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ypOBHE OCHOBHOTO OOILEro OOpa30BaHILL COCTAB/ICHA Ha OCHOBC
:rnc:@ogamm X De3yNBTATAM OCRBOSHME OCHOBHOH 00pa30BaTeNBHOII TPOTDAMMEL OCHOBHOIO obTIEro
obpazoparmi, mpepcTapneHHbIx B GI'OC OO0, a TaKiKe Ha OCHOBS demepanpHoll paboyeil IPOTPAMMbBI
BOCTIMTAHIS 1 ¢ VYETOM KOHIETH[N TPEriofaBaHus yIeOHOTO TIPeMeTa «XuMIg» B 0Gpa30BaTeNbHBIX

OPTaHI3aLRLIxX o CCIBICKOIT DeepatiiiL

TIporpamma 1O XHMHIT JalT rperi»;r aBJcHHE O Lelax, obleil crparteriii OOVYeHILd, BOCIHMTAHIIA H
DA3BUTIS OOVUAKNNINGE CDefcTBaMy VUeOHOTC IpeIMeTa, YOTAHABINBAST OOS3ATENBHOS NPEAMETHOS

COACPIKAHIIC, TPCAyCcMaTplib BacT 1)1LIT}JGTTGH€}H16 ero I0 KiaclamM
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KTYPUPOBAHUE TIO pasfeiaM M
TeMaM TIPOTpaMMBI TI0 XUMII, ONpPENSAET KOMIMYCCTBSHHBIC I KAUCCTBCHHDBIC XapaKTCPHCTIKIL
CONSPIKAHILE, PEKOMEHIYEeMYIO0 IIOCHeHOBATEIbHOCTh WSYYCHIML XHMHH © YUSTOM MEKIPOAMETHRIN I
Bmff‘pzmpemm;:rﬂm‘ CBA? eﬁ, NoTHKH VueBHOTO TIpoLiscca, BO3PAcTHBIX 0coGeHHOCTE O0YUAIOMIINCS,

T 1y ‘i é“l ILTATaM QCBOCHIIE O CT—U)F"H'UL

OOpd?,OBJTGJ’IbHGH MpOTPaMMbl Ha YPOBHC OCHOBHOTO 0OIETO O@})HSOBHHHSL a4 Takgre Tp@@OBH' I K
pe3yIbTaTaM OO\"!@FTJI NHUMITM Ha YPOBHC HEJL@H IBYVYCHIU TpeapeTa I OCHOBRHBIX BIIOE VHCOHO-
TI03HABATSIBHOM Je4TeAbHOCTH OOVHJFOLlEIOu}I TG OCBOCHIEO \"LEEGhOIU COOCPMaHg,

SHaHIle  XPIMIL CIIYVAIIT OCHOROH LA \X)OE)MHPOB&}L[H MIIPOBO33PCHIT OG\"‘ERIOHEE:FOC}{ cre
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APEACTABNCHII O B3AUMOIPEBPATIICHILIX SHEPTHIT H 00 3BOJFOLII BEMICCTE B NPHPOJS, O MYTAX POILCHIL
[IO0ANBHEIX TIPOOJieM YCTOIMIBOIO PasBUTIL “SHOBCHUCCTBA — CBIPHEBOLL, FHEPTETHYECKOIL, IHINEBOI I
AKOJIOTHHECKOiT 0€30TACHOCTI, ITPO0JIeM 3JPaBOOXPAHEHIA.

WsyueHiie XIMUIL
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T BOSMOMKHOCTER JUTE CaMOPAIBITIE H GOPMHDORAHI
e o0welt 1 QPYHKIHIOHANBHOI IPaMOTHOCTH,

BEIOCHT BIJIAT B (POPMIPOBALIE MBIIUICHILT U TROPYECKIX CTIOCOOHOCTE 00YHAIONINCS, HABBIKOB X
CAMOCTOATENBHON  YVUeOHOH  AeATCIbHOCTH, 'sfccreplmemaﬁbmﬁx U HCCISHOBATEIBCKUX  YMCHIIL,
HeoOXOIMBIX KK B [TOBCEeTHEBHOI KI3HIL, TAK I B IPOQECCHOHATBHOMN NeATEIbHOCTIL,

QHATCNRUIT OO OTIeTIL thTJTZ' NLi HAav TUHOTO R LTI T HT IG Ak
SEEARUMEE D LU RERREATN S 7 S5V S S2e]
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TTATLIRAST OOHORLED TI2JIGOT
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EMIHCTBO TIPHPOAR U UeNOBeKa, ABJIACTCH OTBETCTBCHHBIM 3TAlloM B GOPMHPOBAHITT €CTCCTREHHO--
HAay4YHOH TPAMOTHOCTH O0YYATOIIHXCS;

criocoBeTBYeT (DOPMIPOBAHIIC LIEHHOCTHOTO OTHOIUCHI K €CTCCTREHHO--HAYUHBIM SHAFILIM, K
TIPHPOJiE, K UENOBEKY, BHOCHT CBOI BKJIAJ B 3KOJOTIMECKOS 00pasoBaHiie OO VUAFOILIXCA.

ADecTISULIRANTCE  CTIeHH {i\I’knil CO e aHig  vyaln

BB HES e 4 i d

OTIPEICIIEHHOM 3Talle €€ Pa3sBUTHA.

Kypc XM Ha YPOBHE OCHOBHOTO OOM[ETO 0OpA3OBAHILT OPHCHTHPOBAH HA  OCBOGHIIC
OBVUATOILIMIICS CHCTEMBI TIEPBOHAYANBHBIX TIOHATHI XHMUM, OCHOB HEeOPTAHITIECKOI XIMIIL H HEKOTOPBIX
R

O

TeITBHEIX SHAUMMEIX [TOHSTIN OPTaHHUSCKOH XInMIfL

CTPYKTYpa COMEPIKAHIL TIPOTPAMMEI 0 XIMITH cHOPMHPOBAHA HA OCHOBE CHCTCMHOTO MOASOA K g
isyuerio. Cofep/KaHue CKIAZBIBACTCA 13 CHCTEMBI MOHATHIH O XHMIECKOM SICMCHIC I BEHIECTEC I
“TicTeMbl TIOHATINT O XIMITHecKoil peakupml. (O0e 3TH CHCTeMBI CTPYKTYPHO OPTaHIi3OBAHDLL IO IIPITHIHITY
TTOCIeA0BATENBHOTO PA3BHTII 3HAHINT Ha OCHOBE TEOPETHUECKIIX TPE/ICTABIICHHI PASHOTO YPOBHA:

— ATOMHO--MOISKVILDHOTO VUSHIE Kak DOHORDE BOSTH e0TesTROAHAMIIE!

iEia AKERsS 14

— Tepriomrdeckoro 3akona JI. F1. Menzeneepa KaKk OCHOBHOTO 3aKOHA XML

— VUEHI O CTPOSHIIH ATOMa 1 XIMITISCKOIT CBA3IL,

— TIpeICTaBICHINT 00 3IeKTPOIHTIMECKOI MICCOLFALITI BEMIECTE B PACTBOPAX.

TeopeTiUeckie 3HAHN PACCMATPHBAKOTCS HA OCHOBE IMIMIPITICCKH MOIYUCHHBIX M OCMBICJICHHBIN
T

daKTOB, PAIBUBAOTCS TIOCHSAOBATENBHO OT OFHOTO YPOBHA K NPYTOMY, BRITICIHAL dyemant oOBICHSHIE I



TIPOTHO3UPOBAHIIA CBOIICTB, CTPOCHIMI U BO3MOKHOCTEH TIPAKTHYECKOIO TMIPHMEHEHUS I TIOJNYJYSHILT
H3Y4YaeMbIX BEIIECTB.
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COCTGB.TIHIOH{SIUI Hd \ﬂiHOH KapTiiHbl MIpa B JOITIKC e¢ CICTEeMHOIL TIPHPpOabI, HCHHOCTHOTIC OTHOMIICHHA K
Hay4HOMY 3HAHIIO H MCTOHaM INOSHAHIA B HayKe. i/lE“s"LIC}ﬁ!C XIIMETE IPOHCXOIUT © TIPHBJICHCHIICM 3HAHL

~ ;—-1(

H3 PaHee I3VUCHHBIX YUCOHBIX IPeMeTOR: «ORPYKAIOMILL MIp», «bHomoTH. 57 KaacchDy I «DinuKa.
KJIAce».

Ty myuernnn xenirnr npoHexo uT GopuMuDoRaHIie SHAHIGT OCHOB XIIMIUMeCKol HayKy Kak obnacTti
COBPEMEHHOTO €CTECTRO3HAMIA, TPAKTIHMECKON JeATENBHOCTH YeNOBEeKa 1 KaKk ONHOTO 13 KOMITOHEHTOB
MHPOBOIH KyJbTYpHl. 3a7aua yueOHOTO TIpeiMeTa COCTOMNT B (popmziposamﬂz CHCTEMBI XHMHYECKIUY 3HAHITT
— BaxkHelmmx (akToB, TIOHATHIL, 3aKOHOB H TEOPSTHUSCKHX ITOJOMKEHHE], MOCTYITHBIX 0000IeHINT

MIIPOBO33PCHUCCKOIC XapaKTepad, A3bIKd HAVKIL, B Hpﬂ()@ﬂj@“—ﬂﬁ? K HaydHbIM MCTOAaM TIO3HAHITL IIpH
IVHEHH BEIISCTE H O NHMIMeOKHY ixe‘rvrnrgg) b :}\nﬂr_runnv"mn; B DAIRIITHI HO3HARATEABHBIN .HQE{L{H IO

TIPUMEHEHI B VUSOHO-TIO3HABATENBHOI 1 YUeOHO-HCCISIOBATENbCKON NeATEIBHOCTH, OCBOSHII TIPaBILI
0€30MacHOTO OOPAIISHIS ¢ BEIISCTBAMI B TIOBCESAHEBHOI JKU3HIL

1IpH H3YUSHIUI XUMHM Ha YPOBHE OCHOBHOTO OOINEro o0pa3oBaHId BAKHOE 3HAUCHUE IIPHOOPENH
TaKue LEIH, KaK:

—~ — dopmvmoranue aNFHO pPAa3BUTOH  JEMHOCTH, TOTOBON K oBa
COTPYEITICCTBY, CAMOCTOATCIBHOMY TIPHHATHIO pPeEflieHId], Ccrnoco0HOIl amanTHposatbed K Ob Iupo

MCHAROIIIFIMCS VCJIOBEUIM JKEI3HIL,

— HalipabJICHHOCTD O0VUSHITA Ha CHCTEMATIUECKOE HI)IIO@MSI—HEE O()}TI&E{?IDI INCH K CaMOCTOATE/IbHOT
TO3HABATEIBHOMN JEATCIIBHOCTIL, HaYYHBIM MCTOOaM IIO3HAHILA, (i)OpMHp}’IOHHiM MOTHEALITO IT Pa3BUTHC
crniocobHocTel K MM

— obecrieyeHIe VCIOBIIL, CTIOCOOCTBYIOMIX MIPHOOPETEHINO 00VUAIOIIMIICA OIBITa Pa3HOO0OpasHOIT
OeATCIbHOCTEH, IIO3HAHEDI I CaMOIIO3HAHIUI, KJINOUCBBIX HaBbIKOB (»KI[{O‘ICBBIX KOMH@TSHIHH‘?L MIMESIOHIHX
VHIBCPCATIDHOC 3HAUCHIC AJIA Das/IfdnbIX BHIAOD ACITCIBHOCTIL,

= (i)()pMHpOB&HH@ Ot)HLCI'I (pyIﬂCLHIOHaJTbHOII 21 60T60TB6HHO“H3}"IHOﬁ IPAMOTHOCTIL, B TOM HHCHS
}-’M@I—HH\'JI OODECHATS I OLSHIIBATE SRJISHIIA OKPVIKAIOHICTO MUPA, HCIIONB3YA 3HAHILT H OIBIT, HOJIYUCHHBIC
TP H3YYUCHEOT XIIMIDL, IIPIMCHATD HX 1P POIICHID] H})ODH&AI B TIOBCEIHEBHOI KITHH U Y, JIOBOIT
JCATCIIBHOCTEH,

= (i)OpMIipOBEIHTi@ i 06},"1&1}0]1[[{}{051 TYMAHHCTITHCCKIIX OTHOIICHIT, TIORIIMAHIA USHHOCTH
XHMHYSCKUX 3HAHIIT AJEL Bbipﬁ'@OTKH SKOJOTIHCCKIL HGHGCOOGD&BHOTO TIOBCHSHIL B 61)1‘1}’ H ‘Ip}’HOBOI"JI
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- PA3BUTHE MOTUBALI K O0YUSHIIO, CHOCOOHOCTEfI K CaMOKOHTPOJED 1 CaMOBOCITITAHITO HAa OCHOBS
VCBOSHIM  OOIICUSNIOBEUSCKIIX  LISHHOCTSH, TOTOBHOCTH K  OCO3HaHHOMY  BHIOODY npogiiaa  u
HarpapJIeHHOCTH JUILHEIHUero 00VYeHII.
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VHCHITT XPIMIOT Ha VPOBHE OCHOBHOIC O‘OILETO OOp 30BaHid,
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COHNEPKAHITE ObYUEHITAH
8 KJIACC
HepBonayanbHbie XHMHYeCKIe IOHATHA

TInermver xingrrun Pole XHMIED B OOKIIHI YEHOBEKA.
!

NIrMIIg B CIIG

1

Qu3MUecKiie CBOICTBA BEIECTR. ATPEraTHOS COCTOTHIE BeliecTs. 1loHATHE 0 MeTOJaX TMO3HAHIL B XFIMIML.
UricThie BelliecTBa 1 cMeci. CTioco0bl pasgeacHILI CMECELL

ATOMBI 1 MOJNEKYJBI. NIMITYSCKNE 3I¢MeHTH. CHMBOJBI XIMIECKUX 3JI6MEHTOB. lIpocThie U
CHOKHBIC BEI[ECTBA. ATOMHO-MOJISKYIIPHOE VUCHILE.



XNUMHYSCKag \’i)()pl\fyﬂéi. BaneHTHOCTh aToMOB XIMITUSCKHX 3JICMEHTOB. 3aKOH MOCTOIHCTBA COCTABA
BCLHCCTER. JTHOCHTENbHAS aToMHag Macca. OTHOCHTSIIBHAL MOJCKYJHpHad Macca. Maccosag JOJIE

Komriecteo BemecTea. Momp. MompHag Macca. B3aHMOCBA3b KOJIMECTBA, Macchl I UIlcia
CTPYKTYPHBIX ¢/IIIHHUII BelliecTsa. PacutTsl 110 (opMyIaM XHMIUECKIX COSTMHEHII,
DIBUYCCKHS 11 XHMIYECKIS ABJICHIU. XNIMITMECKAad Peakiiil I e MPU3HAKIL 3aKOH COXPAHCHILT
BACCHI  BCHICCTER. NUMITIESCKIIE YpaBHCHIL. I\ﬂa(;bz‘i(i}lh\ﬂl{ilﬁ NEIMITHCCKIIX  peal KU {coemHeHIId
T
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HMHYECKE ’-?KC?@Q]?HUW@HEHI
3HAKOMCTBO ¢ XHMIYECKOH ToCy OIU TipapIJIaMH DGOOTI)I B HJOOP&IO[)IHI H HpIICM aMH OO])@H{CE{{JI
OpaTOpHBIM OOOP'« JOBAHLICM, HBVYUCHIIC I OTHICAHIe (1)1;311‘{6(.{\1& CROHCTR OOp"'JHOB HCOPTAHITUCCKIIX
BEICCTR, HaOJroJeHHE (i)iiBH‘l@CKHX fﬁHHﬁBH@H}I@ BOCKd, T&IHEEC JibJ4d, PacTHpAHIe

¥ R(‘H‘TFT—H"!TI‘L!"I pnrﬁ‘*\ T XEIMIIIU
a5 S aiVERS

el
s}
]
pas)
[~
o
b
CJ
-]
)
=
oo}
7
[

|--v

KITY {TOnSeHIie OReULl  [INOKANHRAHLES

LIV VR VOV, sip USSR AN Sl i

5

i)

ey
5
v

L4
e
oy

o

B3alMOJEICTRHE MeJla ¢ KHCIOTOIl) ﬁmemﬁi HaOJFOEHIIE ¥ OIMICAHIE TIPH3HAKOB ‘IPUTE‘I\HHIHT
XHMIMECKHX peaKifpii (pasio:KeHiie caxapa, B3arMOJEIiCTBHE CEPHOII KHUCIOTHL ¢ XIOPHIOM Oapid,
pasJoxeHIe THAPOKCHIA MeaH (11) Mpi HATPEBAHIT, B3aNMOJISHICTBIIE KENe3a ¢ PAcTBOpoM coim memt (1),
I3YyYeHHe CIIOCc000B  pasfeNieHHs cMeceil: ¢ TIOMOINBK) MAarHWTa, (UIBTPOBAHUE, BHIIAPHBAHHE,
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COJIIL }«Y‘]ﬂ’ﬁﬂ‘TE‘E—QKE‘ I OIicadiie
PE3YIILTATOR TIPOBEHCHI OIBITA, IWUHOCTPHPVIOMIETO 3aKOH COXPAHSHHS MAcChl, CO3J@HHE MOHeelt
MOJIEKYJI (HIapOCTEPKHEBBIX).

BasesHeline NpecTaBuTe i HeOpranivieCrIlX BelliedTB

Bosgyx — cmech raszos. Coctas po3gyxa. Kucnopod — >7ieMeHT H IIPOCTOS BEIiecTBO. HaxowxaeHie
KUCTIODONA B NpHpone, IRpYecKye U XUMIMESCKUe CROMCTRA {(peainiil ropeHus ). Oxcuisr Mpm.ietnemie
Kucaopoaa. Criocodsl MONYYSHIL KICAOPoAa B JabopaTopiit H MPOMbIIUIEHHOCTH. KpyTrosopoT KHeiopoia

B Tipripoae. O30H — aJUIOTPOTHAS MOJHGUKAIE KHCAOPO/IA.
Termopoil 3¢ derT XTMIUeCKoil peakifii, TePMOXUMITUYECKUS VPABHEHI, 3K30- U 3HOTEPMIYECKIIE
peaxtii. TormiBo: yrois U MeTaH. 3arpA3HeHIe BO3AYXa, VCIUICHHE NapHUKOBOIrC 3¢ ¢eKTa, pa3pyLicHHE

GRAOHOBOTO CIIOT

Bogopon — »meMeHT U IpocToe BellecTBO. HaxXoKIEeHHE BOJOpOJa B IpHpoxe, (IB3HYECKIE I
XUMIYECKHE CBOHCTBA, MPUMEHEH!E, coco0bl TIOJIyUeHHS. KHCITOTH 1 COJIH.
MongpHbiit 00BEM 12308, Pacu€Thl 10 XUMIMECKUM YPaBHEHIIM,

@u3HYecKIie CBOIICTBA BOJABL. BoJa Kak pacTBopurelsb. PacTrophl. HacklmeHibie U HEHACHIISHIHBIS

“TOACTRONDEL. Pac CTRODHMOC

SpioE.

TE BEIISCTR B BOIE Maccorag nong pelliecTRa B DACTRODES WITMIISCcKHs CROLIOTRS
. MAccoBad noiid BSINSCTRE B PACTBORC, AHMHUCCOKHC CBOHCTEA

Bogpl. OcHOBaHIA. Posib pacTBOPOB B MPHPOAS M B KIBHH 4elIoBeKa. KpyroropoT BOOBI B IPHPOJE.
3arpA3HeHNe NPUPOIHBIX Bod. OXpaHa U OUICTKA TIPHPOIHBIX BOJ.

Knaccudrmarpisa HEOPTAaHITIECKITX COSITHEHMIT. Orengsl. KmaccHUKaIgisn OKCHIOB!
coNeobpasyrolfie (OCHOBHBIE, KICIOTHBIS, aM(poTepHbie) H HeconeoOpasyionye. HomeHkIaTypa OKCHIOB.

Diriieck e B IMIMNSCKIe CROUCTRA OECHIOR, [ [oIvie e QECIIOE,

EAELE LS S LERE 4 SIS 1 5 g a5, 2 aUVAY AT UMY
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Ocnopantia. Kinaccnduxaigis ocHopaHIil: IUENOYH M HEPACTBOPHMBIE OCHOBaHIA. HOMeHKIATypa
ocHOBaHInL. OI3MUeCcKIe 1 XHMHYSCKUE CBolicTha ocHoBaHibt. [lonyyeHie OCHOBaHINT.

Krcmotel, KomaccHUKamg KUCIIOT. Hcmemcﬂen‘-ypa KICJIOT. DIBIYSCKHE M XUMITUSCKIE CBOTICTBA
KIICJIOT. PHIJ, AXTHBHOCTI METaJJIOB H H. Bexertona. TlonyyeHIie KICIOT.

GMITUecKiie opolicTra coneit, [ lomvuanie ¢

F‘SHST’I [HeCKad CBIA3D MCHEIY KJIACCAMI HCOPTaHMYCCKIX COCHCHE HIL

NHMHYCCRHE 3KCH CPHMMEHT

KaUYCCTBCHEIOC OIIpCIOclcHIC COICpXKaHIinsl KHCHOpOoda B BO3OYXE, IIOJIVHCHIIC, Co0L ipaHiic,
CIIO3HABAMIIC 11 M3YHCHIIC C BOHICTR KHCJIOPOda, HAOJIOHCHEIC B3¢ AHMOJISHICTRIA BEL

VOHOBRIE BOJMIKHOBESHIIE I [IDSKDANISHIS TODEHIN {.T;Q;gc.ﬁmg
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I
ozpakomeHiie ¢ obpasiaMi OKCHIOR I

OITIICaHIE UX CBONCTB, IMOJyVHeHIIS, cOOHPAHIE, PAcTIO3HABAHIE U H3VUSHHE CBOICTE BOJAOpOAa (TopeHie),



B3aHUMOJEIICTRHE BoAOpoda ¢ OkcimoM Mead () (BO3MOMKHO HCIIONb30BAHIE BHASOMATSPHATIOB ),
HaOJmoJeHIIES Oop [{OB BEIECTB KOMMECTBOM 1 MOJb, HCCISAOBAHIS OCOOESHHOCTE PacTBOPSHIL BEIISCTR

¢ PAalmMHOH  pAcTRODUMOCTRIO, TIDUTOTORISHIIE DAcTROPOR ©  onpenendHHOIl Mac
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pacTBOPEHHOTO BEMIECTBA, B3aHMOJSIICTBHE BOJABI ¢ MeTamaMi (HATPHEM U KaJbLIEM) (Bogmo;zmo
LICTIONIB30BAHNE BHASOMAaTEPHAIOR), TICCISIOBAFITS 00pasliop HEOPTAHHYSCKIX BEIISCTR  Pa3JITHHBIX

KTACCOB, HAOIIONCHUE IMMCHSHIM OKPACKI HHIIKATOPOB B PAacTBOPAX KICIOT I IMENOUeil, I3YUSHIE

B3aHMOIEIICTRIBI OKCEIA MEHH (TI C PacTeOpPOM CE})HOI I KIICHIO Thl, IICJIOT C MCTAJLUIaMEL, PCaril i
HelITHaMIRAInil, o VUSTHEIE HeDACTRODIMEIN OCHOB rmrn BLITECHaHUS OJIHQTO  MaTallla ONVIMM I
[EEENI S TSI N HEL CRacTBODHERL HOBaHE BRITCOCHSHe OIHOTC MOTalla JDVITIM I3

pacTBOpa COMH, PEIUEHHE SKCTIEPHMEHTAIBHBIX 3alad IT0 Teme «BaKHelHIHe KIacchl HEOPTaHITYECKIX
COGAIHEHII D,

Ilepuopmyeckuiii 3aiod ¥ [Hepuojgiyeckan cucTeMa XUMHUYecKkHX 3ievenTon [l V1. MengeneeBa.
CrpoeHne aTOMOB. XHMHYeCKad ¢Bs3b. OKUCTHTENbHO-BOCCTAHOBHTEIbHbIE PeaKiini

Tlepprie mOMBITKH  KAAcCHUKAINGT XUMHUSCKIX 2JdsMeHTOR. [loH4THE © TDVIMIAX CXOJHBIX

IEMEHTOB (THEOYHbIE U MISIOMHO3EMETbHbIC METAIbl, TaJOTeHb], HHEPTHBIE Ta3bl). DJCMEHTDL, KOTOPBIS
oopaqy}oz aM{(pOTEpHBIS OKCIAB H ITIAPOKCIIE.

TMepriomdeckuil 3akoH. llepromrueckas cHCTEMa XUMIHMEeCKHX aiemeHtos [, I \iPH,ICIISEBﬁ
KopoTtronepriogHas 0 JymHHOTIepHoHAag (popMbl TlepHoMieckolf CHCTEMBl XHMITYECKHX 3leMeHTOR [ 1

OF
—~Mlennensena ﬁenimnm 1 TovITIRLl, DIRHYeCInT CMEBICT TTONIGIMKOROTO HOMEDA

fL L
................ B R 2 184 ¥ T LIRSS NI £

¥ TPVITTE
JEMEHTA.

Crpoetrie atoMoB. COCTa®R aTOMHBIX g1ep. M3oTorsl. DaekTporsl. CTpoeHHS ISKTPOHHBIX 000I04eK

ATOMOB TIePBBIX 20 XHMITMECKHX 3IeMeHTOB [lepuomrieckoil cuctemsl [, M. MeHaeneepa. XapakTepHCTIIKa

XIMITYECKOTO BJIEMEHTa 10 ere noJiokeHuo B Iepriomueckoii cucreme M. M. Menneneena.
3AKOHOMEPHOCTH  M3MEHEHIM DAmIyca ATOMOB XUMIMECKIX JNeMeHTOB, METANIMECKUX o

HEeMETaJUIUe KIS CBOIICTS 10 TPVIIan i NCPHOTAaM.
SHAYSHIIES HGPHO,HII’{CCKOTO 3aK0Hd U Heplm Z[IPEECKOﬁ CHICTEMBI XMMHYCCKIIX DJICMCHTOB U

PasBUTHI HayKi 1 npaktiki. JI. VI MeHaeneep — VUSHBIN U IPak IaHIH.
Xumiyeckagd cpg3b. KopaleHTHaS (TOJMIpHAfs ¥ HEMOMAPHAfs) CBA3b. IIEKTPOOTPHLATSIBHOCTD

NTIMITUECKITY BIeMEHTOR, VIOHHAT CBIZE,

Crenenp  oxucyeHrid. OKUCIHTEIbHO--BOCCTAHOBHTEbHBIE  peakiypnl.  IIpoueccen! OKMCHIEHI H
BOCCTAHOBJICHI. OKUCIMTENH H BOCCTAHOBHTEIIL.
XEMUESECKII 3KCIEPHMCHIN

s

ISYHCHIIC OO})ZIJL[OT‘ BEIISCTE MCETAJUIOB I HEMETAJUIOB, B3arMOJCHC

—QACTRODAMI KHCIOT U HIgliouell
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BOCCTAHOBHTC/IbHBIN DCAKI i (TOp\fHHC PeAKLIl PA3JIOKCHIL, &.O@,HI{HG}HL“I)

E"f'ee?ffiif}'}fi}ﬂieﬁ?ﬁéi@ CEA3EH

Ye CAJIBALIIEL MEHE \IIP@,I{N‘?THM\ CRi3EH TIpE H3YHUCHITH XMMITH B 8 Knmacce OCVILICCTBIUICTCA Hepes
HICTIOJIP30BAHEE KAk OOIIEX € CCTBCHHO--HayIHBIX HOILITIHI TaK it Y’OHSII‘HL ABJUIIOIIIINGH C© CHMHEBIMIL

[NIE OTASHBHBIN TINSNMETOR

e =

SCTECTBCHHO--HAVUHOTO IIIKJIA,

O01e eCTeCTREHHO--HAYIHBIE TIOHATHA: HAyJIHBII (axT, THI0Te3a, TeOPi, 3aKOH, aHajis3, CHHTES,
KIacCH(IUKALIL, TIEPHONIYHOCT, HaOMOACHIe, 3KCIIEPHMEHT, MOJSIHPOBAHIE, H3MCPCHIE, MOJSIb,
ABICHIIE.

DIBIKa: MATSPHd, ATOM, SJSKTPOH, TPOTOH, HElTpOH, HOH, HYK/DL, II30TOIBL, PaJHiOaKTHBHOCTS,
MOJICKYNIA, 3ICKTPHYSCKMI 3apiji, BEIIECcTBO, Telo, 00BEM, arperarHoe COCTOSHIIC BEIECTBa, Ta3s,
DIDIMISCKIE BEIIMIHEL, SIFHILBI H3MEPEHI, KOCMOC, TUIaHeTH, 38E3451, COoJTHIE.

Brostornia: dotocunTes, ApixaHiie, duocepa.

L'eorpadus: atmocdepa, riapocdepa, MIHEPAIB!, TOPHSIE TIOPOBL, TOJIE3HbIE HCKOMaeMbIe, TOILIBO,
BO,IHM@ p CYPCHL.
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Tlepromreckini 3aKoH. llepuomiueckasd clicTeMa XpdMH4YecKmx 3iemenrtorn [, M. Memgeneera.

C TpOCHIC 4aTOMOB 3&1\0&0&1@1}}[00‘1’11 P II3MCHEHIH CBONCTE XHMITUSCKIIX DJIEMSHTOB IICPBBIX I])C\
NEPHONOR, KaAMId, KAMBIIHT 1 HUX COSTMITHEHIT! B COOTRETOTRIII ¢ NONIOMKEHIISM 3IEMEHTOR B | fen 2121891151 ISCKOI

CHCTEME U CTPOSHIIEM X aTOMOB.
CTpoeHIe BellecTBa: BHOBI NXHMHUECKON CBA3M. THIBI KPHCTAUIUSCKIX PEMIETOK, 3aBUCIHMOCTD

CBOTICTR BELECTBA OT THIIA KPHCTaJIIIHECKOI PEIETKII I BIA XHMIMESCKOM CBI3IL

Kimaccudkaipiss 1 HOMEHKJIATYPA HEOPraHIYecK X BEIecTB. NIMITUECKHE CBOICTBA BELIECTB

GIHIINGH ¥ DATIERELIM KIEACCAM HEeODTAHINISCKHY

. £ 5
Aerriiiriontes 3N PCASJIITETIDAN LIS i I it L33

COSTIHSHILL, IeHeTIMUSCcKAd CREZE HeOonraHr
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Knaccuuraipid XUMIUECKUX peakiuii 10 pPasiuuHbiM  TIpH3HakaM ([0 YHCJIY H COCTaRy
VUACTBVIOIIMX B peakifiii BEMIECTB, T0 TeIuioBoMy 3({@erTy, Mo H3MEHEHIO CTelleHell OKMCISHII
XHMIYECKHX 3JISMEHTOB, TI0 OOpaTHMOCTH, II0 YYacTIHO KaTajl3aTopa). DK30- H SHIOTEPMIMECKIE

DEARIHEL TenMONIMINeCKHS VRaBHeHg
1 :$ CHMHHCCKHE YhabHetid,

Tlomatie o CKOPOCTIT XIIMIT TUECKOIT poeaKifgni. TIoHatie o0 OOP&TI iMBIX M T l@OOpﬂTI IMBIX XFIMITHCCIIIX
Peaifiiix. TloHgTiie © TOMOTSHHBIX II ICTCPOICHHBIX  POaKITiIX. Tlomgrie o xaramie. lloHgrie o
NEIMITHCCKOM PaBHOBCCIIL DaKT OPBI, B/IAIOIINC Ha CKOPOCTH XIIMITHC CKOII PCAKI{T I IEOJIOWCHIIS
XHMITHSCKOTO PpaBHOBCCIHIA.

—~ ORICTIITEIEHO-BOCCTAHOBIITEIBHEIS

FEICTIE H HE Ppearnm, WLQKP)():EKEH DanaHc CIHCRITSIIRHO-
SOCCTAHOBHTCIIBHO DCARIITIL CocTanJicHIE V})BBHPHTHI OKHCHITEIbHO--BOCCTAHOBHTCIIBHBIX p@ﬂlﬁlﬂ[ﬁ c

HCITONTB30BAHIIEM METOE,&! 3IEKTPOHHOTO DallaHca.
TeopHs BIEKTPOITHUESCKON AHCCOIMAIINTL DNeKTPOITEL I HEPIEeKTPOIMTHL. KaTHOHDI, AHIOHEL.
MexaHusnM JUCCOLMALTII BEIECTB ¢ Pa3sIEUHBIMI BIAMH XHMIMECKOH cBsa3i. CTelleHb OUCCOLHALIMIL

Peamnm HOHHOTO oOOMeHa. VCIOBHY IIPOTEKAHMS Peakifii WOHHOTO 00OMeHa, TIOJHBIE I
COKPAIUEHHbBIC HOHHBIE VPaBHeHIA peakinil. CpolicTBa KICIOT, OCHOBAHIIT I COJICH B CBETE npeacTasiaeHIil
00 BIEKTPOIITIMECKO Ariccormanm. KavecTreHHbIe peakiLyH Ha HOHBI. 1 IOHATHE 0 THOPOII3E CONEIL

Numpeqecreil INCHREPUMEHI:

OIHAKOMISHIE ¢ MONSNGRMI KNHCTANNYECKHY DeHSTOK HoODTHHL
HeMeTaanoB (rpaduTa 1 amMasa), CHOXKHBIX BEIIECTB (XJIOpHJa HATPIA), HCCASTOBAHIIC 3aBHCHMOCTH
CKOPOCTH  XHMIYSCKOIT  peakifil  OT  BO3JCHCTBILL  Pa3JIIYHBIX ({axTopoB,  HCCISHOBAHIIE
SIEKTPOIIPOBOIHOCTI PACTBOPOB BEIIECTB, TIPOLECcca JHCCOLMALIIL KHCIOT, METoUeil U COJeHl {BORMOIKHO
HCTIONB30BAHIE BHASO MAaTepHalioB), IPOBEASHIIE OIBITOR, IDUNOCTPHPYIOIIMX TMPH3HAKH TPOTSKaHILL

)C?.E"“IZE! HoHHore  obueHa (G@})&}GPﬁEuIQ

3CANKA,  BRIASNSHIIE Tana, nnnqn@nm—rie BOJBI), OIBITOB,

LXES LT B335 3 LR L9 o 1 3 L S ErEiEE LA A j3228 3
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IUTOCTPHPYIOIX ~ TIPUMEPH  OKHCIEITCHBHO-BOCCTAHOBHTEABHBIN — peakipni  (TOpeHIe,  Peaxiyil
paz;ﬂomemm} coe,mmemm): pacno aBaHLE H@OPI&}H{'I@LF\H‘; BEIECTB ¢ TIOMOTIBI0 KAUSCTBEHHBIX PEeaKLIn]

HemeTta/iiibl 1 HX cOeJHHEHHS

OO0masg xapakTepucTika ramoreHoB. OCoOOSHHOCTH CTPOSHHS aTOMOB, XapakTepHBIS CTCICHH
oxncneri. CTpoeHHe U GU3NYECKHe CBOIICTBA MPOCTHIX BEILECTE — TAIOTCHOB. NIMIUSCKIE CBOHCTRBA Ha
npHMepe xopa (B3aNMOEliCTBHE ¢ METAUIAMI, HeMeTa/UlaMIl, Meiodamu). Xaopoogopoxa. CousHad
KICJIOTA, XIIMIYECKIE CBOICTBA, TONVUeHIe, TIPHMEHEHIE. JleficTBiie Xopa H XJIOPOBOJOPOAA Ha
OPTAHIBM YeIOBeKa. BaskHelnie XJIOPpIIbL H HX HaX0XKISHIS B MPHPOJE.

C }6mag XADAKTENICTIIKA RIeMeHTOoR VIA-roviiimi, QcofeHHOCTH CTROSHIIE ATOMOB, XapalrtenHnie
- S Sl i B It E > i I
cretleHy okpcaeHua. CTpoetmic M (H3MYSCKUE CBOICTBA IIPOCTBIX BEIUECTB — KIHCHOPORA M CEPBIL.

AJNTOTpOrHbIe MOIUPHKALIE KICIOPOJa U Cephl. NIMITIECKIie cBolicTBa cepbl. CepOBOMOPOS, CTPOSHILE,
drHyecKie U XHUMITYSCKHE cBOiicTBa. OKCHIB! cepbl Kak IPeACTaBHTSI KICIOTHBIX OKCHIOB. CepHag
KHCOTa, (U3INUECKIle I XIMITYecKiic cpoiictsa (ofmje Kaxk TIPEOCTaBHTEIM KJIacca KHCHOT U

criermubiryecitie, NIMITUSCKIE DEaKInnL, IeKa

i SRR Y L p ETERARES SATEAAATIEE,

=

IS B OCHOBRS NDOMBIIIISHIHOTO O] rincoDa
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MCHCHIIC !)HOH KricnoTel. Com LBpHOﬁ KIICTIOTHI, KaueCTReHHAS PCaKiiil Ha CYIIb{aT-HOH.



HaxoxpaeHrie cepbl M €& COeMUHEHINT B IPHPOJS. XHMIMECKOS 3arpi3HEHIC OKPYXKAIOMEH copelpl
COS/IMHCHIAMI  CcEpbl  (KUCHOTHBIE MO, 3arpa3HEHIE BO3AySa M BOJOEMOB), CIIOCOOBL €TI0

Obmas XapaKTepHCTHKA 3JIEMEHTOB VA-TpYIIBL (OcoDEHHOCTH CTPOSHIS ATOMOB, XapaKTEpPHbBIE
CTETISHH OKICHeHME. A30T, paclpocTpaHEeHHe B MpHPORe, (IBHYCCKIe U XUMHYECKHE CBOICTBA.
KpVI'OBOpOT a3oTa B TPHPOJS. AMMIEAK, ©r0 (IBIIECKHe I XHMIMECKUE CBOIMCTRA, ITONVUCHIE I

FIPHIMCHCHEIS. Conul aMMOr i, HX fS)EESIP{GQIﬁEQ I XTIMITUSCKIIC CBOIJCTB&, TIpHMCHCHYIC. KavecTBeHHag
DeAKUNY HA HOHE aMMOHIg, An0THag Xuonora, of monvueHne, QInIMecKiie H XHMIUECKHS CBOHCTRA
(obume Kak Tpe HTeJI Kjacca KICHOT ¥ creigidirdeckue). Mononp3opaHue HHTIPaTOB I COJIEH

AMMOHIIT B KauecTBe MEHEPANBHBIX YHOOpeHHIL NHMHYSCKOS 3arpga3HEHNe OKPYKAIOIEH Cpefpl
COSIUHEHIIMH  a30Ta (KUCHOTHBIE HOMIM, TB"—EI‘})E'JH@HHL BO3/IYXa, TOUBRI H Bomoémon). Docdop,
ajoTporebie MomHpuKaipm Qocdopa, drmmdeckue W XHMIUecKHe cpolicTBa. Oxcun docdopa (V) u
A\{‘:[":’ﬂ(‘\iﬁq"ﬁ TEIC T(\T} (‘iﬂl-f"’.‘{ﬂ??( KEie 1T ¥ £
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- croficTea, momyuenue, Menonssopamie Goodaron B
Ka4yecTBE MIHEPAJIBHBIX yI00peHInL

O06Iag XapakTepHCTHKA 3IeMeHToB [V A-Tpymrml. OcoDeHHOCTH CTPOSHIL aTOMOB, XapaKTepHbIS
CTEITeHH OKHCJISHIS. YINepoJ, aUIOTPOIHbIE MOAM(HKALTI, pac,npou“])amlme B TIpHpoJie, PU3MIecKUe U
XIMIYECKHe cBoiicTa. Ancopoipia. Kpyrosopot yraeposa B Hpnpo e. Oxcnapl yIiepoaa, HX (PH3IHecKe

—§ XUMUHUCC
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(po0eMbl, CBA3AHHBIE ¢ OKciioM yriaepoma (IV), rumotesa I700adbHOTC TIOTEIUICHILT KIHIMATA,
TIAPHHKOBLIT 2derT. YronpHag KUCI0Ta H 66 COJ, HX QI3HYSCKIE H XHMIYECKUS CBOHCTRA, MONYUSHIE U
nprMeHeHye. KauecTBeHHAS peakijid Ha KapOOHAT-HOHBL. YICIIonp30BaHIe KapOOHATOB B OBITY, ME/IHLIHE,
TIPOMBITIIEHHOCTH U CEIIbCKOM XO341CTRE

Tlenpnraua TLULIS TIOHITIIG nh NNTAULUACKIIY ReITIecTRaY
AALPARUATNIA NS IDTEoRY AU SRk RS LSS IR NRVER RS O

STHJICH, aUCTHICH, 3TaHOJI, TTIILEPIH, VKCYCHad KICIIOoTa ). 1 PHDOHBIC HCTOMHIOOL VIJIC !JO,‘_IO}) OJ0B (VIOJb,
TIpL [})O,D;HBHUI ras, IIQ(E)IB) TIPOOYKTBL HX IIepep abOTKH (OPH IH{,, HX POJIB B k)}')TI‘, I H])OMI)HHHPHHO(;HI
lomaTue o OHONOTTMECKI BAXKHBIX BEUIECTRAX: AIIPAX, GeKax, VIJIeBoJax — I HX POJI B ZKII3HIL YCJIOBCKA.
I\s‘Iﬂ‘TGPE'IﬁHLHO@ COIHCTBO OPTrariHeCrKIX H HOOPTariTHecKIIx COE/IHHEHITI.

T{'nemmr’f ard dill"ll SO T NUIMUUSCKUIS l“D(T[T(‘TP '! TiOyT H}l LIS
g WWELSTETICGASERES & SEEFETIELAR TR Y RRITRTEL

I XUMHUYSCKHE CROIicTRA H TIDHMEHEHTIS, Coa;ﬁ&ie}m
KpeMHI B Tipupoe. OOIe npeacrapieHna o6 okerae kpeMung (IV) 1 KpeMHHEBOIT KucIoTe. CIUTHKATEHL,

HX HCTOAB30BaHIe B OBITY, B IPOMBIIUICHHOCTH. BamHellimie CTPOUTE/bHBIC MATEPHANbI: KepaMUKa,
CTEKJIO, LIEMEHT, DEToH, kene300eToH. 1ipobaenbl 0e30IIaCHOTO HCIIOIB30BAHILT CTPOUTEABHBIX MaTePIaIob
B TIOBCEIHEBHOI JKI3HIL
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m3yyeHtie  00pasiloB  HEOPTAHITIECKIX  BEUISCTB, CBOIHCTB  COJAHOI  KHCJIOTHI, [IPOBSICHIC
KAYSCTBEHHBIX PEaKIil Ha XJIOPHI-HOHB H Ha0JnoAeHIIE TIPH3HAKOB X [IPOTCKAHIL, OIBITHL, OTPaXKaromiie
riieckie M XHMITUECKHE cBOIcTBa TaldoOreHOB® I IX  COSMUHCHIET (BO3MOMKHO HCIIONB3OBAHIC
BHACOMATEPHANIOB), O3HAKOMIICHHE ¢ 00pasLaMu XJIOPHAOB (TaXOTSHIIOB), O3HAKOMICHHE ¢ 00paslaMil
cephl U of COSUHSHHSME (BO3MOKHO MHCTIONB30BAHIE BHISOMATSpHANOR), HalMOSHMC mpOTEcC]
OOVIIHBAHILI caxapa TIOf JAHCTRHEM KOHLISHTPHPOBAHHON CEPHOIl KICHOTHI, H3YUCHHES XHMITUSCKILX
cBOifcTB pa3baBIeHHOI CepHOIT KICHOTHL, TPOBEJSHIE KauccTBeHHOH peaKUul Ha CyIbQar-noH u
HabJIOe e TIPIHAKA e MPOTeKAHIM, O3HAKOMIEeHIe ¢ (DU3IUeCKIIMH cBoficThaMIl a30Ta, gocdopa u I
COSMIHEnn  (BO3MOMKHO ICTIONB30BAHIIE  BIISOMATEpHANOB), oﬁpsguamn a30THBIX H o c(popmﬂ {
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KAYeCTBEHHBIX peakifii Ha HoH aMMoHms W Qocdar-HOH I IByUCHIE IIPH3HAKCB X IPOTSKAHIT,
B3aNMOMEICTBIE KOHISHTPHPOBAHHOI  a30THOM KHCJHOTBL ¢ MEOBIC  (BO3MOMKHO  HCIIOJIB30BAHIC
BIICOMATEPHANIOB), I3YVUEHIE MoJeNell KpHCTaUIMHYeCKIX p@méTOK amMmasa, rpadura, QynepeHa,
O3HAKOMJICHIIE C IIPOLIECCOM aAcOpOIITT pacTBOPEHHBIX BeIeCTE aKTHBHPOBAHHBIM YITIEM H YCTPOICTBOM

VUSHIIE, rnhfmqﬁ'm DACTIORHARATIIES

bt

T IIYVHSHTIe CROIICTE VINISKIICHOTO Ta3a, TIDOBeIeHIe

= E3 105 S U & d, BRPARSDR RTINS

KaueCTBCHHDIX pi‘ﬂI‘J_HE{ Ha I\&])GOHHT I CIUIMKAT-MOHBI M M3VYUCHHE IIPIBHAKOB X TIPpOTCKaHI,



O3HAKOMJICHIE ¢ TIPOAYKIFCH CHAHKATHON IIPOMBIIIISHHOCTH, PELISHIE SKCIICPHMCHTANBHBIX 33aJaY 110
Teme «BaxHelne HeMETa B! I HX COCIMHCHILT».
MeTannas: 4 UX coeliHeHId
O0miag XapakTepHCTHKA XIMITISCKIX D2J€MEHTOB — METAJUIOB Ha OCHOBAHIH HX TIOJOMKCHHA B
Teprogudeckoil crncTeMe XiMiMeckis 3aeMenTon [l M. Mengeneesa 1 crpocHid artomop. CTpoeHIUES
METaLIoB. MeTaunieckas CBA3b U MeTa/UIHecKad KPHCTAIIITISCKas PemeTKa. iﬁﬂ@lﬂpommﬂiecmﬁi pan
gdﬁpﬂ}'{ﬂﬂﬁi MeTaluiop., PIBINECKHS I XHMIMECKHe CBOICTBa MSTalIOB. 11011516 CrIocOObI TIOJAYHCHIIA
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LDSxiy ¥ SEJERDZE, L MUIDHDIL L2IR0 da) SEELLNE >

YYTVH, JOPATIOMITHILRL, OPOH3A) I HX TIPHMEHEHIE B OBITY 1 IPOMBILIICHHOCTI.
IHenourble MeTaAIbl: IModo:keHHe B [lepHo[riecKoil cHcTeMe XHMIMeckux »jementos I H.
MeHpmeneepa, ¢TPOCHIE HX ATOMOB, HAXOXAeHIE B mpupoje. DIBMMECKIE H XMMIMECKIE CBOMCTBA (Ha

TprM Cp" HTT})I i1 3 KaJin ISI) . OKCume! o 11 IIPOKCILOBI HaTPI M KaJiid. H})HM CHOHIIS ISHOYHEBIY MCTALIODb I
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LL@J‘IO‘E{G'S@\IS'H)HBI@ MeTa/Ubl MATmidi M Kampipii: ronoxkenne B IlepHofudeckoii crcTeMe
XUMITYeCKIX 3teMeHToB . M. MeHgeneesa, CTPOSHIE IIX aTOMOB, HAXOKASHHE B TpHpoje. PHU3HUSCKIE 1
XHMITYECKIE CBOIICTBA MATHUA M Kalbpliid. BayKHEHIHe COeNFHEHII KalbLEld {(OKCIJ, THAPOKCIL, COJIH).
JKECTKOCTD BOBI H cMIOCOOMI &€ YCTpaHeHII.

— AmoMiEIfl; monoxeHus B lepuomreckoll cucteMe xmmireckmx aiementop [ M. Menpeneera,

CTPOSHIIE ATOMa, HAXOKSHIE B Tipiipode. DHBHYUECKIE H XHMITUSCKHE CBOHCTBA ATEOMEHIL. AmbpoTepHsIe
CBOICTBA OKCHIA M THAPOKCHAA aTFOMIHIS.

Keneso: monoxerrie B [IepHOTIUYECKON CHCTEME Mpdecknx siementos [I. M. Menpeneena,
CTPOGHHE aToMa, HAXOXKICHIC B TIPHPOL CDIigm_eciqzc I XHMHYECKHe oBOHcTBa xedesa. OKCIUDI,

XUMHUCCKIUT IKCREPUMEHIIL.
O3HAKOMJIGHNE ¢ OOPa3L@MII METa/UioB ¥ CIUIABOB, MX (H3HYSCKUMH CBOWCTBAMI, H3YUCHHE
PEe3VIBTATOB KOPPO3ZHII METAJUIOB  (BOAMOYKHO TCTIONB30BAHHE BHASOMATCPHANOB), OCOOSHHOCTSH

B'B&HE-IO,Z[Gf[CT Bl OKCIOa KaJbLilg I HaTpIll ¢ BOJOH (}BO MOKHO HCIIOIb30RAHIIC BIL[{COM&TCPI‘EHHOB)
£
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19 JKene3a ICIonoae (BOMOEHD HCIOIE30EA
BILICOMATEPHANOR), TPHU3HAKOB TNPOTEKAaHI KAYeCTBCHHBIX PEAaKUINi HA TOHBI: MATHHA, KaJbilid,
amoMurILg, UpHka, cxenesa (ID) u kenesa (II), memu (II), HaOmojeHHE U OIMCAHHE TIPOLICCCOB
OKPAILIIBAFIY TUIAMEHIT FOHAMHE HATPILL, KaJIi H KaJAbLILl (BO3MOMKHO TICTIOJIB30BAHIES BIACOMATCPHAIIOR),
nccaenosane  aMpOTEPHBIX CBOIICTE THAPOKCHA AJOOMUHIIE M TIIPOKCIAA  IHKA, PCILCHIE

TMEHTANBHBIX 320a4 10 TeMe «RagHeininie MeTan
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11 MY COSMIIHEHIIE»
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Mzmw 1 OKPV:Ka0I{as cpeja
BermecTsa 1 MaTepHagbl B MOBCEHHEBHOM KI3HH 4eI0BeKa. be30macHoe HCTOIb30BaHIE BEIUECTB II
XHMIYECKIX pearipil B OpITY. 1lepBas TIOMONIb TP XIMIMMECKIX 07KOTaxX H otpamemmx.

NETTTEHENT YO IOTITUSCKITY rn\nﬁ T
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Numuuecreuit IKCHEPHMEHI.
H3yUeHEe 00pasoB MATSPHATOB {CTEKNIO, CTUIABR METAJIIOB, TIOMIMEPHBIC MaTePHAED).
MexcnpedrierHeie Cea3n

I TAK I TIOHSTIHL 9BIYEH

T S SR XS L,

Peammaipig ‘\IC:MIP@,IM@TI&I\ cpasell TIPEL IDVHCHIED XIIMIGT B 9 Kiacce 0cCy VOISCTRIASTCA HSpes
- o

JJI9 OTJSTBHBIN Hpem\iemg eCTeCTReHHO--HAVUHOTC 1IIKJIA.

Ob1ie ecTeCTBEHHO-HAYUHBIC TTOHATINE, HAYIHBIT (akT, THIIOTe3a, 3aKOH, TCOPI, aHaJI3, CHHTE3,
KJIACCHUKALTL, TePHOITIHOCTD, HaOMOJEHIE, DSKCICPHMEHT, MOJG/IHPOBAHIS, H3MEPCHIE, MOJCIb,
gBJIeHIIe, MapHUKOREI 3¢deKT, TEXHOIOIH, MaTepHabL.

Drmrma; MaTeniig, aToM, ISKTDOH Hp@'i'@ﬂ HellITNOH, UOH
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MOJICKYIIa, DIACKTPIMSCKINT 3apal, NPOBOAHIIKIL, HOXYIIPOBOIHIEIL, I3 CKTPHIUL (}?OT O3JICMEHT, BCIIICCTBO,



TCJO, 0O0BEM, arperaTHOC COCTOAHMC BCIHCCTRA, I'as, PAcTBOP, PacTBOPIMOCTD, KpUCTauniiecKad p@HléTKi!,
CILIEBhL, (pITEHL{LLBHC BEJITIDL, CHOIEHIOILI H3MCOPCHITI, KOCMITUCCKOC HPOCTPAHCTBO, INIAHCTHI, BBEB,ELBI,

Comrie

Comrre,

buonoruga:  dortocunTes, ApIsaHie, Omocdepa,  HKOCHCTEMa,  MIHEPaJdbHBiC  VIOOpSHILI,
MUKPO3ASMEHTSI, MaKPORJISMEHTRL, THITaTeARHbIE BELISCTRA.

l‘@OI'p&(i)ILSL dllIO(}(l)Gpﬂ fT[E{DOLﬁ)Spﬁ MT[HC})(J[M TOPHBIC TTOPO/BL, TIOJIS3HBIC HCKOIIACMbBIC, TOIUIIBO,
BOJHBIC PECYPCHL.
TEMAHUPVEMEIE PEIVIILETATEI OCBORHITY IMPOTPAMDMGT IO NPIMETEL HA VPO
OCHOBHOI'O OBIIEI'O OBPA3OBAHIIA

JEITHHOCTHBIE PE3VJIBTATHI

JOTHOCTHBIE Pe3yIIbTaThl OCBOSHNUSA TIPOTPaMMbl OCHOBHOTO o0mero o0pa3oBamiid HOCTHTAKOTCI B
xode o0yueHIig XUMIH B eOUHCTRe y4eOHON o BOCINITATSNBHOI MAegTENbHOCTH B COOTBETCTBI C

TRATIHIOHHRIMI DOCCHIICKHRIT CONHOKYIRTVDHEIME I IIVNGBHO-HDABCT BEHHLIMI [IOHHO

T SEAFERATESISENE TS Ty AAEAR Y SIS S Y Ao e

OCTIMU, TINTHATEIMI
B ODIIIECTRE MpaBUIaMI 1 HOPMaMU TIOBEISHI H CTIOCCOCTBYIOT IIPOLIECCAM CaMOIIO3HAHLL, CAMOPAa3BHTIL
U COLAMI3ALII 00y HAOTXCs.

JOTMHOCTHBIE PE3YJIBTATBl OTPAKAIOT TOTOBHOCTH OOYUAOMIINCSH PYKOBOACTBOBATHCA CHCTEMOIT
TIO3UTHBHBIX LIEHHOCTHBIX OPHEHTALIMI H PaclOipPEHNE OIbITa JSITEIBHOCTH Ha ¢€ OCHOBE, B TOM “HCIE B

~UACTH;

1) naTpuoTH4YecKoro BOCTIMTaHIA:

LIEHHOCTHOTQ OTHOIISHI K OTSUYESCTBSHHOMY KVIBTYPHOMY, HCTOPHUSCKOMY M HaVHHOMY HaCe I,
TIOHHMAHI 3HAYCHIY XHMIYECKON HayKu B KI3HH COBPEMEHHOTO OOINECTBa, CIIOCOOHOCTH BIAAETD
JocToBepHO MHOOpPMAaIIE 0 TIePeAOBRIX HOCTIDKEHIIX 1 OTKPBITHAX MUPOBOI M OTSHYSCTREHHON XIIMIMIL,
3AMHTENECORAHHOCTH B HAVUHEIX 3HAHNgX o0 yoTpolicTRe MUDa U 08

2) TpaskIaHCIcor o BOCTIMTAHIH:

MIPSACTABICHIA O COLMAJBHBIX HOPMAX I TPABIUIAX MEKIYHOCTHBIX OTHOIICHINI B KOJUIGKTHBE,
KOMMVYHIKATHRHO! KOMITETEHTHOCTH B OOIUECTBEHHO TIONE3HOMN, YUeOHO-HCCIEI0BATeIBbCKO, TBOPYSCKOIT
U OPYTHX BIJIAX Je4TeNBHOCTH, TOTOBHOCTH K Pa3sHOOOPazHOIT COBMECTHON AEATEABHOCTH IIPI BRITOIHEHIT
VueOHBIY, [IOHABATSNBHEIY 2374y, RRINONHOHIU  XUMITYSCKHY 3JKCTISPHMEHTOB, CO3JaHMH  yueDHBIX
TIPOSKTOB, CTPEMJICHIII K B3aIMOTIOHHMAHITIO H B3auMOIIOMOIII B IIPOLECce ITOH Y4YeOHOH HeATEIbHOCTIL,

TOTOBHOCTH OLGHIBATE CBOE TOBEJCHIC M TIOCTYIIKH CBOMX TOBApUINEH C TIO3MIMII HPABCTREHHBIX I
TIPABOBBIX HOPM ¢ YUSTOM OCO3HAHILA ITOCJIE ICTBHIT IOCTYIIKOB;
3} HeHHOCTH HaYYHOr 0 NO3HAHMS:

MUINDORORIINeHUeCKTile TIMellcTan
MRPOBOSSPCRRCUINIE 00

TEHIIS © BEISCTRE M XUMIMECKOI gpc:a 411318 1
COBPEMEHHOMY VPOBHIO Pa3BHTHA HAVKH U COCTABNAIONRIEC OCHOBY UL TOHMMAHIA CYIHHOCTH HAyYHOI
KapTHHBl MHpa, TPESACTABIeHUA 00 OCHOBHBIX 3aKOHOMEDHOCTIX DPasBUTIM IIPHPOJBL, B3aMMOCBA3AX
YeJ0BEKA ¢ TIPUPOTHO CPEHOTl, 0 PO XUMITH B TIO3HAHIH JTHX 3aKOHOMEPHOCTELI,

IMO3HABATCIBHBIC MOTHBBI, HAIIPABJCHHBIC HA TONYVUEHHE HOBBIX 3HAHIEI IO XUMUU, HeOOXOIHMbBIe

nng  o0ngcHeniig  HADMOIASMEBIY TIROLIECCOR U GBRJISFRNI,  TIORHABATENEBHOIL Inumnms,nﬂ:mpmmf 1

ey

YHTATEIbCKOI KYNBTYPBL, B TOM 4ICJIE HABBIKOB CAMOCTOATENBHOI padoTel ¢ Y4YSOHBIMII TSKCTaMIL,

CIIPaBOYHOI JHTepaTypOoil, JOCTYITHBIMI TEXHIYSCKUMI CPeCTBAMH HHPOPMAITIOHHBIX TeXHOIOT I
HHTEpeC K OOVUEHMI0O ¥ TIO3HAHIIO, MO0O03HATENBHOCT, TOTOBHOCTD I CHOCODHOCTE K

camooﬁpzﬁsaam&@ MPOSKTHOH 11  HCCNEJOBATENbCKOI  AEqTeNBHOCTIL, K  OCO3HAHHOMY  BBIOOPY

TTINABRISHHGS VDOBRHG (W“\‘L'LTPL"IHI B TAILHEITIer”

Hafpabier &
4) {E}@phmp%amm KYJIbTYPbI 340p0OBbS:
OCO3HAHHE LCHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIIGHHS K CBOEMY 3J0POBBIO, VCTAaHOBKIL Ha
3JI0pOBBIT 00pa3 KIM3HM, OCO3HAHIE TOCHSACTBIAT M HENpINITHE BPEAHBIX IIPHBBIYEK (YIIOTPeONICHIT
AJNIKOTOJI, HAPKOTHKOB, KYPSHIA), HCOOXOIUMOCTH CODIDOASHIL TIPABIUT 0E30IacHOCTU P 00PAISHHH ¢

SITMITUSCKIIMIT BEIIECTRAMII B DT TV U DeATEHO JIIIHIT
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HHTICPOC K IIPAKTITMCCKOMY HM3YUCHITED H})O(bd © H IPYAA Ppa3joidHOTo PoJa, YBamleHIe K Tpyay H
pesyipTaraM TPy, TOBOII JeATSABHOCTII, B TOM UWHCIC Ha OCHOBS IIPIMCEHCHIN HPCIMCTHBIX 3HAHIOL 110
a

XIIMIOL 0003
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JITHOCTHDBIX HHTCPCCOB I CIIOCODHOCTH K XUIMERL OUHJ@(.TBCHHE)I\ HHTEPCCOD I HOI]}COHOL, f{ }-"CH@IL[HOIUI
T{pO(i)ﬁ CHOHAJBHOI JS4TEIBHOCTH U PasBuTHA HGODXOI{[H\{HX Y MCHIIL, TOTOBHOCTH ATAIITIpoBaThCd B
pog; heccroHaIbHOI cpeage,

5, SHOJIONHYeCKOI ¢ BOCHNTaHIN!
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WIOTHUSCKH [eleco0fnasHoe OTHOMISHIE K NDUDOJS KaK HOTOUMIKY MHBHIL Ha BeMle,
CVILIECTBOBAHILA, TIOHIIMAHIIC LIGHHOCTH 3J0poBoTe H  OesomacHoTe o0pasza KI3HIL OTBET
OTHOILISHIE K COOCTRBEHHOMY (PH3IUESCKOMY U TICIXITUSCKOMY 3/0POBBI0, OCO3HAHIIC LISHHOCTH COOMIONCHILT
TpaBiil 0e30TIacHOTO TIOBEACHILA [IPH paboTe ¢ BEICCTBAMI, & TAKKES B CHTYALILIX, VIPOKAIIHX 300POBLI0
i OKID3HEL JHOACIE,

oTIocODHOCTH  TINLIMSHGTE 3 IAFIIg, TIONVUaekbie

1020 CTH TIDL b 3% 13e

L8]

TIDH MIVUSHIN  NHIMEM, IS DeflienEg

e

CBA3AHHBIX ¢ OKPVKAIOWIEH MPUPONHOI cpeloli, I MOBBILUCHIS VPOBHA 3SKONOTHYSCKON KYJIbT pri
OCO3HAHIS TI00aIbHOTO XapaKTepa PKONOTHUSCKIX NPoOIeM M IYTEH HX PeIleHIE MOCPeACTBOM METOA0B
XUMIE,  SKOJOTHYSCKOTO — MBIIDIGHIM, YMEHHS  PYKOBOACTBOBATRCA KM B IIO3HABATCILHOL,
KOMMYHHKaTHBHOIT H COLHaIbHOI MMPaKTHKe

= METAIPENTMETHRBIE PEIVIIETATEI

B cocTape MeTanpeMETHLIX Pe3yIBTATOB BBRIJSILIIOT 3HAWIMBIE UL QOPMHPOBAHILL MIPOBO33PCHILI
OOMIeHAYYHBIC TIOHATHA (3aKOH, TSODIUI, TIPIEHI[IL, THIIOTE3a, (axT®, CHCTeMa, TPOLECC, SKCIEPUMEHT I
JOPYTOE.), KOTOPBIS CTIONB3VIOTCA B 6CTECTBEHHO-HAYHUHBIN VUCOHBIX IPEAMETaX H IMO3BOAIOT Ha OCHOBE
SHAHIDT M3 HTHX INpeaMeTos (OpMIIpOBATh TPEACTABICHHE O LGJOCTHOI HAyYHOIl KapTHHE MHpa, U

L HUIBCNCATLHEIS: 1.:'11' anns ‘T::EUI

noanbHLie yuelOHHie CTRUE {FIONHARATENLHEIS, KOMMVHIKATIBHBES, }‘PWIL‘-ITH"HHQ\ HOTOPBIS
o0ecreunBaroT (GOPMIIPOBAHIIE TOTOBHOCTH K CAMOCTOATEIBHOMY IUIAHHPOBAHIEO M OCYLISCTBJICHINO
yueOHOIT JeATSIBHOCTH.

llosHaRaTe/bHbie YHHBepCAlIbHbIE yuebHbIe JelicTBHA

Baszonple norudeckiie JelicTBHA:

VREHIIE LICTInITREIOBATEL n‘!"gITH“fR‘I TTNTHUSCK

SEEEE SRSl PAEAS RS LAVA SERVRS

s

XHMITHECKIN TIOHATINT (BBRIOSILITH IIX XaparTepHblc HIPH3HAKH, YCTAHABR/IIBATL B3aIIMOCBIA3DL © JPYTHIMIL
HOHﬂTH}I]‘,{H),_ UCIIONB30BATh TTOHIATI JIL OOBACHEHIL OTHESIBHBIX (i)?iKTOB 1 ﬂBJI@HHI'UI, BH@I/I}JHTB OCHOBAaHII
I KpuTepimd  JJid KII&CCI{(D}H(&IIIH{ SHMIYECKIIX BEIUSCTB I NHMHUCCKHX pﬁélKIﬂHui, VCTAHABIOIRATE
[IPIEEHHO-CHCACTBCHHDIC  CBA3IT  MCOHKAY OOBEKTAMIL HB}TCH[UL CTPOUTh JIOIHHMCCKHS PacCyANCHI

-~ HHIVETHBHBIS, JeNVKTIHBHES, Y10 3
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VMEHIIC TIpHMCSHAT:, B IIPOLSCCe  TO3HAHIEL  HOHATIUL (Hp@ﬁM@H{M@ It T\’I@T&H})G,HMETHLIG)_.
CHMBOJITUYCCKIIC {IFBHBKOBBI@) MO, HCIIOJIBb3YEMbIC B XITMITIL H1)€O61)1.13OBI)IB&TB IHIPpOKO IIPIMCHACMDBIC B
XPIMIOT MOJOCJIBHBIC TIPCHCTABICHILL — STMIUSCKIEL 3HaK (CHMBOJI '3JI®M€-H‘IH}, NHMITHSCKas (1)0133’1}'7!:’;! I
YpaBHCHIS XIMITHECKOMH PearInl — IIpH POIICHIN ‘,/"IGGHO-HO'SHHBEITS.TH:.HBIX 3agad, < VUETOM  BTHX

MOMeTTLHLIY TY:\PV—[‘T‘“(PTEPE—FTEE BLIGRBRIIOTE I X4
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1 ¥
IBAKTENIRORATE CYIHSCTReHHbIS TIDHIHL
— XHMITUSCKUX BEIECTB I XUMIYECKHX peakiii, BBIABLATE OOIie 3aKOHOMEPHOCTH, TIPHMIHHO-
CHEICTBEHHBIE CBISH M IIPOTUBOPEHILI B H3YUAEMBIX TIPOLECCax M ABJICHILIX.

Bajopbie HCCIeA0BATE/ILCKIE JeHCTBS:

et

/MEHIIC HCTIONB30BATH TIOCTARJICHHGIC BOIIPOCHI B KAYSCTBE HHCTPYMEHTAa TIOBHAHIDL, 4 TalCKEe B

KAUECTRE OCHOBL! I7IS ODMIPORAHIIE TIIIOTE3H 110 DOBEPKE IPARIUIBHOCTI! BEICKABIBACMBIN CYMISHINT
i

npHOOpeTeHIe  ONBITa [0 IUIAHHPOBAHINO, OPraHM3aiili M TPOBEJCHUIO  YUCHIMECKHX
SKCITEPIMEHTOB, YMEHHEe HabMOXaTh 32 XOOM IIPOIIecea, CaMOCTOATEIBHO TIPOTHO3UPOBATE eT0 Pe3yIbTAT,
GopMyIIpoBaTh 0GOOIIEHITI I BRIBOABI 10 PE3VIBTATaM IPOBESASHHOTO OIBITA, HCCICIOBAHEL, COCTARIATD
OTYET O TIpoACaHHOI paboTe.

Padiora c und S TYRERITIIONE:



YHMCOHIIC BbI 01 Path, dHAIEDBHPORaTh M HHTCPIIPCTIIPOBATD I iH(p OpMato pasjiiiuHbIX BHOOB I (1) OpM
NpeacTaplicrniiy, IIOJAYYacMyHe H3 PasHbIX HCTOYHIKOB (HH‘,-‘H{O-HOII’\/’ JEIpHAg JIHTepaTypa XHMITHECKOTO
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YRV sy, P o FpEssheyy
HETOCTOBEPHYIO IH—[(DO})M&HIHQ

VMEHIiE TIPUMEHATh PpasMHBIE METOABl U 3allPOChl TIPH TOHCKE W 0TOOpe HH(OPMalUH U
COOTBETCTBVIOIIX JAHHBIX, HEOOXOAMMBIX I BBINOJHEHIM V4eOHBIX I TO3HABATEABHBIX 3a7ad
OMpEeACNEHHOTO  Tilla, 0puoOpereHie  ofbiTa B o0NacTH  HCIIOAB30BAHHS — HHOOPMAIIOHHO-
KOMMYHMKATHBHBIX TeXHONOTIH OBNaJSHIE KYIRTYPOH aKTHRHOTO HCTIONE30BAHIG PASITHEIX TTOHCKORBIX
CIICTEM,  CAMOCTOATSNBHO  BBIOHpaTL  ONTHMaNbHYHO  (QOpMy  TIpeAcTaRicHUS  HHpOPMalgmi o
WUTOCTPHPOBATE PEIIaSMBbIe 3aa4ll HECIOXKHBIMI CXeMaMH, JUarpaMMaMi, APYTHMH GopMaMi TpadrKi U
11X KOMOHHAIIIIMLL

VMEHIE HCITONb30BaTh I aHAJIIIPOBATH B Tpoliecce YUEOHOI H HCcle0BaTeIbCKOM JeITeIbHOCTH
mbopMaInoo O BRILISHEINI NDOMBINIISHHOCTH, CEIRCKOTD \edf-{lful ¥ TPRAHCTIONTZ Ha COCTOSHIE
OKPYKAOMIEH MPHPOIHOIT CPE/Ib.

KovmMmyHIKAaTHBHDbIE YHHBEPCAIbHbIe yielHbie felicTBHA:
VMEHHY 3aJaBaTh BOTIPOCH (B XojAe AHanora U (W) JUCKYCCHIT) TI0 CYIIECTBY 00CYKIaeMOIl TeMEI,
{pOpMYMIPOBATH CBOM MPEJIOKEHIIA OTHOCHTEIEHO BBHITTONHEHIN TIPS IIOKSHHOIM 3aJa1 I,
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DICBMEHHBIX TEKCTaxX; JENaTh TIPE3CHTAIY PE3YNbTaToB BRINIONHEHNS XHMIYECKOIO BSKCICPHMCHTA
(MabopaTopHOTO OTBITa, NabopaTopHOIl PabOTHI MO HCCJISIOBAHIIO CBOMCTE BELISCTB, YUSOHOTO IIPOSKTA),

YMEHIS VYeOHOTO COTPYAHIYESCTBA CO CBEPCTHHKAMH B COBMECTHON IO3HABATENBHON H

HCCNIEHOBATEIbCKON  ISITSIBHOCTH MPH PEIISHMI BO3SHUKAMOIMX mpodieM Ha OCHOBe y4u&Ta OOILX

o
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IECTHBIX JeiiCTBIEL, onpeieicHie KPUTEPHSE 10 OIEHKE KAYeCTRa BRITIOMHEHHOI pabOTEL H JAPYTHE).
PerynaTiiBHbie YHHBepCATIbHbIE w{eﬁﬂoie AeiicTBHs:

VMCHIIC CaMOCTOATCIIDHC  OIPCOCiUiTe Lol ICATCIILHOUTI,

LIariipobatsh, OCYVICUTBIL

CULBJBITD,
KOHTPOJIIPOBATH 1 TPH HeoOXOAUMOCTH KOPPeKTHPOBATH CBOK JeATENIBHOCTb, BBHIOMparTh Hanbojee
sddexTiBHbIe CITOcODH perieHNs V4eOHBIN H TO3HABATENBHBIX 3aJa4, CAMOCTOSTENBHC COCTAB/ATH ML
KOPDEKTUPOBATh TIPEIOKSHHBIIL aJropuTM JeficTBIEl IIPH BHITIONMHEHIN 3aJaHIil ¢ YYSTOM ITOJYUCHIIS
HOBBIX 3HAHHIT 00 H3VUaeMBbIX 00BEKTax — BEIMIECTBAX M PeaKiliLiX, OLEHIIBATH COOTBETCTRIE TIOJIYUSHHOTO
])GBVJ’IBTHTH 3agBJCHHON IIeHi, YMEHIE NCIIONb30BATh M aHAMIHPOBATh KOHTEKCTHI, IIpeajlaracMbie B
VCIIOBHH 33aHL.

= TIPE M

¥

B cocTtase TIpSOMCTHBIX PE3YIIBTATOB II0 OCBOCHIIO 003aTSIBPHOTO COOCPIMMAaHILI, YCTAHOBJICHHOTO

JanHoil (enepanibHON paboueii TipoTpaMMoli, BBIACHIIOT: OCBOSHHBIE OOYYAOIMMECS HaYYHBIC 3HAHIL,
VMEHIS U CIIoco0Bl JelicTidl, crieiidpuiueckiie AL MpeaMeTHOIT 00MacTi « XHMIM», BUABL JeITEIbHOCTIH
[0 IIOJVYEHHIO HOBOTO 3HAHIM, ©r0 HHTSPIIPETALH, Mpeo0pa3oBaHIfo I MPHMEHCHITO B PasIIHMHBIX

e OHBIX 1 HOBBIN CHTYAlEIgy,
K KOHLY OOV"I@HIUI B 8 wmacce TIpCIMETHBIC PC3VIIbTATHI Ha 0a30B0M YPOBHEC JOJEKHDLL OTRaMXATh
CQ)OPMH})OB{!HHOGTB V OOY‘MIOIIH IXCHA YMCHT it

®  PacKpsIBaTh CMBICH OCHOBHBIN XIIMITHCCKIIX TIOHATINL ATOM, MOJICKYJI4, XIMITUESCKITT DJICMCHT,

TIpOCTOT BCIECTBO, CJIOMKHOC BCHISCTRO, CME (O,HH()D\JHH&SI Hu H@O;E}I()?}O;[H’iﬂ\) BaJICHTHOCTD,
OTHOCIITEIRHAL aTOMHAZ I MOUSKVIEDHAY MACCH, KOMMTMECTRO REMISCTRA, MOML, MOIGDHAL Macca,

MaccoBasg MOJS XHMHUSCKOTO 3JICMEHTa B COSHUHSHIM, MOJIAPHBII 00BEM, OKCHI, m-{;:.ﬂom,
OCHOBAaHIIE, COJb, BIEKTPOOTPHIATCIBHOCTE, CTEMICHD OKUCHCHIM, XHMIHYSCKad pPeariiiiL
KIacCHIKALIE PCakLMil: PeakiInl COCHITHEHIId, PeaKi[il pPAa3IO/KCHILL, PCaKIfl 3aMCINCHILL,
peaxipni 00MeHa, DK30~ I SHAOTSPMIMUSCKUE PeaKIm, Teruionoll 3(deKT peaxupmy, sAApO aToMa,
Q’Z:C:ALE’T WEIMLTUeCAag CRERL TIONInHAg il
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HUUROCTRIPORATE BIAMMOCBA3E OCHOBHBIY NIIMITUSCKIIX TIOHATL [l I VIDHIMEHSTE OTU [TOHSTHE T

OITICaHINI BCILCCTD M IIX Hp@?;p&!ﬂi@fﬁiﬁ;

@ IICTIONB30BATh XUMHUYESCKYE) CHMBOJIIKY
XHMIYECKIX PeaKiit;

@ OIpcic]idTh BaJICHTHOCTL aTOMOB 3BJICMCHTOB B 6.1}1813}{}')1?; COCOMHCHITIX, CTCIICHDb OKHCIICHIIA

BEEMEHTOB B OIRIApHEIN COSHMHEHISY, NPHHANNSHHOCTL BEMSCTR ¥ ONpelelSHHOMY K0y

COSIHHEHINT Mo (pOopMYJIaM, BHJI XHMITISCKOIT CBA3H (KOBANCHTHAL H IOHHAL) B HEOPTAHITISCKIIX
COCIIHEHIIX;

@  PacKpoiBaTh CMBICT Ile CPUOIITICCKOI0 3aKOHa ,j . I\v‘iﬁiﬂ@ﬂ@@]ﬁ&i JCMOHCTPHPOBATE ITOHMMAHIIC

TIEPHUOMITISCKOIT  3aBHCIHMOCTIH  CBOICTE XUMITUSCKHX BJSMEHTOB 0T HX TIONOKSHHI B
Tepuoarreckoll cHCTeMe, 2aKOHOR CONDAHEHIIM MACCHL BEIUCCTR, MOCTOMHCTRA COCTARA, ATOMHO--

MOJCKYJUIDHOTO YVHUCHIA, 3aK0Ha Arora; PG,

e OIMCHIBATh U XapakTepi3oBaTh Tadmrumyio ¢Qopmy IllepHomrieckol CHCTEMBI XHMIYESCKHX
3AGMEHTOB: Pa3/orHaTh MOHATIN «TJaBHag TOATpvIma (A-rpymma)» H «1oboyHas noarpyrma (b-
IPYImia)», Majble U OONBIIE EPHOMBI, COOTHOCUTh 00O3HAUCHII, KOTOPBIS HMEIOTC B TaOimiLe
«dlepromdecKas CHCTEMa XHMIHMEcKHX »jieMeHToB Ji. Y. Mengencepa» ¢  UHCIIOBBIMIL
XapaKkTepHCTHKaMI CTPOSHUM aTOMOB XHUMITHSCKHX 3JIEMEHTOB (COCTap M 3apaj 4napa, ollee

LG IO AJIciC T’!'Iﬂ” OB T NacimencJicHLIe TIX TI0 RIS ﬁnmmrw it 'EI’HIM\

,,,,,,,,,,,,,,,,, OB U pacTipefefeHie UX M0 ek

®  KIACCHOUIIPOBATh XUMITYSCKHE BJISMEHTH, HEOPTAHITYECKIE BEMISCTBA, XHMITYESCKHE pPeaKLIH
(110 YCITY M COCTABY VUACTBYIOIIIX B PEAKIIIL BEIIECTR, 110 TSIUIOBOMY 3()deKTy);

e XapaKTepU30BaTh (OTHICHIBATH) OOIE XUMIUECKIE CBOIICTRA BEILUECTB PA3MIMYHBIX KIIACCOB,
TIOATBEIKAAS OMHCAHNE TIPHMEPAMH MONCKYJIPHBIX YPAaBHEHIIT COOTBETCTRYIOMIX XHMITUSCKIX

PeaKLL,

® T[IPOTHO3HPOBATH CBOICTBA BEILECTB B 3aBHCHMOCTI OT HX Ka4yeCTBEHHOIO COCTaBa, BO3MOMKHOCTH
TIt |{‘\T;3T""‘!m!('i ».T!\:TTLFP(‘T[‘Y!". TINESEDNOTTISTILAL u" B ‘\"1 ‘TETL"T_IL?Y' YVOTINDREIGY "
TDOTSKAHSE XHMITHSCKIY TIPSRPANISHITT B Pad IIHEY YOIOBHIX,

@ BRIUHCJETE OTHOCHTCHBHYIC MONCKYJHDHVIC II MOJCIPDHYIO MaCChl BCIICCTE, MACCOBYIO HOJEO
NHMITHCCOKOTC 3JIeMeHTa IIo (E)O?M}' J€ COCMITHCHIIE, MAaCCOBYIO OO0 BCHICCTBA B pacTbope,
poRoONTh pﬁC‘IéTbI TIO YPAaBHCHITHD XHMIISCKOIH PCAKLIFIL,

@ JIPUIMCHATDL OCHOBHBIC OIICpaniill MBIC JTENIBHOL JeATCIbHOCTH — aHadi3 H CHHTE3, CRABHCHIIC,

oGo0mIeH e, CHCTEMATINAINIC, KiacciihHKAIINO, BRIIRICHIS NIPHUIIHO--CISICTRSHHEIX CBI2eH —

AT HB}“ICHEUE CROMCTE BEHIECTB I XHMITMSCKILY })GSKLHII\'JI, CCTECTBCHHO-HAaYUYHBIC MCTOIbBI

; s r
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_ TITIS TIRMCSY NTAATTSEVTTA T
EIUDFIGRIIRNEA ri¢ l\} _IKP'J.“\, r!_l'_’sr: EFLODWIN AW T E l‘u i3 VARV U DALY 3 T l\yl}l EVEWER

f S TFEYFETEY TY MET T TIAT AL
PP AJIDIIDIYE Yi H'lDl\JJluﬂn_Ulkl},

e CIIe[OBATH TIPABIUIAM TIOJIB3OBAHIA XHMITHECKOIl TIocyAoil 1 1adopaTOpHBIM OOOPYIOBAHIEN
TaK/Ke TIpaBiiiaM OOpPailigHIid ¢ BeMISCTBAMH B COOTBETCTBIEL ¢ MHCTPYKLILIMIL TI0 BBIMOJHEHIIO
7abOPATOPHBIN XIMIMMECKHX OIBITOB TI0 TONVUSHITO U COOHPAHIIO Ta3co0pasHBIX BEIIECTB
(Bofopoda ¥ KHCIOPOAA), MPUIOTOBJNSHIIO pPAcTBOPOB C ONpeNeNEHHOIT MaccoBOIl [JOJeH
PACTBOPEHHOTO  BEIUECTBA, IUIAHHPOBATh I TIPOROHTL  XHMIMYESCKHE OKCIICPHMEHTH 10
pa‘rommamﬁo PacTBOPOR  Iedouell M KUCHOT ¢ TIOMOIUBIO HHAHKATOPOB  (JAKMYC,
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"yufrne
K womyy 0"}&1@1—&{5 B 9 wiacce TIpeJMETHBIC Pe3VIBTATHI Ha 0a30BOM VPOBHE JOJLKHBL OTPaXKaTh
cHOPMHUPOBAHHOCTD V O0YHATOTIIXCS YMEHII:
® PACKPBIBATh CMBICIT OCHOBHBIX XIMITYSCKHX TIOHATIOL XHIMITYSCKMII BJIEMEHT, aTOM, MOJIEKYJa,
HOH,  KATHOH,  A4HHOH, TIPOCTOE  BEMeCTBO,  CHOMKHOE  BEIIECTBO,  BAJEHTHOCTD,

BHSKTDOOTRINIATEIRHOCTE,  CTENICHL  OWMCHCHIIE,  NIIMITHCeCKAd  DeaiIlig, XHMITHSCKas CBAZL
TEIIOROI 3(1)(;)61\'1 peaKiiimi, MOJib, MOJDlprIH ()U'béM, PacTBOP, JJICKTPOJLITEL, HU3JICKTPUOIIITEL,

SICKTPOIOITIMNOCK A  JHCCOIHMAIRA, pPCariffii HOHHOIO O‘OE\iuHZ!, Katajgizarop, XHMITHCCKOS
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PABHOBCCHC, O()f}’i THMMbBIC I H@O@pﬁTHMBI@ Peariiii, OKHCIIITCIABHO-BOCCTAHOBITCIIbHBIC PDOAKIITI,
OXIICJHITC)Ib, BOCCTAHOBHTCHD, OKHCICHIIC 11 BOCCTAHOBJICHIC, aJUIOTPOITi|, ﬁh-i(i)OT@pHOCTI),

XHMIUecKad cBE3h (KORaNeHTHAY, UOHHAL, METAUNIUSCKAd), KDHOTAIIUSCKAd DeIndTHA, KOPPO3Hg
£ 7 X

METAJIJIOB, CIUIABBL, CKOPOCTh XHUMUYECKOIT PEaKLilL, NPSASIbHO JOITYCTHMas] KOHLCHTPALL
BEMIECTRA;

%

IUIFOCTPHPOBATD B3AIIMOCEA3b OCHOBHBIX XIMIMMECKITX MOHATHI U IIPHMEHATD 3T TIOHATIN TIPH
OTTHCAHINI BEIISCTB I X TIPEBPAILiCHITT;

XIMITUE CKIX PEaKiipiT;

ONpPENeIATh BAJNCHTHOCTh U CTEHEHb OKUCHSHHS XHMIYECKHX 3JeMESHTOB B COSHIHEHIAX
YA3IIIYHOTO COCTaBA, TPHHAMISKHOCTH BEIECTE K ONpeHenHHOMY KJIaccy COeHUHEHIHI TIo
(dopmyiiaM, BILH XHMIYECKOH CBA3H (KOBAJNCHTHA4, HMOHHA4, METAJULIUECKas) B HEOPTaHIMHMECKIIX
COSIIMHEHIIX, 3apia] IOHA TI0 XIIMITYECKOIl (opMylie, Xapakrep cpelbl B BOIHBIX PACcTBOPAx
HEOPTAHITIECKIX COSIIHEHITE, THIT KPICTATIMEecKOl PSIIETKH KOHKPETHOTO BEIECTRA;

CKpBiBaTH CMBICH LISpHOMUSCROTG 3akoHa . M Menpeneesa I HSMOHCTDHPOBAT: €10
TIOHIIMAHIIE: OIMICHIBATh ¥ XapakTepusopath Ta0miuHyio ¢Qopmy llepuomrieckoli cucTeMBI
XHMIYECKIX IEMEHTOB: PAa3IiaTh TIOHATIHE «TJIaBHAg MOArpyimia (A-TpyImiay M «edodHas
rmoarpyimia (b-Tpyrmia)», Malble # OONBIHE MNEepPHOBRl, COOTHOCHTH OOO3HAYEHIL, KOTOPHIE
HMEIOTCS B TIEPHOMMYESCKON TalNMIe, ¢ YNCIOBHIMH XapakTepUCTHKAMU CTPOSHILL aToMOB
XIMIYECKIIY ISMEHTOR (COCTaR I 3apaj A1pa, oDIIee YHCHO ISKTPOHOB U PacIIpeACICHIIE HX I10
SIEKTPOHHBIM CJOIM), OOBACHATH O0NIE 3aKOHOMEPHOCTH B H3MEHEHIH CBOHCTB 2ISMEHTOB H HX
(_m_rnmsmﬂf R Imerneinax Mall

R

IX flentio

SRiEnTE gan)

OB I THARHEIX TIOOTDVINT ¢ VIETOM CTDROSHIIE MY ATOMOR,
KJigccr 1(1)1 MEIPOBATE XIIMITUCCKIIC BJICMCHTERI, HCOPIaHITICCIKIIC BCINCCTBA, NHMIMYCCKIIC PCarijii
(HO HICITY I COCTAaRY VHACTBYVIOOIN B PCAKUIT BCIISCTD, IO TCIUIOBOMY '3(1) (b CHTY, IO H3MCHCHITD
cTeTieHell OKMCICHIIT XHMITUSCKIIX 3JeMEHTOB ) i

XapaxKTepHsobath ( OIiE {CBIBIETL) OGHH e I CIigig i{i)ﬂ' fECKIIe XIIMITUSCKIIS CBOIiCTBA MPOCThIX H
CHOWHBIX BCIUECTB, IIOOIBCPI Al OIIICArIIC TIPHMEpaMIl MOICKYLIPHBIX I HOHHBIX YPAaBHCHE ot
COOTBCTCTBYROIHNX XFMITHCCIIIN PeaKiil H"Ji;
YpPanHSHIA SIICKTPOIIITINS CKOH piigiviees
COKPE!HIE‘HHE)IG YPaBHCHILT DOarily i1 HOHHOTO O@M@Hﬂ YPAaBHCHII peam H[ o TBGp ArNix
CyiecTsobartic TEHETHYSCKOI ¢RI M CHAY BCIUSCTBAMHE PAa3JITHHBIX KIaCcCOB;

DACKPBIRATE CVITHOCTE OKUCTHITEIBHO-ROCCTAHORUTEIEHEIN DEAKI TIOCPEICTROM COCTARIEHIIS

.Q

HIEKTPOHHOTO DaNaHCa STHX Peariull;
TIPOTHORUPOBATE CBOICTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHIL, BO3MOMKHOCTH IIPOTCKAHILL
XHMITYSCKITX TIPEBPAILSHII B Pas3/IUHbIX VCIOBHAX;

DLIULIC TTGTL NTLNCTITAETLIIVLY MATTATUVITINIIUVIY LI RN TTENEIUL REANNLT BEITISCTR AEACONDUL TN TN
D0 ANIIIA D VINULEIIWolDI Y I MUVVR Y AP YR 11 MIUJIA P YV MaveDr SWiovl b, SROWLID I pRUEing

OpeBOONTD pa CUETHI 10 YPAaBHCHIEO XIiMI [UECKOH '{)GHKHI 15

cobmonaTh IIpasivia TOJb30BArIDl XITME TYECKOI TIoCY, ,IOH u H&@OPHTOPHBIM Of)Opy,E[OB SHIICM, 4
TAIGKe Tipapiiia OGP&HLGE{['{H C BCILSCTBAMII B COOTBOTCTRINI ¢ MHOCTPYKIUUIMIT IIC BBITIOJIHCHIDO
nabo OPaTOPHLBIN XHIMIMECKIIX OIBITOB TIC IOJIVHCHIEO I C© 001 IpaIne ra )0001)4 3HBIX BCILICCTD
{amnaxa u YITISKHCI0TO m3a);

HPpOBORTE poarkiifii, NOATBODEASICHINE KauolIBCHHBIL  COCTaB pas/iimeiX Bolust
PAcHiosHaBaTh OIBITHBIM H_‘y’Tﬁ- M XJIOpPIO-, ‘3] JOMEI-, KOOI, KﬁpGOH&T-, (i)OQ(pﬁT-,_ CHUTFI AT -,
CYIb {l) at-, THAPOKCHO-MIOHDL, KAaTHOHBL aMMOHIA I HOHBL IBYYCHHBIX MCSTAJIIOB, ITPHCYTCTBYIONIC
B BOJHBIX PACTBOPAX HEOPTaHITHCCKIX BCILICCTB]

TIPHMCHATE OCHOBHBIC OIICPATITT MBICHE HITSHLHON JCHTENBHOCTI — 4HAMI3 U CHHTE3, CPaBHeHIe,

OOOOLIGHI&C? CHCTCMATIAMIIED, BBUBICHHC TPITIHHO-CIICACTBOHHDBIX CBA3CH — 14 H3VHCHIA



CBOMCTB BCILSCTE H XHMHUYSCKUX PEaKIfHl, eCTeCTBEHHO-HAVUHBIE METONBI TTORHAHIE —
HAOJFOCHEIS, II3MEPEHIIS, MOJCIHPORAHILE, SKCTISPIMEHT (PeasibHbII 1 MBICICHHDIIT ).



TEMATHUECKOE IVIAHIPOBAHIIE 8 KTACC

HonmyecTBo “acon

Mo HapmenosaHue pasienion H TEM - ; DreKTpoHHbIe (HH(POBbIe)
) KonTponbHbie HMpakTiyeckue - ‘
T/ MPOTPAMMBI Beero b - o pa3oBATRNILHBIE PECYPChl
palioThbi paboThb
Paspen 1. IlepposavaibHble XHMUYECKIE MOHATIHA
XUMIsE — BaxHasg 00IacTh - .
g . , Bubmiorexa LHHOK
1.1 CCTECTROSHAHI U TIPAKTIHECKOI] 5 2
e TeIbHOCTI Ye/I0BeKa
% - . bubmuotera LHOK
1.2 BerecTa H XHMIMECKIS POarLiil 15 1
Hroro no pasjgeiy 20
Pazgen 2. Baskuelimme npecTaBiTe i HeOPraHieck iy BelecTs
2 1 Bosayx. Kucnopon, Howatue 06 6 bubmiorexa LHIOK
- OKCHAAX
5 Bopopoa IloHarie o KHUCIOTax 1 g . Bubnmoteka 1{OK
o COTX
X Boga. Pacreopst. [omsrie 0b 5 ) : bridmiorexa ITOK
o OCHOBAHILIX 4
5 i (OCHOBHBIE KJIACCHl HEOPTAHITHECKIIX 1 | ) brbmiorexa ITOK
2.4 . .
COCIITHEHIET
Hroro 1o pa3jeny 34

Paszpgen 3. HNepuoandeckenii zaxon 1 [epHoguieckas cicTeMa XHMHYECKHY 3/IEMeHTOB . 1. Menpeneesa. CTpoeHHe aToMoeB. XHMHYUECKAN CBA3b.

OreneauTeIbHO-BOCCTAHOBU TR IbHbIS Peaijli

IHepromrecKinii 2aKoH i
Tepnomrieckas CHCTOMA

brbmiotexa [TOK

3.1 (]
XHMIYECKHX saemerTos M. .
Mennene-¢sa. CTPOSHIE aToMa
3.2 NuMu4ecKkas CBias3hb. OKHCIHTE/IBHO- 8 I brubnmorexa [TOK




BOCCTAHOBIHTCILHBIC PCAKIIIT

butmiorexa [HOK

Hroro 1o pazaeiy 15
- bubmoteka ITOK
PeseprHoe Bpemd 3

OBIIEE KOJMYECTBO YACOB [1O
IMTPOI'PAMME

68

9 KJIACC

LOMHYECTRG YacoB DNerT poHHbIe
Mo (DM@ poBhie)
. Haumenopanile pasgenons i TeM Mpor pavivbi Konrponpusie | [paxrHueckue & .
/i Beero . ofpazoBaTe/ibHbie
palioThI paboThi pecypesI
Paszpen 1. BelecTRo 1 XHMEUECKIE Peakiiim
11 IowTOpeHtie H YIIyOIeHHEe 3SHAHIDT OCHOBHBIX pasaciioB Kypca 5 . bubmiorexa 1TOK
o 8 Kacca
A . y bubdmiorexa TTOK
1.2 OCHOBHBIS 3AKOHOMEPHOCTH XHMITIECKHX PEaKLill 4
13 DISKTPOJIITHUSCKAN UCCOTHAII. NHMIMECKUE Peakifill B g ] . bubdsmorexa 1TOK
pacTeopax
Hroro no pazgerny 17
Pazpen 2. HemeTanani 1 Uy coeBEHHN
51 OO0y xapakrepucTiKa XUMHYECKHX 3JeMeHToB VIIA~ 4 ! butmoreka IOK
rpyret. I'anoreqst
55 OO XapakTepHoTIiiKa SHMHISCKIIX 3IEMEHTOB VIA-Tp VI, 6 bubdmiorexa TTOK
. Cepa 1 €€ coeHHEBHA
53 OO XapaKTepHCTHKA XUMITISCKIX DISMEHTOB V A-TPVTIIEL. 7 1 bubdmioteka ITOK
AsoT, (pocdop 1 HX COSTUHSHIII ‘
2.4 OO0t XapaKTepHcTHKA XUMIMECKIX 3MeMeHToB [V A-TPYITIBL. 3 1 2 butmiorerka [TOK




VIaepoa i KpeMHIL 1 X COeHEHHEHIN

Hroro no pasjieny 25
Pazpen 3. Merasibi o MX coeHBeHUHA
e y budmiotexa LTOK
3.1 Obipie cpolicTpa METaIUIOB 4
_ . Butnrorera LIOK
3.2 Baxueiinne MeTallIbl H HX COSANFCHILT 16 1 2 !
Hroro 110 paszjieiny 20
Pasess 4. NiMIESE W ORPYAaieuian cpeja
, bubimorexa 1IOK
4.1 Beingotsa 1 Matepiaisl B SKIDHI UeTIOBEKa 3
Hroro 110 pasjueiny 3
_ bibtmmoteka LJOK
PeszeppHoe BpeMiL 3 H
OBIEE KOJMYECTBO YACOB T10 ITPOTP AMME 68 4 7




MOYPOUHOE IINTAHITPOBAHIIE § KIACC
. KonyecTBo 4acos I e TpoHHbIe L poBLIe
2 : = HEY Y
Tenta Vipoka wham.__%ﬁ@.;miizm m..mﬁmzﬁjzémﬁﬁmfw B D@@@u@@mﬁm;FE?EW,
T1/11 Beero B B M3y e HIT ]
padoThl padoThl pecypebl
1 Ipenmer ximari. Poib XUMIOL B JKIT3HI YSIOBEKA. . Bubmorexa 1TOK
Terxa 11 pellecTna 02.09.2023
" 11 1 bubimiorexa LTOK
2 [OHATHE O METOHAX TIO3HANILL B XIIMITL e
il 05.09.2023
Ipaxtiueckas padora Ne 1 «lIpasiia paboter B -
3 5 _ . - ' ~ i butmiorexa HOK
2 JAABOPATOPHH H NPHEMBL 00patieHIL ¢ , .
: & k w : 09.09.2023
1a00oPaTOPHM 000PYAOBAHIEM»
I Uretele BeimecTsa i cMecii. CriocoOsl paslieieHIs . bubmotexa LJOK
cMeceH 12.09.2023
- IpaxTiraeckad padota Ne 2 «PasgeacHue cMecel : bnbmiorexa [TOK
> . . o
{(Ha nIpUMEpPEe OUHCTRI TIOBAPSHHON COJIEL 16.09.2023
6 A 1 bubrmiotexa LHOK
ATOMBI Hl MOJISKYJIBI P
) 19.09.2023
; NHMHUSCKHE IeMEHTBE. SHAKI {CHMBOJLL) . Bubmrorexa [TOK
XHMHYSCKIX 3IeMEHTOB 23.09.2023
g 0 ,_ bubimotexa ITOK
YOCTBIE U CIICKHBIE BEILISGTRA i
! , 26.09.2023
butmioteka LOK
9 ATOMHO-MONEKYIIPHOS VICHIIC 1 e
30.09.2023
SaKOH ITOCTOSHCTBA COCTaBa BEIUECTE. NIMITIeCKAL L .
\ suomioTexa HIOK
10 popmyita. BaNeHTHOCTb aTOMOB XHMITICCKIX 1 N
03.10.2023
DIIEMEHTOB
11 OtHOCHTEIRHAL aTOMHASL Macca. OTHOCHTEIBHAS ! bubmiotera LIOK
MOJISKYJEBIPHAS Macca 07.10.2023
12 Macconpast q0I XHMIMSCKOIO 3IISMEHTa B 1 bubmmorexka 1OK
( (




COSMITHEHTIH

10.10.2023

13

Komriectro petectra. Moss., MomaprHag macca

14.10.2023

bubtmiorexa ITOK

14

DIBIHECKIHE 1 XUMIMECKIIS SBJISHIL. X HMIMMecKad
peaKIus

17.10.2023

bubmiorera HOK

IprsHae: 1 yenoBna NPOTEKaHIT SHMITYSCKIEX
pearii

21.10.2023

bubmorera LIOK

16

BaK0H ¢ ONPAHCHILT MacChl BCIICCTE. NHMIIIECKIE
YPpaBHCHIGE

24.10.2023

bubtsmorexa L{OK

17

Borapcierig KoneecT Bad, MaCcChl BCILICCTRA 11O
YPABHOHILIM XMITICCKIIN Peardi i)

28.10.2023

bubmiorexa LIOK

i8

Krnaccudrmangisg XIMIMMecKIX pearipnt
(COSATHEHI, PA3IOKSHIIL, 3aMeIISHILL, ODMEHA)

07.11.2023

bubmiorexa LIOK

19

M. B. JlonmoHOCOB — YUEHRIT-3HUIHKIIONEAHCT.

O0001IerTie 1 CHOTSMATIRALI 3HAHEIT

11.11.2023

bubdmiotrexa 1OK

20

KourpoasHag pabota Nel no teme «Bemjectsa 1
NHMHYECKHE PeariipE»

14.11.2023

Bubmiorexa IJOK

Bosgyx — cmech razop. Cocras Bo3,

Kucnopom —- 3lIeMeHT H IMPOoCToe BEIecTho. O30H

[
]
[Nl
[@8]

18.11.

bubmiorexa [JOK

-
[N

DIBIYeCKHEe H XHMITYECKHS CROICTBA KHCIOPOIa
(pearipiut oxMcaeH, Topenne). [oHarie 06
OKCH,TaxX

21.11.2023

bubmiorexa ITOK

Cr1oco0Bl NOIYVUSHIA KHCIOPOJA B adopaTopint i
rpoMeiieHHocTH. IpHMeHeHe KHicaopoa

[
n
o2
it
o
o
b2
(o]

bubtmiorexa [JOK

b
d=

Termorott s3QdexT XUMIMeCKOH PeaKkii, TTOHITIES
O TEPMOXIIMITISCKOM VPABHEHIH, 3K30- 1
AHAOTEPMIUECKUX PEaKIgX

28.11.2023

budmiorexa LHOK

)
L

Tormupeo (HeTh, YTOJIb H METaH). 3arpa3HeHIe
yXd, CIIOCOOBE eT0 NPENOTBPanISHILE

BO3]

butmiorexa [TOK

[paxtirmeckag pabota Ne 3 1o teme «IlomyueHiie U

ot

bubmiorexa [TOK




COOUPAHIIEC KHCIOPOIa, H3VUESHIE €r0 CROTICTE» 05.12.2023
7 Boaopoi — sAaeMeHT i NPOCToe BEISCTBO. ] butmmorera [TOK
) HaxompeHie B IPHpoJie 08.12.2023
, DIBIMECKHE I XHMITISCKIES CBOIICTRA BOAOPOIA. bubmiorexa TTOK
28 1 :
IprMeHeHne BOIOPOAA 12.12.2023
A butmorexa ITOK
29 TTorHsTIE O KHCHOTAX I COMAY 1 o
15.12.2023
30 . 6 - i bButimotexa [TOK
3C TiocoObl TIOJIYHESHNS BOAOPOAA B JIabopaToprul . o
. : paor 19.12.2023
31 Ipaxrirdeckad padora Ne 4 1o teme «l IoayueHue | H bubmorexa LTOK
i cobHpaHe BoA0PO A, I3YUSHIIE eT0 CBOlIcTBY» ) 23.12.2023 :
, i o ; , butmioreka ITOK
32 MongapHbiil 00BEM Ta30B. 30K0H ApoTajpo 1 .
_ 26.12.2023
BeracaeHig c0bEMa, KOMUSCTRa BeliecTBa rase - .
o buomorexa LHOK
33 TI0 €70 H3BECTHOMY KOJIHYESTBY BEILECTBa T 1 .
. " ) 30.12.2023
DOBEMY
BeraicnerHd 005EMOB Ta308 110 YPaBHEHHIO _ .
o . . butmmotexa ITOK
34 PEaKiHIl Ha OCHOBE 3aK0HAa O0BEMHBIN OTHOIICHILH 1 e
09.01.2024
"A30P,
o . bubmmoreka IHOK
35 DIBIYECKHE H XUMITYECKUE CBOHCTBA BOIb 1 o
13.01.2024
. - bubmiotera LHOK
36 Coctas ocHopasiii. Tlonarie ob migHuKaTopax 1 N
‘ 16.01.2024
Bopa xax pacteopurens. HaceiieHssie 1 o
. : ; brbmiorexa [HOK
37 HECHACBIILeHHbIE pacTBopbl. Maccopad noia 1 I
, 20.01.2024
BEILECTBA B PacTBOPE
IMpaktirueckas padorta Ne 5 o teme .
: . e . buosmorexa 1JOK
38 «IIpuroropieHie pacTBOPOB ¢ ONPEACIEHHOI 1 1 U
y . . 23.01.2024
MACCOBOI HBoneit pacTBOPEHHOTO BEILECTRA»
39 KonrponsHag padota Nol 1o teMe «Kuciaopod,. 1 1 bubmiotexa [HHOK




Bonpopon. Bojga»

bubmotexa IOK

Bubdmotera HOK

bubmiorexa 11TOK

10.02.2024

butmiorexa ITOK

13.02.2024

Butmiorexa 1TOK

17.02.2024

bBubdrmorexa 1TOK

20.02.2024

butmorexa 1TOK

buomioreka LTOK

27.02.2024

bubmiorera TTOK

02.03.2024

brbmiorexa HHOK

05.03.2024

brubmorexa LHHOK

09.03.2024

butmiorexa [HOK

12.03.2024

bubmotexa LHTOK

40 OKCHIIBL: COCTaB, KNACCIHPHKALIL, HOMEHEIATYpa
A1 TMomvueHre T XUMITMECKHe CBOTICTRA KHCITOTHBIX,
, OCHOBHBIX 1 aM(POTCPHBIN OKCHAOR
42 (OCHOBAHIIA: COCTAB, KIACCH(IKALNLL,
- HOMSHKJIATYPA

43 HosyueHne 11 XIMIMecKe CBoticTha OCHOBaHUIT

44 KHenoTel: ¢ocTap, KAACCH(UKAIRIL, HOMEHKIATYpa

45 IMonyHeH e 1 XUMIHSCKIE CBOMICTRA KHCIOT

16 Comn (cpeliHie): HOMEHKIATYPa, clioco0bl

40
TTOJIYHEHILE, XIMITHECKIIE CROIICTRA
Ipaxrirdeckas padota Ne 6, Peruernie

47 SKCTIGPUMEHTATLHBIX 3a0a4 1o TeMe « OCHORHDBIE
KJIACCHI HEOPTAHMYECKIX COSHITHEH DY

48 I'eHeTHYECKAS CBA3h MEKY KIACCaMi
HEOPTAHIYECKIN COSMIHEHI I

49 Opo0eHe I CHCTeMATISALIT SHAHI

50 KontponsHad pabota No3 1o teme "OCHORHBIS
KJIACCHT HEOPTAHIUECKHN COeTIHEHIT"
Ieppbic MOMLITKI KIACCHPHKALEIT XHUMITHECKIN

31 yeMeHTos. ToHarie o rpyimiax cXoJHbIX
SIICMEHTOB

5 Teprogrmeciet 3axon 1 Heproanueckasd cHcTemMa

o xuMirdeckny asementTos [, V. Mengeneepa

33 Tlepiioast, TPVITIBL, FIOATPVIEIbI

bubmiorexa LIOK




16.03.2024

Crpoernie aromos. CocTas ATOMHBIX ANSP.

budmiorexa 1OK

54 ) :
HM3oTtormi 19.03.2024
CTpocHIE DIEKTPOHHBIX 000/I0YEK aTOMOB L ‘
- - , - N iy butmiorexa HHOK
55 saemeHTos Tepnomueckoil cuctenmsr [, ML e
02.04.2024
Menjeneena
NapaKTepHCTHKa XUMITHECKOT0 MIeMeHTa 110 ero ~ i
56 i . L brbmiorexa TTOK
5 nogoxkeHino B Hepuomiueckoii cucteme [, H. o
| ! V 06.04.2024
Menneiieerps
e = Ve . FOTEY IOV e .
Suaverre THepuo e ckoro 3aKoHa I Pa3BUTHI o .
57 : T M ! . Budamorexa HOK
5 Hayii 1 ripaktoki. J, V. Mengeneep — yuEHBI, .
: : : . 09.04.2024
TIeJaroT M PPAKIaHHH
5z DACKTPOOTPHUATENLHOCTE ATOMOB XUMITYGCKIX buommotexa LOK
SHCMEHTODB 13.04.2024
B} ) buomorexa HOK
59 Homrag <HMIYecKaa CBA3h A o
20.04.2024
butsmiorexa [HOK
o0 KopanenrHas TIOEPHAd SHMIMECKL CBA3D , i
23.04.2024
. ; bubtmotexa IJOK
61 KopaneHTHAS HEIMONAPHAT NHMINECKasd CBA3b I
27.04.2024
, . bubmorexa LIOK
62 CrerieHb OKHCISHILY o
30.04.2024
5 . bubdmorexa LIOK
63 OKHCIINTEIBHO-BOCCTAHOBUTEABHBIEC PEaKLII e
04.05.2024
. bubtmiotexa HHOK
64 ORUCJIITEN 11 BOCCTAHOBHITEI I .
07.05.2024
. Kourponsnag padota Ned no teme «UTpocHHe bubdmiorexa LTOK
65 , e
ATOMA. NIMHIUSCKAas CRAZEY 11.05.2024
66 Pesepuabrit ypok. ODoOIEHE H CHCTEMATH3 AL buomioreka LHOK
2

SHAFIEL

14.05.2024




67 Peseppupiii ypok. O00OMIEHIE 1T CHCTEMATEIL ALITA . buomioreka [TOK
SHAHMIT , 18.05.2024
68 Peseppubiil ypox. OBOOIIEHE T CHCTEMATI3 AL ! bubmiotexa ITOK
3HAHHIT . 21.05.2024
OBIIEE KOJIMYECTBO HACOD 110 HPOI'PAMME 68 4 4
9 KJIACC
o KomruecTBo yacos —_— DnerTpoHHbIe HHGPOBbLIe
. Tema ypon: Koutpoasusie | Tlparindeckrie Hara ofpazoBaTebHbie
T/ Beero i H3Y4 el
pafoTbl padoThi pecypchbl
. IMepnomryeckani 3axom. Heprommeckas cuctema ; bubmirorera [TOK
spumMH4geckIx ateMenton . M. Mengeneena 02.09.2023
5 BaKOHOMEPHOCTH B M3MEHESHIN CBOHICTH ] bubmiorera ITOK
- XHMIHE CKHY DIeMEHTOB MePBLIX TPEX MEPHOI0B 02.09.2023
3 Krnaccuprxatisl 11 HFOMEHKJIATYPA HEOPTaHITHECKIIX . budmoreka [TOIC
i BEILIECTE _ 06.09.2023
4 Bryipt XHMHEMECKOIT OB H THITH ! butmoreka ITOIC
. KPHCTAJLIIYECKUX PEIETOK 07.09.2023
KonTpoasHad padbota Nel no teme «llopropeHie u
S yriTy OJIeHEe 3HAHIIT OCHOBHBIX Pa3felion Kypea § 1 1 09.09.2023
KJacoar»
6 Knaccuprxaipig XHMITNECKHN PeakLiii mo i butmiorera ITOK
’ PpasniHHBIM NIPIH3HAKAM 13.09.2023
y IToHgTHE O CKOPOCTH XUMITHECKOH PEaKLTI. i budmioreka LTOK
TTorsTHE O TOMOTEHHBIX 1 TETEPOTEHHBIX Peakisix . 14.09.2023
Ionatie o XpMIHecKOM pasHobecHil. DakTopshl, _\ e
8 RIODIFOIIIEE HAa CKOPOCTh NHMHYECKOM Peakiyil i1 1 ‘ Brbmiorera LIOL
16.09.2023
TIOJIOKEHIE XHUMITHECKOTO PABHOBECHS
" o - v _ bromiorexa LHOK
9 OKHCINTENBHO-BOCCTAHOBHTEIBHBIEC PEAKLIEL 1 , .
20.09.202




HGO@ L S3ICKTPOIIITE HeCKoIT JHCCOL{Ha kL.

butmotexa [JOK

10 .
CIJIBHBIC H ¢JIA0BIE 2JISKTPOJIITHL 21.09.2023
. . brbmiotera LHOK
11 HMowutpie vpapHeHILE POAiLi ‘ .
23.09.2023
NHMIHeCKIG ¢BOFICTBA KIHCIOT M OCHOBAHITT B ~ -
. L . bubmiorexa 1O
12 CBET® TPEJCTaRICHIET 00 ICKTPONHTHYCCKO e _
27.09.2023
JHICCOLHATII
NIMITUeCKHe CBOHCTRa COMeiT B CBETE i )
. butmorexa [HOK
13 IPEACTaBIEHIET 00 DIIEKTPOIHTHUCCKOH , _
28.09.2023
JIICCOLEIALIIIT
14 ! 5 bubmotexa LTOK
& OHSTHE O THAPOIII3E COEH ,
! 30.09.2023
_ N . bubsmorexa ITOK
15 O6obitieHne 1 CHCTeMaTH3ALEL SHAHIIT A
04.10.202
16 Ipaktireckas padota Ne 1. «PemeHrie bubmoreka HHOIC
AKCHECPHMEHTAILHBIX 3821 05.10.2023
KontponubsHad pabota No2 1o TeMe _ o
5 - . br6miotexa LIOK
17 CIIEKTPOIHTIMECKAS QHCCOIHALIL. XHMITYSCKIS o
07.10.2023
PEAKINI B PACTBODAX
18 OOILAY XapakTePHCTHKA TANOTEHOB. XHMINCCKHES Bubmmorerka [OK
cpolicTBa Ha TIpHUMeEpe XJIopa 11.10.2023
19 Naoposonopos, CollgHag KIHCH0Ta, XHMIMSCKHE Bubmiorexa HOK
, cpolicTBa, TIONYUeHe, TPIMeHCHIIC 12.10.2023
20 IpaxTiyeckas padora Ne 2 o teme «llomyueHie butmiorexa HOK
- COJIHOIT KHCIIOTHI, M3yUeHie €€ CBOIICTEY 14.10.2023
’1 Bpluncasris fo VpasHeHI LM XIMITHSCKITY butimorexa LHOK
- pearyrii, ecE oI I3 PearcHTOB JaH B H30BITKE 18.10.2023
. o butmotexa LIOK
22 O0Is XaApAKTEPHCTHKA 3IIeMeHTOB VIA-TPYIIIbL .
19.10.2023
23 AJLIOTPOTTHBIS MoArI(IKay cepbt. HaxomaeHie butmotexa HOK




cepbl H e€ coeHeHI B npHpoae. NHMIYSCKIHE
CBOTICTRA Cepbl

21.10.2023

CepoBojopod, cTposHe, drsiieckie i

bibmiorera [TOK

24 .
XHMHYECKIE cBolicTBa 25.10.2023
e Oxcngpt cepbl. CepHad KHCA0Ta, QU3MUSCKIE T bubtmioreka 1{OK
43 . _ o i
NIMHYUECKIE CROHCTBA, TIPHMeHSHIE 26.10.2023
XIMHYECKHE PSaKLai, JICKAIE B OCHORE
2% IPOMBIIJISHHOTO Crocoba NoJIyHEeHIS CEPHOLT brubmiorexa HHOK
- KHCJIOTHI. NHMHYSCKOE 3arpa3HeHIE OKPYIKaIome 28.10.2023
CPEBI COEHEHIAMH CEPBI
57 Beruticaerue Maccopoil JOIIT BRIXCOIA TIPOJYKTa butmorera [TOK
- PeaKii 08.11.2023
O0mag XapaKTepucTHRa 3IEMEHTOB V A-TPYIIIIbL _ .
o ! L P budmmorexa LHOK
28 A30T, pacTIPOCTPaHEHNE B TIPHPOE, GUHYECKIE U e
= 09.11.2023
NXHMHYECKHE CBOIICTRA
56 AMMIAK, er0o QU3HYSCKIE I SHMITYeCKHE ¢BOICTRA, bBubmiorexa 110]
- TIOJVHESHIIES H IIPHMEHSHIS 11.11.2023
30 IpakTiueckas padota Ne 3 nio teme «Ilomyuenie bubdnnorexa LTOK
i AMMEIAKA, H3YIEHIIE €70 CBOIICTBY 15.11.2023
31 A30THAS KHCHOTa, ¢& QU3ITIeCKIS I XHMITE CKIE butmiorexa LOK
. CBOHCTR: 16.11.2023
Hcrions30paiie HUTPATOB 1 COMNCH aMMOHILL B
3 KauyecTBe MHUHEPANLHBIX YAOOpEHIT. NHMHYECKOE budmmorexa TTOK
- BATrPASHEHIEC OKPYVAIOILEIT Cpe/ibl COSMIHEHITMEL 18.11.2023
aszora
Dochop. Oreng Gocdopa (V) u pocdopHas e .
) hot . bocor bocor B Bubmorexa LTTOK
33 KHCANTA, GUBIMECKHE 1 XHMHYECKI e cBoTicTRa, o
_ 22.11.2023
HOJTYUSHEIES
Hcnonpsosarie ¢ocdartos B KayecTse ~ e
B - oy bubmiorexa LTOK
34 MUHEPaJIbHBIX YA0OPeHIIL. Sarpa3HeHIe

TIPHPOHOI cpepl (ocaTani




Vraepos, pacTipoctpaHeHic B IPHPOLIE,

bubmiorera LHOK

35 ) ‘
(PH3HYECKIE H XHMUYECKIC CROIICTBA 25.11.2023
ORCHIBI VIIEPoa, 1IN PH3HYeCKIE H XHMHYSCKHS - .
S . - - Budsmorexa LIOK
36 CROTCTBA. DKOMOTIMECKIE TPOOIEMBI, CBA3AHHBIC ¢ 20.11.2023
OKcHI0M yraepoga (IV) T
. B butmmorera 1O
37 VronabHag KHCHOTa 1t e COJI - .
30.11.2023
[paxTireckas pabota Ne 4 o Teme "Hosyuenue e —_—
’ butmiorexa LIOK
38 YINCKHCIOTO Tasa. KauecTpeHHas peaKiiis Ha 1 .
- " 02.12.2023
KapOboHaT-HOH
39 TeppoHauanibHble TMOHATH 00 OPTAHITYECKIIX Bubmiorexa LIOK
. BEIHSCTRAX KAK O COSIITHSHIAX VITeposa 06.12.2023
» i bubdmiorexa LJOI
40 Kpemruil i €10 Coe e N
07.12.2023
Ipaxtiraeckad padota Ne 5, Peruernie ) -
, - . bubmiorexa LTOK
41 SKCTICPUMEHTAIBHBLX 3a1a4 110 TeMe «BamkHeiime 1 FURR
09.12.2023
HEMETAJUIB M X COC UHHEHITD)
12 KourponsHas padora Ne3 no teme «BakHeIIITC bubmiotera LIOK
- HEMETATIIBI H 1X COeHHEeHITD 13.12.2023
OOIag XapakTepHCTHRA XUMITYECKIX JISMCSHTOB
43 — MeTaos. Meta unmecras cpsashb H Butmioreka LHOK
i MeTa UITHecKad KpHeTanfHecKas peruTica. 14.12.2023
@IBHYECKIE CBOHCTBA METAILIOR
14 NHUMHHECKIE cBOCTRA METAIIOB. Bubmiorexa LIOK
DACKTPOXIMIUECKII PAJT HAIPSUKEHITT MOTa/UIOB 16.12.2023
Obupe crocolsl MoJIyUeHI MeTajuios. CIUIaBbl.
45 Brricne iy no ypapHeHISM XHUMHHECKILY, Butmiotera 1OK
45 :
PEAKIET], ecim O/ H3 PearcHTOB CONCPHT 20.12.2023
PIMECH
. bubmmorera 1TOK
46 ToHgaTHEe 0 KOPPO3MI METAIUIOB
21.12.2023




Buomiorexa [JOK

47 Ilenousnie MeTaIEL 93172023
48 ORCUIBL T THAPOKCHJIH HATPIA H KaJIIg Prptorena TCIK
i 97.12.3003
19 HMenouHo3eMeNbHBIE METANIIB] — KAAbLELT 1 bubmiorexa LIOK
h MATHIITT 28.12.2023
50 O6o0ImeHIE H CHCTeMAaTIALTLT SHAHILT 30.12.2023
51 Baskpeliimie coeIenid Kaiblig o bnomuereRa IR
10.01.2024
52 JKEoTroCTh BOJBI H cTIOCO0BE €6 YO TPaHSHE bubmoreta. LICK
1 : 11.01.2024
53 Ipaktiraeckaa padota Ne 6 o teme "JKECTROCTE bubmiorexa L{OK
&= BOJPRI ¥ METOBI €€ yorpaHeris” 13.01.2024
. . bubmorera LTOK
54 AUTIOMETFHIL . \
17.01.2024
55 AMQOTEPHBIS CBOICTBA OKCIIA M THAPOKCIIA bubmiorera HOK
- ' 18.01.2024
56 s butmiotexa LIOK
’ AR 20.01.2024
$7 OKcHapl, THAPOKCHIBT H con kexesa (1) i sxeness bubdmorexa IOK
. (11D) 24.01.2024
e Yy ey o AT T s Y - LI oy
58 O6o0imerHIie U CHCTeMATHIALIIE SHAMTIT 25 01,2004
) Mpaxriaeckas padota Ne 7. Peireruie ) Brsmiotexa L{OK
59 SKCTIEPHMEHTANILHBIX 3344 110 TeMe «BakHeiimie e
27.01.2024
META TR T 1K COeMITHEHIB
Brrunicnesig rno ypapHeHIIM XHMITYECKIHY. L R
60 YEAKLIHIL, €CI OJHE I3 PEAreHTOB HaH B I30BITKE snomHorsxa LIOK
G i ; z | ‘ 31.01.2024

T COTOCPIKIIT TIPIIMCCIL Brrarcaers Maccopoit




ACIIET BBINOaA TIPOIYVEKTA PCAKIIIL

6l O000IeHe 1 CHCTCMATIAUL 3HAHITT 1 01.02.2004
y Kontponsnag pabora Ned o teme «BaskHetinme
62 1 -
META LB 1 HX COSIIHEHI 03.02.2024
3 BemecTsa o MaTepUaist b OBCEHEBHOI JKII3HI 1 budimiorexa ITOK
q,. HETIOBEKE 07.02.2024
64 NHMITISCKOE 3aTPATHEHIIC OKPYIKAIOETT cpeipl 1 bribmioteica HOK
} 08.02.2024
. , , bubmiorexa 1TOK
65 Pons Xumim B pere I SK0I0TIMECKIN Pobien 1 PR
_ 10.02.2024
66 Pesepprpil ypox. Obobiuente H cHcTeMaTII alus ! bubimiorexa [TOK
’ SHAHMIT
67 Pesepersril ypox. OG00meHIe H CHOTEMATIH aLELs butmiorexa ITOK
! SHAHHIT .
68 Pesepsumiil ypox. Obobiuentie 11 cHeTeMaTH: AL 1 bubmiotexa 1TOK
’ SHAHILT .
OBHIEE KOJHMYECTBO YACOR 1O [TPOI'PAMME 68
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