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IMMOACHUTEJIBHAA 3ATIMCKA

[Iporpamma no XMMHM Ha yPOBHE OCHOBHOTO 00111€Tr0 00pa30Banus cocTaBjIeHa Ha OCHOBE
TpedOBaHMil K pe3yabTaraM OCBOCHUS OCHOBHOM 00pa30BaTeNbHOH MPOTPaMMBI OCHOBHOTO
obuero odpasoranus, npejicravicHibix B GI'OC OO0, a Takxe Ha OcHOBE (ejicpalibHON
padoueil mporpaMMbl BOCHHTAHMA M ¢ y4ETOM KOHLENLMM NpenojaBanus yueOHoro npeamMera
«XuMHUsI» B 00pa3oBaTe/ibHbIX Oopranusanmsx Poccuiickoi Mdejepanuu.

[Tporpamma 110 xumuu JaCT 1HPC/CTABICHUE O 1EIsIX, OOHICH cTpaTCruu 00y4cHUs,
BOCTIUTAHUS M Pa3BUTHUA OOY4AIOLIUXCSl CPEeACTBAMU y4deOHOro mpeaMmera, yCTaHaBIUBaeT
0013aTC/ILHOC 1IPC/IIMETHOC CO/ICP/KAHUE, 1IPC/LYCMATPUBACT PaCHpPE/ICIICHUE €I'0 110 KJIaccam M
CTPYKTYPUPOBAHHE MO pa3aenaM M TeMaM MPOTpaMMbl MO XUMHUH, ONPeaesaeT KOJIUYECTBEHHbIE
M KaUeCTBEHHbIC XaPAKTEPUCTUKH COAECPAKANNA, PEKOMEHAYEMYIO NOCIEA0BATENbHOCTD H3YICHUS
XUMHUU € YUETOM MCHKIIPC/AMCTHBIX MU BHYTPUIIPC/IIMCTHBIX CBSI3CH, JIOTMKH Y4cOHOIO Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YHaIOMIMXCsl, ONPEAENAET BO3MOKHOCTH NPeaMeTa 17151 peaau3aluu
TpcOOBAaHMM K Pe3yJibTaTaM OCBOCHMSI OCHOBHOM OOpa30BaTC/IbHON 1POIPAMMbI HA YPOBHC
OCHOBHOI0 0011ero odpaszosanus, a Takxe TpcOOBaHMW K pe3y/ibTaTaM OOY4YCHMS XMMMUMW Ha
YPOBHE 1LieJIel U3ydeHHs MpeaMera U OCHOBHBIX BUAOB y4eOHO-MO3HABATENbHON AEATENLHOCTH
00yuarIICIocs 110 OCBOCHUIO YUCOHOI'0 COJICPIKAHMSI.

3Hanue XMMHUH CIYKUT OCHOBOH 17151 (QOPMHPOBAHNS MUPOBO33PEHHs 00yJalomerocs, ero
NpeACTaBIeHU 0 MaTEPHAIbHOM €IUHCTBE MUPA, BAKHYIO POJIb UTpatoT (JopMUPYEMbIE XUMHUEH
[PC/ICTABICHUS O B3aMMOIIPCBPALICHUSIX IHCPIUHM M 00 IBOJIIOIMKA BCUICCTB B HIPUPOJIC, O HYTSIX
pemenus TAO0ATLHBIX MpoOIEM  YCTOMUHBOTO  pa3BUTHS  HENOBEUECTBA CBIPLEBOI,
SHCPICTUUCCKOM, ITUIIICBOH M 3KOJIOIMYCCKOH OC3011aCHOCTH, 1POOJICM 3/1paBOOXPAHCHUSI.

N3yucHue xummu:

CHOCOOCTBYET pealu3ali BO3MOKHIOCTEH A1 caMOpas3BUTH U HOPMUPOBAHMS KYJIbTYPBI
JMYHOCTH, ¢ 001IeH u PYHKIIMOHAJIBHOMW I'PAMOTHOCTH;

BHOCHT BKJad B (JOPMHUPOBAHUE MBILIJICHUST U TBOPUYECKUX CIIOCOOHOCTEN 00ydalomuxcs,
HABBIKOB ~ MX  CAMOCTOATENbHOW — yueOHOH  JesaTeNbHOCTH, — DKCIEPUMEHTAJbHBIX U
MCC/IC/I0BATCIIbCKUX  YMCHMI, HCOOXO/JIMMbIX KaK B I[IOBCC/IHCBHON JKM3HM, TaKk M B
npodeccHonanbHON AeSITEIbHOCTH;

3HAKOMHUT €O CHCIM(PUKONH HAYYHOI'O MbIIIJICHUS, 3aK/IA/bIBACT OCHOBbI [1CJIOCTHOIO
B3IJ151/1a HA C/IMHCTRO NPUPO bl M YCIIOBEKA, SIBJISICTCS OTBCTCTBCHHBIM 3TallOM B (QOpMUPOBAHMH
€CTECTBEHHO-HAYIHOH FPaMOTHOCTH 00y4aloImMXCA;

CIIOCOOCTBYCT (DOPMUPOBAHUIO [ICHHOCTHOI'O OTHOLICHMSI K CCTCCTBCHHO-HAY4YHbIM
3HAHHAM, K TIPUPOZAE, K HEIOBEKY, BHOCHUT CBOH BKJIaJ B JKOJIOTHMHYECKOE 0OpasoBanue
00y4aIomuxcsl.

JlaHHble HalpapicHUs B 00y4CHUM XUMUM OOCCIICUMBAIOTCs CHICHMPUKONW COJICPIKAHMSI
yuedHOro npeamMera, KOTOpPbIH sBIAeTCA NEAaroruiecky alanTHPOBAHHBIM OTpazkenueM 0a30B0it
HAayKU XUMHHU HA ONPC/ICACHHOM 3Tarie e¢ pa3BuTHsl,

Kypc XvMMHM Ha ypoBHE OCHOBHOIO OOHICIO 00pa30BaHHs OPUCHTHPOBAH HA OCBOCHMC
00y4aIOIMMHUCA CUCTEMBI NEPBOHAYAILHBIX MOHATHH XHUMHMH, OCHOB HEOPTaHHYECKOH XUMHUH U
HEKOTOPBIX OTAEILHBIX 3HAUMMBIX MOHATHI OPraHudecKoN XUMHUH.

CTpykTypa cojicpKaHus NPOrpaMmbl 110 XMMHKM cOPMHUPOBAHA HA OCHOBC CHUCTCMHOI'O
noaxona Kk e€ usydenuio. Coaepikalnue CKIaabIBACTCA U3 CHUCTEMBI MOHATHH O XMMHYECKOM
3JICMCHTC M BCHICCTBE M CHUCTCMbI IIOHATHH O XMMMYCCKON peakumu. OOC 3TH CUCTEMBI



CTPYKTYPHO OPraHM30BaHbl MO TMPHUHLHIIY MOCJIEA0BATEIbHOTO PA3BUTHA 3HAHMH Ha OCHOBE
TCOPETUUCCKUX 1TPC/ICTARICHUIN PA3HOI'0 YPOBHSI:

aTOMHO-MOJIEKYJIAPHOTO Y4E€HHMSA KaK OCHOBBI BCETO €CTECTBO3HAHNA;

llepuonuueckoro 3akona /. M. MenaeneeBa kak 0CHOBHOTO 3aKOHa XUMUH;

— YUCHMSI O CTPOCHUM aTOMa U XMMHUYCCKOMN CBSI3U;

npeacTaBIeHuH 00 MEKTPOIUTHIECKONH AUCCOLMALUM BELLIECTB B PACTBOPAX.

TecopeTuyeckue 3HAHMSI PACCMATPUBAKOTCS HAa OCHOBC 3MITMPHUCCKM T1OJIYUCHHBIX M
OCMbICJICHHbIX (DPAKTOB, PA3BUBAKOTCSI 110CJIC/OBATCILHO OT OJIHOI'0 YPOBHSI K /IPYI'OMY, BbIIIOJIHSISI
GynkuMU 00BACHEHHS U TPOTHO3ZUPOBAHUS CBOMCTB, CTPOSHUSA U BO3MOKHOCTEHN NPAaKTUYECKOTO
[IPUMCHCHHMSI M 11OJ1YYCHHUSI U3y4aCMbIX BCIICCTR.

Ocpoenne mporpaMMbl MO XUMHU CNOCOOCTBYET (HOPMHPOBAHHIO TNPEACTABICHUA O
XMMHMHECKON COCTaBIAIOME HaydHOW KapTUHLI MHMpa B JIOTHKE €€ CHUCTEMHOH MpHPOIL,
IICHHOCTHOI'O OTHOIICHMS K HAYYHOMY 3HAHUIO U MCTO/1aM [103HaHUs B Hayke. M3yueHue xumun
MPOUCXOIUT C MPUBIICUCHUEM 3HAHUN U3 paHee U3ydeHHbIX yueOHbIX MpeaMeToB: « OKpyKaromuii
Mup», «buosiorus. 5=7 knacce» U «Pusnka. 7 Kinace».

[Tpu U3yYCHUU XUMUM IPOUCXO/IUT (POPMUPOBAHNC 3HAHMI OCHOB XMMHUCCKON HAyKM KaK
007acTU COBPEMEHHOTO €CTECTBO3HANHNSA, NPAKTHYECKON AEATENLHOCTH YEI0BEKa U KaK 0QHOTO
W3 KOMIIOHCHTOB MMPOBOM KYJIbTYpPbI. 3ajiaya y4cOHOIO 1PC/IMCTa COCTOMT B (DOPMHUPOBAHHH
CUCTEMbl XMMHUYECKHUX 3HAHUH BXKHEHIINX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETHYECKUX
NOJOKEHUH, JOCTYMHBIX O00OWICHNUI MHPOBO33PEHYECKOr0 Xapakrepa, fA3bIKka HayKu, B
PUOOIICHWM K HAYYHBIM MCTO/IaM [103HAHMSI 1P M3YUYCHUU BCIICCTB U XUMHUUYCCKUX PCaKIMid, B
(GopMUpOBAaHUKM M PA3BUTHM [MO3HABATEIBLHBIX YMEHMH W HX MPUMEHEHUH B yuedHO-
[103HABATCIILHOM U YYCOHO-UCCIIC/I0BATCIILCKOM JICITCIIBHOCTH, OCBOCHUH T1PaBUJ1 OC3011aCHOI0
00pallCHUs C BCIICCTBAMM B [HOBCC/IHCBHOM JKM3HHU.

Ilpy m3ydyenun XMMHM Ha YPOBHE OCHOBHOTO OOILIEro 0Opa3oBanus BaXKHOE 3HAYEHHE
IpUOOpe/IU TAKKE 11C)I1, KaK:

(dbopMHpOBanMe UHTELIEKTYATLHO Pa3sBUTONH JIUYHOCTH, TOTOBOH K caMOOOpa30BaHHUIo,
COTPYAHMYECTBY, CaMOCTOATENLHOMY TPUHATHIO PEEHUuH, CNOoCOOHOM aaanTHpoBaThesl K
OBICTPO MCHSIFOLIMMCS YCIIOBHUSIM JKH3HU

HAMpaBICHHOCTL O0y4EeHMS Ha CHCTEMaTHdecKoe mNpHodmenne o0yqalommxcs K
CaAMOCTOSITC/ILHOM  1103HABATCJILHONH  JICATCILHOCTH,  HAay4HbIM  MCTOjlaM  [103HAHUS,
(GopMUpYIOIIMM MOTHBAIIMIO U PA3BUTHE CIIOCODHOCTCH K XUMUM;

obecrnieuenne YCIOBHH, CMOCOOCTBYIOIUX MpUHOOpPETEHHIO O00YJalOMMMHCS OMBITa
pPa3HOOOPA3HOI JICATCIILHOCTH, 1103HAHUSI U CAMOIIO3HAHMSI, K/IHOYCBbIX HABbIKOB (KJIKOUCBBIX
KOMMETEHUHUN ), UMEIOIINUX YHUBEPCANLHOE 3HAUEHUE A1 Pa3IMYHbIX BUAOB ACSATEILHOCTH;

(dbopmupoBanne o0l HyHKIHOHANLHON U €CTECTBEHHO-HAYIHONH PaMOTHOCTH, B TOM
YUCIIC YMCHUH OOBACHSTE M OLICHUBATh SBJICHUS OKPYXKAIOIIICIO MUPA, UCII0JIb3Ysl 3HAHUS U OI1bIT,
NOAYYCHHBIE MPH U3YYEHHM XWUMHH, NMPUMEHATh UX MPH pEIICHUH NpodieM B MOBCEAHEBHOI
JKWU3HU U TPYJIOBOM JICSTCIILHOCTH;

— (QOpMUPOBAHHC Y 00YHAOIIMXCS I'YMAHUCTHUCCKUX OTHOIIICHUH, TOHUMAaHHMS 1ICHHOCTH
XMMHMYECKHX 3HAHMHI A7 BBIPaOOTKH DKOJOTHYECKH LIEIeCO00pa3sHoro moBeacHus B ObITY U
TPYAOBON AEATENBHOCTH B LIEISAX COXPAHEHMs] CBOETO 3J0POBbSA M OKPYIKAIOLIEH MPUPOIHOM
cpelibl;

pPasBUTHE MOTHUBALUHU K OOYUEHHUIO, CIOCOOHOCTEN K CAaMOKOHTPOIIO U CAMOBOCTIMTAHUIO
Ha OCHOBC YCBOCHMSI OOIIICUC/IOBCUCCKUX [ICHHOCTCH, I'OTOBHOCTH K OCO3HAaHHOMY BbIOOpY
npoduiIst M HANPABJICHHOCTH JIAJILHCHIIICTO 00YyUCHMS.



OO0mee 4MCIo0 4acoB, OTBEACHHBIX 11 M3Y4YEHHUS XHMHWH HA YPOBHE OCHOBHOTO 00LIETO
obpazoBanusi, cocTapisicT 136 yacon: B 8 kiacce — 68 yacos (2 yaca B He/C!0), B 9 Kilacce — 68
4acoB (2 yaca B HEHEJIO).



COIAEPKAHUE OBYYEHUA

8 KJIACC

IleproHAYAABHBIC XUMHYCCKHC TIOHATHS

[Tpeamer xumuu. Ponbk XMMUM B KM3HM uelloBeKa. Xumusi B cucteme Hayk. Tena u
BeliecTBa. GU3NIECKUE CBONCTBA BellecTB. Arperatioe coctosiiue Beiects. [lonsarie o Meronax
[103HAHUS B XMMUK. HucThIC BelecTBa M cMmeck. CriocoObl pasjIc/ICHUSI CMCCCH.

ATOMBI M MOICKY/Ibl. XHMHWYCCKMC 3JACMCHThl. CHUMBOJIBI XMMHUUYCCKMX 3JICMCHTOR.
IIpocTbie ¥ cnoxKHbIe BemecTBa. ATOMHO-MOJNIEKYJIAPHOE yUeHHE.

Xumuucckast popmysia. BaliCHTHOCTh aTOMOB X UMHYCCKUX DJICMCHTOB. 3aKOH [1OCTOSIHCTRA
coctaBa BemiecTB. OrHocuTenbHas aroMuHas macca. OTHOCHTENbHAs MOJIEKYJIspHas Macca.
MaccoBas 10151 XMMHYECKOTO YIEMEHTA B COCIUHEHHH.

Kosmmuectso seniecrra. MoJib. MoJisipnasi macca. B3auMocBsizb KoJIMuecTsa, Macchl M ynciia
CTPYKTYPHBIX €JUHHUL] BemecTBa. Pacuérsl mo popMynaM XUMHUYECKUX COCTUHECHUIA.

MU3UYCCKME M XUMHUYCCKHUC SIBJICHMS. XMMHUCCKasi peakimsi u ¢ [pU3HAKKU. 3aKOH
COXpaHCHHUsI MAacChl BCIICCTR. XUMHUUCCKUC ypaBHeHus. Kiiaccudukaimsi XMuMUUECKUX peakiinii
(coenunenus, pa3ioKeHus, 3aMeleHus, oomena).

Xumuueckuit IKcnepumennt.

3HaKOMCTBO € XUMHYECKOH MOCYIOH, mpaBwiaMu padoTol B 1aboparopuu U npuéMaMu
obpamienus ¢ gadopaTopHbIM O0OpPYIOBAHUEM, M3ydeHHE M OnHcaHue (U3MUECKUX CBOHCTB
00pa3IoB HCOPIAHMYCCKUX BEIIICCTB, HabJIr0/IcHUE QHU3MYCCKUX (TIABJICHUE BOCKA, TasHUC JIb/1a,
pacTHpalue caxapa B CTYIKE, KUIIEHHE U KOHACHCALUA BOABI) U XUMHUYECKUX (TOpEHHUE CBEYH,
IPOKAJIMBAHUC MC/IHOM [IPOBOJIOKH, B3aMMO/ICHCTBUC MCJ1A C KMCJIOTOM) SIBJIICHUI, HADJIFO/ICHKC U
OIMCAHUC 1IPU3HAKOB POTCKAHMUS XMMHUYCCKUX pPeaKiiMii (pasiioKeHUE caxapa, B3auMO,ICHCTBHE
CEpHOM KUCTOTHI C XJopuaoMm Oapus, paznoxenue ruapokcuaa menu (1I) mpu narpesamnum,
B3aMMO/ICHCTBHC Keiie3a ¢ pacTeopom cosiv mein (I1), u3yucHue criocodoB pasjiCiicHUs CMECCI:
C TOMOWIbIO Maruuta, (UILTpOBaHMe, BbIMApUBAaHUE, AUCTHUIALMA, Xpomarorpadus,
NPOBEACHAE OUUCTKH MOBAPEHHOH COMM, HAOMOACHHE M ONMUCAHME PE3yNbTaTOB MPOBEICHUA
OlbITa, WIUTIOCTPUPYIOIICIO 3aKOH COXPAHCHUS MacChl, CO3/lAHUC MOJICICH  MOJICKYII
(IrapocTepKHEBLIX ).

Bakueiflume npejcraBuTe/ 1 HeOPraHHYeCKUX BelecTB

Bozjiyx — cmeceb razos. Cocrtar Bozjyxa. Kuciopoj — 321CMCHT M 1IPOCTOC BCIICCTRBO.
Haxoxaenue kuciopoaa B npupoje, pusnieckue U XHMUYECKUE CBOHCTBA (PEakLHU TOPEHHNs ).
Oxcuyibl.  TlpumcHenue kuciopoja. CriocoObl  10JIYUCHUSI KUCIOPOJA B J1adOpaTopud U
npombiuuiennocTi. Kpyrosopor kucinopoga B npupoge. Ozon — amnorponHas mMoaudukanus
KHCIOpPOAd.

Teroroit  3D(PEKT XUMUYCCKOH peakiiMu, TCPMOXMUMHUCCKMC YPaBHCHHUs, 3K30- M
HHAOTEPMUYECKUE peakiuu. TOomIMBO: yroib M Meran. 3arpAsHeHHe BO3yXa, YCUIICHHE
NapHUKOBOIO 3(ecKTa, paspylICHUE 030HOBOIO CJIOSI.

Bo,10poj1 — as1eMEHT M 11pocToe BeniecTro. Haxoxk/1IcHHE BO/10po/1a B IIPUPO/IC, (PU3nUCCKHe
M XMMHUYECKHE CBOHCTBA, TPUMEHEHHUE, CIOCOOb! nonydeHnusa. KucaoTe! U cou.

Monspubiit 00BEM ra3oB. Pacuérsl Mo XMMUYECKUM YPABHEHUSM.

duzuuecckue cBolcTBa BOjbl. Boja kak pactBoputens. Pactsopel. HackiieHusie u
HEHACBILEHHBIE pacTBOpbl. PacrBopuMoOCTh BewecTB B BoAe. MaccoBas 107s BELIlECTBA B
pacTBope. XUMHUUYCCKMEC CBOMCTBA BOjibl. OcHOBaHus. POk pacTBOPOB B IPUPOJIC U B HKU3HU



gyenoBeka. Kpyropopor Boabl B mpupome. 3arpssHenue MpupoaHbix Boa. Oxpana um o4MCTKa
IIpHpO,-'I,HhIX BO/1.

Knaccudumkauua wneopranmueckux coeaunenuil. Oxcuapl. Knaccudukanums OKCHIOB:
coneoOpasyloume (OCHOBHBIC, KUCIOTHRIE, ampoTepHbIe) U HeconeoOpasyomue. Homenknarypa
OKCH/10B. PUBHYCCKUC U XMMUUYCCKUC CBOMCTBA OKCHJIOB. TToiyucHHUE OKCHIIOB.

OcnoBanua. Kraccudukauns ocnoBanuii: mENOYM M HEPACTBOPUMBIE OCHOBAHUA.
HomcHkiatypa ocHoBaHuii. (DU3MYCCKMC M XMMMUYCCKUC CBOMCTBA OCHOBaHuM. [losyucHue
OCHOBaHMH.

Kucnorer. Knacendukauus kucaor. Homenknarypa kucnor. @u3ndeckue M1 XUMMUYECKUE
cBoicTBA KUCJOT. Psijt aktusHocTr metasior H. H. bekerora. TTosryueHue kuciioT.

Comn. Homenknarypa coneid. @usznueckue M XUMHYECKUE cBoicTBa coneil. llomydenune
CONEN.

['cHeTHuUCCKas CBsI3b MCKJLY KJlaCCaMM HCOPIaHUUCCKUX COC/IMHCHUH.

Xumuueckuir skcnepumenm:

KauCCTBCHHOC OIIPC/IC/ICHUC CO/ICP/KAHUSI KUCI0PO/1a B BO3JLYXC, 110JIYYCHUC, cOOMpaHue,
pacrio3HaBaHUC M H3YHCHMUC CBOMCTB KMCIIOPO/ld, HAOJIIOJICHUC B3aMMOJICHCTBMS BCIICCTB C
KUCIOPOAOM M YCIOBHS BOZHUKHOBEHHS M TPEKpAIlenus ropenus (rnoxkapa), 03HAKOMICHHE C
o0pas3lamMm OKCHJIOB M OIMCAHUC WX CBOMCTB, I110JIYy4YCHMC, COOMpaHue, paciio3HaBaHUC M
M3y4eHHE CBOWCTB BOAOPOAA (ropeHwe), B3auMojaeHcTBHE Boaopoaa ¢ okcuaom wmeau (1)
(BO3MOKHO MCTIONIB30BAHNUE BUICOMATEPHAIOB), HAOMIOAeHHE 00PA3LOB BE1IECTB KOJTUYECTBOM |
MOJIb, HCCJIC/IOBAHUC OCOOCHHOCTCH PAcTBOPCHMS BCIHICCTB C PAa3/IMYHONI PaCTBOPUMOCTHIO,
NPUTOTOBIEHUE PACTBOPOB € OMNpeAenéHHoOd MacCOBOM O0JIeH PpacTBOPEHHOTO BEILECTBA,
B3aMMO/ICHCTBMC BO/IbI C MCTa/siaMu (HATPUEM M KaJblMEeM) (BO3MOJKHO MCIIOJIB30BAHHE
BM/ICOMATCPUAJIOB), MCC/C/A0BAHUC 00Pa3IloB HCOPIraHMYCCKHUX BCHICCTB PA3JIMUHbIX KIACCOB,
Habmonenue W3MeHeHus OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT U IIENOYEl, U3ydeHue
B3auMo,jlciicTBus oKeuj1a meji (IT) ¢ pacTBOpOM CEpHOI KMCIOThI, KUCIIOT C METAIIIIaMU, PCaKIUii
HEUTPaIN3alH, TTOIYYeHHEe HEPACTBOPUMBIX OCHOBAHUM, BLITECHEHUE OHOTO METANIA JPYTHUM
M3 pacTBOpa COJIM, PELICHUE HKCTIEPUMEHTANILHBIX 33adad 1o Teme «Baknelnme Kiaccel
HCOPIaHUUYCCKUX COC/MHCHMI.

IMepuonnueckuii 3akoH u Ilepuoanyeckan cucrema XxuMH4YecKux iemeHToB . W.
Menjeseesa. Crpoenue aromoB. XumMuyeckas cBsizb. OKHCINTENbHO-BOCCTAHOBHTE/IbHbBIE
peakuuu

llepBble mONBITKY KIacCH(DUKALUU XUMHUYECKUX dIeMeHTOB. [lonarue o rpynmax cxoanbsix
3JICMCHTOB (IIIC/IOUYHBIC U LICIIOYHO3CMC/IbHBIC METAJLIBI, I'AJI0ICHBI, HHCPTHBIC 1'a3bl ). DICMCHTHI,
KOTOpBIE 00pa3yloT aM(oTepHbIE OKCUABI U TUIAPOKCHUIBI.

lleppoanyaeckun 3akon. llepnoanydeckas cucrema xumudecknx oaemenros [l .
Meniciicesa.  KopoTkorieprojHass v JuiMHHONCpHOHas Gopmbl  [IepHoMueckod  CUCTEMBI
xumudeckux osnemenroB J. M. Mengeneesa. llepuonsl n rpynnel. @U3HYECKHH CMBICH
NOPSI/IKOBOI'O HOMCPa, HOMCPOB TICPHOjIa U IPYIIIIBI 3JICMCHTA.

Crpoenue aromos. CocTtas aToMHbIX siJiep. M30T011b1. DIEKTPOHBL. CTPOCHHUE JICKTPOHHbIX
obonouek aroMoB mnepBbiXx 20 xumudeckux onementoB llepuoamueckoit cucremsr . W
Menneneesa. XapakTepucTHKa XUMHUECKOTO MIEMEHTA MO €ro nojaoxenuio B llepuonuveckoi
cucteme JI. M. Menjiciicena.

3aKOHOMEPHOCTH U3MEHEHUS Paanuyca aTOMOB XUMHUYECKUX HJIEMEHTOB, METAITMIECKUX U
HCMCTAJLITMYCCKHX CHOF]CTH 1o |‘py||||am H IICpI’]OJlaM.



3nauenue llepuonnueckoro 3akona v lleppogudeckol CUCTEMBI XMMHUYECKHX DIEMEHTOB
JUIst pa3BUTHsI HayKW U tipakTuku, JI. M. Mchciiees — yuCHblil 1 Ipask/laHuH.

Xumuueckas CBA3b. KoBanenrnas (monsapnas U HEMOoApHas) CBA3b.
DIEKTPOOTPULATENBHOCTE XUMUYECKUX dieMenToB. Monnas ceass.

Crenenn okuciicHus. OKMCIMTEILHO-BOCCTAHOBUTE/ILHBIC peakiinu. [Tpoiiecchl okucicHus
1 BoccTanosaeHuA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumennt.

u3ydcHHe 0OpasiloB BEIICCTB MCTA/LIOB M HCMCTAJIIIOB, B3aUMO/ICHCTBHC I'MJIPOKCH/IA
LUMHKA ¢ PACTBOPAMM KUCIOT U LIENOYEH, NPOBEACHUE OMNBITOB, WIIIOCTPUPYIOLIHUX MPUMEPDI
OKHMCJIMTC/IbHO-BOCCTAHOBHUTC/ILHBIX PCAKIIMK (I'OPCHHUC, PCAKIIMK PA3JI0AKCHHS, COC/IMHCHUSI ).

Mescnpeomemnuvie censu

Peamuzauus MeXNpeIMeTHbIX CBSI3eH MPU H3Y4YEHMH XUMHH B § KJacce OCYLIECTBIACTCS
4cpe3 UCI0JIb30BAHHUC KAK ODIIMX CCTCCTRBCHHO-HAYUHbBIX [MOHITHI, TAK U TIOHSITUH, SIBJISIOIIMX CSI
CUCTEMHBIMM 7151 OTAENBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1111e CCTCCTBCHHO-HAY YHbIC IOHSITHSI: HAYYHbIH (PaKT, I'MIIOTE3a, TCOPHSl, 3aKOH, aHAJIN3,
CHHTE3, KiaccuduKaims, I1CPUOJMYHOCTh, HAOIIOJCHUE, HSKCICPUMCHT, MO/IC/IIMPOBAHUE,
MU3MEpEHNE, MOEb, ABICHUE.

®duzuka: marcpusi, aToMm, 3JICKTPOH, [IPOTOH, HCHUTPOH, WOH, HYKJMWJI, HW30TOIlbI,
pPaguOaKTHUBHOCTL, MOJEKYJd, JJEKTPUUECKUH 3apsi, BEMIECTBO, Teno, 00bEM, arperarHoe
COCTOAHME BEUIECTBA, a3, (PU3NIECKHE BEIMHUHHBI, CAMHMLBI MU3MEPEHHs, KOCMOC, TIAHETDI,
3863161, COJTHILE.

buonorus: dorocunres, apixamnue, dbuocdepa.

['corpadus: armocdepa, ruapocdepa, MUHCPaAJbI, TOPHBIC 1OPO/Ibl,  [1OJIC3HBIC
MCKOI1ACMbIC, TOI/IMBO, BOJIHBIC PCCYPChI.

9 KJIACC

Bewecrso u Xumu4eckas peakums

lleppoanueckuit 3akon. llepnoanmueckas cucrema XuMuueckux ounemenrtos . H.
Mengneneesa. Crpoenne aToMoOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHHECKHX
3JICMCHTOB 1ICPBbIX TPEX IICPHUOJIOB, Kaslusl, KaJlblMsi M MX COC/IMHCHWI B COOTBCTCTBUM C
NOJIOKEHHEM DIeMeHTOB B llepuoanieckoit cucTeMe U CTPOECHHEM UX aTOMOB.

CtpocHue BemiecTsa: BHJbI XMMUYCCKOW CBsA3M. TuIlbl KPUCTANIMYCCKUX PCHIETOK,
3aBMCUMOCTh CBOMCTR BCILICCTBA OT THIIA KPUCTALIMUCCKON PCHIETKU M BU/1a XUMHYCCKOM CBSI3H.

Knaccudukauus v HOMEHKIaTypa HEOPraHM4ecKHX BellecTB. XUMHYECKHE CBOHCTBA
BCIIICCTB, OTHOCSIIMXCH K Pas/MYHbIM KJIaCCaM HCOPIAHWYCCKUX COC/IMHCHMWH, I'CHCTHYCCKas
CBA3b HEOPTAaHNYECKUX BELLIECTB.

Knaccudukauus XMMHYECKHX PeakLUH MO pa3IudHbIM MpU3HAKaM (M0 YMCIy M COCTaBy
Y4YacCTBYHOIIMX B PCAKIIMH BCIICCTB, 110 TCIUIOBOMY 3D (CKTY, 110 K3MCHCHHUIO CTCIICHCH OKMCIICH U
XMMHHYECKHX  OJIEMEHTOB, IO OOparHMOCTH, TI0 Y4YacTHIO KaTanusaropa). OJK30- H
3H/IOTCPMHUUCCKUC PCAKIIMHK, TCPMOXMMUUYCCKUC YPABHCHHMSI.

[TonsiTue 0 ckopocTH xumuucckoi peakiuu. TlonsTue 00 oOpaTUMbBIX M HCOOpPATHMBIX
XUMHUYECKHUX peakuusax. llonarue o roMorennslx M rereporeHnblx peakuusax. llomsarue o
katanuse. Ilonsarue o xumuieckoM paBHoBecHH. DaKTOPBI, BAMAIOIIME HA CKOPOCTh XMMHHUECKOH
PCaKIMU U 11OJIOKCHAC XMMUYCCKOI'O PABHOBCCHS.

OKHCAMTENBHO-BOCCTAHOBUTEIBHBIE PEAKLMU, DICKTPOHHBIA Oanalnc OKHCIWUTENIbHO-
BOCCTAHOBUTE/ILHOM peakiinu. CoCTaB/ICHUC YPABHCHUH OKMCIIMTC/IbHO-BOCCTAHOBUTCIIBHBIX
pcakimii ¢ UCI0JIL30BAHUCM MCTO/1a ICKTPOHHOIO OallaHca.



Teopust DAEKTPOAUTHUECKON AHCCOLUMALMU. DIEKTPONUTBI U HEMIEKTPOIUTBL. KaTHoHbI,
AHUOHbI. MeXaHU3M JIMCCOIMallMK BCIICCTR C Pa3/IMYHBIMU BUJIAMU XMMHUUYCCKOM CBs3u. CTeneHb
auccouuauyu. CUIbHbBIE U ¢1a0bIe DIEKTPOIHTEI.

Peakunu nonnoro odmena. YcnoBus nporekanus peakuui MOHHOTO OOMEHd, MOIHBIE U
COKPAIIIEHHBIC MOHHBIC YpaBHCHUs peakimid. CBONCTBA KWCIOT, OCHOBAaHMW M COJICH B CBCTC
npeacraBienuii 00 WIEKTpONUTHYEeCKOW auccouumanuu. KauecTBeHHbIE peakUUM Ha HOHLL
[ToHsiTHe O rujPoIIU3E COICH.

Xumuueckuit IKcnepumennt.

03HAKOMJICHHE ¢ MOJEIAMM KPUCTAIMYECKHX PEIIETOK HEOPraHMYECKUX BELLECTB
MCTAIOB W HemeTaioB (rpadura u  aimasa), CJIOXKHBIX BCIICCTB (XJIOpW/a HATpwsi),
MCCAEA0BANNE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakUuu OT BO3AEHCTBUS Pa3IUYHBIX
(hakTOpOB, MCCIEIOBAHUE HIEKTPONPOBOIAHOCTH PACTBOPOB BEILIECTB, MPOLECCA AUCCOLMALUN
KHMCJIOT, HICI0UCH U COJICH (BO3MOKHO UCII0JIb30BAHUC BU/ICO MATCPHAJIOR ), IIPOBC/ICHUC OIIbITOR,
WITIOCTPUPYIOLINX MPHU3HAKH TMPOTEKaHMsl peakuuid uMoHHoro odmena (odpaszoBanue ocaika,
BbIJICJICHUC ra3a, 00pa30BaHUC BOjlbl), OIBLITOR, WUIOCTPUPYIOIIMX HPUMCPbl OKMCIHMTCIIbHO-
BOCCTAHOBUTCIIbHBIX PCAKIMI (IOPCHUC, PCAKIIMK PA3JIOKCHUS, COC/IMHCHMS), PACIlO3HABaAHUC
HEOPraHMYECKUX BELIECTB € MOMOLIBIO KAYECTBEHHBIX PEAKUMA HA MOHBI, pELICHUE
3KCIICPUMCHTAILHBIX 3a/1a4.

HemeTaunbl u HX COCTMHCHHA

Obmas xapakrepuctuka rajgoreHoB. OcoOEHHOCTH CTPOEHHA AaTOMOB, XapaKTepHbIe
ctericHn okucicHusi. CTpoeHUEe M (U3MYCCKUE CBOWCTBA I[IPOCThIX BCHICCTB — I'AJIOICHOB.
XUMHYECKHE CBONCTBA Ha MpUMEpe XJopa (B3auUMOAECHCTBHE € METANIaMM, HEMETAITaMH,
mesiouamu).  Xyiopogojiopoj.  CouisiHasi  KMCJIOTa,  XWMHMYCCKME — CBOMCTBA,  110JIYYCHMC,
pUMEHEHHME, JICHCTBME XJ10pa M XJI0POBO/I0PO/1a HA OPraHu3M YcJIoBeKa. BasxkHeHime xjio0pujibl
M X HAaXO0XKJIEHHE B IPUPOJIE.

Oobmast xapaktepuctuka 34eMeHTOB VIA-rpynibl. OCOOCHHOCTM CTPOCHUsI aTOMOR,
Xapakrepuble crenenu okucnenus. Crpoenue M (pUsMiecKHe CBONCTBA MPOCTBLIX BELIECTB
KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOAU(DHUKALMN KUCIOPOJa U cepbl. XUMHYECKHE CBONCTBA
cepol. CepoBojiIopoji, CTpOCHHME, (PU3MUYCCKUC M XMMHYCCKMC cBOMCTBA. OKCHbI cepbl Kak
NPEACTaBUTENN KHUCIOTHBIX OKcHaoB. Cepnas kuciora, (U3NIECKHE U XUMHYECKHE CBOHCTBA
(0O1Me KaK 1pe/ICTaBUTEIs KJIacca KUCIIOT U cricimuiaecKkuc). XMMHUYCCKUC PCaKIIMH, JICKAIIINC
B OCHOBC IIPOMbIIIJICHHOIO CI10C00a 110J1y4CHUS CCPHOK KUCI0ThL. [TpuMeHCHUE CCPHOM KUC/I0THI.
Conu cepHOH KHCIOTBI, KauecTBeHHas peakuus Ha cynbdar-uon. Haxoxknenue cepsl u eé
COC/IMHCHUM B 1pupojie. XMMHUUYCCKOC 3aIPA3ZHCHUC OKPYIKAKOIICH CPCjlbl COC/IMHCHUSMU CCPbl
(KMCNOTHBIE JOKIH, 3arpsA3HEHNe BO3AyXa U BOJOEMOB), CIOCOOLI €T0 MpeaoTBpalleHusl.

Obwas xapakrepucruka »iaeMenToB VA-rpynnsl. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapaKTCPHbIC CTCIICHW OKHCICHUsl. A30T, paclpoCTpaHCHUC B 1pupoje, (u3Myeckue u
XMMHHECKHE ¢BOHcTBa. KpyroBopoT aszora B mpupoae. AMMHAK, €r0 (PM3HIECKHE U XUMHUECKHE
CBOMCTBA, 110J1y4cHUE U rpumeHeHHne, Cojim aMMOHMSI, HX (PU3MUYCCKHC U XMMHUUYCCKHC CBOMCTRA,
nnpuMcHeHnue. KauecTBeHHAst peakiiusi Ha MOHbI aMMOHMsl. A30THasi KuciioTa, €€ 110J1y4CHHUE,
Gusznueckue M XUMHYECKHE CBoHcTBa (00mMe Kak TPEACTaBUTENs Kjiacca KHCIOT U
cneunduueckue). McnonbzoBanve HUTPATOB W COJEH aMMOHHs B KAauecTBE MHUHEPAIbHBIX
yi100peHni. XMMHUUYCCKOC 3arpsA3HCHUC OKPYXKAIOIICH CPC/lbl COC/AMHCHUSAMU a30Ta (KMCJIOTHBIC
JOXKAM, 3arpsi3HEeHHe BO31yXa, NMouBbl M BoA0EMOB). Docdop, amnorponusie MOIH(UKALNH
dochopa, Pusnucckue u xumuaeckue croiictra. Okeuny Gocdopa (V) u dochopHas kuciiora,



Gusznyeckue M XMMHUYECKHE CBOMHCTBaA, noiydenue. McnombszoBanue ¢ocdaTtoB B KadecTse
MHHCpaJIbHbIX Y/100pCHUI.

Obwas xapakrepuctuka »1eMentoB IVA-rpynmbl. OcoOeHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHble CTEeNeHn OKUCAeHUs. YTIepoa, alioTponubie MOAU(UKALUH, PacpOCTpaleHue B
HpUpoJIe, PU3MICCKUC U XUMHUUCCKHUE CBOHCTBA. AJicopOimsi. KpyrosopoT yriicpojia B pupojic.
Oxcuapl yrnepoaa, ux (pU3HUeCKHe U XMMHYECKHE CBONCTBA, AEHCTBHE Ha JKUBBIE OPraHU3MBL,
[1OJIYYCHUEC W IIPUMCHCHHE. JKOJIOIMUYCCKUE 11POOIICMbI, CBA3AHHBLIC ¢ OKCHJIOM yruepoja (IV),
FMIOTE3a 1J100aJIbHOIO 1IOTCIVICHUS KJIMMATa, NMapHUKOBBIA 3QQCKT. YrosbHas KucioTa u ¢
comM, uX (U3MUECKHE U XUMHYECKHME CBOHCTBaA, Mojyuenue u npumenenue. KauecrBenmas
pcakims Ha KapOoHaT-uoHkl. Mcronbs3oBanne kapOoHaTORB B ObITY, MC/IMILMHE, IPOMBIIILICHHOCTH
M CETbCKOM XO3AHCTBE.

Ileponauanbuble NOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHHAX YTIIEpoia
(MeTaH, 3TaH, 3TUJICH, allCTUIICH, 3TaHOJI, IVTMIICPHUH, YKCYCHAas KucoTa). [Tpupo/iHbic MCTOUHUKH
YIIA€BOIOPOAOB (YToJb, IPUPOIHBIN Ta3, HedTh), MTPOAYKTHI X nepepadoTku (Oen3uil), uX posb
B ObITY WU IIPOMBIILICHHOCTH. [ToHsITHE O OMOJIOIMYCCKHA BaKHBIX BCIIICCTBAX: )KUpax, OClKax,
YIZICBOJIAX — M MX POJM B KM3HM 4ciIOBCKa. MaTepuaibHOE C/IMHCTBO OpPraHUYeCKMX W
HEOPraHuiecKuX COeIUHEHUH.

KpemHuii, ¢ro ¢Qu3uuccKMe M XMMHYCCKMC CBOMCTBA, I[I0JYYCHMC M IIPUMCHCHHC.
Coenunenus kpemuuss B npupoge. Obmme mnpeacrasiaenus o0 oxcuae kpemuusa (IV) wu
KpeMHHUEBOH KucmoTe. CUIMKATBL, UX UCMOIb30BaHue B OBITY, B TPOMBIIIIEHHOCTH. Baxknenmme
CTPOUTC!ILHBIC MaTCpUalibl: KCpamuKa, CTCKJIO, IICMCHT, OCTOH, jKcic300cToH. [Ipodsicmbl
0e30MmacHoOro UCMONBL30BAHN CTPOUTENBHBIX MATEPUATIOB B TIOBCEAHEBHOM KU3HH.

Xumuueckuit ykcnepumenm:

M3yUYCHHC O0pa3IlOB HCOPIaHMUYCCKUX BCIICCTB, CBOWCTB COJISSHOH KMCIIOThI, IIPOBC/ICHHUC
KaueCTBEHHLIX PeakUuil Ha XJIOPUI-HOHBI U HAOMIOAEHHE MPU3HAKOB MX NMPOTEKaHMsl, ONbITHL,
OoTpakaruMe (QU3MUCCKUC U XUMHYCCKUC CBOMCTBA I'a/IOICHOB M WX COC/IAMHCHHH (BO3MOMKHO
MCMOb30BAHUE BHAECOMATEPUATOB), O3HAKOMIEHHE ¢ 00paszlaMH XJOPUAOB (TaJoreHua0B),
Oo3HaKOMJIEHHE ¢ o0pasuaMu cepsl M €€ COeAMHEHMSAMH  (BO3MOKHO  MCTOJNb30BAHHE
BU/ICOMATCPHUAJIOB),  HAOIIIOJICHUE  ripollecca  OOyruiMBaHus  caxapa  [10j1  JICHCTBMCM
KOHLIEHTPUPOBAHHON CEPHON KUCIOTBI, U3yUYeHHEe XUMUYECKHUX CBOHCTB pa3daBieHnoil ceptoi
KHUCJIOThI, 1IPOBC/ICHUC KAUCCTBCHHOM pcakiiMu Ha CylibaT-MoH M HaOMO/ICHUE pu3HaKa et
[IPOTCKaHMsl, O3HAKOMIICHUE € (PM3MYCCKMMHK CBOMCTBaMM a3oTa, Gochopa M MX COCIAMHCHMI
(BO3MOZKHO HCMONB30BAHUE BUACOMATEPHANIOB), 00pa3uamMu azoTHbIX U GochOopHbIX yrodpenui,
IIOJI}“—ICHHC, COﬁHpaHI’]C. paCIIOSHaHaHI/]C 14} PI3}/LICHHC CHOF]CTH dMMHaKa, IIPOHC,-'I,CHHC
KauyeCTBEHHLIX peakUuil Ha HOH aMMOHUs U GocdaT-non U u3yuenne Npu3HakoB UX MPOTEKaHus,
B3aUMOJEHCTBUE KOHLIEHTPHUPOBAHHONW a30THOHM KHCIOTBI ¢ MEABIO (BO3MOMKHO HCHOIL30BAHHE
BHU/ICOMATCPHAJIOB), M3YUYCHUC MOJICJICH KPUCTA/IMYCCKUX  peiméTOK  ajmasa, rpaduTa,
yanepena, 03HAKOMJIECHHE € TIPOLIECCOM aACOPOLIMH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM
yriaéM v yCTPOHCTBOM IIPOTHBOIA34, 110J1yYCHHE, COOMPAHUE, PACIIO3HABAHUE U U3YUCHHUC CBOHCTR
’VI'.‘ICKHC.‘IOI'O rasa, IIPOHC,-'lCHHC Ka4CCTBCHHLIX pcaKllHi/‘] Ha KapﬁOHaT U CHJIMKAT-HOHbLI H
M3yUEHHE TIPU3HAKOB MX TPOTEKaHWsA, O3HAKOMICHHE ¢ TPOAYKLMEH CHIHMKATHOM
NPOMBIIICHHOCTH, PELICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Bakieline HeMeTaIbl U UX
COCJ/IHHCHHUSI»,

MeTannasl U HX COCTMHCHHA

OO01mast xapakTepPHUCTUKA XHMHUYCCKMX 3JICMCHTOB — MCTAJIJIOB HA OCHOBAHUH UX T10JI0KCHUSI
B Ilcpuojmucckoi cucrteme xumuucckux 3yieMcHToB JI. M. Menjiciicesa M cTpocHMsI aTOMOB.



Crpoenue MeTa/1oB. MeTananyeckas CBs3b M METAIMYECKAs KPUCTAUTMYECKAsd pPEméTKa.
DICKTPOXUMHMUCCKUI  Psijl HANPSOKCHUHM  MCTa/uioB. (PU3MYCCKME M XMMMYCCKMC CBOWCTBA
meTanoB. Odmme cnocoObl nonyydenus: MeTanaos. [lonsTue 0 KOppo3un METANIOB, OCHOBHbBIE
cnocoObl 3amuThl UX OT Kopposzuu. Crnasel (CTanb, 49yryH, AIOPATIOMHUHUH, OpoH3da) U MX
IPUMCHCHHC B OBITY U IIPOMbBIIILICHHOCTH.

[llenounsie meTannsl: nomaoxkenue B |lepuoguueckoit cucreMe XMMUUECKHX IEMEHTOB J.
M. Mehjiciieesa, CTPOCHUE MX aTOMOB, HAXOX/ICHUE B 1IPUPOjIC. PUBUUCCKHC MU XUMUUYCCKHC
CBOMCTBA (Ha rpumepe HaTpust W Kajimst). OKCHJIbI U THJPOKCHJIBI HATPHS U Kauimst. TIpuMceHEHME
IISTOYHBIX METAIIOB U HX COCTUHECHUH.

[Tlcr10uHO3CeMEIbHBIC MCTAIIIBI MATHUIA W KaJIbIIWIA: 110J105)KCHUC B [Tepuojinucckoid cucteme
xumudeckux anementor J|. M. Menpeneera, crpoenye UX aroMOB, HAXOXKAEHUE B MPHUPOE.
duznHecKe U XMMHAYECCKHE CBOMCTBA MACHWA M KanbLHA. Baxkneliiue coeauHeNHs KaabLHs
(OKCHJL, T'HJIPOKCH]L, COJIM). ZKECTKOCTh BOjIbI U CIIOCOOBI ¢ YCTPAHCHHSL.

Amomunuii: nonokenue B llepuoauydeckon cucreme xummueckux snaemenros Jl. .
MeH;iciicera, CTpOCHUE aToMa, HaXOoXKJICHUC B pUpojic. PU3MUCCKUEC U XMMHUUYCCKUC CBOMCTRA
aroMuHKUs. AMQOTCPHBIC CBOHCTBA OKCHJIA U I'M/IPOKCH/1A AJIFOMUHMSI.

Kenezo: nonoxenue B llepmoamveckoi cucreme XumMuHueckux osnementoB Jl. .
MeHh; iciicera, CTpOCHUE aToMa, HaXOoXKJICHUE B pUpojic. PU3MUCCKUEC U XMMHUUYCCKUC CBOMCTRA
xkenesza. Okcuabl, ruapokcuasl U conu kenesa (1) w oxenesza (11I), mx cocras, cBolcTBa U
NoyueHue.

Xumuueckuit yKcnepumenm:

03HAKOMJIEHHE C 00pa3iiaMu METAJIIOB U CTIABOB, UX (DU3HYECKUMU CBOUCTBAMU, U3YyHECHNE
PC3Y/1bTAaTOR KOPPO3UK MCTAIIIIOB (BO3MOAKHO MCII0J1b30BAHUC BU/ICOMATCPHAIIOR), OCOOCHHOCTCI
B3aMMO/ICHCTBMS OKCHMjIa KalIbllisi W HATPusi C  BOJOH  (BO3MOMKHO  MCIIOJIB30BAHMC
BUICOMATEPUATIOB), MCCJICIOBAHUE CBOWUCTB SKECTKOM BOABI, TMpOLECCa TOPEHWs IKee3a B
KHCIOpOJIC  (BO3MOKHO — MCIIOJIb30BAHUC — BHJICOMATCPHUAJIOB),  [PU3HAKOB  IPOTCKAHMS
Ka4eCTBEHHBIX pEaKIWUi Ha MOHBI: MAarHus, KaJablMs, aJTIOMUHUS, 1TUHKa, xenesa (1) u xenesa
(I11), meau (II), nadmonenue U OMMCaHUE MPOLIECCOB OKPAIIMBAHUS TIAMEHH MOHAMHU HATPUS,
KaJiusl ¥ KaJiblMsl (BO3MOJKHO MCIIOJIB30BAHUC BHICOMATCPHUAJIOR), MCC/IC/I0BAHNUC aM(OTCPHBIX
CBOMCTB TUAPOKCHUIA ATIOMUHUS U THAPOKCUIA LIHHKA, PEIIEHHE YKCITEPUMEHTATLHBIX 3a/1a4 10
Teme «BakHeHIIMe MCTallllbl U UX COCJIMHCHUS.

XUMHUH U OKPYKAIOLIAS Cpeia

BemecTBa 1 Marepuansl B MOBCEAHEBHOW KU3HU HeNoBeKd. besonacnoe ucnonn3opanue
BCIIICCTB M XMMMYCCKMX peakimii B ObiTy. Ilepsasi 1omoiik 1pM XMMHYCCKHUX 0KOrax H
OTpaBICHUSIX.

XHUMHUHYECKOE 3arpa3HeHne OKPYKAIONEH cpeab! (mpeaeabuas q0mycTuMas KOHUEeHTpaius
BelLecTs, jance — [JIK). Poiib XumMuu B pericHuM 3K010rMUCCKUX 1TPOOJICM.

Xumuueckui skcnepumenm:

M3ydcHHEC 00pa3IoB MAaTCPHAIIOB (CTCK/IO, CIIJIABBI METAJLIOR, [TOJIMMEPHbBIC MATCPHAJIbI).

Mexcnpedmemuslie ceazu

Peanusanus MEXIpeIMETHBIX CBSI3€H MPH U3YHEHMH XUMUU B 9 KJlacce OCyIIECTBISIETCS
qepe3 UCTIONb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYMHBIX MOHATHN, TAK U TIOHATHH, ABISIONINX CS
CUCTCMHbBIMM J/Isl OT/IC/IbHbIX [IPC/MCTOB CCTCCTBCHHO-HAYYHOI'O 1IMKJIA.

O0uue ecrecTBEHHO-HAYHUHbBIE TTOHATHS: HAY4HbBIN (haKT, TUIOTE3d, 3aKOH, TEOPUS, AaHAJIH3,
CHHTC3, KJjiaccH(UKAIMs, I1ICPUOIMUHOCTh, HAOIIOJICHUE, SKCIICPUMCHT, MO/ICJIMPOBAHME,
M3MCPCHUC, MO/IC/Ib, SIBJICHUC, IADHUKOBbINH PPCKT, TEXHOIOIMS, MATCPHAIIbI.



®uzuka: Marepus, aroM, MIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIWIA, H30TOIDI,
pPaJIMOAKTUBHOCTh,  MOJICKY!IA, 2JICKTPUYCCKUM  3apsijl, IIPOBOJHUKM,  [10JIYIIPOBOJHUKH,
AMDIEKTPUKH, (DOTODIEMEHT, BEILECTBO, TENO, 00BEM, arperarHoe COCTOSHHME BELIECTBA, ras,
pacTBOP, paCTBOPUMOCTD, KPUCTAITUYECKAs! PEETKA, CIUTABHI, (PU3NYECKHUE BETMYHHBI, €AMHHLIb]
M3MCPCHMS, KOCMUYCCKOC 11POCTPAHCTRO, INIAHCTHI, 38E3/1b1, CouHILe.

buonorus: ¢orocunres, asixanue, Ouocdepa, IKOCUCTEMA, MHHEpaANbHBIE yroOpenus,
MUKPO3JICMCHThI, MaKPO3JICMCHTHI, [TUTATC/ILHBIC BCIILCCTRA.

['corpadus: armocdepa, ruapocdepa, MUHCPaAJbI, TOPHBIC 1OPO/Ibl,  [1OJIC3HBIC
MCKOTMAeMbIE, TOTIIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA TITPOI'PAMMBI 1O XUMHWHU HA
YPOBHE OCHOBHOI'O OBLHEI'O OBPA3OBAHMUS

JUYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIC peE3yJibTaThl OCBOCHMS 1IPOIPaMMbl  OCHOBHOIO 00Icro oOpa3zoBaHus
AOCTUTAIOTCS B X04€ 00YUeHUs] XUMUH B €IMHCTBE yueOHON U BOCOUTATENbHON AEATENLHOCTH B
COOTBCTCTBMM €  TPQJMIIMOHHBIMA  POCCUHCKMMH  COIMOKYJIbTYPHBIMH M JIYXOBHO-
HPABCTBCHHBIMU [ICHHOCTAMM, IPUHSATHIMU B OOLICCTBC 1IPABUJIAMM U HOPMaMU [1OBC/ICHUS U
CIOCOOCTBYIOT IPOLECCAM CaMOMO3HAHUS, CAMOPa3BUTH M COLMANU3ALUN 00yIaoMXCo.

JInuHOCTHBIC pe3y/ibTaThl OTPAKAOT I'OTOBHOCTh OOYy4YarOIMXCsl PYKOBO/ICTBOBATHCS
CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALUH U pacIlIUpeHHe OMbITa ACATENbHOCTH Ha e
OCHOBE, B TOM HHCIIE B HACTH:

1) naTpuoTHYCCKOTO BOCTIMTAHUSA:

LEHHOCTHOTO OTHOMIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAyUHOMY
HAC/IC/MIO, IOHMMAaHMsI 3HAYCHUsI XMMMUCCKOW HAYKM B JKM3HH COBPEMCHHOI'O 0O0llleCTRa,
CIIOCOOHOCTH BIAJICTh JIOCTOBCPHOH MH(OPMAIMCH O IICPCJOBBIX JOCTHKCHUAX M OTKPbITHSIX
MHPOBOH M OTEUECTBEHHOM XWMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHCTBE
Mupa u o01ecTRa,;

2) rpa/1aHCKOT0 BOCTIHTAHHUS:

NPEICTABICHHS O COLMAILHLIX HOPMax M MPaBHIax MEKIMYHOCTHBIX OTHOIIEHMH B
KOJUICKTUBC, KOMMYHUKATUBHOM KOMIICTCHTHOCTH B  OOIIICCTBCHHO 110JIC3HOM, Y4COHO-
MCCIEA0BATENBCKOM, TBOPUECKOH U APYTUX BHAAX AEATEIbHOCTH, TOTOBHOCTH K PasHooOpasoi
COBMCCTHOM /ICSTCJIBHOCTH [IPH BbIINOJIHCHUM YUCOHbBIX, 1103HABATC/IbHbBIX 3a/1a4, BbIIOJHCHUH
XMUMHYCCKMX IKCIICPUMCHTOR, CO3/IaHUMK YUYCOHbBIX 1IPOCKTOB, CTPECMJICHUS K B3aMMOIIOHHUMAaHHIO
M B3aMMOIMOMOLIM B MpoLEecce JTOH yuedHOH AesTenbHOCTH, TOTOBHOCTH OLEHMBATL CBOE
[1OBC/ICHUC W 11OCTYIIKW CBOMX TOBAPUIIICH C [H03UIIMH HPABCTBCHHbBIX M [IPABOBbIX HOPM C YUETOM
OCO3HAHHA MOCACACTBUI MOCTYIKOB;

3) neHHoOCTH HAYYHOI'0 IIO3HAHMS:

MMPOBO33PCHUCCKUEC  IIPC/ICTABJICHUS O  BCHICCTBC M XMMWYCCKOW  pCakiliu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BMTHs HAyYKM W COCTaBIAIOIIME OCHOBY [Id
[IOHUMaHHsI CYIIIHOCTH HAy4YHOU KapTHHbI MUPA, PE/ICTaBJICHHSI 00 OCHOBHbIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPO/IbI, B3aUMOCBSI3SIX YC/IOBCKA C IIPUPOJIHOM CPC/I0M, O POJIM XMMHUU B 1103HAHUU
ITHX 3aKOHOMEPHOCTEH;

[103HABATC/ILHLIC MOTHBbBI, HAIIPABJICHHBIC HA I[10JYYCHUC HOBBIX 3HAHUM 110 XHUMUH,
HeoOXoauMble 1711 00BACHEHHS HAOMIONAEMBIX TPOLIECCOB W SBICHHH, MO3HABATENbLHOMH,
UHPOPMALMOHHON U YUTATENLCKOH KYJILTYPBI, B TOM HHCJIE HABBIKOB CaMOCTOSTENBLHON padoThI
C YYCOHBbIMM TCKCTaMHM, CIIPABOYHON JIMTCPATYpPOM, /IOCTYIIHBIMM TCXHMUYCCKUMM CpC/ICTBAMHU
MH(OPMALIMOHHLIX TEXHOIOTHH;

MHTEpEC K OOYYCHMIO M I103HAHHWIO, JIKDOO3HATCIIBHOCTb, I'OTOBHOCTh W CIIOCOOHOCTH K
camo00pa30BaHUIO, IPOCKTHON M MCCIIC/IOBATCIBCKOM JICSTCIBHOCTH, K OCO3HAHHOMY BbIOODY
HAMpaBiIeHHOCTH U YPOBHs 00ydeHHs B JalbHEHIIEM;

4) popMupoBanus Ky.1bTYPbI 310POBb:

OCO3HAHMC 1ICHHOCTH H3HH, OTBCTCTBCHHOI'O OTHOIIICHUSI K CBOCMY 3/I0POBbHO, YCTAHOBKH
Ha 3J0POBBIM 00pa3 IKU3HU, OCO3HAHME TOCIEACTBUM M HENPHUSTHE BPEAHBIX TPUBBLIYEK
(ynorpeOuicHust  ainKoroJisi, HapKOTMKOB, KYPCHHUS), HCOOXOJAMMOCTH COOIIO/ICHUS T1PABMII
0e3011aCHOCTH 11py 00paIIICHUU ¢ XMMUUYCCKMMU BEIICCTBAMM B ObITY M PCAJIbHON KH3HU;



5) TPYI0BOI0 BOCTIHTAHHA:

MHTCPEC K HPAKTUYCCKOMY M3YUCHUIO IIPOQCCCHii M TPy ia Pa3iiIMuHOro Pojia, YBAXKCHHUC K
TPYIy M pe3ylbTaTaM TPyA0BOH A€ATENbHOCTH, B TOM HUCIE Ha OCHOBE MPUMEHEHHS PEAMETHBIX
3HaHUH 1O XMMHH, OCO3HAHHBIH BbIOOP MHAMBHUAYATbHOH TPAEKTOPHH TPOAOIKEHHS
oOpa3zoBaHusi ¢ Y4€TOM JIMYHOCTHBIX MHTECPCCOB M CIIOCOOHOCTHM K XWUMHH, OOIICCTBCHHBIX
MHTEPECOB M MOTpedHOCTEH, yCnemHon Mnpo@ecCHOHANbHOW AEATENbHOCTH W Pa3BUTHA
HCOOXO0/IMMBIX YMEHHI, TOTOBHOCTh @JIalITUPOBATHLCS B IPOPECCHOHAIBHON CPEjIE;

6) KO0JIOIrHYeCKOI0 BOCHHTAHHA:

HKOJIOTMHMECKHU Lleaeco00pa3noe OTHOIIEHHE K NPUPOAE KAK UCTOYHMKY JKHU3HU Ha 3eMmIe,
OCHOBC €€ CYIIICCTBOBaHMS, INOHUMAHUC IICHHOCTH 3/I0pOBOI'0 M Oc301acHOro odpasa KU3HM,
OTBETCTBEHHOE OTHOLIEHME K COOCTBEHHOMY (PU3MHMECKOMY M MCHXWHYECKOMY 310POBBIO,
0CO3HAHHE LIEHHOCTH COOMIOAEHHUS MPaBua 0Ee30MacHOro noBeaeHHus NpH padoTe ¢ BELeCTBAMHU,
a TAKJKC B CUTYaIMSIX, YIPOXKAOIIMX 3/I0POBBIO U JKU3HU IHOJICH;

CMOCOOHOCTH MPUMEHSTh 3HAHHA, TOTy4aeMble IPH U3YUEHUN XMMHUH, [UIs PEIIeHus 3a1a4,
CBA3AHHBLIX C OKPYXKAKOIICH [PUPOJHON CPC/IOM, LISl TIOBBIIICHUS YPOBHS 3KO.IOI'MUYCCKOM
KYJIbTYPbl, OCO3HaHHUs 17100aJIbHOT0 XapakTepa 3KOJOIMUCCKUX NPOOJIEM M NIYTCH MUX pelICHMS
NOCPENCTBOM METOAOB XMMHUH, IKOJIOTMYECKOTO MBILIEHHs, YMEHHUS PyKOBOJACTBOBATLCSA UM B
1103HABATC/IbHONH, KOMMYHHUKATUBHON M COIMAILHOMN 11PAKTHKC.

METATNIPEJIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX Pe3ylbTATOB BBLAEAAIOT 3HA4YMMbIE AJs1 (OPMHPOBAHUS
MHUPOBO33pPCHMsI OOIIICHAYYHbBIC TOHATHS (3aKOH, TCOPHsi, NIPUHIMII, I'UII0TE3a, (DaKT, cucTema,
MPOLIECC, IKCIEPUMEHT M APYTOE.), KOTOPbIE UCTIONb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4eOHbIX
[IPC/IMCTAX M [103BOJISIFOT HA OCHOBC 3HAHUI M3 3TUX 1PE/IMCTOB (POPMHUPOBATH IPE/ICTABICHUC O
[ICJIOCTHOH HAYYHOM KapTHHE MMPA, U YHUBCPCAJIbHbIC Y4COHbIC JICHCTBHS (1103HABATCIILHBIC,
KOMMYHHKATHBHBIE, PETYISATHBHBIE), KOTOPLIE 00ecrneduBalor (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSTC/IbHOMY [IJIAHUPOBAHUIO M OCYIICCTBIICHUIO YHCOHOM J1CATCILHOCTH.

ITo3HaBaTe/IbHBIC YHHBEPCAJILHBIC YUCOHbIC ICHCTBUS

ba3oBbie JJOrHYECKHE ICHCTBHSI:

YMCHUSI  UCIIOJB30BATh 1PUEMBL  JIOPMYCCKOI'O  MBIILICHUS  [IPU  OCBOCHMM  3HAHMM:
PACKpPLIBATb CMBICII XUMUYECKUX MOHATHH (BBIACIATH UX XapaKTEPHbIE MPU3HAKH, yCTAaHABIMBATD
B3aUMOCBSA3b C JIDYIMMM TIOHSTUSIMU), WCIIOJIB30BATh [IOHATUS JUISl OOBICHCHUS OT/C/IBHbBIX
(GaKToB M siBJIICHUI, BRIOUPATh OCHOBAHMSI M KPUTCPHH JUIsl KJIaCCH(UKAIIMK XMMHUYCCKHUX BCIICCTR
M XUMHYECKHX PEAKUMHA, YCTaHABIMBATL NPUYMHHO-CIECACTBEHHBIE CBA3M MEKIY OOBEKTAMH
M3YUYCHUS, CTPOUTH JIOIMYCCKUC PACCYXJICHUS (MHYKTHUBHBIC, JICJYKTUBHBIC, 110 aHAIOI'MH),
AENaTh BbIBOIBI U 3AKIIIOUEHNA;

yMEHHE NPUMEHATL B MPOLIECCE MO3HAHMA MOHATHSA (MPEIMETHLIE U METAnpeaMeTHbIE),
CMMBO./IMYCCKMC (3HAKOBBIC) MOJIC/IM, MCIIOJIL3YCMbIC B XMMHM, IPCOOPa30BbIBATL HIMPOKO
NpUMEHAEMbIE B XMMHMU MOJAEIbHBIE MPEACTaBACHUA — XMMHYECKUH 3HAK (CMMBOI DIEMEHTA),
XUMHUUCCKas (OpMyJia M ypPaBHCHUC XMMHYCCKOHW peCakiMu — 1Py PElICHUW y4ycOHO-
[103HABATC/IbHBIX  33j1a4, C Y4YETOM ITUX MOJCIBHBIX  IIPC/IACTABICHUI  BbISIBISTH W
XapaKTepU30BaTh CYIIECTBEHHDbIE MPU3HAKK H3YHAEMBIX OOBEKTOB — XMMHHYECKHX BEILECTB H
XUMHYECKUX PEAKLUH, BLIABIATL OOLIME 3aKOHOMEPHOCTH, MPUUUHHO-CIECACTBEHHBIE CBS3H U
IIPOTHBOPCUMS B U3YUACMBIX 1IPOICCCAX U SIBICHUSIX.

basoBbie uccie0BaTe/1bCKHe 1eHCTBUA:



YMEHHE HCTOIB30BATh MMOCTABJICHHLIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3ZHAHMA, a
TaKKC B KAuCCTBC OCHOBBI JUISi (DOPMUPOBAHMS T'MIIOTE3bI 110 1IPOBCPKC [1PABMIILHOCTH
BBICKA3bIBAEMBIX CYXKICHHIT;

NpHOOpETEHHE OMbITa MO TUIAHUPOBAHMIO, OPTAHU3AUMM U TPOBEACHUIO YUEHHUECKHX
3KCIICPUMCHTOB, YMCHUC HA0/110/1aTh 33 X0/I0M T1POIICCCa, CAMOCTOSTCIILHO 1TPOrHO3MPOBATh €I'0
pesyabTar, (OpMynupoBaTh 0000IIEHHS M BBIBOALI MO pe3yiabTaTaM NPOBeAEHHOrO ONbITa,
MCCIIC/I0BaHUs, COCTARJISTh OTUCT O 11POJICIIaHHO# padoTe.

Padora ¢ undpopmanueii:

yMeHue BeIOMpaTh, aHATM3UPOBATh U MHTEPIIPETUPOBATL MHPOPMALIUIO PA3INYHBIX BUIOB
1 (DOPM TIPCJICTABJICHMS, 110J1y4aCMYHO U3 Pa3HbIX HCTOYHUKORB (HAYYHO-TIONYJISIPHAs JIMTCpaTypa
XMUMHYECKOTO COAEPIKaHMs, CTIPaBOYHbIE Tocodus, pecypest Mnrepuera), KpUTHIECKH OLIEHUBATD
MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO HH(OPMALHIO;

YMCHHE [IPUMCHSITh Pa3JIMUHbIC MCTO/IbI M 3aIIPOChI 11PH TOUCKE U 0TOOpE MH(pOPMAaIMK 1
COOTBETCTBYIOIIMUX AAHHBIX, HEOOXOAUMBIX 751 BHIMOIHEHH y4EOHBIX M MO3HABATEIbHBIX 3a7a4
OIpPCJENEHHOIO THIIA, [PUOOPETCHUE OIbITa B 00JACTH WCIOIb30BAHUS WHPOPMAIIMOHHO-
KOMMYHHMKATHBHBIX TCXHO/IOI'Mi, OBIIAJICHUC KY/JIbTYPOH aKTMBHOI'O UCIOJIBb30BAHUS Pa3IMUHbBIX
MOUCKOBBIX CHUCTEM, CAMOCTOATENBLHO BLIOMpPATh ONTUMANBHYI0 (OPMY TIpeacTaBiIeHUs
MHOPMAIMK M MIUTIOCTPUPOBATL PCINACMBIC 3/1a4M HCCJIOKHBIMU CXCMaMM, jiHarpaMmMamu,
apyrumu hopmamu rpadGuKu U MX KOMOMHALIMAMU;

yMEHHE HCMOb30BATL M AHAIU3MPOBAThb B MpouLecce yueOHOM M MCCAea0BaTeIbCKOH
JCATCIILHOCTH HH(POPMAIIMIO O BIIMSIHUM TIPOMBIIIJICHHOCTH, CCJILCKOI'0 X03sHCTBA M TPAHCIIOPTA
Ha COCTOAHHUE OKPYKalOIeH NPUPOAHOI Cpebl.

KoMMyHHKaTHBHbIE YHUBEpPCAJIbHBIE YueOHbIe 1eiicTBU:

YMCHUSI 3ajlaBaTh BOIIPOCKI (B XOj¢ JjManora W (MiM) JIMCKYCCHM) 110 CYIICCTRY
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IIpC,ilI\-ICTHOi;] o0J1actu ((XHMI/]}I)}‘, BU/Ibl JICATC/IBHOCTH 110 MNOJYYCHHK HOBOI'O 3HAHUA, CI'O
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HHTEPIIPETAUHH, 1T €00pa30BaAHNIO U IPUMEHEHHIO B PA3IUYHLIX YUeOHLIX U HOBLIX CHTYALIHAX

K xonuy oOy4enus B 8 kiiacce mpeaMertble pe3ynbTaThl Ha 0430BOM YPOBHE JOJIKHBI
oTpaxaTh cOOPMHUPOBAHHOCTD Yy 00YHAOIIMXCS YMCHUM:

PACKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHUX MOHATHH: aTOM, MOJIEKYId, XUMUYECKUH
BJICMCHT, [IPOCTOC  BCIICCTBO, CIOKHOC  BCIICCTBO, CMECh (OJHOpOjHAs W
HEOJHOPOAHAsA), BaJICHTHOCTb, OTHOCHTENbHAS aTOMHas M MOJEKyNIsApHas Macca,
KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MACca, MacCcoBast 10J11 XUMHUECKOTO dIeMEHTa
B COC/JMHCHMM, MOJISIpPHBIM  OOBCM,  OKCH/l, KMCJIOTa, OCHOBAaHUC, COJlb,
HEKTPOOTPULATEILHOCTD, CTENEHb OKUCICHH, XUMHUYECKas peaklns, Kiaccu(puKkarus
pcakll”i"]: pcaKILI/]H COC/IMHCHMU A, pcaKllHH pa3J|0}KCHHH. pcaKIIHH 3aMCILICHUA, pCElKII,HI/]
00MCHa, 9K30- K IHJAOTCPMHUUCCKHUC PCAKIIMHK, TCIUIOBOH 3PMCKT peakiimy, sApo aToMa,
HMEKTPOHHBIN CJIOM aroma, aToMHas OpOuTanb, paguyc aromMa, XUMHYECKasl CBS3b,
IIO.‘I}IpHaH H HCIIO.‘IHpHa}I KOBa/ICHTHas CBHA3b, WOHHAas CBi3bL, MOH, KaTHOH, dHHWOH,
pacTBOp, MaccoBast 1015 BELIECTBA (MPOLEHTHAsA KOHLUEHTPALUsA) B pacTBOPE;
HJIJIPOCTpI’]pOBaTh B3aUMOCBS3b OCHOBHLIX XHMMHHYUCCKHX IIOHHTI/]“ H IIpI/]MCH}IT'h 3TH
MOHATHA TIPH ONUCAHUH BELLECTB U UX NPEBPALLECHHH;

MCIIOIb30BATh XMMHUYCCKYHD CHMBOJIMKY JUIsl COCTaBiCHUsi (OPMYJl BCIHICCTB M
ypaBHEHHH XUMHUECKUX PEeaKLMii;

OIIpCJlC.‘IHTh BAJICHTHOCThL aTOMOB 2JICMCHTOB B 6HHathIX COC/IHHCHHAX, CTCIICHb
OKHCJICHHs IEMEHTOB B OHHAPHBIX COEIUHEHHAX, MPUHAAICKHOCTL BELIECTB K
onpeaenéniHoMy KiIaccy CcoeauHeHMid 1o  QopmynaMm, BHI XMUMHMUYECKOM CBSI3H
(KOBAJICHTHAsi M MOHHAs) B HCOPIraHUYCCKUX COC/IMHCHUSIX;

packpeiBaTh cMbica llepuonnueckoro 3akona . M. Menneneesa: neMoHCTpUPOBATh
[IOHUMAHHUC TICPUO/IMUYCCKOM 3aBUCUMOCTM CBOMCTB XMMHUYCCKMX 3/ICMCHTOB OT MX
nogoxkenus B llepumoandeckoil cucreme, 3aKOHOB COXpaHEHMS MAacChl BELIECTB,
MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYIISIPHOTO YUEHUs, 3aKoHa ABOraapo;

OMUCBIBATL M Xapakrepus3oBarh Tadbnuunyio ¢opmy llepuoguieckoit  cucTeMbl
XMMHYECKUX IEMEHTOB: paszfiuyarh MOHATHUs «UaBHas noarpynna (A-rpymma)» u
«odoyHast nojrpyrnna (b-rpynmna)», manbic U 00JbIIKMC 11EPUO/Ibl, COOTHOCHTh
o0o3Ha4venus, KoTopele uMeloTesa B Tabmuue «llepuoandeckas cucreMa XMMHYECKHX
awiemcHToR JI. M. MeHjieiiceBa» ¢ 4MCIOBBIMM XapaKTCPUCTHKAMKU CTPOCHMUS aTOMORB
XMMHMUYCCKMX 3JICMCHTOB (cocTaB M 3apsyl sjpa, oOIlee YMCIIO BIICKTPOHOB W
pacnpenenenue ux 1mo HMMEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIMPOBATh XMMHYCCKME JICMCHThI, HCOPIraHMYCCKUE BEIICCTRA, XMMHUYECCKHUC
peakuuu (Mo HUCIy M COCTaBY Y4dCTBYIOIIMX B pPeakUUM BEIIECTB, MO TEMIOBOMY
¢ dekTy);

XapakTepu30Barh (OMUCHIBATL) OOLIME XMMHMYECKHE CBOWCTBA BELIECTB pa3IMUHBIX
KJIacCoB, TMOATBEpPAkKAAs  OMMCAHMe  MPUMEPAMU  MOJEKYISIPHLIX  ypaBHEHUH
COOTBCTCTBYIOIIUX XUMHUYCCKUX PCAKILUIA;

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBMCHUMOCTH OT MX KaueCTBEHHOTO COCTAaBa,
BO3MOKHOCTH IIpOTCKaHHH XHUMHUYCCKHX IlpCHpalllCHHi;] B paS.‘lH'—IHhIX }/CJIOHH}IX;
BBIYMCIATH OTHOCUTENBHYIO MOJEKYJIAPHYIO U MOJIAPHYIO MACChl BELIECTB, MACCOBYIO
JIOJIF0 XMMMUCCKOI'O 3JICMCHTA 110 (POPMYJIC COC/IMHCHMSI, MACCOBYHO JI0JIFO BCIICCTRA B
pacTBope, NTPOBOAUTL PacuéThl MO YPABHEHHIO XUMHUYECKOH peakLuu;



[IPUMCHSITh OCHOBHBIC OIICPAIMH MBICIIMTCILHOH JICATCILHOCTH — @HAJIM3 U CHUHTCS,
cpaBHecHMe, 000011ICHHE, CUCTEMATH3AIIMIO, KIACCH(PHUKAIIMIO, BbISIBICHUC ITPUYMHHO--
CIIEACTBEHHBIX CBA3CH — I U3Yy4EHMs CBOMCTB BEHIECTB U XHMHYECKUX PEaKLM,
CCTCCTBCHHO-HAYUYHbIC MCTO/IbI [I03HAHMSI — HA0/IK0/ICHUEC, H3MCPCHHUE, MOIC/IMPOBAHUC,
IKCIICPUMCHT (pCalibHbI U MbICIICHHBIN);

C/IC/l0BATh  1paBHJIAM  110JIb30BAHUS  XMMHWYCCKOM  110CY/I0i W J1adopaToOpHbIM
000py/I0BaHKCM, @ TaKXKC IpaBuiiaM OOpallCHUsI C BCIICCTBAMM B COOTBCTCTBUH C
MHCTPYKLHAMH MO BLIMOTHEHHIO Ta00PaTOPHLIX XUMUUIECKHUX OTIBITOB MO MOIY4EHHUIO U
coOMpaHuio 1a3000pa3HbIX  BCHICCTB (BOJIOPOJIAa M KHMCIOPO/id), [PUIOTOBICHUIO
PacTBOPOB € OnpeacnéHnoi MaccoBOH A0IEH pacTBOPEHHOTO BELIECTBA, TIAHHPOBATD
U TIPOBOAMTL XUMHYECKHE DKCIEPHUMEHTBI M0 PAClO3HaBaHHUIO PACTBOPOB LIENOHEH U
KUCJIOT € 1HOMOIIbIO UH/IMKATOPOB (JIaKMyc, PCHON(PTAICHH, MCTHIOPAHK U JPYIUC).

K konny oOyuenuss B 9 wiacce mpeamerTHbie pe3yiabTaThl Ha 0A30BOM YPOBHE AOJKHBI
oTpaxkaTh C(OOPMHUPOBAHHOCTDL Yy 00YYAIOIIMXCS YMCHUIA:

PACKPBIBaTL CMBICH OCHOBHBIX XMMWYECKHX MOHATHH: XMMHYECKHH DJIEMEHT, aTOM,
MOJICKY.1a, MOH, KATUOH, AaHUOH, IIPOCTOC BCIILECTBO, CJI0KHOC BCIICCTBO, BAJICHTHOCTh,
IICKTPOOTPUIIATCIIBHOCTh, CTCIICHb OKMCJCHHUS, XMMHUYCCKas pPCaKiius, XUMUUCCKasl
CBSI3b, TETUIOBON H(P(eKT peakuuu, MOJb, MOJIAPHLIA 00BEM, PacTBOP, MIEKTPOIUTEL,
HEICKTPOJIMThI, JICKTPOJIMTHUCCKAs JIMCCOIMAIMS, PCAKIIMM  MOHHOIO OOMeHa,
KaTaausarop, XHUMHYECKOE PpaBHOBecHEe, OOpaTUMble M HEOOpaTUMbBIC PEaKLIMH,
OKUCINTENbHO-BOCCTAHOBUTENBHBIE  PEAKUUH,  OKHUCIMTEND, BOCCTaHOBHTEND,
OKMCICHME M BOCCTaHOBICHUC, AJIOTPONUs, aM(POTCPHOCTh, XMMHHYCCKAs CBSI3b
(koBaneHTHasA, MOHHAs, METa/UIMYecKas), KpUCTalIudeckas pemérka, KOppo3us
MCTAJLIOB, CIUIaBbl, CKOPOCTh XMMHUYCCKOH pPCAaKIMK, [PCJICILHO Jl011yCTHMasl
koHueHTpanus [TJIK Beniecrra;

WIUIFOCTPUPOBATL B3aMMOCBSI3b OCHOBHBIX XUMMYCCKMX [OHATUH M IIPUMCHSATH 3TH
[IOHSTHSI TIPU OTIMCAHUM BCIICCTB U UX [IPCBPALICHUIN;

MCIIOIb30BATh XMMHUYCCKYHD CHMBOJIMKY JUIsl COCTaBiCHUsi (OPMYJl BCIHICCTB M
YPaBHCHUI XMMHUUYCCKUX PCaKIIMii;

OTpeensaTh BAJIEHTHOCTL M CTENEHb OKUCIEHWUA XUMHUYECKMX DJIEMEHTOB B
COC/IMHCHMAX Pa3/IMYHOIO COCTaBa, NPUHA/UICKHOCTh BCHICCTB K OIPC/ICICHHOMY
KJIaccy coenuHenuil nmo (GopmMyiaM, BUI XMMHYECKOH CBA3M (KOBANCHTHAs, MOHHAs,
MCTAJ/UIMUYCCKAsl)) B HCOPIraHMYCCKUX COCJIMHCHUSX, 3apsjl MOHA 110 XWMHUYCCKOM
dopmyuie, XxapakTep cpeilbl B BOJIHbIX PAacTBOPAX HCOPIraHMYCCKUX COC/AMHCHWH, THII
KPUCTAINIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpeiBaTh cMmbici Ilepuojinueckoro 3akona JI. M. Menjiencesa M JICMOHCTPUPOBATh
€ro MOHMMAHME: OMUCBIBATL U XapakTepus3oBars Tabnuunylo ¢opmy llepuoanueckoi
CUCTCMbl XMMHWYCCKHUX 3UICMCHTOB: pPa3iiMuarTh [OHSATUs «IUiaBHast nojupynna (A-
rpynna)» v «nodbounas noxarpynna (b-rpynma)», manple uW OonbliMe MEPUOIBI,
COOTHOCHUTB 0D03HAYEHHSA, KOTOPBIE UMEIOTCS B MEPUOAUYECKO TabInLE, ¢ YUCIOBLIMU
XapaKTCPUCTUKAMMU CTPOCHMSI aTOMOB XMMMUCCKMX BJICMCHTOB (COCTaB W 3apsijl sijipa,
o01ee YMcIiio ICKTPOHOB M PACHIPE/ICICHUE UX 110 ICKTPOHHBIM CIOSIM), OOBICHATh
o0mye 3aKOHOMEPHOCTH B M3MEHEHMH CBOWCTB DJIEMEHTOB U UX COEIMHEHHH B
[pe/ienax MajbiX NEPUOJIOB U IVIABHBIX HOJAIPYIIT C YYETOM CTPOCHUSI X aTOMOB;



KJ1accu(PUIIMPOBATh XMMHUYCCKME JICMCHThI, HCOPIraHMYCCKUE BEIICCTRA, XMMHUYCCKHUC
peakimu (110 4MClly M COCTaBY YYacTBYHOIIMX B PCaKIMK BCUICCTB, 110 TCIJIOBOMY
¢ QexTy, N0 U3MEHEHHUIO CTENEHEH OKHCICHHS XMMUYECKUX YIEMEHTOB);
XapakTCpU30BaTh (ONKMCHIBATL) OOIIME M crCiU(pUUCCKAC XUMHUUCCKHUC CBOMCTBA
NPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKAasd ONIUCAHNUE IPUMEPAMU MONEKYIAPHBIX U
MOHHbBIX YPABHCHUI COOTBCTCTBYIOIIUX XMMHUUYCCKUX PCAKIIUIA;

COCTABJIATL YPABHEHUSA DIEKTPOJUTHYECKON IUCCOLUMALMU KHCOT, WENo4el U ConeH,
[10IHBIC M COKPANIEHHBIC YPABHCHUS PCAKIIMH MOHHOI'O OOMCHA, YPABHCHUS PCAKIIMHA,
[IOJITBCPHK/IAIONIMX  CYUICCTBOBAHUE I'CHCTMYCCKOM  CBS3M  MCKJLY  BCHICCTBAMM
Pa3sINYHBIX KIACCOB;

PAaCKpbIBaTh CYHIHOCTh OKHMCJIMTCIIbHO-BOCCTAHOBUTCIILHBIX PCAKIMI  110CPC/ICTBOM
COCTABJIEHUS DIEKTPOHHOTO OanaHca YTUX PeakLni;

[IPOI'HO3UMPOBATH CBOMCTBA BCHICCTB B 3aBUCMMOCTHM OT WX CTPOCHMSI, BO3MOXKHOCTH
NPOTEKAHUs XUMUYECKUX NIPEBPAILICHUH B Pa3IMYHBIX YCIOBUSIX;

BBIYMCIIATE OTHOCHTCIILHYIO MOJICKYJISIPHYIO M MOJISIPDHYIO MAcChl BCHICCTB, MACCOBYHO
J010 XMMMHECKOTO d1eMenTa no (popMysie coeIMHEHNs, MacCOBYIO 010 BELIECTBA B
pacTBope, NPOBO/IMTH PACUEThI 110 YPABHCHUIO XMMUYCCKOMN pCaKIuu;

cobmoaars TpaBuila MONb30BAHMA XMUMHMYECKOM mocyaol W 1abopaTtopHbIM
000pyadOBaHMEM, d TakKe MpaBuiaa oOpalleHMs ¢ BELECTBAMU B COOTBETCTBHH C
MHCTPYKIIMSIMH 110 BbIIIOJIHCHUIO JIA00PATOPHBIX XUMUYCCKHUX OINBITOR 110 110JIYYCHHUIO U
cobupanuio raz000pa3HbIX BEIECTB (aAMMHAKA M YTTIEKHCIIOTO Ta3a);

[IPOBO/IMTh PCAKIIMH, 11O/ITBCPHKJIAIOIIMEC KAUCCTBCHHbIN COCTAB PA3JIMUHBIX BCUICCTR!
pacno3HaBaTh OMBITHLIM MYTEM XJIOpUA-, OpoMua-, Moaui-, kapobomar-, tdocdar-,
CHJIMKAT-, CylibaT-, I'M/POKCH/I-MOHbI, KAaTHOHbI AMMOHMS M HMOHbI M3YUYCHHbIX
MCTAJIJIOB, IIPUCYTCTBYIOIIMC B BO/IHBIX PACTBOPAX HCOPI'AHUUYCCKMX BCIICCTR;
[IPUMCHSITh OCHOBHBIC OIICPAIMH MBICIIMTCILHOH JICATCILHOCTH — @HAJIW3 U CHUHTCS,
CpaBHCHHUE, 0000IICHUE, CUCTCMATHU3AIlMIO, BbISIBJICHUC [IPUYUMHHO-CIIC/CTBCHHbIX
CBSI3e€H — I M3ydeHMs CBOMCTB BELIECTB M XMMHYECKMX PEaKLUUM, €CTeCTBEHHO-
HAYYHbIC MCTO/IbI 103HAHUS — HA0JIFOJICHUEC, U3MCPCHUE, MO/IC/IMPOBAHUC, SKCIICPUMCHT
(peanbHbIH U MBICICHHBIH ).



TEMATHUYECKOE TLTAITHPOBATIHE
8 KJIACC

Ne

HauMcHOBAHHC pa3icios |

KoIH49c¢CcTBO 4acoB

KonrpoasHbie

Mpakruueckne

JNCKTPOHHBIC (WU POBLIC)

nn TCM NPOIPAMMbI Beero 00pa30BaTrCIbLHBIC PCCYPChI
padorn paborsl
Paznen 1. Tlepromayannirkie XHMHYECKHE NOTATHS
KHMMI — BaKHAA OONLCTh
1 CCTECTBOIHAHMA H 5 ) Gubnuorexa LOK
NPUKTHUECKOH JeSTeIBHOCTH https:im.edsoorw/ 74183 7¢
HCIORCKA
12 BermeeTra ¥ XWMHYCCKIG 5 : butmoTera TTOK
PCAKTIHHA https://m.edsoo.ru/7f41837¢
HToro mmo paszineny 20
Pazmen 2. Baxwuwelne npeqcTARHTENH HEOPTAHMYECKHX BENECTR
21 Bozayx. Kucaopon. LHoustue 6 bubimortera 1HHOK
00 oKcHiax https://m.edsoo.ru/7f41837¢
23 Boaopo.llonatue o 8 i bubanoTteka HHOK
KHCJIOTAX M CONIAX https://m.edsoo.ru/7f41837¢
53 Boaa. Pacrsopst. [Morsirue 00 5 | | Bubimorexa HOK
OCHOBAHMAX hitps:/fm.edsooou/ 714 1837¢
24 QCHOBITLIC KTACCHT 1" . . bubmroTtera TTOK
TICOPTATTHECCKIX COCTHTICITHIT https://m.cdsoo.ru/7f41837¢
Hroro no paszaeny 30

Paznen 3, Tlepuommaecknii 3awon u Mepuomaeckan cuerema xuvmuuecknx naeMenton I, H, Menneneera, Crpoenne aTomon,

XuMUYeCKaa CRA3L, OKHCIHTRILIO-BOCCTAIIOBHTENLITLIE PeAKIIHHA




TTeproangeckmit 3ak0T 1
TTepronuacekas cHcTeMa

hubdmioTera [TOK

3.1 KX DITCM . H.
XHMHHCCKIX JIICMCITTOR /T 7 https:/fm.edsoo.ru/7f41837¢
Memneneera. Ctpocrie
atoma
12 ém\mue;:aa (;155131;. g bubunorexa LIOK
3. KHCAHTE LbHO-
https://m.edsoo.ru/7641837¢
BOCCTAHOBHTEIbHBIE PEAKLLN
i ) ) 5 Gubnuorexa LOK
TOTO MO pAsACTY ) https:/m.edsoo.ru/7141837¢
P 3 budmiotera IOK
CICPRITOC RPCMA 3
cp p https://m .edsoo.ru/7f41837¢
OBRIIEE KOJJMYECTBO YACORB 68

1O [TPOI'PAMME




9 KIACC

KommtccTeo 4acoB ‘JICKTPOHHBIC
HaumMcHOBAHHC pa3sIcIOR H TCM . (unppoBHIC)
Ne mm Kontpoasusic | [Ipakruuccruc
MPOrpaMM bl Beero _ o0pa3oBaTelbHbIC
paborsl padoTel }
pecypehbl
Pasaen 1. Bemwecrso n xumMuueckue peakunu
1 Mosropenue 1 yrnydIeHUE 3HAHMTH 5 | Guannoreka HOK
’ OCHOBHBIX PU3IENOB Kypea 8 knacca i https:/m.edsoo.ru/7141a636
| (CHOBHBIE 3JAKOHOMEPHOCTH XHMHUECKHX 4 Guannoreka HOK
’ peaxii https://m.cdsoo.ru/7f41a636
13 DACKTPOTHTHHCCKAR JTHCCOTIHATIA, g ] i budnwotcka 1HOK
’ XUMHHCCKUC PCAKITHN B PACTBEOPAX https://m.edsoo. /7412636
Hroro no pazneny 17
Pazmen 2. HeMeTAIIBI H HX COTHHETHSA
9 O0mas XapaKTCPHCTHRA XHMHHCCKHX 4 i budnwmoTrcra HLIOK
’ dteMeHTor VIA-rpyis, l'anorcnn https://m.edsoo. /7412636
O01as XapaKTCPHCTHRA XHMHHUCCKHX - -
272 3 :: Tc: L.(\flf\p Cepa mcé 6 buGamoreka HOK
- WICMCHTOR LA LIkl (5 .
Py P hitps:/m.edsoo.rw/714 1 ab36
COBIHHEHHS
ODWas XapaKrepHCTHKD XHMHYECKHX
53 pVA P N poci 7 | Bubnuoreka HOK
2. AIEMEHTOB -rpyiIel. Asor, diochop 1 .
Py P hitps:/m.edsoo.rw/714 1 ab36
UX COEIMHEHUA
O0mas XapakTCPHCTITRKA XHMHICCKIX _
s PTV \P v ] 1 5 Budmmorera TIOK
. meMerror TV A-rpymmn, Yrnepoa u .
. Py : https://m.cdsoo.ru/7f41 a636
KPCMITHIT 1T X COCTTITICITIS
Hroro o pazneny 25




Pazzen 3. MeTaLabl H HX COCTHHCHHSA

3.1 O0LKMe CBOHCTBA METAILIO 4 bubunorexa LIOK
a2 H BOMCTBA MCTHILIOB . .
H https://m.edsoo.ru/7{41a636
bubunorexka LOK
3.2 Bamuei ) ! 16 2 o
DRHCHLLAC METALLRLIL HX COCMMHCHIL https://m.edsoo.ru/7{41a636
Htoro uo pasaeuy 20
Pazaen 4. XUMHSA H ORPVRAMIAA cpena
4.1 Bewecrsa 1 matepua 3 QILOBEKA 3 bubunorexa LIOK
. CTBA H M Hilllbl B AKHS3HH HEIIOBCK. . o
- P hups://m.edsoo.ru/7[41a636
Hroro mo pasneny 3
P 3 butmuotera TTOK
FCPRITOC RPCMA 2 .
C3CPRIIOG RPC https://m.cdsoo.ru/7f41a636
OBINEE KOJTMYECTBO UACOB TTO 68 7

LIPOI'PAMME







TMOYPOUTTOE TLTATIHPOBATIHE

8 KJIACC
" Koan4ecTeo 4acos Hara ICKTPOHHBIC UHPPOBLIC
Tema ypoka Konrpoashbie | [pakruueckue o ofpaszoBaTCILHLIC
nn Beero H3¥UCHHI
paiiors paGors pecypenl

| IMpeamer xumun, Poas XuMun B | Gubnnoreka HOK
FHHIHH YenoBeka. Tend v BelecTsd (05.09.2023 | https:/m.edsoo.ruw/H0d2 10c

) TMouaTHe 0 METOIAX TOIHAHHA B | Gubnuorerxa HOK
XHMHH 06.09.2023 | https:dmeedsoo.w/fH0d227e
IMpaxTiaccran padota Ne |

3 «lTparmna paboTi & madopaTopun : ' bugnuotcra [[OK

) 1 NPUEMET 0DpANICHHS ¢ 12.09.2023 |  https://m.edsoo.ru/ff0d23dc
JIA00PATOPIEM 000D IORATHUCM »

4 Yucrble BEWISCTBL M CMECH. | Bubnunoreka LOK
Crnoco0s! pazaeneHus cMecel 13.09.2023 | hups:im.edsoo.ru/10d26ca
TTpaxTiuccras padota No 2

5 «::3:[011;10“;: c:-rzzéﬁaﬁ]l: mprTvepe 1 1 bubmmotexa TOK

. 19.09.2023 | https://m.cdsoo.ru/ffOd28c8
OYHCTKH TTORAPCTITION COMM )»
6 ATOMET B MONCKYITRI 1 brgmorexa TIOK
; 20.09.2023 | https://m.edsoo.ru/f0d2a6e
XUMHHECKHUE EMEHTbL. JHAKK
7 (CHMBO.1bI} XUMHHECKUX 1 o bubuuorexa LLOK
26.09.2023 | hups://m.edsoo.w/ff0d2be8
3.IEMEHTOB

8 IMpocrole ¥ CNOMKHBIE BEWECTBA 1 Bubmmorexa LIOK

27.00.2023 | htpsHmeedsoo.ru/H0d2abe
bugnuotcra [TOK

9 ATOMIIO-MOICKYIAPITOC YHCITAC 1

03.10.2023

https://m.edsoo. ru/ffOd2d50




3AROT MOCTOATICTRA COCTARA
RCIICCTB, XHMHYCCKad (hopMyma.

hubtmoTera TIOK

10 BaTcIITIocTh: ATOMOB XHMHYCCKHX 04.10.2023 | https://m.cdsoo.ru/ff0d2cac
JICMCIITOR
OTHOCHTEIbHAN ATOMHAA MACCH. L
11 OTHOCUTEIbHAN MOJIEKYIHPHAN o bubunoexa LIOK .
10.10.2023 | hups://m.edsoo.u/f10d323¢
Macea
12 Maccopas 1008 XUMHUECKOTD Gubnuorerxa HOK
AEMEHTH B COSIMHEHHH 11.10.2023 | https:im.edsoo. ruw0d350c
13 Kommuecreo semecrsd. Mok, Gubnuorexa HOK
i Momaprias macca 17.10.2023 | https://m.edsoo.ru/ffOd5230
" OUIMYCCRUC H XHMHYCCRIC bugnuotcra [[OK
ARTMCHHA, X UMHYCCKasd PCakiiva 18.10.2023 | https://m.edsoo.ru/ff0d37fa
s [lpusHasky 1 YCNOBUS NPOTEKAHHS bubnnorexa LOK
XHMHUECKHX PeaKUHi 24.10.2023 | hups:/m.edsoo.au/10d3al6
16 34KOH COXPAHEHHS MACCBI bubnnorexa LHOK
RCIICCTR, XHMHYCCKHC YPARTICITHS 25.10.2023 | https://m.cdsoo. ru/fiDd3h88
BrLIUCACIMA KOTHICCTRA, MACCTHT .
17 RCTIICCTRA TI0 YPARIICTTHAM Brbmoreka TOK
. 07.11.2023 | https://m.cdsoo.ru/ff0d5708
XUMHUYCCKIX PCAKTTHIT
liuaccu‘r‘pgl{aum XUMHYECKUX Bubunorexa LIOK
18 NeakiMA (COSIMHeHMS, o 1 Arima
. 08.11.2422
OUMENS
== Bufimuorexa 1TOK
- 14.11.2023 | hitpss/m.edsoo.nw/ff0d40cd |




Korrrponiias padbota Nel mo Teme

20 «Bemeerra w xuMmHcerue BrGmorexa TIOK
15.11.2023 |  https://m.cdsoo.ru/ff0d4290
PCaRTHIN
Bozuyx — cmecs rasos. Coctas o
21 Bos,u.jxa, Kucnopoi — 3:1emMenT u bubuuorexa LLOK )
- i 21.11.2023 | htpsi/m.edsoo.ru/fl0d448e
upoctoe sewectso. 0300
DUZHUSCKHE U XMMHUECKHE
) CBOHCTRA KHENOPOIY (PeaKUHN Gubnuorerxa HOK
oxucneHns, ropenue). [ousie ob 22.11.2023 | https/meedsoo.ru/0d46 14
ORCHIAX
CriocolR! MoTyHCITHA KHCTOPOSA B _ N
23 .1a60paTopnnr?f1 npom.mman:rocm, buGmmoreka ILOK
28.11.2023 | https://m.edsoo.u/ff0d497a
ITprvenciie kueropona
Ternmoroi dddickT XuMubceKroi
CAKIHH, HOHATHC O
24 '[lJ'SPM(I;XHMH‘ISCKU.\«I VYPaBHEHHH bubnuorera Ll()l{
- ’ 29.11.2023 | hupsHm.edsoo.u/A10A4790
AR30- H 3HAOTEPMHYCCKHX
PEaKLHAX
Tommso (He Tb, ¥YI'OJ1b H METAH ).
25 3an$[3"0]£“qu:03,"[{3(£1, crocodTr : Bubanorexa LIOK
i (5.12.2023 | https://m.cdsoo. ru/ff0d4cda
CTO TTPGTOTRPATICTTHA
TTpaxTiteckas padota Ne 3 mo
2% Teue «lTomyuaeriie v cobuparnmc butmoTtera TTOK
KHUCTOPO;TE, HIYHCITHG CTo 06.12.2023 | https://m.cdsoo.ru/ff0d4ac?
CBOICTE®
7 Bou1opoi — 3ueMenT 1 upoctoe bubunotexa LLOK
BewWeCTBO. Haxomuenue s upupoue 12.12.2023 | hups://m.edsoo.ru/ff0d4dd0




DOUIMICCKIC W XUMITUCCKHC

28 croficTra nofoposa. Mprmvcricimic FuGmorexa TIOK
13.12.2023 | https://m.cdsoo.ru/ff0d4dd0
ROIOPONA
. butunoteka LOK
29| llowste 0 kuc.oTax 1 cowix 19.12.2023 | hups:/m.edsoo.cu/f10d50d2
30 Cuocodsbl 1101y eHIs BOLOPOA B bubunotexa LLOK
Jabopartopuu 20.12.2023 |  hups://m.edsoo.ru/f1d4dd0
51| roue canyenme n codupane Gnmorexa LIOK
. 260122023 | httpsHmeedsoo.ru/ 0442
BOZOPOAL, HIYHICHHE €T0 CBOHCTE»
22 Monspinii 0GRéEM Tazon. Jaron bugnuotcra [[OK
. Aroranpo 27122023 | hitps://m.edsoo.ru/ff0d542e
Boiuncienus odbéma, KonHUECIBA
33 BELIECTBA Ia3 110 cr(; H3BECTHOMY Bubunotexa LIOK "
LT 09.01.2024 | hups:dm.edsoo.ru/I0d55a0
KOJIMYECTBY BelecTBa win o0béMy
Bbruncnenns 08b8M0B rasos no
34 FPARTICITHIO PCAKTIHH 114 OCTTONC bubmoTera TTOK
’ 3aK011a 0OLEMITEIX OTITONICITHIT 10.,01.2024 | https://m.cdsoo. ru/ffOd5708
Ta30n
35 @UITICCKUC H XUMITHCCKHC bubmoTera TIOK
o CBOIICTEA BOUbL 16.01.2024 | htips://m.edsoo.ru/f0d587a
16 CocTae ocHOBanuH. 1lonsaTre 00 butunoteka LOK
MHIHKATOPAX 17.01.2024 | hups://m.edsoo.ou/ff0d59e2
Boaa Kak pacTBOPUTEE.
37 HachIeHHBIE W HEHACBIEHHBLIE Bubnnoreka HOK

PacTBOpLL Maccosas 40118
BCUICCTRA B PACTROPE

23.01.2024

https:im.edsoo. ru/fH0dSh4a)




TIpaxTiteckas padota No 5 mo
TewMe «TTpHTOTORACITHE PACTROPOR

hubtmoTera TIOK

38 ¢ OTPCAICTEIION MaccoBoit Tomcit 24.01.2024 | https://m.cdsoo.ru/ffOdScha
PACTROPEIITIONO BCTICCTRAN
19 Kontposnas pabota Nel 110 Teme bubunotexa LLOK
) «Kucuopou. Boaopou. Boaay 30.01.2024 | hups:/m.edsoo.ru/f10d6342
40 OKCHABL COCTAB, KITACCHHKALIMS, bubnuoreka HOK
HOMEHKTATYpa 31.01.2024 | https://m.edsoo.ru/ft0do6de
MonyueHne 1 XUMHUSCKHE
41 CB()ﬁyC'l'Ba KHCTOTHBIX, OCHOBHBIX M bubmiorera LIOK
: 06.02.2024 | https:dm.edsoo.rw/fild66de
aM{POTCPITHIX ORCHTOR
1 Ocrioranya: cocTan, bugnuotcra [[OK
KAACCHDMEATTHA, TIOMCIEIATYDA 07.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [oayuenue n xuMHUECKHE bubnnorexa LOK
CBONHCTBA OCHOBAaHMI 13.02.2024 | hips:dm.edsooru/I0d67ca
a4 Kuenorst: cocrae, KiaccnpHganns, Bubnuoreka LOK
TTOMCTTRTATYPA 14.02.2024 | https://m.cdsoo.ru/ff0dfee?
45 TTomy9enmie 0 XUMHICCKIe bubmoTtera TTOK
) CROVCTRA KHCITOT 20,02.2024 | https://m.cdsoo.ru/ffOdfec?
Couu (CpeaHne): HOMEHKIATYPA, o
46 Cuocoéj L;JuwiJeHuu le{..\rlli'iéfk(ﬁé . buGunorexa LLOK !
. g ’ 21.02.2024 | htps:i/m.edsoo.ru/00ad9474
CBOICTEA
Mpaxrnaeckas padora No 6.
47 Pelenne 3KcnepuMeHTAIBHBIX Bubnunorerxa HOK

38144 110 TeMe «OCHOBHBIE KIACCh
HEOPTAHHYECKHX C()C,ZLHH'E‘-HHP’I))

27.02.2024

https:im.edsoo. rw/00ad9b7e




TeneTnaceras crasn MCIRTY

48 KTACCAMH TTCOPTAITHYCCRIX brmrorera TOK
. 28.02.2024 | https://m.cdsoo.ru/00ad9a50
COGTHTICTTHI
49 OQDOOLLEHHE 1 CUCTEMATH3ALMA butunoteka LOK
3HAHKE 05.03.2024 | hups://m.edsoo.ru/00ad9cb2
Kontpousnas pabota Ne3 1o Teme
50 "()c:gﬁﬂblc Kﬂl:::l(:(:bl bubmoreia LIOK
- (6.03.2024 | https://m.edsoo.ru/00ad% 1 a
HEOPTAHHYECKHX COSIMHEHHH
IMepeeie NONBITKE KIACCH(HUKAINK
51 xnznqccxnx3HCMCH1UB.%oﬂﬂinc bubmiorera LIOK
12.03.2024 | https:im.edsoo. /i) ad9ita
O TPYIITAX CXO/TITRIX DJICMCITTOR
ITepwoamdcckiii 3akomn u
57 ITeproauyccras cHETCMa butnuotcka [[OK
i xuMuucerkux onementonr J[ M. 13.03.2024 | https://m.edsoo.ru/00ada52c
Mercnceea
53 [Nepuoast, rpymme., NOIrPyNNs Bubunorexa LIOK -
: - 26.03.2024 | hupsHm.edsoo.ru/00adad2c
54 Crpocinic atomon. Cocran bubmmoTtera TTOK
’ aToMTLTx gep. Mzotonm 27.03.2024 | https://m.cdsoo.ru/00ada342
CTpoctie DACKTPOIIILX 080T09CK
55 ATOMOE AIEMEHTOR butunoteka LLOK
o Llepuoauneckoii cuctembr M, K. 02.04.2024 | hups://m.edsoo.ru/00adatbe
Menuieneesa
XapaKkTepUCTHKA XHMHUSCKOI0
56 AUEMEHTA 110 €10 LOJMKEHHIO B butunoteka LLOK
Mepuoanueckoit cuereme M. H. 03.04.2024 | https:dmeedsoorw/00adag24

Menaeneepa




Jrraucrme TTeproHUICCKoTO 3aKoMTa
JUTA Pa3sRHTHA TTAYKH W MPAKTHKH.

hubtmoTera TIOK

37 JI. . Merenicen yadrni, (09.04.2024 |  https://m.cdsoo.ru/00adaS6c
TICTATOT W TPasKATTHIT
S8 DUEKTPOOTPHULATEILHOCTE ATOMOB butunotexa LLOK
XHMUMECKHX JIEMEHTOB 10.04.2024 | htps://m.edsoo.ru/00adaabs
59 Hounas xMMHYECKaa CBI3b bubmiorera LIOK
16.04.2024 | https:/m.edsoo. rw/iadac34
60 Kosanenrnas nonsphas Gubnuorerxa HOK
XHMHUCCKAA CBA3E 17.04.2024 | https:im.edsoo. rw/iadanb8
61 Korancnmnas rernoaaprias bugnuotcra [[OK
XHMHYCCKAA CRAZH 23.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKHCIEHUS Bubanorexa LLOK
24.04.2024 | hips:Hm.edsoo.ru/00adae2s
63 OKuCIm e IbHO- Bubnuoreka LOK
BOCCTAHOBHTE IBHBIE PEAKLIMH 30.04.2024 | hupsHm.edsoo.ru/00adb076
64 OXMCTHTCTH M BOCCTANTONUTCITH brmrorera TTOK
(17.05.2024 | https://m.cdsoo.ru/00adb076
Kontpo.asnas padota Ned 110 Teme
63 <<C'I‘pTem1(’. aTtljma, XuMu4ecKas o buunorexa LIOK .
08.05.2024 | hups://m.edsoo.ru/00adb486
CBA3bLY
66 Peseperbrii ypox. ObodweHue n Bubnunorexa HOK
CHUTEMATHAALMA SHAHHHA 14.05.2024 | https:/im.edsoo.rwiadb33c
67 Peseperbrii ypox. Obodmwenue n Bubnunorerxa HOK
CHUTEMATHAALIMA SHAHHHA 15.05.2024 | https:im.edsoo.rwfi)ad9ceb2
63 Peacprimtit ypor. QBodmCine u bugmmotera TIOK

CHCTCMATIIATINA ITATTHI

21.05.2024

https://m.edsoo. ru/ffOd61co
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9 KIACC

Koau4ccTBO 9ac0B

JICKTPOHHBIC UHPPOBLIC

Ne Jdara
i Tema ypora Beero Konrpouasusie | Tlpakraueckue — ofpaszoBaTCILHLIC
pabore patorel N pecypebl

llepuoauriecknii 3aK0H.

| Mepuoanueckasn cucrema | Gubnnoreka HOK
XHMHuUECKHX saeMedtos [, F. https:im.edsoo. rw/00adb59e
Mengencera

, Hal{(um(mcpﬁou M B M3MEHCHHH BuGmmorera LIOK
CROMCTR minchr:lmx DITCMCITOR 1 hitps://m.cds0o.ru/00adb6h6
TICPRBIX TPEX TICPHOJIOR

3 Kraccupuranis v noMernkIaTypa ] budnuotcka 1LOK

) HCOPTarMHCCKHX RCITICCTR https://m.edsoo.ru/00adb7e2

4 Buiibl XUMHUUECKOI CBI3H K THIBL | Bubnunoreka LOK
KPHCTALIHUECKHX PEIETOK htps:iim.edsoo.ru/00adbuct
Korrrpormitas pabota Nel o Tewmc

5 «ITonTOpenHe W YTIYOICITHE : 1
ITTATTHIT OCTTOBITLIX PA3ACTOR
xypea § xmacean

) h.Laccn‘r'lmnauy.m XHMUHECKIA Bubunorexa LIOK
POAKLAI L0 PasLitkbin ! https://m.edsoo.ru/00adbeb
LpH3HAKAM

, lloHaTie 0 CKOPOCTH XHMHUECKOH Butunorexa LIOK
peaiuuu. LowaTue 0 ronorenbix L https:im.edsoo.rw/00adbe9a
W TETEPOTEHHBIX PEAKLHAX

g TMoHaTHE 0 XHMHUECKOM | Gubnnoreka HOK

PABHOBCCHHA. G)Ei]{'l'()p kI,

https:im.edsoo.rw/00ade 28c




RITHATONTHG 114 CKOPOCTD
XUMHHCCKOH PCaKTIHH
TIOMOSKCITHE XHMHYCCROTO

PARTIORCCHA
9 OKHCIHTENBHO- butunoteka LOK
BOCCTAHOBUTEILHELS PEAKLME https:/m.edsoo.ru/00adcade
Teopus HMEKTPOIHTHYECKOH
10 ;Hcf{)uuuunu.p(funbﬂmc 1] bubmmorexa LOK
A ——— https:im.edsoo. rw/00aded 68
11 Hounsle ypasHeHNs peakuni Bubamorexa HOK
/ https://m.edsoo.ru/00add448
KUMWYCCKHE CROFCTRA KUCITOT H
QCHORANNWH B CBCTC _—
12 TIPCACTARICHHH 00 bugimorexa [OK
S CKT PO MTHCCKO https://m.edsoo.ru/00add5d8
AMCCOLHALHH
XUMHUSCKHE CBOHCIBA CONeit B
13 CBEIE [IPEACTaBieHnid 00 Bubnunoreka LOK
NEKTPOINTHHECKOH hitps:im.edsoo.ru/00addsb2
JTHCCOTIHATIHH
14 TlonaTie o THApONTHIC comcit BrGmrorera TIOK
https://m.cdsoo.ru/00add9d4
15 OOo0LWEHKE H CUCTEMATI3ALUA butunoteka LOK
3HAHKME https:/m.edsoo.ru/00addd 12
llpaxTnyeckas padora No 1. .
16 ((PI;}CLUEHHC ;al(cnp::pn MEHTATBEHEIX brbmmorexa LOK

EEN LR

https:im.edsoo.rw/00addbfa




Konrtpommiras pabota Ne2 mo Teme
WIMCKTPOIUTHYCCKAS

hubtmoTera TIOK

17
JTMCCOTTHATIHA. X HMHECCKHC https://m.cdsoo.ru/00addec()
PCAKITHI B PACTROPAX Y
OWas XapakTePUCTHRR L
P b butunoteka LOK
18 1N0IEHOE, XHMHUECKHE .
. https:/m.edsoo.ru/00addle2
CBOHCTEA HA LPHMMEPE Xilopa
Xnopoeogopoa. ConaHas .
19 p p . Gubnuorerxa HOK
KHCTIOTH, XMMHUECKHE CBOHCTBRA, )
’ https:im.edsoo. rw/00ade 104
MONYYEHNE, TPUMEHEHHE
TIpaxTracckas padora Ne 2 mo -
P b . butnuotcka [TOK
20 Tenme «l lomyucimie conammoii 2
; ) https://m.edsoo.ru/00ade 348
KHCIOTHI, HIYHCHHC CC CROHCTRY
.H‘J)[‘fMCJICHHH IO YPABRICHWAM S ~
I, P . budnuotcra ILOK
XUMWHCCKHX PCAKIHHM, CCITH OTHH
_ hitps:fm.edsoo.ru/00ade 488
W3 PEAreHTOB 140 B H30bITKE
. O0was XapaKIepHCeTHKa bubnnorexa LOK
- aneMeHT0s VIA-rpynnel htps:im.edsoo.ru/00ade6da
ATTOTPOTIIRIC MOTHEHKATIH
2 cepnt. axosnemic ceprr w o bubmmoTtera TTOK
’ COGTHTICTTHIT B TTPHPOC. https://m.cdsoo.ru/00ade6da
XUMWUCCKHC CROHCTRA COPRI
Cepososopou, CTpOeHHE, s
P podt, CIp ’ butunoteka LOK
24 (PHINISCKHE W XHUMHISCKUE o
. https:/m.edsoo.ru/00ade802
CBOHCTEA
Oxcunawt cepel. CepHas kMenota, .
P p ’ Gubnnoreka HOK
25 (PMBHUECKHE U XHMHUYECKHE

CBOWH CIBd, MPHMEHEHHE

https:im.edsoo.rw/00adea 28




XUMWUCCKHC PCAKTTHH, TCWHEATHC
R OCTTORC TIPOMBITIIICTITIONO
crrocofa moTyHICIg ceprioft

bubmoTera TIOK

26
KHCTOTELL, XHMITYCCROC https://m.cdsoo.ru/00adec8a
3aTPAINICIIAG ORPYKATOTICH CPCTHT
COSUUHEHHAMN CEPbL
7 BbI'MUCIIEHHE MACCOBOH M0/ butunoteka LOK
BBIXOAA UPOAYKTA PEAKLIH https://m.edsoo.ru/00adecRa
ODbmas XapakTepHeTHRA
AMEMEHTOR VA-TPYIINLL. A30T ;
" P2 ’ Gubnuoreka LIOK
2 ACTIPOCTPAHEHHE B TPHPOILE,
pacripoctp pHp https:im.edsoo.rw/D0adeead
(HHBHYECKHE 1 XUMHYECKHE
CBOHCTRA
AMMHAK, Cro (PHIHYCCKHC H o I
19 ) ] . budnuotcra [LOK
( XUMUYCCKHE CROFCTRA,
https://m.edsoo.ru/00adf004
1 IOJI)"HCIIHC H llpH MCHCHWE
[Npakrnaeckas padora Ne 3 no
L P Bubnunoreka LOK
30 reme «llonyuenne ammuaka, .
. hitps:fm.edsoo.ru/00adl 180
W3YUEHHE eI0 CBOHCIBY
A1 AszoTag kucnoTa, of (PUIMIceRIC bubmoTera TIOK
) W XHMHYCCKIC CBOTTCTRA https://m.cdsoo. ru/00adf 306
Henom3onarmie MMTpaTon v
COTCH aMMOTIHA B KATCCTRE
12 MUTICPATRITLIX Yao0periii. butmmoTtera TIOK

XUMH1ECKOE 3a1PH3HEHHE
OKPYHAOLLE cpeubl
COEMHEHHAMY A30Ta

https:/fm.edsoo.ru/00adf518




@ochop. Orenn hochopa (V) u
thocopras kucToTa, PIHIHTCCKHC

hubtmoTera TIOK

33
W XIMHYCCKIC CBOITCTRA, https://m.cdsoo.ru/00adf68a
TIOIYTICTTHG
Hcuouszopanue doedatos &
a4 K24€CTEE MHHEPALHBIX bubunotexa LLOK
i yaodperuil. 3arpainenue https://m.edsoo.ru/00adlc20
LPUPOUHOHE cpeabt PochaTamu
Yriaepod, pacnpocTpaHeHHE B .
35 PO, r; POcTh Gubnuorexa HOK
3 npUpoae, (PUIHIECKHE W .
PHPOAC, N https:im.edsoo. rw/00adfd9c
XHMHUECKHE CROMCTBA
OXCHRT YTIIepoa, ux
HIHYCCRIC W X MHYCCKEC - I
¢ . budnuotcra ILOK
36 CROFCTRA. DKOMOTHYCCKHE
https://m.edsoo.ru/00adfebe
TIPOOICMEL, CRAANIRIC ¢ OKCHIOM
yracpoja (1V)
i . Bubnunoreka LOK
37 ¥YroapHas KUCIoTa H e coM
hitps:fm.edsoo.ru/00ae006c
Ipaxrnaeckan padora Ne 4 no
18 Teme "Tlomyaenie yrackHenoro BubmmoTeka TIOK
o raza. KagcoTnernmas peakmmd ma https://m.cdsoo.ru/00ac027c
xapdonaT-won”
TTepronauanniLic monaTHa 00 .
P hutmoTera TIOK
39 OPTANTMYCCKHY BOMICCTRAX KAk O e
https://m.edsoo.ru/00ae05de
COSUUHEHHAX YIUEPOoLa
i . butunoteka LOK
40 Kpesuuii u €10 coequnenus

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




TTpaxTiucckas padora No 5.
PCTITCTTHC IKCTICPHUMCTITANLITLIX

hubtmoTera TIOK

4 337189 o Teme «Bawrieitie https://m.cdsoo. ru/00acObf2
TICMCTATIR W WX COCTTHTICTIHS»
J:\OHT‘pO.‘I:bHEUl padota Ne3 110 Teme Buunorexa LIOK
42 «BaxuHeline HeMeTaLIbL M NX L
https:/m.edsoo.ru/00aele 18
COSMHEHHH
ODbmas XapakTepHCTHRA
XHMHUESCKMX WIEMEHTOR —
13 MeTannos. Merannuieckas cBashb Gubnuorerxa HOK
) M METAITHYECK S https:im.edsoo.rw/00ac 103e
KPHCTATITHYECKAS PEInérka.
OUIMICCKUEe CROMCTBA METANTOR
" ;MMH YOCKHT CHOHCT:&#] MCTAIOB, EuimoTcka | [OK
FICKTPOXHMIHCCIEIH Pt https://m.edsoo.ru/00ae 1156
HANPSAACHHH MCTAINOR
Odwue cnocodbl NoayIeHns
15 merannos. Criasbsl. Beruvcenenmns Butnmorexa LIOK
2 1o ypHB,‘HCH“ﬂM XHMUHECRIX hitps:im.edsooruw/00ae 1 156
PEUKLHI, SCIH OQMH 13 PEAreHT0B
COASPHMT IPUMECH
46 m bubmmoTtera TIOK
OTHATHE © KOPPOSTIT MCTA-LTOR https://m.cdsoo.ru/00ac1278
butmoTera TTOK
47 L0 rpie seTaueL https:/m.edsoo.ru/00ae14b2
48 OKCHilbI M IMAPOKCHABL HATPUA H bubunotexa LLOK

KaJlHi

htps://m.edsoo.ru/00ae14b2




TITeTouTIo3eMCLITLIC MCTATITLT

bubmoTera TIOK

49
KamLIHIT 1 Martii https://m.cdsoo.ru/00ac15c8
50 Bamueiliune coeunHenms butunoteka LOK
) Kby https://m.edsoo.ru/00ae15e8
51 ODo0LWEHKE B CUCTEMATIL3ALLUA
) 3HAHMIL
59 JKECTROCTE BOARI M CrIOCODE e Gubnuorexa HOK
i YCTPAHEHHA https:/im.edsoo.ru/D0ac 1 886
TIpaxTracckas padota Ne 6 mo - -
53 P " paboT butnuotcra [TOK
53 TeMe "HKECTROCTR BOJIBT 1T MCTO B
% " ‘ https://m.edsoo.ru/00ae 1ac8
cf yeTparcims
bubnunoreka LOK
54 ASHOMUHHNA
hitps:fm.edsoo.ru/00ae L cbd
55 AmorepHbie CBOHCIBA OKCHAA 1 bubnnorexa LOK
IHAPOKCHIA hups:Am.edsoo.ru/00ae 1 chd
bubmoTera TTOK
56 Kemezo !
https://m.cdsoo.ru/00ac1d86
57 OKCHitbL, I'HAPOKCHILLL 1 COLH butuunoteka LOK
. senesa (10} uxenesa (LD https://m.edsoo.ru/00ae35e6
58 OO00LEHHE H CHCTEMATI3ALUA
. 3HAHME
Mpaxrnaeckas padora Neo 7.
59 Pewenne skenepuMeHTaNbHBIX Bubnunorexa HOK
- 3a0au o reme «BukHelmme https:im.edsoo.rw/00ae3ded
METATIIB] M UX COSTHHEHHSY
BLISHCICITHS IO YPARTICITIAM - -
i ¥P: . butnuotera TTOK
60 XUMWHCCKHX PCaKTTH, CCITH OJTHTT

W3 PCArciTon jIai B W3ORITKE HITH

https://m.edsoo.ru/00ac 1750




COICPKHT TIpuMceH. Brismencriins
Macconoit O RLIXOMA TPOTYRTA

poaxTmn
61 0606L‘L'lt‘,l-lld.e H CUCTEMATH3ALILIA !
3HAHMEH
KonTpousnan pabota Ned 110 Teme
62 «BakHeHIINE METATBL H UX 1
COGIMHEHNSTY
63 Bemecrsa 1 MaTepHATLL B | Gubnuorerxa HOK
MOBCEAHEBHOH HKHIHH UCTORCKA https:im.edsoo. rw/00ae 3550
64 XUMIUCCKOC 3aTPANICITHG ] bugnuotcra [[OK
ORPYIKATONICH Cpern hitps://m.edsoo.r/00ae4270
65 Poib xuMuK B peIIeH N | bubnnorexa LOK
IKOIOIHYECKUX Npodien hitps:fm.edsoo.ru/00aed270
66 Peseperell ypok. Obo0wenne 1 | bubnnorexa LOK
CHCTEMATHIALMNA SHAHHIH hitps:fm.edsoo.ru/00ae0d0a
67 Peseprimunit ypor. Obodmenve u . bubmoTera TIOK
CHCTCMATHIATIHA 3TTATIHH https://m.cdsoo.ru/00adb3 3¢
68 Pezepenpiil ypox. OBodweHue u 1 bubunotera LLOK .
CHCTEMATHUIALMN 3HAHMI https://m.edsoo.ru/00ad%cb2
OBIEE KOJUUMYECTBO YACOB 110 68

[MPOTPAMME










