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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma Kypca OCHOBHOTO 0O0ImIero oOpa3oBaHHS 1O XUMUU it 8-9 KiaccoB
COCTaBJIEHA Ha OCHOBE CJIEYIOIIMX JOKYMEHTOB:

- depepalbHOTO KOMIIOHEHTA TOCYIApPCTBEHHOIO 00pa30BaTENbHOTO CTAaHAApPTa OCHOBHOTO
o0miero o0pa3oBaHMsA, CpenHEro oOmero OoO0pa3oBaHMs, YTBEPXKAEHHOTO NpUKa3oM MUHHCTEpCTBa
obpazoBanusi u Hayku Poccuiickoit ®Depepanmu ot 05.03.2004r Nel089 (¢ mociemyroumMu
W3MCHEHUSIMU )

- [IpumepHoii mporpammsl mpeameta ¢ yuerom OPIT - 2023.

- Asropckoii nporpammel O.C. T'abpuensia, C.A. CnagkoB Xumus 8-9 kiaccel. IlpeamerHas
munus yaeonukoB O.C. IN'abpuensna, M.I'. Octpoymona, C.A. Cnagkosa IIpocemenue, 2019r.

B rmporpamMMe yuMTBHIBAIOTCS OCHOBHBIE HAEM U MoyoKeHUs [lporpamMmbl pa3BUTHS U
dopmupoBanus YVY]| g ocHOBHOro oOmero ooOpasoBaHusa. OOywaromumecs: TOJDKHBI OBJAJETh
IPUEMaMH, CBA3aHHBIMU C OINPEAEICHUEM IOHATUN: OIPAaHUYMBATH UX, ONUCHIBATh, XapaKTEpU30BaTh U
CcpaBHUBaTb. Tak KaK XHMHUS — HayKa »3KCIEpHUMEHTaJbHas, oOOydaroluecs [IOJDKHBI OBJIAJeTh
[IO3HABATEJIIbHBIMU  YUEOHBIMH JICHCTBUSIMU: JKCIEPUMEHT, HaOJIIOJEHHE, HW3MEpEHUe, OIHMCaHue,
MOJeNIUpOBaHKe, TUIOTe3a, BBIBOJA. B mpomecce u3yueHuss Kypca y oOydaromuxcs HIpPOAOJIKAIOT
(bopMUpOBATbCS YMEHHUSI CTaBUTh BOIPOCHI, OOBIACHATH, KiIacCU(ULUPOBATH, CPAaBHUBATh, ONPEAECIATH
UCTOYHUKU UH(POPMALIUY, [TOJy4YaTh U aHAIU3UPOBATh €€, TOTOBUTh MH()OPMAIIMOHHBIA IPOAYKT.

B ocHOBY Kypca 10J105KeHbI cJIeiyIolue UIeu:

- MaTepHaIbHOE €IMHCTBO U B3aUMOCBS3b O0BEKTOB U SABJICHUN IPUPOIBI;

- BeAyIIas POJIb TEOPETUYECKUX 3HAHUU ISl OOBSCHEHUS M MPOTHO3MPOBAHMS XMMHYECKHX SBICHU,
OLICHKH UX IIPAKTHYECKOM 3HAaYUMOCTH;

- B3aMMOCBSI3b KQUECTBEHHOH 1 KOJIMYECTBEHHON CTOPOH XUMUYECKUX 0OBEKTOB MAaTEepHAILHOTO MHUPA;

- pa3BUTHE XMMHMYECKOM HAyKM M IPOU3BOACTBO XHMHYECKHMX BEILECTB U MAaTEpUAIOB UL
yIIOBJIETBOPEHHS MTOTPEOHOCTEH YenoBeKka u 00IIeCTBa, PEIICHHS ITT00ATBHBIX IPOOJIeM COBPEMEHHOCTH;
-T€HETUYECKAs CBS3b MEXK/y BEILIECTBAMU;

OTu uaen peanusyroTcs B Kypce XMMHUM OCHOBHOM HIKOJBI IYTEM JIOCTHKEHHUS CJEIYIOIIMX
neJen:

e @opMHpOBaHME Yy YYalIMXCS XUMHYECKOM KAPTUHBI MHpa KaK OpPraHMYECKOM 4YacTH €ro
L[EJIOCTHOW €CTECTBEHHOHAYYHOW KapTUHBI.

e Pa3purue mNO3HABATENbHBIX MHTEPECOB, MHTEIJIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEM
ydalmxcs B IPOLECCe U3yYeHUs] UMH XMMHUYECKON HAYKH U €€ BKJIaJa B COBPEMEHHBIN Hay4YHO-
TEXHUUYECKUU Iporpecc; GOpMUPOBAHNE BAXKHEUIINX JTIOTHYECKUX ONEpPalUil MBIIUICHUS.

e Bocnuranue yOexJ1€HHOCTH B TOM, YTO NMPUMEHEHHE MOJYYEHHbIX 3HAaHUH U YMEHHMH 1O XMMUU
SABJISIETCS. OOBEKTHMBHOM HEOOXOJMMOCTBIO il  Oe30macHOi paloThl C BEHIECTBAMH H
MaTepHajaMy B ObITY Y Ha IPOU3BOJICTBE.

e [lpoexTupoBaHuE M pealn3alys BBHITYCKHUKAMU OCHOBHOW WIKOJIBI JIMYHON 00pa3oBaTeiabHOU
TpaeKTOpUHU: BbIOOpa mpoduis oOydyeHus B CTaplied IIKOJe WM NPOPECCHOHATBHOIO
00pa30BaTENLHOTO YUPEKACHUS.

e OsiazeHle KIIOYEBBIMU KOMIIETEHIMSAMHU: Yy4eOHO-ITO3HABATENbHBIMU, HH(POPMAIIHOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKaTUBHBIMHU.

Kypc paccunran Ha oOsi3aTenbHOE M3ydeHHUe npeaMera B oobeme 140 yueOHbIX yacoB, 1o 2 yaca

B HeJenmo B 8-9 Kkiaccax.



Cojaep:xkaHue Kypca XUMHH
8 ki1ace
(70 yacos, 2 yaca B HeJ1eJI10)
HavyajbHble NOHATHS U 3aKOHBI XMMMU.

Tena u BemectBa. CBoicTBa BeleCcTB. DTaJOHHbIE (U3NYECKUE CBOMCTBA BellecTB. Marepuasl u
MaTepuaioBeeHue. Pollb XUMUU B JKU3HH COBPEMEHHOTO oOmecTBa. OTHOMIEHUE 00IMIeCTBa K XUMUU:
xeMopuaus u xemopoOousi.

Meroast u3zydenuss xumuu. HaOmonenune. OxcnepumeHT. MogenupoBanue. Mogenu
MaTepHualbHbIE U 3HAKOBBIE HJIM CUMBOJIbHBIE.

lNa3bl. XKunkoctu. TBEpapie BemecTBa. B3anuMHble NEPEXOIbI MEXKY arperaTHbIMM COCTOSIHUSMH
BElIeCTBa: BO3TOHKa (CyOnumanus) u Aecydonumanusi, KOHACHCAUS U HCIapeHue, KpUCTalliu3alus U
IIJIABJICHHE.

®uznueckue sBiaeHus. Yuctole BenecTBa U cMecu. ['oMOreHHsle U rereporeHHsle cmecu. Cmecu
ra3oo0paszHbie, xugakue u TBEpAbIC. CIOCOOBI pa3felieHUs] CMEcel: MEpPeroHKa, WM JUCTHIUISIHS,
oTcTanBaHue, PUIBTPOBAHUE, KPUCTAJUIM3AIMS WM BbllapuBaHue. Xpomatorpadus. [Ipumenenue »Tux
c11oco0o0B B J1a00paTOPHOM IIPAKTUKE, HAa MPOU3BOJCTBE U B OBITY.

XHUMHYECKHUE AIIEMEHTBl. ATOMBI U MOJIEKYJIbL. [IpocThie U cl0XKHBIE BelecTBa. AJUIOTPONUS Ha
npumepe kucioponaa. OCHOBHBIE MOJIOKEHUS aTOMHO - MoJIeKysipHoro ydeHusi. Monsl. BemectBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS.

3HaKu (CHMBOJIBI) XMMHUYECKUX 3JIEMEHTOB. MH(OpMamus, KOTOPYIO HECYT 3HAKU XHUMHUYECKUX
9JIEMEHTOB. DJTHUMOJIOTHS Ha3BaHUM HEKOTOPBIX XHMMHUYECKuX 5JeMeHTOB. Ilepuoauueckas Tabmuia
xuMHu4eckux sieMeHtoB J[. M. MenneneeBa: KOPOTKONEPUOAHBIM M JIMHHOIEPUOJIHBIA BAPUAHTHI.
[Tepuoas! u rpynnsl. ['maBHas u nmoOouHas moArpymnmsl, Wik A- u b-rpynnel. OTHOCUTENbHAS aTOMHAS
Macca.

Xumuyeckue (opmynbl. MHaexkcsl u koddduuuentsl. OTHOCUTENbHAs MOJEKYJsSpHas Macca.
MaccoBast 70711 XMMHUYECKOTO dJIEeMEHTa B coenuHeHuu. MHQopMaiius, KOTOpYyI HECYT XUMUYECKUE
(bopMybI.

Banentnocts. CtpykTypHBbIe (HOpMYJIbl. XUMHUECKHE JIEMEHTHI C MOCTOSHHON M TEPEMEHHOU
BaJICHTHOCTHIO. BbBom Qopmysnsl coenvHeHus 10 BaleHTHOCTH. OrmpeaeneHUe BaJICHTHOCTH
XUMHYECKOTO dJieMeHTa 1o ¢opmyne BemiecTBa. CocTaBiieHHE Ha3BaHUW COCAMHEHUM, COCTOAIIUX W3
JIBYX XUMHUUYECKHX 3JIEMEHTOB, M0 BAJICHTHOCTH. 3aKOH MMOCTOSIHCTBA COCTAaBa BEIIECTB.

Xumudeckue peakuud. PeareHTbl M IpoayKThl peakuuu. [Ipu3HaKM XUMHUYECKHMX PEaKIMi.
VcnoBusi X NpoTeKaHWsl M NpekpaileHus. Peaknuu ropeHus. DK30TEPMUUECKUE U IHAOTEPMHUYECKUE
pEaKUnH.

3aKOH COXpaHEHHMsS] MacChl BEHIECTB. XHMHYECKHME YypaBHEHUA. COCTaBICHHE XUMHUYECKHUX
ypaBHeHui. MHopmarus, KOTOpyro HeCET XUMUYECKOE YPaBHEHHE.

Knaccudukanus XUMHUYECKUX PEaKIUil MO COCTaBy M YHUCIY PEareHTOB M MPOIYKTOB. THIIbI
XUMUYECKUX DPEakiuid. Peakuuu coequHeHus, pa3ioxkeHus, 3amenieHuss u oomena. Kartammzatopsl u
KaTanus.

JlaGopaTopHbie ONBITHI

O3HaKOMJICHHE C KOJUIEKIIMEH 1a00paTOPHON MOCY/IbI.

[TpoBepka nmpubopa AJis MOJTy4YeHUs Ta30B Ha TePMETHYHOCTb.

O3HakoMIIEHHE ¢ MUHEpaJaMH, 00pa3yIOIIUMHU TPAHHUT.

[TpuroToBneHNe reTepoOreHHO cMecH MOPOILIKOB CEpbl U JKeje3a U UX pa3/IeIeHHe.
B3aumopeiicTBre pacTBOPOB XJIOPUIOB U HOAMIOB KaJHsl C paCTBOPOM HHUTparta cepedpa.
[Tonryuenue rugpokcuna menu(Il) u ero B3auMoaeicTBUE C CEPHON KHUCIOTOM.
B3aumonelicTBue pacTBopa coJibl ¢ KUCIOTOM.

Nouhs~wnNe



8. IIpoBepka 3aKkOHa COXpaHEHUs MacChl BELIECTB HAa IPUMEPE B3aUMOACUCTBUSA IUEIOYU U
KHCJIOTHI.

9. IIpoBepka 3aKkOHa COXPaHEHMs MacChl BEIIECTB HA MPUMEPE B3aUMOJICUCTBUSA LIENOYU U
cosm xkene3a (I11).

10. PaznoxeHue nepokcuaa BoJ0poa ¢ MoMoIIbo okcuia maprania (IV).

11. 3ameleHue Kejle30M MEAH B MEJHOM KyIIOpOcCe.

IIpakTnyeckne padoThl

1.  3HaKOMCTBO C JlabopaTopHbIM 00OpynoBaHueM. IIpaBmiia TEXHUKH O€30IIACHOCTH IPH
pabote B kabunere xumun. HekoTopsie BUabI padoT.
2.  AHanu3 no4Bbl

BaskHeilnue NpeaACTABUTEC/IN HEOPraHUNYECKUX BECIIECTB. KoaundyecTBeHHBbIE OTHOIIEHUSI B XUMHH

Cocras Bo3ayxa. [lonsaTtue 06 00bEMHOM 10716 KOMIIOHEHTA MPUPOAHON Ta30BOM CMECH —
Bo3qyxa. Pacu€r 00béMa KOMITIOHEHTA Ta30BOM CMECH I10 €T0 00BEMHOH JI0JIe 1 HA00O0POT.

Kucnopon. O3o0mn. [Tonyuenue kucnopona. CoOupanue U pacrno3HaBaHue KUCIOpoa. XUMHUECKUE
CBOICTBa KMCIIOPO/A: B3aUMOJICHCTBUE C METaNIaMU, HEMETAJUIAMU U CJIOKHBIMU BEIIECTBAMHU.
[Ipumenenue kucnopona. KpyroBopor kuciopoaa B Ipupoe.

Oxkcupel. OOpazoBaHre Ha3BaHUN OKCHIOB 0 UX Gopmyrnam. CocraBieHue GOpMyIT OKCHUIOB 11O UX
Ha3BaHusAM. [IpeacTaBuTen OKCUAOB: BOJIA U YIIIEKHUCIIBIN T'a3, HEral€Hast U3BECTb.

Bognopon B npuponie. dusnueckue u XMMUYECKUE CBOMCTBA BOAOPO/A, €T0 MOJIyYEHUE U
IIPUMEHEHUE.

Kucnotsl, ux cocras u knaccudukanus. Manukaropsl. Tabmuia pacTBOpUMOCTH.

ConsiHas U cepHast KUCJIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB 1 Ha3BaHus. PactBopumocTs coseil B Boje. [IpencraBurenu conei: Xjiopus
HaTpHsl, KapOOHAT HATpHs, GocdaT KaabIIHs.

ITocTostHHas ABoranpo. Kommuectso Bemectsa. Moib. Monsipaast macca. Kpatasle e quHUIBI
M3MEPEHUS KOJIMUECTBA BEIIECTBA — MUJUIMMOJIb U KHUIIOMOJIb, MUJUIUMOJISIPHAS U KUJIOMOJIIpHAS
Macchl BELIECTBa.

Pacuétel ¢ WCNOJIB30BAHMEM TOHATHH «KOJUYECTBO BEIIECTBA», «MOJIIpPHAs Maccay,
«IOCTOSTHHAST ABOTAIpO».

3akoH ABoraapo. MosspHblil 00bEM ra3oo0pasHbIx BelecTB. OTHOCHUTENbHAS MIIOTHOCTh OJHOTO
rasa 1o Jpyromy.

KpaTHble eaMHUIIBI U3MEPEHUS — MUJUTUMOJISIPHBIM U KUJIOMOJISIPHBIM 00beMbI ra3000pa3HbIX
BEIIECTB.

PacuéThl ¢ UCIOJIb30BaHUEM MOHITHI «KOJIMYECTBO BELIECTBA», «MOJISIPHASI Maccay, «MOJISIPHBIN
00BEM Ta3oB», «IIOCTOSTHHAST ABOTagpoy.

PacuéTel ¢ UCIOJIb30BaHUEM MOHITHI «KOJIMYECTBO BELIECTBA», «MOJISIPHASI Maccay, «MOJISIPHBIN
00BEM razoBy, «4UCIO0 ABOTAIPOY.

I'mapocdepa. KpyroBopor Bonael B mpupone. dusnueckme M XUMHYECKHE CBOMCTBAa BOJBI:
B3aUMOJIECTBUE C OKCUIAMU.

OcHoBanus1, UX cocTaB. PacTBOpUMOCTh OCHOBaHUH B Boj€. MI3MEHEHNE OKpAacKU MHAUKATOPOB B
niesiogHou cpeze. [IpencraBurenn menoyen: TiAPOKCHIBI HATPHSL, KIS U KaJIbIIU.

PactBopuTens u pactBopé€HHoe BeuiecTBo. PactBopsl. PactBopenue. I'maparel. MaccoBas noust
pacTBop€HHOro BemiecTBa. Pacué€Thl, CBsS3aHHBIE C HCIOJNB30BAHUEM TIOHATHUS «MaccoBasl A0S
pPacTBOPEHHOIO BELIECTBAY.

JlaGopaTopHbie ONBITHI

12. IlomyTHEHME U3BECTKOBOW BOJIbI IIPH MIPOIMYCKAaHUU YIJIEKHACIIOTO Iasa.
13. IlosydyeHue BOAOPOJa B3aUMOACUCTBUEM LIUHKA U COJISTHOM KUCIIOTHI.
14. Pacrnio3HaBaHHWE KHCIIOT UHIUKATOPAMH.



15. H3MeHeHne OKpacKd MHAUKATOPOB B LIECJIOYHOM CpeEE.
16. O3HakOMJIEHHE C TIpenapaTaM JAOMAaIlHEHd WM IIKOJIBHOM anTeYkh — pPacTBOPAMH
IIEPOKCHUa BOJOPO/Ia, CHIUPTOBOM HACTOMKH MOAA U HAIIATBIPHOI'O CIIUPTA.

IIpakTyeckue padoTbl

3. Ilomyuenue, coOupaHue U paclo3HaBaHUE KHCIOPOJA.
4.  Ilomydenue, coOupaHue U PaclO3HABAHUE BOJOPOAA.
5. IlpuroroBiieHHE PaCTBOPOB COJIEH C UX 33JaHHON MacCOBOM JTOJIEH.

OCHOBHBIE KJIACChI HEOPTAaHUYECKUX COeAUHECHUH

O6006menne cBeeHuit 00 OKcHIax, UX Kiaccu(puKaum, Ha3BaHUAX U cBoiicTBax. CriocoObl
MOJIYYEHUS] OKCUIOB.

OcHoBaHMs, HX KilacCU(HKAIUs, Ha3BaHUS M CBOWMCTBA. B3anMMOJCHCTBHE C KHCJIOTAMH,
KHUCJIOTHBIMM OKCHJIaMU U coyiiMU. PasnokeHue HepacTBOPUMBIX OcHOBaHUM. CrocoObl MONTy4eHHUS
OCHOBaHUM.

Kucnotel, ux «knaccubukanus u Ha3BaHusa. OOmMe XUMHUYECKHE CBOWCTBA KHUCIOT.
B3aumopeiictBue KHCIOT C MeETaulaMH. DJIEKTPOXUMHUYECKHNU Ppsl  HANpPSDKEHUW  METaJlIOoB.
B3anmopeiicTBUe KUCIIOT C OKCUaMU METaJIOB.

B3anMoneicTBue KHCIOT € OCHOBAaHUSIMH — pEaknMs HeWTpainu3auud. B3aumopencTBue KHCIOT
c COJISIMM. [TonydyeHnue 6eCKUCIOPOAHBIX
Y KHCIIOPOJCOAEPKALINX KUCIIOT.

Conu, ux kinaccudukanus u cBoiicTBa. BzaumoseiictBue coseit ¢ MetaniamMu, 0COOEHHOCTH ATHX
peakuuii. BzaumozaencTBue colieii ¢ CoIsIMH.

['eneTndeckue psiabl MeTaia 1 HeMeTasuia. ['eHeTuueckas CBsi3b MEXy Kilaccamu
HEOPraHWYECKHUX BEIECTB.

JlaGopaTopHble ONBITHI

17. B3auMoAeNCTBUE OKCHIA KAJBbLHS C BOJOM.

18. TlomyTHEeHUE U3BECTKOBOW BOJIBI.

19. Peakuus HeWTpaIHU3aLUH.

20. Ilomyuenue ruapokcuna meau (II) u ero B3auMonelicTBre ¢ KUCIOTOM.
21. Pasznoxenue ruapokcuga menu (1) mpu narpeBanuu.
22. B3zauMoJenCcTBUE KUCIOT C METAJNIAMM.

23. B3auMoaencTBue KUCIOT C COJISIMM.

24. O3HaKOMJIEHHUE C KOJUICKITUEH COJIeH.

25. BzaumopeiictBue cynbdara menu(Il) c xemnesom.

26. B3zaumojericTBuE CONEN C CONSIMU.

27. T'eHeTnyeckas CBs3b Ha IPUMEPE COCAUHEHUN MEIU.

IIpakTHyeckue padoTnl
6. Pemienue skcriepuMeHTaIbHBIX 3a/1a4.

IMepuoauveckuii 3akon u [leprnoanyeckasi cucreMa XMMHUYECKUX 3JIEMEHTOB
J. . MeHnaesieeBa u CTpOEHHE aTOMA
EcrecTBenHBIE ceMelicTBAa XHMHYECKMX DIJIEMEHTOB: IIENOYHBIC U IEIIOYHO3EMEIILHBIC
METaIlJIbl, TAIOTeHBl, UHEPTHBIE (O1aroponaHbie) ra3sl. AMQPOTepHOCTh. AM(OTEpHBIE OKCUIBI U
ruapokcuabl. KoMIIeKCHBIE COMN.
Otkpeitue /1. . Menneneessim [lepuoauyeckoro 3akoHa u cozganue um lleproanueckoi
CHCTEMBI XHUMHYSCKHX IJICMEHTOB.



ATOMBI Kak (popMa CyIIECTBOBAHHMS XHMHUYECKHX 3JIEeMEHTOB. OCHOBHBIC CBEJCHUS O CTPOCHHUH
aToMoB. JlokazaTenbCTBa CIIOXKHOCTH CcTpoeHuss atomoB. OmbiThl Pesepdopma. [lmanerapHas momaens
CTPOCHHUSI aTOMa.

CocTaB aTOMHBIX S7ep: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHas Macca. B3anMocBs3b
MOHSATHH «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Macca.

Muxkpomup. DnekTpoHbl. CTpOEHUE JEKTPOHHBIX YPOBHEH aTOMOB XMMUUYECKUX AJIeMEHTOB NeNe
1-20. TlonsTHe 0 3aBEPIIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. ®usnueckuid cMmbicn  cuMBOMKH  [lepumoanudeckoit  cuctembl. CoBpeMeHHas
dopmynupoBka [lepuoamueckoro 3akoHa. M3MeHeHUsT CBOMCTB 3JIEMEHTOB B MEPUOJAX M TPYIIaX, KaK
GYHKIHS CTPOSHUS JIEKTPOHHBIX 000JIOYEK aTOMOB.

XapakTepucTuka »dJEMEHTa-MeTajlla M 3JEMEHTa-HeMeTa/la 10 WX T[OJOXKEHHUIO B
[lepuoauueckoii cucreme xumuyeckux snemeHToB 1. 1. Meneneena.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peaxkuuu

Honnast xumudeckasi cBsizb. VoHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HeMeTaioB. CXeMbl
0o0pa3oBaHUsi MOHHOW CBSI3W MJisi OMHAPHBIX COCNMHEHHWH. VOHHBIE KPUCTAUIMYECKHE PEIMIETKH U
¢dusnyecKkue CBOMCTBA BEUIECTB C ATUM TUIIOM petEToK. [ToHsTHE 0 POpMYIBHOM eTMHUIIE BEIIECTRA.

KoBajeHTHass XMMHYECKasi CBs3b. OJCKTPOHHBIE W CTPYKTypHBIC (opmyinsl. KoBameHTHas
HenoJsipHast  CcBsi3b. (Cxembl 00pa3oBaHUS KOBAJEHTHOW CBSI3W Ui OWHApHBIX COCTUHEHHIA.
MoneKkyJapHbIe U ATOMHBIE KPUCTAJUTMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.

DIIEKTPOOTPULIATENLHOCTh. Psn anexkrpoorpunarensHocTi. KoBajgeHTHas nmossipHas XUMUYeCKas
cBs3b. Jlumonmbs. CxeMbl 00pa3oBaHUS KOBAJICHTHOW TOJSPHON CBSI3M IS OWHAPHBIX COCTUHCHHM.
MonexynsipHble M aTOMHbIE€ KPUCTAUIMUECKUE PELIETKH, CBOWCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Meramnueckass XUMHYECKasi CBsI3b W METAJUIMYECKas KpucTauiueckas pemérka. CBoicTBa
BEILECTB C ’TUM TUIIOM pelIEToK. EnnHas npuposa XuMUYECKUX CBSI3EH.

Crenennr okucieHus. CpaBHEHHE CTENEHU OKHCICHMS W BajeHTHOCTU. [IpaBumiia pacuéra
CTENeHEeN OKUCIeHHUS 110 PopMyIaM XUMUYECKUX COeTMHEHUH.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. OrmpeseieHne CTEeTNEeHe  OKUCICHHS s
9JIEMEHTOB, OOpa3yMIIUX BeIIecTBA pPa3HbIX KiaccoB. Peaknuu HMOHHOTO OOMEHa M OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENb W BOCCTAHOBHUTENb, OKHCJIECHHE M BOCCTAHOBJICHUE.
CocraBiieHHEe YpaBHEHHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH METOAOM 3JIEKTPOHHOIO
OanaHca.

JlaGopaTopHbie ONBITHI

29. MH3roroBneHue MOJENN, UIUTIOCTPUPYIOIIEH CBONCTBA METAJUIMYECKON CBS3U

Copaeprxanue nporpaMmbl
9 knacc
(70 yacos, 2 yaca B He/leJII0)
IToBTOpeHue 1 00001IeHUE CBEEHNI MO Kypcy 8 kiacca

bunapusie coenuaenus. OKCcuIbI coseo0pa3yrore 1 Hecoeoopasyroniue. [ uapoKCuap:
OCHOBaHUs, aM(OTEpHBIC, KUCIOThI. CpelHre, KHCIIbIC, OCHOBHBIC COJIH.

O06o001enre cBeIeHni 0 XUMHIECKUX peakmnusax. Kimaccuukamms XuMruaeckux peakiui mo
Pa3IMYHBIM OCHOBAHUSIM: COCTAaBY U YHCIIY PEarupyrIIMX U 00pa3yIOIIMXCs BEIIECTB, TCINIOBOMY
3¢ dexTy, HanpaBICHUIO, U3MEHEHHIO CTETIEHEN OKHCIIEHUS 2JIEMEHTOB, 00pa3yIOUINX pearupyronme
BEIECTBA, (ha3e, HCIOJIb30BAHUIO KaTalnu3aTopa.

[TonsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. DakTophl, BIUIIONINE HA CKOPOCTh XUMUUYECKHUX
peakLmii: mpupoaa pearupyrolnx BEUIECTB, UX KOHIIEHTPALMs, TEMIIEpaTypa, MII0Ma b
COTIPUKOCHOBEHUS, HAIMUKE KaTtanu3aTopa. Karamus.

JlabopaTopHbIe ONBITHI



B3anmoneiicTBre aMmMuaka U XJa0pOBOJ0OPOIA.
Peakuus neltpanuzamnuu.
Ha6monenue TemnoBoro 3ddexra peakiny HeHTpaTu3aIim.
B3aumMopeiicTBre cepHoi KUCIOTHI ¢ okcuaoM Meau (I1).
PazioxeHue rnmepokcuia BOJA0po/Ia ¢ OMOIIBIO KaTajaa3bl KapTodes

6. 3aBHCHUMOCTb CKOPOCTH XMMHYECKON PEAKIIMU OT IPUPOJIbl PEAarupyroIMX BEIIECTB Ha
npuMepe B3aUMOJICHCTBUS PACTBOPOB THOCYIIb(aTa HATPHS U XJIOpHIa 6apusi, THOCYIb(haTa HATPHUS
W COJITHOM KHCIIOTEI.

7.  3aBUCHMOCTb CKOPOCTH XMMHUYECKOM PEAKIIMH OT MPUPOJIbl METAILJIOB IIPHU UX
B3aUMOJCHCTBUH C COJITHOM KHCIJIOTOM.

8.  3aBUCHMOCTb CKOPOCTH XMMHUYECKOU PEAKIMH OT IPUPOBI KUCIOT IPU
B3aUMOJCHCTBUH UX C JKEJIC30M.

9. 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON PEaKIIuu OT TEMIIePaTyPhI.

10. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOUN pEaKIMU OT KOHIEHTPALUH.

11. 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOM peakuuu OT IUIOAA CONPUKOCHOBEHUS
pearupyromux BeuecTB.

12. 3aBUCUMOCTbH CKOPOCTU XUMHUYECKON PEaKIIMU OT KaTalIu3aTopa.

uAhwWwNe

XuMHYECKHE P€aKkIuM B pacTBopax 3JIEKTPOJUTOB

[TonsiTie 00 AIEKTPOIUTHYCCKON NHCCOLMALMHA. DJIESKTPOJMTHI U HEAICKTPOJIUTHL. MexaHu3m
JTUCCOITMAIIMN  AJICKTPOJIUTOB C PA3JIMUHBIM  XapakTepoM CBs3u. CTeNneHb d3IEKTPOJMTHUYECKOU
nuccorani. CHIIbHBIE U CJIa0bIC SJIEKTPOJIMTHI.

OCHOBHBIC TOJIOKCHHS TCOPUHU DJICKTPOIUTHUCCKON nuccoruanun. Kinaccudukaiys HOHOB M UX
cBoiicTBa. KHCIIOTBI, OCHOBAHUS U COJIM KaK AJICKTPOJIUTHI. VX Kiaccudukanys u Juccorurausi.

OO0muye XMMHUYECKHEe CBOMCTBA KHUCIIOT: M3MEHEHHWE OKPAacKH HWHJIWKATOPOB, B3aHMOJICUCTBHEC C
MeTallJIaMH, OKCUJaMH M TUIPOKCHUIAMH METaJUIOB U COJSIMU. MOJEKyspHble U MOHHBIE (IIOJIHBIE U
COKpalIEHHbIC) YPABHEHUS PEAKIIUN.

XUMUYECKUN CMBICI COKPALLIEHHBIX YPABHEHUH. Y CIIOBUS MPOTEKAHUS PEAKIUNA MEXKIY IIEKTPOIUTAMU
JI0 KOHIIA. Psig akTHBHOCTH METaJIjIOB.

OO01Ire XMMUYECKHE CBOMCTBA IIIeJI0Uei: B3aUMOJACHCTBUE C KHUCIIOTAMH, OKCHIAMH HEMETAJLIIOB,
comssmu. OOIIMEe XMMHYECKHE CBOWMCTBA HEPACTBOPUMBIX OCHOBAHUM: B3aMMOJCHCTBUE C KHUCJIOTAMH,
Pa3JIOKEHUE IPU HAIPEBAHUM.

OO0mme XMMHUYECKHE CBOWMCTBA CPEIHUX COJICH: B3aUMOJIEHCTBHE C KHUCIOTaMH, IIEI0YaMHU,
COJISIMM 1 MeTaiaMu. B3anMo1eiicTBHE KHUCIIBIX COJIEH CO IIeJIOUYaMH.

['uaponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJiel ¢ BOIOW. [ MaApon3 coi CUITbHOTO OCHOBAHUS
1 cnaboi KucoTel. ['uapom3 comu c1aboro OCHOBaHUS U CHIbHOM KucioThl. [1lkana pH.

CBoiicTBa KHCIJIOT, OCHOBAaHUM, OKCHJIOB W COJICM B CBETE TEOPUU DJICKTPOJIUTUUYECKON
JUCCOIMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JlaGopaTopHbIe ONBITHI.

13. Jluccommarus ciraObIX 3JIEKTPOJMTOB HA IPUMEpPE YKCYCHOM KHUCITOTHI.

14. H3MeHeHue OKpPAacK! MHIUKATOPOB B KUCIOTHOU CpeJie.

15. Peakiusa HEUTpAIM3AIMK PACTBOPA MIETOYN PA3TUUYHBIMU KUCIIOTAMHU.

16. Tlomyuenue runpokcuaa meau (I1I).u ero B3auMopaeiicTBrE ¢ pa3TMIHBIMUA KHUCIOTAMHU.
17. BzaumojeicTBUE CHIIBHBIX KHCIOT ¢ okcuaoM Meau (I1).

18-20. BzaumogaeiicTBHE KHCIOT ¢ MeTalIaMH.

21. KauecTtBeHHas peakiys Ha KapOOHAT-HOH.

22. Ilomy4yeHue CTyHA KDEMHUEBON KHACIIOTBHI.

23. KadecTBeHHas peakiys Ha XJOPHUJ - WU CyIb(aT-HOHbI
24. UW3meHeHHe OKpacKu MHIUKATOPOB B MIEIIOYHOU cpene.



25. BzaumogeiicTBuE 1I€JI0YEH C YTIIEKUCITBIM Ta30M.

26. KauecTBeHHas peakiusi HAa KAaTHOH aMMOHHMSI.

27. Tlomyuenue runpokcuaa meau (I1) u ero paznoxenue.

28. BzaumopeiicTBue KapOOHATOB C KHUCIOTAMHU.

29. Ilonmyuenue runpoxcuna sxeneza(lll).

30. BsaumopericTBue xkene3a ¢ pactBopoM cyibdata meau (II)

IIpakTnyeckne padoThl

1. CBoiicTBa KMCJIOT, OCHOBaHUM, OKCHJIOB M COJIEH B CBETE TEOPUHU
AJIEKTPOIUTUYECKON AUCCOLUALIMHI U OKUCIUTEIHbHO ~BOCCTAHOBUTEIIbHBIX PEAKIINI

HemeTtanasl 1 ux COCIMHCHUHA

CTpoeHHME aTOMOB HEMETa/UIOB W HX TMojoxeHue B llepumoamueckoir cucreme. Psn
aeKTpooTpuliarensHocT. Kpucrannnyeckue peméTki HeMeTalIoB — MPOCTHIX BEIECTB. AJTOTPONHS
u e¢ npuuuHbl. DusnUeckue cBoOWCcTBa HeMeTauioB. OOIIME XUMUYECKHE CBOMCTBA HEMETAJIIOB:
OKHUCJIUTETIbHbIE U BOCCTAHOBUTEIBHBIE.

["asiorensl, cTpoeHUE X aTOMOB U MOJIeKyJ. PU3NYECKHe U XMMUYECKHUE CBOICTBA TajOT€HOB.
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB TajOreHOB B 3aBHCHUMOCTH OT WX mojoxeHus B [lepumomuueckoit
cucreMe. HaxosxieHre raJioreHoB B IPUPOAC U UX MOJIyYCHHE. 3HAYCHUE U TPUMEHEHUE TaJIOT€HOB.

['amoreHOBOJOPOABI U COOTBETCTBYIOIIME UM  KHUCJIOTBHL:  IUIABUKOBAs,  COJISHAS,
OpoMOBOAOpPOIHAS, HOMOBOAOpOAHAs. ['amorenunpl. KauecTBeHHbIE peaklMM Ha TalOTCHHI-HOHBI.
[TprMeHeHre CoOeIUHEHHH TaJIOreHOB U UX OMOJIOTHYecKas poJib.

O6mas xapakrepuctuka djeMeHTOB VIA-rpynmel. Cepa B mnpupone U €€ MOJTydeHHE.
AmnoTponHbie MOIU(UKALIMK CEPbl M UX CBOMCTBAa. XMMHYECKHE CBOMCTBA CEPhI U €€ MPUMEHEHHE.

CepoBOJIOPOJI: CTPOCHUE MOJICKYJIbI, (U3HYECKHEe M XUMHUYECKHE CBOHCTBA, IOJIYYCHHE U
3HaueHue. CepoBopopoanas kuciota. Cynbpuabl 1 ux 3Hauenue. JIroMuHODOPEI.

Oxkcup cepsl (IV), cepaucrast kuciora, cyabgutel. KauecTBeHHast peakiys Ha CyIbQUT-UOH.

Oxkcun cepsl (VI), cepras kucnota, cynbdatel. Kpuctannoruapatel. KauecTBeHHast peakius Ha
cynbdaT-HoH.

CepHast KHCIIOTa - CHIBHBIN anekTponuT. CBolcTBa pa30aBICHHON CEpPHOW KHUCIOTHI, Kak
TUMAYHON KHCJIOTHI: B3aUMOJICMCTBHE C METaJJIaMH, OCHOBHBIMH U aM{OTEPHBIMH OKCHJIAMH,
OCHOBaHUSMHU U aM(POTEPHBIMU TUIPOKCUIAMHU, cosisiMu. KauecTBeHHast peakiins Ha Cyib(aT-HOH.

OOmiass xapakTepucTUKa »3JIEMEHTOB VA-rpynmnbl. A30T, CTPOE€HHE aroMa U  MOJIEKYJIbL.
Ou3nyecKue U XUMUIECKHE CBOMCTBA M MPUMEHEHHE a30Ta. A30T B MIPUPOJIE U €r0 OMOIIOTUYECKAS POJIb.

AMMHaK, CTpOEHUE MOJIEKYIBI M (PU3UUYECKHe CBOMCTBA. AMMUa4yHasi BOJia, HAIIATHIPHBINA CIIUPT,
ruapaT aMmuaka. JIOHOPHO  -aKIenTOpHBI  MeXaHW3M Oo0pa3oBaHUS KaTHOHA  aMMOHWUS.
BoccranoBurenbHbie cBoiicTBa ammuaka. Coinu aMMOHUS U MX TpuMeHeHne. KaduecTBeHHast peakiiusi Ha
KaTHOH aMMOHHUS.

Okcuapl a30Ta: HecoseoOpa3yrolue U KUCIOTHBIC. A30THUCTasi KUCIOTa M HUTPUTHL. A30THas
KHUCJIO0Ta, €€ MoJlydyeHue U cBoiictea. Hurparsl.

®ochop, crpoenne aroma u amiorponus. Dochunel. Dochun. Oxcun dochopa(V) u
oprodochopnas kucnora. Pocharer. Dochopusie ynodperus. MHCEKTULIHIBI.

OO0mas xapakTepucTuKa 3JIeMeHTOB [V A-Tpymmbl: 0COOCHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BEILECTB U COCAMHEHUN B 3aBUCUMOCTH OT IOJIOKEHUA 37eMeHTOB B [lepunonnueckoii cucreme. Yriepoa.
AnnotrponHeie  Momudukanuu: anmas, rpadur. AmopdHBIA yrIepox W €ro copra: caxa,
AKTUBUPOBAHHBIA  yroiab. AjcopOmus. XuUMHYECKHE CBOWCTBa yriiepona. Kokcoxumudeckoe
MIPOU3BOICTBO U €ro MpoayKius. Kapoumabr.

Oxkcun yrnepona(ll): crpoenune Monekynsl, monydyeHue u ero coictBa. Okcun yriepona(IV):
CTpPOEHHE MOJIEKYJbl, MOJIY4YeHHE W €ro CBOWCTBA. YrojbHas Kuciora. Coiu yroibHON KHUCIIOTHI:
KapOOHATHI U TUPOKapOOHaAThI. TexHu4eckas v MuIeBas coja.



Heoprannueckue # OpraHM4YecKuMe BELIECTBA. YTJIEBOAOPOAbL. XHUMHUYECKOE CTPOCHHUE
OpPTraHWYECKUX BEIIECTB, KAK NOPAIOK COEAMHEHUSI aTOMOB B MOJIEKYJIE 110 BAJICHTHOCTH.

MertaH, 3TaH, Kak TMpeeibHBIC YIJIEBOJOPOAbl. OTWIEH W aleTUJICH, KakK HeNpeaeiabHbIe
(HeHachIIIEHHBIE) YIIIeBOAOPObl. ['opeHue yrieBoaopoaoB. KauecTBeHHbIE peakliud Ha HelpeieabHbIe
COC/IMHEHUSI.

DTHIIOBBIN CIIMPT, €T0 MOJy4YeHUe, MpUMEeHEHHEe U (u3uosiorndeckoe aeictue. TpéxaTOMHBIN
cnupTt raunepud. KadecTBeHHass peakisi HA MHOTOATOMHBIE CIHUPTHI. YKCYCHas - IPEICTaBUTEINb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero atoma u cBoictsa. Kpemuuit B npupozae. Cununuasl u cuinad. Okcupg
kpeMmumsi(1Y). Kpemuuenas kuciora u e€ couu.

[TpousBoACTBO cTekia U HeMeHTa. [Ipoaykius CUIIMKaTHONW TPOMBIIILIEHHOCTH: ONTUYECKOE
BOJIOKHO, KepamuKa, dhapdop, dasHc.

OnTryeckoe BOJIOKHO.

Hewmeramnsl B mpupoae. dpakunoHHass NEperoHka XHAKOTO0 BO3AyXa KaK CHOCO0 IMONTy4eHUS
KHCIIOpo/1a, a30Ta, aprona. [lomydenue pocdopa, kpemHus, xjaopa, iioga. DIEKTPOIU3 PaCTBOPOB.

[lonyyeHue cepHON KUCIIOTBL: ChIPhE, XUMHU3M, TEXHOJIOTUYECKAs CXEMa, METO/1 KUIISALIErO C0s,
MPUHIUIIBI TETI0O00MEHA, TPOTUBOTOKA U UPKYISAUU. OneyM. [Ipon3BoaCTBO aMMuUaka: ChIpbE,
XUMH3M, TEXHOJIOTMYECKas CXeMa.

JlabopaTropHblie ONBITHI

31. Pacmo3zHaBaHue rajoreHuI-MOHOB.

32. KadecTtBeHHBIC peaKIMu Ha CYIb(haT-HOHBI.

33. KauecTBeHHas peakiys Ha KATUOH aMMOHHUSI.

34. XHMHYECKHE CBOMCTBA a30THOM KUCJIOTHI, KaK dJEKTPOJIUTA.

35. KauectBennsie peakiuu Ha ¢ocdar-uoH.

36. IlomyudeHue ¥ CBOMCTBA YTOJbHOU KUCIOTHI.

37. KauectBenHas peakuusi Ha KapOOHAT-HOH.

38. IIpomyckaHue yrieKucsiaoro raza yepes pacTBOp CUIMKAaTa HaTpUs.

IIpakTyeckue padoThI

N3yyeHne CBOMCTB CONSTHOW KUCIIOTHI.

W3yuenue CBOMCTB CEPHOM KHUCIIOTBHI.

[TosryueHne amMmmuaka 1 U3y4eHHE €ro CBOMCTB.
[lonmy4yeHue yrieknucaoro ra3a u M3y4eHHe €ro CBOMCTB.

A wWN

MeTasuibl 1 HX COCAMHEHUS

[Tonoxxenne metamioB B [lepuoguueckoil cucreme xumuueckux snemeHToB [[. M. Menneneena,
CTPOCHHE HX aTOMOB W KpUCTAUIOB. MeTajuinueckas CBSI3b M METAUIMYECKas KpHUCTAJUIMYeCKas
peméTka. OU3NYecKre CBOWCTBA METAIUIOB: JIEKTPO- U TEIJIOMPOBOAHOCTD, OTPaKAIOIIasi CIOCOOHOCTD,
MJIaCTUYHOCTDh. CrijIaBbl YEPHBIEC U IIBETHBIE.

Metauibl KaK BOCCTAHOBUTENU. DJIEKTPOXUMHUYECKUIN PSJl HaNpsDKEHU. B3anMoielicTBre METasjioB C
HEeMeTaJllIaMH, OKCUJIaMH, KUCJIOTaMH, COJIAMHU. AJTIOMUHOTEPMUSI.

CtpoeHune aTOMOB U TIPOCTHIX BEIIECTB MIETOYHBIX METAIUIOB. 3aBUCUMOCTh (DM3UYECKUX U XUMUUYECKHUX
CBOMCTB IIEJIOYHBIX META/VIOB OT 3aps/ioB sijaep UX aToMoB. OKCHABI U THAPOKCHABI IIETOYHBIX
METAJJIOB, WX I[OJYyYECHUE, CBOWCTBA, NPUMEHEHHE. BakHeillne CoJIM IIeJOYHBIX METaUIOB, HX
3HAYEHUE B )KMBOW U HEKUBOU MIPUPOJIE U B )KU3HHU YEIIOBEKA.

CtpoeHne aToMOB W MPOCTHIX BEIIECTB IIEIOYHO3EMENHHBIX METAJJIOB. 3aBUCUMOCTh (DU3UYECKUX U
XUMHYECKUX CBOMCTB IIEJIOYHO3EMENbHBIX METAUIOB OT 3apsaoB sjaep HX aToMoB. OKCHUIBI U
TUJIPOKCHIBI IIETOYHO3EMENBHBIX METAJUIOB, MX IOJYyYEHHE, CBOWCTBA W IMpPUMEHEHHE. Baxueiimne
conu MIENOYHO - 3€METbHBIX METAJJIOB, X 3HAUYEHUE B MPUPOJAE M KHU3HU denoBeka. KapOoHaThl u
TUAPOKAPOOHATHI KAJIBITHSL.



XKéctkocTh BOABI: BpeMeHHas U moctosinHas. CrocoObl yCTpaHEeHUs BPeMEHHOH kEcTkocTh. CrocoOb
YCTpaHEHHSI TMOCTOAHHOW XKECTKOCTH. MouuThl. COEOUHEHUS ATIOMUHHMS B TPUPOAC. XHUMHYECKUE
cBoiicTBa anmroMuHMSA. OCOOEHHOCTH OKCHJA U TUAPOKCHIA aTFOMUHUS KaK aM(OTEpHBIX COCTUHCHHA.
Baxneiimme conm amoMuHus (XJI0pu, cyabdar).

OcoOenHocTu cTpoeHMs aroma xenes3a. JKene3o B mpupone. Baxuelimme pynbl xkenesa. OKcuzabl u
ruapokcuabl xene3a(ll) u xenesa(lll). Comm xeneza(ll) u xenesa(Ill). O6Hapy)eHHEe HOHOB KAaTHOHOB
JKeJle3a B pacTBOpe. 3HaUEHHUE COEIMHEHUN JKeTe3a.

Koppo3us xumudeckast 1 3JIEKTPOXUMUYECKas. 3alllMTa METAJIIOB OT KOPPO3UU. MeTalljibl B IpUpOJIE: B
CcBOOOHOM BUJIE U B BHJIE coequHeHui. [TonsTre o metamurypruu. UépHas U [IBETHASI METaJLTyprHsl.
[TupomeTamyprus, TuIpOMETaLTyprus, sjaeKkTpoMeTainyprus. Jlomennslii mpouecc. [lepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIU3 PACILIaBOB.

JlaGopaTopHble ONBITHI

39. BsaumogeiicTBue xene3a ¢ pactBopom cyibdara meau(Il).
40. TlonydeHue U3BECTKOBOM BOJIbI U OIBITHI C HEH.

41. Tlomyuenue ruapokcunos xxenesa(ll) u (III).

42. KayecTBEHHBbIE pEaKI[MU HA KaTHOHBI JKeje3a

IIpakTHyeckue padoTsl

6. Ilomyuenue xecTKON BOABI U CIIOCOOBI €€ YCTpaHECHHUSI.
7.  PemieHne skCepUMEHTANBHBIX 3a7a4 110 TeMe «MeTamisD.

XuMHSI 1 OKPYsKal0as cpeaa

Crpoenue 3eMid: sIpo, MAaHTHSI, 3¢MHas KOpa, MX XUMUYCCKUi cocTaB. JIutochepa u eé
XUMHYECKUM cocTaB. Munepaibl. Pyasl. Ocagounsie mopoasl. [lose3nbie uckonaempie. X MMHUYECKHUI
cocTaB THaApochepbl. XUMHUECKHI COCTaB aTMOC(hEpHI.
HcTOYHMKY XUMHUYECKOTO 3arps3HEHUs OKpYXaroiiei cpenbl. [ 106anpHbie 9KOIOrHuecKre MpooIeMbl
YeJI0BEUECTBA: MAPHUKOBBIN 3(PEKT, KUCIOTHBIE IO, 030HOBBIE IBIPBI. Mk TyHaApOIHOE
COTPYIHUYECTBO B 00IACTH OXPaHbl OKPYKAIOIIEH CPeIbl OT XUMUYECKOTO 3arpsi3HeHus . «3enéHas
XUMHS.
JlabopaTopHbIe ONBITHI

43. VI3y4yeHue TpaHUTA.

O06001IeHe 3HAHUI 0 XUMHUH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroroBka kK OCHOBHOMY roCyIapCTBEHHOMY IK3aMeHY

CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUECKOTo 3yieMeHTa B [lepuonnueckoit
cucteme. CTpoeHHE BelleCTBAa: XUMUYECKasl CBSI3b U KPUCTAIUIMUECKNE PEIIETKU. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX IEMEHTAMHU IPOCTHIX BEILECTB (METAJUIOB, HEMETAJUIOB, OJ1arOPOJHBIX Ia30B) OT
I0JIO’KEHUS 21eMEHTOB B Ilepnonnueckoii cucreme. THUIIOIOTHS HEOPraHUUECKUX BEIIECTB, ACIEHUE UX
Ha Kjacchl ¥ rpynnsl. [IpencraBureny.

[Ipu3Haku u ycia0BHsI IPOTEKAHUSI XUMHUUECKUX PeaKIMi. TUIIOIOrus XUMUYECKUX pEaKLUi 110
pa3IUYHBIM OCHOBaHUAM. Peakiu noHHoro oomMeHa. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
XUMHUECKUE CBOICTBA MPOCTHIX BEIIECTB. XapaKTepHbIe XUMUUYECKHE CBOMCTBA COIe00pa3yoLx
OKCHJIOB, THJIPOKCHJIOB (OCHOBAHMM, KUCIOT U aMPOTEPHBIX THAPOKCUIOB), COJIEH.



YyeOHo-TeMaTHUYECKHI IJIAH

No HanmMenoBanwue pasnenoB (Tem) KonnuectBo B ToMm uncie Ha npoBegeHue
Jacos 110 ITpakTnueckux pador | KoHTponbHbBIX
nporpamme pa60T
8 knacc
1 | HauanbHble NOHATHUS U 3aKOHBI XUMHUU 21 2 2
2 Baxneiimue npeacraBuTenn 18 3 1

HCOPraHM4CCKHUX BCIICCTB.
KonndecTBeHHBIE OTHOIICHHS B XUMHUH

3 | OcHoBHBIE KJIaCChl HEOPraHUYECKUX 10 1 1
COETUHEHUN
4 [Tepnonnueckuit 3akon u Ilepmommueckas 8 1

cucremMa XuMu4yeckux oanemeHrtoB J[. .
MenzeneeBa U CTpOEHUE aTOMaA

5 | Xumuueckas  cBA3b.  OKHCIUTEIBHO - 11 0 2
BOCCTAHOBUTEJIbHBIC PEAKITUU
Pesepn 2
Hroro 70 6 7
9 knacc
1 [ToBTOpenue u 0600IIEHNE CBEICHU 110 5
Kypcy 8 kiacca. XMMHUYECKUE peaKInu
2 | XumuuecKkue peakiuy B pacTBOPax 12 1 1
3 HewmeTamis! 1 UX COSIMHESHUS 25 4 1
4 | MeTamisl ¥ UX COEIMHEHUS 16 2 1
5 | Xumus u okpyxaromas cpeia 2
6 | O6GoOmEeHNe 3HAHMIA IT0 XUMUH 32 KypC 7 1
OCHOBHOI mKkojabl. [ToaroroBka K
OCHOBHOMY TOCYIapCTBEHHOMY dK3aMEHY
(0I'9)
Pezeps 1
Hroro 68 7 4

IlnannpyemMble pe3y/ibTaThbl OCBOCHHUSI Y4eOHOr0 MpeaMera
[To 3aBepieHnI0 Kypca XUMUHU HA ITAaHE OCHOBHOTO 00I11eT0 00pa30BaHus BHIITYCKHUKU
OCHOBHOM IIKOJIBbI IOJ’KHBI OBJIAJIETh CIEAYIOIUMH pe3yIbTaTaMu:

JInuHOCTHBIE pe3yJIbTaThI

JlngocTHBIE pe3yabTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOIIETo 00pa3oBaHUs JOCTHTAIOTCS B
Xo/le OOy4eHHs] XUMHH B €IMHCTBE y4eOHONH M BOCIHUTATEIHHON JEATEIHHOCTH B COOTBETCTBUU C
TPAAUITMOHHBIMA ~ POCCHUUCKHMH  COIIMOKYJIBTYPHBIMH ¥ JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH,
MPUHSTHIMHU B OOIIECTBE MPaBUIAMH U HOPMaMU MOBEACHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHUS W COIMANHM3alUd OOydaromuxcsa. JIMUHOCTHBIE pE3yJNbTaThl OTPAKAIOT TOTOBHOCTH
00yJaromuXcsi PyKOBOJCTBOBATHCS CHUCTEMOW MO3UTUBHBIX I[EHHOCTHBIX OPHEHTALUHA U pacIIMpeHue
OTIBITA JIEATEITHLHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS




LIECHHOCTHOTO OTHOILICHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAy4HOMY
HACJIe/INI0, IOHUMaHMs 3Ha4eHUs1 XMMUYECKON HAyKH B ’)KM3HU COBPEMEHHOIO OOILIECTBA, CIIOCOOHOCTH
BJIAJCTh JOCTOBEPHOM MHQOpPMALKEH O TepeloBBbIX TOCTHKEHUSX U OTKPBITHUSX MHPOBOH U
OTEYECTBEHHON XUMHH, 3aNHTEPECOBAHHOCTH B HAY4HBIX 3HAHHSX 00 YCTPOWCTBE MUpa U OOILECTBA;

2) rPaKIaHCKOr0 BOCIIMTAHMS:

MIPEACTABJICHHUS O COIMAIBHBIX HOPMaxX W MPaBWIaX MEKIUYHOCTHBIX OTHOIIEHWH B KOJUICKTHBE,
KOMMYHHKATHBHOW  KOMIIETCHTHOCTM B  OOIIECTBEHHO TOJE3HOW, y4eOHOMCCIEA0BaTEIhCKOM,
TBOPYECKON M APYTHX BUJAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM NEATEIbHOCTH
IIpyU  BbIIIOJIHCHUUN y‘-Ie6HBIX, MMO3HABATCJIbHBIX 3a4da4, BBIIOJHCHHUU XUMHYCCKUX JSKCIICPUMCHTOB,
CO3JIaHUU y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIMOHUMAHHUIO M B3aUMOIIOMOIIM B IPOIIECCE ITOM
y‘-IC6HOﬁ JACATCIIbHOCTH, I'OTOBHOCTH OILCHUBATH CBOE IMMOBCACHHUEC M IIOCTYIIKHM CBOUX TOBapI/IH_IGfI C
MO3UIIMA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHUE IPEJACTABICHUS O BEUIECTBE M XMMHUYECKOM PpPEaKUUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U COCTABJIAIOLINE OCHOBY Il IIOHMMAaHUA CYLIHOCTH HAYYHOU
KapTUHBl MHUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI NMPUPOJbI, B3aHMMOCBSA3SIX
YeJI0BEKA C IIPUPOIHON CPENloi, O pOJIM XMMHHM B ITIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA NIOJYyYEHUE HOBBIX 3HAHUH MO XMMHH, HEOOXOAMMbIE
Ui OOBSICHEHUs HaOJIOaeMbIX IPOLIECCOB W SBJICHUH, I03HABaTEIbHOM, HMH(OPMALMOHHOW U
YUTATEIbCKOM KYJIBTYphl, B TOM YHCIIC HAaBBIKOB CAaMOCTOSATEIBHON pabOThl ¢ y4yeOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMU CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOI UM

UHTEpPEeC K OOY4YEeHHIO M IO3HAHHIO, JII0OO3HATEIBHOCTh, TOTOBHOCTH U CHOCOOHOCTh K
caM000pa30BaHUI0, IPOEKTHOM M HCCIIENOBATEIbCKOM JIEATENIBHOCTH, K OCO3HAaHHOMY BbIOOpY
HANpaBJICHHOCTH M YPOBHS 00yUeHHsI B JaJbHEHIIEM;

4) ¢hopMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBbIO, YCTAHOBKHM Ha
3/10pOBbI 00pa3 >KM3HHU, OCO3HAHWE TMOCJIEICTBUN M HENpPUATHE BPEIHBIX MPUBbIUEK (YNOTpeOseHus
QJIKOT0JIsl, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIOACHUS MPaBUJI O€30MacCHOCTH MpU 0OpallieHNH
C XMMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPaKTUYECKOMY U3Y4YEHUIO podeccuil U TpyJa pa3aIudyHOro pojia, yBaKeHHUE K TPYLy U
pe3ysbpTaTaM TPYJOBOW JEATEIBHOCTH, B TOM YHCIIE HAa OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIM BHIOOP HWHAMBHUAYAJIbHON TPAeKTOPUU MPOJOJDKEHHUS 00pa3oBaHUs C Y4YETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTHM K XHUMHHM, OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH,
YCHENHOW MpOo(eCCUOHATBHON JICSITEIBHOCTA W Pa3BUTHS HEOOXOAMMBIX YMEHWW, TOTOBHOCTH
aJIanTUpOBaThes B MpodeccnoHalbHOM cpejie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMYECKH 11eIec000pa3HOe OTHOLIEHUE K MPUPOJIE KaK UCTOUHUKY JKU3HHU Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHMsI, TOHMMaHWE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (HU3MYECKOMY M TICHXHYECKOMY 3J0pOBbIO, OCO3HAaHWE IIEHHOCTH
coONrofeHHsI TIpaBUJI OE30MaCHOTO TMOBEACHHSI MpH PabOTe C BElIECTBAMH, a TAaKKE B CHTYyaIlHsX,
YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;



CIIOCOOHOCTH TIPUMEHSATh 3HAHUS, MOJIydaeMble MPU HW3YUYCHUU XUMHH, ISl pEHICHHs 3a/aad,
CBSI3AHHBIX C OKPYXKAIOUIEH MPUPOTHON CPEAOM, JJIsl MOBBIILICHUS YPOBHS SKOJOTMYECKOW KYJIbTYpHI,
OCO3HAHMS TJIO0ATBHOTO XapaKTepa HKOJIOTMYECKUX TMpOoOIeM M IMyTed HX peIIeHUs IMOCPEACTBOM
METO/I0B XMMHH, HKOJIOTMYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B II03HABATEJIBHOM,
KOMMYHUKAaTUBHON U COLIMAIIBHOM IIPAKTHUKE.

MertanpeameTHble pe3yabTaThl

B cocraBe MeTampeAMETHBIX PE3yJAbTAaTOB  BBIACISAIOT 3HAUMMblE ISl (hOpMHpOBaHUS
MHUPOBO33PEHUS OOIEHAYYHbIE MOHATHA (3aKOH, TEOPHsl, MPUHLIUI, TUIOTe3a, (akT, cucrema, mporiecc,
9KCIIEPUMEHT M JAPYroe.), KOTOpble HCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NIpeaMeTax H
MO3BOJISIIOT HA OCHOBE 3HAHUH U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIIOCTHOM HAYYIHOM
KapTUHE MHpa, M YyHHUBEpcajbHble ydeOHbIe JAeicTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHUBHBIC,
pEerynsTHBHBIE), KOTOpble oOecnednBaloT (OPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTedbHbIE YHUBEPCAJBHBLIC yqeﬁnme JelCcTBUA
ba3oBble Jjornveckue aelicTBUs:

YMEHUSI HUCIOJI30BaTh IPHUEMBI JIOTUYECKOTO MBIIUICHUS NPU OCBOCHUM 3HAHUMN: DPACKPHIBATH
CMBICTT XUMHUYECKHX TMOHATUH (BBLACNATh MX XapaKTepHbIC MPHU3HAKH, YCTAaHABIMBATH B3aHMOCBS3b C
JIPYTUMH TIOHSTHSMH), HCIIOJIB30BaTh IOHATUS ISl OOBSCHEHHS OTHCIbHBIX (DAKTOB M SIBJICHUH,
BBIOMpATh OCHOBAHUS M KPUTEPUH JJIS KIACCU(PUKAIUU XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaAKIIHiA,
YCTaHABJIMBaTh NPUYMHHO-CIIECTBEHHBIE CBS3M MEXAY OOBEKTaMH H3Y4EHUs, CTPOUTb JIOTUYECKHE
paccyxneHus (MHAYKTUBHBIE, TEAYKTUBHBIE, [10 AaHAJIOTUH ), IEJIaTh BBIBOJIBI U 3aKJIIOUEHUS;

YMEHHME MPUMEHATh B MPOLECCE I[103HAHUS NOHATUA (IPEIMETHbIE U METANpPEAMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, UCIOIb3yEMbIE B XUMHHU, TPE0OPa30BHIBATh IIUPOKO MPUMEHEMbIE
B XMMHH MOJIETIbHBIE MPEJICTABICHUS] — XMMUUYECKUN 3HaK (CMMBOJI JIEMEHTA), XUMHUYecKasi (popmyrna u
ypaBHEHHE XHUMMUYECKOW pEaKIMHW — IpU PELIeHUH Yy4yeOHO-ITO3HABaTEIbHBIX 3a/ad, ¢ Y4ETOM 3THUX
MOJICJIBHBIX IPEACTABICHUN BBIABIATE M XAPAKTEPHU30BaTh CYLIECTBEHHbIC IPHU3HAKH HW3Y4aeMbIX
O00BEKTOB — XMMHUYECKHMX BEIIECTB W XHWMHYECKHUX pPEAKIMH, BBIABIATH OOILIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEACTBEHHBIE CBSI3U U IPOTUBOPEUUS B U3yUAaEMBIX IIPOLECCAX U SABICHUSIX.

Ba3oBbie nccienoBareLCKue AeliCTBUA.

YMEHUE HCIIOIb30BATh IIOCTABJICHHBIE BOIPOCH B KAa4€CTBE MHCTPYMEHTA IIO3HAHHUsA, A TaKKE B
Ka4yeCTBE€ OCHOBBI 114 (1)0pMI/IpOBaHI/I$I TUIIOTE3blI IO IMPOBEPKE IMPABHUIBHOCTHU BbICKA3bIBACMBIX
CYXKJICHUH;

HpI/I06p€T€HI/I€ OIlbITa TII0 INIAHUPOBAHWUIO, OpraHu3alvi W IM[MPOBCACHHUIO YYCHHUYCCKUX
SKCHEPUMEHTOB, YMEHHME HaOII0AaTh 3a XOJOM IpOoIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro
pe3yabTat, (opMyaupoBaTh OO0OOIIEHWUS ¥ BBIBOJABI 10 pe3yjbTaTaM TMPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOJIETaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOUpaTh, aHAIU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMALIMIO PA3IMUHBIX BUAOB U (HOpM
IIPEJICTaBJICHUS], TIOJYyYaEMYI0 U3 Pa3HbIX MCTOYHMKOB (Hay4YHO-IIOMYJSIpHAs JUTEpaTypa XUMHUYECKOIO
coJiep’KaHusl, CIpaBOYHbIE TTOcoOUsI, pecypchl IHTepHETa), KPUTUUYECKU OLICHUBATh NMPOTHBOPEUUBYIO U
HEJI0CTOBEPHYIO HH(POPMAIIHIO;

YMEHHME TPUMEHSATh pPA3IMYHble METOJbI M 3ampochl MpH TOUCKEe U oTOOpe HHpopManuu u
COOTBETCTBYIOLMX JAaHHBIX, HEOOXOAMMBIX [UIS BBINOJHEHHs Y4YeOHBIX M IO3HABATENBHBIX 3a/1ad



ONpeNeNEHHOr0  THIA, MPHOOpETeHHWE OmbITa B  O0JIACTM  HUCMOJNB30BaHUS  HWH(GOPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHM, OBJIQZIECHHE KYyJbTYpOH aKTHUBHOI'O HCIOJIB30BAaHUS Pa3IMUHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBiIeHUs UHGOPMAIMH U
WITIOCTPUPOBATh pELIaeMble 3aJaydl HECIOKHBIMU CXEMaMH, JuarpaMMamu, ApPYruMH (GopMamu
rpaduKu 1 UX KOMOWHAIUSIMU;

YMEHHUE UCII0JIb30BaTh U aHAJIU3UPOBATh B MpoLecce YUeOHOH U HCCIe10BATENbCKON AEeATENbHOCTH
UHPOPMALIMIO O BIUSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3MHCTBA M TPAHCIOPTa HA COCTOSHHE
OKpY>Karollel MpUpOIHON CPEIbI.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHsI 33/1aBaTh BOMPOCHI (B XOJIe Iuajora u (WIin) JUCKYCCHUH) IO CYIIECTBY 00CYKIaEMOU TEMBI,
bopMynupOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBITTOJIHEHUS IPEIOKEHHOMN 3a/]auu;

YMEHHSI TPEACTABIISATh MOJNYUYEHHBIC PE3yJbTaThl IMO3HABATEIBHON MACSITETBHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeJiaTh IMPE3CHTALUI0 PE3yJbTAaTOB BBIMOJHEHUS XUMHUYECKOIO HKCIEPUMEHTa
(;1abopaTtopHOTrO OMBITa, JTA0OPATOPHOW pabOThI TO WCCIEAOBAHUIO CBOWMCTB BEIIECTB, YYEOHOTO
MIPOCKTA);

YMEHHSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOW TIO3HABATCIBHOU U
UCCJIEIOBATENILCKOM JEATEIbHOCTH MPHU PEHICHHH BO3HMKAIOUIMX MPOoO0JieM Ha OCHOBE yuéTa OOIIMX
WHTEPECOB W COTJIAaCOBAHMS TO3UIMI (OOCYKICHHsS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JEWUCTBUM, OMpeJesieHne KPUTEPHEB IO OILIEHKE KayecTBa BBIMOJIHEHHON
paboThl U ApyTHUE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOSITE€JIbHO OINPEeNATh LEIH JESTEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIUPOBAaTh M INPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BbIOMpaTh Hauboiiee
3¢ deKTUBHBIE CIIOCOOBI pelIeHHs YYEeOHBIX M MO3HABATENIBHBIX 33134, CAMOCTOSATENIBHO COCTAaBIIATh WU
KOPPEKTHPOBATh MPEJIOKEHHBIH aJITOPUTM JEHCTBUI IPU BBINOJHEHUH 3aJlaHUH ¢ y4ETOM IMOJTyYCHUS
HOBBIX 3HaHMM 00 u3ydyaeMbIX OOBEKTax — BELIECTBAX M peaKUUsAX, OLEHUBaTh COOTBETCTBUE
MIOJIyUEHHOI'0 pe3yjbTaTa 3asABJICHHOW LIE€JIW, YMEHHE MHCNOJIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI,
npeJiaraéMble B YCIIOBUU 3aJaHUM.

Hpe)lMeTHble pe3yJibTaThbl

B cocraBe npeaMeTHBIX Pe3yJIbTaTOB MO OCBOCHUIO 00S3aTEIHHOTO COJEPKAaHUSI, YCTAHOBJICHHOTO
naHHOU (eaepanbHON paboueil mporpaMMon, BBIIEISIOT: OCBOCHHBIE O0YUYaIONIMMICS Hay4YHbIE 3HAHUS,
YMEHUS U CTIOCOOBI JEHCTBUM, crielMpUIecKre sl TPEeIMETHON 00J1acT «XUMUS», BUIBI I€ITEIHOCTH
MO TMOJYYEHHIO HOBOTO 3HAHHUSA, €r0 HMHTEPIpPETAINH, MPeoOpa30BaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX M HOBBIX CHUTYaIIUsIX.

K xoniy obydyenust B 8 kiiacce mpeMeTHbIE Pe3yabTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpaKaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCSl YMEHHI:
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATHUI: aTOM, MOJEKYJa, XUMUUYECKHUI 3JIEMEHT, MPOCTOe
BEIIECTBO, CJIOKHOE BELIECTBO, CMeCh (OAHOPOJHAS U HEOJHOPOJIHAsS), BaJIEHTHOCTb, OTHOCHUTEIIbHAS
aTOMHasi W MOJIEKYJsipHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs macca, maccoBas AOJs
XUMHUYECKOTO DJJIEMEHTAa B COCAMHEHWH, MOJIAPHBIH OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPUIIATENILHOCTh, CTENEHh OKHUCICHUS, XUMHYECKas peakius, KiIacCu(pUKaus peaxkiuil:
peaKIu COCAMHECHHS, PEAKIMUA pa3JIOKEHHUS, PEAKIUU 3aMeleHus, peakuuu OoOMEeHa, 9K30- U
SHAOTEPMHUECKUE PEAKIUHU, TeIoBoi A(D(eKT peakuuu, sapo aToma, IIEKTPOHHBIA CJIOW aroma,
aTOMHasi OpOWTallb, paauyC aToMa, XMMHUYECKas CBs3b, MOJISIPHAS W HETMOJSpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBas JOJis BelIeCTBa (MPOICHTHAs KOHIIEHTpAIlWs) B
pacTBope;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX IOHATUA W TPUMEHSTh STU TMOHATHUS MpHU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;



UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS (hOPMYJT BEIECTB M YPAaBHEHUH XUMHYECKUX
peaKIuii;
OTIpeNeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETIEHb OKUCIICHHS JIEMEHTOB
B OMHApHbBIX COEIUHEHUSX, NPUHAIJIEKHOCTh BELIECTB K ONPEIENEHHOMY KJacCy COCIAMHEHHH 10
dopmynam, B XUMUYECKOH CBSI3M (KOBAJIIGHTHASI M MOHHAS) B HEOPTaHUYECKUX COCINHEHMSIX;
packpbiBaTh cMmbIca [lepumonmueckoro 3akona [I. M. MenzaeneeBa: OeMOHCTpUpPOBAaTh ITOHUMaHHE
NIEPUOJIUYECKON 3aBUCHUMOCTU CBOWMCTB XMMHMYECKUX JJIEMEHTOB OT HX IOJIokeHus B Ilepuonnueckon
CUCTEME, 3aKOHOB COXPAaHEHHUS MACChl BELIECTB, ITIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYCHHS,
3aKoHa ABOrajipo;
OIKCBIBATh U XapaKTepU30BaTh TabauuHyo Gopmy llepuoaunueckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB:
pa3nuyath MOHATHUS «TJaBHas noarpynmna (A-rpynma)» u «mobouHas noarpynna (b-rpynma)», Manbie u
OosblIMe MepUoJibl, COOTHOCUTh 0003HAUYEHUs, KOTOpble nMeroTcs B Tabnuue «llepuoguueckas cucrema
xumuueckux snemeHToB J[. . MenzaeneeBa» ¢ YMCIOBBIMM XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsij sapa, oOllee 4YMCiIO 3JIEKTPOHOB M PACHpEeNCHHE HX I10
AJIEKTPOHHBIM CJIOSIM);
KJaccu(uIUpoBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEIECTBAa, XMMHUYECKHE peakuuu (1o
YHCITy M COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETNIOBOMY P PEKTY);
XapakTepu3oBaTh (OMMCHIBaTh) OOIIME XUMMUYECKHE CBOWCTBA BEIIECTB pPAa3JIMYHBIX KJIACCOB,
NOJATBEPXKJasi ONMCAHHWE NPUMEpPaMH MOJEKYJISIPHBIX YpaBHEHUH COOTBETCTBYIOLIUX XUMHYECKHX
pEaKIU;
IIPOrHO3MPOBATh CBONCTBA BELIECTB B 3aBUCUMOCTH OT HX Kaue€CTBEHHOIO COCTaBa, BO3MOXHOCTU
IIPOTEKAaHUsI XMMHUYECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBHSAX;
BBIUMCIISTH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILECTB, MacCOBYIO JOJIIO
XMMHUYECKOI'0 3JIeMEHTa Mo (hopMysie COETUHEHHUs, MaCCOBYIO JOJIIO BEIECTBA B pacTBOpPE, MPOBOIUTH
pacuéThl 110 ypaBHEHUIO XMMUUYECKOM peakluu;
IPUMEHATh OCHOBHBIE OIE€pallMM MBICIUTEIBHON JEATEIBHOCTM — aHAJIM3 M CHHTE3, CpaBHEHHE,
00o001IeHne, CUCTEMAaTH3alNI0, KIACCU(PHUKAINIO, BBISBICHUE NPHUYMHHO-CICACTBEHHBIX CBA3CH — IS
U3YYEHHUs CBOMCTB BELIECTB M XMMHYECKHUX PEaKLMH, €CTECTBEHHO-HAay4YHbIE METOABl IO3HAHUSA —
Ha0JII0/IeHUE, U3MEpPEHNE, MOEIINPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );
CJIeZIoBaTh MpaBUJIaM IOJIb30BAaHHUS XMMUYECKOH MOCYA0i M J1abopaTOpHBIM OOOPYZOBAaHHEM, a TaKXkKe
IpaBuJiaM 0OpalleHHsl C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJIHEHUIO J1a00paTOPHBIX
XMMHUYECKHX OMNBITOB MO TMOJIYYEHHIO U COOMpPaHMIO ra3000pa3HbIX BEIIECTB (BOJOPOJAa M KHCIOPOAa),
IPUTOTOBJICHUIO PACTBOPOB C OMPEEIEHHON MaccOBOil 10y1el pacTBOPEHHOIO BEILECTBA, MNIAHUPOBATh U
IIPOBOANTH XMMHUYECKHUE DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C MOMOULIBIO
UHAMKATOPOB (J1akMyc, (heHondTaaert, METUIOPAHK U IPYTHe).

K xoHiy o0ydeHus B 9 kJiacce npeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXXaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCSl YMEHHI:
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHM: XUMHUYECKHI 3JEMEHT, aTOM, MOJIEKYJA, WOH,
KaTUOH, aHHOH, IPOCTOE BEIIECTBO, CJIOHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTD,
CTENEHb OKHUCIIEHUS, XMMUYECKas peaklusi, XMMHUYecKas CBSI3b, TEIUIOBOW 3(PQeKT peakuuu, MoJb,
MOJIIPHBIA 00BEM, pacTBOP, JIEKTPOIUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTUYECKAS TUCCOLUALINS, pEaKIIUH
MOHHOr0 OOMeHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTHMbIE pPEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKUCIHUTEIb, BOCCTAHOBUTENb,  OKHCIEHUE U
BOCCTaHOBJICHHE,  QIJIOTPONUs, aM(OTEepHOCTh, XHMMHUYECKas CBs3b  (KOBaJIeHTHas, HWOHHa,
MeTaJlJIMYecKasi), KpUCTalNIM4YecKasl pemeéTka, KOppOo3usi METalJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON
peakuuu, npeaensHo fomyctumast konuentpanus [1/1K Bemectsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX MOHSITHM M MPUMEHSTh 3TH IOHATHSA TMpHU
OINMCAHUU BELIECTB U UX MPEBPALLEHUII;
HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBJIeHHs! (JOPMYJT BELIECTB U YPAaBHEHUN XUMHUYECKUX
peaKkuuii;
OTIpEEIATh BAJCHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKHX 3JIEMEHTOB B COCIMHEHUSX Pa3IU4YHOTO
COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OIpPeNeJEHHOMY KIJIACCy COEIMHEHUH Mo ¢opMmyiaaMm, BHI
XUMHUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAs, METaJUIMYeCcKas) B HEOPraHWYECKHX COETUHEHUSX, 3apsij



MOHA 10 XMMHUYECKOH (opmyrie, XapakTep cpelibl B BOJHBIX PAacTBOpPaxX HEOPraHWYECKUX COCTUHEHUH,
THUI KPUCTAJUINYECKOHN PEIIETKN KOHKPETHOTO BELECTBA;

packpbiBaTh cMbIci Ilepuonnueckoro 3akona [l. M. MenneneeBa U 1eMOHCTpUPOBATh €r0 IIOHUMAHHUE:
OIKCBIBATh U XapaKTepU30BaTh TabauuHyo Gopmy llepuoanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATHUS «TJlaBHas noarpymmna (A-rpynma)» u «mobouyHast noarpynmna (b-rpynma)», mMansie u
OonblIMe MNEpUOJbl, COOTHOCUTh O003HAUEHUs, KOTOPble HMEIOTCS B IEPUOAMYECKON Tabiuie, C
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3aps sijipa, oouiee
YHCJIO JIEKTPOHOB M PaCpeCIeHUE UX 110 JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COECIMHEHUI B Ipeaesiax MajblX [IEPUOJOB U IVIABHBIX NOATPYII C
y4€TOM CTPOEHUS UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XMMHUYECKHE pPEaKuuu (110
YHCIIy U COCTAaBY YYacCTBYIOLIMX B PEAKLMU BEUIECTB, 110 TEINIOBOMY 3((eKTy, 0 U3MEHEHUIO CTeleHel
OKHCJIEHUS XMMHUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHeUU(PUUYECKHEe XUMHUYECKUE CBOMCTBA MPOCTBIX U CIIOKHBIX
BELIECTB, MOATBEPKAasi ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U UOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XMMHUYECKHX PeaKIuii;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJUTHYECKOM IUCCOLMALMU KHUCIIOT, ILIEI0OYeH U CcoJied, IOJIHbIE U
COKpAIllEHHbIE YPAaBHEHUS peakUuil MOHHOrO OOMEHa, YpaBHEHMsI pPEaKUMH, MOATBEP)KIArOIINX
CYILIECTBOBaHHE FEHETUUYECKOM CBSI3U MEX]y BEILIECTBAMU Pa3JIMYHBIX KJIACCOB;

pacKphIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKIHUi IOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOIO OanaHca dTUX PEeaKLni;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH IPOTEKaHMS
XUMHYECKHUX TPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIDHYIO M MOJISIDHYIO MaccChl BELIECTB, MAacCOBYIO JOJIIO
XMMHYECKOIO 3JIEMEHTA 10 (hopMyJie COEIUHEHHUs, MAaCCOBYIO JOJIIO BEILECTBA B PacTBOpPE, IIPOBOIUTH
pacy€Thl 110 YpaBHEHUIO XUMHUECKON PEeaKLny;

coOIIroIaTh TpaBUIIa TOJIH30BAHUS XMMHUYECKOH MOCYIOH M J1IaOOpaTOpHBIM O0OpYIOBaHHEM, a TaKKe
npaBuiIa oOpalleHusl ¢ BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMH IO BBINOJIHEHHIO J1JAOOPAaTOPHBIX
XUMHYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPAHUIO I'a3000pa3HbIX BEIIECTB (aMMMaKa U YIJIIEKUCIIOrO
raza);

IPOBOAMTH PEAKIMH, MOJTBEPXKJIAIOLINE KaueCTBEHHBIN COCTaB pa3IMYHBIX BELIECTB: PAaCO3HABATh
OTBITHBIM NYTEM XJIOpUA-, OpOMHJI-, MOAUA-, KapOoHatT-, ¢ocdar-, cuaukar-, cynbdar-, THIPOKCUI-
MOHBI, KaTHOHbl aMMOHHS U MOHBl H3YYEHHBIX METaJUIOB, NMPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX
HEOPraHUYECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE OIEpAaIlMM MBICIUTEIbHOW JEATENIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE,
00o0011eHre, CUCTEeMAaTH3alluI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX CBS3€M — Ul M3y4eHUs CBOWCTB
BEIIECTB U XMMHUYECKUX pEaKlUii, €CTEeCTBEHHO-HAayUYHbIE€ METO/Ibl IO3HAHUS — HA0JI0/IEHUE, U3MEPEHHE,
MOJIEIUPOBaHKE, SIKCIIEPUMEHT (peasibHbI U MBICIICHHBIH).






JlaTa npoBenenust

Tema paszaena, ypoka

KoJua-Bo

JlaGopaTopHblii TPAKTHKYM

Ne IUIaH daxr 4acoB
n/n

| IloBTOpEeHUE U 000011IeHNE CBeIeHUIi 0 Kypcy 8 5
KJacca. XUMHYeCKHe peakuuu

1 01.09.2023 Knaccuukanuss HEOpraHMYecKMX BEIIECTB M UX 1
HOMEHKJIaTypa

2 04.09.2023 Knaccudukanmss XuMHYIECKUX PEeaKIuii 10 pa3IuaHbIM 1
OCHOBAHUSIM.

3 08.09.2023 Kiaccudukanmss XUuMHYECKUX PEaKIui 10 pa3IuIHbIM 1
OCHOBAHUSIM.

4 11.09.2023 [TonsiTHE O CKOPOCTH XMMHYECKOUN peaKIlnu. 1

5 15.09.2023 [ToHsATHE O CKOPOCTH XMMUYECKOH peakiuu. Karamus. 1

1 XHMMHYEeCKHE peakMi B pacTBOpax 12

6 18.09.2023 DNEKTPOIUTHYECKAS JUCCOITUAITHS. 1

7 22.09.2023 OCHOBHBIE TOJIOKEHHS TEOPUH DIIEKTPOIUTHYECKON 1
JICCOTIMAITUH.

8 25.09.2023 XUMUYECKHE CBOMCTBA KUCIIOT KaK 3JIEKTPOJIUTOB. 1

9 29.09.2023 XUMUYECKHE CBOMCTBA KUCIIOT KaK 3JIEKTPOJIUTOB. 1

10 02.10.2023 XUMUYECKUE CBOMCTBA OCHOBAHUI KaK JIEKTPOJIUTOB. 1

11 06.10.2023 XHUMHYECKUE CBOMCTBA OCHOBAHUN KaK 3JIEKTPOJIUTOB 1

12 09.10.2023 XUMHYECKHE CBOMCTBA COJIEH KaK 3JEKTPOJIUTOB. 1

13 13.10.2023 XHWMHYECKHE CBOWCTBA COJIEN KaK 3JIEKTPOJIIUTOB 1




14 16.10.2023 [TonsiTHE O TUIPOTU3E CONICH. 1
15 20.10.2023 IIpakTuyeckasi paGora  Nel. Pemenue 1
IKCIEPUMEHTATbHBIX 3a1a4 no TeMe
«DIEeKTPOJUTHYECKAS TUCCONMATINS
16 23.10.2023 O0o0OmeHne W cucTeMaTu3allds 3HAHUH 10 TeMe 1
«XHMMHUYECKHE PEaKIIMK B PACTBOPAX AJIEKTPOIUTOBY
17 27.10.2023 Konrtpouabnasi pabora Nel. Xumuueckue peakuuu B 1
pacTBopax ANEKTPOIUTOB
] HemeTanibl M UX COeAMHEHUS 25
18 06.11.2023 OO01as xapakTepucTUKa HEMETAIJIOB. 1
19 10.11.2023 Obmas xapaktepuctuka snemMeHToB VIIA-rpynmer — 1
TaJIOTCHBI.
20 13.11.2023 CoenuHeHus rajoreHos. 1
21 17.11.2023 IIpakTuueckas pa6ora Ne2. I3yueHue CBOICTB 1 IIpakTHyeckas padora Ne2
COJITHOW KHCJIOTBI.
22 20.11.2023 OOmast xapakrepucTtuka 3meMeHToB VIA-rpymmel — 1
xanbKkoreHoB. Cepa
23 24.11.2023 CepoBosiopon1 ¥ cynbhUIbI. 1
24 27.11.2023 Kucnoponnsie coennHeHus cephl. 1
25 01.12.2023 IIpakTnueckas pa6ora Ne3. I3yueHue CBOKICTB 1 IIpakTnueckas padora Ne3
CEpPHOM KHUCJIOTBHI.
26 04.12.2023 OO0miast XapakTepUCTUKa XUMHUYECKUX 3J1eMEHTOB VA 1
— rpynnsl. A30T.
27 08.12.2023 Amvmvuak. Conut aMMOHHUS. 1
28 11.12.2023 IIpakTnueckas padora Ned. [lonyueHune aMMmuaka u 1 IIpakTnueckas padora Ne4
U3yYEHHE €ro CBOMCTB.
29 15.12.2023 Kucnoponnsle coenuuenus a3ora. 1




30 18.12.2023 Kucnoponusie coemnaeHus a3ora. 1
31 22.12.2023 docdop u ero coenMHECHHUS. 1
32 25.12.2023 O6mas xapaktepucTuka 31eMeHToB IV A-rpynmsl. 1
Yraepon
33 29.12.2023 Kucnoponeie coemnHeHHsI yriiepoaa. 1
34 12.01.2024 VYrneBonopoasl 1
35 15.01.2024 Kucnopoaconepkamye opraHHuecKiue COSTUHEHUS 1
36 19.01.2024 IpakTHyeckas pabora NeS. [Tomyuyenue 1 IIpakTuyeckasi pa6ora NeS
YIIIEKUCIIOTO T'a3a U U3YYEHHE €ro CBOICTB
37 22.01.2024 Kpemuuii u ero coennHeHusl. 1
38 26.01.2024 CunukaTtHasi IpOMBILIUIEHHOCTb 1
39 29.01.2024 [TonydyeHnue HEMETAILIOB. 1
40 02.02.2024 [lonyyeHne BaKHEWIIMX XUMHUYECKUX COCAMHEHHI 1
HEMETAJJIOB.
41 05.02.2024 O0606111eH1E 10 TeMe «HemeTaisl 1 X COETUHEHUS 1
42 09.02.2024 Kontpoabnasi paGora Ne3. «Hemeramisl m ux 1
COeTUHEHHSD)
AV MeTaiibl M UX COeAMHEHUS 16
43 12.02.2024 OO61mas xapakTepucTUKa METaJJIOB. 1
44 16.02.2024 XUMHYECKHE CBOMCTBA METANIOB 1
45 19.02.2024 OOmiast  xapakTepucTHKa d3JeMeHTOB |A-rpynmsl. 1

CTpOeHI/Ie aTOMOB 1 XMMHYECKHE CBOMCTBA HICJIOYHBIX




MCETAaJIJIOB.

46 26.02.2023 OOmast  xapakTepucTuka d3JeMeHTOB |A-rpynmsl.
Oxcuapl M TUAPOKCUBI ILNEIOYHBIX METAJUIOB, HX
MOJTy4YeHHE, CBOMCTBA U IPUMEHEHUE.

47 01.03.2024 Oo6mas xapakrepuctuka || A-rpymnrsr.

48 04.03.2024 OOmas xapakrepuctuka |IA-rpynmnsl. Xumundeckue
CBOMCTBA IIEJIOYHO-3EMEIbHBIX METAJIJIOB.

49 11.03.2024 XKecTkocTh BOABI M CLIOCOOBI €€ YCTPaHCHHUS.

50 15.03.2024 IIpakTnueckas padora Ne6. JKectkocTh Boabl U IIpakTnueckas padora Ne6
CIIOCOOBI €€ YCTpaHeHHUS

51 18.03.2024 AJIFOMUAHHI U €r0 COeIUHEHYS.

52 22.03.2024 Kene3o u ero coenqunenusi. CTpoeHUEe aTroma Kejes3a.
Bakneiimme pynsl xenesa.

53 01.04.2024 XKeneso u ero coequnenns. Coenunenus xenesa (1) u
(11).

54 05.04.2024 Koppo3ust MeTamioB 1 ciocoObl 3aLIUTHI OT Hee.

55 08.04.2024 IIpakTnyeckas padora Ne7. Pemenue IIpakTnyeckas padora Ne/
HKCHEPUMEHTAIBHBIX 331a4 1Mo TeMe «MeTauTby.

56 12.04.2024 Mertainsl B ipupose. [lonarue o Mmeramnyprum.

S7 15.04.2024 O060061eHne 3HaHu# M0 TeMe «MeTauib»

58 19.04.2024 KonTtpoabHnas padora Ned. Merasbl.

V XHMHUs U OKPY/KAKOLIasi cpejaa.

59 22.04.2024 XHWMHUYECKUH COCTaB IIAHETHI 3eMIIA.

60 26.04.2024 OxpaHa OKpyXawmel cpeapl OT XHMHUYECKOTO
3arps;3HEHUSI.

Vi O0o0menne 3HaHUH N0 XMMHH 32 KYPC OCHOBHOM

HIKO0JIbI




61 29.04.2024 Bemectna.

62 03.05.2024 XHUMHYECKUE PEAKITUN

63 06.05.2024 XHUMHYECKUE PEAKITUU

64 10.05.2024 OCHOBBI HEOPTAaHUYECKON XUMUU

65 13.05.2024 OCHOBBI HEOPTaHUYECKOW XUMHUU

66 17.05.2024 Pemrenue 3a1a4 Mo HEOPraHUIECKON XUMHA
67 20.05.2024 Pemenue 3amay mo HEOPraHMIECKON XUMHH
68 24.05.2024 Pemenue 3a1ay mo HEOPraHMYECKOM XUMUH




