHCHUAMXUMHUYECKUXPEAKIIUM.
[[mannpoBaTHbUOCYIIECTBIIS T
HAIPaAKTUKEXUMUYECKHUE
AKCIIEPUMEHTHI,ITPOBOAUTHHAOIIOICHUS, 1T




€OpPraHNYEeCKUXCOETMHEHUH. €J1aTh BBIBOJBINIOPE3YIbTATAM
Xumuueckuiiakcnepumenm: AKCIIEPUMEHTAIPUIIPOBEICHUN
Hemoncmpayuu: 71a00paTOPHBIXONBITOBUITPAKTHYECKUX




OO6pa3ubIHEOPTaHUYECKUXBEIIECTBD
A3JINYHBIXKJIACCOB.

ONBITHL WLTIOCTPUPYIOIIUEXUMUYECKHUEC
BOMCTBA KJIaCCOB
HEOPraHNYECKUXBEIIECTB.
JlabopamopHuvie

onvimulOTpeIeIEHNE PaCTBOPOB

KHCJIOT
UIIET0YEHCIIOMOIBIOMHINKATOPOB.
N3ydenneB3auMoaeiCTBUSKUCIOT
CMETaJUIAMU,pEaKIIUMHEN TPAITU3ALIN Y.
B3aumopericrBuepacTBOpacepHOUK
ucnoreicokcugommenu (I1).
[TonyuyeHneHEpaCTBOPUMBIXOCHOBAHUH.
BriTecHEHNEOJHOTOMETATUIAAPYTUMU
3pacTBOPACOJIN.
Ilpaxmuueckaapaboma
Ne 6.
DKCIEPUMEHTAIBHBIX3aJaUIIOTEMEK
BaxxHeHIneKI1acCbIHEOpraHnueCcKn

Penrenue

XCOCJMHECHUI.

Buvivucnenus:

T10 ypaBHEHUAM XUMUYECKOU
PEaKIUM :KOJINYECTBA BCIIIECTBA,
00bEMma, MAaCCBITO W3BECTHOMY
KOJINYECTBY

BEIIIECTBA,00bEMY, MacCepeareHTOBUIIH
MIPOAYKTOBPEAKITUHN

paboT.
CrnenoBatblipaBriiaMbe30MacHON
paboThIBIA0OpATOPHUH
MPUKUCTIOIB30BAHUMXUMHUECKON
MOCYILINO0OPYAOBaAHUS.
BricTpanBaThpa3BEPHYTHICITUCHMEHHbBIE
NYCTHBICOTBETHICOIIOPO

Ha uHpOpMaIHIO U3 yueOHUKa
UCIIPABOYHBIX MATEpPUAJIOB,
IPaMOTHOMCIIONB30BATbU3yYEHHBINIOH
ATUMUHBIAANIIAPAT KypCAXUMUU




Hroronopaszneny:
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Paszpen3.llepunoanueckuniizakonullepuoguyeckasacucremaxumuueckuxdiemenTos/l.U.Menneneesa.Ctpoenue
aTOMOB.XMMHUYECKAACBA3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbICPEAKINH

3.1

[Tepunoanueckuit
3akoHullepuonu
YeCKasiCUCTEMAX
UMHYECKUXDIIEM
€HTOB
JI.M.Menneneena.
Ctpoenunearoma

7

[TepBblenonbITKUKIACCUPUKATTTUX
MMHUYECKHUX 3JIEMEHTOB. [loHsATHEO
rpynmnax CXOJIHbIX
371€MEHTOB(IEJIOYHBICUIIIETTIOYHO3
€MEJIbHBIC

METaJLIbl, TAJIOT€HbI, UTHEPTHHIE

ra3bl). DJIEMEHTHI, KOTOPbIE
obpazyroraMpoTepHbIC OKCHUJIBI U
rugpokcuasl.llepuonnyeckuiizakon.lle
PUOINYECKASICUCTEMAXUMHUYECKUXDIIEME
HTOB
J.N.MenneneeBa.KopoTkonepuoaHasaug
nuHHonepuoaHasidopmbillepuonnyuecko
1 CUCTEMBI XUMHUYECKUXAJIEMEHTOB J[. 1.
Menneneesa. [lepuoasin

rpynibl. DU3NYECKUNCMBICIT
NOPSIAKOBOTOHOMEPA, HOMEPOBIIEPUOAN
CPYIIBIIEMEHTA.
CtpoenuearoMoB.CocTaBaTOMHBIX
anep. NU30tonbl. DIEKTPOHBI.
CtpoeHnesneKTPOHHBIX000I04YE€KATOMO
BriepBbIx20xumMuyeckuxanemeHToBl lepu
OJIMYECKOMCUCTEMBI

JA.N.MenneneeBa. XapakrepucTuka
XUMHYECKOTORIEMEHTA
noeromnoJioxkeHuroBl lepuognueckoiic

PackpbIBaTECMBICITIEPUOANYECKOT O3
aKoHa.

OnuchIBaTHCTPOCHUE TAOIUIIBI
«llepuoguueckascucTeMaxuMHUUECKUXD
nemenToB/l.M1.Menneneeray.
MoaenvupoBarh CTpOEHUE
aTOMa,dHePreTUYECKUXYPOBHENUIIOTYPO
BHEUTIPUTIOMOIIIUPHUCYHKOB,AICKTPOHHBI
X

KOH(UTYypaIuii 1 3JeKTPOHHO-
rpadguyeckuxopmy.
[TosicHATHU3UIECKHUIUCMBICIT
MOPSIAKOBOrOHOMEPA, HOMEPOBIIEPHOIaN
IPYIIIBIAIEMEHTA.
XapaKkTeprU30BaATbXUMUYECKHEIIEMEHTHI
MEPBBIX TPEX NEPUOAOB, KaJIUH,
KAJIBLINUUXCOEAUHEH USTIONIOI0KEHU IO
Bllepuoanueckoncucreme
J.N.Menpeneena.
OOBICHATHOOIME3aKOHOMEPHOCTHB
V3MEHEHUHU CBOMCTB
XUMUYECKUXDJIEMEHTOB (M3MEHEHUE
pagnycoBaTOMOB,
AIEKTPOOTPULIATEIbHOCTH,BAJIEHTHO
CTH) U UXCOCTMHEHUM
BIIpE/IETIaXMaJIbIXIIEPHUOA0BUTIIABHBIXIIOT




ucreme/l.1.Menneneena. PYIII CYYETOMCTPOCHUANX
3aKOHOMEPHOCTUM3MEHEHUAPAINYyCca aTOMOB;




aTOMOB XMMHUYECKHUX
3JIEMEHTOB,METANINYECKUXUHEMETA
JUIMYECKUXCBOKWCTBIOTPYIIIAM H
NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa
ullepnoan4ecKoONCUCTEMBIXUMHYECKU
X2JIEMEHTOBISI PA3BUTHUS HAYKH U
npaktuku. .M. Menzaenees — yuy€Hbli
UTPAKIaHNH.
Xumuueckuiiakcnepumenm:
Llemoncmpayuu:
B3anmoaelicTBueruApoKCualnHKAC
pacTBOpaMy KUCJIOTH LIETOYEH.
MopaenupoBaHue CTPOCHUS
MOJIEKYJIIPH MOMOIIN PUCYHKOB,
MOJENEH,3IEKTPOHHBIXUCTPYKTYPHBIX
dbopmyn. Tabmuma «Ilepuonnueckas
CHUCTEMAaXUMHUYECKUXAJIEMEHTOB

.M. MenneneeBay.
JlabopamopHuvieonvimul
O3HakoMIIeHHEeCOOpa3aMUMETaNIOBUHE
METAJUIOB

VY4acTBOBaTHBCOBMECTHONPAOOTER
napewurpymnime.
BricTpanBaTepa3BEPHYTHIENIUCEMEHHBIE
UYCTHBICOTBETHICOIIOPOM
HauH(OPMaIUIOU3y4YeOHUKAUIPYTUXHC
TOYHUKOB, BTOM uucielHTepHera

3.2

XuMuueckas

cBA3b. OKUCIUTEIILH
o-
BOCCTAHOBUTECIIHHBIE
peaxiuu

XumnueckascBsazb. KoBanentHas
HOJISIPHASIMHETIONS PHAS )CBSI3b.
DIEKTPOOTPUIATETEHOCTEXUMUUECKUX
anemeHTOB. NoHHascBsA3b.CTeneHb
okucieHus. OKUCIUTEIbHO-
BOCCTaHOBUTENIbHbIEpeakunu. [ [poneccsl

PackpbpIBaTbCMBICIIN3Y4aEMBIXITOHSITHH.
OnpeaensiTbBUAXUMUYECKONCBI3UB
COECIMHEHUU.
MoaennpoBaTbCTPOEHUEMONEKYIITIPH
ITOMOIIHA PUCYHKOB,
MOJIEIIEN,3JIEKTPOHHBIXUCTPYKTYPHBIX




dbopmyi.




OKHUCJICHUS U
BOCCTaHOBIICHUS. OKUCIUTETNUB
OCCTaHOBUTEJH.
XUMHAYECKUUIKCIIEPUMEHT: U3YYEHUEO
Opa3IoB BEIIECTB METAIIIOB
WHEMETAIIJIOB,B3aUMO/ICHCTBUE
TUAPOKCUIAIMHKACPACTBOPAMUKHUCIIOTH
1eJI04€H, IPOBEICHUE

OTIBITOB, WJLTIOCTPUP YIOIIIUXTTPUMEPHI
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIXPEAKIIUMA

(ropeHue, peakiMuPa3I0KEeHUS,COSTUH
CHHUS).

Xumuueckuiiakcnepumenm:
Llemoncmpayuu:

ONBITHL WILTIOCTPUPYIOIIUETPUMEPHI
OKHCIIUTEIBHO-
BOCCTAHOBHUTEJIbHBIXPEAKIIN I
(ropeHue,peakiuu
Pa3JI0KEHUSA,COCTUHEHMS )

Hcnonp30BaThXMMUUECKYIOCUMBOJIMKY/T
JIs1 cCOCTaBleHUs (POpMyJ
BEILIECTB,JIEKTPOHHOr00aIaHCapeaKIu
H.
OnpeaensiThCTeNeHhbOKUCISHUSIATOMOBX
UMUYECKHUX DJIEMEHTOB 10 popMyiaM
HCOCTaBISATh(POPMYIBIOMHAPHBIXCOSTUH
CHUM 1O CTEICHU
OKHCJICHUSIATOMOBXUMHWYCSCKUXIIIEMEHTO
B.

OnpenensTh
OKHCIIUTEIBUBOCCTAHOBUTEIb
.PaccTaBisiath

KO2(PUIIUEHTHI B cXeMax
MPOCTHIXOKUCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIXPEAKIIUM

METOJIOM JJICKTPOHHOro0amaHca.
Ha0mro1aTbXuMHUUeCKUEOITBITHIIOI
JIaHy,aHAJIM3UPOBATHUIEIATHBBIBO

JIBL.

HUcnones3oBats UKT mnsg
CO3/IaHUSIMO/IEJICH, TOATOTOBKUIIPE3
CHTaIU,10KJIaIOBIIOTEME.
BricTpanBaThpa3BEPHYTHIETMCHMEHHBIC
HYCTHBICOTBETHICOIIOPOHANH(pOpMAITH
IOU3y4eOHNKaN JIPYyTUX
HMCTOYHHUKOB,BTOMUHKCIeIHTepHETA

Uroronopazneny

15

Pe3epBHOEBpEMS




OBIIEEYNCIIOYACOB
[TOITPOTPAMME
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