MHWHUCTEPCTBO IPOCBEMEHUSI POCCUCKOH
®EJEPAIIMMMHAHUCTEPCTBOOBPA3ZOBAHUSOPEHEYPI'CKOM
OBJIACTH
MKY "Ornen o6pazoBanna Anmunncrpanuu [leppomaiickoro
paiiosaOpendyprekoiiodaacru

MBOY" JenunckanCOI"

PaccmoTpeHo: - Vreepiselo:

HA 3aCE/AHHH | Hupextop MBOY «Jlenunckas COLL»
nej. coBera ' a/:%z% /Kapuesa T.W./
Tporokon Ne - IIpuxas No_ 42

Or A2. 02 2023r or: 28 08 = 2023r

POCTA

TOUKA

R

PABOYASIIIPOIPAMMA
(1ID2217602)

yueOHoronpeamera«Xumus»(ba3oBbiiiypoBeHs)

nnsobyqarommxcs 8— 9xnaccon

. Jleunucknii2023



MHHOACHUTEJIBHAA3SAIINCKA

[TporpamMManoXuMHUHHAYPOBHEOCHOBHOTO0O0IIET000pa30BaAHUACOCTABICHAHA0CHOBETPEOOBAHUIKPE3Y
JbTaTaMOCBOCHUI0CHOBHONOOPA30BaTEIbHOUITPOrpaMMBIOCHOBHOT000111€r000pa30BaHusl, IPEICTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBe ¢enepalibHOW pabodeil mporpaMmbl  BOCHUTAaHUS |
CY4ETOMKOHLICTIIIUHIIPETIONaBaH U yyeOHOToTIpe IMeTa« X UMHU»BOOpa30BaTeIbHBIXOpranu3amusxPoccuiick
ondenepauuu.

[Iporpamma 1o xumuM JIa€T MPENCTABICHUE O NENAX, OOMIeH cTparernd OOydYeHUs, BOCIHTAHUS
UPa3BUTHA00YUYAOIIUXCSICPEICTBAMIYY€OHOTOITPEIMETA,y CTAaHABIIMBACTOOSI3aTEILHOCTIPEMETHOCCOIEPIKA
HHUE, NpeIyCMaTpUBacT pacHpeesicHHe €ero Io KilaccaM U CTPYKTypUpOBaHHE IO pas3jienaMm |
TEMaMITPOTPAMMBITTOXMHH,OTIPEICIISIC TKOINYECTBEHHBICHKAUYECTBCHHBIEXapPaKTEPUCTHUKUCOICPKAHUS, PEKO
MEHJIyeMyI0  IIOCIIEJIOBATeILHOCTh ~ HM3YYCHHS  XHMHUM € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUITPEIMETHBIXCBS3CH, JIOTMKH Y4YeOHOTO TMporecca, BO3PACTHBIX OCOOCHHOCTEH O0O0ydJaroImxcs,
oTpeneNsieT BO3MOKHOCTHUIPEAMETa I peaiu3aluu TpeOOBaHWW K pe3ysbTaTaM OCBOCHHUS OCHOBHOMU
o0OpazoBaTenbHOU
POTPaMMbIHAYPOBHEOCHOBHOT000IIIEr000pa30BaHHM s, aTAK)KETPEOOBAHUHKPE3YIIbTaATAMOOYYCHUSX MU HAY
pOBHGHeHeﬁ N3YyUYCHUA npeamera n OCHOBHBIX BUI0B y‘-Ie6H0-H03HaBaT€JII)H0ﬁ JCATCIIBHOCTHU
00yyJaromerocs MOOCBOCHUIOYYEOHOTO COJICPIKAHMS.

3HaHUEXUMUUCITYKUTOCHOBONIIA(POPMUPOBAHUIMUPOBO33pEHUA00y aOLIErOCs,eroNpeICTaBICHUIO

MaTepuaIbHOMEIUHCTBEMHUPA, BAXKHYIOPOJIBUTPAIOTPOPMUPYEMBbIEXUMUEHITPEICTABICHUS 0
B3aMMOIIPEBPALICHUSIX SHEPrUM U 00 HBOJIOLMU BEUIECTB B MPUPOAE, O MyTIX PEICHUATIO0aTIbHBIX
npoOjeM  YCTOMYMBOTO  DPa3BUTHUSI  YEJIOBEUYECTBA—  CHIPHEBOMA, SHEPreTUYECKOM,  MHUIIEBOU

UAKOJIOTMYECKOWOEe3011acHOCTH, MPOOIeM3ApaBOOXPAHEHUS.

HSyLIeHI/ICXI/IMI/II/Ii

CIOCOOCTBYET pealu3alii BO3MOKHOCTEH JUIs caMOpa3BUTUS W (OPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH,e€00111el U PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHUE MBIIUIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEH OOydaroluxcs, HaBbIKOB
UXCaMOCTOATENbHOIY4e0OHON e TebHOCTH, IKCIIEPUMEH TAIbHBIX UM CCIIEI0BATEIbCKUXYMEH U, HE00X 0IUMBI
XKaK BIIOBCEHEBHOW KU3HU,TAKUBIPO(DECCHOHATILHONIEATEIbHOCTH;

3HaKOMI/ITCOCHeI_[I/I(I)I/IKOﬁHaquOFOMLIMHCHHH,3aKJIa,I[I>IBaeTOCHOBBII.[CJ'IOCTHOFOBSFJ’IHI[&H&G,Z[I/IHCTBOHp
HUPOABIN YCTIOBCKA, ABJIACTCA OTBETCTBCHHBIMOTAIIOM
B(bOpMI/IpOBaHI/II/IeCTeCTBCHHO-HaquOﬁFpaMOTHOCTI/IO6yLIaIOIJ_II/IXC$I;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
KIIPUPO/JI€,KUEI0BEKY, BHOCUTCBOMBKIIAJ] BIKOJIOTNYECKOE00Pa30BaHHE00YyYarOLINXCS.

JlaHHBIEHATPaBIEHUSBOOYUCHUMXUMUHO0OECTICUnBAIOTCsICTIe I PrKOicoAepKaHusTy4eOHOTOITpeIMeTa,
KOTOpBIﬁ ABIISICTCA Ieaarort4yeCKu aI[aHTI/IpOBaHHI)IM OTpa)I(eHI/IeM 6330BOI71 HaYKI/I XUMHUN
HAaONpPeAEIEHHOMATANEECEPAZBUTHSL.

KypcxuMunuaypoBHEOCHOBHOT000IIIETr000pa30BaHUIOPUEHTUPOBAHHAOCBOCHUEO0yYaIOIIIUMHUCSICUCTE
MI:IHGpBOHaanLHBIXHOHHTHﬁXHMHH,OCHOBHeOpFaHI/I‘-IeCKOfIXI/IMI/II/II/IHeKOTOpBIXOTI[GHLHBIXZ’»HEI‘II/IMBIXHOHSIT
Wi OPraHuYECKOMXUMUU.



CrtpykTypa coiepxaHusl MporpaMmbl 0 XUMUU CPOPMHUpPOBAHA HAa OCHOBE CHCTEMHOTO MOJXOAa K
eénsyueHunto.CoepKaHue  CKJIaJbIBACTCIM3CUCTEMBIITOHATUHOXUMUYECKOMAIIEMEHTEUBEIIECTBEU CUCTEMBI
HNOHATHM O  XMMHYecKoil  peakiuu. OO0e 3TH  CHUCTEMBl  CTPYKTYPHO  OPraHM30BaHBI IO
IPUHLIMITYIIOCIIEI0BATENbHOIOPa3BUTUA3HAHNHHA0OCHOBETEOPETUUECKUXITPEICTABIIEHUMPA3HOT Oy POBHS:

ATOMHO-MOJICKYJIIPHOTIOYYCHUAKAKOCHOBBIBCECTOCCTCCTBO3HAHU A,

[Tepuonnueckorozakona/l.l1.MeHieneeBakakOCHOBHOT03aKOHAX UMHUH;

y‘-IeHI/IHOCTpOCHI/II/IaTOMaI/IXI/IMI/I‘ICCKOfICBﬂSH;

HpeI[CTaBJ'IeHI/IﬁO63.]'[CKTpOHHTHHCCKOﬁﬂHCCOHHaHHHBeI_HeCTBBpaCTBOan.

Teopernueckne 3HaHHMS ~ PAacCMATPUBAIOTCS HA  OCHOBE  OMIIMPUYECKH  TOJIYYCHHBIX U
OCMBICJICHHBIX(DaKTOB, Pa3BHUBAIOTCS OCICIOBATEIBHO OT OJHOTO YPOBHS K JPYTOMY, BBIIOJHSS (YHKIIUU
00BsICHEHUS
UIIPOTHO3HPOBAHMSICBOMCTB,CTPOSCHUSUBO3MOKHOCTEUITPAKTHICCKOTOIIPUMEHEHHSIUTIONY YCHUSIN3y4aeMBIX
BEILIECTB.

OCBOEHHETIPOTPAMMBITIOXUMUHUCIIOCOOCTBYET(HOPMUPOBAHUIOTPEICTABICHUIOXUMUYECKONCOCTABIISIIO
med Hay4YHOM KapTHUHBI MHpa B JIOTUKE €€ CUCTEMHOW MPUPOMAbI, LEHHOCTHOIO OTHOIIECHUS
KHay4YHOMY3HAaHUIOUMETOJAMIIO3HaHUABHAYKE. I3yUeHHEeXUMUUIIPOUCXOAUTCIIPUBIICYUEHUEM3HAHU U3 paHEe
M3YYEHHBIX yUeOHBIX mpeaMeToB: «OKkpyxaromuii Mupy, «buonorus. 5—7 knaccel» u «PU3nKa. 7KIaCCH.

[Ipy wu3yuyeHUM XUMUU TPOUCXOAUT (POPMHUpPOBAHME 3HAHUI OCHOB XHMHUYECKOM HayKd Kak
00JaCTUCOBPEMEHHOTO ©CTECTBO3HAHMSI, TMPAKTUYECKOW JEeATENIbHOCTH 4YeJIOBeKa M Kak OJHOTO U3
KOMITOHCHTOBMHUPOBONKYJIBTYpBI. 3a1auaydeOHOroNpeIMETaACOCTONTB(HOPMHUPOBAHIUHCHCTEMBIXUMUICCKUX3
HaHUU
— BaXHEHIMX(}aKTOB,TOHITHIA,3aKOHOBUTEOPETHUECKUXTONOKEHUH,TOCTYITHBIX00001IEeHUITMUPOBO33pEH
YECKOroXapakTepa,I3bIKaHayKH, BIIPHOOIICHUUKHAY THBIMMETO,IaMITO3HAHUSTIPUHA3Y YCHUHBEIIIECTBUX IMHIYEC
KUXPEaKINil,BOPMUPOBAHUUUPAZBUTUUIIO3HABATEIbHBIXYMEHUMUUXTTPUMEHEHUUB y4eOHo-
MO03HABATEIILHOM u y4e0HO-HCCIIeIOBATEIIbCKON JIESITEIIbHOCTH, OCBOCHUU TIPaBHII
0e30macHOT000paIEHUSICBEIIECTBAMH BIIOBCEAHEBHON KU3HU.

[Ipun3yueHuUXMMHUHUHAYPOBHEOCHOBHOT000IIET000pa30BaHNABAKHOE3HAUEHUEITPHOOpETUTaAKUELIENH,
KaK:

- (hopMHpOBaHHEMHTEIUIEKTYaIbHOPa3BUTOMIMYHOCTH,TOTOBOHKCAMOOOPa30BAHNIO,COTPYAHUYECT
BY,CAMOCTOSATEIbHOMYIPUHATHIOPEIIEHUI,CTOCOOHONA AN TUPOBATHCIKOBICTPOMEHSFOLITMCS Y CTOBUSIMIKH3
HU;

—  HampaBJIE€HHOCThOOYUYEHHSHACHUCTEMATHYECKOETPUOOIIEHNE00Y atoINX CAKCAMOCTOATEILHONIT03
HaBaTEJIbHOM  JIEATENIbHOCTH, HAy4YHbIM METOJaM  [O3HaHWsd, (HOPMHUPYIOIIMM  MOTHBALUIO U
Pa3BUTHECTIOCOOHOCTEHKXUMUM;

- obecrneveHneyCcIoBHiA,CIOCOOCTBYIOMIMXITPUOOPETEHUIO00YYAIOIIIIMHCSIONIBITAPA3HO00pa3HON 1E
SITETbHOCTH,TO3HAHUSIHCAMOTIO3HAH U, KITFOU€BBIXHABBIKOB(KITFOUEBBIXKOMIIETEHITHH ), UMEIOITNX YHIUBEPCATTH
HOE3HAYEHUE IS Pa3IMYHBIXBUIOBICSITEIILHOCTH;

- (dopmupoBanue oO0meld (YHKIHMOHATHPHOH W ©CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHCIICYMEHHIOOBCHATHHOIICHUBAThBICHASOKPY KAIOIETOMUPA, UCTIOIb3YI3HAHU U OTIBIT, IOy YCHHBICTIPH
U3yYCHUHXUMHH, TPUMEHIThUXTTIPUPEIICHUUTIPOOIEMBIIOBCETHEBHOMKHU3HUUTPYAOBOUICATETLHOCTH,



- (opmupoBaHHEyOOyUaAIOIUXCATYMaHUCTUYECKUXOTHOIIEHUH, TOHUMAHUSTIEHHOCTUXUMHYECKUX
3HAaHUUUIIBBIPAOOTKUIKOJIOTUUECKULIETeCO00Pa3HOTOMOBEICHUSBOBITY UTPYIOBONIESITENTEHOCTH
BIIEJISIXCOXPAHEHHUS CBOETO3J0POBbSIM OKPYKAIOLIEHTTPUPOTHONCPEIBI;

-  Pa3BUTHEMOTHBAIMUKOOYYEHUIO,CITOCOOHOCTEHKCAMOKOHTPOIIOMCAMOBOCTINTAHUIOHAOCHOBEYCB
OCHHSI00IIEYETI0BEYECKUXIICHHOCTEH,TOTOBHOCTUKOCO3HAHHOMYBBIOOPYITPOQHIITHHATIPABICHHOCTH
JabHEHIIeroo0yYeHu .

OOmiee 4MCIO YacoB, OTBEACHHBIX JUIS W3yYeHHWsl XHMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi,coctaBisieT 1 364acos: B 8kitacce—68uacoB(2uacaBHeiento),B9 kiacce—68
yacoB(24acaBHEIEIIIO).

COJAEP/KAHUE
OBYYEHUASKIIACC

HepBOHa'—laJIbeIEXI/IMI/I'—leCKI/IeHOHHTI/IH

[Mpenmerxumun. PobxuMumnBxu3HU4eoBeka. XumusiBcrucremenayk. TenanseniectBa. @usndeckue
CBOMCTBA  BEIIECTB. ATrperarHoe COCTOSHHE BemecTB. [loHSTHE O MeTOmax TIO3HAHUS B
xumun.YucrteieBemectBan cMecu. CriocoObl pa3ieIeHUsICMECEH.

ATOMBIIMOJIEKYJIbL. XUMUYECKHEd1eMEeHThI. CHUMBOIBIXUMUYECKIXA1eMEeHTOB. I IpocThiencioxkHbIeBeIIE
CTBa.ATOMHO-MOJIEKYJISIPHOEYUEHUE.

Xumunyeckass (opmyna. BaneHTHOCT aTOMOB XMMMUYECKHUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBaselecTB. OTHOocuTeNIbHasiaTOMHassMacca. OTHOCUTENIbHAsIMOIEKYIsIpHasiMacca. MaccoBas oI XuMuy
€CKOr'02JIEMEHTAaBCOCIUHEHUH.

KommuectBoBeniecta.Monb.MonsipHasiMacca. B3anMoCBA3bKOINYECTBA,MACCHIMUUCIACTPYKTYPHBIX
euHuIBeIecTBa. Pacuéreino GopMyraMXUMHUUECKUXCOETMHEHUH.

dusndyeckue M XUMUYCCKUE SBICHHS. XHMHYECKas Peakius W e TMpPU3HAKU. 3aKOH COXPAHCHUS
MacchIBelecTB. XuMuueckueypasHeHus. KinaccuukanusaxuMuaeckuxpeakinii(Coe TMHEHH S, pa3IoKeHus,3a
MEIIEHUS,00MEeHa).

Xumuueckuniaxcnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYAOH, MpaBUiIaMu pabOThl B JaOOpaTOpUM U MpHEMaMU OOpalleHUs
c1a0OpaToOpHbIM  00OpYy/NOBaHMEM, HM3ydyeHME U ONHMCaHUEe  (PU3UYECKUX  CBOWCTB  00OpasloB
HEOpraHMYeCKUXBEIIeCTB,Hab 0 AeHnepU3nIecKuX (IU1aBICHUEBOCKA, TasTHUEIIb/Ia,pACTUPAHNECaXapaBCTYIIK
€,KUMEeHNEN KOHJEHCAlMsl BOJBI) M XMMHUYECKHUX (TOpEHHE CBEYH, MPOKAJTMBAHHE METHOW IPOBOJIOKH,
B3aMMOJICHCTBHEMENACKUCIOTOM )sIBIEHNH, HAOJI0 I HUEe MO CAaHMeTTPU3HAKOBIPOTEKAHUSIXUMUYECKUXPEaK
Uii(passiokeHnecaxapa,B3auMoAeHCTBUECEPHONKUCIIOTHICXI0PUI0MOapHs, pa3iokKeHUEr U IPOKCUIAME TN
(Il)mpunarpeBanuu,B3auMoieiictBuexenesacpactsopomcoanmei(Il), uzyuennecrnocoboBpasienenusicmece
H: Cc TOMOINBIO  MarHuTa, (QWIBTPOBaHHWE,  BBIIAPUBAHUE, TUCTWUIALMUSA,  Xpomarorpadus,
NPOBEICHUCOYNCTKHA TIOBAPEHHOW COJM, HAOMIONEHHE W ONHCAHUE pPe3yJbTaTOB IPOBEICHUS OIIBITA,
WITIOCTPUPYIOIIEr03aKOHCOXPAHEHUS MAacChl, CO3JaHUEMO/IEIeH MOJIEKYJI(IIapOCTEP/KHEBBIX ).

BaxHeilimuenpeacTaBuTe/IMHEOPraHUYeCKUXBEIIeCTB



Bo3znyx — cMmech razoB. CocraB Bo3ayxa. Kucimopom — 23JI€MEHT W IPOCTOE  BEIIECTBO.
Haxoxnenuekucnopona B mnpupoje, Gpusnuyeckrue U XuMUYeckre cBoicTBa (peakuuu ropeHus). OKCUABL.
[Tpumenennekucnopoga. CnocoObl TOMY4YEHHs KHUCIOpoJa B Ja0OpaTopud ¥ MPOMBIIIICHHOCTH.
Kpyrosopot kucnoponasnpupoae. O30H— auiioTponHasiMoAr(pUKanus Kuciopoa.

TeroBoit ekt  XUMHUYSCKON — peakiuu, TEPMOXMMUYECKHE  YpaBHCHHs, 9K30- H
SHIOTEpPMHUYUECKHEepeakiini. TOIIMBO: yrojib W METaH. 3arps3HEHUE BO3/yXa, YCHICHHE MapHUKOBOIO
s dekra, pa3pynIeHHe030HOBOTOCIO.

Bonopon—
3JIeMEHTHUIIpocToeBelecTBO. HaxoxneHrneBo1opoaapnpupoe, pu3nueckuenXuMun4ecKueCBOMCTBAa,
IpUMEHEHHe,crIoco0b! moayuyeHus. KucioTer nconu.

MonsipHbIH00BEMIa30B. PaCU€ThITOXUMUYECKUMYPABHEHUSIM.

®usnueckue cBoWcTBa BOoAbpl. Boxa kak  pactBoputens.  PactBopel.  HacelieHHbIE  H
HEHACBILICHHBIEPACTBOPLI. PacTBOpUMOCTH BellecTB B Boie. MaccoBas 10is8 BeleCTBA B pacTBOpE.
XHUMHUUECKHUE
cBoiicTBaBo1bl. OcHOBaHUS. PosibpacTBOpOBBIpUPOIeUBKI3HNYEN0BEKA. KpyroBopoTBOABIBIIpHpPOAE.3arpsizH
E€HUENPUPOIHBIXBOA.OXpaHau OYUCTKAIIPUPOIHBIXBO/.

Knaccudpukanusueoprannueckuxcoenqunenunit. Oxcunpl. Kinaccuduxarmsokcuion: coneodpaszyromnme(oc
HOBHBIC,KUCIIOTHBIC,aM(OTepHBIC )uHEcoIeoOpa3yromue. HomeHknarypaokcn10B. DH3n4eCKUCHXUMUICCKIE
CBOMCTBAaOKCHI0B. [lomyueHneokcu10B.

OcnoBanus.KnaccupukanusocHOBaHMIA: IETOYHHHEPACTBOPUMBbIEOCHOBaHU . HOMEHKIaTypaocHOBaH
nii. OU3nYeCKMEenXNMUYECKUECBONCTBAOCHOBaHUM. I [oryueHneocHOBaH M.

Kucnorsl. Knaccuduxanus xucinor. Homenknatypa kucinor. Pusznueckue U XMMHUYECKHE
cBorcTBakucnor.Psan aktuBHocTumerauioBH. H.bexerosa.Ilonydennexkucior.

Comu.Homenknatypacosneit. DuzndyecknenxumuueckuecBoiictBacosnei. [lonyuenueconeit. I enernueckascn
S13b MEXKIYKJIacCaMl HEOPTraHUYECKUXCOETUHEHHM.

Xumuueckunxkcnepumenm:

KaueCTBEHHOEOMPE/IEIIEHUECOIEP)KaHUIAKUCIIOPOAaBBO3/1yX€,10JIyUeHEe,cOOMpaHne,paclio3HaBaHue U
U3y4YeHHE  CBOWCTB  KHCIOpOJAA,  HaONIOJIEHWE  B3aUMOJICHCTBUS  BEUIECTB  C  KHUCIOPOJIOM
MY CJIOBUSBO3HUKHOBEHUSUIIPEKPALICHUATOPEHUs(TI0Kapa),03HaKOMIIEHHEeCO0pa3laMHOKCHIOBUOTTMCAaHHE
UX  CBOMCTB, IONlyuyeHHe, COOMpaHUe, paclo3HaBaHHWE M  H3Y4YEHHE  CBOWCTB  BOJOpOJA
(ropenwe),B3anMoeiicTBueBoJopoaacokcugommeTu(11)(Bo3MOKHOMCIIONB30BaHUEBUACOMATEPHATIOB ), HA0
I0JIeHue OoO0pa3loB BEIIECTB KOJUYECTBOM | MOJb, UCCIEOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS
BELIECTBCPA3INYHONPACTBOPUMOCTBIO, TPUTOTOBIEHUEPACTBOPOBCONIPEAEIEHHONMACCOBOUI0JIEHPACTBOPEH
HOT'OBEIIIECTBA,B3aUMOIeICTBHEBOIbICMETaNIaMHU (HATPUEMUKAJIbIEM )(BO3MOKHOUCIIOJIb30BaHNEBUIEOMAT
€pHasoB), HccleI0BaHue o0pas1oB HEOPraHUYECKUX BEIIECTB pa3IMYHbIX KJIACCOB,
Ha0JIr01eHUEM3MEHEH U OKPACKUUH/INKaTOPOBBPACTBOPAXKUCIIOTHUIIENIOUEH, N3y YeHUEB3aUMOIeCTBUSIOKCH
Jamenu
(I)cpacTBOPOMCEPHONKHUCIIOTHI, KUCIOTCMETAIUIAMH, pEaKIUIHEH TPaTu3aliy, 10Ty 4eHUEHEPACTBOPUMBIXOC
HOBaHMM,BBITECHEHHEOJHOIOMETAIIAAPYTUMU3PACTBOPACOIIN, PEIEHUEIKCIIEPUMEHTAIbHBIX331aUI0TEMEK
BakHeNneKIacChIHEOPTaHUYECKUXCOCTMHEH .

IHepuoanueckniizakonullepuonuyeckagcucremaxumuueckuxdjiemenTos /[..Meneneena.



CrtpoenuearoMoB.XUMHYECKASACBA3L. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIEPEAKINH



[lepBrle MOMBITKH KiIacCU(UKALMM XUMHYECKUX 3eMeHTOB. [loHsiTHE O rpynmax CXOAHBIX
3JIeMEHTOB(ILEIOYHbIEC U IIET0YHO3EMENbHbIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE T'a3bl). DIEMEHThI, KOTOPbIE
00pa3yroTaM(pOTepHBICOKCUIBI U TUIPOKCHU/IBL.

[Iepnonnueckuinzakon.llepnoanueckascucreMaxumuueckuxainemenTos/l.M1.Menneneesa. Koporkonep
MOJHas ¥ AIMHHONeproaHas Gopmsel Ilepruoauueckoii cuctemMbl XuMudeckux semenToB Jl. U.Menaeneesa.
[Tepuonel u rpynnsl. PU3ndecKuil CMBICI MOPSAAKOBOIO HOMEPA, HOMEPOB NEPUOJIA U IPYIIIBIAIEMEHTA.

Ctpoenne aromoB. CoctaB aToOMHBIX saep. WM3oTombl. OnekTpoHbl. CTpPOEHUE SJIEKTPOHHBIX
obonouekatoMoB mepBbix 20 xumuyeckux anemeHToB I[lepmonuueckoir cucremsl [I. WM. Menneneesa.
XapakTepuCTUKaXMMUYECKOT0IeMeHTa noeronooxxenutosllepuonuueckont cucreme/l.M1. Menneneesa.

3aKOHOMEPHOCTUU3MEHEHUAPAINY CAaTOMOBXUMUYECKUXAIEMEHTOB,METAIIINYECKUXNHEMETAIITINUECK
MUXCBOMCTB I10 TPYyNIIaMU IIEPUOIAM.

3nauenuellepuonnueckoroszakonaul leprnoanueckoiiCuCTEMBIXUMUYECKUXDJIEMEHTOBUISIPA3BUTHSIHAY K
un npaktuku. .M. MenzaeneeB—y4€HpIMUTpak 1aHVH.

XI/IMI/I‘leCKaHCBSBB.KOBaJ'IeHTHaH(HOHHpHaHI/IHeHOHHpHaH)CBHSB. BJICKTpOOTpI/II_IaTeJ'IBHOCTLXI/IMI/I‘leCKI/I
X2J1eMeHTOB. MloHHAas CBS3b.

CrenenpokucieHnsa. OKUCIUTETBHO-
BOCCTaHOBUTENbHbIEpeakuu. [ [poliecchiokuCIeHUSIMBOCCTAaHOBICHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuttecrcuﬁakcnepumenm :I/I3y‘-ICHI/I€06pa3IIOBBCIHGCTBMeTaJIJIOBI/IHeMCTaJIJIOB,BSaHMOILCfICTBHeFI/IIlpOK
cuJaliMHKacC

pacTBopaMu  KHCJIOT M LIeJIoYed,  MPOBEJEHUE  OMNBITOB,  WJUIIOCTPUPYIOLIMX
MIPUMEPBIOKUCIUTENbHOBOCCTAHOBUTEIbHBIX PEAKINI(TOpEeHIE, peaKInUPa3I0KEHHS,COEAUH
€HUS).

Meoswcnpeomemnvieceasu

Peamus ALUAMCIKIIP CI[MCTHBIXCBSIBeﬁHpHI/I3quHI/IHXI/IMHHB SKHaCCCOCYH_[eCTBJIHeTCH‘{ep C3UCITIOJIb30BaH
I/IeKaKO6IJ_II/IX€CTeCTBeHHO'
HayLIHI)IXHOHHTI/Iﬁ,TaKI/IHOHSITI/Iﬁ,$IBJ'ISIIOHII/IXCS[CI/ICTCMHI)IMI/II[JU[OTHGHI)HI)IXHpeI[MeTOB €CTCCTBCHHO-
HAay4YHOI'0 UKIJIA.

OOmue ecTecTBEHHO-HAyYHble MOHSTHS: Hay4yHbIM (akT, TUNoTe3a, TEOpHs, 3aKOH, aHaju3,
CUHTE3,KJIacCUPUKaAIUS, 1IepUOIUYHOCTh,HAOI0IEHIE,OKCIIEPUMEHT, MO IEIMPOBAHNE, U3MEPEHHE,MO/IETTb,IB
JICHUE.

®dusuka:  Marepusi, aToM, DJJEKTPOH, TMPOTOH, HEWTPOH, HOH, HYKIWJA,  HW30TOINBI,
pPal0aKTUBHOCTbh,MOJIEKYJIa, 1K TPUIECKHIT3apsi /I, BEIIECTBO,Te0,00EM,arperaTHOECOCTOSIHUEBEIECTBA, I
3,(pU3HMUECKUEBETUINHBL,SIUHUIIBI H3MEPEHH s, KOCMOC,IUTAHETHI, 3BE31161, COTHIIE.

buonorus:dporocunTes, Apixanue,o6mochepa.

I'eorpadusa: armocdepa, ruapochepa, MHHEpalbl, TOPHbIE TOPOABI, IOJIE3HBIE HCKOIAEMBIE,
TOIUTABO,BOTHBICPECYPCHI.



IKJIACC
BemecrBonxumuyeckasgspeakuus

[lepuoanueckuiizakon.llepuonunueckascucremaxumuueckuxanemento/l.1.Menaeneesa.Ctpoenuear
OMOB.3aKOHOMEPHOCTUBU3MEHEHUNCBOMCTBXMMUYECKUXIIEMEHTOBIEPBBIXTPEXTIEPUOA0B, KANINS, KATIbIMS U
UX COCIMHEHMH B COOTBETCTBUM C IIOJIO)KEHHMEM djeMeHToB B Ilepmoguueckoil  cucreme
UCTPOECHUEMHUXAaTOMOB.

CtpoeHneBelecTBa: BUABIXUMUYECKOUCBS3HU. T UTTBIKpUCTAINIMYECKUX PENIETOK,3aBUCUMOCTHCBOICTBBE
IECTBAOTTUNIAKPHUCTAINIMYECKONPEIETKN UBUIAXUMUYECKOKCBSI3H.

KrnaccudpukanusnHoMeHKIaTypaHeOpraHMIeCKIX BEIeCTB. XMMHUECKUECBONCTBABEIIECTB,0THOCSIITIX
Cs K pa3JIMYHbIM KJIacCaM HEOPraHWYECKUX COCIUHEHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUXBEILECTB.

Krnaccupukanusaxummueckuxpeak iuiinopas3anuHbIMIPU3HAKaM(II0YHCITyHCOCTaBYy4aCTBYIOLIUXB
peaKkIuu BEIIECTB, IO TEIUIOBOMY OJ(PQEKTy, IO H3MEHEHHIO CTEeTEeHEH OKUCICHUS XHUMHYECKHX
3JIEMEHTOB,1000PaTUMOCTH,I0yYaCTHIOKAaTAIU3aTopa). DK30-

UOHJOTEPMUYECKUEPEAKIIUU, TEPMOXUMUYCCKUECYPABHEHHUS.

[lonsiTne o ckopoctu xumuueckoil peakiuu. [loHsiTHe 00 0OpaTUMBIX U HEOOPATUMBIX
xummnueckuxpeakiusx. I lonsrueoromorennsixurereporennbixpeaxusax. [ lonsitueokaranuze. I lonstueoxumu
yeckoMpaBHOBeCHH. DaKTOPHI, BIUSIOIINEHACKOPOCTEXMMIUUYECKON PEAKITUHUHUITON0KEHUEXUMUYECKOTOPABHOB
ecusl.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE peaxuuu, AIIEKTPOHHBIN
0aJaHCOKUCINTEIbHOBOCCTAHOBUTENIBHOM  pEaKLUu.
Cocrasnenune YpaBHEHUN OKHUCJIUTEIIBHO-
BOCCTaHOBUTEJIbHBIXPEAKIIMHCHCIIONB30BAaHMEMMETO a3 IeKTPOHHOr00anaHca.

TeopusneKTpoIUTHYECKON AU CCOLMAHN. DIEKTPOIUTHIMHEINEKTPponnuThl. KaTroHbl,annoHbl. Mexanus
M JUCCOLMALIMUBEIIECTBC PA3IMYHBIMUBHIAMH XHUMHUYecKoicBsa3u. CreneHp auccounanuu. CUIbHbICH
CJ1a0BIE3TIEKTPOIIMUTHI.

Peakuuu woHHOro oOMeHa. VYcIoBUS TPOTEKAHMSI pPEaKIUil HOHHOro oOOMeHa, IOJHBIE |
COKpaIllEHHbIEMOHHBIEypaBHEHUApeaKI1ii. CBONCTBAKHMCIOT,0CHOBAHU I COJIEHBCBETETIPEICTABIEHUI0031eK
TpoauTHueckonaucconuanuy. Kauectsenuelepeakimnaanonsl. L loratneorngponusecomneii.

Xumuueckuniakcnepumenm:

03HAKOMJICHUECMOACTIIMUKPUACTAITHYECKIX PEIIETOKHEOPTaHMUECKUXBEIIECTB—
MeTaJlJIOBUHEMETaIOB(TpaduTanaiMasa),clioKHbIXBeIeCTB(XJIOpUAaHATPHS ), UCCIIeTI0BAHUE3aBUCHMOCTHC
KOPOCTUXMMHUYECKONPEAKIIMHOTBO3ACHCTBUAPA3TNUHBIX(PaKTOPOB,UCCIIC0BAHNEITEKTPOIIPOBOHOCTHPACT
BOPOB BEILECTB, IpoOLecca JUCCOIHUAIMKA KHCJIOT, Ieloueld U cojedl (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHUAJIOB), MPOBEJACHUE OMBITOB, WJUIIOCTPUPYIOUINX MPU3HAKU MPOTEKaHUS PEaKIUil MOHHOTO
oOMeHa(00pa30BaHNEOCa /1K, Bbl/IeIEHUEra3a,00pa30BaHUEBO/IbI ),0IIBITOB, MILTIOCTPUPYIOIIUXITPUMEPBIOKUCIT
UTEJIHHO-
BOCCTaHOBHTEIIbHBIXPEAKITUH(TOPEHHE,peaKITUUPA3I0KEHUS,COSTUHEHNS ),paCTIO3HABAHNEHEOPTaHUYECKIX
BEIIIECTB C ITOMOIIHIO KAYECTBECHHBIX PEAKIIMil HA HOHBI, PEIICHHE SKCIIEPUMEHTATBHBIX3a1aY.



HeMeTanabiuuxcoenHeHUS

ObmasixapakrepucTukaraaoreHoB.OcoOeHHOCTHCTPOCHHUSIATOMOB, XapaKTEPHBIECTEIIEHUOKUCIICHUS.
CtpoeHne u (uU3MYECKHE CBOWCTBA TPOCTBIX BEIIECTB — TaJOT€HOB. XUMHUYECKHE CBOICTBa
HanpuMepexopa(B3auMoieicTBUeCMeTaIIIaMi, HEeMeTalIaMu, IieJIo4amMu ). Xs10poBo10poa. CoastHasIKUCI0Ta
, XUMHUYECKHE CBOMCTBa, IOJy4Yy€HHUE, MNpuMeHeHue. JleiicTBue Xjgopa M XJIOPOBOAOPOJA Ha
opraHu3muenoBeka. BaxxHenmmexaopuibl 1 NXHAX0KIEHUEBIPUPOJIE.

Ob6masixapakTeprucTukal’ieMeHToBVIA -

rpynnbl. Oco0EHHOCTHCTPOCHUAATOMOB, XapaKTepHbIeCTENeHHOKHCIIEHUS. CTpOeHUEN PU3NIECKUECBOMCTBATI
POCTBIXBEIIECTB—KUCIOPOJANCEePhl. ATUIOTPOITHBIE  MOIU(MUKAIIMKA KUCIOpPOJa W Cephl. XUMHYECKHE
cBoiictBa cepbl. CepoBoJopoll, CTpoeHHe,pu3nueckue W XUMHYecKHue cBoicTBa. OKCHIBI cepbl Kak
pe/ICTaBUTENN KHUCJIOTHBIX OKCH/JIOB.
Cepnaskuciora, pu3ndecKuenXIMHYECKUECBONCTBA( 00IIMEKAKITPEICTABUTEIIAKIIACCAKACTOTUCTIEITU(UIECK
ue). XUMHYECKHe PEeakilu, JIeKallue B OCHOBE MPOMBINUICHHOTO CIOCO0a MONyYeHHUs CEPHOUKHCIIOTHI.
[Ipumenenue cepHoit kuciaotel. CoaM CEpHOM KHUCIOTHI, KadeCTBEHHAs peaklus Ha Cyiabhar-
noH.HaxoxaenunecepbineécoequHEHUIBIPUPO 1. XUMIUUECKOe3ar psi3HEHUEOKPY KAIOIIEeHCPeIbICOSTUHEHHS
MU CEPBI(KUCIOTHBIET0KIH,3arPsI3HEHUEBO3 Y XauBOA0EMOB ),CITOCOOBIETOIIPEA0TBPAIIICHHUS.

OOwmasxapakTepucTUKa’1eMEHTOBV A-

rpymibl. OcOOEHHOCTHCTPOSHHUSIATOMOB, XapAKTEPHBIECTEIIEHUOKUCICHU . A30T,pacCIpOCTPAaHEHUEBIIPUPO/IE,
du3nuecknenxumudeckruecBoiictBa. Kpyrosoporazora B npupoae. AMMHUaK, ero Gu3n4eckue U XUMUYECKHe
CBOWCTBA, MOJIyYeHUe U IIPUMEHEHHE.
ConmaMMOHMSL, UX PU3HUECKUENX UMIUECKUECBOMCTBA, TpuMeHeHne. KauecTBeHHasipeaK IUsTHAMOHBIAMMOHHSL.
A30oTHasg KuCioTa, €€ TOJydeHue, (PU3MYecKrne M XHMHUYECKHE CBOWCTBa (0OOIIME Kak MpeACcTaBUTEIs
KJaccakucioTucnenudpuueckue).Mcrnonb30BaHuEHUTPATOBUCOIEHaMMOHUIBKa4eCTBEMUHEPAJIbHBIXY100pe
HU. XMMHYECKOE3arpA3HEHNEOKPY KAIOILENCPEIbICOEAMHEHUAMUA30Ta(KUCIIOTHBIE 0K, 3ar PA3HEHNE
BO3/lyXa, NOUBHI U BOJOEMOB). Pochop, amorponHbie Moaudukanuu Gocdopa, pusnuyeckre UXUMUYECKUE
coiictBa. Oxcung  ¢ochopa (V) u  dochopnas  kucinora, @QuU3MUEeCKMe U XUMHYECKUE
cBo¥icTBa,nosydenue.Micnonab3zoBannedocharoBBKauecTBEMUHEPATbHBIXY J00PEHHH.

ObmasixapakrepucTuka’ieMeHToBI VA -rpynnsl. OcoO€HHOCTHCTPOEHUAATOMOB, XapaKTEPHBIECTEIICHH
OKHCIEHHs. YTJIepoJl, aUIOTPONHble MOAM(DUKALMYU, paclpoCTpaHEHUEe B MpHUpone, (HU3UUECKUe
UXUMHuYeckuecBoiicTBa. Ancopouus. Kpyrosoporyrieponasnpupoae. OKCHabIyTIepo1a, ux Gru3ndecKuen X um
MYECKHECBOWCTBA, 1eCTBUEHAKMBbIEOPTaHU3 MBI, [I0JyYeHUEUTTIPUMEHEeHUE. DKOJIOTHUeCKHUENpoOIeMbl,CBsA3a
HHbIecoKcugoMmyTnepoaa(IV),runoresarnob6anibHOronoTeNICHUSKINMATA, TApHUKOBBINA(G(EKT.  YToiabHas
Kacinota u e€  comd, MX  (U3MUECKME W XUMHUYECKHME  CBOMCTBa,  IOJyuyeHHE U
npuMeHeHne.KauecTBeHHasspeakussHakapOoOHaT-
nonbl.Vcrnonp3oBaHnexkapOOHATOBBOBITY,MEIULIUHE, TPOMBIIITIEHHOCTHUH CETbCKOMXO03SHCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHUYECKUX BELIECTBaX KaK O COEJUHEHHSX yriepoja (MeTaH,
9TaH,3TUJIEH, alleTHJIeH, 3TaHOJI, TJIMLUEPHUH, YKCyCcHas KHcioTa). IIpupoaHble HCTOYHUKU YTIEBOIOPOAOB
(Yyross,mpupogHbIira3, HeQTh ), TPOAyKThINXTIepepadoTKU(OEH3HH ), UXPOJIbBOBITY UITPOMBIIIIIEHHOCTH.
[lonatue o OMONIOTMYECKM BAXKHBIX BEIIECTBAX: >KHUpax, O€JIKax, yriaeBoJAax — M HMX pOJIM B JKU3HU
4esioBeKa.MarepuaibHOEEIMHCTBO OPTraHUYECKUXH HEOPTraHMYECKUXCOETUHEHUH.

Kpemuuii,eropusnyeckuenXxuMHu4ecKuecBOCTBa, nonydeHuennpumeHenre. Coe IMHEeHUIKPEMHUSBIIPU
pozae.O6muenpeacrasnenusiodokcuaekpeMuusi(1V)ukpemuueBoiikucinore. CUIMKATh, UXUCIIONB30BaHUE B
ObITY, B IPOMBIIITIEHHOCTH. Baxneiimue CTPOMTEIIbHBIE MaTepUabl: KepaMHKa,
CTEKJIO,IIEMEHT,0€eTOH,)ene300eToH. [ Ipo6ieMbI0e30macHOrOMCII0Ib30BaHUSCTPOUTEIBHBIXMATEPUAIOBBIIOB
CEIHEBHOIKN3HU.



Xumuueckuniakcnepumenm:

N3y4eHre0o0pa3[0BHEOPTaHUUYECKUXBEIECTB,CBOMCTBCOITHOWKHUCIOTH, IIPOBEICHUEKAYECTBEHHBIXpea
KIMH Ha XJOPHI-MOHBI M HAOIIOJCHUE TPU3HAKOB WX IMPOTCKAHHsI, OIMBITHI, OTpaKaronue (HU3NICCKHE
UXMMHUYECKHECBONCTBAraJ0r eHOBUMXCOCIMHEHUI(BO3MOKHOUCIIONB30BAHUEBUICOMATEPHAIIOB),03HAKOMIIE
HHEeCcOOPa3aMUXJIOPHI0B(TaJIOTeHHUI0B ),03HAKOMIIEHHECOOpa3iaMucepblneécoe TnHEeHUSIMU(BO3MOKHOHUCTIO
JH30BaHUEBUICOMATEPHAIIOB),HAOIIO ICHUETIPOIIECCa00y TIIMBAHUSCAXAPATIONICHCTBUEMKOHIICHTPUPOBAHHO
51 CEpHOU KHUCJIOTBI, U3y4yeHue XUMUYECKUX CBONCTB pa30aBIeHHOMN CepHOU
KHCJIOTHI,IIPOBEICHIEKauYeCTBEHHOWPEaKIIMUHACYIb(at-
MOHWHAOJTI0ICHUETIPU3HAKACEIPOTEKAHUS,03HAKOMIICHHE ¢ (PU3NIECKUMHU CBOWCTBaMH a30Ta, ochopa u ux
COCIMHEHU I (BO3MOXKHO
UCIIOJIb30BaHUEBUICOMATEPHAIIOB ),00pa3liaMua30THEIXU(POCPOPHBIXYT00PECHHUIA, TOTydeHHEe,COOUpaHue,pac
MO3HABAHUEH W3YYEHUE CBOICTB aMMHaKa, NPOBEIECHUE KAueCTBEHHBIX pEaKIUil Ha HOH aMMOHHUSA U
dochar-noH HMHU3yYeHHE TNPU3HAKOB HX IPOTEKAHUs, B3aMMOJCHCTBUEC KOHIICHTPUPOBAHHOH a30THOU

KHUCITIOTHI c MebI0(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB),U3yYCHHE MoJienei
KPUCTANTHIECKUXPEIIETOK — anMasa,rpaduta, (QyuiepeHa, O3HAKOMIIEHHE C TIPOLECCOM  aacopounuu
pPacTBOPEHHBIX BEIIIECTB

aKTI/IBI/IpOBaHHbIMer'IéMI/IYCTpOI‘/‘ICTBOMHpOTI/IBOFaSa,HOJ'IyLIeHI/IC,CO6I/IpaHI/Ie,paCHOSHaBaHI/ICI/II/By‘ICHI/IGCBOﬁC
TByI‘JIeKI/ICJIOI‘OFaSa,HpOBCI[CHI/ICKaLIeCTBGHHI)IXpeaKHHﬁHaKap6OHaTI/ICI/IJII/IKaT-
I/IOHI)II/II/I3y‘~I€HI/IerI/I3HaKOBI/IXHpOT€KaHI/ISI,O3HaKOMJIeHI/ICCHpOIIYKIII/IeI\/JICI/IJII/IKaTHOﬁHpOMLIMHCHHOCTH,pGHIe
HHUCOKCIICPUMCHTAJIbHbIX3a1a4110 TeMe«BakHeHIIMeHeMeTaIbl HUXCOCIUHCHU)).

MeTaJILIMUXCOETUHEHUS

OOmasxapakTepuCTUKAXUMUYECKUXIIEMEHTOB—
METaJIJIOBHAOCHOBaHMMUXTIOJI0KeHUsAB] [eprnoinyeckoiicucremexumuueckuxanemenTos/[.11.Menneneesancr
poenusiaromoB.CTpoeHHeMeTauIoB. MeTaueckasi CBsI3b M METaJUIMYecKash KpUCTajlIndecKasl peléTka.
DIEeKTPOXUMHUYECKUN
psnHanpsbkeHniMeTamuoB. du3nyeckuenxuMuyeckrecBoiicteameTamioB. O0mmecnocoObInoydyeHUsIMETaI
oB. IloHsATHE 0 KOpPpO3UM METAIOB, OCHOBHBIE CHOCOOBI 3alIUTBI UX OT Koppo3uu. CruiaBel
(cTanb,uyryH,I0OpaTtoMUHII, OpOH3a) MMXITPUMEHEHUEBOBITYH POMBILIUIEHHOCTH.

[I{erounbieMeTaibl: o0 eHUEBl lepnoanueckoricucreMexumuueckuxaneMenTos/l.1i.Menieneesna,
CTpOEHHME HX AaTOMOB, HaxoXjaeHue B npupoae. Dusznueckue W  XUMHUYECKHME  CBOMCTBA
(HanpumepeHatpusiukanus ). OKCUIBIUTUIPOKCUABIHATpUSUK AN [ [pUMEHEHHETETOUHBIXMETAITTOBUUX COE/T
WUHEHUU.

[Ie10uHO3eMENBHBIEMETAIIBIMAT HUMMKAJIBIII : T0JI0KEHUEBI [eproInuecKoCuCTEMEXUMUYECKUX
aneMeHToB /JI. 1. MeHneneeBa, CTpoeHME X aTOMOB, HAXOKJICHUE B Npupoae. PU3NYECKUE UXUMUYECKUE
CBOMCTBa MarHusi W Kaiblus. BakHeilmme coequHEeHHUs KanmbIus (OKCHA, THIPOKCHI, cosn).KEcTkocTh
BOJIBIMCIIOCOOBI €€yCTpaHEHUSI.

AmomuHuil: nonoxenue B llepumogmyeckod cucteme  XMMHYeCKMX 3nmeMeHToB I, .
MeHeneeBa,CTpOCHUE aTOMa, HaXOXKJIEeHHUE B Ipupoje. Pu3nueckue U XUMUYECKUE CBOMCTBA aIOMHUHUS.
AMboTepHbIECBONCTBAOKCH1aN THIPOKCHIAATFOMUHHUSL.

Kenezo:nonoxenuesllepuoanueckoiicucremexumnueckuxanemenTon/l.M1.Menieneesa,crpoenreaTom
a,HaXxoXJaeHueBNnpupoie. Pu3ndeckuenxumMuiecknecBorcTBaxkenesa. Okcupl, ruapokcuasiuconmkenesa(Il)u

xkene3a(lll), mxcocras, cBOWCTBaM MOTyUYEHUE.

XwnuquKuﬁaKcnepaneHm :



O3HAKOMJIEHHE ¢ 00pa3aMu METAJIOB U CIUIaBOB, UX (PU3UYECKMMHU CBOWCTBAMH,
U3y4eHHEepe3yIbTaTOB KOpPpPO3MHM METAUIOB  (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB),
0COOEHHOCTENB3aNMOAEHCTBUSIOKCHIAKATIbLUSIMHATPUACBOA0M (BO3MOKHOMCIIOIb30BaHUEBU
JIeOMaTePUaJIoB),



UCCIIEJOBAaHHE CBOWMCTB JKECTKOM BOJBI, IMpollecca TOpPEeHHs JKele3a B KUCIOpole (BO3MOXKHO
MCIOJIb30BaHUEBUICOMATEPHUATIOB ), TPU3HAKOBIPOTEKAHUAKAUECTBEHHBIXPEAKIIMITHANOHBI: MAT HUS, KAJIbIIHS,
anmroMuHUS, IMHKa, xene3a (1) u sxenesa (I1I), mequ (II), HaGmroeHre U oMKMCcaHKE MTPOLIECCOB OKPAITMBAH US
MTAMEHUHOHAMHUHATPUS, KATHSIMKATBIHsI(BO3MOKHOUCITOJIL30BAHUEBHIEOMATEPHAIIOB ), HCCIIEIOBAaHNEaMPOT
€PHBIXCBOMCTBIUPOKCHIAATIOMUHUSUTUAPOKCUIAIIMHKA, PEIIIEHUEIKCIIEPUMEHTATbHBIX3a1aunioTeMe«BaxH
elfIreMeTaibli UXCOSTUHEHHUSI.

XuMHUANOKpYAKaKOIIAscpena

BemecTBa 1 marepuanbl B IIOBCEIHEBHOM JKM3HM 4YeEJIOBEKa. be3onacHoe MCIOJIb30BaHUE BEILECTB
UXMUMHUYECKUXPEAKIMUBOBITY. IlepBasgnoMonbnpuXuMUYeCKUX0KOraXnOTPABICHHSIX.

XuMUYecKoe 3arps3HEHHe OKpyXaromed cpeasl (mpenenbHas JONYCTUMas  KOHIIGHTPAIHs
BemectB, nanee— [1/IK). Poias xumum BpemeHn# SK0I0THUeCKUXITPOOIIeM.

Xumuueckuiiykcnepumenm: i3y4eHueoopa3ioBMaTepuaaoB(CTEKI0,CIIIaBbIMETAIIIOB, IO
JTUMEpPHbIE MaTePHAIbI).

Meoscnpeomemmnvieceasu

Peanu3anusMexnpe IMe THBIXCBSI3SH TIP3y e HUMXUMUUBIKIIACCEOCY IIECTRISICTCUEPE3UCTIONB30BAH
HEKAKOOIINXECTECTBEHHO-
HAYYHBIXTTOHSTHIA, TAKATIOHSI THIA, IBIISTFOIIU X CSICHCTEMHBIMH IO TICIbHBIX TIPS IMETOB €CTECTBEHHO-
HAYYHOTO IIHUKJIA.

OOue ecTeCTBEHHO-HAayuyHble TMOHATHSA: HayuyHbIH (pakT, TUMOTe3a, 3aKOH, TEOpus, aHau3,
CUHTE3,KJIacCU(PUKAIUS, IEPUOTUYHOCTh,HAOII0ICHIE,OKCIIEPUMEHT,MOIEIMPOBAHNE, U3MEPEHHE,MO/IETTb, B
JICHUE,TapHUKOBBIN AP (HEKT, TEXHOJIOTHSI, MaTEpUAJIbL.

®uszuka: Marepus, aToM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI,  H30TOIbI,
paI[I/IoaKTI/IBHOCTI),MOJ'IeKy.]'Ia, BHGKTpI/I‘IeCKI/Iﬁ 3ap$m, HpOBOI[HI/IKI/I, HOJ'IprOBO)IHI/IKI/I, )II/IBJ'IGKTpI/IKI/I,
(boTORIEMEHT, BEIIECTBO,T€JI0, 00BEM, arperaTHoe COCTOSIHHME BEIIecTBa, ra3, pacTBOP, PaCTBOPUMOCT,
KpUCTAIITMYECKast
peHIéTKa,CHJ'IaBI)I,(1)I/I3I/I'-ICCKI/IGBCJ'II/I‘-II/IHI)I,eI[I/IHI/IIH)II/I3MepeHI/ISI,KOCMI/ILIGCKOGHPOCTpaHCTBO,HJ'IaHCTI)I,3Bé3)II)I,
Comnnre.

BI/IOHOFI/IHZ(bOTOCHHTGB,HLIX&HHC,6I/IOC(pepa,BKOCI/ICTCMa,MI/IHCpaHBHBICyI[O6pCHI/IH,MI/IKp03J'IeMCHTBI,Ma
KPO3JIEMECHTBIL, ITUTATCIIbHBICBCIICCTBA.

I'eorpadusa: atmocdepa, ruapochepa, MHHEpaibl, TOpHbIE TMOPOABI, IOJIE3HBIE HCKOIMAEMBbIE,
TOTJINBO,BO/IHBIEPECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHEOCHOBHOI'OOBHIET'O OBPA3OBAHUA

JIMYHOCTHBIEPE3YJIbTATBI

JIMYHOCTHBIEPE3YIbTATHIOCBOCHUSATIPOIPAMMBIOCHOBHOT000I1IET000pa30BaHU IOCTUTAIOTCABX0IC00Y
YCHUAXUMUUBCANHCTBEC
y4eOHOMNBOCIIUTATEILHOWICATEIBHOCTHBCOOTBETCTBUUCTPAAUIIMOHHBIMAPOCCHICKUMUCOIIMOKYIBTY PHBIM
UMy XOBHO-

HpaB CTBeHHBIMI/IL[eHHOCTSIMI/I,HpI/IHHTbIMI/IBO6IJ_[eCTB CIip aBI/IJIaMHHHOpMaMI/IHOBeI[eHI/ISII/ICHOCO6CTBy10THpOHe
ccaMCcaMOIIO3HAHHSL,CAMOPA3BUTHANCOLUATH3AUHO0Y a0 IIUX CS.

HI/ILIHOCTHI)IepCSYJ'IBTaTI)IOTpa)I(aIOTFOTOBHOCTBO6yLIaIOH_II/IXCﬂpy1(OBO,Z[CTBOB&TBCHCHCTGMOﬁHO3HTHBH
bIX HEHHOCTHBIX OpI/ICHTaHI/Iﬁ " paClIuPCHUE OIIbITa ACATCIIBPHOCTH HA eé OCHOBE€, B TOM YUCJIC BUACTH.

1) NaTPpHOTHYECKOTOBOCTIHTAHMS

LIECHHOCTHOTO OTHOLIEHWS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY H HAy4YHOMY
HaCJIe/INI0,IOHUMaHHU3HAYCHUAX UMUYECKONHAYKUBKU3HUCOBPEMEHHOT000111€CTBA,CIIOCOOHOCTUBIIAIETh

,I[OCTOBGpHOfIHH(I)OpMaI_[I/ICﬁ0HepCI[OBBIX,HOCTI/I)KGHI/IHXI/IOTKprTI/IHXMI/II)OBOﬁHOTG‘lGCTBCHHOﬁXHMHH,SaHHTepeC
OBAHHOCTH BHAYYHbIX 3HaHHHXO6y0TpOﬁCTBeMHpaH O6H.[CCTBa;

2) rpakIaHCKOTOBOCTTUTAHUS S

MIPEACTABICHUAOCOLMAIBHBIXHOPMAXUIIPABUIIAXMEKINYHOCTHBIXOTHOIIEHU M BKOJIJIEKTUBE, KOMMYHUK
aTMBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHOUCCIIeA0BaTENbCKOW, TBOPYECKONH HIPYTUX
BUJAX  JIEATEIIBHOCTH, TOTOBHOCTM K  pPa3HOOOpPa3HOM  COBMECTHOW  JEATEIbHOCTH  IPH
BBINOJTHEHUNYY€OHBIX,[103HaBATEIbHBIX3a/1a4, BBIITOJIHEHU U X UMUUECKUXIKCIIEPUMEHTOB,CO3/1aHUNy Y€ OHBIXIT
POEKTOB,CTpEMJIEHUSI K B3aMMOIIOHMMAHUIO M B3alMOIIOMOIIM B IMpPOLECCE 3TON Yy4eOHON AEsTeNbHOCTH,
TOTOBHOCTHUOLIEHUBATh CBOE IIOBEIECHHME M IOCTYIKM CBOMX TOBAapHUIICH C MO3UIUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM CYYETOMOCO3HAHMS TOCIEACTBUN ITOCTYIIKOB;

3) HeHHOCTHHAYYHOTOTIO3HAHMSA '

MI/IpOB033pCH‘-ICCKI/IereI[CTaBJ'IeHI/IHOBCH_IeCTBeHXHMHqCCKOﬁpeaKHHH,COOTBeTCTBYIOH_[I/ICCOBpeMeHHO
My YPOBHIO pa3BUTHUA HAayKn u COCTaBJIAIOIIHE OCHOBY JJIs0 ITOHUMAaHUuA CYIIHOCTHU
Hay‘{HOﬁKapTI/IHLIMI/Ipa,HpCI[CTaBJ'ICHI/ISIO6OCHOBHBIX3aKOHOMepHOCTHXpaSBI/ITI/I}IHpI/IpO)IBI,B3aI/IMOCB$I3HX‘{eJ'IO
BCKaCHpHpOﬂHOﬁ CpCI{Oﬁ, OpOJINXUMHN BHO3HaHI/IH3TI/IXSaKOHOMepHOCTeﬁ;

M03HABaTEJIbHbIE MOTHBBI, HANpPABJICHHbIE HAa MOJYYEHHE HOBBIX 3HAHMN [0 XWMHH, HEOOXOAMMBbIE
JUIIOOBSICHEHHsT  HAOMIOAAeMBIX TPOLIECCOB M SIBICHUH, I03HABaTeIbHOM, HWH(MOPMAIMOHHOW U
YUTATEIbCKONKYIbTYPbI,BTOMYMCIIEHABBIKOBCAMOCTOSATEIbHONPAOOTHICYYeOHBIMUTEKCTAMH,CTIPABOYHOMIIUT
€paTypoil,1OCTYTHBIMUTEXHUUECKUMHICPEACTBAMUMH(POPMAITIOHHBIX TEXHOJIOT Hif;

MHTEPECKOOYUECHUIOUTIO3HAHUIO,TF0003HATEIEHOCTH, TOTOBHOCTHHCIIOCOOHOCTEKCAMOOOPa30BaAHUIO, TP
OCKTHOWHHUCCIIEIOBATEIbCKONU I TENIbHOCTH,KOCO3HAHHOMYBBIOOPYHAITPABICHHOCTH UypOBHS
00y4eHUsIBIaTbHEHTIIEM;

4) hopMUPOBAHUSAKYJIbTYPHI3IOPOBbSI:

0CO3HaHUELEHHOCTHKU3HU,0TBETCTBEHHOMOOTHOILIEHUSIKCBOEMY 3/10POBBI0, Y CTAHOBKUHA3JOPOBBIHOOD
a3)KM3HU,0CO3HAHUETIOCIIEICTBUHMHETIPUSTHEBPETHBIXTPUBBIYCK(YIOTPEOICHUSIATKOT OIS, HapKOTHKOB,



KypeHus), HEOOXOAUMOCTH COOJTIOIeHHST paBUI 0e30macHOCTH npu oOparieHnn
CXUMUYECKUMUBEIIECCTBAMH BOBITYH PEabHOMN JKU3HHU;

5) TPy10BOTrOBOCITUTAHMS:

MHTEpPEC K NMPAKTHUYECKOMY H3YYEHHUIO Mpodeccuii M TpyJda pa3InYHOTO POAA, YBAKEHUE K TPYIY
UPE3yJIbTaTaMTPy IOBONIEATEIbHOCTH, BTOMUUCIIEHA0CHOBETPUMEHEHUANPEAMETHBIX 3HAHMMIIOXUMHUH,0CO3H
AQHHBINBBIOOPHHIMBU1Y ATbHOUTPAECK TOPUHUIIPOIOTDKEHUA00Pa30BaHHCY Y€ TOMIMYHOCTHBIXHHTEPECOBHCITIOC
00HOCTUKXMMUU,00111€CTBEHHBIXUHTEPECOBUIIOTPEOHOCTEN, y CIICIIHOMITPO(hEeCCHOHAIbHOW IEATEIbHOCTUIPA
3BUTUSHEO0XO0IMMBIXYMEHUNA,TOTOBHOCTHAAAII TUPOBATHCABIIPO(ECCHOHAILHOUCPEE;

6) 9KOJIOTHYECKOTOBOCIIMTAHMS:

HKOJIOTHYECKU IIeJIeCO00pa3HOe OTHONICHHE K NMPHPOJE KaK HMCTOYHHMKY >KU3HU Ha 3emiie, OCHOBE
e€cylIecTBOBaHUS,IOHUMaHUELIEHHOCTH3/10pOBOr0M0€3011aCHOr000pa3aku3HU,0TBETCTBEHHOEOTHOILIEHUEKC
00cTBEeHHOMY (hU3MUECKOMYHUIICUXUYECKOMY3I0POBBI0,0CO3HAHUEIIEHHOCTUCOOTIOACHUSITIPABUIT

663OHaCHOFOHOBCI[CHI/IHHPI/Ipa6OTeCBCH_IeCTBaMI/I,aTaK)KeBCI/ITyaI_[I/IHX,yrpO)KaIOIJ_II/IXS,Z[OpOBLIOI/I)KI/ISHI/IHIO,HGI;'I

CIOCOOHOCTHIPUMEHATH3HAHUS, 10Ty 9aeMBICTIPUU3Y YCHUMX MU, IS PEIICHUS3a,1a9, CB3aHHBIXCOKPY
KaUEUPUPOJHONCPE 101, IS OBBIIEHHUSTY POBHIAIKOJIOT NUECKOUKYIbTY Pbl,0CO3HAHUATIIO0AIEHOTO
XapakTepa  3KOJOrMYeCKMX  IpobjieM W myTedl  MX  pelleHus  [OCPEACTBOM  METOOB
XMMHH,IKO0JI0TMYE€CKOTOMBIIIIIEHUS, YMEHUAPYKOBOACTBOBATHCANMBIIO3HABATEIbHOU, KOMMYHUKAaTUBHONHICO
LUAJIbHONIIPAKTHKE.

METANIPEAMETHBIEPE3YJIbTATDBI

B cocraBe MerampeIMETHBIX  pe3yJbTaTOB  BBIACNAIOT  3HAYUMble Ui (OpPMHUPOBaHUS
MHUPOBO33PEHUAO0IIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHLMI, TUNOTe3a, (PakT, cucrema, Hpoliecc,
SKCIIEPUMEHT HWJPYroe.), KOTOpbI€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IpeaMeTax u
HO3BOJISIFOT Ha
OCHOBE3HAHUHU3ITUXIIPEIMETOBPOPMHUPOBATHIIPEICTABICHUEOETOCTHONHAY YHOHKapTHHEMUPA, Ny HUBEPCA
JbHBbIEy4YeOHbIeICHCTBUA(TI03HABATEIbHBIE,KOMMYHUKATUBHBIE, DETYIATUBHBIE ), KOTOpblEe0OEcTIeunBatOTHOp
MHUPOBaHHUETOTOBHOCTUKCAMOCTOSATEIbHOMYIIAaHUPOBAHUIOMOCY LIECTBICHUIOYYEOHONAESI TETLHOCTH.

Ilo3HaBaTebHbIE YHUBEpPCAJIbHbLIC y‘-leﬁHI)Ie

nercreusibazoBniesiornueckueaeicTBUA:

YMEHUSAUCTIONB30BATHIIPUEMBLIIOTHYECKOTOMBIIIIEHUSITPUOCBOCHUM3HAHU I : pACKPBIBATHCMBICIT
XUMUYECKUXITOHATUN(BBLACIATUXXaPaKTEPHbICPU3HAKU, Y CTAHABIMBATbB3aUMOCBSI3bCIPYTUMUTIOHATUSIMU
), HWCIONB30BaTh TMOHATHUS 11 OOBSICHEHHWS  OTIEIBHBIX (AKTOB W SIBJICHHWH, BBIOMpaTh
OCHOBaHUSUKPUTEPUUTIKIACCU(DUKAITMTIX UMUYECKIXBEIIECTBUXUMUUECKUXPEAKIIHIA,y CTAHABITNBATHIIPHYN
HHOCIIEICTBEHHBIECBSI3UMEK Y00 bEKTAMUN3YYSHH S, CTPOUTHIOTHIECKHEPACCY K ACHUSI(MH Ty KTUBHBIC, TSIy K
THUBHBIC, TOAHAIIOTHH ), JIeJIaTh BIBOIBIM3AKITIOUCHNS,

YMEHHUETIPUMEHSTHBIIPOLIECCENO3HAHUATIOHATHI(TIPEIMETHBIEMMETaIIPeIMETHBIE ), CHMBOJINYECKUE(3HA
KOBBIE )MO/IEJTH, HCTIOIB3YEMBIEBXMHUH,IIPE0OPA30BBIBATHIITUPOKONPUMEHIEMBIEBXUMUHMO,IETTLHBICTIPEICTA
BJICHUS] — XUMUUECKHM 3HaK (CUMBOJI AJIEMEHTA), XUMHUUecKasi popMyJia U ypaBHEHHUE XUMHUECKONpeaKIIni—
MpHUPEHICHUNYIe0HO-TT03HABATEIbHBIX331a4,CYYETOMITUXMO L HBIXITPEICTABICHUMBBISBIISAT u
XapaKTepU30BaTh CYIICCTBEHHBIE MPU3HAKH M3YYaeMbBIX OOBEKTOB — XMMHUYECKHX BEHIECTB MXUMHYECKHX
peakuui, BBISIBJISTD o0miue 3aKOHOMEPHOCTH, MIPUYUHHOCIIECTBEHHbIE CBSI3U u
MIPOTUBOPEUNSIBU3YYAEMBIXIIPOIIECCAXH SIBICHUSAX.



Ba3zoBbiencciienoBarejLCKue1eHCTBYA

YMCHUEC UCIIOJIB30BAaTh NOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IO3HAHUS, a4 TAKIKEC
BKa‘{eCTBCOCHOBBI,Z[J'IH(I)OpMI/IpOBaHI/IHFI/IHOTCSBIHOHPOBepKeHpaBI/IJ'II)HOCTI/IBBICKaSBIBaeMHXCY)KI[CHPII>'I;

NpuOOpeTeHnue OMbITa IO IUIAHWPOBAHMIO, OpPraHW3alud M  MPOBEACHUI0  YYCHHUYECKUX
HKCIIEPUMEHTOB,yMEHNE HAOII0aTh 3@ X0JI0OM IIPOLIECCa, CAMOCTOSATENbHO IIPOrHO3UPOBATh €r0 PE3yJIbTarT,
(bopMyIIHpPOBaTEOO00IICHUSUBBIBOABITIOPE3YIBTATAMITPOBEIEHHOTOOTIBITA, UCCIICIOBAHUS,COCTABIATEOTIETO
npoenanHoipadore.

Padoracundopmanmeii:

yMEHUE BBIOMpaTh, AHAJIU3UPOBATh W HUHTEPIPETUPOBATH HMH(OPMALMIO pa3IM4YHBIX BHUJOB U
dopmImpecTaBIeHUS, T0Ty4aeMYOU3Pa3HBIXHCTOUHUKOB(HAYYHO-
HOIYJISIPHASIUTEPATY PAXUMHUECKOTOCOIEP/KAHU S, CIIPABOYHbIE
nocoOusi,pecypcbllIHTepHETA), KPUTUUECKUOLIEHUBATh TPOTHBOPEUNBYIOMHEI0CTOBEPHYIOMH(POPMALIUIO;

YMEHUENPUMEHITbPa3INIHbIEMETO IbIN3AIIPOCHITPUIIONCKENOTOOPENH(POPMALTUUMCOOTBETCTBY FOLIUX T
AQHHBIX,HE00XO0IMMBIXITISIBBITIOTHEHUAY 9€OHBIXUTIO3HABATEIbHBIX 33 1a40TIPEIEIIEHHOTOTUIIA, TIPHOOpETeHNE
OIbITaBOOJIACTUHCIIONB30BAHUSMH(POPMAITTOHHOKOMMYHUKATHBHBIXTEXHOJIOT U, 0BIaICHUEKYIbTY POHAKTH
BHOT'OHCIIOJIb30BAHUSAPA3INYHBIXIIOUCKOBBIXCUCTEM,CAaMOCTOSTENbHOBBIOMPATHONI TUMATIBHYIO()OPMYTIPEICT
aBJICHUSMH(POPMALMUUIILTIOCTPUPOBATH PEIIaeMbI€3aJaunHECTIOKHBIMICX EMaMHU, THar pPAMMaMHU, IPYTUMHU (DO
pMaMuTpahUKUUUXKOMOWHAIMSIMH;

YMEHHE HCIONb30BaTh M  aHAIM3UPOBATh B Tpolecce Y4YeOHOH U HCCIEeN0BATENbCKOMN
I[Gf[TCJ'IBHOCTI/II/IH(i)OpMaHI/IIOOBJ'II/ISIHI/II/IHPOMBIHIJ'IGHHOCTI/I,CGHBCKOFOX035[I>iCTBaI/ITpaHCHOPTaHaCOCTOﬂHHGOKp
YKAOMIEHTTPUPOTHON CPEIbI.

KoMMyHHUKaTHBHBbIEYHUBepcaJIbHbIey4YeOHbleeii CTBHSI: yMEHUA3a1aBaTbBOIPOCHI(BX0IeAUAI0ran
(M) AMCKYCCHM) TIOCYIIECTBYOOCY K 1aeMOM TEMBI,
(bopMyIMPOBATHECBOUIIPEIOKEHUIOTHOCUTENIbHOBBITIOIHEHUANIPEIOKEHHON3a1auu;

YMEHUANPEACTABISATHIIONYYEHHBIEPE3YIbTaThIIIO3HABATEIbHON1€ATETbHOCTUBY CTHBIXUITUCHbMEHHBIXT
eKCTax;AeaTblIPe3eHTALUIOPE3YIbTaTOBBBIIOIHEHUAXUMUYECKOT 03KCIIEPUMEHTA(J1a00paTOPHOT OOTIBITA, 1A
60paTopHONHPaOOTHINONCCIIEI0BAHUIOCBOIICTBBEIIECTB, yUeOHOTOIIPOEKTA);

YMEHHSYy4eOHOTOCOTPY THUUECTBACOCBEPCTHUKAMHBCOBMECTHOMITO3HABATEILHOMMUCCIIEIOBATELCKON
JIeSTeIbHOCTHITPUPEIIICHUMBO3HUKAIOMXITPOOIEMHAOCHOBEYYETAOOIIMXUHTEPECOB W COTJIACOBaHHS
TIO3UIHIA (oOcyxneHwus, oOMeH MHEHUSIMH, «MO3TOBBIC HITYpPMBIY,
KOOPIMHAIMSICOBMECTHBIX ICHCTBUI, ONpeIeIEHUEKPUTEPUEBIIOOLIEHKEKaueCTBABBITIOTHEHHOHPAOOTHIAPYT
ue).

PeryasiTuBHbleyHHBepcalbHbley4yeOHbIe1eiiCTBUSA:

YMEHUCCAMOCTOATCIbHOOIIPEACTIATHUCITUACATCIIBHOCTU, IINIAHUPOBATD,OCYIICCTBIIATE, KOHTPOJIUPOBATH

UTIPUHEO00X0IMMOCTHKOPPEKTHPOBATHCBOIOACSITELHOCTb,BhIONpaThHANO0Ieed(h (DeKTHBHBIC CIIOCOOBI
petieHus Y4EeOHBIX u MO3HABATEIbHBIX 3ajad, CaMOCTOSITEJIbHO COCTAaBJISITh
WIMKOPPEKTUPOBATHIPEIOKEHHBIHATTOPUTMACHCTBUMITPUBBINOIHEHUN3a1aHU A CYyYETOMITOTY YeHUSTHOBBIX
3HaHUK 00 wu3yyaemblXx OOBEKTax — BeElIeCTBaX M  pEakUusAX, OICHUBAaTb COOTBETCTBHUE

HOJIy‘-IeHHOI‘Ope3yanaTaSa}IBJI€HHOI>’ILI€JIH,yMeHI/IGI/ICHOJIB3OBaTBI/IaHaJII/I3I/Ip0BaTLKOHT€KCTBI,HpCI[JIaFaeMBIeB
YCJIOBUH3aJaHHI.



INPEAMETHBIEPE3YJIbTATbBI

B cocraBe  mpeaMETHBIX  pe3ysJbTaTOB 1O  OCBOGHHUIO  O0S3aTEIBHOIO  COAEp KaHus,
YCTaHOBJICHHOTOJJaHHOW (penepanbHOil paboueil mporpaMMoOil, BBIICISIOT: OCBOCHHBIC OOYYArOIIMMHUCS
Hay4YHbIC 3HAHUS,YMEHHUSIHUCIIOCOOBIICHCTBHIM, criel(pUIeCKUe A PE IMETHOM00IaCTH« X UMHU S,
BU/IBIJIEATEIBHOCTHUIIO

MOJTy9YEHHUIOHOBOTO3HAHUS,eTOMHTEPIPETALINH, ITPEOOPA30BAHUIOUTIPUMEHEHUIOBPA3INIHBIXY YCOHBIXUHOBBIXCU
Tyauusix.

KxoniyoOyueHnusB8kaccenpeiMeTHpIEpE3yIbTaThIHA0a30BOMYPOBHEIOIKHBIOTPAXKATHC(HOPMUPOBAHHO
CTbYOOYyUarOIIUXCSIyMEHHM:

paCKpbiBaTb CMBICIT OCHOBHBIX XHMHUYCCKHUX IMOHSTHM: aToM, MOIJICKYJIA, XUMHYCCKUI 9JICMCHT,
HpOCTOCBeH_[eCTBO,CJ'IO)KHOCBGH_ICCTBO,CMCCB(O,I[HOpOI[HaﬂI/IHGO,Z[HOpO,I[HaH),BaJ'ICHTHOCTB,OTHOCI/ITCHBHaﬂaTO
MHAsAUMOJICKYJIAPHAAMACCA, KOJIMYCCTBOBCIICCTBA,MOJIb,MOJIApHAasAMaCcCa,MaCCOBAAOJIIXUMNYCCKOT03JICMCH

TaBCOEIMHEHUU,MOJISIPHBINOO0BEM,0KCH I, KUCII0Ta,0CHOBAHUE,COJIb,3JIEKTPOOTPUIIATEIHHOCTD, CTEICHb
OKHCJICHMS, XUMUYECKast peaxius, KJaccuukanus peaKIIHii:
PEaKIMUCOCIMHECHHUS,peaKITUUPA3I0KEHUS, PEAKIIH 3aMeIleHUs,peaKITMn0OMEHa, K30-1

SHIOTEPMHUUYECKUEPEAKITNH, TEIUIOBOW d((EeKT peakuuu, SApO aToma, HIEKTPOHHBIA CIIOH aToma, aTOMHas
opOuTanp, pamguycaToMa, XUMUYECKasi CBSA3b, MOJSAPHAst M HETOJISIPHAs KOBAJCHTHAs CBS3b, MOHHAS CBSI3b,
MOH, KaTMOH, aHUOH,PacTBOP,MacCOBasi A0JIABELIeCTBA(IIPOLIEHTHAs! KOHIIEHTPAIHs)BPacTBOPE;
WJUIFOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYECKHX IIOHATUH W NPUMEHATH OTH IOHATUS IIPH
OIMCaHNUBEUIECTBUMXIIPEBPALLICHHI;

HCIIOJIb30BaTh XUMHUYECKYIOCUMBOJIUKY JUISICOCTABICHUSA(HOPMYIT BEILIECTB NypaBHEHUN
XUMHYECKUXPEAKIIUH;

OIpeJIeNIATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb OKHCICHMS 3JIEMEHTOB
BOMHAPHBIX COEIMHEHMSAX, NPUHAIIECKHOCTh BEIIECTB K OIPEAeIEHHOMY KJIAacCy COEAMHEHUH T0
(dbopMysiaM,BUIXUMUYECKOMCBA3M (KOBAJIEHTHAsAW NOHHAS)BHEOPTraHNYECKUXCOETUHEHUSX;
packpbiBaTbeMbIcil leprnoanueckoro3akona/l.11.MenaeneeBa: 1eMOHCTpUPOBATBIIOHUMAHUEIIEPUOIUYECKON3
aBUCHMOCTHUCBONMCTBXUMHUUYECKUXDIIEMEHTOBOTUXIION0KEeHUABl [epnoanueckonicucreme, 3aKOHOB
COXPAHEHHUsI MacChl BEUIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO yY€HUs1,3aKOHaABOTaIpo;
OIHCHIBAThUXAPAKTEPU30BATHTAOIMUHYIO(HOPMY
[TepuonnyeckoiicuCTEMBIXUMUYECKUXAIIEMEHTOB: pa3INuaTh MOHATUS «TJIaBHAs MOArpynna (A-rpymma)» u
«mobounas noxrpynmna (b-rpynma)», manble HOOJIbIIME NEPUOJIBI, COOTHOCUTH OOO3HAYEHMS, KOTOPbHIE
MMEIOTCS B Tabnuue «IlTepnognueckas
cucreMaxumuyeckuxiemMeHToB/l.M1.MeH1eneeBa» CUiCIIOBBIMUXaPAKTEPUCTUKAMUCTPOCHUAATOMOBXUMUYE
CKUX3JIEMEHTOB(COCTaBU3aPA/Is/1pa,00111eeuNCI03IeKTPOHOBUPACTIPEACICHUEUXITONIEKTPOHHBIMCIIONM);
KJIacCU(UIUPOBATh XUMHUECKHUE JIEMEHThI, HEOPraHUUYECKHE BEIECTBA, XUMUYECKUE peakuu (10 YUCIy
HCOCTaBYy4YacCTBYIOLIMXBPEAKIIMUBELIECTB, 110 TEIIIOBOMYIPQEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBAa BELIECTB pPAa3jMUHBIX  KJIACCOB,
IIOATBEPK1as10NUCAaHUETIPUMEPAMUMOJIEKYJISIPHBIXYPAaBHEHUICOOTBETCTBY IOIIIMX X UMUYECKUXPEAKII;
IIPOTHO3UPOBATHCBONCTBABEIECTBB3aBUCUMOCTHOTUXKAYECTBEHHOTOCOCTABA, BO3ZMOKHOCTUIIPOTEKAHUAXUM
NYECKUXIIPEBPAIICHUN BPA3INYHBIXYCIOBUAX;

BBIYUCIIATH OTHOCHUTEIBHYIO MOJEKYISPHYI0O W MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIO
XUMHYECKOT03JIEMEHTAaoPOpMyJIECOETMHEHH S, MaCCOBYOI0TIOBEIIIECTBABPACTBOPE, TPOBOAUTHPACUETHIIIOY
PaBHEHMIOXMMUYECKONPEAKIINH;

IIPUMEHATh OCHOBHBIE OINEPAlMM MBICIMTEIIBHOM JEATEIbBHOCTH — aHaJlu3 W CHHTE3, CpPaBHEHHE,
0000111eH1Ee,CUCTEMAaTU3AUI0, KIACCU(UKALMIO, BBIIBICHUE IPUYMHHO-CIEICTBEHHBIX CBs3ed — Ui
U3y4YEHUs CBOMCTBBEILNECTB M XUMUYECKHX pEAKUUN, ECTCCTBEHHO-HAYYHBIE METOJbl II03HAHUSA —
HabJI0IeHNE, U3MEPEHNE,MOACTUPOBAHNE,YKCIIEPUMEHT (peabHbII M MBICTICHHBIH);
CIJIeI0BATHIIPABUIIAMIIOIB30BAHUAXUMUYECKONTIOCY T0MNIa00paTOPHBIMOOOPYAOBAaHHEM, ATAKKEITPABUIIAM



oOpaimieHuss ¢ BeleCTBAaMH B~ COOTBETCTBUM  C  HHCTPYKUMSIMH [0  BBIIIOJHEHUIO
J1a00PATOPHBIXXMMHYECKUXOITBITOBITOTONYYCHUIOMCOOMPAHUIOTa3000pa3HBIXBEIIECTB(BOIOPOIAUKHCIOPO/T
a),[IpUTOTOBJIEHUIOPACTBOPOBCONPEIENEHHONMACCOBONA0IEPacTBOPEHHOTOBEIIECTBA, IJIAHUPOBATHU

MIPOBOAUTHXUMUYECKUEIKCTIEPUMEHTHIITOPACIIO3HABAHUIOPACTBOPOBIIEIOYCHIKUCIIOTCIIOMOIIBIOMHIUKATOPOB
(;makmyc, penondranent, METUIOPAHKHU APYTHE).

KkoHIlyoOyueHHsIBIKIIaccenpeIMETHhICPE3YIIbTAThIHA0a30BOMYPOBHEI0JDKHBIOTPAKATECHOPMHUPOBAHHO
CThYOOyUaIOMIUXCSTyMEHHIHA:

pacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX IOHSATHUNA: XMUMHYECKUH 3JEMEHT, aToM, MOJIEKyJa, HOH,
KaTUOH,aHUOH,IPOCTOEBEILIECTBO,CII0KHOEBENIECTBO,BAJIEHTHOCTh,3JIEKTPOOTPULIATEIBHOCTD,CTEIEHBOKUCIT
€HHUS, XUMHUYECKas peaklus, XHMHUYECKas CBsA3b, TEIUIOBOM dS(PQPEeKT peakuuu, MOJb, MOJSPHBIN
00BEM,pacTBOP, IEKTPOIIUTHL, HEAIEKTPOJIUTHL, AIEKTPOIUTHYECKAS AU CCOIUALIHS, PEaKIIMMMOHHOT000MEeHa, K
aTaM3aTop,XMMHUYECKOEPABHOBECHE,00paTUMBICHHEO0PATUMBICPEAKIINN,0KUCITUTETHHOBOCCTAHOBUTEIHHBI
€ PpEeaKkIuu, OKHUCIUTENIb, BOCCTAHOBUTEIh, OKHCJICHHE M BOCCTAHOBIICHHUE,AJTIOTPONUsS, aM(OTEPHOCTb,
XUMUYECKas CBSI3b (xoBaJsieHTHaA, HMOHHas, MeTaJlTn4ecKast),
KpUCTAJUIMYECKASPEIIETKA, KOPPO3USIMETAIIIOB, CIUIABbL, CKOPOCThXUMUYECKON PEAK LU, [TPEACIIBHOIOIY CTUM
askoHueHtpauusal[JIKBemecrsa;

WJUTKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATUM W MPUMEHATh O3TU MOHATUSA IPHU
ONMCAaHUMBEILIECTBUUXITPEBPALLICHUI;

HCIOJIb30BATh XUMHYECKYIOCUMBOJIUKY JUIICOCTABJICHUS hopmyn BEILIECTB WypaBHEHUI
XUMHYECKUXPEAKIIUH;
ONPEACISIThBAICHTHOCTEUCTENIEHbOKUCIEHUAXUMUYECKUXDIIEMEHTOBBCOEIMHEHUSAXPA3IMYHOT OCOCTABA,
MPUHAUICKHOCTh ~ BEIIECTB K ONPEACIHEHHOMY  KIAcCy  COCOWHCHWH 10  ¢GopMysiaM,  BHI
XUMHYECKONCBA3H(KOBaJICHTHAS, HOHHAS,METAJUINYECKas ) BHEOPTaHUUECKUXCOSTMHEHUSIX,3aPSAMOHATIOX UM
nueckoropmyie,xapakTepCpeIbIBBOAHBIXPACTBOPAXHEOPTAHUUECKUXCOSTUHEHUH,
TUIKPUCTALTAYECKONPEIIETKUKOHKPETHOTO BEIIECTBA;

packpsiBaTbeMbIcil leprorueckorozakosa AN .Menneneesa
UJIEMOHCTPUPOBATHETOTIOHMMAHHE O CHIBATHUXAPAKTEPU30BATHTAOINUHYIO(DOPMY
[TeprnoanueckoCUCTEMBIXUMUYECKUXITIEMEHTOB: Pa3IndaTh MOHATUS «TJaBHas moArpynna (A-rpyrmrma)» u
«moboyHas moarpynna (b-rpymnma)», manble WOOTBIIME TEPUOABI, COOTHOCUTH OO0O3HAUEHHsS, KOTOpHIE
UMEIOTCS B MIEPUOANYECKOMN Tabnurre, c
YUCJIOBBIMUXAPAKTEPUCTUKAMUCTPOECHUAATOMOBXUMUYECKUXAIEMEHTOB(COCTaBU3APSASAPa,00111€eunCI03IIe
KTPOHOBHPACIIPEACIICHUEUXTIOAIEKTPOHHBIMCIIONM ),00BACHATHOOITHE3aKOHOMEPHOCTUBU3MEHEHUCBONCTB
3JIEMEHTOBUUXCOEAUHEHUMBIIPEIEIaXMaJIBIXIIEPUOTOBUTIIABHBIXIIOATPYIIICYYETOMCTPOCHUSNXATOMOB;
KJIaCCU(PUIIUPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE PEaAKIUU (10 YHCITY
MCOCTAaBy YYaCTBYIOIIMX B pEAKIHUHU BEIIECTB, MO TemaoBoMy 3¢¢eKTy, N0 H3MEHEHHIO CTeleHeil
OKHUCJICHUSXUMUYECKUXIIEMEHTOB);
XapaKTePU30BaTh(OMUCHIBATH)OOITUEUCTICITA(PHUIECKUEXMMIIECKNECBONCTBAPOCTHIXUCIIOKHBIXBEIIECTB,
MOJITBEPIK1ast ONHMCaHne puUMepamMu MOJIEKYJIIPHBIX u HMOHHBIX ypaBHEHUH
COOTBETCTBYIOLIUXXUMHUYECKUXPEAKIIUI;
COCTaBJIATbYPABHEHUSAAIEKTPOIUTUYECKONANCCOMALIMMKUCIIOT, ETI0YE MM COIeH, TOJTHBIEHCOKPAIIEHHBIEY P
ABHECHUSIPEAKITMHNOHHOTOOOMEHA, ypaBHEHUAPEAKITH, T0ITBEPIK TAFOIITXCYIIIECTBOBAHUETCHETHIECKOM
CBSI3UMEXKIYBEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaThCYLIHOCTbOKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIXPEAKITMHTIOCPEICTBOMCOCTABICHUIAICKTPOHHOT00aTaHCAd TUXPEAKITHIA;
MPOTHO3UPOBATHCBOMCTBABEIIECTBB3aBUCUMOCTHOTUXCTPOEHHUSI,BO3MOKHOCTUIIPOTEKAHUSIXUMUYECKUXIIPEB
palieHUNBPa3INYHBIXYCIOBHSIX;

BBIUMCIIITH OTHOCHUTEIBHYIO MOJEKYSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYI JIOJIIO
XUMHYECKOT0dJIEMEHTAO(POPMYJIIECOSTUHEHHS,MaCCOBYIOA0TIOBEIIIECTBABPACTBOPE, IPOBOIUTHPACUETHITIOY
PaBHEHUIOXUMHUYECKOMPEAKIINY;



COOJII0IaTHIIPABHUIIAIIONB30BAHUAX MU YECKOUTIOCY JOHIIIA00paTOPHBIMOOOPY IOBaHNEM,aTaKXKETIPaBUIIA
oOpamieHuss ¢  BEIECTBAMH B COOTBETCTBUM  C  MHCTPYKIUSIMH 1O  BBINOJHEHHUIO
712a00paTOPHBIXXMMUYECKHXOTIBITOBIIONOYYeHHIONCOONPAHUIOTa3000pa3HBIXBEIECTB(aMMHAKANYTIICKUCIIO
rorasa);

IPOBOANTHPEAKIINH,ITOATBEPIK JAFOIIEKaYeCTBEHHBIHCOCTABPA3INIHBIXBEIIIECTB: PACTIO3HABATHOIBITHBIM
nyTéM XJIOpHI-, OpOMUI-, HOAUI-, KapOoHat-, hocdar-, cunmukar-, cyabdar-, THAPOKCUI-UOHBI,KATHOHBI
aMMOHUS M MOHBI H3YYEHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOpaX HEOPTaHMUECKUXBEIIECTB;

IIPUMEHSTh OCHOBHBIE OIE€pallMM MBICIUTENBHON JESITEIbHOCTH — aHajlu3 U CUHTE3, CpaBHEHHE,
0000111eH1E,CHCTEMATU3ALUIO, BBISIBICHUEIIPUYMHHO-CIIEICTBEHHBIXCBS3EH—
IUIIN3y4E€HUSICBONCTBBEILECTBUXUMHUECKUXPEAKIINA,eCTECTBEHHO-HAY YHBIEMETOIbITO3HAH U —
HaOJI0ICHN e, I3MEPEHHIE,MOICITNPOBAHIE,PKCIICPUMEHT (peasTbHBIA U MBICIICHHBIH ).



TEMATHYECKOE

INJIAHUPOBAHMESKJIACC
Ne | HammeHoBaHMepa3aeI0BUT KomngecTBodacos DJIEKTPOHHBIE
/i e€MIIPOrpaMMBbl Bcero | Koutpormbibie| [IpaKTHueckie (unpoBbie)oOpa3oBaTebH
paboThI paborer | PICPECYPCEI
Paznenl.llepBoHavyaibHbleXUMHYECKHECTIOHSITUS
1.1 XumMus — BakHas 5 2 bubnuoreka
001aCThECTECTBO3ZHAHUS LIOKhttps://m.edsoo.ru/7f41
UIPAKTUIECKONIeATEIILHOCT 837c
51
YyeJg0BeKa
1.2|BemecrBa u 15 1 bubnnoreka
XUMHUYCCKHEPECAKIIHU LIOKhttps://m.edsoo.ru/7f41
837¢c
Hroronopaszneiry 20
Pasznen2.BaxHelimuenpeacraBuTeJJMHEOPraHUYeCKNXBELECTB
2.1 Bo3nyx. Kucnopon. 6 bubmmoreka
IMousaTHeoboKCHUIax LIOKhttps://m.edsoo.ru/7f41
837¢c
2.2 Bonopon.IloHATHEOKNCIOTAXH 8 1 bubnuoreka
COMSAX LIOKhttps://m.edsoo.ru/7f41
837c
2.3|Boga. PactBopsl. [lonsTHe 5 1 1 bubanoreka
000CHOBaHHSX LIOKhttps://m.edsoo.ru/7f41
837c
2.4/0OcHOBHEIE 11 1 1 bubnuoreka
KJIACCHI LIOKhttps://m.edsoo.ru/7f41
HEOPraHUYECKUXCOEIUHEHUM 837c
Hroromnopaszneiry 30
Pasnen 3. Ilepuonnueckuii 3axkon u [lepuoguyeckas cucreMa XuMHYeCKHUX 31eMeHTOB /1.
N.MenneneeBa.CTpoeHneaToMoB. XuMHYeCKAsICBSA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHI
3.1 ITeproauveckuii 3aK0H 7 Bubnuoreka
ullepuoanueckas LIOKhttps://m.edsoo.ru/7f41
CHCTEMaXUMHYCCKUXIICMCHT 837¢c
oB/I.1.
MenneneeBa.CtpoeHueaToma
3.2 X¥MUYECKasICBI3b. 8 1 bubnnoreka
OKHCIUTEIILHO- ILHOKhttps://m.edsoo.ru/7f41
BOCCTAaHOBUTEIHHBICPEAKITUT 837c
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Hroronopaszaeny 15 bubnuoreka
HOKhttps://m.edsoo.ru/7f41
837c

PesepBHOEBpeMs 3 bubmmoreka
HOKhttps://m.edsoo.ru/7f41
837c

OBUIEE KOJIMYECTBO 68 4 5

YACOBIIOITPOTPAMME

IKJIACC

Ne | HammeHnoBaHuepa3genOBUT KonndecTBouacos DJIEKTPOHHBIE

/1 EMIIPOTPaMMBI (g poBbIc)0OpazoOBATEIBH

Bcero  |Koutpomnbhsbie | [Ipaktuueckue BIepECyPCHI
paboThl paboThl

Paznenl.BemecTBouxuMudecKuepeakuu

1.1 IloBTOpeHue u 5 1 bubnmoreka

yriTyOJIeHUE3HAHUHOCHOBHBI ITOKhttps://m.edsoo.ru/7f41
Xpa3zie’aoBKypca8 kiacca a636
1.2 |OcHOBHBIC 4 bubnmoreka
3aKOHOMEPHOCTH LIOKhttps://m.edsoo.ru/7f41
XUMHAYECKUXPEaKIi a636
Ne | HammeHoBaHMEpa3/IeIOBUT KosnmdectBouacos DJEeKTPOHHBIC
1/ €MIIPOrpaMMBbl (mmudpoBeIe)0Opa3OBATEIIHH
Bcero  |Konrtponshbie|[IpakTnueckue BlepeCypebl
paboThI paboThI
1.3 |DnexTponuTHyecKast 8 1 1 bubnuotexa
JTCCOIIHAITHS. IOKhttps://m.edsoo.ru/7f41
XHWMHUYECKUEPEAKITUUBPACT a636
BOpax
Hroronopazneny 17
Pa3nen2.HemeranabiuuxcoemHeHU s
2.1 |O0mas 4 1 bubnuoreka
XapaKTEePUCTUKAXUMHUYIEC ILTOKhttps://m.edsoo.ru/7f41
KHX anemeHTOB VIIA- a636
rpynnsl.l amoreHsl

2.2 |Obmas 6 bubnuoteka
XapaKTEePUCTUKAXUMHUYIE IIOKhttps://m.edsoo.ru/7f41
CKUX a636
anemeHTOBVIArpynnsl.
Cepa u e€coelMHEHHs

2.3 |O0mas 7 1 Bbubnnoreka
XapaKTEePUCTHKAXUMUIECKUX IIOKhttps://m.edsoo.ru/7f41
3JIeMEeHTOB V ATpymiibl. A30T, a636
hochopunxcoeuHEeHUS

2.4 |O0mas 8 1 2 Bbubnnoreka

XapaKTEePUCTUKAXUMHUYECK ITOKhttps://m.edsoo.ru/7f41
ux 35ieMeHTOBIV Arpymnmsbi. a636
Yraepon
WKPEMHUHUUXCOCTMHCHUS
Hroromopazaeny 25
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Pa3zpen3.MeraaanIinuxcoeIMHEeHUS



3.1 | ObuuecBoiicTBaMETaIIOB 4 bubnuoreka
LIOKhttps://m.edsoo.ru/7f41
a636

3.2 | BaxHeimme MeTallIbl U 16 1 2 bubnuoreka
HUXCOEIUHECHUS LIOKhttps://m.edsoo.ru/7f41

a636

Hroronopazneny 20

Paznend. Xumusimokpy:xkaouiasicpeaa

4.1 | BemectBauMaTepHaibIBK 3 bubnmoreka
H3HHUYEI0BEKA LIOKhttps://m.edsoo.ru/7f41

a636

Hroronopaszneny

PesepBHOEBpEMS 3 bubnnoreka
LIOKhttps://m.edsoo.ru/7f41
a636

OBILIEEKOJIMYECTBOYACOB 68 4 7

I[MOIMTPOI'PAMME

MNOYPOYHOE
INJIAHUPOBAHUESKJIACC

Ne Temaypoxka KommuectBouacos DneKTPOHHBICITU(PPOBBIC

n/n Bcero| Konrponbhsie| [Ipakruueckue| 1Y€ 0bpasoBaTeNLHLIEPECypC

paboTHI paboTHI bl

1 [IIpenmer xumuu. Poin 1 bubmnoreka
XMMHUUB KU3HHA YEJI0BEKA. [HOKhttps://m.edsoo.ru/ff0
Tena uBeniecTra d210c

Ne Temaypoka KonngectBouacos DneKTpoHHBIeHU(POBBIE

n/n Bcero Konrponsnbie ITpakrtnueckue| 1Y 1€ obpasoBaTenbHEIEpeCype

paboThI paboTsl bl

2 [Tousarue o meromax 1 bubnuoreka
MMO3HAHUSBXUMHH HOKhttps://m.edsoo.ru/ff0

d227
€

3 |IIpaxTuueckaspaboraNel 1 0 1 bubnuoreka
«[IpaBuia paboThI ITOKhttps://m.edsoo.ru/ff0
BJ1a0OPATOPUUUTIPHEMBI d23dc
oOpareHusc1adbopaTopHbIM
000pyIOBaHHEM)

4 Yucrele BeulecTsa u 1 Bbubnnoreka
cmecn.CriocoObIpa3ieeHusIC LHOKhttps://m.edsoo.ru/ff0
Mecei d26ca

5 |IIpaktnueckaspadboTaNe2 1 1 bubnuoreka
«Pa3nenenue cMmeceit LHOKhttps://m.edsoo.ru/ff0
(HampUMEPEOIHCTKUITOBAPCHH d28c8
OMCOJN )»

6 |ATOMBIMMOJICKYJIBI 1 bubnmoreka

[HOKhttps://m.edsoo.ru/ff0
d2a6c



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

7 | XUMHYECKUEIIEMEHTHI. 1 bubnmoreka
3HaKu LIOKhttps://m.edsoo.ru/ff0
(CHMBOJTBI ) XUMHUYECKHX? d2be8
JIEMEHTOB
8 |IIpocThienciIOKHBICB 1 bubnmnoreka
eIecTBa LIOKhttps://m.edsoo.ru/ff0
d2a6c
9 |ATomHo- 1 bubnmnoreka
MOJICKYJISIPHOCYYCHHE LIOKhttps://m.edsoo.ru/ff0
d2d50
10 |3aKOHIIOCTOSTHCTBACOCTABAB 1 bubnuoreka
CIIECTB. XUMHUCCKAs LIOKhttps://m.edsoo.ru/ff
dhopmyna.BaneHTHOCTH 0d2eae
aTOMOBXHUMHYECKHX
JJIECMEHTOB
11 |OtHocuTtenbHas 1 bubnuoteka
aToOMHasiMacca. [IOKhttps://m.edsoo.ru/ff0
OTHOCHUTETBHASIMOJICKY T d323c
sipHasiMacca
12 |MaccoBas nomns 1 bubnuoreka
XAMHUYECKOTO3JIEMEHTABCOE] LIOKhttps://m.edsoo.ru/ff0
MHEHUH d350c
13 |KommnuectBoBemectsa.Monp. M 1 bubanoreka
oJIsIpHasMacca [IOKhttps://m.edsoo.ru/ff0
d5230
14 |dusmnueckue u 1 bubnuoreka
XUMUYCCKHCSBIICHHUS. LIOKhttps://m.edsoo.ru/ff
XUMuvecKasipeaxiius 0d37fa
15 |[Ilpusnaku u 1 bubnuoreka
YCIOBHUSTIPO LIOKhttps://m.edsoo.ru/ff0
TEKaHHUSIX UMHYECKUX d3al
peakuui 6
Ne Temaypoka KommuectBouacos Mara | DnexTpoHHbIEINU(POBBIE
n/n Bcero| Kontponbhbie [TpaxTiueckne| 1Y ¢ 0bpasoBaTeNbHLIEpECypC
paboThI paboTsl HIA bl
16 |3akoHCOXpaHEHHSIMACCHI 1 bubnuorexal [OK
BEIIECTB. XUMHUUYECKUE https://m.edsoo.ru/ff0d3b8
yYpaBHEHHUSI 8
17 |Beramcnenus 1 bubnuoteka
KOJIMYECTBA,MaCChI LIOKhttps://m.edsoo.ru/ff0
BEILIECTBA d5708
MOYPaBHEHUSIMXUMHYUECK
ux
peakuuii
18 |KnaccuukanusxuMUIecKux 1 bubnuoreka

peakuuii
(coemnHeHUs,pa3IOKEHUS,3a
MEILCHUS,

oOMeHa)

LIOKhttps://m.edsoo.ru/ff
0d3f34
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19 M. B. JlomoHOCOB — 1 bubnuoTeka
YUEHBIAIHITUKIIOCTUCT. LIOKhttps://m.edsoo.ru/ff0
O060061mennen d40c4
CUCTEeMaTU3alUA3HAHUI

20 |KontposbHas pabota Nel 1 1 bubnuoreka
noreme«BemecrBanxumuye LIOKhttps://m.edsoo.ru/ff0
CKHEPEaKIIUN» d4290

21 |Boznyx—cmMmecbrazos.Cocras 1 bubnumoreka
Bo3ayxa. Kuciopon — LIOKhttps://m.edsoo.ru/ff0
3JIEMEHTHUITPOCTOEBEIIECTBO. d448e
O30H

22 |®usnyeckue u 1 bubnuoreka
XHUMHUYECKHECBOMCTBA LIOKhttps://m.edsoo.ru/ff0
KHCIIOpO/Ia d4614
(peakLIMUOKUCIEHUS,TOPEHUE).

[TousTreoboKCHAaX

23 |Croco0Os1 1 bubnnoreka
MOJYYCHHUSKHUCIIOPOa B [IOKhttps://m.edsoo.ru/ff0
nabopaTopun d497a
HUITPOMBIIIIJICHHOCTH.

[IpumMeHeHnekucaopoaa

24 | Tennooit 1 bubnnoreka
s heKTXUMUYECKOpe LIOKhttps://m.edsoo.ru/ff0
aKIUU, d4790
MOHATHEOTEPMOXUMHUUECKOMY
PaBHEHUH,3K30-1
SHJIOTEPMHUECKUXPEAKIIAIX

25 TonmuBo (HepTH, yromib 1 bubnuoreka
uMeTaH).3arpsI3sHEHUEeBO3IyXa, LIOKnhttps://m.edsoo.ru/ff0
CIOCOOBIETO d4cda
MIPEI0TBPAICHHSI

26 |IIpaktmueckaspadotaNe3nore 1 1 bubnuorexa
me«IlonyueHuencobupanme LIOKhttps://m.edsoo.ru/ff
KHCIIOPO0/1a,U3y4EHHUEET OCBOIIC 0d4ae?

TB»

27 Bomopon— 1 bubnuoreka
AJIEMEHTHUIIPOCTOEBEIIIES LTOKhttps://m.edsoo.ru/ff0
CTBO. d4ddo
Haxoxnenuesnpuponae

28 |®dusnyeckue u 1 bubnnoreka
XUMHYECKHECBOUCTBABOIOP LHOKhttps://m.edsoo.ru/ff0
oja. d4ddo
[IpumenenuneBogopoaa

Ne Temaypoxka KonnuectBouyacos JHata | DnexTpoHHBIETIU(PPOBHIE

n/n Bcero| Kontponbnsie [Ipaktnueckne usyde | obpasoBaTenbHEIEPECYpC

paboThI paborer | A bl

29 |TIoHATHEOKHCIOTaXMCOJIIX 1 bubmmoreka

[HOKhttps://m.edsoo.ru/ff0
d50d2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

30

Croco05b1
MOy YEHHUSBOIOPOaBIa0
opaTopuu

bubnuoreka
LIOKhttps://m.edsoo.ru/ff0
d4ddo

31

[IpaktrueckaspadoraNedmore
me«llomyuennencobupanue
BOJIOPO/Ia,H3yUE€HUEETOCBOMCT
B»

bubnuoreka
LIOKhttps://m.edsoo.ru/ff
0d4f42

32

MounsipHbiii 00BEM
razoB.3aKOHABOTaJIpo

bubnuoreka
LIOKhttps://m.edsoo.ru/ff0
d542e

33

Breraucnenus
00BEMa,KOJIMIECTBA BEIIECTBA
rasa
MMOCTON3BECTHOMYKOIHYECTBY
BelLIeCTBaWIU 00BEMY

bubnuoreka
LIOKhttps://m.edsoo.ru/ff0
d55a0

34

BrrunciieHns00b5MOBra3oBIn
0 YPaBHEHHUIO PEaKIUU
HAaOCHOBE3aKOHA00BEMHBIX
OTHOIIICHUHUTa30B

bubnuoteka
LIOKhttps://m.edsoo.ru/ff0
d5708

35

duznueckue n
XUMHUYECKUECBOMCTBABOIBI

bubnmmoreka
[IOKhttps://m.edsoo.ru/ff0
d587a

36

CocTaB OCHOBaHHUH.
[TonsTHEOOMHAUKATOPAX

bubnmmoreka
[IOKhttps://m.edsoo.ru/ff0
d59e2

37

BonakakpacTBopuTens.
Hacriennsien
HEHACBIIICHHBIEPACTBOPHI.
MaccoBasi1015BEIIECTBABD
acTBope

bubnmoteka
[IOKhttps://m.edsoo.ru/ff0
d5b40

38

ITpakTnyeckaspadoraNeSmore
Me«lIpuroroBnennepacTsopo
BC

ONpeIeaEHHOMMACCOBOMI0IE

u
paCTBopéHHOI‘OBeH_ICCTBa»

bubnuoreka
[IOKhttps://m.edsoo.ru/ff0
d5eba

39 |KontponpHaspaboTaNe2norem 1 bubnuoreka
e «Kucnopon.Bogopon. LHOKhttps://m.edsoo.ru/ff0
Bona» d634

2

40 |Oxcumsr: bubnuoreka
cocra,kiaccud LTOKhttps://m.edsoo.ru/ff0
HKaIHsI, HOMEHKT d664e
aTypa

41 [lomy4yeHUEUXUMHUYECKUEC bubnnoreka
BOICTBa LIOKhttps://m.edsoo.ru/ff0
KHCIIOTHBIX,0CHOBHBIX U d664e
aM(pOTEPHBIXOKCHIOB

Ne Temaypoka KonunuectBouacos



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

n/n Bcero| Kontponsnsie IIpaktrueckue [lata | DnekTpoHHBICIHPPOBHIE
paboThI paboThI u3yde | oOpaszoBareibHBIEpPECYPC
HUS BI

42 | OCHOBaHHSI:COCTaB, 1 bubnmnoreka
KJIacCU(HUKALSL, HO LIOKnhttps://m.edsoo.ru/ff0
MEHKJIaTypa d67ca

43 |Tlomy4yeHUEUXUMHUUYECKHEC 1 bubnuoTeka
BOMCTBAOCHOBaHUU LIOKhttps://m.edsoo.ru/ff0

d67ca

44 | KucnoThI:COCTaB, 1 bubnmnoreka
KI1accu(UKaLusL,H LIOKnhttps://m.edsoo.ru/ff0
OMEHKJIaTypa dfee2

45 |Tlonmy4yeHUEeUXUMHUUYECKHEC 1 bubnuoTeka
BOMCTBaKUCIIOT IIOKhttps://m.edsoo.ru/ff0

dfee2

46 Conu 1 bubnuoTeka
(cpenHue):HOMEHKIIATYP LIOKhttps://m.edsoo.ru/00
a, ad9474
CTIOCOOBITIONY YSHHS, XM
MYECKHECBOMCTBA

47 IIpaxTuueckas padborta Ne 1 1 bubnuoreka
6.PenrenneskcrnepruMeHTalIbH LIOKhttps://m.edsoo.ru/00
pIx3agaurnioreme «OCHOBHEBIE ad9b7c
KJIACCHIHEOPTaHMYECKHIX
COEIUHEHUIN»

48 |I'eneTuueckas CBSI3b 1 bubnuoreka
MEXTYKJIAaCCaMU LIOKhttps://m.edsoo.ru/00
HEOPraHUYECKUXCOEINHEHU ad9a50
i

49 |O06o006menue 1 bubnuorexa
HCHCTEMATH3AIUSI3HAHU LIOKhttps://m.edsoo.ru/00
i ad9ch2

50 |KonTtposbHas pabota Ne3 1 1 bubnmoreka
noreme "OCHOBHBIE LIOKhttps://m.edsoo.ru/00
KJIACCBIHEOPTaHHYECKUXCOCTU ad9ela
HeHui"

51 |IlepBbIENONBITKI 1 bubnuoreka
KIacCupUKaIun [TIOKhttps://m.edsoo.ru/00
XUMHYECKUXJIEMEHTOB. ad9ffa
[TonsTne
OTPYIIAaXCXOIHBIXAJIECMEHTOB

52 |Ilepuoanyeckuii 3aK0H 1 bubnuoreka
ullepuonuueckas LIOKhttps://m.edsoo.ru/0
CUCTEeMaXUMHUYCCKHUXIICMCHT 0ada52c
oB/I.1.

MenpeneeBa

53 |Ilepuomapl,rpymibI, 1 bubnmoreka

TOJITPYTIITBI LIOKhttps://m.edsoo.ru/0

Oadab2c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

94 | CtpoeHune aTOMOB. 1 bubnmoreka
CocraBatoMubIxsiaep. 3ot [IOKhttps://m.edsoo.ru/0
OITBI Oada342

Ne Temaypoxka KonunuectBouacos Hara | DnexTpoHHBIENIHU(POBHIS

n/n Bcero| Koutponbubie ITpaxtiueckne| 1Y 1° obpasoBaTenbHblepecype

paGoThI paborer | A bl

55 | Crpoenue 1 bubnuoreka
3JICKTPOHHBIX000JI0UEK LIOKhttps://m.edsoo.ru/0
aToMOB Oada6bc
anemenToBllepuoamueckoiic
ucreMbi/l.

U .Meunneneena

56 | Xapakrepuctukaxummuueckoro | 1 bubnuoreka
3JIEMEHTA TI0 [IOKhttps://m.edsoo.ru/0
eronoJioxenutoBl lepuoanueck 0ada824
oricucreme/l.

N.MenneneeBa

57 |3Hauyenue 1 bubnuoreka
[Mepuoauyeckoro3akoHa ISP LIOKhttps://m.edsoo.ru/0
azBUTUsHayKuunpaktuku. /.1 Oada96e
Menneineen
—y4EHBIN,TIeIarOTh
rpaKTaHUH

58 |DnekTpooTpHIIaTeIEHOCTHAT 1 bubnuoteka
OMOB [HOKhttps://m.edsoo.ru/0
XUMHYECKHXIIEMEHTOB Oadaab8

59 |MoHHassXMMUYeCKasICBI3b 1 bubnuoteka

[IOKhttps://m.edsoo.ru/0
Oadac34

60 |KoBaseHTHas 1 bubnuoteka
HOJISIPHASIXMMUYECKAsIC [IOKhttps://m.edsoo.ru/0
BSI3b Oadaab8

61 |KoBaneHTHas 1 bubnuoteka
HETIOJISIPHASIX UMUYECKAsC [IOKhttps://m.edsoo.ru/0
BSI3b Oadaab9

62 |CTeneHbOKHUCICHUS 1 bubnnoreka

[IOKhttps://m.edsoo.ru/0
Oadae
28

63 |OxucnurensHO- 1 bubnuoteka
BOCCTaHOBHTEIIbHBIEPEAKIINT [IOKhttps://m.edsoo.ru/00

adb076

64 |Oxucnurenu 1 bubnmoreka
HUBOCCTAaHOBHTEI LTOKhttps://m.edsoo.ru/00
u adb076

65 [KontpombHass pabGora No4 1 1 bubnuoteka
noreme«CtpoeHrearoma. Xu LIOKhttps://m.edsoo.ru/00
MHUYECKASCBI3b adb486



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

66 |Pe3epBHBIIT ypOK. 1 bubnuroreka
O0600EHNENCHCTEMATH3ALIHS LIOKhttps://m.edsoo.ru/00
3HAHHUN adb33c

67 |PesepBHBII YPOK. 1 bubnuoreka
O06001IEHENCUCTEMATH3ALIHS LTOKhttps://m.edsoo.ru/00
3HAHUU ad9och2

68 |Pe3epBHBIIT ypOK. 1 bubnmnoreka
O0o001IeHenCHCTEMATH3AIIHS LIOKhttps://m.edsoo.ru/ff0
3HAHUI délc

6

Ne Temaypoka KosmuectBouacos Harta | DnexTpoHHBIEIH(PPOBHIS

n/n Bcero| Kourponbusie [pakrtuueckue, 1Y 1€ obpasoBatenbHEIEpECype

paGoThI paborer | A bl

OBILIEE KOJIMYECTBO 68 4 6

YACOBIIOITPOI'PAMME

IKJIACC

Ne Temaypoxka KommuecrBouacos Jlatau3 DJIEKTPOHHBIE

n/ Beero| Konrpons | Tpakra] YIEHHA 1 poBEIEOOPA30BATEIBHBI

1 HBIC ecKuepa Cpecyperl

padoThI 0O0THI

1 |Ilepuonuueckuit 1 bubnmnoreka
3akoH.Ileproauueckas LIOKhttps://m.edsoo.ru/00adb5
CHUCTEMaXUMHUYECKUXIIICME Oe
HTOB/I.

N.MenneneeBa

2 |3aKOHOMEpPHOCTH 1 bubnmnoreka
BU3MCHEHHUH HOKhttps://m.edsoo.ru/00adb6
CBOMCTBXMMUYECKHUXDIIC b6
MEHTOBIIEPBBIX TPEX
TIEPHOIOB

3  |Knaccuduxanus 1 bubnuoteka

u LHOKhttps://m.edsoo.ru/00adb7
HOMEHKJIaTypaHeopraHuy e2
€CKUXBEIICCTB

4 |Bunapl XUMHYECKOH CBSA3U 1 bubnuoreka
UTHIIBL HOKhttps://m.edsoo.ru/00adba
KPUCTAITMIECKUXPEIIETOK c6

5 |KontpombsHas padota Nel 1 1
noteme«IloBropenuen

yrayOseHue
3HAaHUHOCHOBHBIXPA3/1€I0BK
ypca8
KJ1accay
6 |KiaccuduranusxuMuaeckux 1 Bubnuoreka
peakiuii o LIOKhttps://m.edsoo.ru/00adbc
pa3IMYHBIMIPU3HAKAM b0

7 |Ilonsitue o 1 bubnmnoreka

CKOPOCTUXHMHUYECKOM LHOKhttps://m.edsoo.ru/00adbe
peakuuu.llonsiTeoromor 9a
C€HHBIXUT'€TEPOTCHHBIXpEea



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

KITUSX




8 |IlonsTHe O 1 bubmmoteka
XUMHYECKOMPABHOBECHH. LHOKhttps://m.edsoo.ru/00a
DaKkTOPHI,BIUAIONINE HA dc28c
CKOPOCThXHUMHUYECKON
peaknuu
UTI0JIOKCHUEXUMUIECKOT
0
pPaBHOBECHSI

9 |OkucnuTenbHO- 1 bubnmnoreka
BOCCTaHOBUTEJbHbBIEPEAKIIUU HOKhttps ://m.edsoo.ru/00adca

de

10 | TeopusdnEKTPOIUTHIECKOM 1 bubnuoteka
nuccorranuu. CHibHbIC HOKhttps://m.edsoo.ru/00ad
UCIA0BICATICKTPOIUTHI cd68

11 HWonnbleypaBHEHUSPEAKIIHIA 1 bubnuorexa

IIOKhttps://m.edsoo.ru/00add4
48

No Temaypoka KonnuectBouacos [Haraun3 DNEKTPOHHBIE

n/ Beero| Kourpoms | [parria YIEHHA 1 poBBICOOPA30BATENHEHBI

1 HBIE eckuepa Cpecypebt

paboThI OOTHI

12 | Xumudeckue 1 bubnmnoreka
CBOWCTBAKMUCIIOTHOCHOBAHHIA LIOKhttps://m.edsoo.ru/00add5
BCBETEIPE/ICTABICHU I ds
003JIEKTPONIUTHIECKOM
JMCCOLIMALIUT

13 | XumuueckuecBorictBaconeiis | 1 bubnuortexa
CBETE MPECTABICHUI LIOKhttps://m.edsoo.ru/00add8
00DIIEKTPOITUTHIECKOM b2
JIICCOIIMAIINT

14 |TTonsTueoruaponuzecosen 1 bubnmnoreka

IOKhttps://m.edsoo.ru/00add9
d4

15 |O600menme 1 Bubmnoreka
UCHCTEMAaTH3AlUSI3HAHU LHOKhttps://m.edsoo.ru/00addd
i 12

16 |IIpakTuueckaspadboraNel. 1 1 bubnmnoreka
«Pemenne LHOKhttps://m.edsoo.ru/00addbf
JKCIIEPUMEHTAIBHBIX3a4aU» a

17 KontponbHas pabota Ne2 1 1 bubnuoteka
noreme [HOKhttps://m.edsoo.ru/00adde
«DNEKTPOIUTAYECKASITUCCOIT c0
uarusl.

XUMHUYECKUEPEaKITNUBPACTB
opax»

18 |O0mas 1 bubmmoteka
XapaKTEePUCTHKATraJIOT€HOB. LIOKhttps://m.edsoo.ru/00addfe
XUMHYECKUECBONCTBAHANIPU 2
MepexJiopa



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

19

Xnoposonopon.ComnsiHast
KHCJIOTA,
XUMHUYECKHECBONCTBA,
NOJTyYCHUE, IPUMCHECHUE

bubnuorexa
ILHOKhttps://m.edsoo.ru/00ad
el04



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

20 |TTpakTuueckas padota No 1 1 bubnamoreka
2noteme«IlonydeHueCONSTHO ILHOKhttps://m.edsoo.ru/00ad
HWKHUCIIOTHI,U3y4YCHHE e348
€€CBOMCTB»

21 |BeramcieHus 1mo 1 bubnmnoreka
YpaBHECHUSMXAMHUCCKUX ILHOKhttps://m.edsoo.ru/00ad
peaKIuii, €CITNONHI3 e488
pPEareHTOB JIaHB
n30BITKE

22 |O6mas 1 bubnmoreka
XapaKTEPUCTHKAIICMEH IL[OKhttps://m.edsoo.ru/00a
ToBVIA-rpymims de64a

23 |AnnoTpornHble 1 bubnuoteka
MO (PUKAIHCEPHI. LIOKhttps://m.edsoo.ru/00a
Haxoxnenue cepbl u de64a
€€COEIMHEHUNBIIPUPOIE.

XHUMHUYECKUECBONCTBACEPHI

24 |CepoBO0pO/I,CTPOCHHE, 1 bubnuorexa
(HU3MYECKUENXUMHYCCKUEC LIOKhttps://m.edsoo.ru/00ad
BOICTBa €802

25 |OKcHzbI cephl. 1 bubnmnoreka
CepHasikucioTa,puzmue ILIOKhttps://m.edsoo.ru/00adea
CKUeHu 28

Ne Temaypoxka KonunuectBouacos Haran3 DIIEeKTPOHHBIE

n/ Bceero| Komrpoms | [pakria YICHHA 11 poBbIeOOPa30BATENBHBI

1 HbIE eckuepa Cpecypebt

paboTHI OOTHI
XHMHYSCKHECBOMCTBA,
MPUMEHEHUE

26 | Xumudeckue 1 bubnmnoreka
peaKIiu,IeKaIINe B HOKhttps://m.edsoo.ru/00adec
OCHOBEITPOMBIIIIIICHHOTOC 8a
noco0a
MOTy4YEHUSICEPHOUKHUCIIOTHI.

XUMHUYECKOE
3arpsA3HEHUEOKPYKAIOIIeHCP
ebl

COETMHEHUSIMUCEPHI

27 |BerunciieHneMaccoBOMI0INB 1 bubnuoreka
BIXOJIAMTPOYKTapeaKIIuu LHOKhttps://m.edsoo.ru/00adec

8a

28 |O6mas 1 bubnmnoreka
XapaKTEPUCTHKAIIIEMEHTO LIOKhttps://m.edsoo.ru/00adeea
B VA-rpynnsl.A30T, 6
pacmpocTpaHeHHe
BIIpUpoOJIe, GU3UIECKUE
MXUMHYECKHECBONCTBA

29 |AMMuak,eropu3zndecKkuenx 1 bubnuotexa
UMHYECKUE HOKhttps://m.edsoo.ru/00a
CBOWCTBA,TOJTyYCHUCHITPHM df004



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

CHCHUC

30

[IpakTuyeckaspadoraNe3n
oreme«llonyyenneammuax
a,M3y4CHUEEr0

CBOUCTB»

bubnuorexa
IL{OKhttps://m.edsoo.ru/00a
df180



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

31 |AzorHaskuciaoTa,eé 1 bubmnorexa
(HU3MYECKUENXUMHYECKUEC LIOKhttps://m.edsoo.ru/00a
BOWCTBA df306

32 |Mcnosib30BaHUCHUTPATOBHC 1 bubmmoteka
oJIcii aMMOHHS B IL{OKhttps://m.edsoo.ru/00a
Ka4eCTBEMHUHEPAITbHBIX df518
yao0peHui. XuMH4IEeCKoe
3arps3HEHUCOKPYIKAIOIICHC
pens
COCJIMHECHUSIMHUA30Ta

33 | @ocdop.Oxcundochopa(Vim | 1 bubnuotexa
dochopHas KucoTa, IL[OKhttps://m.edsoo.ru/00a
(HU3MYECKUENXUMHYCCKHE df68a
CBOWCTBA,TOJTyYCHHE

34 |Ucnonb3oBanuedochaToBBK 1 bubnmnoreka
a4ecTBe LIOKhttps://m.edsoo.ru/00a
MHHEPATbHBIXYI00PEHUIA. dfc20
3arpsi3HEHUENpUPOJHOMCpe
bl
dbocharamu

35 |Yriepon, pacripocTpaHeHHE 1 bubnmnoreka
BIPHUPOJE, DU3HUECCKHE LHOKhttps://m.edsoo.ru/00a
UXUMHYECKHECBOMCTBA dfd9c

36 |Oxcunapryriepona,nx 1 bubmmoteka
(U3NIECKUEUXUMUIECKUEC ITOKhttps://m.edsoo.ru/00adfeb
BOICTBa.DKOJIOTMUECKHE e

Ne Temaypoka KonunuectBouacos [artan3 DNEeKTPOHHBIE

n/ Beero| Kowrpoms | [paxriy YICHHA 1 poBbIe0OPa30BATENBHBI

1 HBIE eckrepa cpecyperl

paboTHI OOTHI
po0JIeMBbl,CBSI3aHHBIECO
keugomyriepoaa(lVv)

37 |YronpHasKUCIOTaneEconu 1 bubnmnoreka
LIOKhttps://m.edsoo.ru/00ae
006¢

38 |[IpakTuueckaspadoraNedr 1 1 bubmnorexa
0 TeMe HOKhttps://m.edsoo.ru/00ae
"TTomy4eHneyTIIeKHCIOror 027e
aza.

KauectBenHasipeakusina
KapOoHaT-HOH"

39 |IlepBoHaYaIbHBIE TTIOHATHS 1 bubnuoteka
000praHNYeCKUXBEIECTBAXKA HOKhttps://m.edsoo.ru/00ae
KOCOEAMHEHUAXYTIEPOIa 054e

40 KpemHuitnerocoenHeHus 1 bubnuotexa
[HOKhttps://m.edsoo.ru/00ae
080a



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

41 |ITpakTuyeckasapadoraNe5.P 1 1 bubnuorexa
CIIEHUEIKCIIEPUMEHTATLHBI LHOKhttps://m.edsoo.ru/00a
X e0bf2
3agaurnoreMe«BakHenime
HEMETaJUIBIA UX
COCIUHCHUSDY
42 [KonTtponpHas padora Ne3 1 1 bubnuoreka
noreme«BaxHelnenemera LHOKhttps://m.edsoo.ru/00ae0e
JUIBIM UX 18
COCIUHCHUSDY
43 | OOmas 1 bubnuoreka
XapaKTePUCTHKAXMUMUYCCKU LIOKhttps://m.edsoo.ru/00ae
X 3JICMEHTOB —MECTAJLJIOB. 103e
MeTtannuueckasicBsizb U
METaJUTMYECKASTKPUCTAIIHY
eckaspemérka. duznyeckue
CBOICTBa
METAaJLJIOB
44 | XAMUYECKHECBOWCTBA 1 bubnuoreka
METaJLIOB. LIOKhttps://m.edsoo.ru/00ae
DIEKTPOXUMHUYECKUM 1156
pATHATPSHKCHUIMETAITO
B
45 | OO0mue CITOCOOBI 1 bubmnoreka
nosy4yenusamerasuion.Cruias LOKhttps://m.edsoo.ru/00ae
BI. 1156
Brerancnenus o
YpaBHEHUSAMXUMHUYECKIXPEaK
[IH,ECITMOIMHU3PEAar€HTOBCO
JEPIKUT
pUMecH
46 |ITousTue 0 1 bubnuoreka
KOPPO3UHMETAJLIOB LIOKhttps://m.edsoo.ru/00ae
1278
47 |1llenoyHbIEMETAILIBI 1 bubnuoreka
IOKhttps://m.edsoo.ru/00ae
14b2
48 |Oxcunsl 1 1 bubnuoreka
THIPOKCHIBIHATPHS ILOKhttps://m.edsoo.ru/00ae
HKaIus 14b2
No Temaypoxka KonmuectBouacoB Jlataus DIEKTPOHHBIE
/ Bceero | Kowrporms | [pakTid Y4YEeHUS 1nppoBbIe0Opa3zoBaTENbHBI
1 HBIE eckuepa Cpecypeet
paboThI 0O0TBI
49 |Illenouno3emenbubieMeTaIbl 1 bubnuoreka
—KaJbIIMAUMarHui HOKhttps://m.edsoo.ru/00ael15
e8
50 |Baxknerimiue 1 bubnuoreka
COCIMHCHUAKAIIBIIHS LHOKhttps://m.edsoo.ru/00ae15
e8



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51

O0001mmenune
HCUCTEMATU3AUI3HAHN

v

u

52

KécTrkocThbBOABIMCTIOCOOBIEEY
CTpaHEHUS

bubnuorexa
ILHOKhttps://m.edsoo.ru/00ae
1886



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

53

[TpakTuueckass pabora Ne
6mo teMe "JKECTKOCTH BOIEI

bubnuorexa
ILHOKhttps://m.edsoo.ru/00aelae

uMeToabIe€ycTpaHeHus " 8
54 | AnromuHUi bubnmoreka
LHOKhttps://m.edsoo.ru/00aelc
64
55 |AmpoTepHbIe bubnmoreka
CBOWCTBA LHOKhttps://m.edsoo.ru/00aelc

OKCHUaau ruIpokcruaa

64

56 |XKene3o bubmnoreka
ILHOKhttps://m.edsoo.ru/00ae
1d86

57 |OKCUIBI, TIPOKCHABIMCOHIKE bubnuoreka

ne3a(Il) mxeneza(Ill)

IIOKhttps://m.edsoo.ru/00ae35
e6

58

O060061IEHNE
HCUCTEMATU3AUA3HAHN

v

u

59

[TpakTrueckas padora No
7.PenieHnesKkcnepuMeHTalIb
HBIX
3agaunoreMe«BaxxaenmmeM
CTAIUIBIMMXCOCTUHCHHUS

bubnmmoreka
ILIOKhttps://m.edsoo.ru/00ae3d
e8

60

Brraucnenuns no
YPaBHEHUSMXUMUYECKHUX
peakiuii, eCIMOANHI3
pEareHToB JIaHB

H30BITKE 200
COJICPKUTIIPUMECH.
BrruncnennsimaccoBom
JOJIMBBIXOA
MIPOTYKTApEaKIINI

bubmmoreka
IIOKhttps://m.edsoo.ru/00ae
1750

61

O060061IEHNE
UcucreMarulanmusa3HaHun

v

u

62

KontponbHast paGora Ned
[IoTEME «Baxuenmue
METAJIIIBINNXCOECTUHEHMSD)

63 |BemecTBanMaTepuaIbIBIT bubnuorexa
OBCEJIHEBHOI LHOKhttps://m.edsoo.ru/00a
JKU3HUYEIIOBEKa e3f50
64 | Xummyeckoe3arpsisHEHUE bubnmnoreka
OKpY KatoIIeHCpe Ibl ILTOKhttps://m.edsoo.ru/00ae
4270
65 [Ponmp xumuHM B bubnuortexa

PEIICHUUOKOJIOTUYCCK

UXIpooemM

LIOKhttps://m.edsoo.ru/00ae
4270



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Ne Tema ypoxa KonuuectBo yacos | Hara DeKTpoHHbIE U(POBHIE

/ Beerol|[ Konrpous |[TIpakruul|13Y4eH o0pa3oBaTeslbHbIE PECYPChI

a HbIE €CKHE it

paboThbl || paboThI

66 |[Pe3epBHBIN YpOK. 1 bubnunoreka [JOK
O06o0611eHue 1 https://m.edsoo.ru/00ae0d0a
CUCTeMaTu3allus 3HaHHH

67 ||[Pe3epBHBIH ypOK. 1 bubnuoreka [JOK
O6o0611eHue 1 https://m.edsoo.ru/00adb33c
CUCTeMaTU3allus 3HaHHH

68 |[Pe3epBHBIH ypOK. 1 bubnuoreka [JOK
O6o61ieHue https://m.edsoo.ru/00ad9cb2
CUCTeMAaTU3allMsl 3HaHHH

OBUIEE KOJIMYECTBO 68 4 7

YACOB 110 I[IPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'OITPOLECCA

OBA3ATEJIBHBIEYYEBHBIE MATEPHUAJIBI JVIAYYEHUKA

» Xumus,8xnacc/Pymurucl .E., @enpaman®.I"., AkinonepraoeodmectBo«l3nareabcTBo

«IIpocserenue»

Xumus9knace./Pymzurucl .E.,@enpaman®. ., AkiimonepuoeobuiectBo «M3aareascTBo

«IIpocserenue

METOINYECKUEMATEPHUAJIBIVIAYYUTEJIA

1.IMnuyruna I'.B. CutyaunonHsle 3aaHus 1o XxuMuu. 8 - 11 kiaccel.-

M.:BAKO,2014.-144c.-(MacTtepckastyYuTenss XUMHH).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI

CETUMHTEPHET

bubnurotexa IIOK https://m.edsoo.ru/7f41837¢ http://him.1september.ru Eaunast Kosekius

LOP:ITpeamernaskomtekuus« Xumusi» http://school-collection.edu.ru/collection/chemistry
EcrectBenHoO-
HayuyHbIeaKkcriepuMeHThI: xumus. KomnekiusPoccuiickoroo6meodpa3zoBaTeIbHOTOnopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6eposoithttp://www
alhimik.ruBcepoccuiickas onmumnuaza mkoasHUKOB 1o xumuu http://chem.rusolymp.ru
OpranudeckasiXuMusi: AJIEKTPOHHBINA YUEOHUK JIJIsl CPEAHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBIXUMHUH: JIEKTPOHHBIN yueOHuK http://mww

hemi.nsu.ru OTKpeITHIA KoMUTemK: Xumushttp://www.chemistry.ru JluctanninoHHast OJTMMITHA/IA T10

XUMUU: TEJICKOMMYHUKAIIMOHHBIHOOPa30BaTEIbHBIHITPOCKT


http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www/
http://www.chemistry.ru/

