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ITosicHUTEIbHAA 3aIIMCKA
1. PaGouast mporpamMma paspaboTaHa B COOTBETCTBHHU:

- ®enepanbHblil 3aKoH «O06 obpazoanuu B Poccuiickoit deneparmm» ot 29 nexabpst 2012 roxa
N 273- @3;
- [Ipukaz MO u HP ®Ne373 ot 06.10.2009 r. «O6 yTBEp>KICHUH U BBEICHUH B JICHCTBUE
®denepalibHOTO TOCYJaPCTBEHHOI0 00pa30BaTeNbHOrO CTaHAapTa HauaaIbHOrO OOIIEro
obpa3zoBanus» (B pen. [Ipukazos Munobpuayku Poccun ot 26.11.2010 Ne 1241, ot
22.09.2011 Ne 2357, ot 18.12.2012 Ne 1060, ot 29.12.2014 Ne 1643);
- IIpukaz MO u H P® Nel897 or 17.12.2009r. «O0 yTBep>KACHUU M BBEICHHH B JeHCTBUE
@®enepalibHOTO  TOCYJIAPCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOIO — OOIIEro
o0pa3oBaHusY;
- Ilpukaza MO u H P® Nel578 ot 31.12.2015r. «O0 yTBEpkAECHUU U BBEIACHUU B JICHCTBUE
@DenepabHOTO  TOCYAAPCTBEHHOTO  O0pa30oBaTEIbHOrO CTaHAapTa CpeAHero oO0miero
o0Opa3oBaHU;
- [Ipukxa3z MunucrepctBa oOpasoBanust u Hayku P® ot 1 despans 2012 r. N74 «O BHeceHHn
W3MEHEHUH B (eepasibHbIil 0a3UCHBIN y4eOHBINM MJaH U MPUMEpPHbIC yueOHbIC MIIAHBI IS
o0Opa3oBaTenbHbIX yupexaeHuil Poccuiickoit denepanny, peaau3yrommx IporpaMMbl 00IIEro
00pa3oBaHus, YTBEPKICHHBIE));
- [IpukazsMOuP®o131.12.2015r.Ne1576,1577 «O BHeceHun usMmeHeHuil B DenepalibHbII
rocyapCTBEHHBINH 00pa30BaTeNbHBIN CTAHAAPT HA4YaIHHOTO 001ero o0pa3oBaHusl,
VYrBepxkaeHusiii mpukazom Mo u HP @ Ne3730t1 06.10.2009 r.»;
- IIpuka3z Mo u HP® Nel50126.01.2017r.c uamenenusimu ot 5.06.2017 Ne 629
«DenepanbHbIi IEpeueHb YI€OHHKOB, PEKOMEH/IyEMbIX K UCIIOJIb30BaHUIO TP peaTU3aIliH
MMEIOLINX TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHBIX MPOrpaMM HaYaIbHOTO
00111er0, OCHOBHOTO OOIIETO, CPETHETO 00IIETO 00pa30BaHU;
- [IpukasMOuP®0119.12.2014r.Ne1598«06 yTBepxkaeHuu heaepaabHOro
roCyJapCTBEHHOT000Pa30BaTEIbHOIOCTaHIapTaHAYAIEHOT000IIET000pa30BaHHS
00yYaroImuXxcst ¢ OrpaHUUYEHHBIMU BO3MOKHOCTSIMH 3710POBBS»;
—OG0pa3oBarenpHasi INporpaMma HadajgbHOro ooOmero ooOpaszoBanus, peanusyromas OI'OC
MBOY «Ymokunkanckass OOIL»

- Yeraom MBOY «Ymokunkanckas OOLL »

—O0pa3oBarenbHasg MporpaMma HaydalbHOTO oOmiero oOpa3oBaHus, peanusyromas OI'OC
MBOY «Ymrokunkanckas OOLL»

- Yeraom MBOYVY «Ymokunkanckas OOIL»

Pabouas mporpamma y4eOHOTO TpeaMeTa « XUMHUS  » Jis 8 Kiacca COCTaBJIeHAa Ha OCHOBE

[IpuMepHBIX MporpamMm Mo y4eOHbIM IMpEeaMeT Y XUMHUS Y4eOHUKA « XUMHUS» :8KIacc: y4eOHUK

JUIsL  ydJammxcs 001meoOpa3oBaTenbHbIX opranuzammii: yueOnuk /O.C. T'abpuensn, W.T.

OctpooymoBa, C.A. CnagkoBa uznarensctBo «lIpocemenue» M.: 2018 r.B coorBercTBUU €

yuebHbIM TianoM MBOY «Ymokunkanckas OOII» Ha n3ydeHne XxumMun B 8 Kiracce OTBOAUTCS

68 uacos.

2. Ilean u3yyenus xumuu B 8-9kiacce:

DopMHUpOBAaHHUE Y Y4YAIIMXCAd XUMHUYECKOW KapTHHBI MHpA, KaK OPraHUYECKOW YacTu

LETIOCTHOW €CTECTBEHHOHAYYHOW KapTHHBI MUPA.

o Pa3BuTue mo3HaBaTENbHBIX HMHTEPECOB W HHTEIEKTYalbHBIX CIOCOOHOCTEH B Mpolecce
IIPOBEICHUS XUMUYECKUX U 3aKOHAX XUMHH, XUMUYECKON CUMBOJIUKE;

e OBJIQJICHWE YMEHHSIMHU HAOIIOAAaTh XWMHUYECKHUE SBJICHUS, IPOBOAUTH XHUMHUYECKUH
AKCIIEPUMEHT, TPOU3BOJIUTH pacuyeThl Ha OCHOBE XHUMHUYECKUX (HOPMyN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;
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e IIPUMEHEHME IOJIyYCHHBIX 3HAHUN M yMEHUH A 0€30I1aCHOrO MCIOJIb30BAaHUS BEIIECTB U
MaTepHajoB B OBITY, CEJIBCKOM XO3SIICTBE M Ha MPOU3BOJCTBE, PELICHHUS MPAKTUYECKUX
3a]a4 B IIOBCEJHEBHOW JXU3HHU, NPELYNPEKICHUS SBICHHUM, HAHOCSIIHUX BPEX 3J0POBBIO
YEJI0BEKa U OKPYKAIOLIEH Cpese.

o IIpoekTupoBanue u©  peanu3anus  BBITYCKHMKAMM  OCHOBHOM  WIKOJIBI  JINYHOHM
00pa3oBaTeNbHON TPACKTOPHH, BEIOOP mpoduiast oOyueHus

e OcBoeHHE KIIIOUEBBIMU KOMIIETCHLMSAMU: y4eOHO-BOCIIUTATEIbHBIMU, NH(POPMALIMOHHBIMH,
KOMMYHHUKAaTUBHBIMHU, IIEHHOCTHO-CMBICJIOBBIMHU.

2.Conep:kaHuey4e0HOT0 nmpeaMera.

TemaNel. HauajbHble MOHATHS U 3aK0oHbI XuMuu (17 yacoB)

Ponp xumuu [lonoxurenbHoe U OTPULIATEILHOE BIUSHUE XUMUU B JKU3HH COBPEMEHHOTO
obmecTBa. XMMHUSI — HayKa O BEUIECTBAX, MX CTPOCHUH, CBOHCTBAX M TNPEBPALICHHUSX.
[IpeBpamenus BemecTB. OTIMYUS XUMUYECKUX peakluuid oT pusndeckux spieHuid. Ponb xumuu
B KU3HU YEJIOBEKA.

Metoasl nu3yuenus xumun. Habmonenue. Dxcniepument. MoaenupoBanue. BoiBo.
l'unoresza. Moaenu mMaTepuanbHbIE U 3HAKOBBIE.

TenauseniectBa.CBoiicTBaBeIecTB. DTaJTOHHbIEPU3NUECKUECBOIICTBA. MaTepuabl.
IIpuMeHeHne MaTeprasoB U BELIECTB HA OCHOBE UX CBOMCTB

ArperaTHble COCTOSHUSI BELIECTBA. B3auMHBIE MEPEeXO0lbl MEXIY MEXKIY Ppa3lIndHbIMU
arperaTHpIMM  COCTOSIHMSIMM ~ BEIIECTB: JUCTWIUISALUSA, KPUCTAJUIM3ALUsl, BBbIIADUBAHUE U
BO3TOHKA BEILIECTB.

XUMHYECKUE 3JIEMEHTbl. ATOMBI U MOJeKysbl. IIpocTele M CHOXHBIE BEIIECTBA.
Amnotponus U ee npuuuHbl. OCHOBHBIE IMOJIOKEHHSI aTOMHO-MOJIEKYJISIPHOTO yueHus. HoHbL.
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

XvMHYecKasi CUMBOJIMKA. 3HAKM XUMHUYECKUX 3JIEMEHTOB U MPOUCXOKICHUE Ha3BaHUII.

Xumnyeckue Qopmynsl. HWMunekcbl u  koapouuueHTtsl. OTHOCHTENbHAs aTroOMHas U
MOJIEKYyJIsipHasi Macchl. BanentHocTh. BanentHocTh. CTpyKTypHBIE (GOpMYNbl. XUMHUYECKHE
9JIEMEHTBI C MOCTOSIHHOM W TEepEeMEHHOM BaJeHTHOCThIO. BbIBOI (opMynbl cOeAMHEHHs IO
BajleHTHOCTH. OmpezeneHne BaJCHTHOCTH XUMHMYECKOI'0 3JeMeHTa Mo (opMyse BeIlecTBa.
CocraBiieHne Ha3BaHUIl COEJUHEHMI, COCTOSIIUX M3 JBYX XHMHYECKHUX DIIEMEHTOB, IO
BaJICHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.

SIBneHus1, cBsI3aHHBIE C U3MEHEHNEM COCTaBa BEIECTBA, - XUMUYECKUE peakluu. PeareHTol
U NpOAYKTHl peakiuu. [Ipu3Haku M yclioBUS NMPOTEKaHUsS XUMHYECKHUX peakiuil. Bwinenenue
TEIUIOTHI U CBETa — peakiuu ropeHus. [lonsaTrue 06 3K30- U SHAOTEPMUUECKUX PEAKIIUAX

3aKOH COXpPaHEHHUsI MAacChl BEIIECTB. XMMHUYECKHE ypaBHEHHUsS. 3HAUEHUE HHIEKCOB U
ko3 uunenToB. CocraBieHne ypaBHEHUH XMMHUYECKHX pPeaKLUi

THunbel XUMHUYECKUX PEaKIMi: pa3IokKeHUs, COSIUHEHUs], 3aMelleHns 1 ooMeHa. CKOpOCTh
XUMUYECKON peakIuH, KaTaau3aTopbl, (gepMmeHTbl. OOpaTuMble W HeoOpaTUMble pPEaKLUU
peakuum.

[TpaBuia paboThl B MIKOJIBHOM JJabopaTtopun. JlabopaTtopHas nmocyaa u o00pyaoBaHueE.
[IpaBuia 6e30macHOCTH.
JHemoncmpayuu
OO0pa31pl IPOCTHIX U CIOXKHBIX BEIIECTB.
['openne maruus.
PacTBOpeHue BelecTB B pa3IMYHbIX PACTBOPUTENSAX.
JleMoHCTpanus BemecTB, KOJIUYECTBOM | MOJIb.



Peakuuii, MIUTFOCTPUPYIOIIMX OCHOBHBIC MMPU3HAKU XapaKTEPHBIX PEAKIIUAMA
Habmtonenus 3a M3MEHEHUSAMH, IPOUCXOISAIIMMH C TOPSIIEH cBeuoi, 1 ux onucanue. [IpusHaku
XUMHUYECKHUX PEaKIIUN:

He#Tpanuzanus menodn KUCI0TOW B IPUCYTCTBUU UHAMKATOPA.

B3aumopeicTBue okcuga MarHus ¢ KUCJIOTaMH.

B3anmonencTere yriieKucioro ra3a ¢ U3BeCTKOBOU BOJOM.

[TosrydeHue ocagkoB HEPACTBOPUMBIX THAPOKCUIOB U U3YUYEHUE UX CBOMCTB.

Jlabopamopnuvie onvimut

3HAKOMCTBO C 00pa3liaMy MPOCTHIX U CII0KHBIX BEIIECTB.

XuMuyeckue siBjaeHus (IPOKaJTuBaHUE MEIHOM MPOBOJIOKHU; B3aUMOJCHCTBHIE Meac
KHCIIOTOM).
Ilpakmuueckue 3anamus

3HaKOMCTBO ¢ JilabopartopHbiM oOopynoBanueM. IlpaBuna Oe3onmacHoil paboThl B
XUMHYECKOH JIabOopaTOpHH.

Paznenenne cmeceil. OuncTka 3arps3HEHHON TOBAPEHHON CONU

AHanm3 moYBkI.

Pacuemmnuie 3a0auu

Brruncnenne oTHOCUTEIHHON MOJIEKYIISIPHOM Macchl BellecTBa o hopmyre

Brruucnenust mo XuMHYECKUM YPaBHEHHSIM MAaCChl, 00beMa WIIH KOJIMYECTBA OAHOTO U3
MPOIYKTOB PEAKIIMH 10 MACCE UCXOTHOTO BEIIECTBA U BEILIECTBA.

TemaNe2. BaxkneiimuenpeacraBuTeanHeopraHnyeckuxaeriecTs. KonmuecTBeHHbIe
OTHOIIeHUsIBXUMHUU. 18uyacoB

CocraBBo3ayxa.lloHATHE0000bEMHOI10IEKOMITOHEHTATIPUPOAHONTA30BOHCMECH
— Bo3ayxa. Pacuér oO6béMa KOMIIOHEHTa ra30BOH cMecH Mo ero oOBbEeMHOH Joie M
Ha00O0pOT.

Kucnopoan. O3son. Ilomydenue kucnopona. CoOupaHue M pacro3HaBaHUE KHUCIOPOAA.
XUMHUYECKUECBONCTBA KHUCIOPO/a: B3aMMOACHCTBHECMETAIIAMH, HEMETAITIAMHA U CIIOKHBIMHU
BemecTBamu. [Ipumenenne kucnopona. KpyroBopoT Kucimopo/a B mpupo/e.

Oxkcuapl. OOpa3zoBaHue Ha3BaHUM OkcuaoB To ux (Gopmynam. CocraBienue Gopmyi
OKCHJIOB TI0 WX Ha3BaHWsAM. [IpeicTaBuTenn OKCHIOB: BOJA W YIJIEKHCIBIA Ta3, HEramecHas
U3BECTb.

Bonopon B mpupone. ®usnueckue U XMMHUYECKHE CBOWCTBA BOJOPOJA, €r0O IMOJIyueHHE U
NpUMEHEHHE.

Kucnorel, wux cocraB u  kiaccudukamus.  Muaumkatopel.  TaGmuna
pactBopuMocTtu. CoJsiHast U cepHast KUCIIOTHI, X CBOMCTBA U IPUMEHEHHE.

Conu,uxcocraBuHa3zBanus.PactBopumocTrconeiiBBose.[IpencraBurenyconeii: Xiaopusu
HaTpus, kKapOoHaT HaTpus, hocdar KaabLIUs.

[Tocrosnnass ABoraapo. KommyectBo BemectBa. Monbs. MonspHas macca. KpaTtHble
€IMHUIBl U3MEPEHHsI KOJMYECTBA BELIECTBA — MWJUIMMOJIb U KHJIOMOJIb, MIJUTUMOJISIpHAS U
KHAJIOMOJISIPHAsl MacChl BEIIECTBA.

PacueTpicucrnonb30BaHUEMITOHATHIA «KOJTMUECTBOBEIIECTBAY, KMOJIIPHAsIMAccay,
«ITOCTOSTHHAsI ABOTaJIPOY.

3akoH ABoragpo. MonspHelii 00bEM Ta3000pa3HbIX BemecTB. OTHOCHTENbHAS
TUTOTHOCTH OJTHOTO Ta3a Mo JPYroMy.

KpatHble eqMHMIBI HM3MEPEHHS — MWUIUMOJSIPHBIA U KWJIOMOJSIPHBIA 00BEMbI
ra3o00pa3HbIX BEILIECTB.



Pacuérpicucnosib30BaHUEMITOHATUN «KOTMUYECTBOBEILIECTBAY, KMOJIIPHASIMACCAY,
«MOJISIPHBIHOOBEMTa30B», «ITOCTOSTHHASI ABOTAIPOY.

Pacuérpicucnosib30BaHUEMITOHATUI «KOJTMUYECTBOBEILIECTBAY, KMOJIIPHASIMACCAY,
«MOJISIPHBIHO0BEMIA30B Y, «UUCITOABOTIAPO».

I'mapocdepa.KpyroBoporBoasiBriprpoie. Du3nyecKHenx MMHUYeCKIECBOICTBABOIbI:
B3aUMO/ICHCTBUE C OKCUJAAMM.

OcHoBaHusl, uUX cocraB. PacTBOpuMOCTh OCHOBaHHMW B Boje. V3meHeHue oOKpacku
WHJIUKATOPOB B LIENOYHOUM cpexae. IlpeacraBurenu menoyed: TMAPOKCUABI HATPHs, Kalus U
KaJIbLUSI.

PactBoputenn npactBopeHHoeBeniecTBo.PactBoprl. PactBopenue.l naparei. MaccoBas
JI0JIIpaCTBOPEHHOT OBELECTBA. PacueThl,CBA3aHHBIECUCIIONB30BAHUEMIIOHITHACMACCOBAs  J10JIs
PacTBOPEHHOTO BEILIECTBAY.

JeMoHcTparuu

*  OmnpeneneHneco1epKaHusKICIOPOIaB BO31yXe.
* [lonyuyeHuekucnopoaapasnoKeHueMIEpMaHTaHATAKATUSUIIEPOKCU A

BOJIOpPOJIA.

* CobOupaHneMeToJOMBBITECHEHUSABO3AYXaHl BObI.

* Pacrno3HaBaHUEKHUCIOPO/a.

* TopeHmemMarnus,xemnesa,yris,cepbiudochopaB KUCIOPOE.
*  Komnexkuusokcuaos.

* [lonyuenue,codupanrenpacrio3HaBaHUEBOAOPOAA.

* TopenueBonopona.

* BsaumopetictBueBonopoaacokcugommenu(Il).

*  KomnexkuusiMuHepabHBIXKUCIIOT.

* [IpaBunopazbaBneHUsCEPORKHUCIOTHI.

*  Komnekuusconeil.

* TabnuuapacTBOPUMOCTHOCHOBAHUMN,KUCIOTUCOIEHBBOIE.
* HekoTtopsiemMeTaibl, HeMETaIbINCOEAMHEHUSIKOJINYECTBOMBEIIECTBAB | MOJIb.

*  Mozenb MOISIPHOTO 00BEMA Ta3000pa3HBIX BEILIECTB.
JlaGopaTopHbI€ OMBITHI

[ToMyTHEHMEN3BECTKOBONBOABIIIPUITPOITYCKAHUMYTJIEKACIOrOrasa.
[TonydeHneBo10p01aB3aNMOAEHCTBUEMIIMHKANCOJISTHON KUCIIOTHI.
PacriozHaBaHUEKHCIOTUHANKATOPAMHU.
N3MeHeHneoKkpacKMMHAMKAaTOPOBBILEIOYHONCPEIE.

AN .

O3HakoMIIeHHECTIpeIapaTaMyIOMAITHEHMITHIITKOILHOHATTEYKU—PaCTBOPAMHIIEPOKCH 1A
BOJIOPO/1a, CIUPTOBOM HACTOWKM MOJIa U HAIIATBIPHOTO CIIUPTA.

[TpakTHyecknepaboThI

1. Tlonyuenue,cobupannenpacno3HaBaHUEKUCIOPOJIA.

2. Tlonyuenue,coOMpaHUENPaCcIO3HABAHUEBOIOPOIA.

IIpuroroBiaeHnepacTBOPOBCOJICHCUX3aTaAHHOMMACCOBOU I0TIEN
TemaNe3OcHOBHBIEK/JIACCHIHEOPraHUYecKuxcoeanuennii10uacos.

O060061eHnecBeIeHUIT000KCH1aX , MXKIIACCU(UKAIINN, HA3BAHUIXICBOMCTBAX.
CnocoObI TTOTydeHUsT OKCHIOB.



OcHoBanusl, UX Kiaccu(uKanus, Ha3BaHUS U CBOWCTBA. B3anmMozeicTBre ¢ KUCIOTaMH,
KUCJIOTHBIMH OKCHUJAMH U CcOJsIMH. PasnojkeHue HepacTBOPUMBIX OCHOBaHHUN. CrocoObl
MOJIyYEHUS] OCHOBAHMIA.

Kucnotel, ux xmaccupukanus u HazBaHusa. OOIIME XUMHYECKHE CBOMCTBA KHCIIOT.
B3aumoneiicTBue KHCIOT C MeTaulaMH. DJIEKTPOXMMUYECKUH psAJl HANpPsHDKEHUM METaljIoB.
B3auMopeiicTBruE KUCIIOT C OKCUAAMH METAJLJIOB.
B3auMoaeiicTBUEKNCIIOTCOCHOBAaHUIMU—pEAKIUsIHEUTpain3aunn. B3anmMoaeicTBue KUCIOT ¢

COJISIMHU. [TomryuennebecKCIOpOaHbBIX
1 KHCIIOPOJCOAEPHKAIINX KUCIIOT.

Commux  kiaccupuKaUIUCBOKCTBA. B3anMoielicTBuecoieiicMeTaiamu,
0COOEHHOCTH 3THX peakuuil. BzaumopeiicTBue coseii ¢ coysiMu.

I'eneTnueckuepsapiMeTaianHeMeTaia.l eHeTneckascBsI3bMeK1yKIaCCaMUHEOPTaHUUECK
MX BELIECTB.

JlaGopaTOpHBICOMBITHI

6. B3auMonelCTBHEOKCHIAKAIBIUACBOIOM.

1. IToMyTHEHMEN3BECTKOBONBO/IBI.

8. Peakuus HEUTpaJIN3aIH.

9. Tonyuenuernapoxcunamenu(Il)uero3anMoaeiicTBUEC KUCIOTOM.
10. Pasnoxenuernapoxcunamenn(Il)npunarpesanumy.
11. BzaumoeicTBHEKHCIIOTCMETAIIAMH.

12. B3anmMoaeiicTBUEKUCIIOTCCOISMH.

13. O3HaKOMIIEHMECKOIUIEKIIMEN CONIEH.

14. Bzaumoneiicteuecynbharamenu(IT)cxenesom.
15. BzaumoneiicTBreCOnenCcCoIIMu.

16. IeneTnyecKasCBA3LHAIPHUMEPECOETUHEHUAMETH.
[TpakTrdeckue pabOTHI

3. PenieHnesKcnepuMEHTANILHBIX3a1a4.

TemaNe4 . Tlepuoanueckuiizakonul lepuoinueckascucTeMaxuMUYECKUXAIEMEHTOB  J1.
N. MenneneeBa u CTpOEHHE aTOMa. 7 4acoB.

EcrecTBeHHBIECEMENCTBAXUMUYECKUXAIEMEHTOB: IIIEJIOYHBIEUILETOYHO3EMEIIbHBIE

MeTaJljibl, TaJoreHbl, MHEpTHbIE (OmaropoaHsie) raspl. AmMgorepHOCTh. AMpOTEpHbIE

OKCHJIbI U TUJIPOKCH IbI. KOMIIEKCHBIE COMH.

Otkpeitue JI. W. MengeneeBsiM Ilepuogmyeckoro 3akoHa ¢ CO3JaHHE UM
IleproanuecKkoil CUCTEMBbI XUMUYECKHUX 2JIEMEHTOB.

AToMBI Kak ¢opMa CYIIECTBOBAHUS XHMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEIEHUS O
cTpoeHnn aTtomoB. JlokazaTenbCcTBa CIIOKHOCTH CTpoeHuss atomoB. OmbiTel Pesepdopna.
[InanerapHast MOJEIb CTPOEHUS aTOMA.

CocTaBaTOMHBIXAEP:MPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAsIATOMHAsIMACCa.
B3anMOoCBA3bMOHATUAKITPOTOHY, KHEUTPOH», «OTHOCUTEIbHAIATOMHASIMACCay.

Mukpomup. OnekTpoHbl. CTpoeHHE »3JIEKTPOHHBIX YpPOBHEH AaTOMOB XHWMHUYECKHUX
snemeHToB NeNe 1-20. [TonsiTe 0 3aBEpILIEHHOM 3JIEKTPOHHOM YPOBHE.



N3otonbl. dusnuecknuid cMmpici cuMBOJIMKM Ilepunonnueckoit cucrempl. CoBpeMEHHas
dbopmynupoBka Ilepuogmdeckoro 3akoHa. M3MeHEHUs CBOWCTB AJIEMEHTOB B TEpHOJAX M
rpynnax, Kak (pyHKUIHs CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa 3JIEMEHTa-MeTala U JJIEMEHTa-HEMETallla 10 HUX II0JIOKEHUIO B
IIepnonnueckoii cucreMe xuMudeckux anemeHTos . 1. Menneneesa.

JleMoHcTpanuu
*  PaznuuHbpleOPMBITAOIULITIEPHOINIECKON CUCTEMBI.
*  MogaenupoBanuenoctpoenusllepuoanueckoiicucremsl[[.11.Menneneena.
*  MoienuaTroMOBXUMUYECKUXIIEMEHTOB.
*  MozenuaToMoB31eMEeHTOB | —3-T0 IepruoI0B
JlabopaTopHbIEONBITHI.
[ToryuenneamboTepHOrOrUAPOKCU AN CCIIEI0BAHUEETO CBOUCTB

TeMaNQSXI/IMI/I‘ICCKaHCBSIBB.OKI/ICJ'H/ITGJ'ILHO-BOCCTaHOBI/ITeHBHHepeaKHI/II/I. 13uBcoB

Honnast xummuueckast cBsi3b. MoHbI, 00pa3oBaHHbIE aTOMaMU METAJUIOB U HEMETAJUIOB.
Cxembl 00pa3oBaHMs MOHHOM CBSA3M JUll OMHApHBIX COeqUHEHMH. MOHHBIE KpHUCTaUIMYECKHUE
PELICTKN ¥ (pU3UYECKUEe CBOWCTBA BEILECTB C 3TUM THIIOM perieTok. [IoHsaTre o GpopmynbHOI
€IMHUIIC BEUIECTBA.

KoBasieHTHass XuMHUecKast CBsI3b. DJIEKTPOHHBIE U CTPYKTYpHbIe (popmyiibl. KoBaneHTHas
HernosipHas cBsi3b. CxeMbl 00pa30BaHUs KOBAJICHTHOM CBSI3M JUIsi OMHAPHBIX COEIUHEHUH.
MouekynsipHble U aTOMHbIE KPUCTAJIMYECKHE PEIICTKH, U CBOMCTBA BEILIECTB C 3TUM THIIOM
PEIICTOK.

DNEeKTPOOTPULIATEIbHOCT. Psn  anekrpooTpunarenbHocTd. KoBaneHTHas mnossipHas
XUMHYeckas cBs3b. JJunosis. Cxembl 00pa3oBaHusl KOBAIEHTHOM MOJSPHON CBSI3U AMSOMHAPHBIX
coequHEHN. MOJIEKYISIpHBIE U aTOMHBIE KPHCTAUIMYECKUE PEUICTKH, CBOMCTBA BEIIECTB C
9TUM THUIIOM PEUIETOK.

MeTannnueckasxuMU4YecKasCBA3bUMETAUNINYECKASKPUCTAIIINYECKASPEIIECTKA.
CBolicTBaBeIIECTBCITUMTUIIOMPENIETOK. EAMHAATIpUPOJaXUMUYECKUX CBSI3€H.

Crenenbokucnenns.CpaBHEHUECTENIEHUOKUCIEHUsIMBaIEHTHOCTH. I [paBritapacuera
CTeTeHeH OKUCIIeHUs 1o (popMysiaM XUMUYECKUX COSTMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. ONpenencHue CTeNeHel OKUCIEHUs A
3JIEMEHTOB, OOpa3yIoIIMX BeIlecTBa pa3HbIX KJaccoB. Peakuuu HOHHOro oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHbIE peakuuu. OKHUCIUTENb U BOCCTAHOBUTENb, OKUCIECHHE U
BoccTaHoBJeHHe. (CocCTaBiIeHHE YpPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIuil
METOJIOM SJIEKTPOHHOTO OajnaHca.

JdeMoHCcTpauuu

* Buneodparmentsiucnaiiipl «loHHasXuMU4eCcKasCBA3bY.

¢ KomrexknusaBeniecTBCHOHHONX IMIUYECKOMCBSI3bIO.

*  MoaenMMOHHBIXKPUCTAIINYECKUX PEIIECTOK.

* Buneodparmentsiuciaiiipi«KoBaaeHTHASIXUMUYECKASICBA3D.
*  KoymekuusaBemecTBMONIEKYIIPHOTONATOMHOT OCTPOEHUSI.

*  MonenumoneKyJIIpHbIXUaTOMHBIXKPUCTAININYECKUX PEIIETOK.
*  Buneodparmentsiucnaiiipl «MeTaminueckasXxuMUYeCKasCBA3bY.



9 kiace
IloBTOpPEHNEOCHOBHBIXBONIPOCOB3aKypc8KIacca.6uacoB
XapakTepUCTHKA D3JIEMEHTAa II0 €ro IIOJIOKEHUI0 B Iepuoauueckon cucreme J[.M.

MenneneeBa.KnaccudukanusokcuaoB,KucioT,ocHoBanuiinconeir.  OO00IIEHHECBEACHUH O
XUMUYECKUX peaknusx. Kiaccudukanms XUMHUYECKUX pPEAKIUi M0 Pa3IuvHbIM IMPU3HAKAM:
COCTaBY M UHCIY pearupyrwiux W O0O0pa3yloIIHMXcs BEIIECTB, TEIIOBOMY 3(deKTy,
HaIpaBJICHUI0, W3MCHCHHUIO CTETICHEH OKHCIICHHUS JJIEMEHTOB, OOpa3yIIIMX pearupyroline
BellecTBa, (pasze, NCIOIb30BAHUIO KAaTAIN3aTOPA.

CKOpOCTh XMMHUYECKOM PEAKIIUU KaK U3MEHEHHE KOHIICHTPALUU BEIECTB B €UHUIY BPEMEHHU.
@akTopsl, BAUAIOIIKAE HA CKOPOCTh peakiuu. Kartanuzaropsl. @epMEHTSI.

Ilpakmuueckuepabomot.
[TonyuenneampoTepHOrOruAPOKCUIANN3ydeHUEEr0CBOMCTB DaKTOPHI,
BIIMAIOIINE HA CKOPOCTH PEAKIIUU.

JIabopaTOpHBICOMBITHI

B3anmoelictBueaMMuakanxiopoBoAOpoOIa.

Peakuus nertpanuzanuu.
HabmonenueremoBorodgdexrapeakimuHeHTpaTH3aINH.
BzaumopetictBuecepHoiikucioreicokcuaommenu(ll).
PaznoxxeHuenepokcu1aBo10poaacoMoIlbloKaTal1a3blKapToens

A

3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMU OT MPHUPOJIbI PEarupyronux BEIEeCTB Ha
npuMepe B3aMOJICHCTBHS pacTBOPOB THOCYJb(aTa HATPUS U XJIOpHaa 0apus, THOCYIb(aTa
HATpUs U COJITHOM KUCIIOTHI.

7. 3aBHCHMOCTb CKOPOCTH XMMHMYECKOH peakuuM OT IPHUPOAbI METALIOB TPH HUX
B3aUMOJCUCTBHU C COJITHOM KMCIIOTOM.

8. 3aBHCHMOCTBCKOPOCTUXMMHUYECKONPEAKIMUOTIPUPOABIKUCIOTIPHB3aNMOIEHCTBHI HX C
JKEIIC30M.

9. 3aBHCHMOCTBCKOPOCTUXMMHUYECKONPEAKIIMUOTTEMIIEPATYPHI.

10.  3aBHCMMOCTHECKOPOCTHXUMHUYECKONPEAKIIMAOTKOHIIEHTPALIUH.

11. 3aBucuMOCTL CKOPOCTM XHMMHMYECKOM peakiMu OT IUIOIAJH  COINPUKOCHOBEHUS
pearupyrommnx BEIeCTB.

3aBHUCHMOCTBCKOPOCTUXUMHYECKOMPEAKIIMNOTKATAIN3ATOPa

TemaNe2. XumuueckruepeakiuuBpacTBOpaxieKTpoanToB—10u

[TonsiTue 00 HIEKTPOTUTHUYECKON JTUCCOLUMALUU. OJIEKTPOIUTHI M HEDJIEKTPOIUTHI.
Mexanu3M JuccoLMalMM  3JIEKTPOJIMTOB C  PA3jIM4YHBIM  XapakrepoMm cBs3u. (CrerneHb
AIIEKTPOIUTUUECKOM quccoranui. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

OCHOBHBIE TOJIOKEHHSI TEOPUHM DIEKTPOJUTHUECKON mucconuanuu. Kiaccuduxanus
MOHOB M MX CcBoWcTBa. KHCIOTBI, OCHOBaHMS M COJM KakK AEKTpoiuThl. VX kiaccuukanus u
JUCCOLMALIM.



OOmme XMMUYECKHE CBOMCTBAa KHCIOT: W3MEHEHHE OKpPAacKd HWHAMKATOPOB,
B3aUMOJICHCTBUE C METAJJIaMH, OKCHUJAMU U THIPOKCUIAMU METANIOB U  COJISIMH.
MonekynspHble U HOHHBIE (TTOJIHBIE U COKPALCHHBIC) YPaBHEHHS peaKLUi.

XVMMUYECKUH CMBICI COKpAIICHHBIX YpaBHEHHWH. YCIOBUS IPOTEKAHUS pEAKLUUH MEXITY
JIEKTPOJINTAMU /10 KOHIIA. Ps]1 akTHUBHOCTH METAJIJIOB.

OO0mue XUMHYECKHe CBOWCTBA WIENIOUEH: B3aUMOJICHCTBUE C KHCIOTAMHU, OKCHUIAMH
HEMETaJUIoB, coissMu. OOmue XMMHYECKHe CBOMCTBAa HEPAaCTBOPUMBIX OCHOBAaHUM:
B3aMMOJIEMCTBUE C KUCIOTaMU, Pa3yI0KEHNE IPU HAaIrPEBAHUU.

OO0mme XUMUYECKHE CBOMCTBAa CpPEIHUX COJICM: B3aUMOJACKHCTBHE C KHUCIOTaMH,
11eJI09aMu, COJISIMU U MeTajulaMu. B3anmoielicTBre KUCIbIX COJIEH CO IIETOYaMH.

['maponus, kak 0OMEHHOE B3aMMoJIeiicTBHE cosieil ¢ BOAOW. ['Maponu3 cou CUIbHOTO
OCHOBaHMA W cNaboil KUCIOTHL. ['Maponu3 coim c€inaboro OCHOBAHUS M CHIBHOM KHCIIOTHI.
[lIxana pH.

CBoiicTBa KUCJIOT, OCHOBAHMM, OKCUJOB U COJIEW B CBETE TEOPUHU SJIEKTPOIUTHUUECKOU
JUCCOLMALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.

JlemoHCTparuu.
* lcnblTaHHEBEIIECTBUUXPACTBOPOBHAIIEKTPOIPOBOIHOCTb.
*  3aBHCHMOCTB3JIEKTPOIPOBOJHOCTHYKCYCHOMKHUCIOTBIOTKOHIIEHTPALIUH.
* JIBM)KEHHEOKPAIIEHHBIXHMOHOBB3JIEKTPUUECKOMIIOJE.
* OnpeneneHuexapakTepacpeabBpacTBOPaxcoe.
JlaGopaTopHbI€ OMBITHI.
12. Mucconmanusaciabbix3aeKTpOIUTOBHANPUMEPEYKCYCHONKHCIIOTHL.
13. U3menenneoKpacKMUHAMKATOPOBBKUCIOTHOMCPEIE.
14.  PeakuusHeHTpanM3aliMPacTBOPAILEIOUMPA3IHYHBIMUKMCIOTAMHU.
15. Tonyuennernapoxcunamennu(Il). neropzanMoaeiCcTBUECPA3IMIHBIMU KMCIOTAMH.
16. Bzaumoneiictuecunbabixkucnorcokcugomme (D).
18-20. B3zanmopeicTBUE KUCIOT C METAJJIAMH.
21. KauecTBeHHaspeakussHakKapOOHAT-HOH.
22. Tlony4eHnecTy IHAKPEMHUEBONKUCIIOTEL.
23. KauecTBeHHAsApEaKIUAHAXIOPH]L ~-UITHCYIIb(AT-HOHBI
24. VI3MeHEeHnEeOKPaCKUHMH IMKAaTOPOBBILEI0YHONCpee.
25. B3anMo1eliCTBHENIEN0YEHCYTIEKUCIBIMTa30M.
26. KauecTBeHHasApeaKIIUHAKATHOH AMMOHHUSL.
27. Tlonyuenuernapokcunamenu(I)neropasnoxenue.
28. B3zanmoelicTBUEKapOOHATOBCKUCIOTAMH.
29. Tlonyuenuernapoxcunaxenesa(lll).
30. BzaumopeiictBuexenesacpactsopomcyibaramem(ll)

TemaNe3.Hemeramibi(274aca.)

OOmas  xapakTepuCTUKa HEMETAJUIOB: TIOJIOKEHHWE B  TMEPHOAMYECKOW  CHUCTEME,
0COOCHHOCTH CTPOCHHSI ~ aTOMOB,  JJIEKTPOOTPHUIATEIHLHOCTD (3.0.) xak  wmepa
—muemetammnaHocTul,psa230. KpucranimueckoecTpoeHHEeHEMETaNIOB—IIPOCTHIX BEIIECTB.
Annorponus. PuznyeckruecBorcTBaHeMETaIOB. OTHOCUTEILHOCTHIIOHA THH—MeTasuil -
—mnemertal

I"anorenst. XnopoBoaopoa.ConsiHasIKUCIOTauee COJu.



Kucnopon,puznyecknenxuMn4ecKkMecBOMCTBa, 1OTy4€HUEHIIPUMEHEHHE.

Cepa, pusnyeckue U XUMUYECKHUE CBOWCTBA, HaxoxaeHue B mpupoae. Oxcun cepsl (VI).
CepHas kucnota u ee coyd. OKHCIUTEIbHbIE CBONCTBA KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTBHI.
CepHucmas u cepo8000pOOHAsL KUCTIOMbL U UX COJIU.

Ammuak. Conu amMMoHUs. A30T, (HU3MUECKHE U XMMHUYECKHE CBOWMCTBA, IMOJyuY€HHE U
npumenenue. Kpyrosopor azora. Oxcuasl asora (II m IV). AsoTHas kuciora u ee cCoiu.
OKuCIUTENBHBIE CBOMCTBA @30THOM KUCIIOTBHI.

dochop.Oxcundocdopa(V).OprodochopHaskucioranee COM.

VYriaepoj, aioTponHble MOAU(UKALNY, (U3NIECKHEe U XUMHUECKUE CBOWCTBA YIJIEpPOAA.
VYrapublii ra3 — cBoiicTBa M (puU3HONOTHYECKOE [EHCTBHE HAa OpPraHu3M. YTJICKUCIBIA Ta3,
yroJjipHasi KUcioTa u ee conu. Kpyrosopor yriepona.

ITepBoHavanbHBIECBEIEHUAOCTPOCHUMOPTaHNYECKUXBEILIECTB.

VYTr1eBogopoabl: METaH, 3TaH, STUJIEH.

Crupthl (METaHOJ, ATAHOJI, TIIULEPHUH) U KapOOHOBBIE KHCIOTHI (YKCYCHas, CTeapuHOBAs)
KaK IIPeJICTABUTENIN KUCIOPOACOAEPKAILIUX OPraHUYECKIX COEAMHEHUM.

Kpemuuii. Oxcupg kpemuus (IV). Kpemuuesas kucnora u cunukatsl. Crexiio. CuiinkatHas
IIPOMBIIUIEHHOCTb.

[lonyyeHne HeMETaJUIOB: KHCIOpOJa, a30Ta, aproHa, Qocdopa, KpeMHus, XJjopa, Moja.
[lonyyenne  BakHEHIIMX  XMMHUYECKMX  COCIMHEHMH  CEpHOW  KUCJIOTBI, aMMHaKa.
TexHonmornyeckas cxema.

Hemoncmpayuu
OO6pa3ibIHEMETAIIIOB.
AJIOTpOnus cepbl.
[Tonmy4eHnexI0poBOAOPOIaNETOPACTBOPEHUEBBO/IC.
Pacnio3naBanue coeqMHEHMI XJI0pa.
Kpucrammmueckuepenerkuaimasanrpadura.
Ionyuenue ammuaxa.
Jlabopamopnuieonvimul
3HAKOMCTBO ¢ o0Opa3liaMd  TPUPOIHBIX  COCAMHEHHH HEMETAIOB  (XJIOpHIaMHu,
cynbpuaamu, cyiabparaMu, HUTpaTaMH, KapOOHAaTaMH, CUITUKATaMH).
Pacnio3naBanuexnopua-,cynbdar-,kapOoHaT-aHHOHOBUKATHOHOBAMMOHUSI, HATPHS, KU,
Kanblus, 6apus.
Ilpakmuueckuezanamusn
1.TTony4yeHneaMMHUaKkanu3y4yeHHEEroCBOMCTB. 1.0
2.ITony4yeHnue,cobrpaHrenpaco3HaBaHUEBOI0POJIA.JI.0.
3.[lonyuenune,coOupanrenpacno3HaBaHiekuciopoza.Jl.o.
4.TlomyueHueyriekuciaororazanusydenueerocoicTs.IIepexonkapOonaran
ruipokapOoHaT u oOpaTHo.
5. PerienneskcrnepruMeHTalIbHbIX3a1a4Hapaclio3HaBaHMEaHHOHOB

Hemoncmpayuu
O6pa3ubiHedTH,KaMEHHOTOYTISIUITPOAYKTOBUXIEpepaboTKu. Mozenu
MOJIEKYJI OpTaHUYECKUX COETUHEHUI.
["opeHneyriaeBo10poA0BUOOHAPYKEHUETPOAYKTOBUXTOPEHUS.
OO6pa31pl U37enuil U3 MOTUITUIICHA.
KauecTBeHHBIEpEAKITUMHAITUIICHUOEIIKH.

Ilpakmuueckuezanamusn

N3rotoBneHneMOoeNeN yriieBO10POI0B.



TemaNed Meraniabl.(1749acoB)
[TonoxxennemeTaioBBIIEpUOIMYECKOIcCucTeMexuMuueckuxanemenToB/[.M1.Meneneena.

CmiaBel  (cTanb, 4YyryH, ITIOpaTlOMUHHMA, OpoH3a). OOmmMe XWMHUYECKHE CBOMCTBA
METAJUIOB: PEaKUWH C HEMETAJUIAMH, KHUCJIOTaMH, COJSMH. P HanpsHKeHH METalloB.
Kopposus metannos u cioco6sl 60ps0bI ¢ Hel. CrutaBbl, UX CBOMCTBA U 3HAUYCHUE

[[{eounble U MIETOYHO3EMENbHBIE METAUIBI U MX COEIMHEHUs. MeTaiisl B MpUpOE .
O6mue cnocoOs! uxmnonydenus. Ctpoenue aToMoB. [1lenounbie MeTasuibl HIleI0YHO3eMeNbHbIe—
MpOCThIE BellecTBA. BakHellline COeIMHEHHS IIEJTOYHBIX U HICJIOYHO3EMEIbHBIXMETAIJIOB—
OKCH/JIbI,TUIPOKCUIBL, CONU(XITOpUAbL, KapOOHaThL,CyIbGdaTel, HHUTpaThl). MX cBoiicTBa U
IpUMEHEHHE B HApOTHOM X03sicTBe. Kanuiineie yno0peHus

Amomunuii. CtpoeHue atoMa, (pU3n4YecKre U XUMUYECKHE CBOICTBA MPOCTOrO BEILIECTBA.
CoenuHeHus: aTIOMHHUS — OKCHJI U THIPOKCH, UX aMm(oTepHbIi XapakTep. Baxneimme comu
anaMmuaus. I Ipumenenue antoMUHUS U €ro COeUHEHU M.

Amghomeprnocmvokcudaueudpoxcuoa.

Kenezo.CtpoeHnearoma, pu3nIecKUEUX UIMHIECKUECBONCTBAIPOCTOT OBEIIECTBA.
I'enernueckuepsappkenesa([ulll)Okcumpl, ruapokcuasiuconmkenesa(llulll)

[Torsitme o wmerauryprun. CrocoObl  mosydeHuss MeTawioB.  [lmpomeramryprus,
TUAPOMETAILTYPrus, 3JeKTpoMeTamutyprus. Jlomennsiii nponecc.llonydyenre 4epHbIX MIBETHBIX
MeTauioB. Onektponu3. [lpakTudyeckoe 3HaueHwe drekrposiuza.llomyduenne Bomopona,
KHCJIOPO/Ia, TAJIOTEHOB U MIAJIOYHBIX METAJLIOB.

Hemoncmpauuu.

OOpa3mpl  WMIETOYHBIX ¥ MIEJIOYHO3EMEIbHBIX  MeTauioB.  OOpasmbl  CIUIABOB.
BzaumoneiictBue Hatpus, autus. Kaneuus ¢ Bojgoi. B3aummoneiicTBue Hatpusi. Marnus c
KucinoposioM. B3aumoneiictBue metaios ¢ HeMetaiiamu. [lonydyenne ruapokcuna xenesa (1I),
(1

Jlabopamopuwvieonvimol

1.PaccMoTpenue o0pa3iioB MeTaioB. 2.B3auMoeiicTBie METaioB ¢ pacCTBOPAMU KUCIIOT
ucoseit.3.0O3HaKoMIeHHECOOPa3IIAMUTIIPUPOHBIXCOCTMHECHUMHATPHU S, KBS, AJTFIOMUHUSU
pynamu xenesa. 4. KauecTBeHHbIE peaKlMy Ha HOHBI JKeJIe3a CO CTENEeHsAMU OKUcIeHus+2,+3

IIpakTHyeckue3aHATUSA

l.Pemienrie SKCHEpUMEHTANBHBIX 3aJad Ha paclo3HaBaHUWE BaXHEWIIMX KAaTHOHOB U
aHnoHOB 2. [IpakTUueckoe oCcyIecTBIEHNE IEPEXOIOB.

TemaNeS. Xumusinokpy:kamomasicpena3dy
Xumuueckass opraHuzaums npuponabl 3emiid. OxpaHa OKpyXKarolmed cpeabl OT

XUMHUYECKOro 3arpsizHeHus. CtpoeHue 3eMiM: sipo, MaHTHUA, 3€MHas KOpa, UX XUMUYECKUU
cocraB. Jlutochepa m e¢ xummueckuid cocraB. Mwunepanbl. Pyapl. OcagouHbie MOPOBI.
[Tone3nbie uckonaemMpie. XUMUYECKUN COCTaB THAPOCHEPhl. XUMUUYECKHUIN COCTAaB aTMOC(EpHI.
HcTouHMKM XMMHYECKOTO 3arpsi3HEHHsI OKpYXaromeld cpensl. [ o0ambHbIe HKOJIOTHYECKHE
mpoOJeMbl YeJIOBEYECTBA: TAPHHUKOBBIN A(PQPEKT, KHUCIOTHBIC IOKIU, O30HOBBIE JIBIPHI.
MexayHapoaHOe COTPYIHUYECTBO B 00JIACTH OXPaHBl OKPYXKAIOIMIEH CPeIbl OT XUMHUYECKOTO
3arpsi3HEHUS. «3eJIeHast XUMUS».
JdeMoHcTpauuu

*  Buneodparmenteiucnaitnpi«CtpoeHue3eMIIn HEEXUMHUECKUIICOCTABY.

*  KomieKussMUHEPaTOBUTOPHBIXITOPO/I.

*  Komnekuusi«PyapIMeTamioB.

*  Buneodparmentoiucnai i« 100ambHBIEIKOIOTHUECKUETPOOIEMBIUETIOBEUECTBAY.
JlaGopaTopHbI€ OTBITHI



31. Usyuennerpanwura.

000011eHNEe3aKYPCOCHOBHOMIIKOJIbI —34
CrpoeHre aToMa B COOTBETCTBHH C IOJIOKEHUEM XUMHUECKOTO 3j1eMeHTa B [lepruomudeckoit

cucteme.CTpOCHHUEBEIECTBA: XMMUYECKAACBI3bUKPUCTAIIINYECKUEPEIIECTKH. 3aBUCUMOCTD
CBOWCTB 00pa30BAHHBIX IEMEHTAMU MPOCTHIX BEIIECTB (METAIIOB, HEMETAIIOB, OJaropoIHbIX
ra3oB) OT IOJIOKEHHs ieMeHTOB B llepuoanyeckoit cucteme. TuUnoioruss HEOPraHMYECKUX
BEILECTB, JCJICHUE UX Ha KJIacChl U rpynisl. lIpexcraBurenu.

IIpu3Haky U yCIIOBHs IPOTEKAHUS XUMUYECKUX peakUyil. THUIIONIOrUsS XUMHUYECKUX PEAKLUN 110
pasInYHBIM OCHOBaHUAM. Peaknuu uHOHHOro oOMeHa. OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKLNN.

XUMUYECKHME  CBOMCTBA  INPOCTBIX  BEIIECTB.  XapaKTEpPHbIE  XMMHYECKHE  CBOMCTBA
coJ1e00pa3yolX OKCHUIOB, TMIPOKCUIOB (OCHOBaHMH, KMCIOT U aM(OTEPHBIX THAPOKCHUIIOB),

COJICH.

3. TemaTuyeckoemiannpoBanueB8kiacce
Ne | Ha3Banuepaszaenaurem Koanuect | U3HmMx
1. BO 4acOB | Teopus npaktuk | KoHTposabHbIe
1L a padoTbIMTECTHI
1 | HayanpHBIETOHITHAN3AKOHBIXUMUH 17 8 8 1
2 | BaxHeimuenpeacTaBuTeIn 16 7 8 1

HCOPraHNYCCKUX BCILICCTB.
KonmuecTBeHHBICOTHOIICHUS

3 | OCHOBHBIEKJIACCHIHEOPTaHUIECKHUX 10 5 4 1
BEIIECTB
4 [Tepuonnueckuit 3aKOH " 7 3 3 1

nepuoandeCKass CHUCTCMa XHMUYCCKHUX

9JICMCHTOB. CTpOCHI/Ie aToMa.

Xumuueckas CBs3b.  OKuCIMTENnbHO- | 139 6 6 !
BOCCTaHOBHUTENbHBIE PEAKIINH
[ToBTOpEeHMENPOKIEHHOTOMAaTEpHAIa 2 1 !
BCETO 65 29 30 6
Peseps 3
68
TemaTu4yeckoenianupoBaHueBIKIIacce
Ne | HazBanuepasaenaurem Konuuecr | U3Hux
1I. BO 4acoB Teopusi MPAKTUK KOHTpOJ]l)Hl)le
1L a PadOTBINTECTHI
1 O6o0uieHne3HaH3aKypc8KIacca 6 3 3 1
2 | XuMudecKuepeaknuBpacTBOpax 9 3 4 1
3 | HemeramisMux coeTMHEHUS 27 12 13 2
4 | MeTambMux coetMHERNs 14 ! 6 1




5 XUMHUANOKPYKAIOIIAsICpeaa

O06001eHNe3aKypCOCHOBHONIITKOITHI.

62

peseps

Ka.neH);[apHO-TeMaaneCKoermaanOBaHnenongnn

Knacc—8 oii

Yuaurtenr—baamaenall.B.

Bcero— 68uacoB; BHeACHIO — 2 Yaca

II1aHoOBBIX KOHTPOJBHBIX paboT- 5, 3aderoB- 1 , ypokoB 0000uIEHMS 3HAHUH -
5.IpaKTHYECKUX padoT - 7, N3YIEHUETEOPHH - 53 d, .

IlnapupoBaHWe  COCTABJECHO HAa  OCHOBE  IPOrpaMMbl  aBTOPCKOM  MpPOrpaMMBbI
O.C.I'aOpuensHa,  cOOTBETCTBYIONICH  DenepalbHOMY  KOMIIOHEHTY  TOCYIAPCTBEHHOI'O
CTaHAgapTaoOIIero o0pa3oBaHUd M AONYIIEHHOW MHUHHCTEPCTBOM 00pa3oBaHHMs U HAVKHU
Poccuiickoii®enepanym.

YueouukO.C.I"abpuensa«XumusaSkinace»M. :«IIpocsentenne»,2019rox

HanmeHoBaHuepa3aeJI0BUTEM Bcero | mara KOPPEKTH
4acoB poOBKa
1 TI'nasal.Ilepsonauanvuvienonamusauszaxkonvixumu| 17
u
11 [Ipeamerxumuu.PoIbXUMUNBXU3HU YEJIOBEKA 1 07.09
1.2 Meroabin3y4eHUIXUMUN 1 07.09
1.3 ATperaTHbleCOCTOSIHUSIBEIIECTB 1 14.09
14 | IIpaktuueckaspadoralNel[IpaBunmaoOparmieHusic 1 14.09
1a00paTOpHBIMOOOPYIOBAaHUEM
15 | [IpakruueckaspaboraNe2 Habnronenuesa 1 21.09
TOpSIIEeCBEYOi
1.6 duznuecKue sIBJIECHUS — OCHOBA pa3JeieHus 1 21.09
cmeceil.[IpaktuueckaspaboraNe3. Ananus
MTOYBBI
1.7 | AToMHO-MOJNIEKyIsIpHOCYUYEeHUE. XUMUUECKHE 1 28.09
AIIEMEHTHI
1.8 | 3nakumxummueckuxaneMmeHToB.[lepuoamueckas 1 28.09
Tabmuma
19 | XumudecknehopMmyIisl 1 05.10
1.10 | BaieHTHOCTH 1 05.10
111 | Xumudeckuepeaxkiuu 1 12.10
1.12 | XumudeckueypaBHEHUS 2 12,19.10
1.13 | TUMBIXUMUYECKUX PEaKIUi 1 19.10
1.14 | O6061meHnen3y4eHHoroMaTepraia 1 26.10
1.15 | KonrponbHaspabotaNel «IlepBoHavanbHbIe 1 26.10
MOHSATUSU3AKOHBD)
2 I'naea2. Baxicneiimiue npedcmagumenu 16




Heopzauuuecxuxeemecme.](onuuecmeeHHbleomH
OUWileHUn

2.1 | BosmyxuerococraB. Kuciopon 1 02.11

2.2. | Ilpaktuueckaspaborad.llonyuenune, coOupanue 1 02.11
MPaCIO3HABAHUEKHCIOPOa

2.3 | Oxcuapl 1 16.11

2.4 | Bomopon 1 16.11

2.5 | [IpaktuaeckaspadoraNeS. [lomydenue, 1 23.11
coOMpaHHenPaCcTIO3HABAHUEBOOPOIA

2.6 | KHCIOTBI 1 23.11

2.7 | comn 1 30.11

2.8 | KonmuecTBoBemiecTra. 1 30.11

2.9 | MonspHbIi00BEM TA30B 1 07.12

2.10 | Pac4eThImoXMMUYECKUMYPaBHEHHSIM 1 07.12

2.11 | Boma.OcHoBanust 2 14,14.12.

2.12 | PactBoprl.MaccoBasiiosisi paCTBOPEHHOTO 1 21.12
BEIIIECTBA

2.13 | IlpakTrueckaspadotaNe6.[IpurorosieHue 1 21.12
pacTBoOpa € 3aJJaHHOW MacCOBOM J0JIEH
PacTBOPESHHOTOBEIIECTBA

2.14 | O6o0meHwme. 1 28.12

2.15 | KonTponpHaspabora: «Baxueimme 1 28.12
MIPEICTAaBUTEIIMHEOPTaHUICCKUX BEIIICCTB)
I'nmaBaNe3.OcHoBHbIeK/Iacchl Heopranuveckux | 104
cCoeIHHEeHU

31 Oxcuapl,uxKiIaccuPUKAUIUXUMAYECKHE 1 18.01
CBOMCTBA

3.2 OcHoBaHUA,UXKIIACCUPUKATUITXUMUUECKIE 2 18,25.01
CBOMCTBA

3.3 Kucnotsr,uxknaccupukanusuXuMHIecKie 1 25.01
CBOWCTBA

34 Conu,uxxnaccuuranissy XuMHIECKUe 1 08.02
CBOWCTBA

3.5. | 'enernueckasicBa3pMeTaIIA 1 08.02

3.6. | 'eneTnueckasicBsa3pHEMETAIIA 1 15.02

3.7 | IlpaktuueckaspaboraNe7 Pemnienue 1 15.02
JKCIIEPUMEHTATbHBIX33/1a4.

3.8 | O06o0IEeHEN cuCTEMATH3ALIUS 1 22.02

3.9 | KouTponpHaspaboraNe3.«OCHOBHBICKIIACCHI 1 22.02
HEOPTaHMYECKUXBEIIECTB

4 Ilepuoouueckuii  3akon u  nepuoouyecKasn 7
cucmema xumuueckux jnemenmos. Cmpoenue
amoma.

4.1 | EcTecTBeHHBIECEMEHCTBAYIIEMEHTOBR. 1 29.02
AMpoTepHOCTD

4.2 | OtkpeiTHenepuoauaeckoro3axona J[.1. 1 29.02

MeneneeBbIM




4.3. | OCHOBHBIECBEECHUSIOCTPOCHUHATOMOB. 1 07.03
[TnaneraprasmonensPe3epdopna. Cocra
ATOMHBIXSIIEP:IPOTOHBL,HEHTPOHBI, HIIEKTPOHBI

4.4 | DnekTpOHHOE CTpocHHE aToMa. DU3NIECKUit 1 07.03
CMBICIIIIOPSIKOBOTOHOMEPAdJIEMEHTa, HOMEPa
MIEPUOIAUTPYIIIIHI.

4.5 | [lepuoguueckascucreMa. XapakTepucTHUKa 2 14.03
AJIEMEHTAITOETOIOJIOKEHHIOBIIEPUOTTIECKOM
Tabmmie 14.03

4.6 Oo6o0mennencucremaru3anus. Tect 1 21.03

5 Xumuueckasn C6:3b. Oxucnumensno- | 134
60ccmanogumenbHble peaKyuu

51 Honsl,MoHHas CBI3b 2 21.03, 04.04

5.2 B3anMopeiicTBHeaTOMOBHEMETATIIOBMEXKTY 2 04.04
co6oii. KoBasieHTHasTHETIOISIPHASICBS3h 11.04

5.3 | .KoBajeHTHasATIOMSPHASICBA3D. 2 18.04 18.04
ANIEKTPOOTPHIIATEIIEHOCTD

5.4 | MetaimuyecKkasXxuMHIECKasiCBA3b 1 25.04

5.5 | CremneHb OKUCICHUS 1 25.04

5.6 OKUCIUTENTbHO-BOCCTAHOBUTEIHLHBICPEAKITUN 3 16.05,23.05

5.7 | O6o06mIeHNECBEICHUHOCTPOCHUUATOMAN 1 23.05
BEIIIECTBA

5.8 | KonTponpHaspaboTaNel « ATOMBIXUMHUYECKUX 1 30.05
AJIEMEHTOBY
O6o061mennencucTeMaTu3anuszakype kimacca 24 30.05

KanenaapHo-temaTu4eckoeryiaHMpoBaHUENIOXUMHMHIKIIacca

Nen | HammeHoBaHMepa3ae/I0BUTEM Bcero | nara KOPPEeKTH

n 4acoB pOBKa

1 Oboowenuesnanunizakypcs knacca. 64
Xumuueckuepeaxyuu

11 | XapakTepuCTHKaXUMHUIECKUXDIIEMEHTOBHETO 1 07.09
COCTMHEHHUIIO TIOJOKEHUIO B TEPUOIUYECKOM
cucreMe

1.2 KrnaccupukanusaxuMmuieckux coeTMHEHU I 1 07.09

1.3 | KnaccudukanusxuMuaecKux peaxiui 2 14.14.09

1.4 | CKOpOCThXMMHUECKUX PEaKIIUi 2 21,21.09

2 XuMHYeCKHepeaKIuMB PacTBOpPax 9

2.1 DnektponuTrueckasauccounanus. OCHoBHbIE 1 28.09
TTOJIOKEHHUSI

2.2 | XUMUYECKHECBOWCTBAKUCIOTKAK DIIEKTPOJIUTOB 1 28.09

2.3 | XUMHUYECKHECBOWCTBAOCHOBAHUIMKAK 1 05.10
AIIEKTPOJIUTOB

2.4 | X¥MHYECKUECBOWCTBACOIEHKAKAIEKTPOIUTOB 1 05.10

25 [lManponus 2 12,1210

2.6 | IIpakTrueckaspadoTaNel.DKcriepuMeHTaIEHBIC 1 19.10
3a/1a4¥ 10 TeMe «DNEKTPOTUTUYECKAS
JIICCOITHAITHS

2.7 | O6o6menuenoTeMam: «X UMUYECKUEPEAKITHIH 1 19.10




pEeaKuuB pacTBOpax»

2.8 | KonTponpHaspaborasa Kypc8kiacca 1 26.10
2.| HeMeTa/LJILIMUXCOCTMHEHUS 27

3.1 | Ob6masixapakTepuCTUKaHEMETAIIIIOB 1 26.10

3.2 Pemenuesanayd.PacuersimoypaBHeHUSIM 2y 16,16.11
PEaKIIMii,eCIMOTHON3BEIECTBHAXOIUTCSB
HEJIOCTAaTKe

3.3 | O0masxapakTepuCTHKAaHEMETAIUIOB7 ATPYIIITBI 1 23.11
-raJIOTeHOB

34 CoeqMHEHUATAIIOTEHOB 1 23.11

3.4 | [IpaktuueckaspadoraNe2 M3ydeHnecBONCTB 1 30.11
COJISTHOMKHUCIIOTHI

3.5 | Xanpkorensl. Cepa 1 30.11

3.6 | CepoBonmopoau cyabhuabl 1 07.12

3.7 KucnopoaubeiecoennHeHUSICEPBI 1 07.12

3.8 | [IpaktuueckaspadoraNe3.M3y4eHHEeCBOICTB 1 14.12
CEPHOUKHUCIIOTHI

3.9 | TectupoBanueNelupenieHue3agaunoTeMe: 1 14.12
Hemerannbsi7Au6A rpynmnbl

3.10 | OGmasxapakTepUCTUKAIIEMEHTOBS ATPYIIIBL 1 21.12
Aszor

3.11 | Ammuak.Conu aMMOHHSI 1 21.12

3.12 | [Ipaktuueckaspaborasd.IlonyyeHneammuakan 1 28.12
M3YyYEHHEETOCBOWCTB

3.13 | KucnopoaHbie COeAMHEHUS a30Ta. lu 28.12
OKHUCIIUTENbHO-BOCCTAHOBUTEIIbHBICPEAKIIMUC
y4aCTHEMa30THOMKUCIIOTHI

3.14 | docdopu ero coemuHEHUS 1y 18.01

3.15 | O0mrasxapakTepUCTHKAdIEMEHTOB4A TPYIIIIEL. 1y 18.01
VYrnepon

3.16 | KucmopoaHbleCOeTMHEHHSYTIIEPO/IA. 2 25,25.01
[IpaxTuueckaspadoralNeS.Ilomyuenue
yriaekucinororasa.KauecTrBeHHaspeakusHa
KapOOHAT MOHBI

3.17 | yrineBogopoms 1 08.02

3.18 | KucnmopoacoaepkamueopraHnIecKue 1 08.02
COCIMHEHUS

3.19 | KpeMHuiinerocoemHeHUs 1 15.02

3.20 | CunuKaTHasIPOMBIIUICHHOCTh 1 15.02

3.21 | [Nony4yeHHEHEMETAIIIOB 1 22.02

3.22 | Tlonmy4eHneBa)KHEHITMX XUMHYIECKUX 1 22.02
COECIMHECHUITHEMETAIIIOB

3.23 | O000IIIEHHENCUCTEMATH3ALUIAIIOTEME 1 29.02
«HEMETAJLTBI»

3.24 | TectNe2noreme: Hemerasmibt 1 29.02

4 MeTtanibiu UX cOeTMHEHHs 14

4.1 | OOmasxapakTepUCTHKAMETAIIIOB 1 07.03

4.2 | XAMHAYECKUECBOMCTBAMETAIIIOB 1 07.03

4.3 | O0masxapakTepucTHKa’IeMeHTOB | Arpynmbl 1 14.03

4.4 | OOmasxapakTepUCTHKadIeMEHTOB2 ATPYIIIbI 1 14.03

4.3 | )KecTKOCTEBOABIMCIIOCOOBIEE YCTPAHEHUS. 1 21.03




npakTuueckaspadboTaNe6

44 | ATIOMUHUIHETO COEIUHEHNS 1 21.03,

45 KenesonerocoeanueHus 1 04.04

4.6 | IIPNe7.PemenuneskcriepuMeHTaIbHbIX3a1a49I10 1 04.04
TeMe: «MeTaby

4.7 | Koppo3usiMeTaIoBUCIIOCOOBI3AIIUTHIOTHEE 1 11.04

4.8 | MertamneBnipupose. IloasTneomeTamnypruu 2 11,18.04

49 | O6o0mennenoreMe: «MeTamIbIMUX 2 18.04
COCIUHCHUS 25.04

4.10 | KonrponbHasipaboranoreme: MeTamisl 1 25.04

5. XuMHAHOKPYKAOIAasIcpeaa 3

5.1 XUMHUYECKUICOCTaBIIAHETEI 3EMIIT 1 16.05,

5.2 OxpaHaokpyxarouencpeIbloTXUMHUYECKOTO ! 23.05
3arps3HEHUS

5.3 | Pemenneno3HaBaTeIBHBIXIKOIOTHYECKUX 3a1a4 1 23.05

6 00001eHNEe3aKYPCOCHOBHOM IIKOJIbI. 3

6.1 O060061meHrnerncucTeMaTU3aIA3aKypCOCHOBHON 2 30.05
IIKOJIBI

6.2 1 30.05

Tect




[Inanupyemblepe3yabTaThl

Bpe3ynbTaTtensyyeH MFIXMMMVIY‘JEHVIKLI,O}'I)KGH3HaTb/ NOHMMATb:

o XUMUYECKYI0 CUMBONUKY: 3HAKM XUMHUYECKHX ODJIEMEHTOB, (OPMYJbl XUMHYECKUX
BEILIECTB M YPAaBHEHUS XUMUYECKUX PEAKIIHIA;

sGaIICHETIMUEe XUMUYECKUEe NOHAMUA: XUMUYECKMH 3JEMEHT, aToM, MOJIEKYIa,
OTHOCUTEJIbHbIE AaTOMHAasi W MOJIEKYJISIpHAs MacChl, HMOH, XHMHYECKas CBS3b,
BEIIIECTBO, KJIAacCU(UKALMA BELIECTB, MOJb, MOJSIpHAas Macca, MOJSPHBIA 00BbeM,
XUMHYECKass peakuus, KiIaccu(ukauus peakiuil, >JIEKTPOJUT U HEIIEKTPOJIHT,
JIEKTPOJIUTUYECKAs TUCCOLMALNSA, OKHCIMTENb U BOCCTAHOBMTENb, OKUCICHHE U
BOCCTAHOBJICHUE;

*OCHOGHblIE 3AKOHblI XUMUW. COXPAaHEHHUs MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

yMeThb

* HA3b16AM b XUMUYECKUEDTIEMEHTbI,COEIUHEHUSIN3YUYEHHBIX KJIaCCOB;

2 00vACHAmMb: (YU3NYECKUM CMBICT ATOMHOTO (TIOPSIIKOBOIO) HOMEpPAa XHMHYECKOTO
9JICMCHTA, HOMCPOB TIPYIIIIbI W IICPpHOAA, K KOTOPBIM J3JICMCHT IPHUHAIJIC)KUT B
nepuonuyeckoil cucreme .M. MenneneeBa; 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB
AJIEMEHTOB B IPEENAaX MaJbIX MEPUOJOB U INIABHBIX MOArPYIIL; CYIIHOCTh PEAKIUN
HMOHHOT0 0OMeHa;

'Xapakmepu306amy: XUMUYECKUE DJIEMEHTHl (0T BOJOPOJA 10 KaJblUs) HA OCHOBE UX
N0JIO’KEHUS B iepuoanueckoil cucreme J.M.MenneneeBa u ocoOeHHOCTEN CTPOCHUS
UX aTOMOB; CBSI3b MEXKIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMU BEILIECTB;XUMUUECKUE
CBOMCTBAa OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCIICCTB,

eonpedenamp: COCTaB BEUIECTB M0 UX (OpMysaM, HPUHAMICKHOCTh BELIECTB K
OIpEeNIe]IEeHHOMY KJIacCy COEIMHEHMH, TUIbl XUMHUECKUX PEaKLUi, BaJI€HTHOCTh U
CTENEeHb OKHCIEHHUS DJEeMEHTa B COEAMHEHMAX, THUI XUMHYECKOM CBS3M B
COEMHEHUSX, BO3MOXHOCTb MTPOTEKaHHsI PEaKIIMi HOHHOTO 0OMEHa;

ecocmagnamy’. (GHOpMyIbl HEOPraHMYECKUX COCTUHEHUH H3YYEHHBIX KJIACCOB; CXEMBI
CTpO€HMSI  aTOMOB  mepBbIX 20  D2JIEMEHTOB  NEPUOJUYECKOW  CHCTEMBI
J.1.MenneneeBa; ypaBHEHUS! XUMUYECKUX PEAKIIUM;

* 00pauiampcACXMMIUIECKONIIOCY10NIIa00paTOPHBIMOOOPYAOBAHUEM;

*PACNO3HAGAMb ONBIMHBIM HymeMm : KUCIOPOJ, BOJIOPOJ, YIIIEKUCIHBIM ra3, aMMHAK;
pPacTBOPHI KUCIIOT U LIENIOUEH, XJIOpU-, Cyab(aT-, KapOOHAT-UOHBI;

*@bIYUCIAMB: MACCOBYIO JIOJII0 XUMHYECKOIO 3JEMEHTa MO0 (opMylie COEAMHEHUS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; KOJUYECTBO BEILECTBA, 00bEM MJIM MacCyro
KOJIMUECTBY BEILECTBA, 00bEMY MJIM Macce peareHTOB WK IPOAYKTOB PEaKIIHH;

HCIIOJIb30BATH l'lpPIOﬁpeTeHHbIe SHAHUA U YMCHUA B HpaKTH‘leCKOﬁ ACATECJIbHOCTH "
MOBCEIHEBHOM KM3HHU JIJIS: 0e30I1acHOro o6pau1eHH${ C BCIICCTBAMU U MaTCpHraIaMU;

¢ 3KOJIOTUYECKUTPAMOTHOTOIIOBEIEHUSIBOKpYXKatolleicpene;

*OLICHKM BJIMSHUS XHUMHYECKOTO 3arps3HEHHs OKPYXKAroUIe Cpelpl Ha OpraHusM
YEJI0BEKA;

« KPUTUYECKONOLIEHKMMH(DOPMAIIMMOBEIECTBAX, UCIIOIB3YEMBIXBOBITY;
IIPUTOTOBJIEHUS PACTBOPOB 33/IaHHON KOHLIEHTpALUN
JIMYHOCTHBIMUPE3YIbTATAMU U3YUEHUSANPEAMETAXUMUA»BEKIIACCEABIAIOTCACIIEYIOIINE
YMEHHUS:
¢ OCO3HAaBaTb €AWHCTBO U LEJIOCTHOCTb OKPYXKAIOLIET0 MHUPA, BO3MOXKHOCTH €ro
MO3HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JOCTHKEHUH HAyKH;



¢ TIOCTEMEHHO BBICTPAWBATh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HABAaTh
NOTPEOHOCTh M TOTOBHOCTh K CamMoOOpa3oBaHWIO, B TOM YHCIE U B paMKax
CaMOCTOATENLHON NEATEILHOCTH BHE IIIKOJIBI,

¢ OIICHWBATh >XU3HCHHBIC CHUTYaIlMd C TOYKH 3pPCHHsI OE30macHOTO o0pas3a XU3HH U
COXpaHEHHUs 3710POBBSI;

¢ OLIEHMBATHIKOJIOTMYECKUHPUCKB3aUMOOTHOILIEHUHYEIIOBEKAUTIPUPO/IBL.

o (hOopMUPOBATHIKOIOTHYECKOE MBINIJICHUE: YMEHHE OIICHHBATh CBOIO JIEATEILHOCTh H
MOCTYIIKHU JIPYTUX JIFOJIEH C TOYKU 3PEHUS COXPAHEHHUS OKPYXKAIOIIEH Cpe/ibl - rapaHTa
JKU3HH M OJIarornony4us JIroei Ha 3emie.

MeTtanpeaMeTHIMUPE3yIbTaTAMHUH3ydeHUSKYPCa« X UMHUSI»IBIIICTCA()OpPMUPOBAHUE
YHUBEpCaIbHBIX yueOHbIX nericTBuid (Y'Y /).
Pezynamusnole YYII.

¢ CaMOCTOSTEIIFHOOOHAPYKUBATHU(OPMYITHUPOBATHYICOHYIOTIPOOIEMY,0NTPEACIIATh 11EITh
y4eOHOM JeSTENBHOCTH;

¢ BBIJIBUTATh BEPCUU PEIICHHS TPOOJIEMbI, 0CO3HABATh KOHEUHBIN pe3y/IbTaT, BLIOUpPATh U3
MIPEIOKEHHBIX U UCKATh CAMOCTOSITEIbHOCPEICTBA JOCTHXKEHHUSI 1ICJIH;

¢ COCTaBIATH(MHAUBHUAYATbHOWIMBIPYIIIE ) IAHPEIIEHUSATTPOOIEMBI;

¢ paboTasANoIUIaHy,CBEPITHCBOUICHCTBUACIICIBION, TPUHEOOXOMMOCTH, UCTIPABIIATD
OIIMOKH CaMOCTOSTEILHO;

¢ BJIMAJIOT€CYIHTEIIEMCOBEPIIICHCTBOBATECAMOCTOS TEIIbHOBBIPA0OTAHHBICKPUTEPHH
OIIEHKH.

lloznasamenvuvie YYJI:

¢ aHAJIM3UPOBATh,CPABHUBATH,KJIACCU(DUIIMPOBATEHOO000MIATE(DAKTHIMABICHUS. BBISABIATH
MPUYHMHBI U CICACTBUS IPOCTHIX SBICHU.

¢ OCYIIECTBISATHCPABHEHHE,KIIACCU(UKAIINIO,CAMOCTOSATEIbHOBHIONPAsSOCHOBAHUSU

KPUTEPUU JJI YKa3aHHBIX JJOTUYECKUX OTIEepalInii;
CTPOUTH  JIOTUYECKOE  pACCyXkJEHHUE, BKIIOUAIOIIEe  YCTAHOBIEHHE  MPUYUHHO-
CIICACTBCHHEIX CBSI3CH.

¢ CO371aBaThCXEMATUUYECKHEMO/ICIMCBBIIETICHUEMCYIIIECTBEHHBIXXaPAKTEPUCTUK O0bEKTA.

* COCTaBJISITHTE3UCHI,PA3TNIHBICBUIBITIIIAHOB(TIPOCTHIX,CI0KHBIXHUT.II. ).

¢ IPeoOpPa30BHIBATEUH(OPMAIIMION30,THOTOBUAABAPYTOU(TaOIUILYB TEKCTH TIP. ).

¢ YMETHONPEIETIATHBO3MOKHBIEHCTOYHUKNHEOO0X O IMMBIX CBEICHUM, IPOU3BOIUTH TTOUCK
uH(pOpMaIli1, aHATTU3UPOBATh U OLIEHUBATH €€ JIOCTOBEPHOCTb.

Kommynuxamuenvie YY1
CaMocToATeIbHO OPTaHU30BBIBATh YUeOHOE B3aUMOACHCTBHE B IpyMIe (OMpeaensaTh o0ume
LIETTH, PACTIPEIENISITh POJIH, IOTOBAPUBATHCS APYT C IPYTOM H T.1.).
[IpeameTHBIMHMpE3yIbTaTAMUU3YUECHUSIPEIMETAABISIIOTCACIEAYIOIINE yMEHHUS:
e  OCO3HAHHUEPOJIUBEIIECCTB:
- ONIPEACIAThPOIBPA3TMIHBIXBEIICCTBBIIPUPOJICH TEXHHKE;
- O0BSICHATHPOJIBBEIIECTBBUX KPYTOBOPOTE.
e  PACCMOTPEHUEXUMHUYECKUXITPOLIECCOB:

- PUBOIUTHIIPUMEPBIXUMUYECKUXITPOIIECCOBBIIPUPOIC;

- HaxOJIUTh YEPTHI, CBUJICTEIHCTBYIOIIHE 00 OOIINX MPU3HAKAX XUMHUYECKUX TIPOIIECCOB U

UX PA3NHUHUSIX.

e  HCIOJIb30BAaHUEXUMUYCCKUX3HAHUIB OBITY:

—00BSACHIATHL3HAYCHUEBECIICCTBBKU3HUUX 03 CTBEUETIOBEKA.

e OOBACHATHMUPCTOUKU3PCHUSXUMUHU:

— NePEUUCTATHOTIMYUTENbHBIECBONCTBAXUMUYECKUX BEILIECTB;

— Pa3IM4YaThOCHOBHBIEXUMHUYECKUEIIPOIIECCHI;

- OIPEAENATHOCHOBHBIEKJIACCHIHEOPTaHUYECKUX BELLIECTB;

- TOHUMAThCMBICTXUMUYECKUX TEPMUHOB.




OBJIaJICHUEOCHOBAMUMETO/JOBIIO3HAHU S, XapaKTEPHBIX AJII€CTECTBEHHBIX HAYK:
- XapakTepU30BaTh METO/Ibl XUMUYECKOH Hayku (HaOIr0ieHue, CpaBHEHHUE, HIKCIICPUMEHT,
M3MEpEHUE) U UX POJIb B IO3HAHUU MTPUPOJIBI;
- IPOBOUTHXUMUYECKUEOTBITHINIKCIIEPUMEHTBIMOOBACHITHUX PE3YIbTATHI.
YMEHHE OIICHUBATh IOBEJICHUE YEJIOBEKA C TOUKU 3PEHUSI XUMUYECKOM 0€30MacHOCTH 1O
OTHOLIEHUIO K YEJIOBEKY U IIPUPOJIE:
- HCIOJIb30BaThb3HAHUAXUMHUHUIIPUCOOIIIOICHUUTTPABUIIMCIIONB30BAHUAOBITOBBIX
XMMHUYECKUX IPENaparos;
—pa3nuyaThonacHblen0e30acHbIeBEIeCTRA.



