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MNOACHUTEJIBHAASAIINCKA

[IporpamMMa 1o XMMHUM Ha YpPOBHE OCHOBHOIO OOLIEro oOpa3oBaHUs COCTABJIEHA Ha
OCHOBETPeOOBAaHUHKPE3YIbTATAMOCBOCHUIOCHOBHOMOOpa30BaTEIbHONIPOTrpaMMBbIOCHOBHOT000
meroo0OpaszoBanus,npeacraBieHHIXBOI OCOOO0,aTakxeHaocHOBepenepaabHoiipadoyeinporpa
MMBIBOCIIUTAaHUSMCYUETOMKOHIIEIMUIIPENOJaBaHUydeOHOT OTIpeAMETa
«Xumus»BoOpa3oBaTeIbHBIXOpranu3aiusx Poccuiickondeneparnmm.

ITporpamMmanoXuMuKuIaETIPEACTaBICHUEOLEIIAX,001eicTpaTernno0yueH s, BOCIUTaHUS U
Pa3BUTHUAO0YUAIONTUXCACPEACTBAMUYIEOHOTOIIPEIMETA, yCTAHABIMBAETOOSI3aTEILHOE
OpeIMETHOEe  COJAEp)KaHHe,  IpelycMaTpuUBaeT  paclpeiesieHue ero 1o  Kiaccam
UCTPYKTYpUpOBAaHHE TIO0 pasfenaM M TeMaM MpOrpaMMbl 10 XUMHH, ONpeAessieT
KOJINYECTBEHHBICMKAaUeCTBEHHBIEXaPAKTEPUCTUKUCOAEPKAHNSA, PEKOMEH IyEMYIOTIOCIIEJ0BATENIbH
OCTBU3YUEHMs] XMMUH C YYETOM MEKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBA3€H, JIOIMKH
yueOHoromporecca, BO3PACTHBIX OCOOCHHOCTEH OOydalomuxcs, OINpeaesieT BO3MOKHOCTH
npeaMeTa Jspeann3aluy TpeOoBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOM
porpaMMbl HaypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKe TpeOOBaHUN K pe3ysbTaTam
o0yueHus XMMHUHAYypOBHeEIeNeHN3yUeHUANPEIMETaHOCHOBHBIXBUI0BYYE0OHO-
MI03HABATENBHONIEATENFHOCTHOOYYAIOIIETOCATIO0CBOCHUIOYU€OHOT OCOICPKAHNS.

3HaHUE XUMHHU CIY)KUT OCHOBOU a1 (POpMHUPOBAHHMS MHUPOBO33PEHHUS OOYdYaIOIIETOCs,
€romnpeACTaBICHUI O MaTepUalbHOM EJUHCTBE MHpa, BAXHYIO pOJb WUIparoT (opMHpyeMbIe
XUMUEHIIPECTABICHNS O B3aUMOINPEBPALLCHUAX SHEPIHH U 00 SBOJIIOLIUY BELIECTB B IPUPOJE, O
NYyTAXPEIIEHUATI00aTbHBIXTIPOOIEMYCTOMYNBOTOPa3BUTHUEIOBEYECTBA—
CBIPbEBOM,3HEPreTUYECKON, TUILIEBOUNIKOIOTHUECKOM0€30TacHOCTH, TPOOIEM3IPABOOX PAHEHHS.

N3yyeHnexumuu:

CIOCOOCTBYETpEAIN3alMUBO3MOXKHOCTEH IICaMOPa3BUTHAN()OPMUPOBAHUSKYIBTYPbUINY
HOCTH,e¢ 00ImeHn(pyHKIIMOHATbHOUTPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBaHME MBIIUICHUS W  TBOPYECKHX  CIIOCOOHOCTEH
00y4aroINXCsl,HABBIKOBUX CAMOCTOSTEIbHON y4eOHOM 1€ TEIbHOCTH,IKCIIEPUMEHTAIbHBIX UUCCIIE
JIOBATEJIbCKUX YMEHH, HE00X 0IMMBIXKAKBIIOBCETHEBHOMKM3HU, TAKUBIIPO(ECCHOHATBHONAEATE
JHHOCTH;

3HAaKOMHTCOCTIEHM(UKOMHAYUHOT OMBILIIEHU,3aK/1a/[bIBACTOCHOBBILIEIOCTHOIOB3IJIsSI1a Ha
€/IMHCTBO HIPUPOBI u 4eJIOBEKa, ABIISIETCA OTBETCTBEHHBIM 3TANoOM B
(OopMHPOBAHNNECTECTBEHHO-HAYYHOUTPAaMOTHOCTHOO yHaIOIINX CS;

CIOCOOCTBYET(POPMHUPOBAHNIOLIEHHOCTHOT OOTHOLIICHUAKECTECTBEHHO--
Hay4YHBIM3HaHUAM,KIIPUPO/I€,KU€TI0BEKY,BHOCUTCBONBKIIAIBIKOJIOTHYECKOE00pa30BaHUE00yUato
IIAXCSL.

JlanHple  HampaBleHMs B  OOyYEeHMH XUMHHM  OOECNEYMBAIOTCS  cHenu(uKoi
COJIePKAHUAYUEOHOT ONIPEAMETA, KOTOPBIHABIIAETCANIEAArOr MU ECKUAIaI THPOBAHHBIMOTPA)KEHUE
M0a30BOHHAaYKUX UMHUHHAOTIPECIICHHOMATAIIEC €¢pa3BUTHSI.

Kypc XxuMuum Ha ypOoBHE OCHOBHOIO OOIIEro OOpa3oBaHHs OPHUEHTHPOBAH Ha
OCBOCHHEOOYUAIOIIMMHUCS CUCTEMBI MIEPBOHAYATILHBIX MOHIATUN XUMHUH, OCHOB HEOPTaHUYECKOM
XMMHU MHEKOTOPBIXOTAEIbHBIX 3HAYUMBIX MOHATHHOPraHUYeCKONXUMHUU.

CrpykTypa comepkaHUsi HpPOrpaMMbl 10 XUMHM C(QOPMHUpPOBAaHA Ha  OCHOBE
cUCTeMHoronoaxofa kK e¢ miydeHuto. CopepikaHHE CKIAJbIBACTCS M3 CHUCTEMbI MOHATHH O
XUMHAYECKOMAIIEMEHTENBEIIECTBEUCUCTEMBITOHATHHOX MUY ecKoHpeakinu. O0e3THCUCTEMBI



CTPYKTYPHOOPTaHM30BAHBITTONPUHIIUITYTIOCIEA0BATEIIBHOTO
Pa3BUTHUA3HAHUNHAOCHOBETECOPETUYECKUXITPEACTABICHUIPA3HOTOYPOBHSL:

— aTOMHO-MOJIEKYJIIPHOT O yY€HUSIKAKOCHOBBIBCETOECTECTBO3HAHMS;

— Ilepuoanueckoro3zakona/l.M1.MengeneeBakakOCHOBHOI03aKOHAXUMHUH;

— YYEHHAOCTPOCHUMATOMANXUMUYECKONCBSA3H;

— MpeACTaBICHUI003IEKTPOIUTUYECKOU TNCCOLINALIMUBEIIECTBBPACTBOPAX.

TeopeTnyeckue3HaHUAPACCMATPUBAIOTCIHAOCHOBEAMITUPUUECKUITOTYYEHHBIXHOCMBICIICH
HBIX()aKTOB,pa3BUBAIOTCAINIOCIIEI0BATEIEHOOTOTHOTOYPOBHIKIPYTOMY, BBITOIHASI(PYHKIIMUOOBSI
CHEHUSAMIPOrHO3UPOBAHUSICBONCTB,CTPOCHUSIMBO3MOKHOCTEUIPAKTUIECKOTOITPUMEHEHUSIUIIONY
YEHUSU3y4aEMbIXBEIIECTB.

OcBOEHHENPOrPaMMBITIOXUMHHCIIOCOOCTBYET(HOPMUPOBAHHIOTIPEICTABICHUSIOXUMHYECKO
HCOCTaBIISIONICTHAYYHOMKAP TUHBIMUPABIOTHKEEECUCTEMHOUITPUPOIBI, IIEHHOCTHOTO
OTHOLIEHHWA K HAay4HOMY 3HAHMIO W MeEToJaM [IO3HaHMs B  Hayke. l3ydeHue
XUMHUHIPOUCXOIUTCIIPUBIICUCHIEM3HAHU3paHee U3y YCHHBIX y4eOHBIXTPEIMETOB:
«Oxpyxaonmimupy, «buosorus.S—7knacceinu «Duzuka.7xmaccy.

[Ipy M3y4eHUM XMMUHU TPOMCXOIUT (POPMHUPOBAHUE 3HAHMNA OCHOB XMMHUYECKOH HayKH
KaKoOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW MAEsITeNTbHOCTH 4YeNOBeKa M Kak
OJIHOTOM3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajada Y4eOHOTO TpeaMeTa COCTOUT B
(OpPMHPOBAHUUCUCTEMBl XUMUYECKUX 3HAHUH — BaXHEUIIMX (PAKTOB, MOHATHUH, 3aKOHOB U
TEOPETUYECKUXIIOTI0KEHNUHN,JOCTYITHBIX0000IIIEHUHMUPOBO33PEHYECKOT0XapaKTepa, I3bIKaHAYKH
,BIPUOOILIEHUH K HAyYHBIM METO/IaM MMO3HAHUS NIPU U3YYEHUH BEIIECTB U XUMUYECKUX PEaKLnH,
B(hopMHpOBaHMMUPA3BUTHUIIO3HABATEIbHBIXyMEHUHUUXTIPUMEHEHUNBYYEOHO-I03HABATEIbHOM
U y4eOHO-HCCIIeI0BATENIBCKOM JESTEIIbHOCTH, OCBOCHHUH MpaBuiI
0e30MmacHOr000paIleHUsICBEIIECTBAMI BIIOBCETHEBHOKU3HH.

[Ipy w3ydeHMH XUMUU Ha YPOBHE OCHOBHOrO o0OmIero oOpa3oBaHHUS BaXHOE
3HAUCHUETTPUOOPEIUTAKUEIICITH, KaK:

— (opMupoBaHue WHTEJUIEKTYaJIbHO pa3BUTOU JUYHOCTH, rOTOBOM K
€aM000pa30BaHuUI0,COTPYAHUYECTBY,CAMOCTOSITEIbHOMYITPUHATHIOpEILIEHU N, clIocOOHOaanTup
OBaThCIKOBICTPOMEHSIOIIUMCSYCIIOBHUSIM JKU3HU;

— HaNpaBJICHHOCTHOOYyUYCHUSHACUCTEMATHIECKOCTIPHOOIIICHUE00yIAIOTUX CIKCAMOCTOSIT
€IbHONTIO3HABATEILHONICATETbHOCTH, HAyYHBIMMETOIaMITO3HAHU S, (DOPMUPYIOIIIUMMOTHBAITHIO
UPa3BUTUE CTIOCOOHOCTEUKXUMHH;

— o0ecneueHneyCI0BHiA,CIIOCOOCTBYIOIMUX TPUOOPETEHHIO00 yUaIOITUMUCIOTBITAPa3HO00
pa3zHoi JeSATEeIbHOCTH, MO3HAHUS u CaMOTMO3HaHU, KIJIFOUEBBIX
HaBBIKOB(KJIFOYEBBIXKOMIETEHIIUH ), MMEIOLINX YHUBEPCATbHOE3HAUCHUE IS Pa3 TN YHBIX BUTOBIES
TEJIbHOCTH;

— opmupoBanue oOmiel (GyHKIHOHAIBHONH M €CTeCTBEHHO-HAyYHOW TpaMOTHOCTH, B
TOMYHKCIIC YMEHHUN OOBSCHATH U OLIEHUBATH SIBICHUS OKPYKAIOIIETO MHPA, UCIIONb3Yys 3HAHUS
W OTIBIT,T0OTYyYCHHBICTPUHU3YYCHUMXUMUU, TPUMEHATEUXTIPUPEIICHUUTTPOOIEMBIIOBCEAHEBHOMKHU
3HUUTPYAOBOUIEATEIBHOCTH;

— opmupoBanue 'y O0OyYarOMMXCS TYMaHUCTUYECKHX OTHOIICHHWH, MMOHUMAaHUS
[EHHOCTUXMUMHUYECKUX 3HAHUHN JIISBBIPA0OTKH SKOJOTHYECKH IeJIeCO00pa3HOTO TOBEICHUSB
OBITY WTPYAOBOM JEATENBHOCTH B LEISIX COXPAHEHUS CBOETO 3JI0POBbS U OKPY)KAIOLICH
IIPUPOJHOUCPEIBI;



—pa3BuUTHE MOTHBAIMM K OOYYEHHIO, CHOCOOHOCTEHl K  CAMOKOHTPOIIO U
CaMOBOCTIUTAaHHIOHAOCHOBEYCBOCHHUI00IIEUEIIOBEUECKUXIIEHHOCTEH,FOTOBHOCTUKOCO3HAHHOMYB
BIOOPYTIPOPUITSIMHATPABICHHOCTHIATEHENIIIET0 00YICHHUS.

OOmiee dYMCIIO YacoB, OTBEACHHBIX [UIS W3YyYCHHsS XHMUU Ha YPOBHE OCHOBHOTO
obmierooOpa3oBanmsi, coctaBnsieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Henmeno), B 9
KJacce — 68uacoB(2 YJacaBHE/IEIIO).



COJEP) KAHUEOBYYEHUA

8 KVIACC

IlepBoHayabHbIEXUMUYECKHETIOHATHUS

[Ipenmerxumun.PosibXuMUMBKU3HUYETTOBEKA. XUMUABCUCTeMeHayK. T enanBeniectsa. @u3
MYECKHECBOWCTBABEUIECTB. ArperaTHoecocTossHueBemecTB. [ lonsiTneomeTo1axno3Hanms
Bxumun.Uncteie BemecTBa ncmecu.CriocoObIpa3ieieHus] CMECEH.

ATOMBINMOJIEKYIIBI. XUMUYECKHEdTeMEHThI. CHMBOIBIXUMHUYECKUXIEMEHTOB.
[TpocThienciaoxkHbIeBeIeCTBA. ATOMHO-MOJIEKYIIPHOEYUEHHE.

XumnyeckasihopMmyiia. BaneHTHOCTaTOMOBXUMUYECKUXAIEMEHTOB. 3aKOHITOCTOSHCTBA
cocTaBa BELIECTB. OtHocurenbHas aTOMHas Mmacca. OtHocurenbHas
MoJIeKyJIIpHasiMacca. MaccoBasAoIAX UMUYECKOT03JIEMEHTA BCOSUHEHHUU.

KomnuecrBoBemectBa.Mons. MonsipHasmacca. B3auMoCBSI3bKOIMYECTBA, MACCHIMYUCIIACTD
YKTYpHBIXEANHHIIBEIIecTBa. PacueThinmopopmMyaaMXuMUYECKUX COSTMHEHHA.

Ou3nuecKUenXUMHUYECKUEABIICHU. XUMUYECKAIPEAKIUIUECITPU3HAKU. 3AKOHCOXPAaHEHUS
Macchbl BELIECTB. XuMuueckue YpaBHEHHUS. Knaccudukanus XUMHUYECKUX
peaxIuii(CoeJMHEHNUS,pa3IoKeHNs,3aMeIIeHUs], 0OMEeHa).

Xumuueckuiiakcnepumenm:

3HAKOMCTBO C XHMMMYECKOM TMOCYy[OoW, mpaBuigamMu paboTel B Jaboparopuu U
npueéMamMHoOpaIeHusICIab0paTOPHBIMOOOPYI0BAHNEM, U3y UEHU EHOTTUCAaHNE(DU3NIECKIXCBOUCT
BOOpA3I[0OB HEOPTraHWYECKHX BEIIEeCTB, HaOmoneHne (u3nueckux (TJIaBICHUE BOCKA, TasHUE
Jb/a,pacTUpAaHUE caxapa B CTYNKE, KUIIEHHE M KOHJEHCAIMs BOJbI) U XUMHUYECKUX (FOpeHHE
CBEUH,IPOKAIIMBAHUEMETHOUTIPOBOJIOKH, B3aUMO ICHCTBUEMEIACKUCIOTON )sIBICHU I, Ha0II0 ICHHE
MO CAHUETIPU3HAKOBIIPOTEKAHUIX UMUYECKIX PEAKITU i (pa3ioskeHnecaxapa,B3auMo/IeicTBHE
CepHOM  KHCJIOTHI C  XJOpuaoM  Oapusi, pasnoxkeHue rugpokcuga wmeau (1)
IpUHArpeBaHuU,B3auMo/IeiicTBrekene3acpactsopoMconumeu(1l), u3ydennecnocodoBpasaeneH
USICMECEeH: CIOMOIIIbIOMAarHUTA, QUIIHTPOBAHKE, BRITAPUBAHHE, TUCTHIUISIIHSL, X pOMATOTpadHsi, PO
BEJICHHECOYNCTKUTIOBAPEHHOMCOIH, HA0II0 ICHUENOTTCAHNEPE3yTbTAaTOBIPOBEICHUSONBITA, UILITIO
CTPUPYIOLIET03aKOHCOXPAaHEHUSIMACCHI,CO3/IaHNEMOIeNIEMOTIEKYII(IIapOCTEPKHEBBIX ).

BaxHeiinmuenpeacraBuTe/JIMHEOPraHUYeCKUXBEIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kwuciopon— »3jeMEHT U MpoOCTOe
BenlecTBo.HaxoxneHue kuciaoposa B npupoje, Grusnueckue 1 XuMUYecKrue CBOWCTBA (peakiuu
ropenus).Oxcuasl. I Ipumenennexkuciaopoaa. CriocoObInoTy4eHUIKUCIOPO1aBIad0paTOPUUUTIPOM
pllIeHHOCTH.  Kpyrosopor  kucimopoma B mpupoge. O30H  —  auioTpomnHas
MOAU(PHUKAIUIKHCIOPO/IA.

TennoBoid QP ekTXUMHUUIECKORPEaAKITNH, TEPMOXUMHUIECKUEYPABHEHUS,OK30-
UAHJ0TEpMUYECKHEepeaKIuu. TOMINBO: yroJbUMETaH. 3arpsA3HEHUEBO3/1yXa, yCUIICHUETTAPHUKOBOT
03 dexTa, pa3pymnieHHEO30HOBOTO CIIOS.

Bonopon—
3JIEeMEHTHUIIpOCcTOeBeIecTBO. Hax o 1eHneBo10poaaBnpupoe, PU3nuecKueMXUMUYECKUECBOMCTB
a,lipuMeHeHune,crnocoOpInonyyeHus. Kucinoremconu.

MonspHbIii00BEMIa30B. Pacye THIMOXMMUYECKUM YPaBHEHHUSIM.

dusnyecknecBorcTBaBoIbl. BogakakpactBoputesnb. PactBopsl. HachllieHHbIEMHEHACHIILICH
HblepacTBOphl. PacTBOprMOCThBEIIECTBBBOIe.MaccoBas 10 IsBEILIECTBABPACTBOPE. XMMUUECKUECB
oiicTBaBobl. OcHOBaHMsL. POIbpacTBOpOBBIPUPOAEUBKU3HI



yenoBeka. KpyroBopor Boapl B Ipupone. 3arpsA3HEHUE NpUpOIHBIX Boa. OxpaHa u
OYUCTKAIIPUPOTHBIXBO/I.

Knaccudukanusiaeopranmaeckuxcoenuaenii. Oxcu sl KimaccupukammsokCu0B: coieoop
azyrouye (ocHOBHBIE, KHUCJIOTHBIE, amQoTepHBbIe) u Hecoseo0pasyromiye.
Homenknarypaokcunos.dusnyeckre IXUMHYECKHE CBOMCTBA OKCUIOB.IIomydenre okcumos.

OcnoBanus.KinaccudukanusiocHOBaHU : IIIEITOYMMHEPACTBOPUMBIeOCHOBaHU. HoMeHk1aT
ypaoCHOBaHHI. PU3NUECKUENXUMUYECKNECBOMCTBAOCHOBaHUM. [[osTydyeHneOCHOBaHU .

Kucnorel. Knaccudukanus kucnor. Homenkmarypa kucnor. @Dwusmueckue u
XuMH4ueckuecBorcTBakucaot.Psg akruBHoctumetauioBH.H.bekeroBa.llonydennekucior.

Comu. Howmenknarypa coneil. ®Pusnueckue U XMMHUYECKHE CBOMCTBA  COJIEH.
[TonyueHuecosnei.

I'eneTnveckasCBI3bMEXNYKIACCAMUHEOPTAHUYECKUXCOCTMHEHUMN.

Xumuueckuiiakcnepumenm:

KaUEeCTBEHHOE OMNpEJEICHUE COAECPKAHMS  KUCIOpOJAa B  BO3AyXe, IOJy4YEHHE,
coOupaHue,pacro3HaBaHEeNU3y4eHHECBOMCTBKICIOPOa,HA0I0ICHUEB3auMOICHCTBHUSIBEILICCTB
CKHCJIOPOJIOM M YCJIOBUS BO3HUKHOBEHHS W IMpPEKpalICHUs ropeHus (moxapa), 03HaKOMJICHUE
co0pa3aMHuOKCHI0BUONICAHUEUX CBOMCTB, T0Ty4eHHEe,cOOMpaHKe,paclio3HaBaHUEUU3yYEHHECBO
HcTBBOIOpOaA(TOpPEHHE ), B3anMO/IeicTBHEBO10posacokcuommeu(11)(Bo3MoxHO
UCTIOJIb30BAaHUEBUIEOMATEPUAIIOB), HAOII0AEHNEO0pa3loB  BEIIECTB KOJIMYeCTBOM1  MOJb,
UCCIIEIOBAHUE ocobeHHoCTeH pacTBOpeHUs BEILIECTB c pa3IMYHOMN
pacTBOPUMOCTBIO, TPUTOTOBIEHUEPACTBOPOBCOIPEIETICHHOMMACCOBONI0IEHPACTBOPEHHOTOBEIIL
€CTBa,B3aMMO/IEHCTBUEBOAbICMETAIITIAMU(HATPUEMHKAIbIIMEM )(BO3MOKHOHUCTIOIH30BaHUEBUIEO
MaTepuaios), HCCIIEI0BaHUE o0pasios HEOPraHUYeCKUX BEIIECTB  Pa3JIMYHBIX
KJIACCOB,HA0JIIOICHUEN3MEHECHUS OKPACKHM WMHIUKATOPOB B PAcTBOpaxX KHCIOT W IIEJI0Yei,
n3ydeHuen3aumoaectusokcuaamenu(Il)cpacTBopoMcepHONKHUCIOTHI, KUCIOTCMETaIIaMH,peaK
UUAHEUTPATN3aLNN, [T0TyY€HUEHEPACTBOPUMBIXOCHOBAHU M, BBHITECHEHUEOJHOTOMETAIIIA IPYTUM
u3 pacTtBopa coiy, pelieHne AKCIIEPUMEHTAIIbHBIX 3a1a4 mno TeMe
«BaxxHeNINEKIIaCCBIHEOPTraHUYECKUX COCITUHEHUI.

Iepuonuveckuii 3akon u Ilepuogmueckasi cucremMa XUMHUYECKHX 3JjeMeHTOB /I,
N.MenpaeneeBa. Crpoenue aTOMOB. XumMuveckas CBSI3b. OxucaurTeabHO-
BOCCTAHOBHUTEJ/IbHbIEPEAKIIUHN

[TepBhienONBITKUKITACCU(DUKAITMIXUMUIECKIXAIeMEHTOB. [ [oHSI THEOTpyIITaX CX O THBIX
AJIEMEHTOB  (IEJIOYHbIE M IIEJTOYHO3EMENIbHbIE  METaulbl, TaJlOT€Hbl, HMHEPTHbHIC
rasbl). IJIEMEHTBL,KOTOPBIEOOPa3yI0TaM(POTEPHBICOKCUABIUTUPOKCHIBI.

[Tepuonnueckuiizakon.llepnoanueckascucremaxumuyeckuxnemento/[.M1.Menaeneena.
KopotkoneprognasuamuaHoneprogHashopMbll lepronueckoicuC TeMBIXUMUYECKUXIIEMEHTOB
J.".Menneneesa.llepuonpmrpynmsl. PU3M4eCKUACMBICIIIOPAIKOBOTOHOMEPA,
HOMEPOBIEPUOJAUTPYIIIBIDIIEMEHTA.

CrpoennearomoB.CoctaBaroMHbIXs11ep.M30TOMBL. 1K TPOHBI. CTPOCHUEATIEKTPOHHBIX
00oJouex aTOMOB MEPBBIX 20 XUMHYECKHUX AJIEMEHTOB [lepuonnueckoit
cucreMbl/[.M1.MenneneeBa. XapakTepuCTUKaXUMUYECKOT0O3IEMEHTAIIOET OII0JI0KeHU OBl Ieproau
yeckoncucreme/[.11. Mennaeneera.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAIIMYECKUX
MHEMETAJUTMYECKUXCBOMCTBIIOTpyHamM UTIEPUOJIaM.



3nauenue Ilepumonmyeckoro 3akoHa U Ilepuoanmdeckol CUCTEMBI XMMHUYECKHX
AJIEMEHTOB/JIA pa3BUTUSHAYKUMNIPAKTUKK. /[.11.Mennenees— yueHpIMUTpaKAaHHUH.

Xumuyeckass cBsi3b.  KoBanmeHTHass — (mojisipHasi M HENOJSIpHAsl)  CBS3b.
DIIEKTPOOTPULIATETbHOCTBXUMUYECKUX 3JIEMEHTOB.VIOHHAsACBA3b.

CrenenbokucieHus. OKMCINTEIbHO-BOCCTAHOBUTENIbHBIEpEaKIUK. [ [poriecchioKnCIeHu s
MBOCCTaHOBJIEHUS. OKHCINTETUUBOCCTAHOBUTEH.

Xumuueckuiiakcnepumenm:

M3Y4YeHHE00pa3I0BBEIIECTBMETAIIIOBUHEMETAINIOB, B3aUMOICHCTBUETUAPOKCUIAIIMHKA  C
pacTBOpamMu  KHCJIOT W IIEJIOYEH, IIPOBE/ICHHE OMBITOB, WUTFOCTPUPYIOITUX
IPUMEPBIOKUCIIUTEILHO-
BOCCTaHOBUTEJIbHBIXPEAKINI(TOPEHHE,pEAKITUUPA3I0KEHUS,COSTUHEHNUA ).

Mesicnpedmemmuuieceasu

Peanuzamust MexnpeAMETHBIX CBA3€M NpU  M3YYCHHMM XUMHUM B 8  Kjacce
OCYIIECTBIISIETCAYEPE3UCTIONH30BAHUEKAKOOIIINXECTECTBEHHO--
HAyYHBIXTIOHATUHN, TAKATIOH A TUI, ABJISTFOLIIUX CSICUCTEMHBIMU LIS
OTJIENbHBIXIIPEIMETOBECTECTBEHHO-HAYYHOT OLIUKJIA.

OOueecTeCTBEHHO--

HAyYHBICTIOHATHS :HAyYHBIH(DaKT,rTUI0Te3a,Te0pHUs,3aK0H, aHAIN3,CUHTE3, Ki1accu HUKaIHs, IEPUOT

WYHOCTh,HAOII0ICHIE,OKCIIEPUMEHT, MOICTMPOBAHNE, U3MEPEHHE, MOJICTIh, SIBJICHHUE.
duznka:MaTepus,aToM,3JIEKTPOH,TPOTOH, HEUTPOH, NOH, HYKJIN 1,30 TOIbI,paIHOAKTUBHOCT

b,MOJIEKYJIa,JIEKTPUYECKUN3aPs I, BEIIeCTBO,T€I0,00bEM,arperaTHOECOCTOSHUEBEILIECTRA,

ra3,pu3nYecKre BeTHINHBL,STUHUIIBI U3MEPEHHSI, KOCMOC, ITAHETHI,3B¢3161, COIHIIE.
buonorus:dotocunres,aprxanue,omocdepa.

['eorpadus:armochepa,ruapochepa, MuHEpaIBl, TOPHBICTIOPOIBI, ITOJIC3HBIEHCKOTIAEMbIE, TO
IUIMBO, BOJIHBIEPECYPCHI.

9 KIIACC

BemecTrBonxumMmuyeckasipeakuus

[Tepuonnueckuiizakon.llepnoanueckascucremaxumuyeckuxnemento/[.M1.Menaeneena.
CtpoeHnearoMoB.3aKOHOMEPHOCTUBU3MEHEHUUCBONCTBXUMUYECKUXAIIEMEHTOBIIEPBBIXTPEXIIEP
MOJI0B,KaJIHs, KaJbUAUUX COE AMHEHUHBCOOTBETCTBUUCIIONOKEHUEMAIeMeHTOBBI lepuogunueckoit
CHUCTEME UCTPOCHHUEMUXATOMOB.

CtpoeHneBeIeCTBA: BUABIXUMUYECKONCBS3U. T UTTBIKPUCTATUTMYECKUXPEIIETOK,3aBUCUMOCT
bCBOMCTBBENIECTBAOTTUNAKPUCTAINIMYECKONPEIICTKMUBUIAXUMHUYECKOMCBA3H.

KrnaccupukanusnHoMeHKIaTypaHeOpraHMYeCKUX BEIECTB. XMIMHUECKHECBONCTBABEIIIECTB,
OTHOCSIIIIUXCSA K pa3IUYHBIM KJIaccam HEOPraHUYECKUX COCIMHEHMUI,
TE€HETUYECKAsACBA3bHEOPIraHUYECKUX BELIECTB.

Knaccudpukanus XUMHUYECKHMX peakUuid 10 pa3iuyHbIM MpU3HAKaM (10 4YHCIy U
COCTaBYy4YacCTBYIOIIMXBPEAKIIUUBEIIECTB,TIOTETNIOBOMYI (P EKTY,TOU3MEHEHHIOCTETICHEHOKHU CIIE
HUS XMMHYECKUX DJEMEHTOB, MO 00paTUMOCTH, IO Yy4YacTHIO KaTaiauzaTopa). OK30-
WOHJOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKAECYPAaBHEHNUS.

[lonatue o ckopoctd XuMu4eckod peakuuu. Ilonarme 00 oOpatuMbix U
HEOOPATUMBIXXUMUYECKUXpeaKIusX. [ [OHATHEOrOMOT € HHBIXUTETEPOT eHHBIXpeakIusax. [ loHsTueo
karanuse.llonssTneoxnmMuueckoMpaBHOBeCHHN. DAKTOPHI, BAUAIOIINEHACKOPOCTEXUMUYECKOMPEAK
LHUUHNTIOI0KEHUEXUMUYECKOT O paBHOBECHS.



OKHCIUTENEHO-BOCCTAHOBUTEIBHBICPEAKITUH,IIIEKTPOHHBIN0ATAHCOKUCTUTENEHO-
BOCCTaHOBUTEIbHOMpeakuu.CocTaBlieHUeypaBHEHUMOKUCIIUTENBHO-
BOCCTaHOBUTEJIbHBIXPEAKIIUICUCIIONB30BAHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopus  SIEKTPONUTUYECKOW  JUCCOIMALMU.  ODJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
KaTtunonsl,annonsl. MexaHu3MIUCCOLMAIIMMBEIECTBCPA3TUYHBIMUBU IAMUXUMUYECKONCBA3U.CTe
neHparccoraniy. CUIbHbIEUCIa0bIeAIEKTPOIUTHL.

Peakiuu moHHOTO OOMEHA. YCJIOBHS NMPOTEKAHUS PEaKIMid MOHHOTO OOMEHA, IOJIHBIC
HCOKpalICHHbIE HOHHBbIE ypaBHEHUs peakiui. CBoWCTBa KHUCJIOT, OCHOBaHUN U coJjied B
CBETEIpeCTaBICHUH 003 IeKTpoTuTHYeCKoMuccornanun. KauectBeHHbIepeakunHanoHbl. [ loHs
THEO TUIPOJIU3ECOJIEH.

Xumuueckuiiakcnepumenm:

03HAaKOMJIEHUECMOJIEISIMUKPUCTAIUTMUECKUX PEILICTOKHEOPTaHUY €CKMXBEIIIECTB—
METaJUIOBUHEMETAJUIOB(TpaduTanaimMasa),ciaoKHbIXBEIeCTB(XJIOPHIaHATPHS ), UCCIICIOBAaHUE3aB
HMCUMOCTHUCKOPOCTUXUMHUYECKONPEaKIIMMOTBO3ACHCTBUAPA3TUNYHBIX(PAKTOPOB,  HUCCIEJOBAHHE
3IEKTPONPOBOAHOCTH pacTBOpOB BELIECTB, npoiecca
JIUCCOIMALIMUKHCIIOT, IeJI0Uercoei(BO3MOKHONCTIONb30BaHUEBUIEOMATEPUATIOB),ITPOBEICHU
€OMBITOB,  WUIIOCTPUPYIONINX  MPHU3HAKA  NPOTEKAaHUsS  peaKkuii  HOHHOrO  OOMeHa
(oOGpa3oBaHueOCcaaKa,BBIICICHIETa3a,00pa30BaHUEBO/IbI ),0ITBITOB, KILTIOCTPU P YIOIIUXTPUMEPHIO
KHUCITUTENbHO-
BOCCTaHOBUTEIbHBIXPEAKINI(TOPEHHE,PEAKIINNPA3TOKEHUS,COEAMHEHUS ),paCTIO3HABAHUEHEOPT
AHWYECKUXBEIIECTBCIIOMOIIbIOKAYECTBEHHBIXPEAKIIUHHANOHBL,PEIIICHUE  SKCIEPUMEHTAIBHBIX
3ajad.

HemeTa/sibiu nxcoe1nHeHU s

OobmasxapakrepucTrkaraaoreHoB. OcoOOeHHOCTHCTPOCHUSIATOMOB, X aPAKTEPHBIECTEIIEHUOK
ucieHus. CtpoeHnen(hu3nIecKuecBONCTBANPOCTHIXBEIIECTB—
rajioreHoB. XMMHYECKHEeCBOWCTBaHAIpUMEpeXxJiopa(B3auMoieiicTBUeCMeTallaMy, HEeMEeTalllIaMH,
niesioyamu ). XsopoBo1opo . ConstHasKMCI0Ta, XMMUYECKUECBOMCTBA, I0TyYEHUE, IPUMEHEHHE.
Jeiicteue Xjopa M XJIOPOBOAOPOAA HA OPraHM3M 4YeJOBEeKa. BakHeWInue XJIOPUABIMUX
HaXO0XICHUEBIIPUPOJE.

OOmasixapakTeprcTukasieMeHToB VIA-
rpynnbsl. OcOOeHHOCTUCTPOEHUAATOMOB, XapakTepHblecTenneHMoKucIeHus. CTpoeHnenpu3nyecku
€CBOMCTBANPOCTHIXBEIIECTB—KUCIOPOJa U Cepbl. AIIOTPOINHbIE MOAU(GUKALUK KHUCIOpOAa U
CEpHL. XuMuyecKue
cBoiicTBacepsl. CepoBOI0POI,CTPOCHUE, PHU3NUECKUEUXUMUUECKUECBONCTBA. OKCHIBICEPBIKAKIIPE
JNCTaBUTENN  KHUCIHOTHBIX OKcuaoB. CepHas KucioTa, (QHU3MYECKME U XUMHUYECKHE
CBOMCTBA(00IIMEKAKITPEICTABUTEIIAKIIACCAKUCIOTUCTICIM(PUIECKUE ). X UMUYECKHEPEAKITUH,IeKa
IIME€BOCHOBETNPOMBIIIIICHHOT0CTIOCO0AI0NyYeHUCEPHONMKUCIOTHL. [ IppuMeneHnecepHoit
kucnotel. Conum  CepHOM  KHCIIOTHI, KA4eCTBEHHAs  peakmus Ha  cyinb(ar-uoH.
Haxoxnenuecepblneecoe TMHEHUUBIIPUPOIe. XUMUUYECKOE3arps3HECHUEOKPY KA EUCPEIbICOET
WHEHUSAMH  cephl  (KUCIOTHBIC JOXKIH, 3arps3HEHUE BO3AyXa  HMBOJOEMOB),CTIOCOOBI
€ronpe10TBPALCHMS.

OOmrasixapakTepuCTUKAIEMEHTOB V A~
rpynnbsl. OcOO€HHOCTUCTPOEHUAATOMOB, XapaKTePHbIECTEIEHUOKHUCIIEHUS. A30T,paclipOCTpaHEH!
eBIpHUpoie, PU3nIeCKUenXUMUUYECKHEe CBOMCTBA. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
duznyeckue W XUMHYECKUECBOKWCTBa, ToONydyeHHe u TnpuMeHeHue. Conm aMMOHHS, WX
duznyeckue W XUMHUYECKHE CBOWCTBa,lIpruMeHeHHe. KauecTBeHHass peakius Ha HOHBI
aMMOHUS.A30THas KHCJIOTa, ee
nojryueHue, pu3nyecKuenXUMHYECKUeCBOICTBA(00IIMEeKaKIIPEICTAaBUTEIIAKIIACCAKUCIOTUCTICITU
¢duueckue).crnonb30BaHNEHUTPATOBUCOTICHAMMOHUIBKAY€CTBEMUHEPATbHBIX



ynoOpeHnii. XUMHUYECKOE 3arpsi3HEHHE OKpYXKalolleid cpenpl COEAMHEHUSIMH  a30Ta
(KHCTIOTHBICZIOK 11, 3aT PA3HEHHEBO3TyXa,T0UYBBIMBOA0EMOB). Docdop,anoTponHbieMoIup UKL
udochopa, ¢usnueckne u xumuueckme cBoicTBa. Oxcunm dochopa (V) u  docdhopHas
KHCII0Ta,(hU3MUEeCKUEeNXIMHUUECKUECBONCTRA, oyueHue. Ficronbp3zoBanuedocdaroBBKkauecTBEMU
HepaIbHBIXy100pEHU.

ObmrasixapaktepucTukalieMeHToBI VA-
rpynnbl. OcOOEHHOCTUCTPOCHUAATOMOB, XapaKTepHbIE CTETeHH OKHUCJICHHUS. VYrnepon,
QIOTPONHBIE MOIU(UKAIMKN, PACHPOCTPAHEHUE BIPHUPONAE, (U3MUECKHE U XUMHUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriaepoaa B npupozae.OKCUAbI yriepoaa, ux Gu3ndeckue u
XUMHYECKHE CBOWCTBA, JEHCTBHME Ha JKUBbIE OpPraHU3MBLIOIYYEHHE M TMPUMEHEHHE.
DKOJIOTHYECKUE TPOOIeMBbl, CBs3aHHbIE ¢ okcuaoM yriepona (IV),rumoresa 1obanbHOTO
MOTETIICHUS KITUMaTa, MAPHUKOBBIN ¢ dexr. YronpHas KHCIIOTa u
eccoun, uX pru3nyecKHeNXMMHUYECKIECBOICTBA, ToNTydeHrenipuMeHeHne. KauectBeHHasspeak s H
akapOoHaT-noHbIL. M cronp30BaHneKapOOHATOBBOBITY,METUITMHE, IPOMBIIIIEHHOCTUHCETHCKOM
XO34UCTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriaepoaa(MeTaH,3TaH, THJIEH,alleTUIIeH,3TaHOJI, IITUIEPHH, YKCycHasgkucioTa). [ [pupoansiencrou
HUKHUYTJIEBOI0POI0B( YT OJIb, IPUPOAHBIATA3,HE(PTH ), MPOAYKTHINXTIEPEPAOOTKU(OCH3UH), UX POJIb
B OBITY " MPOMBIIIICHHOCTH. [Nonsitre 0 OMOIOTHYECKU BaKHBIX
BEIIIeCTBAaX JKUPaxX,0eKax,yriieBogax—

MUXPOJIMBKU3HNYENIO0BeKa. MaTepraabHOEeJMHCTBOOPraHUYECKUXUHEOPTraHMUECKUX
COCIUHEHUN.

Kpemuuii,eropusnuecknenXxuMuIecKueCcBONCTRA, ToTydeHHenipuMeneHne. CoeInHeHHUSIK
pemuusBnpupoae.OommenpencrasneansodokcuaekpeMunsi(1V)ukpemaneBoit KHCJIOTE.
Cunukarsl, ux UCIIOJIb30BaHUE B ObITY, B MPOMBIIIJIEHHOCTH.
BaxueiimumecTpouTenbHpIeMaTepUaIbl:KEPAMHIKa,CTEKIIO, IIEMEHT,0e TOH, )Kee300eToH. [ Ipobiem
BI0E3011aCHOTOMCIIOIB30BAHUSACTPOUTEIBHBIXMATEPHAIOBBIIOBCEIHEBHOMKI3HHU.

Xumuueckuiiakcnepumenm:

M3Y4YeHHE O00pas3lloB HEOPraHWYECKHX  BEMIECTB, CBOWCTB  COJSHOW  KHUCIIOTHI,
MPOBEJICHUCKAYECTBCHHBIX peaklUuid Ha XJIOPUI-WOHBI M HAONIOJCHHE TMPU3HAKOB UX
MPOTEKaHHUs, OMBIThL,OTpaXaromue (U3NYECKUEe W XUMHUYECKHE CBOMCTBAa TrajoreHOB M UX
COCUHEHUN
(BO3MOKHOMCITONIb30BaHUEBUICOMATEPHAIIOB ),03HAKOMIICHUECO0Pa3LIaMUXIIOPHIOB(TaIOTEHH IO
B),03HAaKOMJICHHECOOpa3laMHUCePhINEECOeTMHEHUAMHU(BO3MOKHOHCIIONB30BaHUEBHUIeOMAaTEpHall
OB),Ha0JTI0ICHUETIPOIIeCCA00 YT IIMBaHUI CaXaparo e HCTBUEMKOHIICHTPUPOBAHHOM CepHOM
KHCJIOThI, HM3Y4YCHHE XHWMHYECKHUX CBOMCTB pa30aBICHHONW CEPHOMKHCIOTHI, IPOBEIACHHUE
KaueCTBEHHOW peakuuu Ha CyabhaT-uoH ¢ HAONIOJEHUE TMpH3HAKA CCIPOTECKaHMUS,
O3HAKOMJICHHE C (M3MUECKUMH CBOWCTBaMH a30Ta, (ochopa M HUX COCTUHEHUI(BO3ZMOKHO
HCITOJI30BaHNE BHJICOMATEPHUAIIOB), obpasmamu A30THBIX u dbochopHBIX
ynoOpeHui,noay4yeHue,coonpanue,pacio3HaBaHienN3ydeHNeCBOIICTBAMMUAKa, IPOBECHUEeKaue
CTBEHHBIXpEaKIMiiHanOHaMMOHU s ochaT-
MOHUH3Y4YCHUETIPU3HAKOBUXITPOTEKAHN S, B3aMOICICTBHEKOHIICHTPUPOBAHHOWA30 THOMKUCIIOTHI
CMeIbI0(BO3MOYKHOUCIIONb30BaHUEBUAEOMATEPUATIOB ), N3YUEHUEMOIETIEUKPUCTAIIIMUECKUX PEILIE
TOKanMasa,rpadura,pymiepera,03HakOMICHHECTIPOLIECCOMAICOPOIIMUPACTBOPEHHBIX BEILIECTBAK
TUBHUPOBAHHBIMYTJIEMHYCTPONHCTBOMIIPOTUBOIa3a,0JIyYeHIE,cOONpaHe, paclio3HaBaHUEN
U3y4eHHE CBOWCTB YIJICKUCIIOTO Ta3a, NpPOBEIEHHE KadeCTBEHHBIX pEaKUWid Ha KapOOHAT
WCWIHKAT-UOHBINN3YICHUCTIPU3HAKOBUXIIPOTEKAHUS,03HAKOMIICHUECTIPOTYKITUEH CHITMKATHON
MPOMBIIIIEHHOCTH, PEIIeHNEe SKCIEPUMEHTANIbHbBIX 3a/1a4 1Mo TeMe «BakHelnenemeTanibuux
COETUHEHUS.



MeTtabInuxcoeuHeHUs

OO0masxapakTepUCTUKAXUMHYECKUXIIIEMEHTOB—METAINIOBHAOCHOBAHUHUXITOIOXKEHUS B
ITepuoanueckoit CHUCTEME XUMHUYECKUX 3JIEMEHTOB . n. Meunpgeneena Hu
cTpoeHusiaToMoB.CTpoeHueMeTaI0B. MeTamniecKkascBI3bUMETaJUINYECKasSKPUCTAIITHIECKasIp
elIeTKA. DJIEKTPOXUMUYECKU I PsIIHATIPsDKEHUIMeTai10B. DU31M4ecKMeNX MMUYECKHECBONCTBA
MeTaisioB. O0mue crnocoOsl momydeHus: MeTauioB. [ToHsITHE 0 KOPPO3UM METaJLIOB,0CHOBHBIC
crocoObl 3amMThl MX OT Koppo3uu. CrutaBel (CTallb, YYTYH, JIOPATIOMUHUH, OpoOH3a)
UUXTIPUMEHEHUEBOBITYUTIPOMBIIIIIEHHOCTH.

[[lenounble mMeTasuibl: MONOXKEeHUE B llepuoanyeckol CUCTEME XMMHUUYECKUX JJIEMEHTOB
.. MenneneeBa, CTpOCHME HMX aTOMOB, HaxOXJIeHHE B Ipupojge. Dusnueckue Hu
XUMUYECKHECBOMCTBA (Ha mpuMepe HaTpusi v Kaiaus). OKCUIbl U TUAPOKCUJIBI HATPUS U Kausl.
[IprMeHeHHEeIeIOYHBIXMETATUIOBUUX COETUHEHHUI.

[Ile1ouHO3eMENBHBIEMETAINTBIMAr HUMMKTBITU I : TOJI0KeHNEBl [eproiuueckoiicucreMexum
nueckuxanemMeHToB/l.M1.Menaeneesa,cTpOEHHENXaTOMOB, HAX 0K AEHUEBIIpUpoie. PU3HUECKHUE U
XMMHUYECKHE CBOMCTBA MarHus M Kajblius. Baxueire coeuHeHUIKaIbIus (OKCUI,THIPOKCHUI,
coyin).JKECTKOCTHBOIBIMCTIOCOOBIEE YCTPAHEHHUSI.

AmoMunmit:nonoxxenuel lepuoanyeckoiicucreMexumudyeckuxsiemMeHToB/[.1.Menaeneen
a, CTpOGHHME aroMma, HaxoxjaeHue B  npupoge. Duznueckue U  XUMHUYECKHUE
CBOMCcTBaaMOMUHUSA. AM(DOTEPHBIECBOWCTBA OKCUIAUTUAPOKCHIAATIOMUHUS.

Kenezo:nmonoxenuesllepuoanyeckoricucreMmexummiecknxsnemenToB/[.1.Menaeneena,
CTpOCHHE aToMma, HaxO0XJCHUE B pupo/ie. Ouzuyeckue U XUMHYECKHE
cBoicTBaxkene3a. OKCUIAbL, T’UAPOKCHUIBINCOIH
xenesa(ll)mwxenesa(Ill),uxcocras,cBoICTBAUIIONYYEHHE.

Xumuueckuiiaxcnepumenm:

03HaKOMIIeHHEecOoOpa3laMUMETAIIIOBUCIIIIABOB, UX (PU3HMUECKUMHUCBONCTBAMU, U3yUEHUEPE3
YIIBTaTOBKOPPO3UUMETAIIIOB(BO3MOKHOHUCTIONB30BAaHUEBUICOMATEPHAIIOB),0CO0EHHOCTEM
B3aUMOJICUCTBUS OKcHIa KaJIbIus " HATpUs C BOJIOH (BO3MOXKHO
UCII0JIb30BAaHUEBHUIEOMATEPUAIIOB ), HCCIIEOBAHUECBONCTBKECTKOUBO/IBI, IPOLIECCATOPEHUSIKETIES
aBKHCII0PO/1€(BO3MOKHOUCTIOIB30BaHUEBUICOMATEPHUATIOB ), TPU3HAKOBIPOTEKAHU AKAUE€CTBEHHBI
X peaKIyil Ha MOHBI: MarHusl, KaJblIUs, aATFOMUAHUSA, [TUHKA, xene3a (I1) u sxeneza(Ill), meau (1),
HAOJIO/ICHUE W OMHMCAHKE MPOIIECCOB OKPAITMBAHUS TNIAMEHU MOHAMU HATPUS,KATHS U KaJIbIIHs
(BOBMOXKHO  HCIIOJNIb30BAHME  BHUJACOMATEPUAIOB),  HUCCIEOBaHHE  aM(OTEPHBIXCBOWCTB
TUAPOKCUAA ATIOMUHHUS U THIPOKCHAA IIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/ay MOTeMe
«BaxxHennme MEeTaJTBIMUX COSTUHEHUS».

XUMHAHOKpYKaOIIasicpeaa

BemectBa w  martepuansl B MOBCEAHEBHOM  JKM3HM  4elloBeKka. be3omacHoe
HCIIOJIb30BaHUEBEIIECTBUXUMUYECKUXpEaKIMHBOBITY. [ lepBasgnoMonbnpuXuMUYeCKUX 0/KOTaX O
TpaBJICHUSX.

XUMHYECKOEe  3arpsi3HEHUE  OKpyxkaroled  cpenbl  (mpedesbHas — JOIMycTUMast
KoHIIeHTpanusBeniecTs,aanee—I 1 J1K). PorbXuMHUUBPEIIEHUHIKOIOTHUECKUXITPOOIIEM.

Xumuueckuiiaxcnepumenm:

M3y4eHne0o0pas3oBMaTepHaIOB(CTEKIIO0,CTIABHIMETAIIIIOB, TOJIMMEPHBIEMATEPHUAITBI ).

Mesxncnpeomemnuleceasu

Peanuzanmss MeXnpeaMETHBIX  CBSI3€M MNpU  HM3YyYeHUH XUMUM B 9 Kiacce
OCYIIIECTBIISIETCAYEPE3UCIIONb30BAHUEKAKOOINXECTECTBEHHO-
HAYYHBIXTTOHSATUHN, TAKUTIOHATUN, ABJISTFOITUX CSICUCTEMHBIMU1JIS
OTIENbHBIXIIPEIMETOBECTECTBEHHO-HAYYHOT OLIUKJIA.



OO0mreecTeCTBEHHO-
HAYYHBICTIOHATHS : HAyYHBIH(DAKT,rTUI0TE3a,3aK0H, TeOpH s, aHATH3,CHHTE3,KIIaCCU P UKATIHS, TEPHO.T
UYHOCTb,HAOJIOICHUE, IKCIIEPUMEHT,MO/ICTTHPOBAHNE, I3MEPEHHIE,MOIEITh, IBJICHUE, [TAPHUKOBBIID
b dexT, TeXHOTOTHsI, MaTepUAITBI.

dwu3nKa:MaTepus,aToM, JIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIU, H30 TOTTBI,PaIMOAKTUBHOCT
b,MOJICKYJTa, JIEKTPHYECKUI3aPSII, IPOBOTHUKH, TOTYIPOBOTHUKH, IUIIICKTPUKH,  (POTOIIIEMEHT,
BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSTHUE BEIIICCTBA,
ra3,pacTBOpP,pacTBOPUMOCTb,KPUCTAILTUIECKASPEIISTKA, CTUIABEL, PH3NIeCKUEBETMYNHBIL, S TTHHII
BIM3MEPEHUS,KOCMUIECKOE TTPOCTPAHCTBO,NIAHETHI,3BE3b1, COJHIIE.

buonorus:porocunTes, ApIxanue,onochepa,dKocucTeMa,MUHEPATLHBICYI00PEHIS, MHKPOd
JIEMEHTBI,MaKPOAJIEMEHTHI, MU TATEILHBICBEIICCTBA.

['eorpadus:armochepa,ruapochepa, MuHEpaIBI, TOPHBICTIOPOIBI, IIOJIC3HBIEHCKOTIAEMbIE, TO
TUTHBO, BOJIHBIEPECYPCHI.



INVIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAIIPOT PAMMBIIIOXUMHNHNHAYPOBH
EOCHOBHOI'OOBHIET'OOBPA30OBAHUA

JIMYHOCTHBIEPE3YJIbTATHI

JInuHOCTHBIEPE3YIBTATHIOCBOCHUSIIPOT PAMMBIOCHOBHOT000IIET000Pa30BaHUSI TOCTUTAIOT
ci B xojle OOydeHHs XUMHUM B €IUHCTBE Y4eOHOM U BOCIUTATENIbHON JAESITEIbHOCTU
BCOOTBETCTBUUCTPAIULMOHHBIMUPOCCUICKUMUCOLIMOKYJIBTYPHBIMUHI1YXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMHM,  OPUHATBIMH B OOlIecTBE  MNpaBUJIaMM M HOPMaMH  TOBEJCHHUSA
HCIIO0COOCTBYIOTIIPOLIECCAMCAMOIIO3HAHUSA,CaMOPA3BUTHINCOLIUATN3AIIMHO0y a0 X CS.

JInuHOCTHBIEPE3YABTATHIOTPAKAIOTTOTOBHOCTHO0YYAIOLIUX CSIPYKOBOICTBOBATHCSICUCTEMO
H TO3UTUMBHBIX IICHHOCTHBIX OpPHUEHTAlMil W pacIIUpEeHUE OmblTa JEATEIBHOCTH Ha
€€O0CHOBE,BTOM YHCJIEBYACTH:

1) naTpHOTHYECKOTOBOCIMTAHMA:

LIEHHOCTHOI'O OTHOWIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAYYHOMYHACJIEAMIO, TOHUMaHU3HAaYeHUSIX UMUYECKOHAYKUBKU3HICOBPEMEHHOT 000I11eCTBA,C
nocOOHOCTH  BJAJETh JIOCTOBEpHOW HH(pOpMAlMed O TEepeloBBIX JOCTHKECHUAX U
OTKPBITUSIXMUPOBOH M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HaHUSAX 00
YCTPOHCTBEMHUPANOOIIIECTBA;

2) rpaKIaHCKOTOBOCITUTAHUSA

IIPEICTaBICHUSIOCOLMAIbHBIXHOPMAaXUIPABUIAX MEAIINYHOCTHBIX OTHOLIEHUMBKOJIJIEKTUBE
,KOMMYHHUKAaTHBHOMKOMIIETEHTHOCTHBOOILIECTBEHHOTIOIE3HOM, yueOHO-

HCCJIEIOBATEIbCKOM, TBOPUECKOUUIPYTUX BUIAX IEATEIbHOCTH, TOTOBHOCTUKPAa3HOOOpa3HOI
COBMECTHOM JeSITeIbHOCTH npu BBITNOJTHEHUH y4eOHBIX, MO03HABATEJbHBIX
3a]1a4, BBIIOJIHEHUMX UM YECKHXIKCIIEPUMEHTOB,CO3JaHUNY4€OHBIXITPOEKTOB,CTPEMIICHUSKB3aH
MOIOHMMAHUIO ¥ B3aMMOIOMOIIM B  Tpolecce JITOW  y4yeOHOM  JesTeTbHOCTH,
TOTOBHOCTHOIICHUBATHCBOCTIOBEACHUEUIIOCTYITKMCBOUX TOBAPHUIIICHCIIO3UIIUUHPABCTBEHHBIX UITP
ABOBBIXHOPMCYUYETOMOCO3HAHUS MOCIEICTBUHIIOCTYIIKOB;

3) HEHHOCTH HAYYHOTONIO3HAHUS:

MHPOBO33PEHYECKUEIPEICTABICHUA0BEIIECTBENXUMUYECKOUPEAKIINU,COOTBETCTBYIOIIIUEC
OBPEMEHHOMYYPOBHIOPA3BUTUAHAYKHUHCOCTABIISAIOIINEOCHOBY A TOHUMAHUSICYIITHOCTUHAYYHON
KapTUHBIMUPA,TPEICTABICHUSI000CHOBHBIX3aKOHOMEPHOCTSX Pa3BUTHSI IIPUPOJIBI, B3AUMOCBS3SIX
YeJI0BEKa ¢ IPUPOLHON CPeNon, O POITUXUMHUUBIIO3HAHUMAITUX3aKOHOMEPHOCTEN;

M03HABATEIbHBIEMOTH BB, HAIPABICHHBICHATIOyYE€HUEHOBBIX3HAHUHTIOX UMU U, HEOOX OAUM
BIEI100BICHEHUAHAOITIOJaEMBIXTIPOIIECCOBUSBIICHHI, [TO3HABATEIBHOM, NH (Y OpMAITHOHHOM u
YUTATEICKOM KYyJIbTYpbl, B TOM 4YHCJI€ HaBBIKOB CaMOCTOSTEIbHONH pabOThIC yueOHBIMU
TEKCTaMH, CIPaBOYHOU JTUTEPATypOH, JOCTYITHBIMU TEXHUYECKUMU
CpeAcTBaMUUH(POPMAIIMOHHBIXTEXHOJIOTHIA;

MHTEpeC K OOYYEHHIO M MO3HAHHMIO, JII0OOO3HATENBHOCTh, FOTOBHOCTh M CHOCOOHOCTH
KCaMOOOpPa30BaHMUIO, NPOEKTHOM U HCCIENOBATENIbCKONW JIEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPYHANPaBIEHHOCTUNYPOBHA00YUeHUABAATIbHEHIIIEM;

4) GpopMHUPOBAHUSAKYJIbTYPHI3T0POBbA:

OCO3HAaHUELEHHOCTHKU3HU,0TBETCTBEHHOTOOTHOILIEHUIKCBOEMY30POBbIO,yCTAHOBKHHA3
JOPOBBIHOOPA3KU3HN,0CO3HAHUETIOCIIECTBUIMHETIPUA TUEBPE IHBIXITPUBBIYEK(YyIIOTpeOIeHUs Al
KOT0JIs1, HAPKOTUKOB,KYPEHUSI ), HeOOX 0 TUMOCTHCOOTIOICHUS



MPAaBIIIOE30MaCHOCTUIIPUOOPAIIICHUN CXUMIYECKUMHBEIIIECTBAMUBOBITYHPEAThHOMKU3HU;

5) TpynoBoroBocnuTaHms:

MHTEpEC K MPaKTHUYECKOMY M3YyYeHHIO Mpodeccuil u TpyAa pa3IuyHOro poja, YBaKCHHE
KTPYAYUPE3YIbTaTaMTPYI0BONIESATEIBHOCTA, BTOMYNCIEHAOCHOBETIPUMEHEHUATIPEIMETHBIX 3HA
HUNTIOXUMUH,0CO3HAHHBIBEIOOPHHIUBU Ty aTbHOUTPASKTOPUUTIPOOIIKCHUSIOOPAa30BAHUSACYIET
OMJIMYHOCTHBIXUHTEPECOBUCTIOCOOHOCTUKXUMHH,001IECTBEHHBIX HHTEPECOB W MHOTPEOHOCTEH,
YCIECIIHOM npodeCcCuOHATBHON JEATEIIbHOCTH
UPA3BUTUSHEOOX O IUMBIXYMEHUH,TOTOBHOCTHA AN TUPOBATHCIBIPO(ECCUOHATTLHOMCPEIE;

6) 3K0JI0TMYEeCKOTOBOCTTUTAHUSA:

AKOJIOTHYECKH IIeJiecooOpa3HOe OTHOIIEHHWE K MPHUPOAE KaK HCTOYHUKY JKU3HH Ha
3emJie,0CHOBE €€ CYIIECTBOBAaHHWS, MOHMMAaHHE IEHHOCTH 3/I0pOBOro M Oe3zomacHoro odpasa
YKU3HU,0TBETCTBEHHOCOTHOIIIEHHEKCOOCTBEHHOMY (PU3NUECKOMYHIICUXUYECKOMY3I0POBBIO,0C03
HAHUEIICHHOCTUCOOITIOICHUATIPABUIOE30IaCHOTOMIOBEACHUSITIPUPAOOTECBEIIECTBAMU,Q
TaK)KEBCUTYALMSX, YTPOKAIOIINX3I0POBBIOMKU3HUITIOACH;

CIIOCOOHOCTUIPUMEHSATH3HAHUS, [TOJTy4aeMbICTIPUU3YICHUUX UMWY, TSI PEIICHU 33124,
CBSI3aHHBIX €  OKpYXarolled  MNpUpPOAHOM  Cpelod, il TOBBIILICHHS  YPOBHS
9KOJIOTHUECKONKYIBTYPbl, OCO3HAHMsI TJI00AJbHOTO XapakTepa HKOJIOTHUYECKUX MpolieM u
nyTell HX pEIICHUSNOCPEACTBOM METOJOB XHUMHH, SKOJOTHUYECKOrO MBIIUICHUS, YMEHUS
PYKOBOACTBOBATHCSA UM BIIO3HABATEIbHON,KOMMYHUKATUBHOMMCOLIMAILHONIIPAKTHKE.

METANPEIMETHBIEPE3YJIbTATbBI

BcocTtaBemeTanpe aMe THRIXPE3YIbTaTOBBBIICISIO T3HAYNMBICTSIOPMUPOBAHUSIMUPOBO33
peHus oOIeHayYHbIE TOHATHSA (3aKOH, TEOpHs, MPUHIIMI, TUIOTE3a, (akKT, CHCTEMa,lpoIlecc,
9KCIIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIXIIPEIMETaxX
Y MO3BOJISIFOT HA OCHOBE 3HAHUI W3 3TUX MPEIMETOB ()OPMUPOBATH MPECTABICHUE OIEIOCTHON
Hay4HOU KapTUHE MHpa, u YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA
(mo3HaBaTeIbHBIC,KOMMYHUKATUBHBIC, PETYIII TUBHBIE ), KOTOPHICOOECIIEYNBAIOT(HOPMUPOBAHUETO
TOBHOCTHUKCAMOCTOSTEIbHOMYTIIAHHPOBAHUIOMOCYIIIECTBICHUIOyYeOHON eI TEIbHOCTH.

Ilo3HaBaTeIbHBIE YHHBepcaJbHbIe yueOHbIe

nercreusibazoBble JornueckueaeiicTBua:

YMEHHSUCIOIb30BaThIPUEMbLIOIMYECKOTOMBIIUICHUSATIPUOCBOCHUU3HAHU I : PACKPBIBATHC
MBICIIXUMHYECKUXTTOHATUN (BBIACISAThUXXapAKTEPHBICTPU3HAKH, yCTAHABIIUBATh B3aUMOCBSI3b C
JIPYTHUMH TOHSTHSIMH), HCIIOJIb30BATh MIOHSATHUSA TUTSt
00BSCHEHUAOTICTbHBIX (PAKTOBHUSIBICHUN, BHIONPATHOCHOBAHUS MKPUTEPU U UTAKIIACCUDUKALTMUX U
MUYECKMX BEIIECTB M XMMHYECKUX pEaKIHi, YyCTaHaBIMBAThb MPUYUHHO-CIIEICTBEHHbIC
CBS3UMEXKIY OOBEKTaMH W3y4YeHHS, CTPOHWTH JIOTUYECKUE pACCYKIeHUs (MHIYKTUBHEIE,
JIeIyKTUBHBIE,TOAHAJIOTMH ), 1€7aThBbIBOABIN3AKIIOUCHNS;

yMEHUE  MPUMEHATb B  Tpollecce  TO3HAHUS  MOHATUA  (pEAMETHBIE U
MeTanpeIMETHBIE ), CHMBOJIHYECKHE(3HAKOBBIC )MOIEITH, UCITOJIb3YEeMbIEBXUMUU, ITPEOOPa30BHIBAThH
HIMPOKOTIPUMEHSIEMbIE B XMMHHM MOJEIbHbIE MNPEICTABICHUS — XUMHYECKMM 3HAaK (CHMBOJ
3JIeMEHTa),XUMUYecKasihopMyIanypaBHEHUEX UMUUYECKOH peaK IuU—TIpUpeIeHUNy4eOHO-
MO3HABATEJIbHBIX33/1a4,CYYCTOMITUXMO/IEIbHBIXITPEACTABICHUMBBISBISA ThUXaPAKTEPU30BATh
CYIIECTBEHHBIC MPHU3HAKA H3YYaeMbIX OOBEKTOB — XHUMHUYECKHX BEHIECTB HXUMHUYECKUX
peakuuid,  BBIABIATH  OOIIME  3aKOHOMEPHOCTH,  NPUYUHHO-CICACTBEHHBIE  CBS3H
UIIPOTUBOPEUMSIBU3YUYAaEMbIX MTPOLIECCAX HUSBICHUSIX.

ba3zoBblencciienoBareJbCKueACHCTBHSA:



YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KayecTBE HMHCTPYMEHTA IO3HAHMS,
ATaKKEBKAYECTBEOCHOBBIIISI(OPMUPOBAHUATUTIOTE3BITTOTIPOBEPKENPABHILHOCTUBBICKA3hIBAEMBI
XCY)KJICHU;

MPHOOPETEHUEOBITATIOIIAHUPOBAHUIO,0pPTaHU3AIIMHHUITPOBEACHUIO YICHIUECKUXIKCTIIEPH
MEHTOB, YMEHHME HaOMI0JaTh 3a XOJOM IIpollecca, CaMOCTOSTEIBHO IPOrHO3UPOBATH
eropesyJabTaT,PopMyIupoBaTE000011IEHUSUBBIBOIBINIOPE3YIbTATAMIIPOBEACHHOTOOIIBITA, UCCIIE ]
OBaHUS,COCTABIATHOTIYCTO MIPOICTaHHONPAOOTE.

Paborac undopmanmueii:

yMEeHHE BbIOMpaTh, aHAIW3UPOBATh W HHTEPHPETHPOBATh HHMOPMALMIO PA3TUYHBIX
BUJOBH (JOPM TPEACTABICHUS, TOIYy4aeMyl0 W3 Pa3HBIX HMCTOYHUKOB (HAYYHO-TIOMYIISIpHAS
JTUTEepaTypaXUMHUIECKOTOCOIEPKaHUS,CIIPABOYHBICTIOCOOHSI,pecypchiIHTepHETA), KPUTHIESCKHUOI]
€HUBATHIIPOTUBOPEUNBYIO HHEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHATh Pa3INYHbIe METOJbI M 3allpOChl MpPU MOUCKE U 0TOOpe MHbOpMauu
MCOOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX Ui BBIIOJIHEHUS Y4€OHBIX U TO3HABATEIILHBIX
3a/1a40IpeIeICHHOTOTUTIA, IPUOOPETEHNEOIBITABO0IACTUUCIIONB30BAHUNH()OPMAIIMOHHO-
KOMMYHUKATHUBHBIX  TEXHOJIOTHH, OBJIaJeHHE KYJIbTYpOH aKTUBHOTO  HCIIOJIb30BAHUSA
Pa3TUYHBIXIIOMCKOBBIXCUCTEM,CAMOCTOSATEIHLHOBBIOMPATHONITUMATILHYIO(OPMYTIPEACTABIICHUS U
H(OPMAIMUHUUILTIOCTPUPOBAThPEIIAEMbIe3aITAYMHECTIOKHBIMICX EMaMU, IMarPAMMaMU, AP YTUMU
dopmamu TpaPUKUNIX KOMOMHALIUSAMHY;

YMEHHEHCTIONb30BaTbHaHATM3UPOBAThBIpOIIeCCeyueOHOMNICCIIEI0BATEbCKOUIEATENBHO
CTH  uHpOpMAIMIO O  BAMSHUM  T[POMBIIIIEHHOCTH,  CEIbCKOIO  XO34icTBa U
TPaHCHIOPTAHACOCTOSHUCOKPYKAIOIIEHIPUPOTHONHCPEIBI.

KomMMyHuKaTUBHBbIEYHUBeEpPCaJbHbIeyYeOHbIeIeCTBHS:

YMEHUA3aaBaThBOIPOCHI(BXO0Ae TN ATIOTan( TN ) AUCKYCCHH )TIOCYIIECTBYOOCY K 1aeMOUTEM
bL,(DOPMYITHPOBATHCBOUIIPEIIOKEHUIOTHOCUTEIHHOBBITIOTHEHUANPETI0KEHHON3a1auH;

YMEHHSI TPEICTAaBISATh IOJIYYEHHbIE pE3yJbTaThl I103HABATEIBHOW JESATEIBHOCTH B
YCTHBIXHITUCbMEHHBIX TEKCTAX ;IeNaThIIPE3CHTAUIOPE3YIbTATOBBLINIOTHEHUSIX UM YECKOTOIKCTIE
puMeHTa(1ab0paTOPHOTOOIIBITA,TA00PATOPHOUPAOOTHITIONCCIICIOBAHUIOCBONCTBBEIIECTB, yIeOH
OTO TIPOEKTA);

yMeHHUsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAMU B COBMECTHOH IMO3HABaTEIbHOU
UUCCIICIOBATEILCKOMICSITETLHOCTUIPT
PeIIEHUUBO3HUKAIOIIMXITPOOIEMHAOCHOBEYUCTA0OIIMX UHTEPECOBUCOTIIACOBAHUATIOZUITHI(00CY
KIACHUS,00MEHMHEHUSIMU, <(MO3TOBBICIUITYPMBI», ~ KOOPAMHALMS  COBMECTHBIX  JICHCTBUH,
OTIpeieIeHNe KPUTEPUEB 110 OLIEHKE Ka4eCTBaBBIIOIHEHHONPAOOTHIUAPYTHE).

PeryasiTuBHbIeyHHBepCcAIbHbIey4YeOHbIeIeiiCTBUS:

YyMEHHE  CaMOCTOSITEJIBHO  OMNpenessTh  Ledd  JeSTeNIbHOCTH,  IUIaHUPOBATh,
OCYIIECTBIISAITH, KOHTPOIHPOBATHUIPUHEOOX O TUMOCTHKOPPEKTUPOBATHCBOIOICATETHHOCTE, BEION
patbHan601ee’hHEKTUBHBIECTIOCOOBIPEIICHUTYd€OHBIX MTTO3HABATEIbHBIX331a4,CAMOCTOS TENIbH
OCOCTaBJISTh
WJIMKOPPEKTUPOBATHIIPEIII0KEHHBIMAITOPUTM A CTBUHTTPUBBINOJIHEHUN3AIAHU A CYYCTOMITONYY
C€HUSHOBBIX3HAHUHOON3Y1aeMbIXOObEKTaX—BEIMIECTBAX M PEAKIHSIX, OLIEHUBATH COOTBETCTBHE
MOJY4EHHOTO pe3ynbrarta 3asIBIICHHOM
eJI1, YMEHHEHUCTIONb30BaTh MaHATN3UPOBATHKOHTEKCTHI, PEJIaraeMbleBYCIIOBUU3aJaHH .

MNPEJIMETHBIEPE3YJIbTATDI

BcocraBenpeqMeTHBIX pe3ylIbTaTOBIIOOCBOCHUIO0053aTEIbHOTOCOACPIKAHUS, YCTAHOBIICHH
orojiaHHoM(eepaTbHONPAOOUEHITPOTPAMMOI, BBIIEIISIOT: OCBOSHHBIC



00yJaromyuMHUCsIHaAYYHbIE3HAHU S, yMEHHUSHCIIOCOOBIICHCTBHM, CrIeIIM(pUYECKIE [UTSTIPEAMETHOR00
JTacTU«XUMUS»,BUABLACATEIHHOCTUIIONOTYYEHHIOHOBOT 03HAHHSL, ETOMHTEPIPETALNHU, IPe0o0pa3o
BaHUIOWIPUMEHEHHIOBPA3INYHBIX YICOHBIXHHOBBIX CUTYAlUAX.

K konmy oOydyenus B 8 kJacce npeIMETHBIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JIOJKHBIOTPAXXaThC(HOPMHUPOBAHHOCTh YOO YHaIOIUX CAyMEHUI:

packpbIBaThb  CMBICII  OCHOBHBIX  XMMHMYECKHUX TOHSATUH: aToM, MOJEKyJa,
XUMHYECKHIAIIEMEHT, IPOCTOCBEIIECTBO,CII0KHOEBEIIECTBO,CMECH( O THOPOTHASTMHEOTH
OpOJIHAS ), BAJICHTHOCTh,0THOCUTEIHHASIATOMHASUMOJIEKYIIPHAsIMACCA, KOTUIECTBOBEII
€CTBa,MOJIb,MOJISIPHAIMACCA,MACCOBASIOISIXUMUYECKOT03JIEMEHTaBCOETUHEHU M, MOJISIP
HBIHOOBEM,0KCH I, KM CII0Ta,0CHOBAHUE, COJTb,AIEKTPOOTPHUIIATEILHOCTD, CTETEHb
OKHUCJICHHS, XUMUYECKasi PeaKius, KIacCU(UKANUSIPEAKINNA: PEeaKIHu COCIMHCHHUS,
peaKkuuMu  pa3NoKECHHs, PEaKIUu  3aMEIICHUs, peakIMuoOMeHa, JK30- |
SHIOTECPMHUUECKHE peakIu, TETIJIOBOM ahdexr peakmu, SIPO
aTOMa,’JIEKTPOHHBINCIIOHAaTOMa,aTOMHAsI0pOUTANb,panycaTOMa, X UMHYECKasICBSI3b,I10
JSPHASTMHETIONSIPHAS KOBATICHTHASICBSI3b, HIOHHASICBSI3b, NOH, KATHOH,aHHOH,PACTBOP,MACC
OBasi J0JIs1 BelleCTBa (MPOLIEHTHAs! KOHLIEHTPAIs1 ) BpaCTBOPE;
WLTIOCTPUPOBATHB3aMMOCBSA3b0CHOBHBIX XUIMHUECKUXTTOHATUHUTTPUMEHSTHI TUTTOHS THS
MPHUOMMCAaHUMBEIICCTBUNX TPEBPAIICHU;

MCTOJIb30BaTHX MU UECKYIOCUMBOJIMKY/ISICOCTABICHHSI(OPMYIBEIICCTBIY PAaBHEHU X
MMHYECKUX PEaKIUK;
OTIPEeACATEBAICHTHOCTHATOMOBAJIEMEHTOBBOMHAPHBIX COS IUHEHUSX,CTEIIEHbOKUCIICHU
S3J1€eMEHTOBBOMHAPHBIX COEAMHEHUSAX, [IPUHAIIICKHOCTHBELIECTBKONPEICIICHHOMYKJIIAC
CycoeIMHEeHUNUopopMyiaM,BUAXUMUYECKONCBA3U(KOBaICHTHAS
MUOHHAs)BHEOPTaHNUECKUX COCIMHEHUSX;

PacKpbIBaTh cmeicii  Ilepmommueckoro  3axkona /I n. Menpeneesa:
JIEMOHCTPHUPOBATHIIOHUMAHUETIEPUOTUYECKON3aBUCUMOCTUCBONCTBXUMUYECKUXITIEME
HTOBOTHUXIOJ0KeHUsIBl leproinueckonicucTeme,3akOHOBCOXPaHEHUSIMACChIBEILIECTB, 10
CTOSIHCTBA COCTaBa,aTOMHO-MOJIEKYJISIPHOTOy4YEHHS,3aK0Ha ABOTaapo;
OTHCHIBAThUXAPAKTEPU30BaThTA0IMUHYIOhOopMYlleproanuecKONCUCTEMBIXUMHUYECKUX
AJIEMEHTOB:Pa3INYaTbIIOHATUACTIaBHAsINOArpynna(A-rpynmna)» u
«mobounasmoarpynmna(b-
rpy1ma)»,Majible00IbIINeNePUOAbl,COOTHOCUTEO003HAYEHHSI, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cuctema xumudeckuxadnemeHtoB JI. M. MengaeneeBay c
YUCIIOBBIMU XapaKTePUCTUKAMU CTPOCHUS
ATOMOBXMMHYECKHXAJIEMEHTOB(COCTaBU3aAPS A IPa,00IIeCUNCIONIEKTPOHOBUPACTIPEIC
JICHUE UXIIO 3JIEKTPOHHBIM CJIOSIM);

KIACCU(UIIMPOBATh  XHUMHYECKHE  JOJIEMEHTHI,  HEOpPraHWYeCKHEe  BEIIEeCTBa,
XUMHYECKHEepeaKIuu(IOYuCIy HCOCTaBY
Y4aCTBYIOIIMXBPEAKIINUHUBEIIECTB,TOTEMIIOBOMY3 (P PeKTy);

XapaKTepU30BaTh( OMUCHIBATH )00OIIMEX MUY ECKHAECBONCTBABEIIECTBPA3TUIHBIXKIIACCOB
,JIOATBEPKAASIONM CaHUEIPUMEPAMUMOJIEKYIIPHBIX yPAaBHEHUHCOOTBETCTBYIOIIUXXUMH
YECKUX PEaKInii;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O
COCTaBa,BO3MOKHOCTUIIPOTEKAHUS XUMUYECKUXTTPEBPAILlEHUHBPA3IMYHBIXYCIOBUSX;
BBIUUCIISATH OTHOCUTENBHYIO MOJEKYISAPHYIO ¥ MOJSPHYIO MacChl  BEIIECTB,
MACCOBYIOJIONII0O XMMHYECKOTO 3JIEMEHTa Mo (opMyJe COSAMHEHHUS, MACCOBYIO JIOJIO
BEILIECTBA BpPacTBOPE,IPOBOAUTHPACUCTHIIIOYPABHEHUIOXUMUYECKONPEaKIIUH;



MPUMEHSATh OCHOBHBIE ONEpalid MBICIUTEIBHON JESATEIbHOCTH — AaHAIU3 U
CUHTE3,CpaBHEHNE,000011eHIE,CHCTEMATH3AIU IO, KITACCU(UKAIINIO, BRISIBICHUCTIPUIHH
HO-

CJIEJACTBEHHBIX CBSI3€M — 11 MW3YYEHHS CBOMCTB BEHIECTB M XUMHYECKHX
peaKInii,eCTECTBEHHO-HAYYHBIEMETO IbITO3HAHUSI—

HaOITI0/IeHUE, I3MEPEHNE,MOISTHPOBAHIE, IKCTICPUMEHT(PEATbHBIHUMBICTICHHBIN );
CJIeIOBATHIIPABUIAMIIONB30BAHUIXIMHUECKONTIOCYI0HMITa00paTOPHEIMOOOPYTOBAaHHUE
M, aTaKKemnpaBWiIaM OOpaIICHUSCBEIIECTBAMH B COOTBETCTBHU CHHCTPYKIHSIMUIIO
BBITIOJTHEHHIO 1abopaTOPHBIX XUMHYECKUX OTIBITOB
MOTIOTYYCHHIOMCOOMPAHUIOTa3000pa3HBIX BEIIECTB(BOJOPOIANKHUCIIOPO/IA),IPUTOTOBIIE
HUIOPACTBOPOB C OINpPENEICHHOWM MacCOBOWM JIOJIEd PpPacTBOPEHHOTO BEIIECTBA,
MJITAHUPOBATHU MPOBOJIUTh XUMHUYECKHUE IKCIIEPUMEHTBI IO PACIIO3HABAHUIO PACTBOPOB
mienoyen
UKHCIIOTCIIOMOIIBIOWHINKATOPOB(JIAKMYC,peHOIP TaTCHH, METHIOPAHKUAPYTHE).

K xonmy o0yuenus B 9 KJjacce ImpeIMeTHble pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJKHBIOTPAXKaThCPOPMUPOBAHHOCTHYOO yUAOIUX CIYMEHU !

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMHUYECKHUH 3IIEMEHT,
aTOM,MOJIEKyJla, HMOH, KaTHOH, AaHHOH, MPOCTOE BEIIECTBO, CJOKHOE BELIECTBO,
BaJIEHTHOCTb,3JIEKTPOOTPULIATEIbHOCTh,CTENIEHbOKUCIICHUS, XUMUYECKASIPEAKIIUS, X UMHU
YECKasICBs3b, TEIUIOBOM 3 EKT peakiuu, MoJb, MOJSIPHBIH OO0OBEM, PpacTBOP,
3JEKTPOIUTHI,HEIIEKTPOIHUTHI,IIEKTPOIUTHY €CKas TUCCOLMALINS, PEAKITUMOHHOT000M
€Ha,KaTalln3aToP,XUMUIECKOEPaBHOBECHE,00paTHMBIEHHEOOPATUMBICPEAKIINH, OKUCITUT
€JbHO-
BOCCTaHOBUTEJIbHBIEPEAKIIUH,0KUCITUTENb,BOCCTAHOBUTEIIb,0KUCICHHEUBOCCTAHOBIIEH
ue, a0 TPOIus,aM(pOTEPHOCTb, X MMUUECKASICBA3b(KOBAJICHTHAS, HIOHHAS, METAJIINYECKa
s1), KPUCTAITUYECKASPEIICTKA, KOPPO3UIMETAIIIOB, CTIABBI,CKOPOCTbX UMUUECKOUPEAKII
uu,npeaenbHogonyctuMasikonentpanus [1/IKsemecrna;
WJUTIOCTPUPOBATHB3aUMOCBI3b0OCHOBHBIXXUMUYECKUXITOHATUHUTTPUMEHITHITUTIOHSATHS
MPUONHCAHUMBELIECTBUUX MTPEBPAILICHHUIA;

HCIOJIb30BaThX MU UECKYIOCUMBOJIUKY/UISICOCTaBICHHUSI(OPMYIBELIECTBIY PAaBHEHU X
MMHYECKUX PEAKIUK;
ONPEIENATHBAIEHTHOCTBUCTENIEHbOKUCICHUSIXUMUYECKU X )JIEMEHTOBBCOE TMHEHUAXPA3
JUYHOTOCOCTABa,IPUHA/IJICKHOCTHBEIIECTBKOIIPEACIICHHOMYKJIACCY COECIWHEHUM 110
dbopmynawm, BU/T XUMUYECKOU CBSI3U (xoBasyeHTHas,
MOHHAsI,METAJNINIECKas ) BHEOPTAHUYECKUX COSTMHCHHSIX , 3aPS AMOHATIOXUMUIECKOH(DOP
MyJie, XapakKTep Cpeabl B BOJHBIX pPAacTBOPAX HEOPraHUYECKUX COCOUHEHUH,
TUNKPUCTALTAYECKONPEIICTKA KOHKPETHOTOBEIIIECTBA;

packpeiBaTh  cmbict  [lepuonumueckoro  3akona [, WM. MengeneeBa u
JEMOHCTPUPOBATHETO MOHUMAHHUE: OMUCHIBATh U XapaKTepU30BaTh TaOIUUHYIO opMy
[TepuoanueckoCUCTEMBIXUMUYECKUXAIEMEHTOB: PA3INYaThIIOHATUS «TJIABHASIIOATPYIT
na(A-rpynna)»u«mnodouynasmoarpymnma(b-
rpy1ma)»,Maiblen00JIbIINENePUOIbl,COOTHOCUTEO003HAYEHU ST, KOTOPBIEUMEIOTCSIBIIEPU
OJIMYECKONTAOINIIE,CYCTIOBBIMUA XaPAKTEPUCTUKAMM CTPOEHUS aTOMOB XHMHUYECKHX
AJIEMEHTOB (COCTaB M3apsl s/pa, 00IIee YUCIIO SJICKTPOHOB U paclpeselieHue UxX o
AJIIEKTPOHHBIM
CJI05IM),00BSICHIATHOOIINE3aKOHOMEPHOCTUBU3MEHEHU I CBONCTBAJIEMEHTOBUMX COE/INHE
HUU B MpeJenax MajiblX [IEPUOJIOB U IIABHBIX NOArPYII Cy4ETOM CTPOCHUSUXATOMOB;



KIACCH(UIIMPOBATh  XHUMHYECKHE  JJIEMEHTHI,  HEOpPraHWYEeCKHEe  BEIIEeCTBa,
XUMHYECKHEepeaKInu(IOYuCITy HCOCTaBY
Yy4aCTBYIOIIMXBPEAKIIMHUBELIECTB,10TEINIOBOMY3 (D (PEKTY,TOU3MEHEHUIOCTETIEHEHOKU CIT
€HUSI XUMUYECKUXDIIEMEHTOB);
XapaKTepU30BaTh(OMUCHIBATH)OOITHENCITEITM(PUICCKUEXUMUYECKUECBOMCTBAIIPOCTHIX
U CIOXHBIX BEIIECTB, TMOATBEPXKAAasi OINUCAHUE MPUMEpPaMU  MOJICKYISIPHBIX
WUOHHBIXYPaBHEHUCOOTBETCTBYIOIIMX XUMHUUECKUX PEAKITHIA;

COCTaBIISITh YPaBHEHUS DIEKTPOJUTHYECKOW TUCCOLMAIMU KHCIOT, MIEIOYeH W
COJICH,MONTHBIE W COKpPAICHHBIC YPAaBHEHUS PEaKIUii MOHHOTO OOMEHa, YpaBHEHHUS
peaKIUiA,I0ITBEPKJAIONTUX CYIIIECTBOBAHUET €HETHYECKOMCBI3UMEK Ty BEIIICCTBAMHPA3
JUYHBIXKJIACCOB;

PacKpBIBaThCYIIHOCTHOKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIXPEAKLIUUITOCPECTBOMCOCTABIICHUS AIIEKTPOHHOTO
OaTaHCad TUX PEaKIIHIA;

IPOrHO3UPOBATh  CBOMCTBAa  BEIIECTB B  3aBUCUMOCTH OT HUX  CTPOCHUS,
BO3MOXKHOCTHUIIPOTEKAHUS XUMUYECKUXTTPEBPAIICHUHBPA3TUIHBIX YCIIOBHUSX;
BBIUUCIISATH OTHOCHUTENBHYIO MOJEKYISAPHYIO ¥ MOJSPHYIO MacChl  BEIIECTB,
MACCOBYIOJIONII0O XMMHYECKOTO 3JIEMEHTa Mo (opMyJe COSAMHEHHUS, MACCOBYIO JIOJIO
BEIIIECTBA BPACTBOPE,IPOBOAUTHPACUCTHINIOYPABHCHUIOX UMUYECKOMPEAKIIUH;
CO0JTI0TaTHITPABHUIIAIIOIH30BAHUSX UMHYE€CKOUITOCYTOMUIIA00paTOPHBIMOOOPY TIOBAHHE
M,aTaKKeTPaBUIa00paeHUSCBEIIECTBAMUBCOOTBETCTBUICHHC TP YKITHSIMHUIIO
BBITIOJTHCHHUIO 1a60paTOPHBIX XUMHYECKHX OTIBITOB
MIOTIOTYYCHHIOMCOOMPAHUIOTa3000pa3HBIX BEIECTB(aMMHUAKANYTIIEKHCIIOTO Ta3a);
IPOBOAMTH  PEaKIUH, MOATBEP)KIAIOIIUE KAuYeCTBEHHBIM COCTaB  pa3iMYHbIX
BEIIIECTB: PACIIO3HABATHONBITHBIMITY TEMXJIOPUI-,0pOMU -, MO IU -, KapOoHaT-,hocdat-
,CHITUKAT-,CYIb(aT-,TUIPOKCHUI-
MOHBI,KATHOHBIAMMOHHUSIUMOHBIN3YYCHHBIXMETAJIOB, IPUCYTCTBYIONTUEBBOIHBIXPACTB
OpaxHEOPraHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE ONEpPAlldd MBICIUTEIFHOM JEATENIbHOCTH — aHalu3 W
CUHTE3,CpaBHEHNE,00001IeHIE,CHCTEMATH 3l 0, BEIIBJICHHCTIPUYHHHO-
CJIEICTBEHHBIXCBA3ECH—
JUTSIM3y4EHUSICBOMCTBBEIIECTBUXUMUYECKIXPEaKIIUi,eCTECTBEHHO-
HAyYHBIEMETO/IBITIO3HAHUI—

HaOITI0IeHUE, I3MEPEHHE,MOICTTUPOBAHUE, IKCTICPUMEHT(PEaTbHBIHUMBICTICHHBIN ).



TEMATHYECKOE

INJIAHUPOBAHMUESKJIACC
KoanuecTBOUacoB
Ne HaunMeHoBaHHepa31eI0BUT DJIEKTPOHHbIE
n/n eMIIPOrpaMMBblI Bcero Konrpoabsie TpaxTiecikue (un¢pposrie)odOpasoBaTeIb
padoThI padoThbI
HbIepecypchl
Pazgenl.llepBoHavyaibHbleXUMHYECKHCTIOHSITHS
XuMuss — BakHast
11 00J1aCThECTECTBO3HAHUS U 5 0 ) bubnmmoreka
MPAKTUICCKOMICATSIIEHOCTH LOKhttps://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBanxumuueckuep 15 1 0 Bbubnnoreka
eaKIuu IOKhttps://m.edsoo.ru/7f41837¢
Hroronopazneny 20
Pa3nen2.BaxHeiluenpeacTaBuTeIMHEOPraHU4eCKUXBEIeCTB
1 Bosayx.Kucnopon.Iloustueo 6 0 0 Bbubnnoreka
OOKCcHmax IOKhttps://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstueokucnoraxu ] 0 1 Bubnuoreka
COISIX IOKhttps://m.edsoo.ru/7f41837¢
53 Bona.Pacteopsr.IlonsTeo60 5 1 1 Bbubnnoreka
CHOBaHUSX LHOKhttps://m.edsoo.ru/7f41837¢
24 OCHOBHBIC 1 1 1 bubnmmoreka
KJIACCHIHEOPTAaHUIECKUXCOC]T IOKhttps://m.edsoo.ru/7f41837¢
WHEHUH
Hroronopazneny 30

Paszgen 3. Ilepuoanueckuii 3axoH u [lepuognueckas cucrema xumnueckux 3jemMeHToB /. U. MenaeneeBa. CtpoeHue

aTOMOB.XMMHY€ECKASCBS3b. OKI/ICJI](ITeJIbHO-BOCCTaHOBI/ITeJIbeIepeaKHI/II/I




[Teproanueckuii 3aK0H
ullepuogndeckas
3.1 cnceTI;M(;im\f;q:cxnxaneMeHT 7 bubnmotexa
LOKhttps://m.edsoo.ru/7f41837¢
oB/[.11.Menpeneena.
Crpoenue
aToMma
XumMudeckas
32 cBs13b. OKUCIUTEND 8 bubmmorexa
o LOKhttps://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEJIbHBIEPEAKIINH
Hroronopazneny 15 bubmmorexa
IOKhttps://m.edsoo.ru/7f41837¢
Pe3epBHOEBpEMS 3 bubmmorexa
IHOKhttps://m.edsoo.ru/7f41837¢
OBIIEEKOJIMYECTBOYACOBIIOIT 68

POI'PAMME




IKJIACC

KoanuecrBouacon DJIeKTPOHHbIe(1IH
HaumeHoBaHMepa3aeJI0BUTEMII (¢posrie)odpazoBa
Neni/m Konrpoubnsie | IlpakTnyeckue
POrpamMMel Bcero TeJbHbIepecypchl
padoThbI padoThbI
Paznenl.BemecTBonxuMuiecKkuepeakum
11 [ToBTOpEHME U yriTyOJICHHE 5 | 0 bubnuoTeka
' 3HAHUMOCHOBHBIXPA3/IEIOBKYpCca8k HOKAhttps://m.edsoo.ru/7141
jacca a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnmoreka
’ XUMUYECKUX PEAKITAN IHOKhttps://m.edsoo.ru/7f41
a636
13 DIIEKTPOJIUTHYECKAS 2 | ] bubnuoTeka
' JUCCOTHAITUS. X UMHUECKUEPEAKITH IHOKhttps://m.edsoo.ru/7f41
UBpacTBOpax a636
Hroronopazneny 17
Pa3zgen 2.HeMeTaJILIM NXCOEANHEHHUS
21 OO6mras XxapakTeprucTuKa 4 0 ] bubnuoTeka
' XUMHYECKUXDIeMeHTOB VIIA - LIOKhttps://m.edsoo.ru/7f41
rpynmnbl. ] agoreHsl a636
22 OGmaﬁezipaﬁsz?TTaWA 6 0 0 bubamorera
. XUMHU4 NXIJICMCHTOB -
. LHOKhttps://m.edsoo.ru/7f41
rpynmnbl. Cepa U e€CoeTMHEHUS
a636
OO0masxapakTepUCTUKAXUMHUECKUX
2.3 anemMeHToB VA A3or, pocho 7 0 1 bubnmotexa
’ FICMEHTOB TPYTHEL A30T, pH LIOKhttps://m.edsoo.ru/7f41
UXCOCTMHCHHUS
a636
OO6mras xapakTeprucTuKa
2.4 XUMHUYECKHUXIIeMEHTOB [VA 8 1 2 bubmorexa
' [IOKhttps://m.edsoo.ru/7f41
IpyIIbl. YTIIepos




HKpGMHHﬁHHXCOCI{HHeHHH

a636

Hroronopaszneny

25




Pa3gen 3. MeTauibl HUXCOCAUHEHUSA

3.1 OO1MecBoicTBAMETAIIO 4 bubnnorexa
. HHHCCBONCTRANETAIION LIOKhttps://m.edsoo.ru/7f41
a636
32 Baxuenmmuemera coeauHe 16 bubnnorexa
. PHCHITHEMETALIR I COCATHEHIA HOKhttps://m.edsoo.ru/7f41
a636
Hroronopazneny 20
Pa3nesnd4. Xumusin okpyskawmasicpena
4.1 BemecTBa nMaTepuabIBKH3HAUEIOBEKA 3 Bubmiorexa
. n P IMOKhttps://m.edsoo.ru/7{41
a636
Uroronopaszneny 3
PesepBHOEBpeMs 3 bubnnorexa
P P HOKhttps://m.edsoo.ru/7f41
a636
OBHIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 68




ITOYPOYHOE

INJIAHUPOBAHMUESKJIACC
N Koaunuyecrsouacos Jata DJIeKTpOHHbIeIU(POBHIE
. Temaypoka Kontpoabnbie | IlpakTuueckue o0pa3oBaTte/ibHbIEpeCypc
n/n Bcero HU3y4YeHUs
padoThbI padoThI bl
1 [Ipenmer xumuu. Poias xumun 1 0 0 Bbubnnoreka
BJKM3HHMUEIIOBeKa. TenanBeniecTsa LI OKhttps://m.edsoo.ru/ff0d2
10c
5 TTonsiTe 0 MeTOIaX TO3HAHUS 1 0 0 bubnuoreka
BXUMUU LHOKhttps://m.edsoo.ru/ff0d2
27e
[TpaktuueckaspadoraNel «IIpaBunapa
3 0O0THI B J1aOOPATOPUH U | 0 | bubnuoreka
pUeMbIOOpaIleHUACIIa00paTOPHBIM [HOKhttps://m.edsoo.ru/ff0d2
000pyIOBaHUEM) 3dc
4 YucTele BEMIECTBA U CMECH. 1 0 0 bubnuoreka
CriocobbIpaseneHus: cMecei [OKhttps://m.edsoo.ru/ff0d2
6ca
[IpakTrueckaspadoTa No2
5 «IE)a:s,ueneHHe cI;/Ieceﬁ (Ha 1 0 0 bromorexa
o LHOKhttps://m.edsoo.ru/ff0d2
IPUMEPEOYUCTKUTIOBAPECHHOM
COJIN)» Beg
6 ATOMBINMOJIEKYJIbI 1 0 0 bubamorexa
IHOKhttps://m.edsoo.ru/ff0d2
abc
7 XUMHUYECKUE AJIEMEHTBHI. 1 0 0 bubnuoTeka
3HaKU(CUMBOJIBI ) XUMHYECKUXIIEME [HOKhttps://m.edsoo.ru/ff0d2
HTOB be8
8 [IpocThiencI0)KHBIEBEILIECTBA 1 0 0 bubnmotexa
HOKhttps://m.edsoo.ru/ff0d2
abc




ATOMHO-MOJIEKYJISIpHOCYUEHUE

bubnunoreka
IOKhttps://m.edsoo.ru/ff0d2
ds0

10

3aKOHIIOCTOSIHCTBACOCTaBa

but6morexal [OK




BENIECTB. XUMHUECKas
dbopmyna.BaaeHTHOCTLATOMOBXH
MHUUYCCKHUX

3JICMCHTOB

https://m.edsoo.ru/ff0d2eae

11

OrHOCHUTENbHAI aTOMHAs
Macca.OTHOCUTEHHASIMOJICKYIISIPHAS
Macca

bubnuoreka
IOKhttps://m.edsoo.ru/ff0d3
23¢

MaccoBas nois

Bubianoreka

12 XAMHYECKOT03JIEMEHTA LHOKhttps://m.edsoo.ru/ff0d3
BCOETUHEHUN 50c
13 KonunuectBoBemectsa.Monb. bubnmoreka
MomnsipHas macca [OKhttps://m.edsoo.ru/ff0d5
230
14 Du3nyecKue 1 XUMHYECKUE bubnmoreka
SABIICHUSL. XUMUYECKask peaKLus [OKhttps://m.edsoo.ru/ff0d3
7fa
15 [Ipu3HaKUMYyCIOBUAIIPOTEKAHUSAX bubnuotexa
UMUYECKUXPEAKITHA [HOKhttps://m.edsoo.ru/ff0d3
al6
16 3aKOHCOXPaHEHUSIMACCHIBENIECTB. X bubnuoTeka
MMUYECKHECYPaBHECHHSI [HOKhttps://m.edsoo.ru/ff0d3
b88
Brruncnenus konudecTsa,
17 MAacCCBIBEIIECTBAIIOYPaBHEHUAMX bubnmotexa
9 IHOKhttps://m.edsoo.ru/ff0d5
UMUYECKUXPEaKIUi
708
Knaccupukauusxummudeckux
18 peakmuit (CoeTuHeHus bubmmorexa
’ LOKhttps://m.edsoo.ru/ff0d3
pasnoKeHus,3aMeIICHHS,00MeHa) 34
M.B.JIoMOHOCOB—YUE€HBIN- Ei6imoTexa
19 sHIuKIonequcT. O000IIeHNE

UCUCTEMATH3aU 3HAHUN

HOKhttps://m.edsoo.ru/ff0d4
Oc4




Kontponbraspadora Nelmoteme

Bubanoreka

20
«BelecTBanXUMUYECKHE PCAKITU LIOKhttps://m.edsoo.ru/ff0d4
290
)1 Bo3ayx — cMmech razos. Bbubnnoreka

CocraBBo3ayxa.Kucnopoa—
JICMCHTHU

IHOKhttps://m.edsoo.ru/ff0d4
43¢




npocToeBeecTBo.O30H

dusndyeckre U XUMHIECKIE

22 CBOWMCTBAKHUCIOPO/Ia bubmmorexa
HOKhttps://m.edsoo.ru/ff0d4
(peaKkIMuoKUCIECHN, 614
ropenue). ITonsiTneobokcumax —

” CrocoOBIMOTyYEeHUSAKUCIIOPO/Ia B Eubmiorexa
Aabopatopuit [HOKhttps://m.edsoo.ru/ff0d4
npoMeinuieHHOCTH. [ [pumenenue 972
KHCJIOPOJIa -

TennoBoii a3 et

4 XUMUYECKONPEAKLINU,[IOHATHE bubnuotexa
o HOKhttps://m.edsoo.ru/ff0d4
TEPMOXHUMHUYECKOMYPAaBHEHUH,IK30- 790
HOHJIO0TEPMHUYECKUXPEAKITHIX
TommuBo(HEepTh,yTOIBUMETAH).

25 3arp;13Hefme(b Boszryxa CHOCO611 bubamorexa

’ IIOKhttps://m.edsoo.ru/ff0d4
€romnpeI0TBPALICHUS
cda
[Ipaxtuueckaspadbora Ne3noreme
26 «[Tonyyenuencobupanue bubmmorexa
. IHOKhttps://m.edsoo.ru/ff0d4
KHCIIOPO/Ia,U3yICHHUEETOCBONCTBY )

27 Bomopon — anemeHT u Bubnnoreka
npocToeseniecTBo. HaxoxmenneBn IHOKhttps://m.edsoo.ru/ff0d4
pupoze ddo

)3 dusndecKkue 1 XUMUYECKHUE bubnmmoreka
cBoiicTBaBosiopoaa. I Ipumenenue IHOKhttps://m.edsoo.ru/ff0d4
BOJZIOpOIA ddo

29 IIoHATHEOKUCIIOTaXUCOIIX brbmorexa

IHOKhttps://m.edsoo.ru/ff0d5
0d2

30 CriocoOsI MoTy4eHus BOAOPO1a bubnmoreka

Bi1aboparopuun

LHOKhttps://m.edsoo.ru/ff0d4




ddo

31

[IpakTuueckaspabora Nedmoreme
«[Tomyuenue u cobnpanue
BOJIOPOJa,U3yYEHHUE Er0 CBONCTBY

bubnmmoreka
LHOKhttps://m.edsoo.ru/ff0d4
42




ModnsipHblii 00BEM T'a30B.

Bubianoreka

32 3akoHABOTaIPO [HOKhttps://m.edsoo.ru/ff0dS
42¢
BrruncieHns00b6Ma, K0IMYeCTBa
33 BEIIIECTBA rasa 1o ero bromorexa
HOKhttps://m.edsoo.ru/ff0d5
M3BECTHOMYKOJMYECTBYBEIIECTBA 520
UIN0OBEMY -
Brruucienus 00bEMOB ra30oB
34 MOYpPaBHEHUIOPEAKLIUMHAOCHOB bubmmorexa
IHOKhttps://m.edsoo.ru/ff0d5
) , ) 708
3aKOHA00BEMHBIXOTHOIIICHUITA30B
35 ®dusnvecKkue U XMMUYECKUE bubnuoreka
CBOMCTBAaBO/IbI IHOKhttps://m.edsoo.ru/ff0d5
87a
36 CocraBocHoBanuii. [ lonsTreoOn bubnuoTeka
HAUKaTOpax [OKhttps://m.edsoo.ru/ff0d5
9e2
Bonma xak
37 pactBopuTeb. HackieHHbie U bubnuoTeka
HEHaCHIIIICHHBIEpacTBOPhL.MaccoBas [HOKhttps://m.edsoo.ru/ff0d5
JIOJISBEILECTBA b40
BpacTBOpe
[IpaxTuueckaspadbora NeSmoreme
18 «[IpuroToBiieHHE PacTBOPOB bubnuoTeka
compeIeICHHONMAacCOBOMI0IEH IHOKhttps://m.edsoo.ru/ff0d5
pPacTBOPEHHOTOBEIIECTBAY eba
19 KontponbHaspadora Ne2moteme bubnmoreka
«Kwucnopoa.Bogopoa.Bona» [HOKhttps://m.edsoo.ru/ff0d6
342
40 OKCHUJIBI: COCTaB, Bubnnoreka

KJaccu(puKanus, HOMEHKIaTypa

HOKhttps://m.edsoo.ru/ff0d6
64e




[TonydeHnEenXMMHUYECKUECBOMCTBAK

41 bubnuoreka
HCJIOTHBIX,0CHOBHBIX H
IHOKhttps://m.edsoo.ru/ff0d6
aM(OTEPHBIX OKCUIOB
64e
42 OcHOBaHMSI:COCTaB,KJIACCU(PUKAIIHS,

bubmunorexal [OK




HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

[Tony4yeHnenXxuMHUYECKUECBOUCTBAO

Bubinnoreka

43
CHOBaHUI LHOKhttps://m.edsoo.ru/ff0d6
Jca
44 Kucnorsr: cocras, bubnuoreka
KJaccu(puKanus, HOMEHKIAaTypa [OKhttps://m.edsoo.ru/ff0df
ee2
45 [TonydeHnEenXMMHYECKUECBOMCTRBAK bubnuoTeka
HCIIOT LI OKhttps://m.edsoo.ru/ff0df
ee2
Conu(cpenaue):HOMEHKIIaTypa,
46 (6p AHHC) P bubnunoreka
CIIOCOOBINOIYYCHUS, X HMUYCCKHEC
N - [HOKhttps://m.edsoo.ru/00ad
BOMCTBA
9474
[TpakTrueckast pabota Ne 6.
47 PemenuneskcrnepuMeHTaIbHbIX3a1auIl Bbubnnoreka
oTeMe [HOKhttps://m.edsoo.ru/00ad
«OCHOBHBIEKJIACCHIHEOPTAHNYECKUX 9b7c
COCIUHEHMIN
I'eneTnueckas CBsI3b
43 bubnuoreka
MEKIyKJIacCaMUHEOpraHuy
YK P IIOKhttps://m.edsoo.ru/00ad
€CKHUX
. 9a50
COCIUHEHMI
49 0O000meHne u Bbubnnoreka
CHCTeMaTU3allisI3HaAHUI LIOKhttps://m.edsoo.ru/00ad
9¢cb2
KonTponbHas padora Ne3 mo
50 e e'POc 0 peK acc bubmmorexa
TeM HOBHBIE KJIACCHI
o [HOKhttps://m.edsoo.ru/00ad
HEOPTraHUYECKUXCOSTUHEHU
9¢la
IIepBBie MONBITKH
P bubnmmoreka
51 KJIacCU(PUKAIIMUX UMUYECKUXDJIEMEH

toB.IloHATHEO

HOKhttps://m.edsoo.ru/00ad




TpyHnInaxcxoaHbIX3JIEMCHTOB

Offa

52

[Iepnoanueckuit 3aK0H
ullepuonnueckascucreM

a
XUMHYECKuX3aeMeHToB /1. 1.

bubnmmoreka
IIOKhttps://m.edsoo.ru/00ad
as2c




MenneneeBa

53 [Tepro b1, rpynibl, IOATPYIITBI bromorexa
’ ’ IIOKhttps://m.edsoo.ru/00ad
as2c
54 CrpoenuearomoB.CocTaBaTOMHBIXS bubnmoreka
nep.N3orombl [HOKhttps://m.edsoo.ru/00ad
a342
CrpoeHue 3I1eKTPOHHBIX000I04eK
55 aroMoBasieMeHToBl leproanueckoric bubnmotexa
IIOKhttps://m.edsoo.ru/00ad
ucremsel/[.M1.MenneneeBa
abbc
XapakTepucruka
56 XUMHUYECKOT03JIEMEHTa TI0 €ro bubnuoreka
MTOJI0KEHUTO IIOKhttps://m.edsoo.ru/00ad
Bllepuoanueckoiicucreme/l. 1. a824
Meneneera
3nauenue [lepuonnyeckoro
57 3aKOHA]JISI PA3BUTHS HAYKU U bubnuoreka
npakTuku. J[.1. MeHneneeB— HOKhttps://m.edsoo.ru/00ad
YYCHBIN, TIEZIaroru a96¢
IpaKTaHUH
58 DIEKTPOOTPHUIIATEIEHOCTHATOMOB bubnuoreka
XUMHYECKHXDIIEMEHTOB HOKhttps://m.edsoo.ru/00ad
aab8
59 HMonHasxuMu4IecKascBsI3b bubamorexa
IIOKhttps://m.edsoo.ru/00ad
ac34
60 KoBanentnas nonsipHas bubnuoreka
XHAMHYECKASICBA3b IIOKhttps://m.edsoo.ru/00ad
aab8
61 KoBanenTHas bubnmmoreka

HCMOJIIPHAAXUMHUYCCKAA
CBs3b

HOKhttps://m.edsoo.ru/00ad
aab9




Bubanoreka

62 CreneHpoKucIIe
TENEHbORIETEHIA IOKhttps://m.edsoo.ru/00ad
ae28
63 OKHUCIIUTEIBHO- Bbubnnoreka

BOCCTAaHOBHUTCJIbHBICPCAKIIU A

IIOKhttps://m.edsoo.ru/00ad
b076




Bubianoreka

64 OKUCIINTEIMUBOCCTAHOBUTEIIN 1 [TOKhttps://m.edsoo.ru/00ad
b076
KontpoasHaspadbora Nednoteme
65 «CTp(I))eHI/IC aTl:)Ma. 1 bubmnorexa
LHOKhttps://m.edsoo.ru/00ad
XHUMHYECKaSICBI3hY
b486
66 Peseprubriil ypok. O606111eHIE | bubnuoTeka
ACHUCTEMATU3ALMS 3HAHUI IIOKhttps://m.edsoo.ru/00ad
b33¢
67 Peseprubriil ypok. O606111eHIE 1 bubnuoTeka
ACHUCTEMATU3ALMS 3HAHUI IIOKhttps://m.edsoo.ru/00ad
9¢cb2
68 PeseprubIil ypok. O60611eHIE 1 bubnuoTeka
ACHUCTEMATU3ALMS 3HAHUI IHOKhttps://m.edsoo.ru/ff0d6
1c6
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IKJIACC

N KosmmyecTBouyacos Nara DJIeKTPOHHBIEUPPOBLIE
° T
Temaypoka Konrtpoabnsie | IlpakTnueckue o0pa3zoBaTe/bHBIEpECYPC
n/n Bcero U3YYeHUS
padoThI padoThI bl
[Tepuoanueckuit
| 3akoH.Ileproanyeckas | 0 0 Bubnuoreka
CHCTEeMaXUMHUYCCKUXIJICMEHT IIOKhttps://m.edsoo.ru/00ad
oB/[.1. b59¢
Menneneena
3aKOHOMEPHOCTUBU3MEHEHUHU
2 CBOMCTB XUMHUUYECKUX 1 0 0 bubmmorexa
. IOKhttps://m.edsoo.ru/00ad
AJIEMEHTOBIEPBBIXTPEX
b6b6
MIEPUOJIOB
3 KnaccupukanusuHoMmeHknaTypa 1 0 0 bubnuotexa
HEOPraHNYECKUXBEIIECTB HOKhttps://m.edsoo.ru/00ad
b7e2
4 BuapixuMn4yeCcKOMCBA3UUTUIIBIKD 1 0 0 Bubnuoreka
UCTAJUINYECKUX PEIICTOK [OKhttps://m.edsoo.ru/00ad
bac6
Konrponsnaspabora Nelnoreme
5 «[loBTOpEHUENyTITYyOIIEHNE | | 0
3HAaHMIOCHOBHBIXpa3/IeJI0BKypcad
KJ1acca
6 KnaccupukanusaxumMuaeckux | 0 0 bubnuoreka
peaKMUnopa3INYHBIMITPU3HAKAM [HOKhttps://m.edsoo.ru/00ad
bcb0
[TOHATHEOCKOPOCTUXUMHUYECKON
7 I | 0 0 bubnuoreka
eakuuu.IlonsiTHEOrOMOTeHHBIXUTE
peartl IIOKhttps://m.edsoo.ru/00ad
TEPOTCHHBIX PEAKIIUIX beda




IlousTue o
o | 0 0 bubanoreka
XUMHUYECKOMpaBHOBeCcHH. DaKTOphI
P P HOKhttps://m.edsoo.ru/00ad
,BITHSIIOLIIIIC
y c28¢c
HACKOPOCTHbXHUMHYCCKONPEAKIIHH




" ITOJIOKCHHUC
XUMHNYCCKOTOPABHOBCCHUA

3agaq»

9 OKHCIUTETBHO- bubnmmoreka
BOCCTaHOBUTEIIbHBIEPEAKIINN [OKhttps://m.edsoo.ru/00ad
cade
TeopusadaeKTPOIUTHICCKOM
10 ;[Hcfouﬂaunf CuiabHbBIC U bubmmorexa
LHOKhttps://m.edsoo.ru/00ad
CI1a0BIEAICKTPOIUTHI
cd68
11 HNonHble ypaBHEHUsIpEAKIIAM bromorexa
HOKhttps://m.edsoo.ru/00ad
d448
XHUMHUYECKHE CBOMCTBA KUCIIOT
12 MOCHOBaHUWBCBETENPEACTABICHUIN Bubnuoreka
00 JIEKTPOJIUTHICCKOM [HOKhttps://m.edsoo.ru/00ad
JIACCOIAIIN d5d8
XuMUYeCcKue CBOMCTBA COJICH
13 BCBETE MPEICTABICHUIO0 bubnmotexa
. IIOKhttps://m.edsoo.ru/00ad
ANEKTPOIUTHICCKOMTNCCOIMAIIAN
ddb2
14 [TonsTHEOrMAPOIU3E COJIEH bubnmotexa
IIOKhttps://m.edsoo.ru/00ad
d9d4
15 O06001IeHuenCHCTeMaTH3AITUS3 bubnuoreka
HaHMI IIOKhttps://m.edsoo.ru/00ad
ddi12
[TpakTuyeckaspadora Nel. Bu6miotexa
16 «PerneHnesKCcrepuMeHTaIbHbIX

IIOKhttps://m.edsoo.ru/00ad
dbfa




KontponpHaspabora Ne2noreme
«DNEKTPOIUTHUECKASAUCCO

Bbubnnoreka

17 [HAAIus. IIOKhttps://m.edsoo.ru/00ad
XHUMUYECKUEPEAKITUUBPACT dec0
BOPAX»

18 OO6masxapakTepUCTUKATAIOT€HOB. bubnunoTtexal [OK




XMMHYECKUE CBOMCTBA Ha
puMepexJiopa

https://m.edsoo.ru/00addfe2

Xnoposonopoa.CosiHasi KUCIIOTa,

Bbubnnoreka

19 XHUMHYECKHECBOMCTBA,IIOJIYUCHHE,IT
v [HOKhttps://m.edsoo.ru/00ad
pUMEHEHHE
el04
[TpakTuueckaspabora Ne2moreme
20 [Tony4yeHneconssHOMKUCIIO bubmmorexa
«[Tony4yeHneconsIHONKUCIOTHI, U
s eH}; CSCBONCTEY IIOKhttps://m.edsoo.ru/00ad
a €348
BrruncneHusinoypaBHEHUAM
21 e eZp 5 oc Bbubnnoreka
XUMHUYECKUX PEaKIU, ecliu
peartt IIOKhttps://m.edsoo.ru/00ad
OJIMHU3pEareHTOBAAHBU30BITKE
e488
2 OO6m1as xapakTeprucTuKa bubnuoTeka
anemeHToB VIA-rpymmbl [HOKhttps://m.edsoo.ru/00ad
ebda
AnnoTtponHsie MOIU(BUKALIUN
3 cepol. Haxoxxnenue cepol u bubnuoTeka
€CCOeIMHEHUMBITPUPO/IE. [HIOKhttps://m.edsoo.ru/00ad
XHUMHUYECKUECBOMCTBACEPHI ebda
CepoBomopo,
24 . poe Heg)i ccKite bubnmoreka
TpoeHue,PU3nIecKuenxu
P IIOKhttps://m.edsoo.ru/00ad
MUYECKHE
y €802
CBOMCTBa
Oxcuapicepnl. CepHast KHCIIOTA,
ARICED P bubnuoTeka
25 (buznveckue u

XUMUYECKUECBOUCTBA,IIPU
MEHEHUE

IIOKhttps://m.edsoo.ru/00ad
ea28




26

XUMUYECKHE PEeaKlMH, JeKallue
BOCHOBC MMPOMBIIIJICHHOT'O
Croco0anoxy4eHus
CEPHOMKUCIIOTHI.
XHUMUYECKOe3arpsi3HEHNE
OKpY>Karolencpeapl

bubnmmoreka
OKhttps://m.edsoo.ru/00a
dec8a




COCAUHCHUAMUCCPBI

Brlunciienne MaccoBoit

Bubinnoreka

27
JOJMBBIXOAANPOAYKTApEaKI] [OKhttps://m.edsoo.ru/00a
17051 dec8a
OOm1ast xapaKTepUCTHKA
371eMEeHTOBV A-
28 A30T,pacpocTpaHeHue bubmmorexa
IPyNIbL. A30T,pacm HEHU
Py pactipoctp IHOKhttps://m.edsoo.ru/00a
BIIPUPOJIC,
deeab
bu3HYeCKue NXUMHYCCKUE
CBOWCTBA
AMMUaK,eropusnuecKueH
79 . bubnuoreka
XUMHYECKHECBONCTBA,TIOTyICHHE
- LHOKhttps://m.edsoo.ru/00adf]
UIIPUMCHCHUE
004
[TpakTnyeckaspadora Ne3noreme
30 N bubnuoreka
«[lonyyenneamMmMuaka,u3ydcHree
}:q i LOKhttps://m.edsoo.ru/00adf]
TOCBOMCTBY
180
31 A3OTHas KUCJI0Ta, e¢ GU3NIECKUe bubnuoTeka
HXUMHYECKHE CBOMCTBA IOKhttps://m.edsoo.ru/00adf
306
Hcnonb3oBaHne HUTPATOB U
CoJIelaMMOHHUS B KQUECTBE
1 5 . Bubnnoreka
MUHEPATBHBIXYI00pEHUIA.
P YROOP LOKhttps://m.edsoo.ru/00adf]
XUMHUYECKOE3ATPA3HEHUEOKPYKALO 518
erncpeIbl 218
COCTMHEHUSIMHUA30Ta
®dochop.Okcuadocdopa (V) u
$op Adocgopa (V) bubnuoreka
33 docdopHas kucnora, pusnIecKue

I/IXI/IMI/I‘-IGCKI/IGCBOfICTBa,HOJIyquHC

HOKhttps://m.edsoo.ru/00adf
68a




34

Hcnons3zoBannedochaToBBK
auecTBe
MUHEpaIbHBIXy100peHunii.3a
rpsI3HEHHE
npupoHoicpenpidhocharamu

bubnuoTeka
IOKhttps://m.edsoo.ru/00adf
€20




Yraepon, pacipocTpaHeHHE

Bbubnnoreka

35 BIIpUpOAEL, pHU3NISCKUEU
pupoae,Q N LOKhttps://m.edsoo.ru/00adf]
XUMHUYECKHECBOMCTBA
d9¢
Okcunpl yriaepona, ux
(U3HYECKUENXIMUYECKHECBONCTR
16 bubnmmoreka
a.
LOKhttps://m.edsoo.ru/00adf
DKOJIOTUYECKUETIPOOIIEMBI, cbe
cBsi3aHHBIecOKcuoMyTiepoza(l -
V)
37 VronbHa CIIOTaneeco bubmmorexa
roJIbHAsi KHCJIOTaH bt
HOKhttps://m.edsoo.ru/00ae
006¢
[TpakTuyeckas padora Ne 4 o
38 teMe"[lonyyeHuneyriekuciororasa. bubnuoreka
KayecTBeHnHasipeakiusiHa HOKhttps://m.edsoo.ru/00ae
KapOoHaT-MOH" 027¢
[TepBoHaYaTbHBIC TOHATHUS
39 000pPraHNYECKUX BEIIECTBAX bubmorexa
P IHOKhttps://m.edsoo.ru/00ae
KaK 0COEIMHEHUSAXYTIIepoia
054¢
40 KpemuuiitnerocoennaeHus bubmmorexa
P LIOKhttps://m.edsoo.ru/00ae
080a
[TpakTuueckas pabota Ne
41 5.Pemenne bubnuoreka
AKCIIEPUMEHTAJIbHBIX3a]a4IIOT IHOKhttps://m.edsoo.ru/00ae
eMe«BaxuHelmme 0bf2
HEMETAJUIBINUX COCIUHCHUS
Kontponbraaspabora Ne3roreme
. bubnuoreka
42 «BaxHeHnmeHeMeTaIbINIXC

OCIHUHCHUS

HOKhttps://m.edsoo.ru/00ae
0el8




43

O61as
XapaKTEPUCTUKAXUMHUCCK
HXAJIEMEHTOB—

bubnuoreka
OKhttps://m.edsoo.ru/00ae
103e




MeTauioB. Meramnndeckas CBSI3b
HMCTAJIJINYCCKast
KpUcTajunueckasipemnerka. @uznue
CKHE CBOICTBa

METAIIJIOB
XuUMHYECKHE CBOMCTBA
44 METaJUIOB. DJIEKTPOXUMUYECKUMP bubnmotexa
OKhttps://m.edsoo.ru/00ae
ol § 1156
HANPsKEHUHMETAIIIOB
OO6mmecnocoObIMOTyYeHUs
MeTasioB. CIliaBsbl.
45 BrrunciieHusnoypaBHEHUSMXUMU bromorexa
IHOKhttps://m.edsoo.ru/00ae
YECKUX 1156
peakuui,ecInoJUHU3PEareHTOB -
COJICPKUTIIPUMECH
46 [ToHsITHEOKOPPO3UMMETATIIIOB bbmmorexa
IHOKhttps://m.edsoo.ru/00ae
1278
47 IllenoynbIeMeTaTIIbI brbmmorexa
IHOKhttps://m.edsoo.ru/00ae
14b2
43 OKcuIbI M TUAPOKCUBI HATPUS Bbubnnoreka
HKaJIUs IHOKhttps://m.edsoo.ru/00ae
14b2
49 [IlenoyHO3eMENBHBIE METAIIIIBI — bubnuoreka
KaJIbIMHMMarHAH LIOKhttps://m.edsoo.ru/00ae
15e8
50 Baxxuennmecoe THHEHUSIKAIBIUS bubmmorexa
IHOKhttps://m.edsoo.ru/00ae
15e8
51 O06001IeHnenCHCTeMaTH3AITHS3

HaHuu




JKécTrkocThBOABINCTIOCOOBIECYC

Bubinnoreka

32 TpaHEHUs HOKhttps://m.edsoo.ru/00ae
1886
53 [TpakTuyeckas padora Ne 6 1o bubnuotexa

TeMe'" KECTKOCTbBOABIMMETOABIES

IHOKhttps://m.edsoo.ru/00a
clae8




ycTpaHeHus"

. Bubnnoreka
>4 AmomuHmii LHOKhttps://m.edsoo.ru/00ae
1c64
55 AM(pOTEpHBIECBONCTBAOKCUAANUT bubnuotexa
UAPOKCHIA HOKhttps://m.edsoo.ru/00ae
1c64
bubnmmoreka
56 Keueso LHOKhttps://m.edsoo.ru/00ae
1d86
57 Oxcuapl, THIPOKCHUIBI U bubnuoreka
commkenesa(ll)mkenesa (1I) [HOKhttps://m.edsoo.ru/00ae
35e6
58 O06001eHeccTEMATH3AIINA3
HaHHH
[TpakTuueckas pabota Ne
59 7.Pemenne bubnmmoreka
AKCIEPUMEHTAIIbHBIX33]aUIOT IHOKhttps://m.edsoo.ru/00ae
eMme«Baxneiiume 3de8
METaJUTBINUX COCAMHCHUS
BbrarcieHUsoypaBHCHUSIMX MU
YECKUX PEaKIUi, €CITU OJMHHI3
60 peareHToB J1aH B U30BITKE bubnmoreka
WIMCOAEPKUT IPUMECH. [TOKhttps://m.edsoo.ru/00ae
BrIunciaeHuIMacCcOBONI0IMBBIXO 1750
JanpoayKTa
peakiuu
61 O06001IeHnenCHCTeMaTH3AITHS3
HaHHH
KonTponpraspabora Nednoreme
62 «BaxxHenmeMeTalIbInuXC

OCOUHCHU




63

BemectBa u Mmatepuaisl
BIIOBCEHEBHOMKU3HNYEIIOBEKA

bubnuoreka
OKhttps://m.edsoo.ru/00ae
3150




64 XuMuieckoe 1 bubnmoreka
3arps3HEHUEOKPYKAIOILEe HOKhttps://m.edsoo.ru/00ae
Hicpebl 4270
65 Ponb xumuu B 1 bubnmoreka
PEIICHUUIKOIOTHIECKUX [HOKhttps://m.edsoo.ru/00ae
npobiem 4270
66 PesepBHbIil ypok. O60611eHIE | bubnuoTeka
HCHCTEMATHU3aLIMS 3HAHUI LHOKhttps://m.edsoo.ru/00ae
0d0a
67 PezepaHblil ypok. O6001eHne 1 bubnuotexa
HCHCTEMATHU3aLIMS 3HAHUI IOKhttps://m.edsoo.ru/00ad
b33c
68 PezepaHblil ypok. O6001eHne 1 bubnuotexa

HCcUCTEMAaTH3alUs 3SHAHUH

IIOKhttps://m.edsoo.ru/00ad
9cb2

OBIIEEKOJIMYECTBOYACOBIIOIT
POI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOTI'OITPOLHECCA
OBA3BATEJIBHBIEYYEBHBIEMATEPHAJIBIVIAYYEHHUKA

» Xumus,8xinacce/I'abpuensnO.C.,OctpoymoB U.I'.,CnankoBC.A.,AKIIMOHEPHOCOOIIECTBO
«M3narensctBo«l IpocBemienre»
* Xumus, 9 kinace/ I'abpuensu O.C., Octpoymos WN.I'., Cnaakos C.A.,

AxuunonepHoeobmectBo«3narensctBo«l IpocBenieHne»

METOAUYECKUEMATEPUAJIBIAJIAYYUTEJA

Meroanueckoenocoonekyueonnky8,8kmacceiO.C.["abpuensna, Beprukans," Ipoda”

HUP®POBBIEOBPA3OBATEJIBHBIEPECYPCBINPECYPCBICETUUHTEPHET
LHOC"Mos

[Ixoma"https://myscho

ol.edu.ru

Poccwuiickasnekrponnasimkonahttps://resh.edu.ru/subject/4/5/
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