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Ky3nenosa
Hpuna BacuibeBHa
2023 r.

Coaep:xanue Kypca
8 kiacce

HavanbHble NOHATHA ¥ 3aKOHbI XUMHUH
Tena u Bemectsa. CBoiicTBa BellecTB. JTaloOHHbIE (pu3MyecKue cBOicTBa BellecTB. Marepuansl U MarepuanoBeneHue. Ponb xumuu B
KU3HH COBPEMEHHOTO 0o0miecTBa. OTHOMIEHHE 00IIEeCTBa K XUMHH: XeMOPHIIHs 1 XeMohoous.

Merons! uzydenus xumuu. Habmronenue. DxciepuMeHT MoaenupoBanue. Mojienn MaTepualibHble ¥ 3HAKOBbIE JIM CUMBOJIbHBIE.

I"a3bl. XKunkoctu. TBEpasie BemecTBa. B3anMHble nepexo/ibl MEXKy arperaTHbIMU COCTOSIHUSIMU BELIECTBA: BO3TOHKA (CyOaumarus) u
necyonumanysi, KOHACHCalus U UCTIapeHue, KPUCTANIM3allUs U TUIaBIICHUE.

®uznyeckue siBieHus. UncTble BeniecTBa U cMecu. [ OMOreHHble U reTeporeHHble cmecu. CMecu ra3oo0pasHble, KUAKUE U TBEpPIBIE.
CrocoObl pa3zieneHusi CcMecel: TMeperoHka, WM AUCTIIUIINMSA, OTCTauBaHHe, (QUIBTPOBAHUE, KPHUCTAUIM3AlMs WIM BbIIApUBaHHUE.
Xpomarorpadusi. [lpumenenune 3tux cnoco0oB B 1a00paTOPHON MPAKTHKE, HA IPOU3BOJICTBE U B OBITY.

XuMuyeckue 3eMeHThl. ATOMBI U MoJieKyasl. IIpocTeie M cnoxHbIE BemiecTBa. AJUIOTponMsl Ha npumepe kuciaopona. OCHOBHBIE
ITOJIOKEHMS] aTOMHO-MOJIEKYIISIPHOTO ydeHHs1. FIoHbI. BenjecTsa MOJIEKYISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOCHHSL.

3HakM (CHMBOJIBI) XMMHUYECKUX 3JIeMeHTOB. VMH(opmaius, KOTOPYI0 HECYT 3HAKM XMMHUYECKHX 3JEMEHTOB. DTHMOJIOTHS Ha3BaHUH
HEKOTOPBIX XHUMHUYECKUX dyeMeHToB. llepuonuueckas Ttabnuna xumudeckux odvemeHToB J[. WM. MenpaeneeBa: KOPOTKONMEPHOAHBIM U
JUTMHHONIEPUOHBIN BapraHThl. [leproab! u rpynmnsl. [71aBHas 1 mobouHas noarpynns! win A- u b-rpynnsl. OTHOCHTENbHAS aTOMHAas Macca.

Xumunueckue ¢popmynsl. MHnekcsl u ko3dduunentel. OTHOCUTENBHAS MOJEKYNIsgpHas Macca. MaccoBas J0is1 XUMHUYECKOTO JIEMEHTa B
coenuHeHun. MHpopmalus, KOTOpyro HECYT XUMUUECKHUE (POPMYJIBL.

BanentHocts. CtpykTypHble (Dopmynbl. XUMHUYECKHE SJIEMEHTBI C TMOCTOSHHONM M TEPEMEHHON BAJICHTHOCTHIO. BBIBOA (Qopmysisl
COEMHEHUS 10 BaJleHTHOCTH. OmpeeneHre BaIeHTHOCTH XMMHUYECKOTo 3JieMeHTa 1o (opmyre Beniectsa. CocTapieHne Ha3BaHUM COeTMHEHUH,
COCTOSIIUX U3 ABYX XMMHYECKUX 3JIEMEHTOB, IO BAJICHTHOCTH. 3aKOH ITOCTOSTHCTBA COCTABA BEILIECTB.

XuMmuyeckue peakuuu. PeareHTsl U nMpoayKThl peakuuu. IIpusHakyu XMMHUYECKUX peakiuil. YCIOBHs MX NMPOTEKAHUS M NPEKpALIECHHUS.
Peakuuu ropenus. OK30TepMUYECKHUE U YHIOTEPMUUECKHE PEAKIINH.



3aKOH COXpaHEHHUSI MACChl BEIIECTB. XUMHUECKUEe ypaBHeHUs. CocCTaBleHHE XMMHUYECKHX ypaBHeHHH. MHpopMalms, KOTopyro HEcET
XMMHYECKOE YPABHCHHUE.

Knaccugukanuss XMaMHUECKUX peakifii Mo COCTaBy M YMCILY PEareHTOB U MPOAYKTOB. THUITBI XMMUYECKUX peakuuil. Peakunu coennnenus,
pasnokeHusl, 3ameleHus 1 oomeHa. Karanusaropsl U katanus.

JdemoHcTpaumu.
° Konnexkmust MmarepuaaoB ¥ U3SIUIA U3 HUX.
° Monenu, ucTionb3yeMble Ha ypoKkax (U3UKH, OMOJIOTUH U Teorpaduu.

OOBEMHBIE U MAPOCTEPHKHEBBIE MOJEIIM HEKOTOPBIX XUMHUECKUX BEIIECTB.

Mopzenu KpUCTAIUIMUECKUX PEIIETOK.

Cobupanue mpubdopa s MOTy4eHHs ra3a v IPOBEpKa ero Ha FTePMETUYHOCTD.
Bosronka cyxoro npaa, nojia wim HadTaauHa.
ArperarHble COCTOSHHUS BOJIBI.
Paznenenne 1ByX HeCMEMMBAIOIIUXCS )KUJKOCTEN C IIOMOLIBIO JEIUTEIBHON BOPOHKH.
Huctumnstop u ero padora.
YcranoBka i GUIBTpOBaHUA U €€ padoTa.
YcraHoBKa Ui BelTapuBaHus U €€ paboTa.

Konnexuus ObITOBBIX TPUOOPOB AJ1s GUIIBTPOBAHUS BO3IyXA.

Paznenenue kpacsiiero BemecTsa (aomactepa ¢ MoMoLIbo OyMaKHOU Xpomarorpaduu.
Mopnenu annoTponHbIX MOAU(UKALIUI YIIIepoia U Cephl.
ITonyuenue o30Ha.
Hoprpetst 1. 5. Bepuenuyca u JI. . Menzeneesa.
KopoTkonepronHslii 1 JIMHHONIEPUOAHBIN BapuaHThl [leprnognueckoi cucremst 1. . Meneneena
KoHCcTpynpoBaHue mapoCTEPKHEBBIX MOJEIEH MOJIEKYII.
Amnmnapar Kumnmna.
Paznoxenue 6uxpomara aMMOHUS.
T'openue cepbl 1 MAarHUEBOM JICHTHI.
IToptpetrsr M. B. JIomonocoBa u A. JI. JIaBya3sbe.

OnbIThI, HIUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MacChl BEILIECTB.
['openue docdopa, pacTBopeHHE MPOAYKTa TOPEHUS B BOJIE M UCCIIEAOBAaHKE MOTYYEHHOTO PACTBOPA JJAKMYCOM.
° B3auMonenicTBue COIAHON KUCIOTHI C [IUHKOM.

. [Tonyuenue ruapoxcuaa meau(ll) u ero pasnoxeHue npu HarpeBaHUH.



JlabopaTropHble ONBITHI.
1. O3HaKOMIICHHE C KOJJICKIIMEH J1Ta00paTOPHOM MOCY/IBI. 2. IIposepka npubopa mis
IIOJIy4E€HUS Ta30B HA TEPMETUYHOCTbD. 3. O3HaKOMJIEHHE C MUHEpaJlaMH, 00Pa3yIOLUIMMHU TPaHUT.
4. ITpuroroBieHrue reTepOreHHON CMECH MOPOIIKOB CEPBI U JKeJie3a U UX pa3JiesICHHE. 5. BzaumogeiicTBue pacTBOPOB
XJIOPU/IOB ¥ HOJMJIOB KaJIUsl C paCTBOPOM HHUTpara cepedpa. 6. ITomyuenue ruapoxcuna meau(ll) u ero B3aumoneiicraue ¢
CEpPHOM KUCIIOTOM. 7. BzauMoneicTBre pacTBOpa COAbI C KUCIOTOM.
8. IIpoBepka 3aKOHa COXpaHEHUSI MacChl BEIIECTB HAa IPUMEPE B3aUMOJICHCTBUS IIETOYN U KUCIIOTHI.
9. IIpoBepka 3aKOHA COXPaHEHUsSI MAaCChl BEIIECTB HA IIPUMEpEe B3auMoeiicTBus miénouun u comu xenesa (111).
10. PaznoxxeHue nepokcuaa BOJOPoaa ¢ MoMoIbio okcuaa mapradma (1V). 11.3amenienne keae3oM MeI B METHOM
Kyropoce.
IIpakTnyeckue padoTsl.
1. 3HaKoMCTBO ¢ TaboparopHbIM obopyrnoBanueM. [IpaBuia TexHUKH 0e30MacHOCTH Mpu paboTe B kabuHeTe XuMuu. HekoTopbie BUABI padoT.
2. AHanu3 nouBsl (aHajor paboTel «OUYNCTKA MOBAPEHHOMN COJINY).

BaxHeililue npeacraBuTe/ M HeoOpraHmuecknx semecTs. KosinyecTBeHHbIe OTHOLICEHUS B XUMUH
Cocras Bo3ayxa. [lonstue 06 00beMHO# 01e () KOMIIOHEHTa IPUPOIHOI Ia30BOM cMecH — Bo3ayxa. PacueTr o0beMa KOMIIOHEHTA ra30Boii
CMECH IO ero 00beMHOI1 J10J1€ U HAa00O0POT.
Kucnopoa. O3o1. [Tonyuenue kucnopona. CoOupanue u pacro3HaBaHHUE KUCIOpoAa. XUMHUYECKHE CBOMCTBA KUCIOPOAA: B3aUMOCHCTBIE
C METaJUIaMM, HEMETAJJIAMU U CI0XKHBIMU BenlecTBamu. [Ipumenenne kucinopona. KpyroBopor kuciaopozaa B Ipupoze.
Oxcuapl. OOpa3zoBaHue Ha3BaHUM OKCHAOB 10 Ux GopmynaM. CocTtaBieHue GopMys OKCUIOB 110 UX Ha3BaHUsAM. [IpencraBuTenu okcHI0B:
BOJIA M YIVIEKUCIIBIH ra3, HerameéHasi U3BeCTb.
Bonopon B npupone. dusnueckue 1 XuMHUUECKHE CBONCTBA BOAOPOAA, €ro MOJIy4eHHe U TPUMEHEHHE.
Kucnotsl, ux cocras u ux kinaccudpukanus. Manukaropsl. Tabmuma pacrBopumoctu. ConsiHasi M cepHasi KUCIIOTHI, UX CBOMCTBA U
IIPUMEHEHHUE.
Conu, ux cocTtaB 1 Ha3BaHus. PactBopumocTs coseil B Boje. [IpencraBurenu comeil: xyiopua HaTpusi, kapOoHat HaTpus, pocdar KanbLus.
[ToctosinHas ABoraapo. KonndectBo BemectBa. Moib. MosnsipHast Macca. KparHble eqMHHIIBI M3MEPEHUS KOJTMYECTBA BELIECTBA —
MUJUIIMOJIb ¥ KWJIOMOJIb, MUJUIMMOJISIPHAS. M KWJIOMOJISIPHAs. MAacChl BELLIECTBA.
PacueTsl ¢ uCoab30BaHMEM MOHATHH «KOJMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «IIOCTOSTHHAs ABOTajpoy.
3akoH ABoraipo. MomnsipHbIif 00beM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS INIOTHOCTh OJTHOTO Ta3a Mo JAPYTOMY.
Kparnble equHUIBI N3MEPEHHS] — MUJUTUMOJISIPHBIA U KUJIOMOJIIPHBIA 00beMbI Ta3000pa3HbIX BEIIECTB.
PacueTsl ¢ HCNOIB30BaHUEM MOHIATUN «KOJTMYECTBO BEIIECTBAY, «MOJISIPHAS MACCa», «MOJISIPHBIM 00BEM Ia30By», «I1OCTOSTHHAS
ABorazipo».



Pacuetsl ¢ ncnonb30BaHNEM MOHATUN «KOJIMYECTBO BELIECTBAY, «MOJIIPHAs Maccay, «MOJIIPHbIA 00BEM ra30B», «4MCI0 ABOTraspo».
I'uapocdepa. KpyroBopot Bozbl B mpupoe. Pusznueckre 1 XMMHUUECKHE CBOMCTBA BO/IbI: B3aUMOJICHCTBUE C OKCUIAMH.
OcHoBaHusl, uX cocTaB. PacTBOpUMOCTh OCHOBaHMM B Bojie. MI3MeHeHNe OKpacKy MHAMKATOPOB B 11eI04HOM cpene. [IpencraBurenu

LIEJIOYEH: THIPOKCUABI HATPHS, KAJIHS U KaJIbLUs.
PacTBopuTens u pactBopénHoe BemectBo. PactBopsl. PactBopenue. ['maparel. MaccoBas 10151 paCTBOPEHHOTO BellecTBa. Pacuersl,

CBSI3aHHBIE C UCIIOJI30BAHUEM ITOHATHUS «MAacCOBasi 10J1s1 PACTBOPEHHOTO BEIIECTBAY.

JleMoHCTpaL UK.

Ornpenenenue conepxkaHusl KUCIOPOAa B BO3AYXE.

[Tonyyenue kucnopona pa3aoKEHUEM MepMaHTraHaTa Kajlus U MepoKCuaa BOJOpO/a.

Cobupanue MeToI0M BBITECHEHHS BO3/1yXa U BOJBIL.

Pacno3naBanue kucinopona.

[openne Maruaums, xeinesa, yris, cepsl 1 ochopa B KHCIOpOIE.

Komnekuust okcuaoB

[Tonyuenue, cobupanue 1 pacro3HaBaHUE BOJIOPOJIA.

I'openue Bonopoaa.

B3aumopeiictBue Bogopona ¢ okcugom meau (I1).

Konnekuusi MUHEpaJIbHBIX KUCIIOT.

[TpaBuio paz6aBiieHUs cEpO KUCIIOTHI.

Konnexkuus coneil.

Tabnuia pacTBOPUMOCTH OCHOBAHUM, KMCIIOT U COJIEH B BOJE.

Hexoropele MeTaibl, HEMETAJIbl U COEIMHEHUS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.

Mogenb MossipHOro 00beMa ra3000pa3HbIX BELIECTB.

Konnexkuust ocHoBaHMit

JlaGopaTropHbie ONbITHI.

12. IlomyTHEHNE N3BECTKOBOM BOJIBI IIPU MPOIYCKAHUN YIIIEKUCIIOTO Ta3a.

13. [Tony4yeHune BoOpOIa B3aUMOICUCTBUEM ITUHKA U COJITHOU KUCIIOTHI.

14. Pacnio3HaBaHME KMCIIOT UHAUKATOPAMHU.

15. I3MeHeHne OKpacKy WHIMKATOPOB B IIEJIIOYHOM Cperie.

16. O3HakomiieHHE C mpenaparaMy JOMAalllHEHd WM IIKOJBHOM aNTeYKH — pacTBOpaMH IEPOKCHAA BOIOPOJA, CIUPTOBOW HACTOWKH HOAA U

HaIIaTBIPHOTO CIUPTA.

IIpakTnyeckune padoThI.



3. Ilomy4enue, cobupanue U pacro3HaBaHHE KUCIOPOJa.
4. ITony4eHue, coOupaHnue U pacro3HaBaHue BOAOPO/A.
5. IIpurorosiieHrE paCTBOPOB COJIEU € UX 33JaHHOM MacCOBOMW JOJICH.

OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeTNHEHH I

O06o0menue cBeeHnit 00 OKCHIax, UX Kiaccuukauy, Ha3BaHUAX U cBorcTBax. CriocoObI MOTyYeHHUST OKCHIOB

OcHoBaHus, UX Ki1accu(UKaILKs, Ha3BaHUS U CBOMCTBA. B3anMonelicTBrEe ¢ KUCIOTaMH, KUCIOTHBIMU OKCHUJAMH U colisiMU. Paznoxkenue
HEpPacTBOPUMBIX OCHOBaHHUH. CITOCOOBI TOJTy4EeHHsI OCHOBAHHM.

Kucnorel, ux wimaccuduranus u Ha3BaHus. OOmIEe XWMHUYECKHE CBOWMCTBAa KHCJIOT. B3anMoneicTBHE KHCIOT C MeETaUIaMHu.
DNEKTPOXUMHUUYECKUI Psii HANPsDKEHUH MeTauioB. B3anMoaeicTBHE KUCIOT C OKCHIaMHM METaJIoB. B3anuMonelcTBie KUCIOT ¢ OCHOBAaHUSMH
— peaknus HeHTpanu3anuu. B3anmopeiicTBue Kucnot ¢ cosiMu. [Torydenne 6eCKUCIOPOIHBIX U KUCIOPOACOACPIKAIUX KUCIIOT.

Comm, ux kinaccudukays U CBOMCTBa. B3ammoselcTBre cojieit ¢ MeTaulaMi, 0COOCHHOCTH 3THX peakiuid. BzanMopeicTBue conel ¢
COJISIMH.

['eneTnyeckue psbl MeTaUIa U HeMeTala. [ eHeTrnueckast CBSI3b MEX/y KJIacCaMU HEOPTaHUYECKUX BEILIECTB.

JlaGopaTropHbie ONBITHI.
17. B3aumomelcTBrE OKCUIA KAJIbIU C BOIOH.
18. [lomyTHEHHE U3BECTKOBOM BOJIBI.
19. Peaknust HeHTpanu3anuu.
20. ITonyuyenue ruapokcuaa meau (1) u ero B3aumozeicTByue ¢ KUCIOTOM.
21. Paznoxenue ruapokcuna menu (ll) mpu narpeBanuu.
22. B3auMopaelcTBHE KUCIOT C METaJlJIaMH.
23. B3auMozaeicTBHE KHCIOT C COJISIMH.
24. O3HaKOMIIEHHE C KOJUIEKIIUCH COJICH.
25. B3aumoneiictue cynbara menu (1) ¢ sxenesom.
26. B3auMmopelicTBHE COJIEH ¢ COIAMMU.
27. 'eneTnueckas CBsI3b Ha IPUMEPE COCTMHEHUN MEIN.
IIpakTuyeckne padoTbl
6. Perienne sxcrieprMeHTaIbHBIX 3a7ad.
Ilepuoauuecknii 3akon u [lepuoauueckas cucrema xumudeckux iemenToB JI.U. MeHnaeneeBa u crpoeHune aroma

EctecTBeHHbIE ceMeNCTBA XMMHUECKHX 3JIE€MEHTOB: HICIIOUHBIC U MIETIOYHO3EMENbHBIE METAILIbI, TAJTOTeHbI, HHEPTHBIEC (OIarOpPOIHEIE)
ra3pl. AMdoTepHOCTb. AMGbOTEpHBIE OKCHUJIBI U THIPOKCH IbI. KOMITTIEKCHBIE COMH.

Otkpeitue /1. . MenneneessiM [lepuonnueckoro 3akoHa u co3nanue uM [lepronnueckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB.



AtoMbI Kak (popma CyIIECTBOBAaHUS XUMHUYECKUX 3IeMEHTOB. OCHOBHBIE CBEICHHS O CTPOSHHH aroMOB. [loKa3aTenbCTBa CIOKHOCTH
ctpoenus aromoB. OnbiTel Pesepdopna. [lnanerapuas Monensb CTpoeHHs aToMa.

CoctaB aroMHBIX si€p: MPOTOHBI, HEUTpOHBI. OTHOCHUTENbHAs aTOMHAas Macca. B3auMOCBSI3b MOHATUN «IIPOTOHY», «HEHUTPOHY,
«OTHOCHUTEJbHASI aTOMHAs1 Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE JIEKTPOHHBIX YpOBHEH aTtoMoB xumMudeckux 3neMeHTOB NeNe 1-20. IIoHsTue O 3aBeplIEHHOM
JIEKTPOHHOM YPOBHE.

W3otombl. ®usmueckuii cMbic cuMBonMku [lepuomudeckoit cucrembl. CoBpemeHHas (opmynupoBka Ilepuonnyeckoro 3akoHa.
V3MeHeHus CBOMCTB 3JIEMEHTOB B MEpUOJAX U TPYIIaX, KaK PYHKLHS CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTrKa NIEMEHTa-MeTaJllIa ¥ AJIEMEHTa-HEMeTalula 110 UX IOJIOKEHUIO B Ilepuoanyeckoil cucreMe XMMUYECKUX 3JIEMEHTOB /.
. Meunpneneena.

JdemoHcTpaumu.

° Paznuunbie hopMbl TaOIUIT TEPHOTUICCKON CHCTEMBI.

° Mopenuposanue noctpoenus llepuoguueckont cucremsl J[. 1. Menneneena.
° Moenn aToMOB XMMHYECKHUX BIIEMEHTOB.

° Mopenu aToMOB 3J1€MEHTOB 1—3-T0 IeproI0B

JlaGopaTropHbie ONBITHI.
28. TlomyueHre aM(pOTEPHOTO THIPOKCH]IA M UCCIICIOBAHUE €T0 CBOWCTB.

Xumuyeckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTE/IbHbIC PEAKIIUH

Honnast xumuueckas cBs3b. VoHBI, 00pa3oBaHHbIE arOMaMH METAJJIOB W HeMeTauioB. CxeMbl 00pa3oBaHUS MOHHOW CBSI3M AJIs
OMHApHBIX coelWHeHHH. VOHHBIE KpUCTAIIMUECKUE PEeIIETKH M (PU3MYEeCKHe CBOMCTBAa BELIECTB € ATUM THUIOM pemérok. [lonsrtue o
(hopMyIIbHON €UHUIIE BEIIECTBA.

KoBaneHnTHas xuMudeckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTYpHbIe (opMyibl. [lonarue o BaneHTHOCcTU. KOBaneHTHast HemosipHas CBSI3b.
CxeMbl 00pa30oBaHMs KOBAJEHTHOM CBSI3U JJIsl OMHApHBIX COEJUHEHUH. MOJEKyIspHble M aTOMHbIE KPUCTAJUIMYECKUE PEIETKH, U CBOICTBa
BEIIECTB C 3TUM THIIOM PELIETOK.

DNeKTpoOTpULIATENIbHOCT. Psaj anexkTpoorpunarenbHocTi. KoBaneHTHast nossipHas xuMmudeckas cBsi3b. [lumons. Cxembl 0Opa3oBaHUs
KOBAJICHTHOW TOJISIPHOM CBSI3U JUIsl OMHApHBIX COeqUHEHHMM. MonekynspHble U aTOMHbIE KPUCTAJUIMUECKHE PEIIETKH, U CBOWCTBA BEIIECTB C
9TUM THUIIOM PELIETOK.

Meramueckass XUMAYECKasl CBA3b M METAJUINYECKasl KpUCTaluInUecKas pemeérka. CBONMCTBA BEIIECTB € 3TUM THUIIOM peIIETOK. EnnHas
IIPUPOJIa XUMUYECKUX CBSI3EH.

Crenenp okucneHus. CpaBHEHHE CTENEHH OKHCIEHMs W BaJleHTHocTH. llpaBuna pacuéra cremeHed okuciaeHHs 1o Gopmynam
XUMHUYECKHX COCTUHEHUM.



OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. OIpeneneHne CTENEeHEeH OKHMCIEHUS JUIsl JIEMEHTOB, OOpas3yIoLUX BELIECTBA Pa3HBIX
KjaccoB. Peaknuu HOHHOro OOMEHa M OKMCIMTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. OKUCIUTENb M BOCCTAHOBUTENb, OKHUCIEHHE M
BoccTaHoByeHre. COCTaBIeHHE yPaBHEHNUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIH METOIOM SIIEKTPOHHOTO OasaHca.

JdemoHcTpaumu.
o Buneodparmentst u cnaiiibl «loHHAsS XUMUYECKas CBSI3b.

Kosmekuys BemecTs ¢ HOHHOM XMMUYECKOM CBSA3bIO.
Monenu HOHHBIX KPUCTAJUIMYECKUX PEIIETOK.
Buneodparmentst u cnaiinbl «KoBasieHTHast XUMUYECKAst CBS3bY.
Kosuteknys BemecTs MOJIEKYISIPHOIO U aTOMHOTO CTPOEHHUSI.
Mogenu MOJIEKYISPHBIX U AaTOMHBIX KPUCTAJUNIMYECKUX PEIIETOK.
BuneodparmenTs! U cnaiiipl «MeTauMyeckasi XMMUUECKasi CBSI3b.
Komnexknus «MeTtauisl ¥ CILIaBbD.

. B3anMmozeiicTBrE IIMHKA C CEPO, CONMAHOM KUCI0TOM, Xmopuaom meau (11).
o I'openue maruus.
o B3anmopneiicTBue XJIOPHOU U CEPOBOJOPOIHOM BOJIBI.
JlaGopaTropHbie ONBITHI.
29. HsrorosieHue MOJENH, WILTIOCTPUPYIOIIEH CBOMCTBA METAJNINYECKON CBA3H

9 knace
IloBTOpeHue 1 00001IeHNE CBeIEHUIT 110 KYpcy 8-To Kiacca

bunapnsie coenunenus. OKCUIbI coeoOpasyromre u HecojaeoOpasyromue. ['mapokcuabl: oCHOBaHuUs, aM(OoTepHbIe, KUCIOTh. CpenHue,
KHCIIbl€, OCHOBHBIE COJIU.

O06o01IeHne cBeIeHUI 0 XMMHUYECKUX peakuusax. Knaccudukaius XuMHUeCKUX peakluii Mo pa3IuuHbIM OCHOBAHHUSM: COCTABY U YHCIY
pearupyromux 1 o0pa3yroIIuXcss BEUIECTB, TEMIOBOMY 3(PQEKTy, HalpaBICHUIO, U3MEHEHHUIO CTENIEHEH OKHCIICHHUS 3JIEMEHTOB, 00pa3yrOIINX
pearupyromiue BemecTna, (hase, MCIOIb30BaHUIO KaTaln3aropa.

[ToHsiITHE O CKOPOCTH XUMHUYECKON peakiuu. DakTophl, BIUIIONNE HA CKOPOCTh XUMUYECKHUX PEAKIINI: TPUPO/Ia PEarupyronux BEIIeCTB,
WX KOHIIEHTpallUs, TeMIIepaTypa, IIoMalb CONPUKOCHOBEHUS, HANIMUKE KaTtanu3aropa. Karanus.

JdemoHcTpaumu.
. O3HakoMJIEHHE C KOJUIEKIUAMH METAJJIOB U HEMETAJIIOB.
. O3HakoMJIEHUE C KOJUIEKIUSAMH OKCHJIOB, KUCIIOT U COJIEH.

L4 3aBHCHMOCTh CKOpPOCTH XUMHYECKOM pC€akru OT NPUPOABLI pCarupyromunx BCIICCTB.



o 3aBUCHMOCTh CKOPOCTH XUMHUYECKOUM peakiuy OT KOHIICHTPAIIMH PEarupyrOIINX BEIISCTB.

o 3aBUCHMOCTh CKOPOCTH XUMHUYECKOHN peakiiy OT TIIOMIAIA COMPUKOCHOBEHUS PEaruPyIOIINX BEIICCTB («KHUTISAIIUI CIIOM»).
. 3aBUCHMOCTh CKOPOCTH XUMHYECKOHN pPEaKIuy OT TEMIIEPATyPhl pearupyroux BeIIeCTB.

JlabGoparopHbie ONbITHI.

1. B3aumozpeiicTBue aMMuaka 1 XJ0poBOI0POa.

2. Peakuus HeMTpaau3aiuu.

3. HaGmonenue teroBoro 3¢ dexra peakunu HeUTpaIu3aiyu.

4. BzaumopeiictBre cepHOil KUCIOTHI ¢ okcuaom meau (I1).

5. Pasznokenue nmepokcuia BOAOPOIA ¢ MMOMOIIBIO KaTaia3bl KapToQes

6. 3aBUCHUMOCTH CKOPOCTH XMMHYECKOI peakliuy OT MPUPOJIbI pEarnpyoIIuX BEIIeCTB HAa IPUMEPE B3aUMOJICHCTBUS pacTBOPOB THOCYIb(aTa

HaTpUs U XJIopuaa Oapwusi, THOCYIb(aTa HATPHS U COJITHON KUCIIOTHI.

7. 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peakliiuy OT MPUPOIbI METAIIIOB MPU UX B3aUMOJCHCTBHUU C COJISTHOM KHCIOTOM.

8. 3aBHCHMOCTh CKOPOCTH XHMHYECKOW PEaKIUy OT IPUPOJIBI KHUCIIOT TIPH B3aMMOJICHCTBUN UX C KEIC30M.

9. 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOHN peakiuu OT TEMIEPATYPHI.

10.3aBHCHMOCTH CKOPOCTH XMMHYECKON pEaKIMK OT KOHIICHTPAIIHH.

11. 3aBUCUMOCTD CKOPOCTH XUMUYECKON PEaKIMK OT IUIOMIAIN COIPUKOCHOBEHUS PEarupyroiux BEIeCTB.

12. 3aBUCUMOCTB CKOPOCTH XUMHUYECKOM PEaKIIMU OT KaTalnu3aropa.

XuMHUYeCKHE PeaKklii B PACTBOPAX JIeKTPOJIUTOB

[TonsiTrie 00 PMEKTPOTUTUYECKON TUCCOLIUALUU. DICKTPOIUTHI U HEITEKTPOIUTHI. MeXaHHU3M IHUCCOLMALIUN ANEKTPOIUTOB C PA3IUYHBIM
XapakTepoM CBsi3u. CTENeHb AEKTPOTUTHUECKON qucconraui. CUIbHBIE U CITa0bIe AIEKTPOIUTHI.

OcHOBHBIE TTOJIOKEHUS TEOPUH dIEKTPOIUTUUYECKON Tucconnanuu. Knaccudukaius HOHOB U UX CBOMcTBAa. KHCIOTHI, OCHOBaHUS U CONU
KaK 3JICKTPOJIHUTEI. Nx KJ'IaCCI/I(bI/IKaIII/Iﬂ 1 JUuCCoIuamusi.

OO01mure XMMUYECKHE CBOMCTBA KHUCIIOT: U3MEHEHHE OKPACKHU WHIAMKATOPOB, B3aUMOJIEHCTBUE C METAJIaMU, OKCUJIAMHU M THAPOKCHIAMHU
METaJJIOB U coyIAMU. MoJeKylapHbIe U MOHHBIE (ITOJIHBIE U COKPAIEHHBIE) YPaBHEHUS peaklMil. XUMUYECKUI CMBICI COKPAIEHHBIX YpaBHEHUH.
VYcnoBus NpoTEKaHUsl peakiuil MEXAY SJIEKTPOIUTAMU 10 KOHIIA. P/l akTHBHOCTH METaJLIOB.

OO01mMe XUMUYEeCKHEe CBOMCTBA IIeIoUeii: B3auMOJECHCTBIE ¢ KUCIIOTAMHU, OKCUJIaMU HEMETAJIOB, coiamu. O0IIe XUMUYeCKHEe CBOICTBA
HEpPaCTBOPUMBIX OCHOBAHMI: B3aMMOJEHCTBUE C KHCIIOTaMU, Pa3JI0KEHUE IPU HArPEBAHUU.

OO0me XMMHUYECKHE CBOWCTBA CPEIHUX COJICH: B3aUMONIEWCTBHE C KHUCIOTAMH, IEJI0YaMH, COJIIMH M MeTautamu. B3ammoneicTBue
KHUCIEIX COJIEH CO IIEI0YaMHU.

['uaponus, kak 0OMEHHOE B3aWMOJICHCTBUE CoOJNiel ¢ BOMOW. [MIpoian3 comu CUIIBHOTO OCHOBaHUS U c1aboi KucnoTsl. ['uaponus conu
cJ1aboro OCHOBaHUA U CHIIbHOM KucnoTsl. [1lkana pH.



CBolicTBa KHCIIOT, OCHOBaHHWiIl, OKCHJIOB U COJIEH B  CBET€ TEOPUM DJIEKTPOJIMTUUECKOW JAUCCOIMALMM M OKUCIUTEIbHO-
BOCCTAHOBMTENbHBIX pPEaKIUil.

JdemoHcTpaumu.

° HcnpTanye BemecTs U UX PaCTBOPOB Ha AJIEKTPOITPOBOTHOCTh

° 3aBUCHUMOCTD IEKTPONPOBOTHOCTH YKCYCHON KHCIOTHI OT KOHIICHTPAIUH.
° JIBr>KeHHEe OKpAIICHHBIX HOHOB B 3JIEKTPUYECKOM I10JIe

° OrnpeneneHue XxapakTepa Cpeibl B pacCTBOpPax CoOJIeH.

JlabopaTopHble ONBITHI.
13. luccounanus ciaaObIX 3IEKTPOIUTOB HA IIPUMEPE YKCYCHOM KUCIIOTHI.
14. 3meHeHue OKpacKy UHIUKATOPOB B KMUCIOTHOU CpeEJie.
15.Peakuiusa HeHTpanu3aluy pacTBoOpa MIENOYH Pa3INYHBIMU KUCIOTAMHU.
16. Ilonyuyenue ruapoxcuna meau(ll) u ero B3aumozeiicTBye ¢ pa3inyHbIMUA KUCIOTaMHU.
17. B3aumoneiicTBue CHIIbHBIX KUCIOT ¢ okcuaoM meau(l1).
18-20. BzaumopeicTBrE KHCIOT C METaJUIaMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HUOH.
22. IlonyyeHue cTynaHs. KPEMHUEBOM KUCIIOTHI.
23. KauecTBeHHas peakilis Ha XJIOPUI- UK CYIb(aT-HOHBI
24. 3meHeHne OKpacKu WHIUKATOPOB B HIEJIOYHOM Cpejie.
25. B3auMoznelcTBrE MEN0Y€El C YIIIEKUCIBIM Fa30M.
26. KauecTBeHHast peakiusi Ha KaTHOH aMMOHHS.
27. llonyuyenue ruapokcuna meau(ll) u ero paznoxenue.
28. BzaumoneiicTBue KapOOHATOB C KUCIOTAMH.
29. Monyuenue ruapokcua xeneza(lll).
30. B3aumoneiicTue xesne3a ¢ pactBopoM cynbgara memu(ll)
IIpakTnyeckue padorsl
1. CBolicTBa KUCIOT, OCHOBaHUI, OKCUAOB U COJIEH B CBETE TEOPUH NIEKTPOJIUTHUECKON TUCCOLMALNN U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii
HemeTtannbl 1 X cOeTHHEHHSA

CrtpoeHue aTOMOB HEMETaJIOB U UX nojioxkeHue B [leproanueckoii cucreme. Psn anekrpoorpuniarensHocTi. Kpucramiueckue peméTku
HEMETaJUIOB — TMPOCThIX BemiecTB. Amnorponus u e€ mnpuuuHbl. Pusznyeckue cBoiicTBa HemerauioB. OOmue XMMHUYECKHE CBOICTBa
HEMETAJIJIOB: OKHCIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.



["anmorensl, cTpoeHUE WX aTOMOB M MOJEKyd. DU3MYecKre U XMMHUUYECKUE CBOMCTBA T'aJIOTEHOB. 3aKOHOMEPHOCTH M3MEHEHHS! CBOWCTB
raJloreHOB B 3aBUCUMOCTH OT HMX moyiokeHus B Ilepuonuueckoit cucrteme. HaxoxaeHue rajJoreHoB B MPHUPOJE U HX IMONyuyeHUE. 3HAYCHHE U
IIPUMEHEHHE T'aJIOTEHOB.

["amoreHOBOIOPOIBI M COOTBETCTBYIOIIME WM KHUCJIOTHI: IUIABHKOBAs, COJIsHAs, OpOMOBOIOPOAHAS, MOJOBOAOPOAHASA. [ aloreHunbI.
KauecTBeHHbIE peakIiy Ha rajloreHu1-uoHbl. [IpuMeHenne coeiMHeH raloreHOB U UX OMOJIOTHYeCKast pOilb.

O6mas xapaktepuctuka snneMeHToB VI A — rpynmel. Cepa B mpupone u e€ moiydeHue. AJIOTPOIHbIE MOAUGUKAUU Cepbl U HX
CBOMCTBA. XMMUYECKHUE CBOMCTBA CEPHI U €€ IPUMEHECHHUE.

CepoBomopoa: CTpOCHHE MOJIEKYIbI, (pU3nUeckue U XuMU4eckue, noirydenue u 3Hadenue. Cepoogoponnas kucnota. Cynbduasl u ux
3HaueHue. JIroMuHO(pOpHI.

Oxcug cepoi(1V), ceprucras kuciaoTa, cyinbdutsl. KauecTBeHHas peakiusi Ha Cy/ib(OUT-HOH.

Oxcup cepoi(V1), ceprast kuciota, cynbdarsl. Kpucramtoruaparsl. KauecTBeHHas peakius Ha Cyiab(haT-moH.

CepHasi KuCJIOTa — CHIIBHBIN 3nmekTponuT. CBoiicTBa pa30aBIEHHONW CEPHON KHUCIOTHI, KaK THUIMYHOW KHUCIIOTHI: B3aUMOJEHCTBHUE C
MeTaJUIaMH, OCHOBHBIMH W aM(OTEPHBIMH OKCHIaMH, OCHOBAHMSAMHU W aM(OTEPHBIMH THUAPOKCHIAMH, coisiMH. KadecTBeHHas peakuus Ha
cynbdar-uoH.

OO6mas xapakrepuctuka 31eMeHTOB VA rpynnbl. A30T, CTPOEHHME aromMa U MOJIEKylbl. PU3ndYecKue M XUMHUYECKHE CBOMCTBA U
MPUMEHEHHE a30Ta. A30T B PUPOJIE U €r0 OMOIOTUYECKAs POb.

AMMHaK, CTpOCHHE MOJIEKYIbl ¥ (U3MYECKHEe CBOWCTBA. AMMHUAuHas BOJA, HANIATBIPHBIA CHHUPT, THApAaT amMMuaka. JloHOpHO-
aKLENTOPHBIA MeXaHW3M 00pa30oBaHHS KaTHOHAa aMMOHHUs. BoccraHoBuTenbHbIE CBOMcTBa ammuaka. Coidyl aMMOHHMS M WX TPHUMEHEHHE.
KauecTBeHHas peakius Ha KaTHOH AMMOHHUSI.

Oxkcuapl a3oTa: HECONIeoOpasyrolre M KHUCIOTHbIE. A30THCTash KUCIOTa U HUTPUTHL. A30THas KHUCIOTa, €€ MOJIy4eHHEe M CBOMCTBA.
Hurparsr.

docdop, ctpoerue aroma u amorponusi. ocouast. Pochun. Oxcun pocdopa(V) u oprodochopnas kucnora. Pocharsl. DochopHbie
ynoopenus. MHCEKTUTIUIBI.

OO6mmas xapakTepucTuka 3neMeHToB |V A- rpymnmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB, MPOCTHIX BEIIECTB U COSTUHEHUN B 3aBUCHUMOCTH OT
MOJIOKEHH ST AIeMeHTOB B [lepuoandeckoit cucteme. Yriepoa. AJIOTponHble Mongudukanuu: anmas, rpadut. AMopdHBINA yIiepoa U ero copra:
ca)ka, aKTUBUPOBAHHBIN yroib. AncopOrusi. XuMuueckre CBoicTBa yriepoaa. Kokcoxumuueckoe mpou3BOICTBO U ero nmpoaykius. Kapouasr.

Oxkcun yrepona(ll): crpoenue Monexynsl, moydeHue u ero cBoiictBa. Okcun yriepona(lV): cTpoeHre MoIeKysbl, MOTyYEeHUE U €ro
cBoiicTBa. YronpHas kucioTta. Comu YyrolbHON KUCIOTHI: KapOOHATHI M THAPOKapOOHAaThl. TexHrueckas U MUIIeBast Coa.

Heoprannueckue u opraHu4ecKHe BellecTBa. YIIIEBOI0POibl. XUMUUYECKOE CTPOCHHE OPraHNYeCKUX BEIECTB, KaK MOPSA0K COSAMHEHUS
aTOMOB B MOJIEKYJI€ 110 BaJIEHTHOCTH.

MeraH, 3TaH, KaKk TpeneibHbIE YIIIEBOAOPOIALl. DTHJICH W alleTHWICH, KaK HEMpeebHbIe (HEHACHIIICHHBIC) YIIIEBOAOPOAbl. [opeHue
yrieBo1opo/1oB. KauecTBeHHbIE peakIIuy Ha HENPEAEIbHBIE COCAMHEHHUS.



OTUIIOBBIN CITUPT, €ro NOIy4YeHUe, MPUMEHEHUE U (PU3NOJIOTHYECKOe aeiicTBre. TpexaroMHbIN crupT mnuepuH. KauecTBeHHAs peakius
Ha MHOTOATOMHBIE CITUPTHL. YKCYCHasl — IIPEJCTABUTENb KJ1acca KAPOOHOBBIX KHCIIOT.
Kpemnuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupoze. Cunnnuast u cunad. Oxeun kpeMuusa(1V). Kpemuueas kucnora u eé
COJIH.
[Tpon3BoAcTBO cTekia W 1emeHTa. [IpoayKius CHIMKATHOW MPOMBIIUIEHHOCTH: ONTHYECKOE BOJOKHO, Kepamuka, ¢apdop, dasHc.
OnTryeckoe BOIOKHO.
Hemeramisl B npupone. @pakinoHHAs MEPETOHKA JKUAKOTO BO3AyXa, KaK Croco0 IMOJydyeHHsl KUCIOopona, a3ora, aprona. [lomyyenue
docdopa, kpeMHus, Xj10pa, Ho/1a. DIEKTPOJIU3 PACTBOPOB.
[TosmyueHue cepHON KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTMUYECKAsk CXEMa, METOJ KUIISIIETO CI0sl, MPUHIUIIBI TEMJI000MEHA, IPOTUBOTOKA
u nupkynsanuu. OneyM. IIponsBoacTBo amMMHaka: CbIpbE, XMMHU3M, TEXHOJIOIMYECKAsl CXEMA.
JleMoHCTpa MU
Kosneknus HeMeTauios.
Mogenu KpUCTAIIMYECKUX PEIIETOK HEMETAJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOpP U NPUHIIMIIBI €70 PaOOTHI.
['openue HeMeTaI0B — IPOCTHIX BEIIECTB: cephl, (hocdopa, APEBECHOTO YIIIS.
OO0pa3ibl raJoreHoB — MPOCTHIX BELIECTB.
B3anmopeiicTBre TaIOT€HOB ¢ METAJIIIAMHU.
BriTecHenue xjaopa OpoMOM MITM MO/Ia U3 PaCTBOPOB UX COJIEH
Kosnexkuust npupoIHBIX COEAMHEHUH XJIOpA.
BzaumoneiicTBre cepbl ¢ METaNIAMMU.
I'openue cepsl B KUCIOpOIE
Konnekuus cynb@uaHbIX pya.
KauecTBeHHas peakuus Ha Cynb(UI-HOH
ObeciBeunBaHNE OKPAIIEHHBIX TKaHEH U [IBETOB CEPHUCTHIM ra3oM.
B3auMoznencTBie KOHLIECHTPUPOBAHHOW CEPHOM KUCIIOTHI C MENIBIO.
OOyrMBaHue OPraHMYECKUX BEIIECTB KOHLEHTPUPOBAHHOM CEPHOM KHCIOTOH.
Juarpamma «CoctaB Bo3gyxa»
Buneodparments! u ciaitasl «lItuusu 6azapbi»
[Tonmyuenue, cobupanue 1 pacrio3HaBaHHE aMMHUaKa
Pasnoxxenne Ouxpomara aMMOHUS
B3anMonelicTBiEe KOHIIECHTPUPOBAHHOM a30THOM KHCIIOTBI C MEBIO



T'openne u€puHoro nopoxa

Pa3znoxenue HUTpara Kajus U rOpeHue JPEeBECHOTO YrolbKa B HEM

OO6pa3siibl TpUpOIHBIX coeauHeHul docdopa.

I'openue dochopa Ha Bo3ayXe U B KUCIOPOJE.

[Tomyyenue 6emoro ¢ochopa 1 UCTIBITAHUE €TO CBOHCTB

Komnexnus «O06pa3ibl NpUPOAHBIX COSAUHEHUHN YIIepoia»

[Moptper H. 1. 3enunckoro. [lomomenne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BELIECTB UJIU Ia30B.
YCTpOHCTBO ITPOTUBOra3a

Monenu MOoJIeKyll MeTaHa, ITaHa, STWICHA U alleTUIICHA.

B3aumogpeiicTBue 3THIIEH ¢ OpOMHOI BOJIOM M pacTBOPOM II€pMaHIraHara Kajusl.
OO01re XMMUYECKHUE CBOMCTBA KUCIIOT HA IIPUMEPE YKCYCHOM KUCIIOTBI
KauecTBeHHas peakiusi Ha MHOIOaTOMHbIE CIIUPThI

Komnexnus «O6pa3ibl NpUPOAHBIX COSTUHEHUN KPEMHHUS»

Konnekuus crexna, KepaMHUKH, IIEMEHTA U U3EIUN U3 HUX

Konnexkuus npoaykuuu CUIIMKaTHOM POMBIIIEHHOCTH

Buneodparments! u ciaitnbl «[Ipou3BoACTBO CTEKIA U LIEMEHTa

Komnexnus «IIpupogHslie coennHEHNs HEMETAIIIOB)

Buneogparments! u cnaiinpl «@pakiioHHas eperoHka KUAKOro BO3ayxa

Buneodparments! u cnaiinsl «llomyuenne Bogopo/a, KUCIOpO/ia U rajJoreHOB AIEKTPOTUTHUECKUM CIIOCO0O0M»

Mogenu annapatoB AJis IPOU3BOACTBA CEPHON KUCIIOTHI.
Monenp KAISIEro ciosl.

Monenr KOJIOHHEI CHHTE3a aMMHAaKa.

Buneodpparments! u cnaiiasl «I[Ipon3BoACTBO CEPHON KUCIOTHD)
BuneodparmenTs! u cnaitnel «[Ipou3BoacTBO aMMuaka
Komnexnus «CpIpb€ Ui MOIYYE€HUsI CEPHON KUCTIOTBD)

JlabopaTopHbIe ONBITHI

31. Pacrio3naBanme rajaoreHuI-MOHOB

33. KauecTBeHHas peakiysi Ha KaTHOH aMMOHUS
KHCJIOTBI, KaK DJIEKTPOJIATA

36. Ilony4yeHue u CBOMCTBA yrOJbHOW KMCIOTHI

32. KayecTBeHHbIE peaku Ha CyIb(aT-noHbI
34. XuMHueckue CBOMCTBA a30THOU
35. KauecTBenHsle peakiuu Ha pocdar-uon
37. KauecTBeHHas peakuus Ha



KapOOHaT-HuOH 38. IIponyckaHue yIieKuciaoro ra3a yepes3 pacTBOp CHIIMKATa
HaTpus

IIpakTnyeckune padorsl
2. I3yueHue CBOMCTB COJITHOM KHCJIOTHI 3. 3y4yeHue CBOMCTB CEpPHOM KUCITIOTHI
4. IlonydyeHne amMmmMHuaKa U U3y4eHHE €ro CBONCTB 5. Ilony4yeHue yriuekucioro rasa u

W3y4YCHHE €r0 CBOMCTB

MeTtanibl 1 uxX coequHeHus (16 1)
[Tonoxxenne MmeraiioB B Ilepuoguueckoid cucrteme xumuueckux anemeHtoB JI. M. MeHneneeBa, CTpoeHHE HMX arOMOB M KPHUCTAILIIOB.
Merauinueckas CBSI3b M METAJUIMYECKAs] KpUCTAJIMYECKas peméTka. PU3nyecKrue CBOKWCTBA METAJIOB: JJIEKTPO- M TEIJIONPOBOAHOCTb,
OTpakaromas CrioCOOHOCTh, MIIACTUYHOCTh. CIIJIaBbl Y€PHBIC U IIBETHBIC.
MeTtamibl Kak BOCCTAaHOBUTENH. DJIEKTPOXUMUUYCCKUM Psii HANpsDKeHUU. B3anmoneicTBUe METaAIIOB ¢ HEMETalIaMH, OKCHJIaMU, KUCJIOTAMH,
COJISIMU. AJTFOMUHOTEPMHUSI.
OKcuibl ¥ TUIPOKCUIBI IIEJTOYHBIX METAJIOB, MX TOJy4YE€HUE, CBOMCTBA, MPUMEHEHNE. BaxxHeHIIIne coM MISIOUHBIX METAJIJIOB, X 3HAUYEHUE B
YKWBOM M HEKUBOU MPUPOJIC U B )KU3HHU YEJIOBEKA.
Okcuzibl ¥ TUAPOKCHUIBI MIEJIOYHO3EMENIBHBIX METAJJIOB, WX IOJYYCHHE, CBOMCTBA M NpUMEHeHUe. BakHeimne coiau mEnoyHO-3eMeTbHbIX
METaJIIOB, UX 3HAYCHUE B IPUPOJIC U KU3HM ueaoBeka. KapOoHaThl ¥ ruApOKapOOHATHI KaIbITH.
XécTtrocTh BOABI: BpeMeHHasi U mocTosiHHas. CrocoObl ycTpaHeHUsT BpeMeHHOU kécTkocTh. CrocoObl YCTpaHEHUs MOCTOSHHOM KECTKOCTH.
HNoHuTsL.
CoenuHeHus amOMHHHUS B TIpuUpoae. XUMUYECKHE CBOMCTBA anmoMUHUA. OCOOCHHOCTH OKCHIA M THUIPOKCHIA aTIOMUHHUS Kak amM(pOTEPHBIX
coenuHeH. Baxkneire conu anfoMuHUs (XJIOpUI, cyiabdar).
OcobeHHocTu cTpoeHus atoma sxenesa. JKenezo B mpupoae. Baxueiimue pyasl xkenesa. [lonydenne uyryna u cranu. OKCHIIBI U TUAPOKCHIBI
xenesa(ll) u (111). Conu xeneza(ll) u (111). ObHapyx)eHre HOHOB KATHOHOB KeJie3a B pacTBOpe. 3HAYCHHUE COSTMHEHUH JKeme3a.
Koppo3zust xuMuueckast 1 3JIeKTpOXUMUYECKasi. 3aluTa METaIOB OT KOPPO3HUH.
Mertainnsl B ipupo/ie: B cBOOOIHOM BHJIE U B BUe coennHeHui. [lonarue o metamnyprun. YépHas u uBeTHas Metaunyprus. [lupomeramnyprus,
THAPOMETAILTYPTHUs, MMEeKTpoMeTautyprus. Jlomennsrit mporecc. [lepepadoTka 4yyryHa B cTajib. IJIEKTPOIU3 PACILIIaBOB.
JdemoHcTpauuu
° BzaumoneiicTBue HaTpusi, JIUTUS U KAIbIUS C BOJOM.
T'openue HaTpus, MarHusl v >kejie3a B KUCIOPOJIE.
Bcenblmka TepMUTHOM CMeECH.
B3anmopelicTBue cMeCH MOPOIIKOB CEPBI U JKeJe3a, IIMHKA U CEPBI.
B3anmoneiicTBrE alFOMUHMS C KUCIOTAMHU, IIEJI0YaMU U BOJOM.
B3anmoneiicTBue xkene3a 1 MEIU ¢ XJI0POM.



o B3aunmoneiicTBue Meu ¢ KOHLIEHTPUPOBAHHOM CEpHOI KMCIOTOW M a30THOM KUCIOTON (pa30aBieHHOM U KOHIICHTPHUPOBAHHOMN).

° Okpacka MmI1aMeHH COSUHEHUAMH IIEJI0YHBIX METAJUIOB

° Okpacka MmI1aMeHH COSIUHEHUAMH IIET0YHO3EMETbHBIX METAJIJIOB

° I'antenue n3BecT BOOOM.

° [Tonyuenue XECTKOM BOABI B3aUMOJICUCTBUEM YITIEKUCIIOTO C U3BECTKOBOW BOJIOM.
° YcTpaneHne BpeMEHHOM KECTKOCTH KUIISTYCHHEM U T0OABKOM COJIBI.

° YcTpaHneHue MOCTOSHHOM KECTKOCTH T0OABKOM COJIBI.

o WMoHUTHI ¥ IPUHITUTT UX AeUCTBUS (BUACO(PpArMeHT).

o Konnekuust npupoaHbIX COEAMHEHUHN aTFOMUHUSA.
. Buneodparmentst u cnaiiabl «OKCHIT aTFOMUHES U €T0 MOAM(DHKALIAN.
o [Tony4uenne amoTepHOro rUAPOKCHAA ATFOMUHUS U UCCIICTIOBAHNUE €TO CBOWCTB
e Komnekuus «XuMuyeCKkrne HCTOYHUKHU TOKa»
. Pesynprarsl JUTEIBHOIO SKCIEPUMEHTA M0 U3YUYEHUIO KOPPO3UH CTAJIBHBIX U3/EIUI B 3aBUCUMOCTH OT YCJIOBUM IPOLIECCOB

. Boccranosnenne menu u3 okcuna meau(ll) Bonopogom
o Buneodparments! u cnaiiasl «I[Ipou3BoACTBO UyryHa U CTaIN
o Buneodparments! u cnaitapl «3aenust U3 4yryHa u CTaiam»
o Buneodparments! u ciaitabl «[Ipon3BoACTBO aIFOMHHUS)
JlabopaTopHbIe ONBITHI
39. B3aumonerictBue xemne3a ¢ pactBopom cynbhara meau(ll) 40. [Tomy4yeHue U3BECTKOBOM BOJABI U OTIBITHI
C Hel 41. Tonyuenue ruapoxcuos xeeza(ll) u (111)
42 KadecTBEHHbIE peakllMM Ha KaTHOHBI JKelle3a
IIpakTnyeckne padorsl
6. [Tomyuenue KecTKOM BOABI U CITOCOOBI €€ yCTpaHEeHUS 7. PemieHue sKCEpUMEHTAIBHBIX 3a]1a4 110 TEME
«MetamisD)

XuMHs U OKPY/KAKOIIASA cpeaa

Crpoenue 3emnu: sApo, MaHTHs, 3eMHasi KOpa, X XUMHUECKuil cocTaB. JIutocdepa u e€ xumuyeckuit cocraB. Munepansl. Pynbl. Ocanounsie
noposibl. [lone3nsle nckonaemple. XUMHUECKHM cocTaB Tuapocdepbl. XUMUYECKUN COCTaB aTMOCHEPHI.
VICTOUHMKN XMMHYECKOTo 3arpsi3HEHHMs OKpYKaroled cpenbl. [700angbHbIE 3KOIOTHYECKHE MPOOJIeMbl YeJI0BEeUYeCTBA: MAapHUKOBBIN 3(deKT,
KHUCIIOTHBIE JI0’KTH, 030HOBBIE JbIpbl. MEXTyHApOIHOE COTPYIHUYECTBO B 00JaCTH OXpaHbl OKPYKAIOIIEH Cpellbl OT XMMHUYECKOTO 3arpsi3HEHUSI.
«3enéHas XuMus».
MapkupoBKa yIIakoBOYHBIX MaTe€pHaIOB, SIEKTPOHUKU U OBITOBOM TEXHUKH, MPOAYKTOB MUTAHUS, STUKETOK MO YXOY 32 OJEXKI0MH.



JdemMoHcTpanuu

o BuneodparmenTs! u cnaiiapl «CTpoeHue 3eMiTu U €€ XUMHUYECKUN COCTaB)

o Konnekuuss MUHEpaJIOB U TOPHBIX IOPOJL

° Komnekuust «Pynbl MeTamioB»

o Buneodparments! u cnaiiapl «l106anpHbIe SKOJIOTHYECKUE MPOOIEMbl YETIOBEYECTBAY

o BuneodparMeHnTs! 1 craiiibl 0 CTENEHH YKOJIOTUYECKOM YUCTOTHI TOBapa

JlaGopaTropHbie ONBITHI

43. U3ydyeHue rpaHuTa 44. N3yyeHne MapKupOBOK Pa3IMUYHBIX

BUJ0OB MMPOMBIIIJICHHBIX U ITPOAOBOJIBCTBCHHBIX TOBAPOB

Mescnpeomemnoie ceasu

Peanmu3zanus MeXnpeIMETHBIX CBSI3eH MPH U3yUYEHUU XHUMHH B 9 KJlacce OCYyIEeCTBISETCS Yepe3 UCIOIb30BaHHe KaK OOIIHUX €CTECTBEHHO-
HAYYHBIX MMOHATHH, TaK U OHSATUMN, SBISFOIIMXCSI CHCTEMHBIMU I OT/ICIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OOmue ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TCOPHsI, aHAIN3, CHHTE3, KJIACCU(UKALUS, TICPUOTUIHOCTb,
HaOITIO/ICHNE, SKCIIEPUMEHT, MOJICITHPOBAHIE, U3MEPCHHE, MOJICITb, SIBJICHHE, TAPHUKOBLIN 3(h(HEKT, TEXHOJIOTHS, MaTePHAIIBI.

Odwuszuka: marepusi, aToM, >JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, M30TOIbI, PAJIUOAKTUBHOCTb, MOJEKYNa, SIEKTPUUYECKUN 3apsii,
MIPOBOJIHUKH, TOJYIPOBOJHUKHU, AMIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TeNO, OOBbEM, arperarHoe COCTOSIHHE BEIeCTBa, Ta3, pPacTBOp,
PacTBOPUMOCTh, KPUCTAJUTMYECKAsi PEIIETKA, CIUIaBbl, (PU3UYECKHE BEIIMYMHBI, CIUHUIIBI U3MEPEHUsI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3B€3161, CoHIIE.

buonorus: dorocunTes, Apixanue, 6mocdepa, IKocucTeMa, MUHEpaIbHbIe YIOOPEHHS, MUKPOAJIEMEHThI, MAaKPOAJIEMEHThI, TUTATEIbHBIC
BEIECTBA.

leorpadusa: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOMABI, TIOJIE3HBIE HWCKOMAEMbIe, TOIJIMBO, BOJHBIE PECYPCHI



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOT'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

JIm4HOCTHBIE pe3yibTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/1¢ 00y4YeHHS XUMHH B €IMHCTBE YU€OHON M BOCIIMTATEILHON NESTEIHLHOCTH B
COOTBETCTBUM C  TPAJULUMUOHHBIMH  POCCUUCKUMHU  COIIMOKYJIBTYPHBIMU W JYXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMH, NMPUHATHIMU B OOIIECTBE MpaBWJIaMU U HOPMaMU MOBEICHUS U
CIIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS U COLIUATIN3AIUN O0Y4atOIINXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMN M paCIIUpPEHHUE ONBITA AESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpUOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOI'O OTHOILIEHUS! K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEJIUIO, MOHMMAHUS 3HAYEHUS XUMMUYECKOM HayKd B JKU3HM COBPEMEHHOIO OOILEeCTBa,
CIIOCOOHOCTH BJAJIETh JOCTOBEpHOUW MH(MOpMaIuell 0 MepeaoBbIX JOCTHKEHUSX U OTKPBITUAX
MHUPOBOIl U OTEUECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOIiCTBE
MHpa 1 0011eCcTBa;

2) rpa;KIaHCKOr0 BOCTUTAHMS:

MPEICTaBICHUS O COIUAIBHBIX HOpMax W TMpaBUJIAX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJNE3HOHM, YydeOHOo-
MCCJIEI0BATEIBCKOM, TBOPUYECKON U JPYTHX BUIAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOHM JIeSATEIbHOCTU TPU BBITIOJIHEHUHN YUEOHBIX, IMO3HABATENbHBIX 337124, BBIIOJHEHUU
XUMHYECKHX IKCIIEPUMEHTOB, CO3JJaHUM YUYEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHHUIO
¥ B3aUMOIIOMOIIM B TMpolecce ATOH Y4eOHOIl NesATENbHOCTH, TOTOBHOCTH OIEHUBATh CBOE
MOBEJICHUE M IOCTYIKH CBOMX TOBAapHUILIEH C MO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEACTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKHE  MPEICTABICHUS O  BEIIECTBE U XUMHYECKOHM  pEaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH W COCTaBJISIOLIUE OCHOBY JUIS
NOHMMAaHUSA  CYIIHOCTH HAy4YHOM  KapTUHBI MHUpa, MPEACTaBIE€HUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs IPUPOJBI, B3AUMOCBA3SIX YEJIOBEKa C MPUPOAHON CPENOH, O PONH
XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTeJIbHbIE MOTHBBI, HAlpaBICHHbIE HA MOJYyYEHHE HOBBIX 3HAaHUM IO XHMMHH,
HeoOXouMble JJisi OOBSICHEHHS HAOIIONAaeMbIX MPOIECCOB U SBICHUN, IO3HABATEIbHOM,
WH(GOPMAITMOHHON U YUTATENbCKOW KYJIBTYpPBI, B TOM YHCJIE HABBIKOB CAaMOCTOSITENIbHOM paboThI
C Y4eOHBIMH TEKCTaMH, CIPAaBOYHOH JUTEpaTypoi, MTOCTYMHBIMH TEXHHUUYECKHUMH CpEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpPEC K OOYYECHHIO W TO3HAHUIO, JTHO003HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM0o00pa30BaHMIO, MMPOEKTHONH M HCCIIEAOBATEIbCKOM NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HATPaBIEHHOCTU U YPOBHsI OOyUeHUs B AalIbHEHIIIEM;

4) hopMUpPOBAHMSA KYJIBTYPHI 310POBbSI:

OCO3HAHME LEHHOCTH JU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 37I0POBBIO,
YCTaHOBKM Ha 370pOBBIH 00pa3 »XU3HH, OCO3HAHME IIOCIEACTBUH U HEMPUSATHE BPEIHBIX
OpUBbIUEK (YMOTPEOICHUsT AaJKOToJisi, HApKOTHKOB, KypEHMs), HEOOXOIUMOCTH COOJIIOAECHUS
IpaBJI OE30MACHOCTH MPHU OOpAIllEHUN C XUMUYECKUMU BEIIECTBAMU B OBITY U peaIbHOM KU3HH;



5) Tpy10BOr0 BOCIIUTAHMA:

HWHTEpPEC K MPAKTUICCKOMY U3YyUEHHUIO podecCuil U Tpyaa pa3InyHOTO POAa, YBAXKCHHE K
TpyAdy M pe3yiabraraM TpYIOBOM JESITEIBHOCTH, B TOM YHUCJIE HA OCHOBE IPHUMEHEHHUS
OpEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HaHHBIM BBIOOp HMHIWBUIYaJbHOW TPAECKTOPUU
MPOAOJDKEHUST O00pa3oBaHUS C Y4ETOM JMYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XHMHUH,
OOIIeCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEeUIHON MpodecCHOHaIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh a/IalTUPOBATHCS B MPO(PECCHOHATLHON CPEIE;

6) K0JIOrM4eCKOro BOCIIUTAHMSA:

9KOJIOTUYECKH 11eJIecO00pa3HOe OTHOLICHHE K MPUPO/Ie KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIleCTBOBaHUS, TOHUMaHUE IIEHHOCTU 3I0pPOBOrO M Oe30macHOro obpas3a KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY U TICHXHYECKOMY 3710POBBIO,
OCO3HAaHME IIEHHOCTU COOJIOICHHUS MPaBUil OE30MacHOT0 MOBEICHUS MPU paboTe ¢ BelleCTBaMH,
a TAK)K€ B CUTYALMX, YTPOKAIOIIMX 3I0POBbIO U )KM3HU JIOIEH;

CIIOCOOHOCTU NMPUMEHSTh 3HAHUS, TTOJIy4aeMble MTPU U3YYCHUH XUMUH, JIsl peLICHUs 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH MNPUPOIAHOW CPEAOM, Uil TOBBILICHUS YPOBHS 3KOJIOTHYECKOU
KYJBTYpPbI, OCO3HAHUS TIOOANBHOTO XapakTepa SKOJOTUYECKUX MPOoOJieM M MyTel WX pelieHus
MIOCPEICTBOM METOAOB XUMUHU, SKOJIOTHYECKOTO MBIIUICHUS, YMEHHS PYKOBOJACTBOBATHCS UM B
MMO3HABaTEJIbHOM, KOMMYHUKATUBHOM U COLMAJIBHOM MPAKTHUKE.

METANPE/IMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaMETHBIX pPe3yJAbTaTOB BBIICISAIOT 3HAUMMBbIE I (DOPMUPOBAHUS
MHUPOBO33pEHHUs OOIIEHAyYHbIE MOHATUS (3aKOH, TEOpHs, MPUHLUII, TUIIOTE3a, (aKT, CHUCTEMa,
MPOILIECC, IKCIIEPUMEHT U JIPYToe€.), KOTOPHIE MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTaxX | IMO3BOJISIFOT Ha OCHOBE 3HAHUH U3 3TUX MPEAMETOB (hOPMUPOBATH MIPEICTABICHHE O
[EJIOCTHOM HaydyHOW KapTHMHE MHUpa, U yHUBEpCaJbHbIE ydeOHbIE NeWCTBUA (IO3HABaTElbHbIE,
KOMMYHHKAaTUBHbBIE, PETYISATUBHBIC), KOTOphIE 00OecreunBaroT (POPMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YICOHOM e TEIILHOCTH.

Ilo3naBare/ibHbIe yHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS

ba3oBblie j1ornyeckue 1eMCTBUA:

YMEHHS MCIOJIB30BATh IPUEMBI JIOTUUYECKOTO MBILUICHUS TIPU OCBOEHHUM 3HAHMUM:
pacKpbIBaTh  CMBICTT XUMHYECKUX TIOHSATHH (BBIACSATH HMX XapaKTepHbIE MPHU3HAKH,
yCTaHABIUBATh B3aUMOCBSI3b C JIPYTUMHU TIOHSTHSIMU), UCIIOJIb30BATh MOHATHUS JIJIsi OOBICHEHUS
OTIENbHBIX (DaKTOB M SBIEHUH, BBHIOMpPATh OCHOBaHUS M KPUTEpPUU M KIacCHU(PUKAIUU
XAMHMYECKHUX BEIIECTB U XUMMUYECKUX PEAKIIMi, YCTAaHABIMBATh IPUUYMHHO-CIICACTBEHHBIE CBA3U
MEXIy 00bEKTaMU M3yUEHUsI, CTPOUTH JIOTUUECKUE PACCYX ACHUS (MHIYKTUBHBIE, IEIyKTHBHBIE,
110 aHAJIOTHH), JIeJIaTh BBIBOABI U 3aKITFOUCHHUS;

YMEHHE TIPUMEHSTHh B Ipollecce MO3HAHUS MOHATHS (MPEAMETHBIE U METalpeAMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIOIb3yeMble B XHUMHUH, MPEOOPa30OBHIBATH IIHPOKO
MPUMEHSEMbIE B XUMHH MOJEIbHBIC TPEICTABICHUS — XUMUUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMU4eckass (opmyna W ypaBHEHHE XHMHUYECKOHW PpEaKIMd — TpPU PEIICHHH Y4eOHO-
[03HABAaTEIbHBIX 3aJa4, C YYETOM OTUX MOJEIBHBIX IPEACTABICHUN BBISABIATH U
XapaKTepH30BaTh CYIIECTBEHHbIC MPHU3HAKUA HM3YYaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIC CBSI3H
MPOTUBOPEUHS B U3yUaEMbIX MPOIECCaX U SIBJICHUSX.

ba3zoBbie uccienoBare/ibCKHe AeHCTBUSA !



YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KadeCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KaueCTBE OCHOBBI JUIsI (POPMHUPOBAHUS THUIIOTE3Bl MO TMPOBEPKE MPABHIBHOCTU
BBICKa3bIBAEMBIX CYKICHUII;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AMU M MPOBEICHUI0 YYEHHYECKHUX
9KCIIEPUMEHTOB, YMEHHE HAOIIO/IaTh 32 XOJIOM IPOIECCa, CAMOCTOSATEIBHO MPOTHO3UPOBAThH €T0
pesynbrar, (GopMynupoBaTh 0000LICHHS W BBIBOABI 0 pE3ylbTaraM IMPOBEAEHHOTO OIIbITA,
WCCJICJIOBAHMUS, COCTABIISATh OTUYET O MPOJICTAHHOK padoTe.

Pabora c nundopmanueii:

yYMEHHE BBIOMPATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATh UH(GOPMAIUIO Pa3IMYHbBIX BHI0B
1 (OopM IpeACTaBICHUS, TOITY4aeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMY/ISIpHAS JIUTEPATypa
XUMHYECKOTO COJEpKaHUsA, CIpaBOYHbIE MocoOus, pecypcsl MHTepHeTa), KpUTHUECKU
OLICHUBATh MPOTHUBOPEYUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE MPUMEHSTH Pa3IU4HbIE METOABI U 3aIIPOCHI IPU MOUCKE U 0TOOpe MHpOpMaUuU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JUIS BBHIIOJTHEHUS y4eOHBIX U NIO3HABATEIbHBIX 3a/1a4
ONpeAeNéHHOro0 TUIA, MPUOOPETEHUE OmbiTa B OOJACTU MCIIOJIB30BaHUS HH(POPMALMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBIAJCHUE KYIbTYpPOH aKTHUBHOTO MCIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTHUMAIBbHYIO (OpMY MpeacTaBICHUS
uH(pOpMaMU U WJUIIOCTPUPOBATh peEIIaeMble 3a7add HECJIOKHBIMU CXEMaMH, JuarpaMMamy,
npyrumu (popmamu rpaduKu ¥ UX KOMOMHALIUSIMU,

YMEHHE HCMOJIb30BaTh M aHAJIM3UPOBaTh B Tpollecce y4eOHOM U HCCIe0BaTeIbCKON
JEeSTENIbHOCTH MHGOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOIel IPUPOTHON CpEJIbI.

KoMmyHuKkaTuBHBIE YHHBepcaJlbHble YueOHble el CTBUSA:

YMEHHsI 3aJaBaTh BOMPOCHl (B Xoxe Jauaiora u (WiIM) AUCKYCCHUHU) MO CYHIECTBY
oOcykgaemMol Tembl, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MPEUI0KEHHOW 3aa4u;

YMEHHUSI IPEACTABIATH MOJyYEHHBIE PE3Y/IbTAThl I03HABATEIBHOMN JAESITENIbHOCTH B YCTHBIX
U IHUCBbMEHHBIX TEKCTaX; JejarTh IPE3EHTALUI0 pEe3yJAbTaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIIEPUMEHTa (Ja0OpaTOpHOrO OMbITA, J1a0OpPaTOPHOM pabOTHl MO HCCIEOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABaTEIbHOU U
UCCIIEIOBATENIbCKON JEATENIbHOCTH NPU PELICHWH BO3HUKAIOUIMX MpOoOJieM Ha OCHOBE YyuéTa
OOIIMX HHTEPECOB M COIVIAaCOBaHMs MO3MLMN (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOpJAMHALIMSI COBMECTHBIX JEUCTBUM, ONpE/EeIeHUEe KPUTEPUEB MO OIL[EHKE KayecTBa
BBITIOJIHEHHOW PabOThI U PYTHE).

PeryisiTuBHbIe YHUBepcaIbHbIe yueOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LIEIU ACSATEIBHOCTH, INIAHUPOBATh, OCYIECTBIIATD,
KOHTPOJIUPOBaTh M MpPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESATENBbHOCTb, BBIOUPATH
HaubOonee HPQPEKTUBHBIE CHOCOOBI pelieHHs y4yeOHBIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTAaBIATh WJIM KOPPEKTHPOBAaTh IMPEIIOKEHHBIN aJrOpUTM AEHCTBUN NpU
BBIMOJIHEHUM 33JaHUN € y4€TOM TMOJy4eHHsS HOBBIX 3HAHHH 00 H3y4aeMbBIX OOBEKTax —
BEIIECTBaX U PEaKLMsIX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yibTaTa 3asBJIEHHOW Ienu,
YMEHHE UCIOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3aJJaHU.

MNPEIMETHBIE PE3VJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yIbTaTOB IO OCBOCHHMIO OO0S3aTENBbHOTO COACPKAHMA,
YCTAHOBJICHHOTO JIlaHHOW (enepanbHOil pabodeld MporpaMMoOl, BBIIETSAIOT: OCBOCHHBIC



00yJarOMMMHUCST HAy4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JIEWCTBHM, crnenupuyecKue s
npeaMeTHOW obnmacTu «XUMHs», BUABI JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHHUA, €r0
UHTEPIpETaINHU, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYAITHIX.
K konmy oOydenus B 8 kJjiacce mpeiaMeTHbIE pe3yabTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxarb COPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:
o pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATHI: aToM, MOJEKYla, XUMHYECKH
AJIEMEHT, IPOCTOE BEILECTBO, CIOKHOE BEUIECTBO, CMECh (OIHOPOIHAs U HEOAHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAsi U MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHasl Macca, MaccoBas J0JII XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIA O0OBEM,
OKCH/JI, KUCJIOTa, OCHOBAaHUE, COJIb, JIEKTPOOTPHUIIATEIHHOCTh, CTEIIEHb OKHCICHUS, XUMHYECKast
peakius, KiacCUpUKAMsg pPEaKUUil: peakluu COCAMHEHUS, PEAaKIMU Pa3JIOKEHUs, PEaKInu
3aMeIIeHus], PeaKIIMi 00MEeHa, IK30- M SHJOTEPMHUUECKUE PEaKINH, TeIUIOBOH 3 (deKT peakum,
AIpO aToMa, JIEKTPOHHBINA CIOW aTroma, aToMHas OpOuTallb, paANyC aroMa, XMMHYecKas CBS3b,
NOJISIpHAasl U HENOJSIpHAs KOBAJIEGHTHAsl CBSI3b, MOHHAsA CBS3b, MOH, KaTHOH, aHHOH, PacTBOp,
MaccoBas J10J1s BellecTBa (IIPOLEHTHAas! KOHIIEHTPaLUs1) B pacTBOPE;
o WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKUX TOHSATUH W TMPUMEHSTH 3TH
MOHATHS TPH ONMCAHUU BEUIECTB U UX MPEBPAILICHHIA;
o UCIIONIb30BaTh XUMHUYECKYIO0 CHMBOJIUKY JJIsl COCTaBJIeHUs (hOPMYII BEIIECTB U YpaBHEHUI
XUMHYECKUX PEAKIIHIA;
o OTIpE/IENSATh BAJCHTHOCTh arOMOB JJIEMEHTOB B OHHApPHBIX COEIUHEHUSX, CTENEHb
OKHCJIEHHS 2JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHA/IIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAuHEHUW 1o (opmynaMm, BHA XUMHUYECKOW CBs3U (KOBAJICHTHAsT W HWOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;
. packpsiBarh cMmbich llepuopmueckoro 3akona J[. M. MenpaeneeBa: IeMOHCTPUPOBATh
MOHMMAaHUE MEePUOANYECKON 3aBUCUMOCTH CBOWCTB XUMUYECKUX AIIEMEHTOB OT UX MOJI0KEHHUS B
[Tepuonnueckoii cucreme, 3aKOHOB COXPAaHEHHsI MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKoHa ABOraipo;
o ONMCHIBaTh W XapakTepusoBarh TaOmuuHyro ¢opmy [lepromndeckoil CcCUCTEMBI
XUMHUYECKHX 3JIEMEHTOB: Pa3jinyaTh MOHSATUS «IJIaBHas moarpynna (A-rpymma)» u «modouHas
noarpynna (b-rpynmna)», manele u OONbIIME MEPHOABI, COOTHOCUTh 0003HAYEHMs, KOTOpHIE
umerorcs B tabmuue «lleproanyeckas cucteMa xumuueckux aemeHToB J[. Y. MenneneeBay ¢
YHCJIOBBIMH XapPaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsin
a1pa, oOl1ee YUCIIO 3JEKTPOHOB U PACIPEAEIIEHNE X 0 AIEKTPOHHBIM CIIOSIM);
o KITacCU(UIIUPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuy (1o YKCIy U COCTaBy yYacTBYIOLIUX B PEAKIMU BEIIECTB, MO TEMIOBOMY APPEKTY);
. XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMUYECKHE CBOMCTBA BEIIECTB PAa3TUUYHBIX
KJIaCCOB, MOATBEPKIas ONMHCAHHE NpPUMEpaMH MOJEKYISPHBIX YPaBHEHHUN COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIni;
o MIPOrHO3UPOBATh CBOICTBAa BEUIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO)KHOCTH MTPOTEKAHUSI XUMHUECKUX MTPEBPAILEHUI B Pa3INYHbBIX YCIOBUSAX;
o BBIUUCIIATh OTHOCHUTEJIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJTI0 XUMHYECKOT0 3JIEMEeHTa Mo (popMyrie COeTUHEHHs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MPOBOANTH PACYETHI TIO YPABHEHUIO XUMUYECKON PEAKIINH;
o IPUMEHSATh OCHOBHBIE OINEPAIUN MBICIUTEIILHOW JESATEIbHOCTH — aHajdu3 U CHHTE3,
CpaBHEHHME, OO0O0OIIEeHNe, CUCTeMaThu3aluio, Kilaccu(ukaluio, BbIIBICHHE NPUYMHHO--



CJIEICTBEHHBIX CBA3EH — JUIsl U3YYEHHUSI CBOMCTB BEIECTB MU XMMUYECKHUX PEAKIIMM, €CTECTBEHHO-
HayyHbIE METOJbl TIO3HAHUS — HaONIOEHUE, H3MEpEHUE, MOJICTUPOBAHUE, SKCICPUMEHT
(peanbHbIN U MBICJICHHBIN);
o ClleZIoBaTh  IpaBWJaM  TIOJH30BAHUS XMMHUYECKOM TOCynoil ¥ J1abopaTopHBIM
o0opynoBaHueM, a TaKXke IMpaBUjiaM oOpalleHHs C BeUIeCTBAMH B COOTBETCTBHHM C
MHCTPYKUHUSMHU IO BBIIOJIHEHUIO JAOOPATOPHBIX XHMHUYECKHUX OIBITOB [0 TOJYYCHHUIO U
coOMpaHuio ra3000pa3HBIX BEHIECTB (BOAOPONA U KHUCIOPOAA), MPUTOTOBICHUIO PacTBOPOB C
ONpEACIEHHON MacCOBOM JI0JIEM pPAaCTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTH M IPOBOJAUTH
XUMUYECKHE SKCIIEPUMEHTHI 10 PacClO3HABAHUIO PACTBOPOB IIEIOYEH U KHCIOT C MOMOIIbIO
WHIUKATOpOB (JIakmMyc, peHompTanenH, MeTUIOpaHXK U IPyTUe).

K xonmy oOydenuss B 9 Kjacce mpeaMeTHBIC pe3yibTarbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakarb C(OPMHUPOBAHHOCTD y O0YHAIOIIUXCS YMEHHIA:
. pacKpbIBaThb CMBICI OCHOBHBIX XMUMHYECKHX IOHSITHH: XUMUYECKUH JIIEMEHT, aroM,
MoOJIEKyJa, HMOH, KaruOH, AHUOH, IPOCTOE BEILIECTBO, CIIO)KHOE BEILIECTBO, BaJEHTHOCTD,
3EKTPOOTPULATENILHOCTh, CTENEHb OKHUCICHMS, XMMHUYECKas pEaKUus, XUMUYECKas CBS3b,
TEIUIOBOM PQEKT peakuu, MOjb, MOJSIPHBIM 00bEM, PAcTBOP, FMEKTPOIUTHI, HEINEKTPOIUTHI,
DIIEKTPOJIMTHYECKAsT AMCCOIMALMS, PEAKIWW HOHHOTO OOMEHa, KaTraju3arop, XHUMHYECKOe
paBHOBecue, O0OpaTHMble M HEOOpaTHMMblE pPEAKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakly, OKHUCIUTEIb, BOCCTAHOBUTENIb, OKUCIEHUE M BOCCTAHOBIICHHE, aJIOTPOIIHUS,
aM(pOTEepHOCTh, XUMUYECKasl CBsI3b (KOBAJICHTHAs, HOHHAs, METANTNYECKas), KpUCTaIMUecKast
pemérka, KOppoO3Msl METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEakUuu, MpPEeAeIbHO
nonycrumas konueHtpauus [1/IK Bemecrsa;
o WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKUX IOHSATUH M NPUMEHSTH 3TU
MOHSITHUS TIPU ONMCAHUU BEIIECTB U UX MPEBPAICHUN;
o MCIIOJIB30BaTh XMMUYECKYIO CHMBOJIMKY JUISI COCTaBICHHS (DOPMYIT BEIIECTB U YPaBHEHU I
XUMHYECKUX PEAKIIHI;
o OTIpE/IETATh BaJICHTHOCTh U CTENEHb OKUCICHHS] XUMUYECKUX JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BELIECTB K ONPENEIEHHOMY KJIACCy COECIMHEHUH IO
dbopmynam, BUI XUMHYECKOIN CBS3U (KOBaJIEHTHAs, MOHHASI, METAINTNYECKas) B HEOPTaH MUECKHUX
COEIMHEHUSX, 3aps]l MOHA MO0 XMMHMUYECKOW (opMmyse, XapaKTep cpelbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COECTUHEHUM, TUIl KPUCTAJUIMUECKON PEeIIETKY KOHKPETHOIO BELIECTBA;
. packpsiBath cMbIch [lepuonnueckoro 3akona /. 1. MenneneeBa u 1€eMOHCTPUPOBATh €TI0
NOHMMAaHUE: ONHMCHIBaTh M XapakTepus3oBaTh TaOnuuHylo ¢opmy Ilepuognueckoil cucteMbl
XUMHUYECKHX DJIEMEHTOB: Pa3nyarh MOHATUS «IaBHas moarpymnmna (A-rpymma)» u «mobouHas
noarpynna (b-rpynmna)», manele M OoNblIME MEPHONbI, COOTHOCUTH O0O3HAYEHHUs, KOTOpHIE
UMEIOTCS B MEPUOANYECKOW TaONuIEe, C YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHMSI aTOMOB
XUMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsij Aapa, o0IIee YHCIO NIEKTPOHOB U paclpeeleHne ux
0 2JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB
U UX COCIUMHEHHUU B Mpeesiax MajblX MEPUOJOB M MIABHBIX MOATPYII C YUYETOM CTPOCHHS UX
aToOMOB;
. KJIacCU(UIIUPOBATh XUMHUYECKHUE DIIEMEHThI, HEOPraHMYECKHE BEIIEeCTBA, XUMHUYECKUE
peakuuu (1Mo YKCIy U COCTaBy YYAaCTBYIOIIMX B PEaKIMH BELIECTB, O TeIoBoMY 3ddexTy, no
M3MEHEHUIO CTENeHEH OKUCIIEHNUS XUMHUUECKHUX JIEMEHTOB);
. XapakTepu3oBaTh (ONUCHIBATH) OOIMME U cHenupHUYecKue XHWMUYECKHE CBOMCTBa
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasl OMKUCAHUE TPUMEPaMH MOJIEKYISIPHBIX U HOHHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIUiA;



. COCTABJISITh YPABHEHUSI AIEKTPOIUTUYECKON AUCCOLUMALIMM KHUCIIOT, LIEJIIOYE U COJIEH,
MOJIHBIE M COKpalI€HHbIE YypaBHEHUS peakUuid HOHHOrO OOMEHa, ypaBHEHHUS peaklui,
MOJITBEPKAAIOUIUX CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXAY BEIIECTBAMHU Pa3IUYHBIX
KJIACCOB;

. pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTABIICHUS DIIEKTPOHHOTO OaaHca ITUX PEaKIUi;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

. BBIYUCIISITH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MAacCOBYIO
JIOJII0 XMMHYECKOT0 3JIEMEeHTa 1o (popMysie COeTMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MIPOBOAUTH PACYETHI 10 YPABHEHUIO XUMUYECKOU PEaKIINY;

. coOnofarh MpaBuia IOJNb30BAHHUA XMMHUYECKOHM TOCYIol U J1abopaTopHBIM
o0opyaoBaHuEM, a Tak)Ke MpaBUiIa OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU
MO BBHINOJHEHUIO JIA0OPATOPHBIX XHMHYECKHUX OIMBITOB 10 TOJYYCHHIO U COOMPAHHIO
razo00pa3HbIX BEHIECTB (aMMHUaKa U YIJICKUCIIOTO rasa);

. MIPOBOJUTH PEAKIIMK, MOATBEP)KIAIOIINE KaueCTBEHHBIN COCTAB PAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM IMyTEM XJIOpPHA-, OpoMHI-, HOTUA-, KapOoHar-, ¢ocdar-, cuaukar-,
cynbdar-, TUIPOKCHUI-UOHBI, KATUOHHl AaMMOHHMSI ¥ HWOHBl HW3yYEHHBIX  METaJIOB,
MPUCYTCTBYIOILME B BOJHBIX PACTBOPaX HEOPTAHUUECKUX BEIIECTB;

. MIPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIBLHON NEATEIbHOCTH — AHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHUE, CHCTEMAaTH3AIUI0, BBISIBICHUE TPHYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YCHHSI CBOMCTB BEIIECTB U XUMUUYECKHX PEAKIIMM, €CTECTBEHHO-HAYYHBIE METO/IbI TTO3HAHUS
— HaOmoeHrue, W3MEpPEeHHe, MOJCIMPOBAHHME, SKCIEPUMEHT (pealbHbIi M MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosnyecTBO yacoB
Ne HaumeHoBaHMe pa3iesioB u duekTpoHHbIE (LM pOBbIE)
n/n TeM MPOrpaMMbl Bcero KoHTpOsILHbIE IlpakTHaeckne o0pa3oBare/ibHbIE Pecypchl
padoTsI padoThbI
Pasnea 1. [lepBoHayajibHbIe XUMHYECKHE TOHSITHUS
XuMus — BakHast 00J1aCTh
11 €CTECTBO3HAHMS U 5 5 bubmuoreka [IOK
NPaKTHYCCKOM JACATSILHOCTH https://m.edso0.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 XUMHYECKHE 15 1 bubmuoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20
Pasnen 2. Baxkneiilue npeacraBuTeId HEOPraHM4eCKNX BeleCTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubmuoreka LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoxn.Ilonsarue o kucnorax 8 1 bu6moreka [IOK
U COJISIX https://m.edso0.ru/7f41837c
23 Bopna. PactBopsl. [Tonsitue 00 5 1 1 bubmuoreka LIOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 1 1 1 bubmuoreka [IOK
HEOPTaHMYECKUX COCTUHEHHM https://m.edsoo.ru/7f41837c¢
Wroro no pazneny 30

Pasnen 3. [lepuoguuecknii 3axoH u [lepuoguyeckas cucreMa xumuieckux 3j1emeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
XI/IMI/[‘IeCKaﬂ CBA3b. OKI/IC.]II/ITeJIBHO-BOCCTaHOBI/ITeJIbHl)le pealcm/m

[Tepuoguueckuii 3ak0H 1
[Tepuognueckas cucrema

bu6mmoreka [IOK

3.1 XUMHUYECKHX drmemeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aroMma
3.2 XuMudeckas CBI3b. 8 1 Bbu6mmoreka IIOK
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OKHCIUTENBHO- https://m.edsoo.ru/7f41837c¢
BOCCTAHOBUTCJIBHBIC peaKHI/II/I
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE Bpems 3 Bubmzorexa IOK
P P https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KosimyecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHMe pa3iesioB U TeM (undposbie)
B NPOrpamMMbl Bcero KouTposnuste | Ilpakrmieckn o0pa3oBare/ibHbIE
padoTsI e padoThbI pecypeb
Pa3ges 1. BemecTBO 1 XMMHYeCKHe peaKIul
[ToBTOpeHue u yrinyoneHue 3HaHui bubmorexa HOK
11 P YLy 5 1 https://m.edsoo.ru/7f41a6
OCHOBHBIX pa3/ieioB Kypca 8 Kiacca 36
OcHOBHBIE 32aKOHOMEPHOCTH XUMUYECKUX bubmorexa HOK
1.2 N P 4 https://m.edsoo.ru/7f41a6
peakuuit 36
DIEKTPOIUTUYECKAS TUCCOIUAITHS bubmorexa HOK
1.3 P A HHAL. 8 1 1 https://m.edsoo.ru/7f41a6
XHMMHYECKHE PEAKIIMM B pacTBOpax 36
Wroro no pazneny 17
Pa3ges 2. HemeTtasibl M MX COeIMHEHUS
OO6m1ast XxapakTepUCTUKAa XUMHUYECKHIX bubmorexa HOK
2.1 - paKtep 4 1 https://m.edsoo.ru/7f41a6
snemeHToB VIIA-rpynmnsl. ["anorenst 36
OO6m1ast XxapakTepUCTUKAa XUMHUYECKHIX bubmuoreka [{OK
2.2 anemenToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a6
COETMHEHHUS 36
OO6m1ast XxapakKTepUCTUKAa XUMHUYECKHIX bubmuoreka [{OK
2.3 anemMeHToB VA-rpynmnsl. A30T, hocdop u ux 7 1 https://m.edsoo.ru/7f41a6
COEIMHEHHUS 36
OO6m1ast XxapakKTepUCTUKAa XUMHUYECKHIX bubmuoreka [{OK
2.4 anemeHToB |VA-rpynmnsl. Yriepon u 8 1 2 https://m.edsoo.ru/7f41a6
KPEMHUH U UX COEAUHEHUS 36
Hroro no pazneny 25
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Pa3nen 3. MeTaJIbl M UX COeAUHECHUSA

bubaunoreka I[IOK
3.1 OO0wwume CBOMCTBA METALIIOB 4 https://m.edsoo.ru/7f41a6
36
bubaunoreka [IOK
3.2 Baxuelime MeTaubl U UX COETMHEHUS 16 https://m.edsoo.ru/7f41a6
36
Wroro no pazneny 20
Pasnen 4. XuMus u okpy:kamomas cpeaa
bu6moreka [IOK
4.1 BemecTBa 1 MaTepuaibl B )KHU3HU YeI0BEKA 3 https://m.edsoo.ru/7f41a6
36
Wroro no pazneny 3
bu6moreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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KaJIeH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHHUE 8 kiacce

(2 yaca B Hexes110 68 yacos )

Nen/ Tema ypoka Hara [Tpumeuanue

1| [Inan | ®dakt

1 [Ipeamer xumun. Pojb XUMUU B ®KU3HU YEIOBEKA bubnmoreka [JOK
JemoucTpamun. KoyuteKiys MaTepraioB U U3ACIUN U3 HUX. https://m.edsoo.ru/ff0d210c
JlabopaTopHbie onbIThl. 1. O3HaKOMIIEHUE C KOJUIEKLMEN J1abopaTOpHOU
TIOCYIBI

2 Mertoapl U3y4eHUs XUMHUU bu6nunoreka [IOK

JemoHcTpanuu. Moieny, UCrolib3yeMble Ha YpoKax (GH3UKH, OUOJIOTHH https://m.edsoo.ru/ff0d227e

u reorpaduu. OOBEMHBIE U IAPOCTEPKHEBBIE MOJIEIN HEKOTOPBIX
XMMHYECKUX BEIIeCTB. MOJENIN KPUCTALINYECKUX PEIIETOK

3 ArperaTtHble COCTOSIHHUS BEIICCTB https://academy-

Jemouctpanuu. Cobupanue npudopa JUis MOTyueHHs Ta3a U IPOBEepKa content.myschool.edu.ru/lesson/b5788a46-

€ro Ha TeépMETUYHOCTh. Bo3roHka cyxoro sbja, noja uiv HadranuHa. b8b5-421c-a520-78794f8cc321
ArperaTHble COCTOSHUS BOIBI.
JlaGopaTtopusie onbIThl. 2. [IpoBepka nmpubopa Ui MOTy4eHUs ra30B Ha
TepPMETUYHOCTD

4 IIpakTnyeckas padora Ne 1 3HaKOMCTBO ¢ 1a0OpaTOPHBIM bubnuoreka [JOK
obopynoBanueMm. [IpaBuia TeXHUKH O€30MIACHOCTH TIPU pabOTe B KaOWHETE https://m.edsoo.ru/ff0d23dc
xuMuH. HekoTopbie BUIBI paboT.

5 dusnueckue sBICHUS B XMMUU KaK OCHOBA pa3/ieleHusl cMecei bubmuoreka [JOK

JdemoncTpaunu. PazneneHne JByX HECMEIIMBAIOMIMXCS KUIKOCTEH C
MTOMOIIIBIO JAETUTENBHON BOPOHKH. JIUCTUILIATOp U ero paboTa. YcTaHOBKa
i unpTpoBaHus U e€ padboTa. YcTaHOBKA /s BbIIapuBaHus U e€ paboTa.
Komnekuust OpITOBBIX TpUOOPOB A GPUILTPOBaHUS BO3AyXxa. Pasnenenue
Kpacsmiero  BemecTtBa  ¢uioMactepa € TOMOIIBI0  OyMakKHOM
Xpomarorpapumu.

JlaGopaTopHble onbIThl. 3. O3HAKOMJICHHE C MHHEpaJlaMHt, 00pa3yIOIUMH
TpaHuUT.

4. ITpurotoByieHUE TETEPOrCHHON CMECH MOPOIIKOB CEPHI U KEIe3a U NX

https://m.edsoo.ru/ff0d26ca
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pasaciICHuC.

6 IIpakTnueckas padora Ne 2 «Pa3nenenue cmecell (Ha IpUMepe OUYUCTKU bubmmoreka [IOK
MTOBAPCHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
7 ATOMHO-MOJIEKYJIIPHOE yueHUEe. XUMHUECKHUE HIEMEHTBI bubmmoreka [IOK
JemoHcTpamuu. Mojenu autoTPOITHBIX MOAXMUKALIUN YIIIepO1a B CEPHI. https://m.edsoo.ru/ff0d2a6¢
ITonyyenue o30Ha.
8 3HaKM XUMHUYECKHX IeMeHTOB. [leproandeckas Tabania XUMUYECKUX bu6nmoreka [IOK
snementoB /. 1. Menpeneena. https://m.edsoo.ru/ff0d2be8
Jdemoncrpamun. [loptpeTts . 4. bepuenunyca u /1. 1. Menneneena.
KopoTkoneproaHblil 1 JIMHHONEPUOAHBIN BapuaHTsl [lepuonnueckon
cuctemsl [. 1. Menaeneera
9 Xumudeckue GopmyIbl bubnuorexa [HOK
https://m.edsoo.ru/ff0d2eae
10 OtHocuTenbHas aToMHast Macca. OTHOCHUTENbHAS MOJICKYJISIpHAs Macca bubnuorexa [HOK
https://m.edsoo.ru/ff0d323c
11 BanentHocTh bu6nuoreka [IOK
JemoncTpanuu. KoHCTpyupoBaHUE MIAPOCTEPIKHEBBIX MOJIETICH MOJICKYJT https://m.edsoo.ru/ff0d2eae
12 MaccoBast 10711 XMMHUYECKOT'O JIEMEHTA B COEAMHEHUH bubnuoreka [JOK
https://m.edso0.ru/ff0d350c
13 KonunuectBo BemectBa. Mosb. MomnsipHast macca bubnmnoreka [JOK
https://m.edso0.ru/ff0d5230
14 Xumnyeckue peakuuu. [lpusHaky 1 ycioBus uX NPOTEKAHUS bubnuoreka [JOK
JemoncTpauuu. Amnmapatr Kunma. Pasnoxenune Ouxpomara aMMOHHSL https://m.edsoo.ru/ff0d37fa
I'openue cepbl 1 MarHUEBOM JIEHTHI.
JlabopaTopHble onbIThI. 5. B3anuMoaelicTBre pacTBOPOB XJIOPUIOB U
MOJIU/IOB KaJlUsl C pacCTBOPOM HUTpaTa cepedpa.
6. [Tonyuenue ruapokcuna meau(ll) u ero B3aumonecTBie ¢ cepHOI
KHUCJIOTOM.
7. B3anMopeincTBre pacTBOpa Coabl ¢ KUCIOTOU
15- 3aKOH COXpPAaHEHMS MACCHI BEIIECTB. XMMHUUECKHE YPaBHEHHUS bubmuoreka [JOK
16 Nemouncrpamuu. Iloptpetst M. B. JlomonocoBa u A. JI. JlaByasbe. https://m.edsoo.ru/ff0d3b88

I'openue dochopa. OnbITH, WUTIOCTPUPYIOLTNE 3aKOH COXPAHEHUS MacChl
BEILIECTB.
JlaGopaTopHble onbIThI. 8. [IpoBepka 3akOHA COXpaHEHUS] MACChI BEIIECTB
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Ha TIpUMepe B3aUMOJICHCTBUS MIEI0YN U KUCIIOTHI.
9. IIpoBepka 3akOHA COXPAHEHUS MACCHI BEIIECTB HA IIPUMEPE
B3auMoieicTBH miénoun u coiu xxenesa (111).

17- Tunbel XUMUYECKUX PEaKLIUM bubnmoreka [JOK
18 Hemoncrpanuu. ['openne docdopa, pacTBOpeHHE MPOAYKTAa TOPCHHUS B https://m.edsoo.ru/ff0d3f34
BOJAE U  HCCIENOBAaHUE  IIOJIyUEHHOIO  pacTBOpa  JIAKMYCOM.
B3anmoaeiicTBue COJMIIHOM KHCIOTBHI ¢ UMHKOM. [lonydeHuwe ruapokcuaa
meau(ll) u ero pasnoxxenue npu HarpeBaHUU.
JlaGoparopubie onbIThl. 10. Paznoxkenue nepokcuaa Boaopoia ¢
moMoIneko okcuaa maprania (1V).
11.3amenienue xene3oM MeIu B MEJHOM KYIOpPOCE.
19 BbrunciieHust KoJaM4uecTBa, MacChl BEIIECTBA MO YPABHEHHSIM XUMHUYECKHUX
peakuuii
20 [ToBTOpeHme u 06001meHue TeMbl. [IoAroToBKa K KOHTPOJILHOM padoTe bubnuorexa [HOK
https://m.edsoo.ru/ff0d40c4
21 Kountpoabnas padora Ne 1 «HauanpHbie MOHATHS ¥ 3aKOHBI XUMUM bubmuotexa [JOK
https://m.edsoo.ru/ff0d4290
22 Boznyx u ero cocras JdemoncTpanuu. bubmuotexa [JOK
OmnpeneneHne copepikaHusl KUCIOPOJia B BO3TyXeE. https://m.edsoo.ru/ff0d448e
23 Kucnopon bubmuotexa [JOK
Jemonctpauun. [TonydeHue Kucnopoaa pa3ioKeHHeM IIepMaHraHaTa https://m.edsoo.ru/ff0d4614
KaJusi U epokcuia Bogopoaa. Cobupanue MeTOI0M BBITECHEHHS BO3yXa U bu6mmoreka [IOK
BOJbI. Pacniosnasanue kuciaoposa. [opeHne Marnus, xejesa, yriis, Cepbl 1 https://m.edsoo.ru/ff0d497a
docdopa B kucmopoze.
24 IpakTuyeckasi pa6ora Ne 3 TlomydeHnue, cobnpanne u pacrio3HaBaHUE bubnuotexa [JOK
KHCJIOpOa https://m.edsoo.ru/ff0d4ae2
25 TennoBoi 3 PeKT XUMUIECKON peaKIiuu, OHITHE O TEPMOXUMUYECKOM bubnuotexa [JOK
YpaBHEHMH, 3K30- ¥ SHJAOTEPMHUECKUX PEAKLIUAX https://m.edsoo.ru/ff0d4790
26 Oxcuabl but6mmoreka [IOK
Jemoncrpanun. Komiekius okcuioB https://m.edsoo.ru/ff0d4614
JlabopaTopHbie onbIT. 12. [ToMyTHEHHE H3BECTKOBOW BOJBI ITPU
MPOITYCKAaHUM YTJIEKHCIIOTO ra3a
27 Bomopon but6mmoreka [IOK

Jemoncrpanuu. [Tonydyenue, cobupanue u pacro3HaBaHUe BOJIOPOJIA.

https://m.edsoo.ru/ff0d4dd0
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I'openue Bogopona. Bzanmoseticteue Bogopoaa ¢ okcuaom meau (11).
JladopaTopusbie onbIT. 13. [Tonyduenne Bogopoia B3auMoIeiCTBUEM ITUHKA
Y COJIIHOW KHMCJIOTBI

28 IIpakTuyeckas padora Ne 4. [lonyuenue, coOupanue u pacro3HaBaHue bu6mmoreka [IOK
BOJIOpO/IA https://m.edsoo.ru/ff0d4f42

29 . N bubmuorexa [JOK

Mounsipabiii 00BEM razoB. 3akoH ABOrajapo https://m.edsoo.ru/ff0d542e

30 Beruucienus 06bp€ma, KoMyecTBa BEIECTBA ra3a 110 ero U3BECTHOMY bubnuoreka [JOK

KOJIMYECTBY BEUIECTBA MK 00BEMY https://m.edsoo.ru/ff0d55a0

31 Beruuciienust 06bEMOB ra3oB 10 YPaBHEHHIO PEAKIIMM HAa OCHOBE 3aKOHA bubnuoreka [JOK

00BEMHBIX OTHOIIICHUH Ta30B https://m.edsoo.ru/ff0d5708

32 Kucnotsi bubmuorexa [JOK
JemoucTpauuu. Komnekuus MuHepaibHbIX KUcioT. [IpaBuio pa3daBieHust https://m.edsoo.ru/ff0d50d2
cepoii kucnotsl. JIaGoparopHbie onbIT. 14. Pacno3naBanue KucioT
WHIUKATOPAMH.

33 Commn bubmmorexa [JOK
Jemouncrpauuu. Komnekuus coneit. Tabmuia pacTBOPUMOCTH OCHOBaHHH, https://m.edsoo.ru/ff0d50d2
KHCJIOT U COJIEH B BOJE

34 Bona. OcnoBanus bubmuorexa [JOK
Jemoncrpanuu. Koyuekuus ocHoBanuii. JlaboparopHsble onbIT. 15. https://m.edsoo.ru/ff0d5b40
V3MeHeHne OKpacKu MHIMKATOPOB B IEIOYHOM Cpee.

35 PactBopel. MaccoBas 107151 paCTBOPEHHOIO BELIECTBA bubnmnoreka [JOK
JlaGopaTopHubie onbIT. 16. O3HaKOMIICHHE C TIperapaTaMu JOMAaITHEeH WiIH https://m.edsoo.ru/ff0d5b40
IIKOJIbHOM alTe4yKH — pacCTBOPaMH IEPOKCHIa BOAOPOAA, CIIUPTOBOM
HACTOMKM MO/ U HAIIATBIPHOTO CIHPTA.

36 IIpakTuyeckasi padora Ne 5 IlpurortoBiieHre pacTBOPOB CONEH C X bubnmoreka [JOK
3a/laHHOI MaccOBOM J10MIeit https://m.edsoo.ru/ff0d5eba

37 O060061eHre U cucTeMaTu3alus 3HaHu# 1o Teme «Baxkneinive
MPEJCTaBUTENIN HEOPraHMYECKHX BelecTB. KoianuecTBeHHbIE OTHOILICHUS B
XUMUA)

38 KonTtpoubHas padora Ne2 no teme «BakHelue npeacTaBUTENN bubnuotexa [JOK

HCOPTraHNYCCKUX BCIICCTB. KonnuecrBenHbIe OTHOIIICHUS B XUMHH)

https://m.edsoo.ru/ff0d6342
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39

Oxkcupl: kiaccudukanus u cBoicTpa JlabopaTopHbie onbIThI. 17.
BsaumopeiictBue okcua kanbius ¢ Bogoi. 18. IlomyTHeHnEe N3BECTKOBOM
BOJIbI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d664e

40 OcHoBanust: knaccudukanus u cpoiictsa Jlaboparopusie onbIThI. 19. bu6mmoreka [IOK
Peakius meritpanuzanuu. 20. IToayuenue ruapoxcuaa meau (1) u ero https://m.edsoo.ru/ff0d67ca
B3auMoJeiicTBue ¢ kucaoTol. 21. Pasznoxenue runpoxcuna meau (11) npu
HarpeBaHuu.
41- | Kucnotsl: knaccudukanus 1 CBOHCTBA bubnmoreka [JOK
42 JlabopaTopHble onbIThI. 22. B3anmoaeiicTBHEe KUCIIOT ¢ MeTaJIaMu. 23. https://m.edsoo.ru/ffOdfee?
B3anmopaeicTBre KUCIOT ¢ COISIMU
43- | Comu: «knaccudukanus U cBoiictBa JlaGoparopHble onbIThbl. 24. bubnmnoreka HOK
44 O3HakoMJICHHE C KOJUICKIIUEH coneit. 25. B3aumoneiicTBue cyibdara Meau https://m.edsoo.ru/00ad9474
(1) ¢ sxenezom. 26. B3aumoeictBre coeil ¢ COIAMU.
45 ['enernueckas cBsI3b MEK]y KJIACCAMU HEOPTAHUYECKUX BELIECTB bubnuorexa [HOK
JlabopaTopHble onbITHI. 27. ['eHeTHYECKas CBSA3b HA IPUMEPE COCAMHCHUI https://m.edso00.ru/00ad9a50
MEJH.
46 IIpakTnyeckas padora Ne 6 Pemienue skCriepruMeHTaIbHbBIX 3a/1a4 bubmuoreka [JOK
https://m.edsoo.ru/00ad9b7c
47 O0oOmenne u cucremarusanus 3HaHUA 10 TemMe «OCHOBHBIE KIIACChI bubmorexa LIOK
HEOPraHWYECKUX COEAUHEHUI https://m.edsoo.ru/00ad9ch2
48 Kourpoabsnasa padora Ne3 o teme «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubnmnoreka [JOK
COCJTMHCHUM https://m.edsoo.ru/00ad9ela
49 EcTecTBeHHbIE ceMelcTBa XUMHUUECKHX 3JIEMEHTOB. AM(OTEpPHOCTD
JlaGopaTopHuble onbIThI. 28. [Tonyuenue aMm(poTepHOro ruAPOKCHIA U bubmmorexa LIOK
. https://m.edsoo.ru/00ad9ffa
HCCJIEIOBAaHNE €0 CBOMCTB
50 Otkpertue .M. MenneneeBbim Ilepuoauyeckoro 3akona lemoncTpanum. bubnmoreka [JOK
Paznuynbie (opmbl TaOMHMII MEPHUOAMYESCKON CUCTEMBI. MOIETUpOBaHUE https://m.edsoo.ru/00ada52c
noctpoenus [lepuognueckoii cucremst 1. 1. MeHeneena
51 OcHOBHBIE CBEZICHUS O CTpOeHUU aToMOB  JlemoHcTpauuu. Mozaenn bubnmoreka [JOK
aTOMOB XMMHWYECKUX DJIEMEHTOB. https://m.edsoo.ru/00ada342
52 CrpoeHue 3IeKTpOHHBIX YPOBHEH aTOMOB XUMUYECKUX 37eMeHTOB NeNel-20 bubmuoreka [JOK
B Tabmune J[.1. Menneneesa https://m.edso0.ru/00adaébc
53 IIepnonnueckuit 3akoH [I.11. Menneneesa u ctpoeHue aroma bubnuotexa HOK

https://m.edsoo.ru/00ada52c
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54-

XapakTepuCcTUKa XUMUYECKOT0 3JIEMEHTA Ha OCHOBAaHUH €r0 IOJI0XKEHUs B
Ilepuonnueckoii cucreme

bu6nmoreka [IOK
https://m.edsoo.ru/00ada824

55
JemoncTpanuu. Mojenu aToOMOB 3J1eMEHTOB 1—3-ro nmepruooB
56 3nauenue [lepuoguueckoro 3akona u Ileproauyeckoit cucTemsl bubnmoreka [JOK
xumuaeckux 3emenTos JI. Y. Menneneesa https://m.edsoo.ru/00ada96e
57 O6o0mienne u cuctemMatu3amys 3HaHui o Teme «llepuonnyecknii 3aKoH u
[Tepuonuueckas cucrema xumuueckux sneMenToB J[.M. Menzaeneesa u
CTPOEHHUE aTOMaY
58 KounrpoabHnas padoraNed no reme «lleproguueckuii 3aKkoH 1
[Iepnonnueckas cucrtema xumudeckux 3yeMeHToB [[.1. Menneneesa u
CTPOCHHE aTOMay
59 HMonHas xumMu4eckas CBs3b bu6mmoteka [IOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHast XxuMu4eckas CBsI3b bu6mmoteka [IOK
https://m.edsoo.ru/00adaab9
61 KoBaneHTHas nosnsipHasi XMMAYECKas CBA3b bubmuoreka [JOK
https://m.edso0.ru/00adaab8
62 MeTtannndeckast XkMU4ecKasi CBsI3b
JlaGopaTopHble onbIThI. 29. V3rotoBiieHNe MOIENH, HILTFOCTPHPYIOLIECH
CBOWCTBA METAJINYECKOM CBSI3U
63 CreneHb OKUCIICHHUS. bubmuorexa [JOK
https://m.edsoo.ru/00adae28
64 OKHCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIIUU bubmuorexa [JOK
https://m.edso00.ru/00adb076
65 O6o0menne u cucrteMaTusamnus 3HaHUN 1Mo TeMe «CTpoeHWe BEIIeCTBa.
OKHCINTENHEHO-BOCCTAHOBUTEIILHBIC PEAKITHI)
66 Kontpoabsnas padora Ne5 o reme «Ctpoenne BemectBa. OKUCTUTEIBHO- bubnuoteka [JOK
BOCCTAaHOBUTEIHHBIE PEAKITHI) https://m.edsoo.ru/00adb486
67 [ToBTOpEHME U cUCTEMATH3AIHS 3HAHU 110 KypCy
68 [IpomexxyTounas arrectrarus
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KanengapHo-temarnieckoe mjiannmpoBanmue 9 kiace

(2 yaca B HexeJ110 68 yacoB )

Neri/mm Tema ypoxka Hara IIpumeyanune

Tlnaun daxt

IloBTOpeHune 0 00001IeHNe CBeIeHuil 10 Kypcy 8-ro kiacca. Xumuueckue peakuuu (5 1)

1 Knaccudukanys HeopraHnueckrx BEIIeCTB U UX HOMEHKJIAaTypa bubmuorexa [IOK

https://m.edsoo.ru/00adb7e2

2-3 Knaccudukanus XuMHUECKUX peaklUi MO pa3IMuHbIM OCHOBAHUIM bubnmoreka [JOK
JlaGopaTopHbIe onbITHI. 1. B3auMmonelicTBre aMMuaka U XJIOPOBOAOpOaa. 2.

P pv A POBONOPOL https://m.edso0.ru/00adbcb0
Peakmus neritpanmsanuu. 3. HaGmonenue teroboro adgdexra peakiun
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Heirpanuzanun. 4. BzanmoeiictBue cepHoii kucinoTel ¢ okcumom meau(ll). 5.
PasnoxxeHne nepokcuia BOJOPOa ¢ IOMOIIbIO KaTaja3bl KapToges.

4-5

[TonsiTHE O CKOPOCTH XUMHUYECKOW peakunu. Katanus.

JlaGopaTopHble ONbITHI. 6. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKLIUU OT
IPUPOIbI PEArnpyIOIIMUX BELIECTB Ha PUMeEpE B3aUMOECHCTBUS paCTBOPOB
THOCYNb(aTa HATPUS U XJIOpUAA OapHsi, THOCYIb(aTa HATPUS U COTTHON
KUCJIOTBI. 7. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakuy OT IPUPOAbI
METAJIJIOB IIPU X B3aUMOAECHCTBUM C COJITHOM KMCIOTOM. 8. 3aBUCHUMOCTh
CKOpPOCTH XUMHUYECKOM peakluy OT MPUPOABI KMCIOT MPU B3aUMOACHCTBUM UX C
xKene30oM. 9. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakuu oT Temmeparypsl. 10.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakLUu OT KOHIeHTpauuu. 11.
3aBHCUMOCTH CKOPOCTH XMMHYECKON PEaKIUH OT IJIOMIA N COIPUKOCHOBEHHS
pearupyomux BemecTs. 12. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEeaKLUu OT
KaTaJln3aTopa.

bubnuoreka HOK
https://m.edsoo.ru/00adbe9a

Kontponbnas pabora Nel mo teme «lloBTopenue u yrinyOsneHue 3HaHUUN
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»

XuMnuyeckue peakuuu B pacrpopax (10 u)

SJICKTpOJ'II/ITI/I‘leCKaH JAUCCconranusAa

bubnnoreka [HOK
https://m.edsoo.ru/00adcd68

OcHOBHBIE TIOJIOKEHUS TEOPUH dJIEKTpoauTUYecKoi nuccounanuu (TO).

bubanoreka HOK
https://m.edso0.ru/00adcd68

9-10

XVMUYECKUE CBOWCTBA KHCIIOT B CBETE TEOPHH DIEKTPOTHUTUYECKOM
JIVICCOTIMAIINT

JlabopaTopHusble onbIThI. 14. I3MeHeHNEe OKpaCKH HHIUKATOPOB B KUCIOTHOM
cpene. 15.Peakuus HelTpanu3anuu pacTBOpa METOUYN PA3TUYHBIMUA KUCIOTAMMU.
16. Tlonygyenne ruapoxcuaa meau(ll) u ero B3aumozeiicTBre ¢ pa3InyHBIMU
kucioramu. 17. B3aumoeiictBue cuiibHBIX Kuciot ¢ okcugom meau(11). 18-20.
BsaumoneiictBue kucnot ¢ meraiamu. 21 KadectBeHHas peakiius Ha kKapOOHAT-
noH. 22. [lonydeHue cTy s KpeMHUEBON KUCIOTHI. 23. KauecTBeHHast peakius
Ha XJIOPUJI- WIH CYTb(})aT-UOHBI

bubnunoreka HOK
https://m.edsoo.ru/00add5d8

11

XHUMHUYECKUE CBOMCTBA OCHOBAaHUM B CBETE TEOPHUHU DIIEKTPOIUTUIECKOU

bubnmmoreka IHOK
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JUCCOLMaln
JlaGopaTopHble onbITHI. 24. VI3MeHEeHUE OKPacKH WHAUKATOPOB B LIETOYHON
cpene. 25. BzanmoaeiicTBue 1mienoyel ¢ yrieKucabM razoM. 26. KauectBenHas
peakuus Ha kKaTuoH ammoHus. 27. [lonyuenne ruapokcuaa meau(Il) u ero
pazioKeHne

https://m.edsoo.ru/00add5d8

12 XUMHUYECKUE CBOKWCTBA COJIEN B CBETE TEOPHUU IEKTPOIUTUYECKOU TUCCOLIMALAN bubnuoreka HOK
JlaGopaTtopHble onbIThl. 28. B3anMojelicTBue KapOOHATOB ¢ KHCIIOTaMH. 29.
patop A P https://m.edsoo.ru/00add8b2
[Tonyuyenue ruapokcunaa xenesza(lll). 30. BaumoneiictBue xene3a ¢ pacTBOpom
cynbdara meau(ll)
13 [TonsiTue o runponuse conen bubnnoreka [HOK
https://m.edsoo.ru/00add9d4
14 IIpakTHuyeckas padora Ne 1. bubnuoreka HOK
Pelrenne skCiepUMEHTAIIBHBIX 33424 I10 TeME «DICKTPOIUTHYSCKAS
L 4 D https:/m.edsoo.ru/00addbfa
JINCCOITHAITHS
15 O06o011eHre U cucTeMaTU3allks 3HaHU| TI0 TeMe « XUMUYECKUE PEeaKIluy B
pacTBOpax dIEKTPOIUTOBY
16 KonrponsHas pabora Ne 2 mo TemMe «XHMMHYECKHE peakIMM B pPacTBOpax bubnuoreka [HOK
3JIEKTPOIUTOBY
p https://m.edsoo.ru/00addecO
HemeTtanbl u ux coequHeHus (25 4)
17 OO61mas xapakTepuCTHKa HEMETaJJIOB
Hemoncmpauuu. Konnexyus nememannos. Mooenu kpucmaniuueckux peulémox
HeMemainios: amomHule u Moexyaprole. O30HAmMop u NPUHYUNsL e20 pabomai.
Topenue nememannos — npocmulx gewjecms: cepwvi, hocghopa, OpesecHo2o yes.
18 O6mas xapakrepuctuka 3aeMeHToB VIIA rpymmnsl — rajgoreHoB bubnuoreka I[IOK
emoncmpauyuu. Oopasyvl 2ai02eH08 — NPOCMbIX 8euecms. Bzaumooeticmaue
A pan pazl P “ https://m.edsoo.ru/00addfe2
2anN02eH08 ¢ Memaniamu. Beimechenue xaopa Opomom uiu uooa u3 pacmeopos
ux conei
19 CoenvHeHUs rajJoreHOB bubnmmoteka HOK

JladopaTtopHnbie onbIThl. 31. Pacnio3naBanue rajoreHu1-MOHOB

https://m.edsoo.ru/00ade104
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20 IIpakTHyeckasi padora Ne 2. bubnuoreka LHOK
«M3yyeHre CBOMCTB COJMSIHOW KHUCIOThI»
- https://m.eds00.ru/00ade348
21 OO6m1as xapaktepuctuka 351eMeHToB VI A -xanbkoreHoB. Cepa bubnuoTeka ILHOK
https://m.edsoo.ru/00ade64a
22 CepoBogopon u cyiabhuibl bubnmnoreka [HOK
emoncmpayusn. Konnekyus cynvguonsix pyo. Kauecmseennas peaxyus na
A pau yus cyiog Py peary https://m.edso0.ru/00ade802
Cynb@dUO-uoH
23 Kucnoponnblie coenuHeHus cepbl bubnuoreka I[HOK
emoncmpayuu. Obecyseuuganue OKpAUEeHHbIX MKAHel U Y8emos CepHUCMbIM
A Py 4 P " P https://m.edsoo.ru/00adea28
2a30M.
Bzaumoodeticmeue konyenmpuposanHoll cepHOU KUCIOMbL ¢ Meoblo.
Obyznusanue op2aHu4eckux euecme KOHYeHmMpUpOBaAHHOU CepHOU KUCIOMOU.
JlaGopaTopHbie ONBITHI.
32. KayecTBeHHBIE peaKkiiuy Ha CyIb(aT-MOHBI.
24 XUMHYECKUE PEAKINH, JICKAIME B OCHOBE MPOMBIIIIEHHOTO Crtoco0a bubnuoreka HOK
MOJTyYEHUS] CEPHOM KUCIOTHI. XMMHUECKOE 3arps3HeHHE OKPYKAIOIIEeH CpeIbl
1 p P PY@IOMEH cped https://m.edsoo.ru/00adec8a
COCJTMHEHUSIMU CEPBI
25 IIpakTuyeckas padora Ne 3.
«/3y4deHne CBOUCTB CEPHON KMCIOThDY
26 Belynciienre MacCOBOM JIOJIM BBIXOJA IIPOAYKTA PEAKLIUU bubnuoreka [HOK
https://m.edsoo.ru/00adec8a
27 OOm1ast XapakTepUCTHKA XUMUYECKUX dJIeMeHTOB VA rpynmbl. A30T https://m.edsoo.ru/00adeea6
28 Ammuak. Conyu aMMOHUS bubnmmoteka [HOK
emoncmpayuu. Ilonyuenue, cooupanue u pacno3Hagarue aMmMuaKa.
A DU Y P P https://m.edsoo.ru/00adf004
Pasnoocenue buxpomama ammonus.
JlaGopaTopHbie ONBITHI.
33. KauecTBeHHas peakiiysl Ha KATHOH aMMOHUS
29 IIpakTnyeckas padora Ne 4. bubnuoteka IHOK

«[TonyuyeHne aMMHaKa U H3YUYEHHE €r0 CBOHCTBY
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https://m.edsoo.ru/00adf180

30 A3oTHAas KUCI0Ta, €€ (hrU3nuecKue U XUMUYECKUE CBOWCTBA bubnunoreka [HOK
Jemoncmpayuu. Bzaumooeiicmsue KOHYeHMpUpoBaHHOU A30MHOU KUCTIOMbL C h
. ttps://m.edso00.ru/00adf306
meovio. ['openue uéprozo nopoxa. Paznoocenue Humpama xanusi u 2opexue P
0pesecHo20 y201bKa 8 HEM.
JlaGopaTtopHuble onbiThbl. 34. XMMHYECKUE CBOWCTBA Aa30THOM KHCIOTHI, KaK
AIIEKTPOJIATA
31 Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B KAUECTBE MHUHEPATbHBIX bubnmnoreka LHOK
ynoopenuii. XUMHUECKOE 3arps3HCHUE OKPY)KAIOIICH CPe/Ibl COSTMHECHUSIMU httos:
s://m.eds00.ru/00adf518
azoTa 5
32 docdop u ero coeMHEHUS bubnuoreka I[HOK
eMmoHcTpanuu. OGpasisl IpUPOIHBIX coenquHeHui Gocdopa. ['openue
A pan Pastpt IpHpPOA A pocdop P https://m.edsoo.ru/00adf68a
docdopa Ha Bozayxe u B kuciopoze. [lomyaenue 6emoro gochopa u ucnsiranue
€ro CBONCTB
JlabopaTopHusble onbIThl. 35.KauecTBeHHBIE peakiuu Ha GocdaT-HOH.
33 Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAIbHBIX yI00peHuil. 3arps3HeHue bubnuoreka [HOK
MpHpOMHOE Cpept pocharamnu https://m.edsoo.ru/00adfc20
34 O6mas xapaktepuctuka 35eMeHToB 1V A- rpynmsl. Yriepon bubnnoreka [HOK
Hemoncmpayuu. Konnexyus «Odpaszysbt npupoOHuIX cOeOUHeHUll yenepooay. https://m.eds0o.ru/00adfd9c
TIlopmpem H. J[. 3enunckoeo. [locnowenue akmusuposaHHbiM yeiém — '
PACMBOPEHHBIX Gewecma Ul 2a3086. Ycmpoiicmeo npomugo2asa
35 Kucnopoacoaepxaniue coeuHeHUs yriepoia bubnmoreka [HOK
JlabGopaTopHbIe ONBITHI.
Gopatopuiie onbI1 ) https://m.eds00.ru/00adfebe
36. [TonydyeHue u cBOMCTBA yroJibHOM KUCTOTHI. 37. KauecTBeHHast peakius Ha
KapOOHAaT-MOH
36 VYronbHast KUCHOTa U €€ CoNu bubnuoteka [HOK
https://m.edso00.ru/00ae006¢c
37 IIpakTHyeckas pagora Ne S. bubnmoreka L[HOK
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«ITonydeHne YIIeKHCIOro Ta3a M H3YYSHHUE €T0 CBOMCTBY

https://m.edso0.ru/00ae027e

38 VYTrI1eBOIOPOBL. bubnmnoreka [HOK
emoncmpayuu. Mooenu monekyn memana, Smana, SMuleHa u ayemuienda.
A DN M . 4 https://m.edsoo.ru/00ae054e
Bzaumoodeiicmeue smunen ¢ OpomHou 860001 U pacmeopom nepmManeaHama Kauusl.
39 Kucnoponconeprxaiye opraHn4eckiue CoeAMHEHNs bubnuoreka LHOK
emoncmpayuu. Obwue xumuyecKue c80UCMBAa KUCIOM HA Npumepe YKCYCHOU
A PN “ PUMEPE YRCY https://m.edsoo.ru/00ae054e
kucnomol. Kauecmeennas peakyus Ha MHO20AMOMHbLE CRUPTIBL.
40 Kpemuuii u ero coennHuenus bubnuoreka I[HOK
emoncmpayuu. Konnexyus «Obpasyvl npupooHvIX COCOUHEHUL KPEMHUAY.
A pau 4 pasYbl NpUp g P https://m.edsoo.ru/00ae080a
Konnexyus cmexna, kepamuxu, yemenma u u30eauti u3 Hux.
JlabopaTopusle onbIThl. 38. [Ipomyckanue yriekucaoro raza uepe3 pacTBop
CUJIMKATa HATPUs
41 CuinkaTHasi IPOMBILUIEHHOCTh bubnuorexa [JOK
emoncmpayuu. Konnexyus npooyKyuu CUIUKAMHOU NPOMbIULIEHHOCU.
A pau HUA NPOCYRY P https://m.edsoo.ru/00ae080a
Buoeogpaemenmoi u craiiovl «llpoussoocmeo cmekia u yemeHmay.
42 [Tomy4yeHnue HEMETAIIOB
43 ITonydyeHune BaXHENIINX XUMUYECKUX COCTUHEHUN
44 O606mienue mo TeMe «HeMeTannsl ¥ UX COeAMHEHUS
45 Kontponbnas padot Ne 3 mo teme «HemeTamibl 1 X COeUHEHUS
MeTtanbl ¥ ux coequHeHus (16 4)
46 ITonoxenue Meramios B [lepuoguueckoit cucteme, CTpOCHUE aTOMOB U bubnuoreka [HOK
KpUCTAJIOB
P https://m.edsoo.ru/00ae103e
47 OO0mure XUMHUYECKHE CBOMCTBA METAJIJIOB bubnuoTeka [HOK

Jemoncmpayuu. Bzaumooelicmeue Hampus, 1Umus U Kaiovyus ¢ 6000u. I openue
Hampus, Mazuus U oJicene3a 6 KUciopooe. Bcnvluka mepMumuou cmecu.
Bzaumooeiicmseue cmecu nopowikog cepvl U cenezd, YUHKA U  Cepbl.
Bzaumooeiicmeue  amomunus ¢ Kuciomamu, — wjerovyamu U - 8000l
Bzaumooeiicmsue oicenesa u meou ¢ Xaopom. Bzaumooeiicmseue meou c
KOHYEHMPUPOBAHHOU CEPHOU KUCIOMOU U A30MHOU KUCIOMOU (pa30asienHol u
KOHYEHMPUPOBAHHOLL).

https://m.edso0.ru/00ae1156
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JladopaTopHblie onbIThl. 39.B3anMoielicTBHE Kele3a ¢ pacCTBOPOM CyJibdara
menu(ll)

48 O61mue criocoOb! noayyeHus: MmetauioB. CriiaBel. Beuncienus no ypaBHeHUSIM bubnunoreka [HOK
XUMUYECKHUX PEaKLUid, €CIM OJIMH U3 PEareHTOB COJCPKUT IIPUMECH
peaktt A p Aep p https://m.edso00.ru/00ael1156
49 ITonsiTHE O KOPPO3UU METAILIOB bubnuoreka I[HOK
https://m.edso0.ru/00ae1278
50 OO01mas xapakTepuCTHKA IIETOYHBIX METaJIOB bubnuoteka [HOK
https://m.edsoo.ru/00ae14b2
51-52 OO0m1as XxapakTepuCTUKA MIET0OYHO3EMENIbHBIX METAIIJIOB bubnuoTeka LHOK
eMoHcTpanuu. OKpacka MIaMeHHU COeIMHEHUSIMU IIET0YHO3EMENbHBIX
A patt P o oA - https://m.edsoo.ru/00ael15e8
MeTasuioB. ["amenne u3BecTy BOJOM.
JlaboparopHusbie onbIThl. 40.1lomydyeHne U3BeCTKOBOM BOJIbI U ONBITHI C HEM.
53 JKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTPaHEHUS bubnuoreka [HOK
emoncmpayuu. Ilonyyenue sHcécmroil 600bl 83AUMOOCUCMBUEM V2TIeKUCTO20 C
A Py et . J https://m.edso0.ru/00ae1886
U38ecmKo80U 8000U. YcempaneHnue pemMeHHol HCECMKOCMU KUNAYEeHUeM U
000asKoll coobl. Ycmparnenue noOCMOSHHOU HCECMKOCIU 000ABKOU COObL.
Honumwt u npunyun ux oeticmsus (6udeoppazmenm).
54 IIpakTnyeckas padora Ne 6. bubmmoteka [HOK
«IlosydeHue >keCTKOU BOJIbI M CTIOCOOBI €€ yCTPaHESHUSI»
A A YeIp https://m.edsoo.ru/00aelae8
55 AJIFOMUHHUH U €r0 COeTUHEHUS bubnmmoreka HOK
emoncmpayuu. Konnexyus npupoousix coeOUuHeHUti antoMuHusL.
A Pau yuA npup https://m.edsoo.ru/00aelc64
Buoeogpaemenmoi u craiiovr « Okcuo aniomMuHus u e2o MoOUGUKAyuuy.
Tlonyuenue amgpomepnoco 2udpokcuda antOMUHUs U UCCIE008AHUE €20 C8OUCE
56 Keneso u ero coeanHeHUs bubnuoteka [HOK
JlaGopaTopHbie ONBITHI.
parop https://m.edso0.ru/00ae1d86
41. lMonyuyenue ruapokcuioB xeneza(ll) u (111). 42.KauecTBeHHbIe peakuu Ha
KaTHOHBI KeJe3a
57 Oxcupl, ruapokcupl u cou xenesa (1) u sxxenesa (1) bubnmmoreka [HOK
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https://m.edso0.ru/00ae35e6

58 IIpakTHyeckasi padora Ne 7 bubnuoreka LHOK
«PelieHne 3KCepUMEHTAIbHbIX 33/1a4 110 TeMe «MeTajlib»
2 A https://m.edsoo.ru/00ae3de8
59-60 Mertamisl B ipupojie. [lonsitue o Meramutypruu
Jemoncmpauuu. Boccmanosnenue meou usz oxcuoa meou(ll) eooopooom.
Buoeogpacmenmul u craiiovr «IIpouzgo0cmeo uyeyna u cmanuy.
Buoeogpacmenmoi u craiioel « M30enus us yyeyna u cmanuy. Buoeogppazmenmoi
u caatiovl «Ilpouzeoocmeo antomuHusy
61 Boruncnenus no ypaBHEHUSIM XMMHUYECKUX PEaKLUid, €CIIM OJIUH U3 PEareHTOB bubnuoreka I[HOK
aH B M30BITKE WM COAECPKUT MPpUMeECH. BbIunciaeHus: MaccoBOM 0K BbIXO/a
A AP P s A https://m.edso00.ru/00ae1750
MIPOYKTA PEAKITUU
62 O06006111eHMEe 3HaHUN 10 TeMe «MeTaluIbI»
63 KonTponbnas padot Ne 4 o Teme «MeTasuibiy»
XuMHA ¥ OKpYsKawomas cpeaa (2 4)
64 X¥MHYeCKasi OpraHu3anys IIIaHEThl 3eMIIS bubnuoreka [HOK
https://m.edso00.ru/00ae4270
65 OxpaHa OKpyXaromiei cpebl OT XUMUUYECKOTO 3arps3HEHUs bubnnoreka I[HOK
https://m.edso00.ru/00ae4270
66 KonTponbnas pabota NeS «Toropast mo Kypcy OCHOBHOM HIKOJIBD)

2 yaca -pe3epBHOe BpeMsi
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