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MNOACHUTEJIBHASA 3AIINCKA

Pabowast nporpamma y4eGHOTO Kypca 1o XuMuu s 9 kiacca paspadborana Ha ocHoBe @T'OC
BTOPOTO IMOKOJICHHUSI, IPUMEPHOHN MTPOrpaMMbI OCHOBHOTO 00IIEro 0Opa3oBaHus M0 XUMUH (0a30BbIi
ypoBeHb) U aBTOpckoil mporpammbl O.C. ["'abpuensna (I'adbpuensa O.C. mporpamma Kypca XUMUH IS
8-11 ximaccoB o6meoOpazoBaTeabHbIX yupexaeHuit M: JIpoda,2016r).

[Tporpamma paccunrtana Ha 68 yacoB (2 yaca B Henento). JlaHHas mporpaMMa KOHKPETU3HPYET
coJlepskaHuEe  cTaHaapra, Ja€T paclpeneieHue y4dyeOHbIX 4YacoB IO  pasfenaMm  Kypca,
MIOCJIEZIOBATEILHOCTh U3YUEHHUS TEM U PA3AEIOB C YUETOM MEXIPEIMETHBIX U MPEIMETHBIX CBS3EH,
JIOTHMKHU y4eOHOI0 IpoLecca, BO3PACTHBIX OCOOEHHOCTEN yUaluXxcs.

XuMHus, KaK OfjHa U3 OCHOBOIIOJIAraloUINX 00J1acTel €CTECTBO3HAHMS, SIBJISIETCSI HEOThEMIIEMOM
4acThi0 00pa30BaHusl IIKOJIBHUKOB. KaXkplii UeI0BEK KUBET B MUPE BELIECTB, IO3TOMY OH JIOJKEH
HUMETh OCHOBBI )YHIAMEHTATLHBIX 3HAHHUI 10 XUMHUH (XUMHUYECKasi CAMBOJINKA, XHMUYECKHE TOHSTHS,
(haKThI, OCHOBHBIE 3aKOHBI U TEOPHH ), TO3BOJISIOINE BHIPAOOTATH MPECTABICHHUS O COCTABE BEILECTB,
WX CTPOCHHH, IPEBPAIICHHSIX, TPAKTUIECKOM HCITOJIb30BAaHHH, a TAKKe 00 OMMACHOCTH, KOTOPYIO OHU
MOTYT MpEACTaBIATh. M3yuas XuMuio, yyammecs y3HalOT O MaTepUaIbHOM €IMHCTBE BCEX BEILLIECTB
OKpY’KaroIlero Mupa, 00yCI0BIEHHOCTH CBOMCTB BEIIECTB X COCTABOM M CTPOEHHEM, [I03HABAEMOCTH
U TPEICKa3yeMOCTH XUMHYECKHMX SBJICHUN. l3ydeHHWe CBOWCTB BEIIECTB M MX IMPEBPALICHUN
CIIOCOOCTBYET PpAa3BUTHIO JIOTMUECKOIO MBIIUIEHUS, a IMpakTU4eckas paboTa ¢ BeLIECTBaMHU
(;mabopaTopHbIE OMBITBI) — TPYAONIOOUIO, aKKYypaTHOCTH W coOpaHHOCTH. Ha mpumepe xumum
ydaliecsl IoJydyaroT MPEeACTaBICHUSI 0 METOJaX MO3HaHUsS, XapaKTepPHBIX I €CTECTBEHHBIX HayK
(3KCIIEpUMEHTAIBHOM U TEOPETUYECKOM).

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B HEJIEJIO), B TOM YHCJI€ HA KOHTPOJIbHBIE PaOOTHI-
4 yaca, mpakTH4ecKHe paboThl —7 4acoB.

CopepxaHue mporpaMMbl HaIIPaBJIEHO HA OCBOCHHE yUaIllUMUCS 3HaHUHN, yMEHHUH U HaBBIKOB Ha
0a30BOM ypOBHE.

Henn uzydyenus xumuu B 9 kiacce:

* OCBOCHHE BaXHEWIIMX 3HAHUI 00 OCHOBHBIX TOHATHSIX M 3aKOHAX XWMHUH, XUMHUYECKOU
CUMBOJIUKE;

* OBJIAJICHUE YMEHMSIMM HAOJIOaTh XUMHUYECKHE SBJICHUS, IPOBOJUTH XUMHUYECKHUN
9KCIIEPUMEHT, MPOU3BOJUTH PAcCUYEThl Ha OCHOBE XMMHMUECKUX (OpMyYJ BEIIECTB U ypaBHEHUM
XUMHUYECKUX PEAKIIU;

* pa3BUTHE IO3HABATEIbHBIX MHTEPECOB U HHTEIIEKTYyaJbHBIX CIOCOOHOCTEH B mpoliecce
MIPOBEJIEHUS] XUMUYECKOT0 IKCIIEPUMEHTA, CAMOCTOSATEIBHOTI0 MPUOOPETEHNSI 3HAHUN B COOTBETCTBUU
C BO3HUKAIOIIMMH KHU3HECHHBIMH TOTPEOHOCTSIMH;

* BOCIUTAHWE OTHOWICHWS K XWMHUHU KaK K OJHOMY M3 (YHIAMEHTAIHbHBIX KOMIIOHCHTOB
€CTECTBO3HAHUS U DJIEMEHTY 00I€4eI0OBEYECKON KYIbTYpBbI;

* IPUMEHEHUE NOJYYEHHBIX 3HAaHUN M YMEHUH A O€30MacHOr0 UCIOJIb30BaHUS BEIIECTB U
MaTepuajgoB B OBITY, CEIbCKOM XO3SIICTBE M Ha IPOU3BOJCTBE, PELICHHUS NPAKTHUECKUX 3a1ad B
MOBCEIHEBHOM JKU3HU, MPEAYNPEKIACHUS SBICHUM, HAHOCAIIMX BpeJ 3/I0pPOBBIO YEJIOBEKa U
OKpYKarolleu cpee.

3agauu:

1. CdopmupoBaTh 3HaHHE OCHOBHBIX MIOHATUIA U 3aKOHOB XUMHH;
2. BocnurtbiBaTh 00IIEUETOBEYECKYIO KYJIBTYPY;
3. VYuuth HaOIIOAaTh, IPUMEHSTH ITOJYYEHHbBIE 3HAHUS HA IPAKTUKE.

JINYHOCTHBIMH pe3yJIbTaTAMH U3YYEHHUS @peaMera «XuMus» B 9 Kiacce SBISIOTCS
CJIEYIOIINE YMEHHUS:

® 0CO3HaBaTh €JUHCTBO U LIEJIOCTHOCTh OKPYKAIOLIET0 MUPa, BO3MOXKHOCTHU €T0 M03HABaEMOCTH
1 00BSICHUMOCTHU Ha OCHOBE JIOCTHKEHUH HAYKH;

® [IOCTETIEHHO BBICTPAUBATh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTH
U TOTOBHOCTh K caM000pa30BaHHIO, B TOM YHUCJIE U B paMKax CaMOCTOSITEIbHOM N1€ATEIbHOCTH BHE
IKOJIBI;



® OIICHUBATh )KM3HEHHbIE CUTYALIUU C TOUKH 3peHMsI O€30MacHOro o0pasa )KM3HU U COXPAHEHUS
3/10pOBbBS;

® OIICHUBATh SKOJOTUYECKHUI PUCK B3aMMOOTHOIIEHUN YEJIOBEKA U IPUPOJIBL.

e hopMHpoBaTH  IKOJOTMYECKOE MBIIUIEHUE: YMEHHME OLIEHMBATh CBOIO JIEATENBHOCTh HU
MOCTYNIKU JPYIHX JIIOJEH C TOYKM 3pEHUs] COXpPAHEHMs OKpY’Kalolled Cpellbl - rapaHta *XU3HU U
OJyiaromoJryuusi JIto/Iei Ha 3emIie.

MeTanpeAMeTHBIMHM pE3yJIbTaTaMH H3YYCHHUS Kypca «XUMUs» sBIsSETCS (POpMHUpPOBaHUE
YHHUBEPCAIBHBIX yueOHbIX aencTuii (VY ).

Pecynamusnvie YV/I.

® CAMOCTOSATEIEHO OOHApYXHMBaTh M (POPMYJIHMPOBATH YUEOHYIO MPOOIEeMy, ONpPEIesITh Leb
y4eOHOM AEeATEIHHOCTH;

® BBIJIBUTaTh BEPCHM DEILEHUS MpoOJeMbl, OCO3HABATh KOHEYHBIN pe3ysbTaTr, BBIOMPATH U3
MPEIOKEHHBIX U UCKaTh CAMOCTOSTEIbHO CPEACTBA TOCTUKEHUS 1IeIIN;

® COCTaBJIAThH (MHAWBUIyaJIbHO UJIU B TPYIIIE) IJIaH PELICHUs MPOOIEMBL;

epaboTasi 1Mo IJIaHy, CBEPSITh CBOU JCHUCTBHS C IEIBbIO WM, MPH HEOOXOAMMOCTH, HCIPABISATH
OIINOKH CAaMOCTOSITEILHO;

® B IMAJIOTE C YYUTEJIEM COBEPLIEHCTBOBATH CAMOCTOSITEILHO BEIPAOOTaHHBIE KPUTEPUH OLIEHKH.

Lloznasamenvhvie YV/I:

® AHAJIM3MPOBATh, CPABHUBATH, KIACCU(PHUIIMPOBATH U 0000maTh (HaKThl U SBJICHUSA. BBIABIATH
MIPUYMHBI U CJIEJICTBUS IPOCTHIX SIBICHUM.

® OCYIIECTBIIATH CPAaBHEHHUE, KIACCU(PHUKAIMIO, CAMOCTOSTEIBHO BBIOMpAsi OCHOBAaHHS H
KpUTEPUH I YKA3aHHBIX JOIMUECKUX OIepalyii;

® CTPOUTH JIOTHUECKOE PACCY’KJEHUE, BKIIOYAIOIIEE YCTAHOBJIEHHE MPUYUHHO-CIIEACTBEHHbIX
CBSI3EH.

® CO3/1aBaTh CXEMaTUUYECKHE MOJIEIIU C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0OBEKTA.

® COCTaBJIATH TE3UCHI, Pa3IMYHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CJIOKHBIX U T.II.).

e [1peoOpa30BbIBaTh HHPOPMALIMIO U3 OJIHOTO BUJAA B ApYroi (Tabiuily B TEKCT U IIp.).

® yMETh OINpPEAEATh BO3MOXHbIE MCTOUHUKH HEOOXOIMMBIX CBEICHHM, MPOU3BOAUTH MOUCK
nH(popMaly, aHAIM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

Kommynuxamusnvie YYJI:

CaMOCTOATENBHO OpraHU30BBIBaTh Y4eOHOE B3aUMOJAEHUCTBHE B rpyIe (omnpeaensTs oOllue
LIEJIH, pacTIpeAeATh POJIM, JOTOBAPUBATHCS APYT C APYTrOM U T.J.).

IIpenmeTHBIMHU pe3yJIbTaTAMHU U3YUYEHUSI IPEAMETA SBISIOTCS CIIEIYIOIINE YMEHUS:

® OCO3HAHME POJIM BEIIECTB!

- OIPENENATh POJIb PA3INYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATH POJIb BEILIECTB B UX KPYTOBOPOTE.

® PaCCMOTPEHHE XMMHUYECKHUX IPOLIECCOB:

- IPUBOJIUTH IPUMEPHI XMMUUECKUX MPOIIECCOB B IPUPOJIE;

- HaxOJUTh YEPThl, CBUACTEILCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMHUYECKUX MPOLIECCOB U UX
pasIuyusx.

® [ICII0JIb30BAHNE XMMHUECKUX 3HAHUH B OBITY:

— OOBSCHATH 3HAUEHHE BEUIECTB B KU3HU U XO341CTBE YEJIOBEKA.

® 00BSACHATH MUP C TOUKH 3PEHUS XUMUHU:

— IePEYMCIIATh OTINYUTEIbHbIE CBOMCTBA XUMUYECKUX BELIECTB;

— pa3nnyaTbh OCHOBHBIE XUMHUYECKUE TIPOLIECCHI;

- OIPEIENSATh OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEILIECTB;

- IOHUMATh CMBIC]I XMMUYECKHUX TEPMUHOB.

® OBJIaJICHUE OCHOBAMU METOOB [TO3HAHUS, XapaKTEPHBIX JJI €CTECTBEHHBIX HAYK:

- XapaKTepu30BaThb METOAbl XMMHUYECKOW Hayku (HaOytoJeHue, CpaBHEHHUE, SKCIIEPUMEHT,
WU3MEpPEHUE) U UX POJIb B TIO3HAHUU MTPUPOJIBI;

- IPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBACHATH UX PE3YJIbTATHI.




® yMEHHE OIICHWBAThH IOBEICHUE YEJIOBEKA C TOYKM 3PEHUS XMUMHUYECKOW O€301acHOCTH IO
OTHOIIECHHUIO K YEJIOBEKY U IPUPOJIE:

- UCTI0JIb30BAaTh 3HAHUS XUMHUH IIPU COOJIIOIEHUU ITPABHII UCIIOJIb30BAHUS OBITOBBIX XUMUYECKUX
[IpenapaTos;

— pa3nnyaTh onacHble U 0€30I1acHbIE BELIECTBA.

Pabouass mporpamma mocTpoeHa Ha OCHOBE KOHLEHTPUYECKOTO MOAXO0JA. DTO JIOCTUTaeTCs
MyTEM BBIYJICHEHHUS JUIAAKTUYECKOW €IMHULBI — XUMHUYECKOrOo JJIEMEHTa - U JajbHeliieM
YCIIO)KHEHNUU U PACLIMPEHUN €€: 3[IeCh TAKOBBIMU BBICTYINAIOT ()OPMBI CYLIECTBOBAHUS (CBOOOIHbBIE
aTOMBI, IPOCTHIE U CIIOXKHBIE BEIIECTBA). B mporpamme yuuThIBaeTCs peanu3alis MeXIPEeIMETHBIX
cBsi3e ¢ Kypcom ¢usuku (7 kiacc) u ouonoruu (6-7 KIIAcChl), TJIE TAETCS 3HAKOMCTBO C CTPOSHUEM
aToMa, XMMHUYECKOW OpraHu3aIiueit KJIeTKH U MpoiieccaMu 0OMEHa BEIIEeCTB.

OcHoBHOU (OpMOI OpraHU3alUU YIeOHOTO MpoIiecca sSBISETCS KJIAaCCHO-ypOYHas cuctema. B
Ka4yecTBe JOMOTHUTEIBHBIX (HOPM OpTaHU3aIMH 00pa30BaTEIBHOTO MPOLIECCa UCIIOIB3YETCsl CHCTEMa
KOHCYJIBTallMOHHOMN MOJIEPKKH, UHIMBUYAJIbHBIX 3aHATUH, CAMOCTOATEIbHAS padoTa ydyaluxcs ¢
HCTIOJIH30BAHNEM COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTHIA.

[Tpeobnanaromield GpopMoil KOHTPOJS BHICTYNMAIOT NMHUCHMEHHBINM (CaMOCTOSITENIBHBIC U
KOHTPOJIbHBIE pabOThI) U YCTHBIN onpoc (codeceoBaHueE).

HcxonHbIMH JOKYyMEHTaMU JJISl COCTaBJICHUsI IprMepa padoyeil MporpaMMbl SBUJINCH:

1. IIpuka3z Muno6puaayku ot 17.12. 2010r. Ne 1897 «O6 yTBepkIeHUM 1 BBEICHUU B JCHCTBUE
dI'OC OOO»

2. Iucemo MunucTepcTBa 00pazoBanus u Hayku PO ot 19 anpens 201 1. Ne03-255 «O BBeneHnn
(benepabHBIX TOCYIaPCTBEHHBIX 00Pa30BaTENBHBIX CTAHAAPTOB OOIIETO 0Opa30BAHMUSD)

3. @enepasibHbIl TOCYJApCTBEHHBIN 0Opa3oBaTENbHBIM CTaHIApT OCHOBHOTO  00IIIEero
oOpa3zoBanus (mpuka3 MuHucTepcTBa oOpa3zoBanus u Hayku Poccuiickoii @eneparnuu ot 17 mexadpst
2010 r. Ne 1897)

4. TlpumepHbIE TPOTPaMMBI IO Y4eOHBIM MpeaMeTaM (eaepabHOro 6a3UCHOTO Y4eOHOTO TUIaHa.

3a ocHOBY pabouell mporpammbl B3siTa nporpamma Kypca xumuu i 8-11 kiaccos
oOmeobpaszoBatenbHbix yupexaeHuit (aBrop O.C. ['abpuensH), pekoMeH10BaHHas JlemapTaMeHToOM
00pa30BaTeNbHBIX TPOTPAMM H CTaHJAAPTOB 00IIero oopasoBanus MuHUCTepcTBa 00pa3oBanus PO,
OIy0JINKOBaHHAs U3aTeIbeTBOM «[[poda» B 2016 romy.

[Ipemaraemeie MaTepuabl pa3padoTaHbl HA OCHOBE aBTOopckoi mporpammbl O.C.I'abpuensHa,
cooTBeTCTBYMOIIEH DenepalbHOMY KOMIIOHEHTY [ '0Ccy1apcTBEHHOTO CTaHAapTa 00IIero oopa3oBaHus
U aomnynieHHOWM MunuctepctBoM oOpaszoBanusi u Hayku Poccuiickoit @enepannu (O.C.I'abpuensn
[Iporpamma kypca xumuu it 8-11 ximaccoB 00mieoOpa3oBaTeNbHBIX YUPSKICHUNA — 2-¢ WU3aHHUE,
nepepaboranHoe u nonosiHeHHoe — M.: [Ipoda, 2016.).

ABTOPCKOIi TPOTpaMMe COOTBETCTBYET YUEOHUK: « XUMUS 9 Kiaccy

COAEP)KAHUE U3YYAEMOI'O KYPCA
9 KJIACC

Beenenne. O0masi xapakTepUCTHKA XHMHUYECKHUX 3J1€MEHTOB M XMMHMYECKHMX peaxKiuii.
Ilepuoanyeckuii 3axoH U Ileprnoanueckas cucreMa xumudeckux 3jaemMeHToB JI. M. MenaesieeBa
(10 v)

XapakTepuCTHKa 3JEMEHTa IO €ro IOJIOKEHUI0 B Ilepuonnueckord cucTteMe XMMHYECKUX
sanemenToB J[. . MenneneeBa. CBolcTBa OKCHIOB, KHCJIOT, OCHOBAHMM M COJICH B CBETE TEOPUHU
JJIEKTPOJUTUYECKON JUCCOUMALUA W OKHUCJIECHHUSA-BOCCTAaHOBJICHMS. [loHATME O mepexoaHbIX
anemeHTax. AMdorepHocTh. ['eHeTHUECKUH psAZl MEPEXOAHOTr0 ieMeHTa. [lepuonuueckuii 3aKoH U
[lepuonnueckasa cucrema xumuyeckux anemeHtoB Jl. M. MenneneeBa. Xumuyeckass opraHu3anus
JKUBOM M HEXXMBOM IPUPOAbl. XUMUYECKHHA COCTaB SApAa, MAHTUU U 3€MHOH KOpBbl. XUMHUYECKHE
JJIEMEHTHl B KJIETKAaX JKMBBIX OpPraHu3MOB. Makpo- U MukposiaemeHTbl. O0o0IieHne cBeleHUu o
XAMHAYECKHX peakiusax. Kiiaccuuranus XuMHIeCKUX peaKiyii 0 pa3TUIHbIM IPU3HAKAM: «IHCIIO U
COCTaB pearupyrmomux W O00pa3yloImuXcs BEIIECTBY», «TEIoBoH 3ddekr», «HampaBieHHE»,



«U3MEHEHHE CTENEHEH OKHCIIEHUS AJIEMEHTOB, OOpa3yOIIMX pearhpyrolie BellecTBa», «dazay,
«HCTIONb30BaHKE KaTann3aTtopa». [loHsaTue o ckopocTu XuMuueckoi peakuu. GakTopsl, BIUSIOLINE
Ha CKOPOCTh XuMuieckux peakuuil. Karanuzaropsl u karanu3. MTHruOuTopsl. AHTHOKCHIAHTHI.

JleMoHCTpaumu.

Paznuunbie @opmbl Tabmuusl [JI. M. Menneneea. Monenu aToMOB 3J€MEHTOB 1—3-ro
nepuofoB. Mojenb CTpOEHHMs 3e€MHOro Iapa (MomepeyHblii pa3pes3). 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKIMHU OT MPUPOJbl PEarupyrolux BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakUuu OT KOHLIEHTPALUU pearupyomirx BeIEeCTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIIUU OT
TJIOMIAA CONMPUKOCHOBEHUSI PEArupyIOMIUX BEIIECTB («KHIISIIMM CJIOW»). 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM PEaKkIMH OT TEMIIEpaTypbl PEarupyrolux BelEecTB. ['OMOreHHBI M IeTepOreHHBIN
Katanu3bl. DepMeHTaTUBHBIN KaTanu3. IHrnoupoBaHue.

JlabopaTopHble ONBITHI.

1. TTonyuyeHue rugpoKcH1a LIMHKA U UCCIIEJOBAHHUE €T0 CBOMCTB. 2. MoiepoBaHUE NOCTPOCHUS
[lepuoauueckoii cuctembl xuMudyeckux 3iaemeHToB Jl. . Menneneena. 3. 3amelieHue xeae3omM MeIu
B pactBope cynbdara menu (II). 4. 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEAKIMH OT MPHUPOIBI
pearupyoIlrx BeIIeCTB Ha MPUMEPE B3aUMOJICHCTBUS KUCIIOT C METaJUIaMHU.

5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEAKIIMH OT KOHLEHTPALUU PEarupyrouux BEeIecTB Ha
IIpUMEpPE B3aMMOJICHCTBHS [IMHKA C COJITHOW KMCIIOTOM pa3INYHON KOHUEHTPALMH.

6. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON peakliy OT IJIOLIAAN CONPUKOCHOBEHUSI PEarupyoLnuX
BelIeCcTB. 7. MoaenupoBaHue «KUIAIIETO CI0s». 8. 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEAKIIUHU OT
TEMIIEpATypbl pearupyolirx BEIIECTB Ha IpuMepe B3aumoaencTBus okcuaa meau (I11) ¢ pactsopom
CEpHOI KUCIIOTHI pa3InyHON TemnepaTypsl. 9. PaznoxkeHnue nepokcuaa Bogopoja ¢ IOMOIIbIO OKCHIA
mapranna (IV) u xaranasel. 10. OOHapykeHHEe KaTajga3bl B HEKOTOPBIX IMHILIEBBIX MpoaykKTax. 11.
WNHrubupoBanue B3aMMOJEHCTBUS KUCIOT C METa/NIaMU YPOTPOIIMHOM.

Tema 1. Metamiabl (14 4)

ITonoxenne Meramuios B [lepruoanyeckoi cucteMe xumudeckux ieMeHToB . M. Menneneesa.
Mertannuueckast KpHUCTaJUIMYECKash pelleTka M MeTajyindeckas XuMHuuyeckas cBsi3b. OOmue
¢usnveckue cBoiicTBa MetaiioB. CIIIaBbl, MX CBOMCTBA U 3HAYCHHUE. XMIMHUYECKUE CBOHCTBA METAJIJIOB
KaK BOCCTaHOBMTEJICH, a TaKK€ B CBETE MX IOJIOKEHHS B 3JIEKTPOXUMHUYECKOM PsJly HANPSLKEHUN
MeTtautoB. Kopposust MeTamioB u ciocoObl 60pb0bI ¢ Hell. Metautel B ipupojie. Odmue crmocoObl ux
MOJTy4EHUSI.

OO0uas XapaKkTepUCTHKA HIEJOYHBIX MeTa/LI0B. Metamuiel B mpupoje. O0mue crnocodbl ux
nostyueHus. Ctpoenue atomoB. l1lenounble MeTaisl — NpocThie BelecTBa. BaxHeie coeinHeHus
HIETIOYHBIX METAIJIOB — OKCHJIBI, TUAPOKCHIIBI U COIU (XJIOpUIBI, KapOOHATHI, CyIb(aThl, HUTPATHI),
UX CBOMCTBAa U MIPUMEHEHHUE B HAPOJIHOM X03slicTBe. KanuiiHbie y100peHus.

OO0mas xapakTepucTHKA 3JIeMeHTOB IJIaBHoi nmoArpynns! Il rpynner.

Crpoenue aromos. IllenouyHo3zeMenbHble MeETaiIbl — IMPOCThIE BellecTBa. BakHeline
COEIMHEHUS IIEJI0OYHO3EMENBHBIX METAJUIOB — OKCH/IbI, TUAPOKCHU/IBI U COJU (XJIOPHUAbI, KapOOHATHI,
HUTpPATHI, cylbdaThl, pocaTsl), UX CBOWCTBA M MPUMEHEHHE B HAPOTHOM XO3SHCTBE.

AJIIOMUHHU.

Crpoenue atoma, (pU3MUECKHE M XMMHUYECKHE CBOMCTBAa MpocTOro BemectBa. CoelUHEHUs
ATIOMUHMSI — OKCUJ, M THAPOKCHJA, UX aM(pOTepHbIM XapakTep. Baxuelmme conu aaroMUHUS.
[IpuMeHeHne amOMUHUS U €70 COCIMHEHUM.

Keaeso.

Crpoenue aToma, (pU3MYECKHE U XMMUYECKHE CBOMCTBA MPOCTOrO BEIIECTBA. | eHeTHuecKue
psanel Fet? u Fe®3 .,

Baxneiimue conu >xene3a. 3HaUeHHE Kejle3a U €ro COEAUHEHUM I MPUPOJbl U HAPOJHOTO
XO35HCTBA.

JleMoHCTpanuu.

OO0pa3upl MENOYHBIX U LIEJIOYHO3EMEIbHBIX MeTamioB. O0pasubl ciiaBoB. B3aumopeiicTBue
HaTpus, JIMTHS M Kalblusg C BOJXOM. B3aumonelWcTBue HATpUsi M Mar"Hus C KHCIOPOIOM.
B3aumoneiictBue metamioB ¢ Hemetauiamu. [lomyuenue rugpokeuios xenesa (11) u (I1).



JlabopaTopHble ONBITHI.

12. BzauMopeiicTBUE pacTBOPOB KHUCIOT U coiiel ¢ MeTtayuiaMu. 13. O3HakoOMIIEHHE C pyAaMHu
xkene3a. 14. OkpaivBaHue MJIaMEHU COJISIMU IICJIOYHBIX METAJIOB. 15. B3aumoaeicTBue KanbIus C
Bojoi. 16.Ilomydenne ruipokcuIa KaibIis U UCCIEIOBAHUE €r0 CBOMCTB.

17. Tomy4yeHue TUAPOKCHAA ATIOMHUHHS M HCCIEAOBaHUE €ro CBOMCTB. 18. B3ammopeiicTBue
xeiesa ¢ cossiHol kucnortoit. 19. [lonyuenne ruapokcunos xenesa (II) u (11I) u n3ydyenue nx cBoucTs.

OCYILIECTBIIATh JOKA3aTENbCTBO OT MPOTHUBHOTO.

Tema 2. IIpakTukym 1. CBoiicTBa MeTA/LIOB M UX coeauHenunii (2 4)!

1. OcymecTBieHne UENOYKM XUMHUYECKHX mpeBpamieHud. 2. IlomyueHue u cBoiicTBa
coequHeHN MeTamoB. 3. PemieHue skcrepyMMEHTAIbHBIX 3a/lad Ha Paclo3HaBAaHUE U MOJIYUYCHHE
COCTMHEHUN METAJLJIOB.

Tema 3. HemeTamabl (25 4)

OO01mass xapakTepuCTUKa HEMETAJUIOB: MojoxeHue B Ilepuonumyeckoil cucteMe XMMUYECKUX
anementoB [[. M. MeHneneeBa,0c00EHHOCTH CTPOEHMSI aTOMOB, 3JEKTPOOTpULATENBHOCTH (DO)
KakMepa «HeMmeTauinyHocTh», psaa D0. Kpucrtamamueckoe CTpPOEHME HEMETaJIOB — IMPOCTHIX
BemiecTB. Ammorponusi. @u3nueckue CBOMCTBa HEMETAIIOB. OTHOCUTENIBHOCTD MOHATHA «METaJD) U
«HEMETaJ».

Bonopona.llonoxenue Bogopona B Ilepuoanueckoit cucreme xumudeckux snemeHtoB /I, H.
MenpeneeBa. CtpoeHue aroma U MoseKyJjbl. Pu3nueckue U XUMHUYECKUE CBOMCTBA BOAOPOJA, €r0O
[I0JIy4€HHE U IPUMEHEHHUE.

Bona.

Crtpoenue monekyisl. Bonoponnas xumuueckas cBs3b. @u3nueckue CBOMCTBA BObl. AHOMAIUU
cBoMcTB BoAbl. [ unpodminbHbie 1 ruapodoOHbIe BenlecTBa. XMMHUYECKHE CBOMCTBA BOBI. KpyroBopot
BoAbl B mpupoae. Bomoounctka. Aspauus Boabl. bbiToBble (GuiIbTpel. MuHepanbHbIE BOJBI.
JuctunnupoBaHHas BOJa, €€ MOJy4YeHUE U IPUMEHEHHE.

O0mas xapakTeprcTHKA rajoreHoB.

Crtpoenue aToMoB. IIpocTbie BeliecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOMCTBA.

Kpatkue cBenenus o xyope, opome, hrope u ioze. [IpuMeHeHre TajJoreHOB U MX COCTUHEHUH B
HapOJIHOM XO35IHCTBE.

Cepa.

CrtpoeHue aroma, aJlIOTPOIIUs, CBOMCTBA U IPUMEHEHHE poMOuueckoil cepbl. Oxcuas cepsl (IV)
u (VI), ux nmomyyenue, cBoiictBa u npumeHeHue. CepHasi KUCIOTa U €€ COJH, UX MPUMEHEHUE B
HapOaHOM Xx03sicTBe. [I[pOM3BOACTBO CEPHON KUCIOTHI.

A3or.

CtpoeHue aTomMa M MOJIEKYJIbl, CBOWCTBA MPOCTOr0 BellecTBa. AMMHAK, CTPOCHUE, CBOICTBA,
noJyiyueHue u npumeHenue. Coiau aMMOHUS, X cBoicTBa u mpuMmeHnenue. Oxcuasl azota (I1) u (IV).

A30THas KUCJIOTa, €€ CBOICTBA U MpuMeHeHue. HUTpaTel 1 HUTPUTHI, TpoOiieMa UX COAEepKaAHUS
B CEJIbCKOXO3SHCTBEHHOM MPOAYKIUHN. A30THBIE yI00pCHHUS.

Dochop.

CrpoeHne aroma, ajuIOTPOIHUsS, CBOWCTBa Oeloro um KpacHoro ¢docdopa, UX IpUMEHEHHE.
OcHoBuble coenuHeHms: okcua dochopa (V) u oprodochopnas kuciora, dhocdarsel. DochopHbie
yAOOpeHUsI.

Yraepon.

CtpoeHue aToMa, aJuI0Tponus, cBoiicTBa Moauukanuid, npumenenue. Oxkcuael yraepoaa (I11) u
(IV), ux cBoiictBa u npuMmeHeHnue. KapOoHaThl: KalbLMT, COAA, MOTAIll, UX 3HAYEHUE B MPUPOAE U
KU3HU YEJIOBEKa.

Kpemnuuii.

CtpoeHue aToMa, KpUCTAJUIMYECKUN KPEMHHUI, ero cBoiicTBa U nmpuMmeHeHune. OKcu KpeMHUS
(IV), ero mpupoansie pazHOBUIHOCTH. CuUNUKaThl. 3HAYEHHE COCIWHEHUNW KPEMHHUS B JKUBOU U
HeXUBOU npupoze. [IonsaTre o CHIMKaTHON IPOMBIIUIEHHOCTH.

JlemMoHCTpaumu.



OOpa3ipl TaTOreHOB — TMPOCTHIX BEHIECTB. B3amMozeiicTBUE TalloTEHOB C HATPUEM, C
aNoMUHNEM. BriTecHeHne Xsiopom Opoma WM HOja U3 PacTBOPOB X coliel. B3aumoneiicTBue cepbl
C METaJJIaMH, BOJAOPOIOM M KUCIOpOAOM. B3aumonencTBue KOHIIECHTPUPOBAHHON a30THOW KUCIJIOTHI €
Menpio. [lornomenne yrieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHOBIIEHNE MEH U3 €€ OKCHIIA
yrieM. OOpasibl NPUPOTHBIX COSTUHEHHUH XJ0pa, cephl, Gocdopa, yriepona, kpemaus. OOpasibl
BOXHEUIINX U1 HAPOJHOTO XO3SHCTBa Cynb(}aToB, HUTPATOB, KapOOHATOB, (ocharoB. OOpa3mbI
CTEKJIa, KepaMHKH, IEMEHTA.

JlabopaTopHble ONBITHI.

20. IMonyuenue u pacrno3HaBanue Bojgopozaa. 21. MccnegoBanue moBEpXHOCTHOTO HATSKEHUS
BozAbl. 22.PacTBOpeHne nepmaHraHata Kajius WM MEJHOro Kymopoca B Boze. 23. I'maparanus
o006e3BoxkeHHOTO cynbdara menu (II). 24. 3roToBiieHre rurcoBOTO OTIeYaTKa.

25. O3HakoOMJIEHHE C KOJUICKIMEH OBITOBBIX (PUIBTPOB. 26. O3HAKOMJIEHHE C COCTaBOM
MUHepalbHOM Boabl. 27. KadecTBeHHas peakiuss Ha rajoreHua-uoHsl. 28. Ilomyuenue wu
pacriozHaBaHue kuciopoga. 29. Topenme cepbl Ha Bo3gyxe u B kuciopoge. 30.CpoiictBa
paz0aBiieHHON cepHO#l KucIOThL. 31. M3ydyenue cBoiicTB ammuaka. 32. Pacmo3naBanue cosneit
ammoHus. 33. CBolicTBa pa30aBieHHON a30THOM KUCIIOTHL. 34. B3auMoeiicTBre KOHIIEHTPUPOBAHHOM
a30THOW KUCIOTHI ¢ Meabio. 35. ['operne docdopa Ha Bo3myxe U B Kuciopoze. 36. Pacno3HaBanue
docdaros. 37. I'openne yris B kuciopoze. 38. I[lomydeHne yroiapbHOW KHCIOTHI M W3YYCHHE €€
coiicts. 39. Ilepexo kapOOHATOB B THAPOKAPOOHATEI.

40. Paznoxxenue runpokapoonara Hatpus. 41. [Tomydenue KpeMHEBOH KHUCIIOTHI U U3yUEHHE e
CBOWCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coelMHeHUII HeMeTaJI0B (3 1)

1. Pemenue skcrnepuMeHTaNbHBIX 3afad no Teme «lloarpymma ramoreHoB». 2. Pemienue
SKCIIEPUMEHTANBHBIX 3adau no Teme«lloarpynma kuciaopona». 3. PemieHue sKcrepuMEHTATBHBIX
3anad no teme «lloarpynna azota». 4. Pemienue skcnepuMeHTaNbHBIX 3a1a4 1o Teme «l[loarpynna
yraeponay. 5. [lonydyenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 5. O6001meHNe 3HAHMI 110 XUMHH 32 KypC OCHOBHOI 1KoJibl. IlonroroBka

K rocyaapcrsenHoi ntoropoii arrecranuu ('MA) (10 v)

Ilepnonnueckuit 3akoH u [leproaudeckas cucreMa xumudeckux 3iaeMeHToB 1. . Menneneesa.
Ou3nYecKuil CMBICI MOPSIIKOBOIO HOMEPA 3JIEMEHTa, HOMEPOB MEpHOa U IPyIIbl. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUH B MEpHOJaxX M Ipylmax B CBETE MPEACTABICHUHN O
CTPOEHHH aTOMOB 3JIEMEHTOB.

3HayeHUe NEPUOJUYECKOT0 3aKOHA. BuAbl XMMHMUECKHUX CBS3€M M THUIBI KPUCTANIMYECKUX
pemeTok. B3anuMocBs3b cTpoeHHS U CBOMCTB BemiecTB. Kiaccudukanms XUMUYECKUX PEAKIUN 110
Pa3IMYHbBIM MPU3HAKaM (YHCIIO U COCTAB PEarupyroiiyux U 00pa3yonuxcs BEUECTB; HATNIKE

rpaHumbl  pasfena ¢asz; TemwioBo A(P¢eKT; M3MEHEHHWE CTENeHeW OKHUCICHHS aTOMOB;
WCIIOJIb30BAaHUE KaTallM3aTopa; HampapieHUe mpoTekaHus). CKOpoCcTb XMMHUYECKUX pPEakuuil u
¢daktopel, Biusomue Ha Hee. OOpaTUMOCTh XHMHYECKUX pEAKIUHd M CIIOCOOBI CMEIICHHS
XMMHYECKOT'O PABHOBECHS.

[IpocTeie M cioXHBIE BemiecTBa. MeTauibl U HeMmeTauibl. ['eHeTuueckue psapl MeTallia,
HEMeTalljla U nepexonHoro metanna. OKCUABIM THAPOKCHABI (OCHOBaHUS, KUCIOTHI, aMpOTEpHbIE
THIPOKCUABI), conn. MX cocTaB, Kinaccupukanyst U o0nMe XUMHYECKUE CBOWCTBA B CBETE€ TEOPUH
ANEKTPOIIUTUYECKON TUCCOLUALIUY.

IInanupyemMble pe3yJibTaThbl 0CBOCHHS Y4eOHOr0 MpeaMeTa « XuMH»

JInuHoCcTHBIE:

—TOTOBHOCTh U CIIOCOOHOCTh O0Oy4YaromMXcsi K CaMOpa3BUTUIO M CAMOBOCIHMTAHHUIO B
COOTBETCTBUU C 00I[€YETIOBEUECKHMHU LIEHHOCTSIMU U HealaMi TPaklaHCKOIo OOIIECTBa;

—TPHHATHE W Pealu3alus [EHHOCTEH 3I0pOBOr0 M 0Oe30macHOro odpasa KU3HHU, OepexHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PM3MUYECKOMY M IICHXOJIOTUYECKOMY
3/10pOBBIO;

—HENpUATHE BPEIHBIX IPUBBIYEK: KYPEHHUS, YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB.



—YBa)XCHHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Tepen PonnHON, TOpIOCTH 3a CBOU
Kpaii, cBoro PoanHy, mpomioe u HacTosIee MHOTOHAIMOHATIBHOTO Hapoaa Poccun;

—TPUHATHE TYMaHUCTHYECKHX LEHHOCTEH, OCO3HAHHOE, YBAXHUTEIHHOE U JOOPOKEIATEIEHOE
OTHOIIICHHE K APYTOMY YEIIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

—CTIOCOOHOCTH K COTIEPEKUBAHUIO U (HOPMUPOBAHHE MTO3UTUBHOTO OTHOIICHUS K JIOISM, B TOM
gpciae K JIMIaM C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3]I0pPOBbsI M WHBAJIUAAM; OepekHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UIECKOMY U IICUXOJIOTUIECKOMY 3/I0POBBIO JPYTUX
JrO/Ied, yMEHHE OKa3bIBaTh IMEPBYIO MTOMOIIIb;

—pa3BUTHE KOMIETEHIUI COTPYIHHYECTBA CO CBEPCTHHUKAMH, JACTbMHU MIIQJIIETO BO3pacCTa,
B3POCJIBIMHU B 00pa30BaTeIbHOM, OOIIECTBEHHO TIOJIC3HOM, YIeOHO-UCCIIeIOBATEIbCKOM, IIPOCKTHOW 1
JPYTUX BUJAX NEATEIHHOCTH.

—MHPOBO33pEHHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUHUMOCTH
HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIIAJICHUE JOCTOBEPHOW MH(pOpMAIHEH O
MEPEZIOBBIX JOCTIKEHHUSIX W OTKPBITUSX MHUPOBOH M OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HaHUSIX 00 YCTpOWCTBE MHpa 1 OOIIEeCTBA;

—TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHNI0, B TOM YHCIIE CaMOOOPa30BaHNUIO, HA MPOTSKEHUN
BCEH JKM3HU; CO3HATEIHbHOE OTHOMIICHHWE K HEMPEPHIBHOMY OOpPA30BaHMIO KaK YCIOBHIO YCIICUTHOM
npoeCCHOHATFHON 1 00IIIECTBEHHON IeATEIIEHOCTH;

—JKOJIOTHYECKas KyJIbTypa, OepekHOe OTHOIICHUSI K POIHOHN 3emile, IPUPOAHBIM OoraTcTBaM
Poccun m Mupa; TOHMMaHWE BIHMSHUS COLMUAIBHO-)KOHOMHUYECKHX TIPOIIECCOB HA COCTOSHUE
MIPUPOJHON U COIMATIBLHON CPEJbl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOIHBIX PECYPCOB; YMEHHS U
HaBBIKH Pa3yMHOTO IPHPOJIOTIONIE30BAHS, HETEPIIUMOE OTHOLICHHUE K ACHCTBUSIM, IPUHOCSIIAM BPE
HKOJIOTUH; IPHOOPETEHUE OIBITA KOJIOTO-HAIIPABICHHOH IEATEILHOCTH;

—OCO3HAHHBIM BBIOOp Oymymiel MpodeccCHuu Kak MyTh W CIOCO0 peaym3amud COOCTBEHHBIX
KU3HCHHBIX TIAaHOB;

—TOTPEeOHOCTh TPYAMTHCS, YBAKECHHE K TPYAy W JIIOIIM TpyJa, TPYAOBBIM IOCTHIKEHHSIM,
JTOOpOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHHE K pasHbIM BHIAM TPYIOBOM
JeSITeTbHOCTH.

MeTanpeameTHbI€:

* PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

—CaMOCTOSITEJIBHO OMNPEICNITh eI, 33a/1aBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOKHO
OTIPEICTUTh, UTO 1EJIb IOCTUTHYTA;

—CTaBUTh W (OPMYITUpPOBATH COOCTBEHHBIC 3aJa4ll B 0OOpa30BaTEIbHOW JIEATEIBHOCTH W
YKU3HEHHBIX CUTYAIHIX;

—BBIOMpaTh MYTh JOCTH)KCHHS II€7M, IUIAHUPOBATh PEIICHUE TIOCTaBJICHHBIX 3ajad,
ONTUMU3UPYS MaTEepUAIbHBIC U HEMaTEepUATbHBIC 3aTPATHI;

—OpraHu30BBIBaTh I(PQPEKTUBHBI IMOUCK PECypCOB, HEOOXOMUMBIX JJISI  JTOCTHIKEHUS
MOCTaBJICHHOM IICIIH;

— COTIOCTABJISITH TMOJYUYEHHBIN pe3yJIbTaT ACSTEIHLHOCTH C TTIOCTABICHHOM 3apaHee LETbIO.

* [lo3naBaTeibHBbIE YHUBEPCAJbHbIE YueOHbIe 1eHCTBUS

—HUCKaTh W HAXOAUTh OOOOIIEHHBIE CIOCOOBI PEIICHMs 3a/lady, B TOM YHCJIE, OCYIICCTBIISATh
pa3BepHYTHII WH(GOPMAIMOHHBI TIOMCK ¥ CTaBUTh HAa €ro OCHOBE HOBBIC (ydueOHBIE U
[03HABaTENbHbIE) 3a/1a4U;

—KPUTHUYECKH OIICHUBATh U MHTEPIIPETUPOBATH HMHPOPMALIUIO C Pa3HBIX MO3UIUHN, pACIIO3HABAThH
1 (UKCHPOBATH MPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOUHUKAX;

—HUCIOJIb30BaTh  PA3JIMYHBIE MOJEIHHO-CXEMAaTUYECKHE CPEACTBa JUIsl  MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3¢H M OTHOIICHWM, a TaKXKe MPOTUBOPCUNH, BBISIBICHHBIX B WH()OPMAIMOHHBIX
HMCTOYHHKAX;

—HaxOJUTh W TPUBOAUTH KPUTHUUECKHE APTYMEHTHI B OTHOIIECHWU NECUCTBUN U CYXICHUH
JPYTOT0; CIIOKOMHO ¥ pa3yMHO OTHOCUTBHCS K KPUTUUECKUM 3aMEUYaHUsIM B OTHOIIIEHUH COOCTBEHHOTO
CY)KICHHSI, paCCMAaTPUBATh UX KaK PEeCypc COOCTBEHHOTO Pa3BUTHS;



— BBICTPAaWBATh HHIUBUIYAIEHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAS
- OTPaHUYEHUS CO CTOPOHBI IPYTUX YYAaCTHUKOB U PECYPCHBIE OIPAaHUYEHUS; MEHATh U
YAEPKUBATH Pa3HbIC MO3UIMH B [IO3HABATEIBLHOMN JESITEIBHOCTH.

* KoMMyHMKATHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

—OCYIIECTBIIATh JCJIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHHKAMHU, TaK M CO B3POCIBIMH (KaK
BHYTPH 00pa30BaTEILHON OpraHu3aliuy, Tak 1 3a €e IpeiesaMu), Moa0upaTh MapTHEPOB ISl IET0BOM
KOMMYHHKAIIMU HUCXOJlI W3 COOOPaKEHWM pe3yJIbTAaTUBHOCTH B3aUMOJCUCTBHUS, a HE JIMYHBIX
CHMIIATHIL,

—TIPH OCYIICCTBIICHUH TPYIIIIOBOU PabOTHI OBITH KaK PYKOBOAMTEIEM, TaK U WICHOM KOMaH/IbI B
Pa3HbBIX poysiX (TEHEPATOp UACH, KPUTHUK, UCTIONHUTENb, BRICTYIIAIOIINM, SKCIEPT U T.1.);

—pa3BepHYTO, JIOTUYHO M TOYHO U3JIaraTh CBOIO TOUYKY 3PEHHUSI C UCTIOIb30BAHUEM aJICKBAaTHBIX
(YCTHBIX M TMCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

IIpeameTHbIe:

e OCO3HAHHUE POJIN BEIIECTB:

- OTIPEJCIIATH POJIb PA3IMYHBIX BEIIECTB B MPUPOJIC U TEXHUKE;

- OOBSICHSATH POJIb BEIIECTB B KX KPYTOBOPOTE.

e PACCMOTPEHHE XUMUYECKHUX MPOIIECCOB:

- PUBOUTH IPUMEPHI XUMUYECKUX TPOIIECCOB B MPUPO/IE;

- HAXOAUTh YEPThI, CBUACTEIbCTBYIONINE 00 OOIIMX MPHU3HAKAX XUMUYECKHUX MPOIECCOB M MX
pazIuyusX.

e HCIIOJIb30BAHUE XUMUYECKUX 3HAHUM B OBITY:

— OOBSICHSATEL 3HAYCHHUE BCIIECTB B )KU3HU U XO35MCTBE UEIOBEKA.

e OOBSICHATH MUP C TOYKU 3PCHUSI XUMUHU:

— MIEPEUUCIIATh OTIIMUUTEIbHBIE CBOMCTBA XUMUYECKUX BEIIECTB;

— pa3auvaTh OCHOBHBIE XUMHYECKHE TTPOIIECCHI;

- OTIPECINIATh OCHOBHBIE KJIACChl HEOPTAHMYECKUX BEIIECTB;

- IOHUMATh CMBICT XUMHUYECKUX TEPMUHOB.

e OBJIQJICHME OCHOBAMH METOJIOB TTO3HAHUS, XapaKTEPHBIX JJI1 €CTECTBCHHBIX HAYK:

- XapaKTepu30BaTh METOJbl XUMHUYECKOW HayKku (HAOJIIOJCHHE, CPAaBHEHHE, SKCIICPUMEHT,
W3MEPEHHE) U UX POJIb B TIO3HAHUU MIPUPO/IBI;

- MPOBOAUTH XUMHUUECKHUE OTBITHI U SKCTIEPUMEHTHI U OOBICHITH UX PE3YJIbTAThI.

e YMEHHE OIICHHBATh TOBEJCHHE YEJIOBEKAa C TOYKU 3PEHUS XUMHUYECKON O0€30MacHOCTU IO
OTHOIIEHUIO K YEJIOBEKY U MPUPOJIE:

- ICTIOJIb30BAaTh 3HAHUSI XUMUU MPU COOTIOCHUH TTPaBUJII UCIIOIH30BAHUS OBITOBBIX XUMHUUYECKUX
MpenaparTos;

— pa3au4arTh ONacHbIe U 0€30MacHbIC BEIIEeCTBA.

PabGouas mporpamMma MmocTpoeHa Ha OCHOBE KOHIEHTPHUYECKOTO TMOJX0/a. JTO TOCTHUTACTCS
MyTEM BBIWICHEHUS TUIAKTUYECKOW EIUHUIBI — XHUMHYECKOTO JJIEMEHTa - U JaJIbHEHIleM
YCIIO)KHCHUY W PACHIUPEHUU €€: 37IeCh TAKOBBIMU BHICTYIAIOT ()OPMBI CYIICCTBOBAHUS (CBOOOIHBIC
aTOMBI, TIPOCTHIC U CJIOKHBIE BEIIECTBAa). B mporpamme y4uTBHIBaeTCS peanu3aiusi MEXKIPEIMETHBIX
CBsi3el ¢ Kypcom ¢usuku (7 Kitacc) U Ouonoruu (6-7 KJacchl), T/e JAaeTCs 3HAKOMCTBO C CTPOSHUEM
aToMa, XMMHUYECKOW OpraHu3aliueit KJIeTKH U MpoieccaMu 0OMEHa BEIIEeCTB.

TPEBOBAHMUSA K YPOBHIO TIOATI'OTOBKHA BbIITY CKHUKOB.

OcHoBHbIE IOHATHS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISPHBIX NPeICTABJICHUI)

BbinyckHUK HayYuTCS:

* OMMCHIBATh CBOMCTBA TBEPABIX, KHUAKUX, Ta3000pa3HbIX BELIECTB, BHIJCISS UX CYLIECTBEHHbIE
MIPU3HAKY;

* XapaKTepU30BaTh BEILECTBA [0 COCTABY, CTPOCHHUIO U CBOICTBaM, YCTaHABIMBATh IPUUUHHO-
CJIEICTBEHHBIE CBA3M MEKIY JaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;



* PACKpBIBATh CMBICIT OCHOBHBIX XMMHUYCCKHX TOHITHH «aTOM», «MOJICKYJIay», «XUMHYCCKHMA
AJIEMEHT», «IPOCTOE BEIIECTBO», «CIIO)KHOE BEIIECTBO», «BAJICHTHOCTH», HCIOJB3YsS 3HAKOBYIO
CUCTEMY XHMHU;

* H300paKaTh COCTaB MPOCTCHINNX BEIIECTB C TMOMOINBIO XUMUYECKUX (DOPMYJI U CYINTHOCTH
XUMHYECKHUX PEaKIHiA C TOMOIIbIO XUMUICCKUX YPABHCHHUI;

* BBIYHUCIIATH OTHOCHTEILHYIO MOJICKYJISIPHYIO M MOJISPHYEO MacChl BEIIECTB, & TAK)KE MAaCCOBYIO
JIOJTI0 XHMHYECKOTO 3JIEMEHTA B COSAMHCHUSX JIJISl OIICHKH UX MPAKTUYECKON 3HAYNMOCTH;

* CpaBHUBATH 110 COCTABY OKCHJIBI, OCHOBAHWSI, KHCIIOTHI, COJIH;

* KJIacCU(UIIUPOBATH OKCUIBI U OCHOBAHUS 110 CBOMCTBAM, KHCIIOTHI M COJIH IO COCTaRY;

* ONIUCHIBATh COCTaB, CBOWCTBA W 3HAYeHUE (B MPUPOJC M MPAKTUICCKOU ICSATEILHOCTH
YeJI0BeKa) MPOCTHIX BEIIECTB — KHUCIOPOAA U BOJOPOIA;

* IaBaTh CPAaBHUTEIIBHYIO XaPaKTEPUCTUKY XUMHUICCKUX JIEMEHTOB U BAXKHEUTITNX COCIMHCHHIMA
€CTECTBCHHBIX CEMEHCTB IIETOYHBIX METAJIOB U T'aJIOTEHOB;

* [TOJTH30BATHCSI TAOOPATOPHBIM 000PYTOBAHUEM M XUMUIECKOU TTOCYIOM;

* POBOJIUTh HECIIOKHBIE XHMHUYECKHE ONBITHI M HAOMIONCHUS 332 W3MCHCHHSIMH CBOWCTB
BEIIECTB B MIPOIECCE UX MPEBPAIICHHII; COOTIOAATh TPABIIIA TEXHUKH 0€30MTaCHOCTH IPH MPOBEICHUN
HaOJIIOICHUM U OIBLITOB;

* pa3aMyaTh SKCICPUMEHTAIBLHO KUCIOTHI M IIEIOYH, TOIB3YSICh WHANKATOPAMH; OCO3HABAThH
HE0OXOTUMOCTH COOJTIOICHHSI MEep O€30MMaCHOCTH MTPH OOPAICHUH C KACIOTAaMH | IIEIOYaMH.

BoinyckHuk nosiyuum 603mo0x#cHOCHIb HAYYUMbCA:

* 2PAMOMHO 0OPAUAMBCAL C BEUECTNBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCb COONI0OEHUs NPABUL IKOJLO2UYECKU Oe30NACHO20 NOBeOeHUs 8
OKpYfcaroufeli npupooHol cpeoe;

* NOHUMAMb CMbICT U  He0OX0OUMOCMb  COONIOOeHUsT NPeOnUCaHull, npeoiasaemvlix 8
UHCMPYKYUAX NO UCTIOTIb308AHUIO TEKAPCME, CPEOCME ObIMOBOL XUMUU U OP.;

* UCNONL308AMb  NPUOOPEeMEHHbIE  KIIOUYegble  KOMNEeMEeHMHOCMU  NpU  6bINOJHEeHUU
UCCNe008ameNnbCKUX NPOEKmMo8 No U3VHUEeHUI0 C8OUCM8, CHnoco008 NONYUeHUs U PACNO3HABAHUSL
seujecms;

* pazeusamsv  KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3YS  cpedcmea  YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU Npu pabome ¢ mexcmamu yueOHuKa u OOnoIHUMENbHOU JUumepamypot,
CNPABOUHBIMU  MAOIUYAMU, NPOABIAMb 20MOBHOCMb K VEANCEHUI0 UHOU MOYKU 3peHus npu
00CcydHcOeHUl Pe3yTbmanos blNOJIHEHHOU padbombl;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O 8eUjeCmBAX U XUMULECKUX NPOYECccax, KpUumudecku
OMHOCUMbCA K NCEBOOHAVYHOU — UHGopMayuu, He00OPOCOBECMHOU peKiame, Kacaloujelics
UCNONb308AHUSL PA3TUYHBIX BEUECME.

IMepuoanyeckuii 3aKOH W NepUHOIAMYECKAs CHCTEMA XHMHYECKHX 3JIEMEHTOB
. . MenpaesieeBa. CTpoeHne BelecTBa

BbInyCKHUK HAYYHTCS:

* KJIacCU(UIIUPOBATh XUMUICCKUE DJIEMEHTHI Ha METAJUIBI, HEMETAJUTBI, DJIEMEHTBI, OKCUIBI U
THIPOKCHUIBI KOTOPBIX aM(OTEPHBI, W HWHEPTHBIC J3JEMEHTHI (Ta3bl) JJII OCO3HAHHUS Ba)XHOCTH
YIOPSA0YCHHOCTH HAYYIHBIX 3HAHHI;,

* pacKpbIBaTh CMBICHI nepruoandeckoro 3akona . 1. Menzaeneesa;

* ONUCBHIBATh W XapaKTePU30BaTh TAOIMUHYIO (HOPMY TEPUOJIMYECKON CHCTEMbl XUMUYCCKUX
AJIEMEHTOB;

* XapaKTepHU30BaTh COCTAaB AaTOMHBIX sSIIEp UM pachupeicsieHue 4Yuclia JJICKTPOHOB TIO
ANIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MAJIbIX ITEPUOJIOB IEPUOAMIECKON CUCTEMBI, a
TaK)Ke KaJusl ¥ KaJIbIIUS;

* pa3nU4YaTh BHIBl XUMHUYECKOW CBS3U: MOHHYIO, KOBAJICHTHYIO TNOJSPHYIO, KOBaJCHTHYIO
HEMOJIIPHYIO U METAITUIECKYIO;

* H300paKaTh AIEKTPOHHO-MOHHBIC (POPMYJITBI BEIIESCTB, 0OPA30BAHHBIX XUMUICCKIUMHU CBSI3SIMH
pa3Horo BUA;



* BBISIBJISAITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOEHUS HMX KPUCTAUIMUECKUX PEIHIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUTMUECKHUX;

* XapaKTepU30BaTh XUMHUYECKUE 3JIEMEHTHI U UX COEMHEHUS HA OCHOBE MOJIOXKEHHS 3JIEMEHTOB
B [IEPUOJNYECKON CUCTEME U OCOOEHHOCTEHN CTPOECHHUS UX aTOMOB;

* ONIUCBIBATh OCHOBHBIE ATanbl OTKpbITUS [l V1. MenaeneeBbIM MEpHOJUYECKOIO 3aKOHA U
MEPUOTNIECKOI CHCTEMBI XUMHUECKUX 3JIEMEHTOB, )KU3Hb H MHOTOOOPAa3HYI0 HAYYHYIO e TEIHHOCTD
Y4EHOTO;

* XapaKTepU30BaTh HAay4YHOE W MHPOBO33PEHUYECKOE 3HAYCHHE IEPUOJANYECKOTO 3aKOHAa H
MIEPUOUYECKON CUCTEMBI XMMUYECKUX 351eMeHTOB /1. 1. Menneneena;

* 0CO3HAaBaTh HAyYHbIE OTKPBITHS KAaK PE3yJIbTaT JUIMTEIbHBIX HAOJIOIEHNH, ONBITOB, HAYYHOU
ITOJIEMHUKH, ITPEOIOJICHHS TPYAHOCTEW U COMHEHUN.

BuinyckHuk noyuum 603mM0MuCHOCHIb HAYYUMBCA:

* 0CO3HABAMb 3HAYEHUE MEOPEeMUUECKUX 3HAHU O NPAKMUYECKOU 0esimeIbHOCMU Yel06eKd;

* OnUCLIBAMb U3YYEHHbIE 00LEKMbL KAK CUCMEMbL, NPUMEHSA T02UKY CUCIEMHO20 AHANU3A,;

* NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCHAX NePUOOUUECKOU CUCTIEeMbl XUMUYECKUX 2]IeMEHMO08
02151 00BACHEHUS U NPEOBUOCHUS CBOUICTNE KOHKPEMHbIX 8eujecme;

* pazeueamsv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEeOCMBOM Y2nyOneHus 3HaHuti 00
UCOPpUU CMAHOBNEHU XUMUYECKOU HAVKU, €€ OCHOBHbIX NOHAMUL, NepuooudecKo20 3aKOHA KAk
00HO20 U3 BAICHEUUUX 3AKOHOB NPUPOObL, 4 MAKICE O COBPEMEHHBIX OOCTNUNCEHUAX HAVKU U MEXHUKU.

MHoroo0pa3ne XuMHYeCKHX peaKkuii

BbinyckHUK HayYuTCs:

* O0BSICHATH CyTh XUMUYECKHX IIPOLECCOB U UX MPUHIUIHAIBLHOE OTJINYHE OT PU3NUECKHUX;

* Ha3bIBATh IPU3HAKU U YCJIOBUS MPOTEKAHNUS XUMHUUECKUX PEAKIIHIA;

* YCTaHaBJIMBATh MPUHAIIC)KHOCTh XUMUYECKOW PEaKIUU K ONpPEAEIEHHOMY THUILY IO OJHOMY
U3 KiIacCU()MKAMOHHBIX TPU3HAKOB: 1) M0 YUCIy W COCTaBY MCXOJHBIX BEIIECTB M IMPOAYKTOB
peakiuu (peakiuu COCAMHECHHS, PA3J0KEHHUS, 3aMelleHUuss W O0OMeHa); 2) 10 BBIACICHUIO WIIH
MOTJIOLIEHUIO TEIIOTHl (peakUuyU 53K30TEPMUYECKUE U DHIOTEPMHUYECKHE); 3) MO HM3MEHEHHIO
CTENEHEW OKUCIIEHHS XMMHMUYECKUX 3JIEMEHTOB (pEaklMy OKUCINUTEIbHO-BOCCTAHOBUTEINBHBIE); 4) 110
00paTUMOCTH Tipoliecca (peakiuu 00paTuMbIEe U HEOOpaTUMBIE);

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKUX PEAKIINH;

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CMEIICHHE XUMHUECKOTO PABHOBECHS,

* COCTaBJIATh YPABHEHUS JIEKTPOJUTHUECKON TUCCOLMALUHA KUCIIOT, IIEJI0OYEH, COJIEH; TTOJIHBIE
U COKpalI€HHbIE HOHHBIE YpaBHEHHMs peakuuid oOMEHa; ypaBHEHHUS  OKHUCIHUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKLIU;

* IPOTHO3UPOBATh MPOAYKTHl XUMHYECKHX peakiuid 1o (opMyiamM/Ha3BaHHSIM HMCXOTHBIX
BEIIECTB; ONPEIENIATh NCXOTHBIC BEIIECTBA M0 (hopMyiaM/Ha3BaHHUSIM MTPOAYKTOB PEAKIIHM;

* COCTaBJISITh YPaBHEHMSI pPEAKIMM, COOTBETCTBYIOLIMX IIOCJIEIOBATENBHOCTH (KIIETIOUYKE))
MIPEBPALIECHUI HEOPraHNYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBIBJISAITh B IPOLIECCE AKCHEPUMEHTA INPU3HAKH, CBUJCTENILCTBYIOUIME O MPOTEKAHUU
XUMHYECKON PEAKIINY;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEIETEHHON MaCCOBOM JT0JIEW paCTBOPEHHOTO BELIECTBA;

* OIPENIENATh XapaKTep Cpebl BOJHBIX PACTBOPOB KUCIIOT U LIEJIOUEN 110 M3MEHEHUIO OKPACKU
WUHIUKAaTOPOB;

* IPOBOJUTh KAUYECTBEHHbIE pEaKLUH, IMOATBEPKAAIOIINE HAJIWYME B BOAHBIX pacTBOpax
BEIIECTB OTAEJIbHBIX KATHOHOB U aHUOHOB.

BuinyckHuk nosyuum 603M0MHCHOCHIb HAYYUMBCA:

* cocmaenams MOJNEKYNAPHble U NOJHbIE UOHHbIe YPAGHEHUs N0 COKPAUWEHHbIM UOHHBIM
YDA6HEHUAM,

* IPUBOOUMb NPUMEPLL PeaKyuii, NOOMEEPIHCOAOWUX CYUWECMBOBAHUE B3AUMOCEAZU MENCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 6eUjeCE;

* NPOCHO3UPOBAN PE3VIbIMAMbL 8030€UCMBU PA3IUUHBIX (PAKMOPO8 HA USMEHEeHUe CKOPOCmU
XUMUYECKOU pearyuu,



* IPOCHO3UPOBAMb  PEe3VIbMAMbl  8030€UCMBUs  PA3TUYHBIX — (PAKMoOpos Ha  cmewjeHue
XUMUYECKO20 PABHOBECUSL.

MHoroo0pa3ue BemecTs

BbinyCKHUK HAYYUTCS:

* ONPEACNITh TMPUHAJICKHOCTh HEOPTraHMYECKUX BEIIECTB K OJHOMY U3 H3YUYEHHBIX
KIIaCCOB/TPYIIIT: METAJUIBI U HEMETAILIBI, OKCHJIBI, OCHOBAHHSI, KUCIIOTHI, COJIH;

* COCTaBIIATH (JOPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;

* OIPECIISITh BAJICHTHOCTD U CTETIEHb OKUCIICHUS SJIEMEHTOB B BEILIECTBAX;

* COCTABJISITh (POPMYJIBI HEOPTAHUUYECKUX COCTUHEHUH TT0 BAJICHTHOCTSIM U CTETICHSIM OKHCIICHUS
3JIEMEHTOB, a TAK)KE 3apsAJaM MOHOB, YKa3aHHBIM B TaOJMIlE paCTBOPUMOCTU KHMCIOT, OCHOBAaHUU U
COJIeH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MCHCHHS (PU3NICCKUX M XUMHUYCCKUX CBOWMCTB IPOCTHIX
BEIIECTB (META/NIOB M HEMETAJIOB) U UX BBICIIMX OKCHJIOB, 00pa30BaHHBIX JJIEMEHTAMH BTOPOTO U
TPETHETO MEPUO/IOB;

* Ha3bIBaTh OOIHME XWMUYECKHE CBOWMCTBA, XapaKTEPHBIC JJIA TPYII OKCHAOB: KHCJIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OOIIME XHWMHUYECKHE CBOICTBA, XapaKTepHbIE [UII KaXJIOTO W3 KJIacCOB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAaHUM, COJIEH;

* IPUBOJIUTH TIPUMEPHI PEAKIIMM, MOATBEPKIAIOIMMNX XUMHUYECKHE CBOMCTBA HEOPTaHUUYECKHUX
BEIIECTB: OKCUIOB, KMCIIOT, OCHOBAaHHUN M COJICH;

* OIPENENATh  BELIECTBO-OKUCIMTENb M  BELECTBO-BOCCTAHOBUTEIb B  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX;

* COCTaBJISITh OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIN OanaHc (A1 M3Y4YEHHBIX peakuuil) 1o
MIPEAJIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOAUTH J1aOOPATOPHBIE OMBITHI, MOATBEPKIAIONINE XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX BEIIECTB;

* IPOBOJIUTH JTA0OPATOPHBIE OMBITHI 10 TMOJYYCHHIO M COOMPAHHMIO Ta3000pa3HBIX BEUIECTB:
BOJOPOJA, KHCIOpPOJAA, YIJIEKHCIOrO rasza, aMMHakKa; COCTaBJISATb YPAaBHEHMSI COOTBETCTBYIOIIMX
peaKuunid.

Boinycknuk noayuum 603mM03CHOCHIb HAYUUMBCA:

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eUleCE Ha OCHOBE UX COCMABA U CMPOECHUS,

* IPOCHO3UPOBAMb ~ CNOCOOHOCMb — 8ewjecmsed  NPOABIAMD oKuciumenvuovle  UIU
80CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CMEeNneHell OKUCIEHUS 2TeMEHMO08, 8X00AUUX & €20 COCMA8;

* GLIABIIAMb CYUIECNBOBAHUE 2EHEMUUECKOU 83AUMOCEAZU MEHCOY BUeCMBAMU 8 PSOY: NPOCHOe
seujecmeo — OKCUO — 2UOPOKCUO — COJlb,

* Xapaxmepuzo8ams 0cobbie CEOUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,

* NPUBOOUMb NPUMEPbLL YPABHEHU PeaKyuil, 1edcaujux 6 OCHO8e NPOMBIULIEHHLIX CNOC0008
NOYYeHUs. AMMUAKA, CEPHOU KUCIOMbL, YY2YHA U CIATU,

* onucvlieame pusuvecKkue U Xumudeckue Npoyeccol, AGNAUUEC YACMbIO KPY208OpOmda
gewecms 6 npupooe;

* 0p2aHU308b18aMb, NPOBOOUMb YYEHUUECKUE NPOEKmbl NO UCCIe008AHUI0 CEOLICE Geulecms,
UMEIoWUX 8ANHCHOE NPAKMUYECKoe 3HaAYeHue.



TemaTH4eckoe IJIAHUPOBAHHUE 110 XUMUH. 9 kiacc.

Ne Tema u THII ypoka Hara DJIeMeHTBI cofepKaHus Ilnannpyemble pe3yJbTaThl
n/n IIpeameTHbIe Meranpeamernsie Y'Y /I JIn4HOCTHBIE
Yy
Brenenue. O01mas xapakTepucTHKAa XUMHUYECKHX 3J1€eMEHTOB U XUMHYecKuX peakuuil. [lepnoguyeckuii 3aKoH U nepuoguveckas cucTeMa XMMHYECKUX
jemeHToB JI.M.Menneneena. (104.)
1. | Xapakrepucruka 04.09 | BBoansIitf nHCTpYyKTaX 1o OT u Hayuamcs: xapakTepu3oBaTh PerynsiTuBHbIE: CTaBAT yueOHBIC DopMUpYIOT
XUMHYECKOTO 3JIeMEHTa Thb. XUMHYECKHUE 3JIeMEHTHI 1-3 —To 3aJlaud Ha OCHOBE COOTHECEHUS OTBETCTBEHHOE
Ha OCHOBAaHMU €T0 XapaKkTepucTHKa XUMHUIECKOTO NepHOo/Ia MO UX MOJIOKEHUIO TOT0, YTO Y€ U3BECTHO U YCBOEGHO | OTHOIIEHHUE K
MTOJIOKEHHS B sneMeHTa no nojoxenus B [ICXD | [ICXD JI.M. Menaeneena. y4aummcs, U TOro, 4yTo eé YUYEHUIO
ITepunonnueckoi .. Menneneesa. Tonyuam eo3moorcnocmo HEU3BECTHO
cUCTeMe JleMOHCTpaIus: MOJeu aTOMOB Hayuumscs: ONHUCHIBAThH Ilo3HaBaTeJBLHBIE:CAMOCTOSATENbH
. U. Menneneena 37eMeHTOoB 1-3 —To neproioB U3yUYCHHBbIE OOBEKTHI KaK 0 BBIJIENISIOT U OPMYIUPYIOT
CUCTEMBI, TPUMEHSS JTOTHKY MO3HABATEIbHYIO LIENb
CHUCTEMHOT0 aHaJIM3a KommyHnukaTusHblie:hopMynupy
10T COOCTBEHHOE MHEHHE U
MO3UIIMIO, 33JJaI0T BOIIPOCHI, CTOST
MIOHATHBIE JUI ApTHEPA MOHATHUS
2. | CBoifcTBa OKCH/IOB, 04.09 | XumHuyeckue cBONCTBA OKCUIOB, Hayyamcs: HazpiBaTh 001IIHE PerynsituBHble: ctaBsT yueOHyo | [IposBisiror
KHCJIOT, OCHOBaHUH U OCHOBAHMH , KHCJIOT, COJIEH B XUMUYECKUE CBOICTBA 3a7a4y, OIPEACIIAIOT YCTOWUYUBBIN
coJieil B cBeTe Teopuu CBETE TEOPUH IEKTPOIUTUUECKON | KUCIOTHBIX, OCHOBHBIX OKCHIOB, | MOCJIEI0BAaTENIbHOCTD yueOHO —
3EKTPOTUTHUECKOM JUCCOIHAIMH U OKHCIICHHSI- KHCJIOT, OCHOBAaHUH U COJieH C MIPOMEXKYTOUHBIX LIETEH C yI4eTOM MO3HaBaTENbH
JUCCOIAINN U BOCCTaHOBJIEHUS no3urmu TOJl; IpuUBOIUTH KOHKPETHOTO pe3yJibTaTa, BIif HHTEpEC K
OKHCJIEHUS- IIPUMEpHI peaKlni, COCTaBJISIIOT IJIAH U alITOPUTM HOBBIM
BOCCTaHOBJICHUS MOJTBEPKAAIOINX XUMUYECKUE | MeicTBUM crocodam
CBOMCTBA: OKCHJIOB, KUCIIOT, Ilo3HaBaTesbHBIE: perieHus
OCHOBaHM, coJieil; onpenensiTs CaMOCTOSATEIHHO BBIJCIAIOT 3a/a4

BEII[ECTBO — OKUCITUTEINb U
BEII[ECTBO —BOCCTAHOBUTEIb B
OBP;

Tonyuam eo3moorcnocmo
HayyumosCcs. MIPOTHO3UPOBATH
CIIOCOOHOCTH BELIECTBA
MIPOSIBJIATH OKUCITUTEIBHBIC WK
BOCCTaHOBHUTEIILHEBIC CBOMCTBA C
YYETOM CTENEHEW OKUCIEHUS

(OpMYIHPYIOT TO3HABATEIHLHYIO
1eJTb, UCTIONB3YS OOIIE TPUEMBI
peleHus 3aaa4y
KomMmyHukaTuBHbIe:

Kontponb u onieHka aeicTBuit
napTHepa




3JIEMEHTOB, BXOJAIIHNX B €0
COCTaB

AmdoTepHBIE OKCUBI U 12.09 | IloHsiTHE O IEPEXOIHBIX Hayuamca: xapakTepu3oBaTh PerynsiTuBHbIE: IIposiBasror
THIPOKCH/IBI aneMeHTax. AM(OTEpHOCTS. XHUMHYECKHE CBOWCTBA [IpuHUMAIOT U COXpPaAHSIOT JnoOpoxkenaTen
I'enernueckuii psi NepexoHOTO aM(OTEepHBIX OKCUIOB U yueOHYI0 3324y, YIYUTHIBAIOT BHOCTb,0T3BIBY
JJIEMEHTA. THIPOKCH/IOB; HCIIOJIb30BATh MPH | BBIJEJIEHHBIE YUUTEIEM OPUEHTUPBI | UBOCTh, KaK
Jla6.onbiT: 1.ITonyuenue XapaKTepUCTUKE BEIIECTB JICCTBUS B HOBOM Y4E€OHOM MIOHMMaHHe
THIPOKCH/IA [INHKA U HOHSITHE «aM(pOTEPHOCTHY, MaTepuae B COTpYIHUUYECTBE C YYBCTB JPYTUX
HCCIIEZIOBaHUE €TO CBOICTB MIPOBOJIUTH OTBITHI, yauTeneM Jonel u
noaTBepxkAaromue xumuueckue | [lo3HaBaTesibHbIE: COTIepeKUBaHU
cBoMCTBa aMpOTepHBIX OKCHIOB | CTaBAT U GOPMYIUPYIOT IPOOIEMY | € UM
U TUAPOKCHUIOB; ypOKa, CAMOCTOSITEJIBHO CO3/Ial0T
Tonyuam o3mooicHocmy ANTOPUTM JESTENBHOCTH TPU
HAY4umbocsi: 0CO3HABATh peleHrN TPOOIIEMBI
3HaYeHHE TeopeTHUecKrX 3HaHuK | KoMMyHuKkaTHBHBIE:
JUTS IPaKTUYECKOM nesiTenbHOCTH | [IposiBIAIOT aKTHBHOCTH BO
4eJI0BeKa B3aMMO/ICHCTBUY JIJIs1 pEIICHHUS
MO3HABaTEIbHBIX U
KOMMYHUKaTUBHBIX 337a4(331a10T
BOTIPOCHI, POPMYIHPYIOT CBOU
3aTpyIHEHHUS], TPeIaratoT IOMOIIb
B COTPYJHHYECTBE)
ITepunonnueckmii 12.09 | Crpyxtypa IICXD JI.H. Hayuamcs. onuceiBaTh U PerynsituBHbIE: Onpenenstor
3aKOH U MenneneeBa. CTpoeHue aroma. XapakTepr30BaTh TAOIHMYHYIO [Inanupyrot cBou AeiCTBUS B CBOIO JINYHYIO
ITepunonnueckas Ousnuecknii cMbIch mopsiakoBoro | ¢opmy [ICXD I.U. COOTBETCTBMH C ITOCTABICHHON IIO3ULIUIO,
cucremMa HOMeEpa, HoMepa IIepuoja, Homepa | MeHneneesa; nenaTh 3a/1aueil U yCIOBUAMU €€ aJIeKBaTHYIO
. U. Menneneesa B TPYMIBI XUMUYECKOT0 JIEMEHTAa B | YMO3AKIIIOUEHHS O XapakTepe peanuzanuu mddepeHup
CBETE YUEHHS O [ICX5 .. Menneneena. M3MEHEHHUS CBOMCTB XUMHYECKUX OBaHHYIO
CTPOEHHUH aToMa [IpuunHBI N3MEHEHUS CBONCTB 3JIEMEHTOB C YBEJIMYEHUEM Ilo3HaBaTeJbHBIE: CTABAT CaMOOIICHKY
XUMHUYECKUX IEMEHTOB U UX 3apsA70B aTOMHBIX S7AEp. U GOpMYyIHUPYIOT IETH U POOJIEMBI | CBOMX YCIIEXOB
COEIMHEHUH B IEpUOMaX U Tonyuam o3mooicHocmy YPOKa; OCO3HAHHO U MPOU3BOJIBHO | B yueOe

rpymnmax, rIaBHBIX MOArPyIax
[ICX3 O.U. Menneneena,
JdeMoHcTpanusi: pasjnuHbIe
(hopMBbI TAOIUI] TIEPUOTUICCKOIN
CHCTEMBI.

HAY4umuvcs: TPUMEHSTh 3HAHUS O
3aKOHOMEPHOCTSX
MEPUOANIYECKON CUCTEMBI
XUMHUUYECKHUX DJIEMEHTOB IS
OOBSICHCHHS U TIPSIBUICHUS
CBOWCTB KOHKPETHBIX BEILIECTB

CTPOAT B YCTHOW U NMCBMEHHOMN
dhopme

KoMMyHuKaTHBHBIE:
Bnagenne MOHOIOrHUECKOHU U
JMAJIOTHYECKON (hopMaMu pedu




Jlab.onbIT: 2.MonenupoBaHue
noctpoenus Ilepuoguueckon
cucremsl [I.W. MeHneneeBa

Xumuueckast 19.09 | Xumuueckas opraHuzainus ;kuBoil | Hayuamca: xapakTepru3oBaTh PerynsituBHble: paboTaTh 1o DopMUpOBaHU
OpraHu3alys )KUBOU U Y HEXXUBOW IPUPOJBL. XUMUYECKUI COCTAB KUBOU IJIaHY, UCIIOJIB3Ys CIIELIUAIBHO e
HEXHUBOU NPUPOJIBI XHUMHMUYECKUH COCTaB s1pa, KIJIETKU; COCTaB s11pa, MAaHTUU 10JI00paHHbIE CPEACTBA. Y MEHUE OTBETCTBCHHOT
MaHTUH U 36MHOM KOPBI. 3eMHOH KOPBI; OLICHUTH CTETICHb ycIieXa HITN 0 OTHOIICHUS
XUMUYECKHE JIEMEHTHI B KJeTkax | [lonyuam 03MOxHCHOCHb HeycIexa CBOeH JesITeTbHOCTH K YUYEHHIO
KHUBBIX OPraHU3MOB. Makpo- u Hayyumocsi: OOBSICHATH MUD C Ilo3naBaTesbHBIE:
MHUKPODJIEMEHTBHI. TOYKH 3PEHUsI XUMUHU aHaJM3MPOBATh, CPABHUBATH U
JdeMoHcTpanms:Monens 00001IaTh N3yUCHHBIC TOHSATHS.
CTPOCHUSI 3eMHOT'O 111apa B CTpouTh JIOTHYECKOE
MIOTIEPEYHOM pa3pese paccyxieHue, BKIroyas
YCTaHOBJICHUE IPUYMHHO —
CJIEICTBCHHBIX CBS3EH.
[pencTBasTh HHPOPMAIHIO B BUJIE
pHUCYHKa
KomMmyHukaTuBHbIe:
OTtcTauBaTh CBOIO TOUKY 3pEHHUA,
NPUBOJIUTH ApPTYMEHTHI,
NOATBEpKAas uX akTamu
Knaccudukanms 19.09 | OGoO1eHue cBeIeHHI O Hayuamca: ycranaBiauBarth PeryasituBHbie: Onpenenstor
XUMUYECKUX Peakluii XUMUYECKUX PEaKIIUsIX. NPUHAICKHOCTh XUMHUYECKON BriBuraror Bepcun penieHus BHYTPEHHIOIO
10 Pa3IMYHBIM Knaccugukamnms XuMu4ecKux PEaKIuu K OnpeAeIEHHOMY THUITY | MPOOJIEMBI, 0CO3HABATh KOHEUHBIH | MO3HIIUIO
OCHOBaHUSIM peaxnuii o pa3IuIHbIM 110 OJTHOMY U3 pe3yabTaT 00yYaroIuxcs
OCHOBaHUSIM: KJIaCCU(PHUKAIMOHHBIX Ha YpOBHE
COCTaBY M YHCITy PEarupyromux 1 | MPU3HAKOB: 1) 1Mo Yhcy U Io3naBartesbHbIE: MOJIOKHUTEIIbH
00pa3yIoIuXCs BEIECTB, COCTaBY MCXOAHBIX BEIIECTB U BrIOupatoT OCHOBaHHS U KPUTEPUH | OTO
TermnoBoMy 3 dexty, MIPOAYKTOB peakLnu (peakuu Uil Kiaccu(uKanu OTHOILIEHUS K
HaIPaBJICHHUIO, U3MCHEHUIO COCIIUHCHHS, PA3JIOKCHUS, [IpeobpazoBbiBaTh HHGOPMAITUIO oOpa3oBareib
CTeTleHEel OKHCIICHUS DJIEMEHTOB, | 3aMEIICHUS U OOMEHA); U3 OJJHOTO BUJA B IPYTOH 1 HOMY
00pa3yoIIuX pearupyrorme 2) 110 BBIICTICHUIO WJIH BBIOMpPATH 151 ce0s yIOOHYIO poIeccy,
BEIIECTBA, (aze, UCTIONB30BAHUIO | MOTJIOMICHHUIO TETUOTHI (peakiuu | GopMy pUKcanuu NpeAcTaBIeHUsT | MOHUMAOT
KaTajau3aropa. 9K30TEPMUYECKHUE U uHQOpMaIH HEOOXOJMMOCT
Jlab. onbITHI: 3H0TEPMUYECKHE); b YYEHHUs

3. 3aMeleHue KeJle30M MeJU B
pactBope cynbdara menu (1I)

3) 110 U3MEHEHUIO CTeTeHEeN
OKHCJICHUA XUMHUYCCKUX
3JIEMEHTOB (peaKIiu

KomMmyHukaTuBHbIe:
OTtcTauBaTh CBOIO TOUKY 3pEHHUA,
NPUBOJIUTH apPTYMEHTBI,




OKHCJIUTEEHO-
BOCCTaHOBHTEJbHBIE);

4) mo oOpaTEMOCTH Tpolecca
(peakuuu oOpaTUMBbIC U
HeoOpaTuMbIe);

Tonyuam 6o3mooicHocmy
Hay4ubcs: COCTABISTh
MOJIEKYJISIPHBIE U ITIOJIHBIE
MOHHBIE YPaBHEHUA 110
COKpall€HHBIM MOHHBIM
YPaBHEHMUSIM.

HOATBEPKAas UX (haKTaMu.
Pasnuuatk B yCTHON pedd MHEHMUE,
JI0KAa3aTeJIbCTBA, TUIIOTE3bl, TEOPUU

ITonsTHE 0 ckOpoOCTH
XUMHUYECKOU peakiuu

26.09

IToHsATHE O CKOPOCTH XUMUYECKON
peakiuu. GakTopsl, BAUSIONIME HA
CKOPOCTh XMMHUYECKUX PEaKIHH.
JdemoncTpanun:

3aBUCHUMOCTh CKOPOCTH
XUMHYECKOM peakIy OT MPUPOJIBI
pearupyronmx BeIecTs.
3aBHCHUMOCTH CKOPOCTH
XUMHUUYECKOHN peakluu OT
KOHIIEHTpaluu

pearupymonmx BeIecTs.
3aBUCHMOCTh CKOpPOCTH
XUMHYECKOM peakiuu OT MIoaau
COTIPUKOCHOBEHHSI pearupyronmx
BEIIECTB («KHUIISIINMA CTI0M»).
3aBHCHUMOCTH CKOPOCTH
XUMHUUYECKOHN peakluu OT
TeMIepaTyphl pearupyrommux
BEIIIECTB.

Jlab. OnbIThI:

4. 3aBUCUMOCTb CKOPOCTH
XUMHUUYECKOHN peakluu OT
IIPUPOJIBI PEArHpPYIOIMINX BEIECTB
Ha MpUMeEpe B3aUMOJICUCTBUU
KHCJIOT C METAJUIAMU. 5.
3aBHCHUMOCTH CKOPOCTH
XUMHUUYECKON peakluu OT

Hayuamcs: Ha3pIBaTh (HaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh
XUMUYECKOUN peaklvy U
OOBSICHSITH UX BIHMSHUE HA
CKOPOCTb XMMHYECKOW pEakLiny;
Ha3bIBaTh (DaKTOPHI, BIUSIOIINE
Ha CMEIICHUE XUMUYECKOTO
paBHOBECHS.

Honyuam o3mozxcnocmo
Hayuumscs: MPOrHO3UPOBATH
pe3yJIbTaThl BO3AEHCTBUS
Pa3NUYHBIX (aKTOPOB Ha
U3MEHEHHE CKOPOCTH
XUMUYECKOMN peakluy;
MIPOTHO3UPOBATH PE3YIbTATHI
BO3/ICMCTBUS pa3IUYHBIX
(hakTOpOB Ha CMEIIICHUE
XHUMHUYECKOTO PABHOBECHS

PeryasiTuBHbIe:
CamocTosITeNFHO O0OHAPYKHUBAIOT U
(hopMyIIUpPYIOT IPOOIIEMY.

Ilo3naBaTejIbHBIE:

BI)ISIBJISIIOT HpI/IqI/IHBI " CJIICACTBUSA
sBiieHui. CTpOSIT JOTHYECKre
paccyXIIeHus, yCTaHABIUBAIOT
HpI/IqI/IHHO — CJICACTBCHHBLIC CBSA3U

KoMMyHMKaTHBHBIE:
YYuTHIBaIOT pa3Hble MHECHUS U
CTPEMSTCS K KOOPIUHAIIUN
pa3IMYHbBIX MTO3ULIUHI B
COTPYIHHUYECTBE, HOPMYITHUPYIOT
COOCTBEHHOE MHEHHUE U TIO3UITHIO

IIposiBasror
YCTOWUYUBBIN
y4eOHO —
MO03HABATEIHH
BIi UHTEpEC K
HOBBLIM OOIIIMM
crocobam
perieHus
3a1a4




KOHIIEHTpallUK Pearupyromumx
BEIIIECTB Ha IpUMepe
B3aUMOJICUCTBUS [IMHKA C COJITHOM
KHCJIOTOW Pa3iau4yHON
KOHIIEHTpalHH.

6. 3aBHCHMOCTb CKOPOCTH
XUMHYECKOM peakiuu OT MIoaau
COTIPUKOCHOBEHHUSI pearupyronmx
BEILECTB.

7.MonenvpoBaHue «KUIISILErO
CI1OSD».

8. 3aBUCHMOCTH CKOPOCTHU
XUMUYECKON pEaKIMK OT
TeMIepaTyphl pearupyromnux
BEIIIECTB Ha IpUMepe
B3aMMOJICUCTBUS OKcHIa MeTH(
IT) ¢ pacTBOpOM CEpHOI KHUCIIOTHI
Ppa3InyHON TeMIIEpaTyphl

Karanuzatopsr 26.09 | Katanu3aTophl 1 KaTaJlus. Hayyamcs: ncnons3oBath npu PerynsiTuBHbI€: YcBoeHue
Nurnburopsl. AHTHOKCUIAHTEHI. XapaKTEPUCTUKE MPEBPALICHUI YuuTBIBatOT IPAaBUIO B IIpaBUII
I[eMOHCTpaIIHI/I: BCIICCTB IIOHATHUA IIJIAaHUPOBAHUHN U KOHTPOJIC WHAWBUAYAJIbH
['oMoreHHBIH U reTepOTreHHBIN «KaTaJIu3aToP», KUHTHOUTOPY, croco0a peuieHusl, OCYIIECTBIISIIOT | Or0 U
KaTaJIn3bI. (DCpMCHTaTHBHBIﬁ «AQHTHOKCUIAAHTBD), IPOBOJAUTH MOIIArOBLIN KOHTPOJIb 6C3OH3CHOFO
KaTaJius. I/IHFI/I6I/IpOBaHI/IC. HCECJIOKHBIC XUMHNYCCKHUE OIIBITHI IIOBCICHUS B
JIa0.onbITHI: U HaOmoneHus 3a m3MeHeHusMu | Ilo3HaBaTeIbHbBIE: 4cC,
9. Paznoxenue CBOWCTB BEIIIECTB B MTPOIIECCE CaMOCTOSTEIILHO CO3at0T YTPOKAIOIIUX
MIEPOKCHUIA BOAOPOA C TIOMOIIBIO | TpeBpallleHui, COOII0AaTh AITOPUTM JIEATSILHOCTH TIPU JKU3HU U
okcuaa mapranna (IV) u npaswia Th u OT. pelieHruu npo0sIeM pa3IuyHOro 370pOBbIO
karanasbl. 10. O0HapyKeHHe Tonyuam 6o3mooxrcrocms xXapaxkTepa monen
Karanas3bl B HEKOTOPBIX MUILEBBIX | HAYYUMbCS: TPAMOTHO KoMMyHnKaTHBHBIE:
MPOAYKTaX. oOpamaThCsi ¢ BEIIECTBAMU B JloroBapuBaroTCs O COBMECTHOM
11. Marubupopanue MMOBCETHEBHOMN KU3HU JESITETbHOCTH, IIPUXOIAT K
B3aUMOJICHCTBHS KUCJIOT C o0IIeMy pelIeHHIO, B TOM YHUCIIE U
MeTaJJIAMH YPOTPOIIMHOM CTOJIKHOBEHHIO HHTEPECOB

O06006111eHE U 03.10 Hayuamcs: 0600math 3Hanus u | PeryJjsiTuBHbIE:

cucTeMaTHu3amus

MIPEJCTABIIATh UX CXEM, TaOJIHII,
IIpe3eHTaluN

BHocsaT HeoOX0aMMbIe KOPPEKTUBBI
B JICHCTBHUE TIOCJIE €r0 3aBEPIICHUS




3HAHHUHU 110 TEME

Ha OCHOBE €r0 U yueTa Xapakrepa

«BBenenue» C/ICTTaHHBIX OITHUOOK
Ilo3HaBaTe/IbHBIC:
CtposT peueBoe BbICKa3bIBaHHE B
YCTHOHM M MUCBMEHHOH (opme
KoMMykaTuBHBIE: KOHTPOJIUPYIOT
JICHCTBUS TApTHEPA

10. | KonTpoasnas 03.10 | KoHTpOmb MpeAMETHBIX U Hayuamca: npuMeHAThH PerynsiTuBHBIE: OCYIIECTBIISIOT Bripaxaror

paGoraNel MeTanpeaMeTHBIX y4eOHBIX MOJTyYeHHBIE 3HAHUS U MOLIATOBBIA M UTOTOBBIA KOHTPOJIb | aJeKBaTHOE
o reme «BBeneHue» JIeHCTBUI 110 TeMe « BBeneHue. chOpMHUPOBAHHBIC YMEHUS IS II0 pe3yJbTaTy ITIOHUMAaHUE
OOm1as xapaKTepuCTHKa peuieHus yuyeOHBIX 3a71a4 Ilo3HnaBaTesibHBIE: IPUYHH
XUMHUYECKUX CTPOSIT peueBO€e BHICKAa3bIBAHUE B ycnexa u
3JIEMEHTOB U XUMHYECKUX YCTHOW ¥ MUCbMEHHOH popme Heyclexa
peakuuii. [lepuonnyeckuii 3aK0H U KomMMmykaTHBHBIE: yUUTHIBAIOT yueOHOM
[Tepuoanueckas pa3Hble MHEHUS U CTPEMSATHCS K JeSITeTbHOCTH
CHUCTEMa XMMHUYECKHUX IJIEMEHTOB KOOPAMHAIIUH PA3INMYHBIX MTO3ULIUI
. . Menneneesa» B COTPYAHUYECTBE
Tema 1. MeTamnbi(184.)

11. | [Honoxxenue 10.10 | IlonoxeHue METaIOB B Hayuamcs: xapakrepuzoBats | PeryiasiTuBHble: Onpenenstor
3JIeMEHTOB-METAIJIOB B [lepuoanueckoil cucreme METaJITBI IO MX MOJIOKEeHHIO B | [IpUHUMAIOT M COXPaHSIOT yUeOHYTO CBOIO JINYHYIO
ITepuoanueckoit XHUMHYECKUX IJIEMEHTOB TIICX5 .. Mennaeneena, 3a7auy, IJIAHUPYIOT CBOU JIEHCTBUS B MO3ULIUIO,
cucreme . 1. Menneneesa. OIMCBIBATH CTPOCHUE COOTBETCTBHH C ITOCTABICHHON aJICKBATHYO
. 1. MenneneeBa u Merammueckas (u3nueckue cBOMCTBa 3ajaueil U yCIOBUSIMU ee peanu3auuy | audepeHunp
0COOEHHOCTH CTPOCHHUS KpHUCTaJUINYecKasi pelieTka u METaJIOB, OOBICHSTH Ilo3naBaTesbHBIE: OBaHHYIO
ux MeTaJUIMYecKast XuMudecKas 3aBUCHUMOCTH CBOMCTB Hcnonp3ytoT 3HaKOBO — CaMOOIICHKY
aToMoB. Puznyeckue cBs13b. O0mue puznieckne METAJIIOB OT UX IMOJIOKEHUS CUMBOJIMYECKHE CPECTBA CBOMX YCIIEXOB
CBOMCTBa METAJLIOB. CBOMCTBa METAJLIOB. [ICXD JI.1.Menneneena; KommykaTuBHbIE: B yuelOe
CrnaBsl CrnaBsl, MX CBOWCTBA U 3HaueHue. | [loayuam 603modcHocmy ApPryMEeHTHPYIOT CBOIO MO3UIUIO U

JdeMoHcTpanmu: Hayuumscs: IPOTHO3UPOBATh | KOOPAUHHUPYIOT €€ C MO3UILIUU
O0pa3s1bl cIuTaBoB CBOMCTBa HEM3YUECHHBIX MapTHEPOB B COTPYAHUYECTBE
3JIEMEHTOB M UX COECIMHEHUN
Ha OCHOBE 3HAHMMU O
NEePUOINYECKOM 3aKOHE.

12. | XumMudeckre CBOHCTBA 10.10 | Xumudeckue CBOMCTBA METAIUIOB | Hayuamcs: onuCHIBaTh PeryastuBHbie: DopMUPYIOT

METaJlIIOB KaK BOCCTaHOBUTEIIEH, a TaKXkKe B CBOICTBa BeliecTB Ha ocHOBe | [locTaHOBKa y4eOHOM 3a1aun Ha YMEHHUS
CBETE UX MOJI0KEHUS B HaOIOJICHAH 32 X OCHOBE COOTHECEHHS TOT0, YTO UCIOJIB30BaTh

MIPEBPALICHUSIMH,

3HaHUsI B OBITY




SJIEKTPOXUMHUYECKOM Py
HaIPSKCHUM METAILIOB.
JdemoncTpanun:
BzaumoeiicTBrEe METAJIIIOB C
HEMETaJlJIaMH.

JIa0. ONbBITHI:

12.B3auMoieiicTBie pacTBOPOB

KHCJIOT U COJIEH C MEeTalJIaMHU

JIEMOHCTPHUPYEMBIMHU
YUYUTEIEM, UCCIIEN0BATh
CBOICTBA BEILIECTB B X0OJI€
BBINOJTHEHUS JTA00OPATOPHOTO
OIIbITa, ACJIAaTh BBIBOJBI O
3aKOHOMEPHOCTSAX CBOWCTB
METAJIJIOB B IEPUOJAX U
rpymnmnax.

Tonyuam 6o3moorcnocms
HAy4umuvcs: TPOrHO3UPOBATh
XUMHUYECKHE CBONCTBA
HCU3YYCHHBIX 3JICMCHTOB 1
UX COEIMHEHU Ha OCHOBE
3HaHUHI O NEPUOAUIECKOM
3aKOHE.

H3BECTHO U YCBOCHO , M TOTO, UTO €IIIe
HEU3BECTHO

Ilo3naBaTejibHBIE:

BI)II[BI/DKGHI/IG TUIIOTE3, UX
000CHOBaHUE, JOKA3ATENLCTBO

KoMMyKkaTHUBHbBIE:

y‘laBCTByIOT B KOJIJICKTUBHOM
00CYXXJCHHHM TIPOOJEM, TPOSBISIFOT
aKTUBHOCTh BO B3aMMOJECHCTBUM s
PCIICHUA KOMMYHUKAaTHUBHBIX u
ITO3HAaBATCIbHBIX 3a1a4

13. | MeTamisl B Ipupoe. 17.10 | Meramnsl B ipupoae. O0mue Hayuamcs: cocTaBnsiTh PeryasituBHbie: l'opnocts 3a
Oo6ume CHOCOOBI MX MOTyYCHHSI. YPAaBHEHUS PEAKLUi , YUuTBIBatOT IPABWIO B IUIAHUPOBAHUU | POCCUMCKYIO
CIOCOOBI HX JIa6. onbITHI: JIe)KAITUX B OCHOBE U KOHTpOJIE crioco0a JeHCTBHs HayKy
MOJTy4YeHUs 13. O3HaKOMJICHHUE C pyIaMH MOJTY4YeHUS] METAILIOB. Io3naBartesbHbIE:

xkene3a 14. OxkpammBaHue Tonyuam 6o3mooxcnocms Hcnosnb3ytoT moucK HeoOX0AUuMOi
IJIaMCHU COJISAMHU IICJITOYHBIX Haydumocs: IPUBOAUTD I/IH(bOpMaHI/II/I JJIA BBITTIOJIHCHUA
METAIOB IIPUMEPBl YPaBHEHUN yueOHBIX 3aJIJaHHUI C HCTIOIB30BAHHEM
peaxiui, IeKaluX B OCHOBE | Y4eOHOH JTUTepaTyphl
MPOMBIIUIEHHBIX CIIOCO00B KommykaTuBHbIE:
IMMOJIY4YCHUA YyTyHa U CTAJIN. YYUTBIBAIOT Pa3HbIC MHCHUA U
CTPEMATECA K KOOpAUHALIUY
pa3IMYHBIX MTO3ULIUHI B
COTPYAHUYECTBE

14. | Pemenue pacueTHBIX 17.10 | PacuerHsle 3a1a4yu 1o Hayuamca: pemars PerynstuBHbIE: OBnanenue
3a4a4 C IOHATUEM YpaBHCHUAM XUMUUYCCKUX PaCUYCTHBIC 3aJadu 110 OHCHI/IBaIOT IMPaBUJIIBHOCTDH HaBbIKaMU 1JIA
Maccoeas 00isl 8blxo0da peaKIuii, MPOTEKAOIIUX C YPaBHEHUSM XUMHUYECKHX BBITTOJTHEHUSI ICHCTBUS HA yPOBHE NPaKTUIECKON
npooyKma y4acTHEM METAJUIOB U UX peaKIuii, MPOTEKAIOIIUX C a/ICKBaTHOM PETPOCHICKTHBHOW OLIEHKH | JESATEIBHOCTH

COCTUHEHUN

yqacmeM MECTAJIJIOB U UX
COCJIMHEHUI.

Tonyuam 6o3moorcnocms
HAY4umuvcsl. pelaThb
OJINMMIIMAAHBIC 3a1a4N.

Ilo3HaBaTe/IbHBIC:

Bribupatot Hanbonee 3¢ heKTHBHBIC
CIIOCOOBI pellIeHus 3a1a4,
KOHTPOJIUPYIOT U OLICHHBAIOT
MPOIIECCHH PE3YJITAT ACATEILHOCTH
KomMykaTHBHBIE:




KoHnTponupytoT aeicTBus napTHepa

15. | [lonsatue o Koppo3uu 24.10 | Koppo3usi METajIOB U CIIOCOOBI Hayuamcs: ucrionb3oBath nipu | PeryasiTuBHbie: YMmenue
METaJlIOB 60pbOBI C HEl XapakTepUCTUKE METAIUIOB | PasnmuuaroT crocol u pe3ynbraT UHTErPUPOBAT
ux COC}Z[I/IHCHI/Iﬁ IIOHATHA HCﬁCTBHH b IIOJTY4YCHHBIC
«KOPPO3HS METAJIIOBY, Io3naBartesbHbIE: 3HaHUS B
«XUMHYECKast KOpPO3HsI», BrnaneroT o0mmM npueMom penieHus NPaKTHYECKUX
«QIEKTPOXUMHUUECKAS 3a1a4 YCIIOBUSX
KOPPO3Us», HAXOAUTh KommykaTuBHbIE:
CrocoO0B! 3alUThl METAIIIOB JloroBapuBaroTCsi 0 COBMECTHOI
OT KOPPO3UH. JESATSILHOCTM, MPUXOASIT K 00IIeMy
Tonyuam o3mooicHocmy pELIeHUIO
Hayuumucs : IPUMEHATD
3HaHUsI O KOPPO3HH B JKU3HH.
16. | llleno4yHble METAIIIBL: 24.10 | OOmias xapaKTepHCTHKA Hayuamscsa: naBath PeryasituBHbie: Pa3Burue
o0Ias XapaKkTepUCTHKa LIEJIOYHBIX METAJUIOB. METalIbl B | XapaKTEPUCTHUKY IIEITOYHBIM [InanupyroT cBOU JEHCTBUSA B CBSI3U C | OCO3HAHHOTIO,
npupoze. Obume crocodb! Ux MeTasiaM 0 UX MOJDKEHHIO B | ITOCTaBJICHHOH 3a/laueil U YCIOBUSIMH | YBaXKHTEILHOT
nonyyeHus. CTpoeHue aTOMOB. [ICX3 JI.11.Menneneena, ee pelIeHus ou
[Ilenounble METaIB — MPOCTBIE | UCCIIEI0BATh CBOIMCTBA ITo3naBaTteJbHBIC: Jo0poskenaTen
BeEIIECTBa MIEJIOYHBIX METAJIJIOB — KaK CraBsT U QOpMYyITUPYIOT LETH U BHOI'O
MPOCTBIX BEIIECTB. npo0JIeMbl ypoKa OTHOILIEHUSA K
Ionyuwam 6o3modicnocmo KommykaTuBHbIE: Ipyromy
HAy4umucs: TpaMOTHO AIeKBaTHO UCIIOJB3YIOT PEUEBbIe yenoBeky. Ero
o0pamiaThCst ¢ BeeCTBaMU B | cpeAcTBa AJsl 9QGEKTHBHOTO PELICHUST | MHEHHIO,
HOBCC}IHCBHOI\/'I KHU3HU. KOMMYHHUKATHBHBIX 3aJ1a4 CHOCO6HOCTI/I
BECTH JHAJIOT
C ApyruMHU
JIFOIbMHU
17. | Coequnenus menounsix | 07.11 | Baxkneimue coenuneHus Hayuamcs: xapakrepuzosars | PerynastuBHbIe:

MCTaJIlIOB

IICJIOYHBIX METAIJIOB — OKCHU/BI,
TUAPOKCUIIBI U CONTU (XJTOPUTBI,
KapOOHATHI, CyIb(aThl, HUTPATHI),
UX CBOMCTBA U IIPUMCHCHUC B
HapoHOM Xx03sicTBe. Kanuiinbie
yI00peHMUSL.

JdemoncTpanun:

OO0pa3ibl MEIOYHBIX U
IIeJI0YHO3EMETbHBIX METAIIJIOB.
BzaumoneiicTBue HaTpusl, JIUTHUS C

¢du3nvecKkue 1 XUMHYECKHE
CBOMCTBA OKCHUJIOB U
THIPOKCHUIOB IIEIOUHBIX
METaJIOB, COCTABIISATh
XUMHUYECKUE YPaBHEHHUS,
XapaKTEPU3YIOIIHNE CBONCTBA
LIEJIOYHBIX METAJIIOB, PEIIATH
«UETIOYKHW» IPEBPALCHUI.

YYUTBHIBAIOT MPABUIIO B TUIAHUPOBAHUU
U KOHTPOJIE CIIoc0o0a pereHust
Ilo3HaBaTeJIbHBIE:

Hcnosnb3ytoT moucK HeoOX0AUuMOi
UHGOPMAITUH JUIS BBITIOJTHCHUS
y4eOHBIX 3aJIaHUH C UCTIOIb30BAHUEM
yueOHOM TUTPATyPHI
KoMmmykaTuBHbI€:




BOJIOW. B3aumonelicTBue HaTpus C
KHCJIOPOJIOM

Ilonyuam 6o3modacrocmo
Hay4umscs: COCTaBIIATh
«UETOYKHW» IPEBPALCHUI.

YuuThIBatOT pa3Hble MHEHUS U
CTPEMSTCS K KOOPJAMHALMU PA3ITHUHBIX
MIO3ULIUH B COTPYAHUUYECTBE

18. | LllemouHo3zeMenbHbBIE 07.11 | OOmas xapaKTepHCTHKA Hayuamscsa: naBath PeryasituBHbie:
MEeTalIbl: 001Ias 3JIEMEHTOB IM1aBHOU noArpynmnsl II | XxapakTepucTuky IInanupyroT cBOU JEHCTBUS B CBSI3U C
XapaKTepUCTUKa rpynnsl. CTpoeHre aTOMOB. IIeJI0YHO3EMETbHBIM MIOCTaBJICHHOM 3a/1a4yeil U yCIOBUAMU
[IlenoyHo3eMenbHbIE MeTaJlIaM IO WX MOJDKEHHIO B | €€ pelIeHus
METaJIJIbl — MPOCTHIE BEILIECTBA. [ICX3 A.1.Menneneena, ITo3HaBaTeabHBIE:
XapaKTepHu30BaTh COCTaB CraBsT U QOpPMYyITUPYIOT LETH U
aTOMOB, HCCIIEIOBATh npo0IeMbl ypoKa
CBOMCTBA IIETOYHBIX KommykaTtuBHbI€:
METaJJIOB — KaK MPOCTHIX AJIeKBaTHO UCIOJIB3YIOT peUeBhIe
BEIIIECTB. cpeactsa Ui 3PEKTUBHOTO PELICHUS
THonyuam o3modicHocms KOMMYHUKaTUBHBIX 33/1a4
HAY4umbCsi: TpPaMOTHO
oOpaiaThCsl ¢ BEIIECTBAMU B
MHOBCEIHEBHON XU3HU
19. | Coequnenus 14.11 | Baxuelue coeTuHEHUS Hayuamca: xapaxrepuzosats | PerynastuBHbIe:
IIEJTI0YHO3EMENTbHBIX IIEJTI0YHO3EMENTbHBIX ¢du3nvecKkue 1 XUMHYECKHE Y4YUTBHIBAIOT MPaBUWIIO B MJIAHUPOBAHUU
METaJlIIOB METaJIJIOB — OKCH/IBI, CBOMCTBA OKCHJIOB U U KOHTpOJIE CItocoba pereHust

THUAPOKCHIIBI U COJTH (XJIOPHIBI,
KapOOHATHI, HUTPATHI, CYJIb(aThI,
(docdarbr), ux CBOWCTBA U
MIPUMEHEHHUE B HAPOJHOM
XO3SMCTBE.

JdemoncTpanun:
B3anMonelicTBue KalnbIus C
BOJIoM. B3aumopeiicTBre Maraus ¢
KHCIIOPOIOM.

JIab. onbITHI:

15. B3aumoeiicTBre KajabIUdg C
Bojoi. 16. [Tomydenue
THUAPOKCH/IA KAJIBILIUS U
HCCIIEIOBAHHE €TI0

CBOICTB

TUAPOKCUIOB
IEJIOYHO3EMEIIbHBIX
METAJIIIOB, COCTaBIIATh
XUMUYECKUE YPABHEHHS,
XapaKTepU3YIOLUE CBONCTBA
LIEJIOYHBIX METAJIIOB, PEIIATH
«UETIOYKHW» IPEBPALCHUI.
Tlonyuam 6o3modacrocmo
Hay4umscs: COCTaBJIATh
«UETIOYKHW» IPEBPALLCHUI

Ilo3HaBaTeJIbHBIE:

Hcnosb3yoT moucK HeoOX0AUuMOi
UHGOPMAIIMH IS BBITIOJTHSHUS
y4eOHBIX 3aJIaHUH C UCTIOIb30BAHUEM
yueOHOM TUTPaTyPhI
KoMmmykaTuBHbI€:

YYuTHIBaIOT pa3Hble MHECHUS U
CTPEMSTCS K KOOPIUHAIIUU PA3THMIHBIX
MO3UIIUN B COTPYAHUYECTBE

PazButue
OCO3HAHHOTO,
YBAKHUTCJIIBHOT
ou
Jo0poXKenaTeln
BHOTO
OTHOLICHUA K
Apyromy
yenoBeky. Ero
MHEHMIO,
CIIOCOOHOCTH
BECTH AuajIor
C ApyruMHu
JII0JIbMU




20. | AmoMuHUHN — 14.11 | Ctpoenue aToma, hpu3nvecKue u Hayuamwvca: naBatb PerynstuBHbIC: DopMUpYIOT
NIEPEXOAHBIN MIEMEHT. XUMUYECKUE CBOMCTBA AIFOMUHUS | XapaKTEPUCTHKY aJIFOMHUHHUS IInanupyroT cBOU NEHCTBUS C UHTEpEC K
®duznueckue u Kak IPOCTOr'0 BEILECTBA o ero nowkenuto B IICXO IIOCTABJICHHOM 3aJlaueil U yCIOBUSIMHU KOHKPETHOMY
XUMHUYECKHE CBOMCTBA Hd.N.Meunneneena, €€ pelleHUs], OLICHUBAIOT XAMUYECKOMY
amomunus. [lomyyenue XapaKTepHu30BaTh COCTaB MIPaBUIILHOCTH BBIITOJIHEHUS IEHCTBUS | DIIEMEHTY
U IpUMEHEHHE aToMa, XapaKTepu30BaTh Ilo3HnaBaTesbHBIE:

ANIOMHUHUS ¢du3nUecKue U XUMHYECKHE CaMOCTOSTENIbHO BBIACISAIOT U
CBOMCTBa aMIOMHMHUA, (hopMyIHPYIOT MO3HABATEIBHYIO 1EN,
OOBSICHSITH 3aBUCUMOCTD UCTIOJIL3YIOT OOIINE PHUEMbI PELICHHUS
CBOJCTB aJIFOMUHUS OT €r0 3a1a4
nosnoxkenus B [ICXD KommykaTtuBHbI€:

Hd.N.Menpeneesa, o0BbsICHATS | JIOMyCKalOT BO3MOKHOCTh Pa3IMIHBIX
MIPUYUHBI XUMUYECKON TOUYEK 3pEHHs, B TOM YHCIIE HE
WHEPTHOCTHU aJIOMUHUA. COBITAJAIOIINX C UX coOcTBeHHO. U
Tlonyuam 6o3moacnocmo OpPUEHTHUPYIOTCA Ha MO3ULIUIO
Hay4umscs: TPaMOTHO napTHepa B OOIICHHN H

o0pamiaThCst ¢ BEIECTBAMHI B | B3aUMOJICHCTBUH

IIOBCEIHEBHON KU3HU

21. | Coenunenus amomunus | 21.11 CoenuHeHus ATIOMUHUS — Hayuamcs: xapakrepuszoBats | PeryjassiTuBHbIe: DopMUPYIOT
— OKCH/JI ¥ TUAPOKCHUJ, UX ¢du3nvecKkue 1 XUMHYECKHE VYYUTBHIBAIOT MPaBWIIO B INIAHUPOBAHUM | YMEHHE
OKCH/JI ¥ TUAPOKCHI, UX aMQOoTepHBII XapakTep. CBOICTBa OKCHJIA U U KOHTpOJIE criocoda pereHus UHTETpUpOBaT
amM(pOTepHBIN XapakTep. Baxwueliuve conm antoMUHUS. TUJIPOKCUZA ATIFOMUHUS, ITo3HaBaTeabHBIE: b IIOJIyYCHHBIE

[IpumeHeHune amOMUHUS U €70 COCTaBJIATh XUMHUYECKUE Hcnonb3yioT mouck HeoOX0 MO 3HAHUA B
COETMHEHHH. ypaBHEHUS, UHQOPMAIIMH IS BEITTOTHEHHS MPKTHYECKYIO
Jla0. onbITHI: XapakTepu3yIolIue CBONCTBAa | Y4eOHBIX 3a/IaHHi C UCIIOJIb30BaHUEM | )KHU3Hb
17.1lonyuyenue AIIOMHMHUSA, peuIaTh yueOHOM TUTPaTyphI
THIPOKCH/IA ATTIOMUHUS U «IIETIOUKM» TMpeBpaIeHHH. KommykaTuBHbIE:
UCCIIEZIOBAaHUE Tonyuam eo3moorcnocmo KonTponupytot aeiictBrue napTHepa
€ro CBOMCTB. Hay4umvcs. COCTaBIISTh

«UETOYKH» IPEBPALLICHUI

22. | lIpaktuyeckas padora | 21.11 | OcyuecTBieHHe LEMOYKH Hayyamcs: obpamarscs ¢ PeryasituBHbie: Pa3Burue
Nel XUMUYECKUX 71a00paTOPHBIM Ocy1IecTBISAIOT NOMIAroBeId KOHTPOJIb | KOMMYHUKATH
OcymecTBieHue IIpeBpalleHuit 000pyIOBaHHEM H 0 pe3yJbTaTy BHOTO
HENOYKH XUMHUYECKUX HarpeBaTeIbHBIMU KOMIIOHEHTA B
IpeBpalleHui npubopamu B coorBercTBur ¢ | [lo3HaBaTe/ibHbIE: oOIIeHNH U

MIPaBUIIAMH TEXHHUKH BrnaneroT oOmmM npueMom pereHus COTPYJHHUYECT
0€301acHOCTH, OTIMCHIBATD 3a/a4 BE€ CO

XUMHUYECKUN SKCIIEPUMEHT C

KOMMyKaTI/IBHBIe:




MTOMOIIBIO A3BIKA XUMHH,
JIeaTh BBIBOJLI 10
pe3yapTaTaM SKCIepUMEHTA.
Tonyuam éo3mozicrocmo
Hay4umsCs. 0CO3HABaTh
HEOOXOIUMOCTE COOIIOICHHS
npasunTh u OT mns
COXpaHEHHUS 3I0POBbS

OKPY KaIOIHX.

YuuThIBatOT pa3Hble MHEHUS U
CTPEMSTCS K KOOPJAMUHALMU PA3ITMYHBIX
MIO3ULUI B COTPYAHUYECTBE

CBEpCTHUKAMU
U YUUTEISIMU

23. | XKene3o — aneMeHT 28.11 | PacnonoxeHue xenes3a B Hayuamscsa: naBath PeryasituBHbie: ®opMupyIOT
VIlrpynme! mno604HOMH I[ICX3/.1. Menneneesa u XapaKTEepUCTHUKY JKeye3a I10 ILnanupyroT CBOM AEHCTBUS C HMHTEPEC K
MOATPYIIIIEL. cTpoeHue ero aroma. Pusnueckue | ero noswkeHuro B [ICXD IIOCTABJICHHOM 3aJjaueil U yCIOBUAMMU KOHKPETHOMY
duznueckue u 1 XUMHUYECKHE CBOMCTRBA XKele3a J.N.MeHnneneena, €€ pElIEeHUs, OLICHUBAIOT XAMUYECKOMY
XUMHYECKHE CBOWCTBA — MPOCTOTO BEIIECTBA XapaKTepHu30BaTh COCTaB MIPaBUIILHOCTH BBIITOJIHEHUS IEHCTBUS | DIIEMEHTY
xenesa. Haxoxaenue B aToMa, XapaKTepu30BaTh Ilo3naBaTesbHBIE:

IpUpO/IE. (du3nUecKue 1 XUMHYECKHE CaMOCTOSTENbHO BBIACISAIOT U
CBOHCTBa *keJe3a, O0bIACHATh | (OpMYIHPYIOT MO3HABATEIBHYIO LIENb,
3aBHCUMOCTH CBOWCTB Kelle3a | MCIOJB3YIOT OOIIIE MPUEMBI PEIICHHS
ot ero nonoxenus B [ICXD 3a/1a4
JA.1.Meunneneesa, KommykaTuBHbIE:

UCCIIEI0BaTh CBOMCTBA JlomyckaroT BO3MOKHOCTb PA3IMYHbIX
JKeJie3a B XOI€ BBITIOJTHEHUS TOYEK 3pEHHs, B TOM YHCIIE HE
1a60paTOPHOTO OIIBITA, COBIAJIAIONINX C UX COOCTBeHHOM. 1
OTHCHIBATh XUMHYECKHUI OpPUEHTHUPYIOTCA Ha MO3ULIUIO
3KCIIEPUMEHT. napTHepa B OOIICHHN H

Ilonyuam 6o3modacrocmo B3aMMO/ICHCTBUU

Hayuumscs: TpaMOTHO

oOpamaThCsi ¢ BEIIECTBAMU B

IIOBCEIHEBHOU KU3HU

24. | CoenuHeHus xemne3a 28.11 | I'eneruueckue psabl Fe* 'u Fe®* Hayuamca: xapakrepuszosats | PerynasiTuBHbIe: Passutue
+2,+3 uX KaueCTBEHHOE Baxneiimue conu xenesa. ¢du3nvecKkue 1 XUMHYECKHE Y4YUTHIBAIOT MPaBUIIO B INTAHUPOBAHUM | OCO3HAHHOTO,
oTpesieTIeHHE. 3HayeHue xenesa CBOMCTBA OKCHJIOB U ¥ KOHTpOJIE CItoco6a pereHust YBaKUTEIHHOT
I'enetnueckuie psiabl U €0 COeIMHEHUM /I MPUPOBI U | TUIPOKCHIOB JKeJe3a, Ilo3naBaTesibHBIE: ou
Fe ?u Fe ™. HapOJHOTO XO35HCTBA. COCTaBJIATh XUMHUYECKUE Hcnonb3yroT mouck HeoOX0 MO Jno0poxKenaTen

JdeMoHcTpanuu. ypaBHEHUS, UHQOPMAIIMH IS BEITTOTHEHHS BHOTO
B3aumoneiicTBue MeTamios ¢ XapakTepU3YIOlIHe CBONCTBa | Y4eOHBIX 3a/laHUi C UCIIOJIHb30BAHUEM | OTHOLICHUS K
HemeTayutaMu. [lonydenue COETMHEeHMH Kenesa, yueOHOM TUTPATyPHI Ipyromy

ruapokcuoB xkenesa (11) u (111).

IMPOBOAUTL KAaYCCTBCHHEIC

KOMMyKaTI/IBHBIe:

yenoBeKy. Ero




JIa6. onbITHI: peaKiuu, MOATBEPKIAIOIINE | YUYUTHIBAIOT Pa3HbIe MHEHUS U MHEHHUIO,
18. B3aumoeiicTBue xemnesa ¢ HaJIMYME B BOJHBIX PACTBOPaX | CTPEMSTCS K KOOPJMHAIMH PA3IUUHBIX | CTIOCOOHOCTH
COJISIHOM KHCJIOTOM. KaTHOHOB JKeJe3a, pelaTh MIO3UIUI B COTPYIHUYECTBE BECTH JUAJIOT
19. lony4yeHue rUIPOKCUIIOB «LENOYKM» TMPEBPAIICHHH. C IpyTUMH
xkenes3a (I1) u (II) u uzydenne ux | Iloryuam 6ozmodchocmo JIIOIEMHU
CBOWCTB. Hay4umucs: COCTaBIAThH

«UETIOYKW» IIPEBPAICHUM,

COCTaBIISITh MOJICKYJISIPHBIE U

MIOJTHbIC HOHHBIE YPaBHEHHS

110 COKPAIICHHBIM HOHHBIM

ypaBHEHUSIM

25. | lIpaktuyeckast padora | 05.12 | [lomyueHue u cBoiicTBa Hayyamcs: obpamarscs ¢ PeryasituBHbie: OBnanenue
Ne2 COECIMHEHUH METaJIOB 7a00paTOPHBIM OcCyIIecTBISAIOT MOLIATOBBIA KOHTPOJIb | HAaBBIKAMH IS
[ony4yenune u cBOMCTBA 000pyIOBaHHEM H 0 pe3yJIbTaTy MPaKTUIECKOU
COCIMHEHHI METaJJIOB HarpeBaTelbHBIMU JeSITETbHOCTH

npubopamu B coorBercTBur ¢ | [lo3HaBaTe/ibHbIE:

NpaBUIIAMH TEXHUKH CrposT peueBoe BHICKa3bIBaHHUE B
0€301acHOCTH, OTIMCHIBATD YCTHOW ¥ MUCbMEHHOH (opme
XUMUYecKui okcriepuMeHT ¢ | KommykaTuBHbIe:

MIOMOIIIBIO S3bIKA XUMHH, VY4UTHIBAIOT pa3Hble MHEHHUS U
JieNaTh BBIBOAKI 10 CTPEMSITCSl K KOOPAMHAIIMN Pa3THIHBIX
pe3yabTaTaM SKCIEPUMEHTa. | TIO3WIHI B COTPYTHHYECTBE
Tonyuam o3mooicHocmy

HAY4umbocsi: 0CO3HABATh

HEOOXOJMMOCTb COOJTIOACHUS

npaBwi b u OT s

COXpaHEHHUS 3JI0POBbS

OKPY KArOIIHX.

26. | Ilpaktuyeckas padora | 05.12 | PemeHue skcriepuMEHTaAIBHBIX Hayuamcs: obpamarbes ¢ PeryasituBHbie: OBnanenue
Ne3 3a/la4 Ha paclo3HaBaHHe U 71a00paTOPHBIM OcCyIIecTBIAIOT MOATOBBIA KOHTPOJIb | HAaBBIKAMH IS
Pemrenne NOJIy4YeHUE COCMHEHNH METAINIOB | 000pYIOBaHUEM U 0 pe3yJIbTaTy MPaKTUIECKON
IKCTICPUMEHTATBHBIX HarpeBaTelbHBIMH JeSITETBHOCTH
3aja4 Ha npubopamu B coorBercTBur ¢ | [lo3HaBaTe/ibHbIE:

pacro3HaBaHue U
MOJIyYE€HHUE COCTMHEHUI
METaJIOB

MpaBUIaMH TEXHUKH
0e30IacHOCTH, OMKCHIBATh
XUMHYECKUN SKCIIEPUMEHT C
MTOMOIIBIO S3BIKA XUMHUU,

IIpoBonAaT cpaBHEHUE U
KJIaCCH(PHKAIIMIO 0 3aIaHHBIM
KpUTEpHUSIM
KommykaTuBHbIE:




JIeJIaTh BBIBOABI IO JloroBapuBaroTCsi O COBMECTHBIX
pe3ysbTaTaM 3KCIIEpUMEHTa. | JAEUCTBUSAX B PA3IUYHBIX CUTYaLUAX
Tonyuam o3mooicHocmy
HAY4umoCsi: 0CO3HABATh
HE00XOIMMOCTh COOJTIOICHUS
npaBwi b u OT st
COXPaHEHHUSI CBOETO 370POBbA
U OKPY’KaIOUIHX.
27. | O6o01eHne 3HaHUH 110 12.12 Hayyamcs: 0600math PeryasituBHbie: Brrpaxator
Teme «MeTtaib 3HAHUSA U MPEACTABIATh UX BHocaTt HeoOX0oauMbIe KOPPEKTUBBL B | aJICKBATHOE
cxeM, TabJull, Mpe3eHTaui JieificTBHE Tocyie ero 3aBepIlIeHus Ha MIOHMMaHUe
OCHOBE €T0 U y4eTa Xapakrepa IPUYNH
C/ICTIaHHBIX OITUOOK ycnexa u
Ilo3naBaTesbHBIE: Heyclexa
CtposT peueBoe BbICKa3bIBaHHE B yueOHOM
YCTHOW ¥ MUCBbMEHHOH popme JIEATEIILHOCTH
KoMMykaTuBHBIE: KOHTPOJIUPYIOT
JICHCTBUS TApTHEPA
28. | KonTpoasnas padora 12.12 | KoHTposib MpeIMEeTHBIX U Hayuamca: npuMeHAThH PerynsiTuBHbIE: IIposiBasror
Ne2 MeTanpeaMeTHBIX y4eOHBIX MOJTy4YeHHBIE 3HAHUS U Ocy1IecTBIsAIOT UTOTOBBIH U OTBETCTBEHHO-
1o Teme «MeTabeby JeHCTBUI 10 TeMe «MeTaibhy cOpMUPOBAaHHBIC YMEHHUSI IIOIIArOBBIA KOHTPOJIb 110 PE3YNBTATY | CTh 34
JUIsl perieHust yueOHbix 3a1au | [lo3HaBaTenbHBIE: pe3yNbTaThl
CtposT peueBoe BbICKa3bIBaHHE B
YCTHOHM M MUCBMEHHOH (opme
KomMMykaTuBHBIE: KOHTPOJIUPYIOT
JICHCTBUS TapTHEPA
Tema 3. Hemeraibi(28u.)
29. | O6mas xapakrepuctuka | 19.12 | OOmas xapakTeprucTHKa Hayuamcs: naBatb PeryasituBHbie: ®opmupoBaHue

HEMCTAJIJIOB

HEMETAJUIOB: I10JIOKEHUE B
ITepuonnueckoii cucreme
XUMHUYECKUX I€MEHTOB

. 1. MenpaeneeBa, 0COOCHHOCTH

CTPOEHHUS aTOMOB,
3IEKTPOOTpULIaTeIbHOCTH (D0)
KaK Mepa «HeMETAJUTMIHOCTHY,
paa 20. Kpucramnnyeckoe

CTPOCHUEC HEMCTAJIJIOB — IIPOCTBIX

OTpeICTCHHS TOHIATUSIM
«3JICKTPOOTPHIIATEIIBHOCTEY «
AJJIOTPOITHS
XapaKTEePH30BaTh HEMETAJLIbI
o ux nojioxkeHuto B [ICXD
J..MeHneneeBa, ONMUCHIBaTh
CTpoeHHEe (PU3NIECKUE
CBOICTBAa HEMETAJIJIOB,
O0OBSCHATH 3aBUCUMOCTh

CBOMCTB HEMETAJIOB OT UX

ILnanupyroT cBOM AEUCTBUS B

CBSI3U C MMOCTABJICHHOW 3ajaueil 1

YCIIOBUSIMU €€ PeIICHHS

ITo3HaBaTeabHBIE:

CraBsT U QOpMYyITUPYIOT LETH U

po0JIEeMBI ypOKa

KomMMmykaTuBHBIE:

AILCKBEITHO HCIIOJIB3YIOT PCUCBLIC
cpeactsa Ui 3PPEKTUBHOTO

TOTOBHOCTHU U
CIIOCOOHOCTH K
00yYCHUIO U
CaMOPa3BUTHIO U
caM000pa30BaHMIO
Ha OCHOBE
MOTHUBAIINU K
00y4YCHUIO U
TIO3HAHUIO




BEIIECTB. AJIJIOTPOIHS.

mostoxxeuusa [ICXD

pEeUIICHUSA KOMMYHUKATUBHBIX

duznyeckue J.M.MeHneneeBa;CoCTaBIsATh 3aja4
CBOMCTBa HEMETAJLIOB. Ha3BaHUs COCIMHEHUN
OTHOCUTENBHOCTh TOHATUH HEMETAJUIOB 10 GopMyJie U
«METaJ» U «HEMETaJlID) (dhopMyIt 1o Ha3BaHHUIO,
HayyaTcsl JaBaTh
OTIpe/IeTICHNS «aJIIOTPOIIHS,
«aJUIOTPOTHBIE
MOTU(DUKALIANY,
Tonyuam eo3moorcnocmo
Hayuumvcs: IPOrHO3UPOBAThH
CBOMCTBA HEU3YUYECHHBIX
3JIEMEHTOB M UX COECIMHEHUN
Ha OCHOBE 3HAHMM O
NIEPUOINYECKOM 3aKOHE
30. | O0mue XuUMUIecKre 19.12 | O0mme XuMHYECKHE CBOHCTBA Hayuamca: xapakrepuzoBath | PeryjasiTuBHble: Pa3BuBaroT
CBOICTBa HEMETAJIOB CTpOEHHE HeMeTaIIOB, oomue | [locraHOBKa y4eOHOM 3a/1aui HA | OCO3HAHHOE
HEMETAaJUIOB. XHUMHYECKHE CBOWCTBA OCHOBE COOTHECEHHS TOT0, YTO OTHOILIEHHUE K
Hemeranisl B mpupoze HEMETAaJUIOB, ONIMCHIBAaTh W3BECTHO U YCBOEGHO , U TOTO, UTO | CBOMM
U CIIOCOOBI UX o0IIMe XUMUYECKHE CBOMCTBA | ellle HeM3BECTHO COOCTBEHHBIM
MOy YeHUS HEMETAJUIOB C TIOMOIIBIO Ilo3HnaBaTesbHBIE: MOCTYTKaM
SI3pIKa XUMHH, COCTaBJIATh Briasmkenue runores, ux
YpaBHEHUS XUMUYECKUX 000CHOBaHUE, T0Ka3aTEIbCTBO
PpeaKLuii, XapaKTEPU3YIOIIMX
XUMHYECKHE CBOWCTBA KommykaTuBHbI€:
HEMETAJUIOB UX COEAUHEHUN Y4aBCTBYIOT B KOJUIEKTUBHOM
Ilonyuam o3mooicnocmo 00CyXIIeHHH TIPOOIIEM,
Hayuumscs: TPOTHOUPOBATh | MPOSABIAIOT aKTUBHOCTH BO
CBOMCTBa HEM3YUCHHBIX B3aMMO/ICHCTBUY JIJIs peIIeHUs
3JIEMEHTOB U UX COCTUHEHUH | KOMMYHHMKAaTHBHBIX U
Ha OCHOBE 3HaHUH O MO3HaBaTEIbHBIX 3a/1a4
NIEPUOINYECKOM 3aKOHE
31. | Bonmopon 26.12 | IlonoxeHue BOAOPOsa B Hayuamcs: xapakrepuzoBats | PeryiasiTuBHbIe: ®opmupyIOT
[Tepuoanueckoii cucteme BOJIOPOJI IO €ro MmoJiokeHuto | Pasznuuarot coco0 u pe3ynsTar KOMMYHHKATHUBHBIN
XUMHUYECKUX IJIEMEHTOB B [ICXD JI..1.Menneneena, JIeUCTBUS KOMIIOHEHT B
. Y. Menneneesa. CtpoeHue XapaKTepHU30BaTh CTPOEHUE ITo3HaBaTeabHBIE: OOIIICHUN U

aToMa U MOJIEKYJibl. Pu3HUECKHe

1 XUMUYECKHUE CBOMCTBA

aToMa BOJIOpO/aa, OOBACHSTH

BrnaneroT o6mmM npuemMom
pelieHus 3a1a4

COTPYJHHUYECTBE CO
CBEPCTHUKAMHU B




BOJIOPO/Ia, €T0 MOJIYUYCHUE U
MIPUMEHEHHE.

JIab. onbITHI:

20. ITonyuenwue

U pacro3HaBaHHUe BOJIOPO/IA

€ro BO3MOXHBIE CTCTICHU
OKHCIICHUS, XapaKTePH30BaTh
(u3HYeCKUEe U XUMHUYECKUE
CBOICTBa BOAOPO/A,
OOBSICHITH 3aBUCUMOCTD
CBOWCTB BOAOpOJA OT
nosioxkeHus ero B IICXD
J.M.MeHneneeBa, ONMUCHIBaTh
nabopaTopHbIe U
NPOMBIIUICHHBIE CTIOCOOBI
TIOJTy4YSHUsSI BOAOPO/IA .
Honyuam éosmozcrocmo
Hayuumvcsi: OObICHATH
JIBOMCTBEHHOE IOJIOKEHIE
Bogopoa B [ICXD
JA.1.Menneneesa, rpaMOTHO
oOpamaThCsi ¢ BEIIECTBAMU B
MMOBCETHEBHOM KU3HU

KoMmmykaTuBHbIE:
HoroBapuBaroTcsi 0 COBMECTHOM
ACATCIIBHOCTH 110 PYKOBOACTBOM
YUYUTEIS

nporecce
o0pa3oBaTenbHOMN
JESTEbHOCTH

32.

Bona

26.12

CtpoeHue MONEKyIbI.
Bonopoanas xumuueckast CBSI3b.
dusunueckue cBONMCTBA BOJLI.
AHOMAaJINHN CBOHCTB BOJEL.
TI'unpodunbHbie U THAPODOOHEIE
BEIleCTBAa. XMMHYECKHE CBOIICTBA
BOBL. KpyroBopoT BoJbI B
npupoxae. BomoouncTka. Aspanus
BOJIbI. BBITOBBIC (PUIIBTPHI.
MuHepalibHbIE BOBL.
JuctuinupoBanHas BoJa, ee
MOJIYYCHHUE U TIPUMEHEHHE.

Jla0. ombITHI:

21. UccnenoBanue
MMOBEPXHOCTHOTO HATSXKCHUS
BOJIBL.

22. PacTBOpeHHe IepMaHTaHaTa
Kallisl WJIM METHOTO Kyropoca B
Boje. 23. ['unpatarus
00€3BOKEHHOTO CyIb(ara

Hayuamcs : XapakTepu30BaTh
CTPOEHHE MOJICKYJIbI
BOJIOpOAa, GU3NICCKHUE U
XHUMUYECKUE CBOMCTBA BOIbI,
OOBSICHSITH aHOMAJIUU BOJEI,
CII0COOBI OYMCTKHU BOJEI,
NPUMEHSATH B OBITY (QUIIBTPHI
JUISL OYMCTKH BOJEI,
NPaBUIILHO UCTIONIB30BATh
MHUHEPaJIbHYIO BOAY,
BBITIOJTHSTH PAcUeThI TI0
YPaBHEHUSM XUMHYECKHX
peaKuuid, MPOTEKAIOIIUX C
Y4acTHEM BOJIBI.

Honyuam 603moocHocmy
Hayyumocsi: 00bEKTUBHO
OLIEHMBATh MH(OPMAIIHIO O
BEIIECTBAX M XUMUYECKUX
nporieccax, KpUTHIECKH

OTHOCHTBLCA K HCCBI[OHay‘IHOﬁ

PeryasiTuBHbIE:

ILtanupyroT CBOM AEHCTBUS B
CBSI3U C MMOCTABJIICHHOW 3aJjaueil 1
YCIIOBUSIMH €€ PEIICHUSI
ITo3HaBaTeabHBIE:

CraBar u GOpMyJIUPYIOT LEIH U
po0JIEeMBI ypOKa
KoMMmykaTuBHBIE:
KonTponupytot aeictus
napTHepa

HNmerot 1ienoctHoe
MHPOBO33pPEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HayKH




meau (I1). 24. U3rorosnenue
THUIICOBOIO OTIeYaTKa. 25.
O3HaKOMIJIEHUE C KOJUIEKITUEH
OBITOBBIX (DUIIBTPOB.

26. O3HaKOMJICHHE C COCTaBOM
MHUHEPAJIBHOU BOJIBI

UHQOPMAIHH,
HeZ00pPOCOBECTHOM pekiIame

33. | I'anorensl: obmas 09.01 | OOmas xapakTepHCTHKA Hayuamca: xapaktepuzoBats | PeryjasiTuBHble: [IposensioT
XapaKTepuUCcTHKa raJlOTeHOB: CTPOCHUE aTOMOB; CTPOCHHE MOJICKYT [TnanupyroT cBOU AEHCTBUS B IKOJIOTHUYECKOE
NPOCTHIC BEIIECTBA 1 OCHOBHEIC raJOreHOB, ONUCHIBATh CBSI3U C TIOCTABIICHHOM 3aJjaueii U | CO3HAHHE
COEIMHEHHS TaJIOT€HOB, UX ¢du3nUecKue 1 XUMHYECKHE YCIIOBUSIMH €€ pEIICHHS
cBoiicTBa. KpaTkue cBeneHus o CBOICTBA TAJIOTEHOB Ha ITo3HaBaTeabHBIE:
xJope, 6pome, hrope u ioze. OCHOBE HaOIOJICHHH 32 X CraBsT U QOpPMYyITUPYIOT LETH U
[IpumMeHeHME TAIOTEHOB NPEBPAICHUSIMHA BO BpeMs npo0IeMbl ypoKa
UX COEIMHEHUH B HAPOJHOM JEMOHCTPAIIMOHHBIX OMBITOB, | KoMMykaTuBHbIE:
XO3SHCTBE. OOBSICHSITH 3aBUCUMOCTD AJIEKBAaTHO UCTIONIB3YIOT PEUYCBEIC
JdeMoHcTpanmu: CBOMCTB raJIOT€HOB UX OT cpeactBa Ui 3PPEKTUBHOTO
OO0pa3s1pl ralorTeHoB — nonoxkenus B [ICXD JI.U. peuIeHUs] KOMMYHUKAaTUBHBIX
MPOCTHIX BELIECTB. MeHeneeBa, COCTaBISATh 3amaq
B3anMozeiicTBuE rajJoreHoB ¢ (hopMyIBI cOeTMHEHUIA
HaTpHeM, aJTFOMHHUEM. raJIOTeHOB U 10 PopMyJiam
BriTecHenue ximopom OpoMa HiTH JlaBaTh Ha3BaHUS
1oJa U3 pacTBOPOB UX COJIEH COEJMHEHHUSIM TAJIOTEHOB
Ionyuwam 6o3modicnocmo
Hay4umuvcs. OCO3HABATh
HEOOXOJMMOCTb COOJTIOACHUS
IIPaBUII SKOJIOTUYECKOMN
0€30I1acHOCTH MPH
o0palllcHUH ¢ TaJIorTeHaAMH
34. | CoenvHeHUs raloreHoB 09.01 | OcHOBHBIE COETUHEHHUS Hayuamca: yctanaBnmBaTh PeryasituBHbie: Bocnuranue
raJIOTeHOB: TAIOTEHOBOJOPO/IEI, CBSI3b MEX/Ty CBOMCTBAMH VY4UTHIBAIOT IPABUIIO B OTBETCTBEHHOT'O
COJIH TaJIOT€HOBOIOPOTHBIX COCAMHEHHH U UX TUIAHUPOBAaHUH U KOHTPOJIE OTHOIICHUS K
KHUCJIOT. NpUMEHEHUEM, H3Y4aTh croco0a penieHus npupoe

JdemoncTpanun:

O06pa3ibl IPUPOIHBIX
COEIMHEHUH XJIOPA.

Jlab. ombIThI:

27. KauecTBeHHas peakius Ha
TaJIOrC€HUA-NOHbI

CBOMCTBA COeIUHECHUI
rajJoreHOB B X0JI€
BBINTOJTHEHNUS JIAOOPATOPHBIX
OINBITOB ,

Tonyuam o3moorcrocms
HAYYUmMbCsl. UCTIOIH30BATh

Ilo3HaBaTe/IbHBIC:

Hcnonb3ytoT nouck
HEOOXOJMMOM HHPOPMAIIH AJIS
BBITTOJTHEHUS Y4€OHBIX 3a/IaHU C
UCTOJIb30BaHUEM yUueOHOI
JIUTPATYpPHI




pHUOOpPETEHHBIC
KOMITETCHIIUH TTPU
BBIITOJTHEHUU POEKTHBIX
paboT 1Mo U3yUEHUIO CBOUCTB

KoMmmykaTuBHbIE:
YUUTHIBAIOT pa3HblE MHEHUS U
CTpEMATCS K KOOpAUHALUA
pa3IMYHBIX MTO3ULIUHI B

U CII0COOO0B MONTYyUYECHHUS U COTPYJIHHYECTBE
pacrno3HaBaHusi COEAUHEHUN
raJIoreHoOB
35. | Ilpaktnuyeckas padora | 16.01 | Pemenue skciepiMeHTaIbHBIX Hayuyamcs: obpamarbes ¢ PeryasituBHbie: OBnanenue
Ne4 3anay o teme «I[loarpynma 7a00paTOPHBIM OcymIecTBIsAIOT NOLIaroBBIN HaBBIKAMH IS
Pemmenne rajJloreHoB» 000pyZIOBaHHEM H KOHTPOJIb TIO Pe3ybTaTy MIPAKTHYECKOM
IKCTICpPUMEHTATBHBIX HarpeBaTelbHBIMU JeSITeTbHOCTU
3aJ1a4 Mo TeMe npubopamu B coorBercTBur ¢ | [lo3HaBaTe/ibHbIE:
«IToxnrpynna [IpaBUJIAMU TEXHUKH IIpoBonAT cpaBHEHUE U
rajJloreHoB» 0€301acHOCTH, OTIMCHIBATD KJIaCCU(PHKALNIO TI0 33IaHHBIM
XUMHYECKUH 3KCTICPUMEHT C KPUTEPHUIM
MIOMOIIIBIO S3bIKA XUMHH, KoMMmykaTuBHBIE:
JeNaTh BBIBOABI 10 Haxonsat obuiee perenue
pe3yabTaTaM SKCIeprUMeHTa. | yueOHOH 3amaun
Honyuam osmozcrocmo
Hayuumscs. 0CO3HaBATh
HEOOXOJMMOCTb COOJTIOZCHUS
npaBwi b u OT s
COXPaHEHHUSI CBOETO 370pPOBbA
U OKPY’KaIOIIHX
36. | Kucnopon 16.01 | Ctpoenue aTomMa 1 aNIOTPOITHUS Hayuamecs:, PerynsTuBHbI€: Crpemienue K
KHCJIOpO/ia; CBOMCTBA U XapaKTepu30BaTh CTPOCHUE Paznuuarot crioco6 u pesynbTar 3I0pOBOMY 00pa3zy
IIPUMEHEHHE €r0 ATIOTPOITHBIX MOJIEKYJIBI KHUCIOpO/a, JEHCTBUS KU3HH
Moubukanui. Jlad. onbITHI: COCTaBJISITh XUMHUECKHUE ITo3HaBaTe/JILHLBIE:

28. [Monyuenue
U pacro3HaBaHue KHCIOPOoaa

ypaBHEHUS,
XapaKTepu3yolue
XUMUYECKUE CBOICTBA
KHCJI0poa, OOBSCHITD
NPUMEHEHHUE AJIOTPOITHBIX
MouduKauil KHCI0poa,
OIMCHIBATH J1a0OPAaTOPHBIE U
MPOMBIIUICHHBIE CTIOCOOBI
MIOJTYYEHHsI KUCIIOpO/ia .

BrnaneroT o0mmM npuemMom
pelieHus 3aga4
KommykaTuBHbIE:
JoroBapuBaroTcsi 0 COBMECTHOM
ACATCIIBHOCTH 110 pPYKOBOACTBOM
YUYUTEIS




Honyuam 603moocHocmy
HAy4umscsi: TpaMOTHO
oOpamaThCsi ¢ BEIIECTBAMU B
MMOBCETHEBHOM KU3HU

37. | Cepa, ee huznvekue u 23.01 | Crpoenue aToma U aJIOTPOIHUS Hayuamcs:, PeryasituBHbie: ®opMupyIOT
XHUMHYECKHE CBOICTBA Cephl; XapaKTepu30BaTh CTPOCHUE Paznuuarot crioco6 u pe3ynbTar OCHOBBI
CBONCTBA U IIPUMECHEHHE MOJICKYJIBI CEepPBI OOBICHSTH JeHUCTBHUS DKOJIOTHYECKOTO
pOMOHYECKOH CepEhl. 3aBHCUMOCTH CBOWCTB CEPhI Io3naBartesbHbIE: MBIIIICHUS
JdemMoHcTpanuu: ot ee nonoxenus B [ICXD BrnaneroT o6 npuemMom
B3anmopeiictBue cepbl .. Menneneesa, peuieHus 3ana4d
C MeTaJJlaMH, BOZOPOIOM U COCTaBIISITh XUMUYECKHE KommykaTuBHBIE:
KHCJIOPOJIOM. ypaBHEHUS, JoroBapuBaroTcst 0 COBMECTHOM
Jlab. ombIThI: XapaKTepU3yIolue JEeTEIbHOCTH, IIPUXOAI K
29. T'opeHue cepbl Ha BO3JyXe U B | XUMHUECKHE CBOWCTBA CEPhl, | 00IIeMy pelIeHUI0
KHCJIOpOe OOBSICHATH TPUMEHEHUE
AJJIOTPOITHBIX MOJIU(UKAIHI
CephI
Tonyuam o3mooicHocmy
HAy4umbocs: TPaMOTHO
oOpamaThCsi ¢ BEIIECTBAMU B
IIOBCEIHEBHOU KU3HU
38. | CoenuHeHus cephl 23.01 | Oxcunsi cepst (IV) u (VI); ux Hayuamecs:, PerynsTuBHble: DopMUpyIOT
IMOJIy4CHuUC, OIHMCBHIBATh CBOMCTBA YYUTBIBAIOT IIpaBUJIO B HWHTCEPEC K
CBOICTBA U IIPUMECHEHHE COECIMHEHUH CEepBl, IJIAHUPOBAHUU U KOHTPOJIE KOHKPETHOMY
COCTaBJISITh YPaBHEHUS croco0a penieHus XUMUYECKOMY
peakuuii, cootBercTBytonmx | I[lo3HaBaTebHBIE: AJIEMEHTY, TIOUCK
«UETMOYKe» MpeBpallCHAN Hcnonb3ytoT nouck JIOTIOJTHUTENBHOU
Tonyuam o3mooicHocmy HEoOX0qMMOM HHpOopMauu 11t | uHopMamu o
Hay4umscs: TPOTHO3UPOBATH | BBITIONHEHUSI yUEOHBIX 3a/JaHAN C | HEM.
XHUMHYECKHE CBOICTBA UCTOJIb30BaHUEM yUueOHOM
BEIIIECTB HA OCHOBE X JTUTPATyphI
CBOWCTB U CTPOCHHUS KommykaTuBHbIE:
KonTtponupytor aeticteue
napTHepa
39. | Cepnas kucnoTa Kak 30.01 | Cepnas kucioTa Kak JeKTpoiut | Hayuamcs:, PeryasituBHbie:
3JIEKTPOJIUT U €€ COJIH uee OIMCHIBATh CBOWCTBA cepHOW | Pasznuuarot croco0 u pesynbrar
COJI, UX MIPUMCHCHUC B HAPOAHOM | KHCJIOTHI, B XOAC ITPOBCACHUA HCﬁCTBHH
X03s1cTBE. 71a00paTOPHBIX OMBITOB , [lo3naBaTeJbHbIE:




JdemoncTpanun:

O06pasibl IPUPOIHBIX
coeauHeHni cepbl. OOpasIbl
BOKHENIIUX JIJI1 HAPOJAHOTO
XO03SIMCTBA CYJIb(aTOB.

IMPOBOAUTH KAaUCCTBCHHYIO
peaxiuio Ha cyyib(dar - HoH
Honyuam 603moocHocmy
HayuumvCsi: XapaKTepu30BaTh
0CcO0BIe CBOWCTBA

BrnaneroT o0mmM npuemMom
perieHus 3aga4
KommykaTuBHbIE:
JoroBapuBaroTcsi 0 COBMECTHOM
ACATCIIBHOCTM, IPUXOIAT K

Jla0. onbIThI: KOHIICHTPUPOBAHHOMN CEpHON | 0OIIEMY PELICHHIO
30. CroiicTBa pa30aBiICHHOMN KHCJIOTBI
CEpPHOM KHUCIIOThI
40. | CepHas KHCIIOTa Kak 30.01 | Cepnas kuca0Ta Kak OKUCIUTENb. | Hayuamcs :cocTaBIsATH PeryasituBHbie: HcnbIThIBatOT
OKHCIIUTEIIb. [IpounsBoacTBo cepHoit kucnoTel U | ypaBHeHHs OBP ¢ yuactuem [Inanupyrot cBou AeiCTBUSA B YyBCTBO I'OPJOCTU
[omyuenue u ee MpUMEHEHHe CEPHOM KHCIIOThI, OMMCHIBATh | COOTBETCTBHUHM C TIOCTaBIEHHOM 3a pOCCHUICKYIO
IIPUMEHEHUE CEPHOMI o0JlacTH TPUMEHEHHS CEpHOH | 3aaueil U YCIOBUSIMU e HayKy
KHCJIOTBI KHCJIOTBI peanuzanuu
Ilonyuam 6o3modacrocmo Ilo3HaBaTe/IbHBIC:
HAY4umoCs: IPUBOIUTD Brnanerot o6mmM npuemMom
IpUMEpHl ypaBHEHUH perieHus 3aga4
peaxuuii, nexxanux B ocHope | KomMmykaTuBHbIe:
IIPOU3BOJICTBA CEPHOU KonTonupytoT neficTBus
KHCJIOTBI napTHepa
41. | lIpaktu4yeckas padora | 06.02 | PemeHnue skcriepuMEHTAIBHBIX Hayuamcs: obpamarbes ¢ PeryasituBHbie: YMeIoT yIpaBiaTh
Ne5 3anay o teme «I[loarpynma 7a00paTOPHBIM OcymIecTBIsAIOT NOLIIAaroBBIN cBoeit
Pemmenne KHCJIOpOJa» 000pyIOBaHHEM H KOHTPOJIb TI0 Pe3ybTaTy No3HaBaTeIbHON
9KCIIePUMEHTAIBHBIX HarpeBaTeIbHBIMU JeSITeIbHOCTBIO
3a/a4 [0 Teme npubopamu B coorBercTBur ¢ | [lo3HaBaTe/ibHbIE:
«IToarpymnmna MIPaBUIIAMH TEXHHUKH CtposT peueBoe BbICKa3bIBaHHE B
KHUCJIOpOJa» 0€301acHOCTH, OTIMCHIBATD YCTHOW ¥ MUCBbMEHHOH (opme

XUMHUYECKUN S3KCIIEPUMEHT C
ITOMOIIBLIO SI3BIKA XUMHH,
JI€TaTh BBIBOJKI 110
pe3yJibTaTaM SKCIICPUMEHTA.
Tonyuam o3moorcnocms
HAyyumvcs: 0CO3HABATh
HEOOXOIUMOCTE COOIIOIECHHS
npaBwi b u OT s
COXPaHEHUSI CBOETO 370POBbS
U OKPYIKAIOIIHMX

KoMmmykaTuBHbI€:
YUUTHIBAIOT pa3Hble MHEHUS U
CTpEMATCS K KOOpAUHALWA
pa3IMYHBIX MTO3ULIUHI B
COTPYJIHUYECTBE




42. | A30T 1 ero cBoiicTBa 06.02 | CtpoeHne aToMa U MOJIEKYJIbI Hayuamcs:, PeryasituBHbie:
a3ora; XapaKTepU30BaTh CTPOCHUE [Inanupyrot cBou AeiCTBUSA B
CBOMCTBa a30Ta KaK MPOCTOTO aToMa M MOJIEKYJIbl a30Ta, CBSI3U C TIOCTaBJICHHOM 3a/1auel U
BEIIIECTBA OOBSICHSITH 3aBUCUMOCTD YCIIOBUSIMH €€ PELIeHUS
CBOICTB a30Ta OT €r0 Ilo3HaBaTe/IbHBIC:
nonoxkenus B [ICXD JI.U. CraBsT U QOpMYyITUPYIOT LETH U
MenneneeBa, COCTaBIATh npo0IeMbl ypoKa
XUMHUYECKUE YpaBHEHHUS, KommykaTuBHbIE:
XapaKkTepu3yolue AJIeKBaTHO UCIOJIB3YIOT peUeBhIe
XUMHYECKHE CBOWCTBA a30Ta | CpeacTBa s 3PPEKTUBHOIO
Tonyuam o3mooicHocmy pelieHnss KOMMYHUKaTUBHBIX
HAY4umbocs: TPaMOTHO 3a/a4
oOpamaThCsi ¢ BEIIECTBAMU B
IIOBCEIHEBHON KU3HU
43. | AMMHUax u ero 13.02 | AMMHuak, cTpoeHHe, CBOMCTBA, Hayuamca: onucelBaTh PerynsiTuBHbIE:
coenuHenus. Conu noiyyeHue u npumeHenue. Conu CBOMCTBAa aMMHUaKa B XOJI€ [Inanupyrot cBou AeiCTBUSA B
aMMOHHS aMMOHHUS, UX CBOWMCTBA U NPOBEICHHS JTa0OPAaTOPHBIX CBSI3U C TIOCTaBJICHHOM 3a/1auel U
IIpUMEHEHHE. OTIBITOB, TIPOBOIUTH YCIIOBUSIMH €€ PELIeHUS
Jla0. onbITHI: Ka4yeCTBEHHYIO peakIHIo Ha Ilo3naBaTesbHBIE:
31. M3yyenue cBOICTB aMMHUaxa. WOH -aMMOHUS CraBsT U QOpMYyITUPYIOT LETH U
32. Pacmo3HaBaHue coeit Tonyuam 6o3moorcnocms po0JIEeMBI ypOKa
aMMOHHS Hayuumscs: IPUBOIUTH KommykaTuBHbIE:
IIPUMEPHI YPaBHEHUIN KonTponupytor aerictus
peaxiuii, JexaImx B OCHOBE napTHepa
MPOMBIIUIEHHBIX CIIOCO00B
MOJTyYeHHs] aMMHUaKa
44. | Oxcumsl a3ota 13.02 | Oxkcugst azota(Il) u (IV) Hayyamcs:, PerynsTuBHbI€:

OIUCHIBATH CBOMCTBA
COCIMHEHUM a30Ta,
COCTaBJISITh YPaBHEHUS
PpeaKIuii, COOTBETCTBYIOIIHUX
«IIETIOYKEe» MpEeBpaIeHUI
Tonyuam 6o3moorcnocms
HAY4umuvcs. TPOrHO3UPOBATH
XUMHUYECKHE CBOMCTBA
BEIIIECTB Ha OCHOBE UX
CBOJCTB U CTPOEHUS

YUuTBIBatOT IPAaBUIIO B
IUTAaHUPOBAHUH U KOHTPOJIE
croco0a peueHus
Ilo3HaBaTe/IbHBIC:

Hcenons3yror nouck
HeoOXoauMoi nHpopManuu s
BBITTOJTHEHUS YU€OHBIX 3a/IaHUM C
HCIIOJI30BaHUEM YUCOHOMH
JIUTPATYpPHI

KoMmykaTHBHBIE:

DopMUpYIOT
UHTEpPEC K
KOHKPETHOMY
XUMHUYECKOMY
3JIEMEHTY




Kontponupytor aeicteue

napTHepa
45. | A3oTHas KHCIO0Ta KaK 20.02 | AzoTHas KuCIO0Ta Kak dJEKTposut, | Hayyamcs:, PerynsiTuBHbI€:
3JIEKTPOJIUT, €€ ee OIMCHIBATH CBOWCTBA a30THOW | Pasznuuarot croco0 u pe3ynbTar
IIPUMECHCHUEC CBOMCTBA U IMPUMCHCHUC. KHCJIOTEI, B X01€ IPOBCACHUA HCﬁCTBHH
JdemMoHcTpanuu: 71a00paTOPHBIX OMBITOB Ilo3HaBaTe/IbHBIC:
OO0pa3ibl BaKHEHIIIAX Tonyuam 6o3moorcnocms Bnazgerot oOuuM npruemMom
JUTSL HAPOJHOTO XO35HCTBA Hayuumscs.: COCTaBIATh peleHus 3a1a4y
HHUTPATOB. «uenovku» npespamieHnii o | KommykaruBHble:
Jla0. onbITHI: azoTry JloroBapusarorcs 0 COBMECTHOM
33. CpoiicTBa JEATETHHOCTM, IPUXOMST K
pa3baBICHHON a30THON KUCIIOTHI 00IIeMy pelICHHIO
46. | A3oTHas KHCIOTa Kak 20.02 | A3oTHas KMCJIOTa KaK OKUCIUTeNb. | Hayuamcs :cOCTaBIATH PeryasituBHbie:
OKHUCJIUTEIb, €& HuTtpatsl u HUTpHUTSL, TpOOIIEMa ypaBHeHust OBP ¢ yyactuem [Inanupyrot cBou AeiCTBUSA B
IMMOJIYy4YCHUC HX COACPIKAHUA B C/X MMPOAYKIIHH. a30THOM KHCJIOTEI, IPUMCHATH COOTBETCTBHH C IIOCTABJIICHHOM
A3OTHBIC YI00peHUs COJIM a30THOM KHCIIOTHI B 3a7a4eil U yCIIOBHUSIMU €€
JdemoncTpanum: NPaKTHUECKON ACATENFHOCTH, | pealn3annun
B3anmopeiicteue IIPOBOAUTH KaUE€CTBCHHYIO Ilo3HaBaTe/IbHBIC:
KOHLIEHTPUPOBAHHOM a30THOM pEeaKLHUIO Ha HUTPAT - UOH BrnaneroT o0mmM npuemMom
KHCJIOTHI C MEJIBIO. Honyuam osmozcHocmo perieHus 3aga4d
Jla0. onbITHI: Hayyumbcs: Xapakrepu3oBaTh | KommykaTuBHbIe:
34. BzaumoseiicTBue ocoObIe CBOMCTBA KonTonupyrot neiictBus
KOHLIEHTPUPOBAHHOM a30THOM KOHLIEHTPUPOBAHHOM a30THOM rapTHepa
KHCJIOThI C MEIbIO KHCJIOThI
47. | ®ochop. CoenuueHUS 27.02 | CtpoeHue aToMa U aJUIOTPOIIHS Hayuamces: PerynsiTuBHbI€: DopMUpyIOT
dhocdopa. [Nousitue o (dhocdopa, cBoiicTBa 6estoro U XapaKTepPU30BaTh CTPOCHUE [TnauupyroT CBOM JICHCTBYS B UHTEpEC K
dhochopHbIX KpacHoro ¢ocdopa, ux aTtoMa ¢ochopa, OOBACHITH CBSI3H C TIOCTABJICHHOM 33Jlaueli U | KOHKPETHOMY
YILO6pCHI/ISIX IIPUMCHCHUC. OcHOBHBIE 3aBUCUMOCTDL CBOMCTB YCJIOBUAMMU €€ PCUICHUA XUMUYCCKOMY
coequHenus: okcua pocdopa (V) | dochopa ot ero nonoxenus B | [lo3HaBaTeIbHbBIE: 3JIEMEHTY, TIOUCK
u oprodocdopHas kuc- [CX3 .M. Menaeneesa, CraBsT U QOPMYIUPYIOT UETU U | JIOTIOJIHUTEIBHOM

nora, pocdarsl. DochopHbie
yI00peHMUSL.
JdemoncTpanun:

O06pa3ibl IPUPOIHBIX

COCTAaBJIATh XUMHUYECCKUC
YpaBHEHHUH,
XapaKTEePU3YIOIINE
XMMHUUYECKHE CBOWCTBA a30Ta
B pPe3yJIbTaTe MPOBEACHUS
71a00paTOPHBIX OIBITOB,

po0JIEMBI ypOKa

KomMmykaTuBHBIE:

AILCKBEITHO HCIIOJIB3YIOT PCUCBLIC
cpeactsa Ui 3PPEKTUBHOTO
pEeUIICHUSA KOMMYHUKATUBHBIX

3aga4

UHQOPMAIIH O
HEM.




coequHeHuit pocdopa. OOpasibl
BOKHENIIMX JIJI1 HAPOAHOTO
xo3s1#icTBa (hocdaros.

Jla0. onbIThI:

35. Topenue docdopa Ha BO3AyXE
U B KUCIIOPOJIE.

36. PacioznaBanue gocdaros

IPOBOJUTH KAYECTBCHHYIO
peaxkiuio Ha pocdart - HoH
Ionyuwam 6o3modicnocmo
Hay4yumscs: ONUCHIBATD
¢du3nUecKue 1 XUMHYECKHE
MPOIIECCHI, ABISIOIINECS
YacThIO KPyrOBOPOTA BEILIECTB
B TIpUPOJIE

48. | Yrnepon 27.02 | CtpoeHue aToMa U aJJIOTPOIHUS Hayuamcs: xapakrepuzoBath | PeryjasiTuBHble: ®opMupyIOT
yIiIeposa, CBOMCTBa €ro CTpOCHHE aToMa yriepoja, Paznuuarot crioco6 u pe3ynbTar UHTEPEcC K
Mou(UKALUI U UX TPUMEHEHHE. | OOBSCHITH 3aBUCHMOCTh JEeHCTBUS KOHKPETHOMY
JdemoncTpanum: CBOWCTB yTjiepoJa OT ero Io3naBartesbHbIE: XUMUYECKOMY
[Tornomenue yriem nonoxkenus B [ICXD JI.U. BrnaneroT o0mmM npuemMom 3JIEMEHTY, TIOUCK
PacTBOPEHHBIX BEIECTB MU MeHneneeBa, COCTaBISATh peleHus 3a1a4y JOTIOJTHUTEILHON
ra3oB. Boccranopnenue menu u3 XUMUYECKUE YPaBHCHHS, KommykaTuBHbBIE: UHQOPMAIIH O
€€ OKCHJIA YTIICM. XapakTepu3yIoLIHe JoroBapuBaroTcst 0 COBMECTHOM HEM.
JIa6. onbITHI: XUMHYECKHE CBOICTBA JEeSITEIbHOCTH 0T PYKOBOJICTBOM
37. I'openue yris B KUCIOPOIE yriepoaa YUUTENSA
Ionyuam 6o3modicnocmo
HAy4yumscs: ONUCHIBATDH
¢du3nUecKue U XUMHYECKHE
MPOIIECCHI, ABISIOIINECS
YacThIO KPyrOBOPOTA BEIIIECTB
B TIpUPOJIE
49. | Oxcunasl yriaepoa 06.03 | Oxcugst yraepoga (1) u (IV), ux | Hayyamcs:, PerynsTuBHbI€: DopMUpyIOT
CBOICTBA U IPUMEHEHHE OIMCHIBATH CBOWMCTBA OKCHJIOB | YUHTHIBAIOT MPABHUJIIO B yMEHHE
yIIIepoAaa, COCTaBISTh TUIAHUPOBAaHUH U KOHTPOJIE UCIIOJIb30BATh

YpaBHEHUS PEAKIIUi,
COOTBETCTBYIOIINX
«UEMOYKEe» MPEBPALIECHUH .
MPOBOAUTH KaUE€CTBEHHYIO
PEaKLMIO IO PAaCIIO3HABAHUIO
YIJIEKHUCIIOTO Ta3a

Tonyuam eo3moorcnocmo
Hayuumvcs. IPOTHO3UPOBATh
XUMHUYECKHE CBOMCTBA
BEILIECTB HA OCHOBE UX
CBOJCTB U CTPOEHUS

croco0a peueHus

Ilo3HaBaTe/IbHBIC:

Hcenons3yror nouck

HeoOXoauMoi uHpopMaUu s

BBITTOJTHEHUS YU€OHBIX 3a/IaHUM C

HCIIOJIL30BaHUEM YUCOHOMH

JIUTPATYPBI

KoMMmykaTuBHBIE:
KonTtponupytor aeticteue

napTHepa

3HaHUs B OBITY




50. | YromnpHas KucCIOTa U €€ 06.03 | YroapHas xucnota. Conu Hayuamcs: PeryasituBHbie: ®opMupyIOT
COJIH. YTOJBHOM JIaBaTh OIpeeTICHHs Paznuuarot cnioco6 u pesynbrar YMEHHUSI
XKecTkocTb BOJIBI 1 KUCJIOTHI: KaJbIIUT, COJA, IOTAIl, | MOHATHUSIM KECTKOCThb BOJBD»Y | JACHCTBHUS UCIIOJIb30BATh
CHOCOOBI €€ YCTpaHCHHUS ux ,ONIMCHIBATh CBOHCTBA Io3naBartesbHbIE: 3HaHUs B OBITY

3HA4YCHUE U TIPUPOJIE U KU3HU YTrOIBHON KHCTIOTHI, BrnaneroT o0mmM npuemMom

YeoBeKa. COCTaBIISITh YPABHEHHUS peleHus 3a1a4y

XKecTkocTb BOJIBI M CITOCOOBI €€ peakuuii, cooTBeTcTBYtonmx | KoMMykaTuBHBbIE:

YCTpPaHEHHUS. «LETI0YKEe» IPEBPALCHUM , JloroBapusarorcs 0 COBMECTHOM

JdemoncTpanum: COCTaBIISITh HA3BAHUsI COJIEH JESITEIBHOCTM, TIPUXOAT K

OO0pa31pl NPUPOJHBIX COSANHEHUH | YTONBHOW KUCIIOTHI, 00I1IeMy pEelICHHIO

yriepoaa. O0pa3ibl BAKHEHIINX | TPOBOAUTH KAUYeCTBEHHYIO

IUIs HAPOZHOTO XO3HCTBA peakimio Ha KapOoHaT - HOH

KapOOHATOB. Tonyuam o3mooicHocmy

JIa6. onbITHI: Hay4yumscs: TPOTHO3UPOBATD

38. Ilomy4yenue yroapHOU XUMHYECKHE CBOWCTBA

KUCJIOTHI U M3YYCHHUE €€ CBOMCTB. | BEIECTB HA OCHOBE X

39. Ilepexox kapOOHATOB B CBOICTB U CTPOCHUS

THIPOKapOOHATHI.

40. PaznoxeHue rupokapOoHaTa

HATpHs

51. | Kpemnuii 13.03 | Ctpoenue aToMa KpeMHHS; Hayuamcs:, PeryasituBHbie: ®opMupyIOT

KPUCTAIUTMYESCKUN KPEMHHUMH, €TO XapakTepu30BaTh CTPOCHUE AJIEKBaTHO BOCIIPHHUMAIOT UHTEpeca K

CBOICTBA U IPUMEHEHHE aToMa KpeMHHUs1, OOBSICHATh NPEAJIOKCHHUS U OLICHKY YUUTENSl | KOHKPETHOMY
3aBHCUMOCTH CBOWCTB Y OJTHOKJIAaCHUKOB XUMHUYECKOMY
KpeMHUs OT ero nojoxeHus: | [lo3HaBaTeJibHbIE: AJIEMEHTY, TIOUCK
B [ICXD JI.11. Menneneena, Briouparot Hanbosee JIOTIOJTHUTEIILHOM
COCTaBJIATh XUMHYECKUE 3¢ PeKTHBHBIE CMIOCOOBI pelieHus | HPOPMAIIH O
ypaBHEHUS, 3a7a4, KOHTPOJIHUPYIOT U HEM.
XapakTepu3yIoLIHe OLICHMBAIOT TPOLIECC U PE3yIbTAT
XHUMHYECKHE CBOICTBA JEeSITEebHOCTH
KPEMHUS KommykaTuBHbBIE:
Tonyuam 6o3moorcnocms HoroBapuBatotcs o
HAy4umbocs: TPaMOTHO pacmpeneneHur GYHKIUH 1
oOpamaThCsl ¢ BEIIECTBAMU B | POJICH B COBMECTHOM
NIOBCEIHEBHOM JKU3HU JeSITeNbHOCTH

52. | CoenuHeHUs KPEMHUS 13.03 | Oxcun xpemuus (IV), ero Hayuamcs:, PerynsiTuBHbIE:

IIPUPOAHBIE

OIHUCBIBATL CBOMCTBA OKCHIA
KpCMHI/ISI, COCTABJIATH




pasHoBUIHOCTH. CHIIUKATHIL.
3HayeHne COeTUHEHUI KPEMHUS B
’KMUBOM M HEXKUBOM IIPUPO/IE.
JdemoncTpanun:

OO0pa31iibl IPUPOIHBIX COSTUHCHUN
KPEMHUS.

Jla0. onbITHI:

41. Ilony4yeHne KpeMHEBOMH
KHUCJIOTHI U U3YUEHUE €€ CBOMCTB

YpaBHEHUS PEAKLIUi,
COOTBETCTBYIOIIUX
«UEMOYKe» MPEBPALICHUH .
MIPOBOAUTH KAUE€CTBEHHYIO
pEaKUMI0 Ha CUJIMKAT - UOH
Tonyuam eo3moorcnocmo
Hayuumvcs. IPOTHO3UPOBATh
XUMHYECKHE CBOMCTBA
BEILIECTB HA OCHOBE UX
CBONCTB U CTPOEHUSA

YYUTBIBAOT MTPABUIIO B
IUTaHUPOBAHUH U KOHTPOJIE
croco0a peueHus
Ilo3HaBaTe/IbHBIC:
Hcnonb3ytoT nouck
HEOOXOJMMOM HHPOPMAIIH AJIS
BBITTOJTHEHUS YU€OHBIX 3a/IaHUH C
UCTOJIb30BaHUEM yUeOHOM
JIUTPATYpPHI

KoMmmykaTuBHbIE:
YYuTHIBaIOT pa3Hble MHECHUS U
CTPEMSTCS K KOOPIUHAINH
pa3IUMYHBIX MTO3ULIUHI B

COTPYIHHYECTBE
53. | CunukarHas 20.03 | IloHsATHE O CHIIMKATHOM Hayuamcs: npakTuueckomy PeryasituBHbie: ®opMupyIOT
POMBIIUIEHHOCTb npoMbInuIeHHOCTH. CTEKIIo, NPUMEHEHHUIO COCTUHECHUH Paznuuarot cioco6 u pesynbTar NOHUMAaHUE
[EMEHT, KepaMHuKa. KPEMHUS JEHCTBUS ocobeHHOCTEH
JdemMoHcTpanuu: Tonyuam eo3moorcnocmo Ilo3HaBaTe/IbHBIC: JKU3HM U TpyJa B
O0pa3ipl cTekna, KepaMHKH, Hayyumbscs: TPOTHO3UPOBATh | BrageroT oOmM npuemMom YCIIOBUSX
[IEMEHTa XUMHYECKHE CBOICTBA peleHus 3a1a4y uHpOpMaTH3aLUU
BEIIIECTB HA OCHOBE HX KommykaTuBHbBIE: o01ecTBa
CBOWCTB M CTPOCHUS JoroBapuBaroTcsi 0 COBMECTHOM
JEeSITEIbHOCTH T0JT PYKOBOJCTBOM
YUUTEIs
54. | Ilpaktuyeckas padora | 20.03 | [lonyuyenue, coOupaHue u Hayuamcs: obpamartbes ¢ PerynsTuBHbI€: OBnaneHue
Ne6 pacro3HaBaHue 71a00paTOPHBIM OcymIecTBIsAIOT NOIAaroBBIN HaBBIKAMH 15
[Nony4enue, codnpanue ra3oB 000pyIOBaHHEM H KOHTPOJIb TI0 Pe3yJIbTaTy MPaKTUIECKOU
U pacro3HaBaHUE ra3oB HarpeBaTelbHBIMH JeSITebHOCTH

npubopamMH B COOTBETCTBHUH C
MIPaBUJIAMU TEXHHUKH
0e30MacHOCTH, OMKCHIBATh
XUMHUYECKUN SKCIIEPUMEHT C
TIOMOIIIBIO SI3bIKA XUMHH,
JICJIaTh BBIBOBI IO
pe3yJibTaTaM SKCIICPUMEHTA.
Honyuam 603moocHocmy
Hay4umsCs. 0CO3HABaTh
HEOO0XOAMMOCTh COOJIOICHUS

Ilo3HaBaTe/IbHBIC:

CTposT peueBoe BHICKa3bIBAHUE B
YCTHOHM M MUCBMEHHOH (opme
KoMmmykaTuBHbI€:

YYuTHIBaIOT pa3Hble MHECHUS U
CTPEMSTCS K KOOPIUHAIIUN
pa3IUMYHBIX MTO3ULIUHI B
COTPY/IHUYECTBE




npasunTh u OT mns

COXpaHCHHA CBOCTO 310POBbA

U OKPY’KaIOIIMX

55. | O600I1IEHNE IO TEME 03.04 Hayuamcs: 0600marth PeryasituBHbIE: Bripaxarot
«Hemetammsn» 3HAHUSA U MPEACTABIATH UX BHocar HeoOxoauMbie aJIeKBaTHOE
cxeM, TabJull, pe3eHTaIiN KOPPEKTHUBHI B JieCTBHE TOCIIE MIOHMMaHHe
€ro 3aBepILIEHHs Ha OCHOBE €ro IIPUYHH ycTexa u
ydeTa CIeJIaHHBIX OIUO0K Heycrexa yueOHoH
Ilo3HaBaTe/IbHBIC: JIeATENbHOCTH
CtposT peueBoe BbICKa3bIBaHHUE B
YCTHOHM M MUCBMEHHOH (opme
KommykaTuBHbIE:
Koppektupytot aerictus
napTHepa
56. | KouTpoabHas padora 03.04 | KoHTpomb NpeAMETHBIX U Hayuamcs: npumMeHsTH PeryasiTuBHbBIE: OCYIIECTBISIOT IIposBasioT
Ne3 o Teme MeTanpeaMeTHBIX y4eOHBIX MOJTyYeHHBbIE 3HAHUS U MOLIATOBBIA M UTOTOBBIN OTBETCTBEHHOCTh
«Hemerannbn» neiicTBuii mo Teme «Hemeramney | copMUpOBaHHBIE yMEHHUSI KOHTPOJIb T10 PE3yJIbTaTy 3a pe3yJIbTaThl
JUIsl perieHust yueOHbix 3a1au | I[lo3HaBaTenbHBIE:
CTpPOSIT peueBO€e BHICKAa3bIBAHUE B
YCTHOHM M MUCBMEHHOH (opme
KomMMmykaTuBHBIE: yUUTHIBAIOT
pa3Hble MHEHUS U CTPEMATHCS K
KOOPAWHAIIUH Pa3INIHBIX
MO3UIMHA B COTPKYIHUYECTBE
Tema 5. O6006111eHNe 3HAHUIT MO XUMHH 32 KYPC 0CHOBHO# mKoJbl. [ToaroroBka k nutoropoii arrecranun ('NA) (104.)
57. | llepuonnyeckuii 3aKoH 10.04 | Ilepuoaudeckuii 3aKOH U Hayyamcs: 0600maTh PeryasituBHbie: IIposBasioT
u Ilepuoauyeckas IIepuonnueckas cucrema uHQOpMaIHIo 1Mo Teme B BuAe | [I1aHUPYIOT CBOM ACHCTBHS B OTBETCTBCHHOCTh

cucTemMa
J. . Menneneena B
CBETE TCOPUHU CTPOCHUS
aToMa

XHMHYECKHX IJIEMEHTOB
. . Menneneera. ®uzndeckuit
CMBICII TIOPSIKOBOT'O HOMEpPA
aJeMEeHTa, HOMEPOB MEepHoa U
TPYIIIIBL.

CXEM, BBIITIOJIHATH TCCTOBBIC
3aJaHuA

COOTBETCTBUU C TIOCTaBJIEHHOM
3a/1auell ¥ yCIOBUSIMU €€
peanu3anuu
ITo3HaBaTebHBIE: CTABAT

U GOPMYJIUPYIOT LEIH U
po0JIEeMBI ypOKa; OCO3HAHHO U
IIPOU3BOJIBHO CTPOSAT B yCTHOM U
MUCbMEHHOH popme
KoMMyHHKaTHBHBIE:
Brnangenue MOHOJIOTMYECKOU U
JIMAJIOTHYECKON (hopMaMu peuu

3a pe3yJibTar




58. | 3akOHOMEPHOCTH 10.04 | 3akOHOMEPHOCTH Hayuamcs :06001marh PerynsiTuBHbIe:
WU3MEHEHUs CBOMCTB WU3MEHEHUS CBOMCTB 3JIEMEHTOB M | HH(OpMaIHIo TIo TeMe B Buje | Paznnyaror cmocod u pe3yabrat
3JIEMEHTOB U UX UX COETMHEHUH B eproiax U CXEM, BBITIOJIHATH TECTOBYIO neicTBus
COCIMHEHUH B rpynmax B cBeTe MpeJCTaBleHuil o | pabory, Ilo3HaBaTe/IbHBIC:
neprosax U rpymnmnax B CTPOEHHH aTOMOB 3JIEMEHTOB. BrnaneroT o0mmM npuemMom
CBETE NPEICTABIECHUMN O 3naudenue [lepuogudaeckoro pelieHus 3a1a4
CTPOEHHH aTOMOB 3aKOHa KommykaTuBHbIE:
3JIEMEHTOB. 3HaYEHHE JloroBapusarorcs 0 COBMECTHOM
[lepuoanueckoro JESITETLHOCTH 10/ PYKOBOJICTBOM
3aKOHa YUUTENS
59. | Buasl XUMHYECKHX 17.04 Bunbl xumuueckux cBsi3ert u tunbel | Hayuamces: 0000maTh PeryasiTuBHbie:
CBSI3€H U THIIBI KPUCTAJUINYECKUX PELIETOK. uH(OpMAaIHIO 1Mo TeMe B Buje | Paznmuuaror coco0 u pe3ynbrar
KPUCTAJUTMYECKUX B3anMocBS3b CTPOCHUS M CBOWCTB | TaONHUIIBI, BHITIONHATH neiicTBus
pelIeToK. BEIIIECTB TECTOBYIO paboTy Ilo3naBaTesbHBIE:
Bzaumocss3s Bnazgerot o0uuM npruemMom
CTPOEHHUS U perieHus 3aga4
CBOICTB BEIIIECTB KommykaTtuBHbIE:
KonTponupytot aerictus
napHepa
60. | Knaccudukanus 17.04 | Knaccudukaius XUMAIECKHX Hayuamcs: 0600marp PerynsiTuBHbIe:
XUMHUYECKUX PeaKIHii peaxiuii Mo pa3IuuHbIM uH(OpMAaIHIO 1Mo TeMe B Buje | Paznuuaror coco0 u pe3ynbTar
0 pa3IUYHBIM MpU3HaKaM (YHCIIO U COCTaB CX€M, BBITIOJIHATH TECTOBBIE neicTBus
MIPU3HAKAM. pearupyomux 1 00pa3yomuxcs 3a/laHusg Ilo3naBaTesbHBIE:
BEIIIECTB; HAINYNE IPaHUIIbI BrnaneroT o0mmM npuemMom
pasnena ¢as; pelieHus 3a1a4
TETI0BOH AP PEKT; N3MEHEHNE KommykaTuBHbIE:
CTEIIEHEN OKUCIICHHS aTOMOB; JloroBapusarorcs 0 COBMECTHOM
UCTOJIb30BaHNE KaTalIu3aTopa; JEeSITeTLHOCTH 10/ PYKOBOJICTBOM
HampaBJIeHUE MPOTEKAHUs]). YUUTENS
61. | Ckopocthb 24.04 | CkopocTh XUMHUECKHUX peakiuii U | Hayyamcs: 00600marp PerynstuBHbIE: NmeroT nesoctoe
XUMHUYECKUX PeaKIHii (akTOpBI, BIHUAIONINE Ha HEe uH(OpMAaIHIO 1o TeMe B Buje | Paznmuuaror coco0 u pe3ynbTar MHUPOBO33pEHHE,
CXEM, BBITIOJIHATH TECTOBYIO neicTBus COOTBETCTBYIOLI[EE
paboty Ilo3naBaTesbHBIE: COBpEMEHHOMY

BrnaneroT o6mmM npuemMom
peleHus 3aaa4y
KomMmykaTuBHBIE:
Kontponupyrot neiictus
napTHepa

YPOBHIO Pa3BUTHSA
HAyKH




62. | Knaccudukanus 24.04 | IIpocTsie U CIOXKHBIC BEIIECTBA. Hayuamcs: 0600mars [IposBastor
HEOPraHUYeCKUX Mertaisl 1 HeMETalIbl , COCTaB, UHQOPMAIIHIO IO TEME B BHJC T00posKeIaTeNbHOC
BEIICCTB KJIaccUpUKanus CXEM, BBIMOJIHATH TECTOBYIO Th,0T3BIBYMBOCTb,
paboty KaK TTOHUMAaHHE
63. | CsoiictBa 08.05 | OOmme XuMHUYECKIE CBOWCTBA Hayyamcs: 0600marp PeryasituBHbie: YYBCTB
HEOPraHUIeCKUX OKCHJIOB ¥ THIPOKCH]IOB uHOpMAaIHIO 1o TeMe B Buje | Paznmuuaror coco0 u pe3ynbTar Jpyruxironeil u
BEIIICCTB (ocHOBaHHMIA, KHCIIOT, aM(POTEPHBIX | CXEM, BBITIOJIHATH TECTOBYIO JEHCTBUS CcoTepekKNBaHUE UM
THUAPOKCHIIOB), coiu B cBeTe TOJ[ | paboty Ilo3naBaTesbHBIE:
BrnaneroT o6 npuemMom
peleHus 3aaa4y
KommykaTuBHbIE:
KonTponupytor aerictBus
napTHepa
64. | I'enetnueckue 08.05 | I'enetnueckue psabl MeTaIa, Hayyamcs: 0600marp PeryasituBHbie:
pSABI MeTalIa, HeMeTallla | MEePeX0JHOrO uH(OpMAaIHIO 1o TeMe B Buje | Paznuuaror coco0 u pe3ynbrar
HeMeTalIa u MeTaia CXEM, BBITOJIHATH TECTOBYIO JEHCTBUS
IEpPEXOAHOT0 MeTaslIa paboty Io3naBartesbHbIE:
BrnaneroT o0mmM npuemMom
peleHus 3a1a4y
KommykaTuBHbIE:
KonTponupytor aerictus
napTHepa
65. | TpeHuHr-TecTupoBaHue 15.05 | TpeHHMHr-TeCTHpOBAHHE IO PerynsaTtuBHbIe: Bripaxaror
no Bapuantam ' MA BapuanTam [ A npouuisix jger u Paznuuarot crioco6 u pesynbTar aJIcKBaTHOE
NPOIIUTBIX JIET U JEMOBEPCUH JEHCTBUS NOHUMAaHUE
JEMOBEPCUH Io3naBartesbHbIE: NPUYHH ycrexa u
BrnaneroT o0mmM npuemMom Heycrexa yueOHoH
peleHus 3aaa4y JeSITebHOCTH
KommykaTuBHbBIE:
KonTponupytor aerictBus
napTHepa
66. | KouTpoabHas padora 15.05 | TectupoBaHue 1o BapuaHTaM Hayuamcsa: npuMeHsTH PeryasiTuBHbI€: OCYIIECTBISIOT

Neq
Pemenne 'NA

I'MA nemoBepcun

MOJTyYEeHHBIC 3HAHUS U
chopMUpOBaHHBIC YMEHUS
JUTS peIIeHust yUeOHBIX 3a1a4

MOIIArOBBLI M UTOT'OBBIN
KOHTPOJIb TI0 PE3yJIbTATy
Ilo3HaBaTeJbHBIE:

CTPOST PEUEBOE BHICKA3HIBAHKE B
YCTHOHM M MUCBMEHHOH (opme
KoMMmykaTHBHBIE:




DopMynHpyIOT COOCTBEHHOE
MHCHUEC U ITO3HUITUIO

67
68

Pezeps

22.05
22.05




KAJIEHIAPHO-TEMATUYECKHAM ILJIAH

Kuaacc 9 Yunrtenr Mumennna Jlvoamuia 'eHHaibeBHA
Cpok | Ne Tema ypoka
| YPOK
a KP A0 | P | JO
04.09 1. OO6m1as XxapaKTepruCcTUKa XUMHYECKUX 2JIEMEHTOB.
XapakTeprucTHKa XUMHUYECKOT0 JIEMEHTA HA OCHOBAHHUH
04.09 2. €r0 TIOJIOKEHUS B TICPUOINYECKON Tabymie MeHeneera Nel
J.N. J1.0.Nel
11.09 3 XapaKkTepucTUKa XUMHUECKOTO JIEMEHTA 10 KUCITOTHO-
) ) OCHOBHBIM CBOMCTBAM CO€JIMHEHHSI.
11.09 4. | AmdorepHbIe OKCHIBI U TUAPOKCHIBL. J[.0.Ne2 Ne2
18.09 5. | AMdorepHbIe OKCHIBI U THIPOKCHBL. [1.0.Ne2 No2
18.09 6. | I[Lp.Nel « T/6. AmboTepHOCTD « Nel
[Iepnonnueckuit 3akoH u [lepnoanueckas cucrema
25.09 7.
Menneneena JI.1.
2509 3 KonTponbnas padora Ne 1 [ToBropeHue 1 BBE€A€HUE B KypC Nel
9 xi».
02.10 Bek MeHbIM, OpOH30BBIN, KEIIC3HBIN.
[TonosxeHre MeTaIOB B MEPUOIUIECCKOM TabIuIIe
02.10 10.
Menpeneesa [I.1. u cTpoeHre UX aTOMOB.
@uU3NYECKUE CBOKMCTBA METAJIIOB. MeTalmnyeckas CBsI3H 1
09.10 11 Ne3
MeTajIn4eckas Kpucramuinyeckas pemerka. J1.0.Ne3
XUMUYECKUE CBOWCTBA METAJIJIOB (C IPOCTHIMU
09.10 12. BemecTBamMu M BojioM). .J[.0.Ne4, JI.o.Nel Ned Nel
16.10 13, Xumuueckue cBoicTBa MeTauioB (¢ kucimotamu) J1.0.NeS, NoS No2
JI.o.Ne2
16.10 14. | Xumuueckue cBoiictBa MeTayioB (¢ comsimu) J1.0.Ne6
23.10 15. | Koppo3usi MeTaJuioB. Ne6
23.10 16. | Ilomyuenue metayuioB. CrijiaBbl- OCHOBAa METAJITYPIUH.
06.11 17. | O6o6menue mo teme «OO0Mas XapaKTePUCTHKA METAJIIIOBY.
06.11 18 Pemienue 3amau Ha MaccoBYIO JOJIO BBIXO/A OT
' " | TEOPETUYECKH BO3MOXKHOTIO.
13.11 19. | Pemenue 3ama4y Ha N30BITOK BEIIECTBA.
13.11 20. Pemenue 3amay Ha N30BITOK BEIECTBA.
2011 1 KonTtponsHast padora Ne 2 « O01mmas xapakTepucTuka Nod
METaJLIOB)
20.11 22. | Hlenounsie metamibl. J[.0.No7 No7
2711 . Bepwmuii, Marauit v meI09HO3eMeTbHBIC METAJLIBL. No3
JI.0.Ne3
bepwmnii, Marauii ¥ MEI04YHO3EMENIbHBIE METAJUIBI, UX
27.11 24,
coenquuenus. .J1.0.Ned
04.12 25. | Amromuaui. J1.0.Ne8, JI.0.No,5 Neg 4,5
04.12 26. | Amomuanii. CoeTMHEHUS aTFOMUHMS.
11.12 27. | Kenezo. JI.o,Neb. Ne6
11.12 28. | XKeneszo. JI.0.Ne9.. Ne9
[1.p.Nel « IlpaBuna TexHUKH OE€30MACHOCTH.
18.12 | 29. . Nel
OcymecTBICHHE IIENOYKH XUMHUYCCKUX TPEBPAIICHHID)
18.12 | 30. |ILp.Ne2 «IlonyueHnue u CBONCTBA COCAMHEHUN METAJIIOBY. No2
25.12 | 31. | ILp.Ne3 «KauecTBeHHBIE PEAKIIMH Ha HOHBI METAJIIIOB) Ne3
25.12 | 32. | O600mieHue 3HaHui Mo Teme «MeTaJlib.
15.01 33 | Konrponbnas pabota Ne3 o teme « MeTaubiy Ne3




Hewmeranmnsi: atombl u mpocThie BemecTa: 02, O3, Bo3ayX.

15.01 34, TLo.NelO Nel0
2901 35, XUMUYECKUE TIEMEHTHI B KJICTKAX KUBBIX OPTaHH3MOB. No7
JI.0.Ne7
22.01 36. | I'anmorewnsl: xapaktepuctuka o [1CXD,. J1.0.Nel1 Nell
29.01 37. | I'amoreHsl — MpoCTHIE BENIECTBA.
29.01 38. | Coenmnenus rasioreHon. [[.0.Nel12 Nel2
0502 | 39. [Tonyuenue ranorenos. [[.0.Nel3 Buonoruueckoe § Nol3
3HAYCHUE, MPUMCHCHHE TAIOTCHOB M X COCTUHCHHIM.
05.02 | 40. Bonoponasie COE/IMHEHH raJIOreHOB. ConstHast KHCIIOTA. Nold
Comu constHOM KUCIOThL. [[.0.Nel14
12.02 | 41. | O6006menue no teme «l asoreHnn»
12.02 42. | O6mas xapakrepuctuka xaapkoreHoB. Kucnopon. [[.0.Nel5 Nol5
19.02 | 43. | Cepa. l.o. Nel6,17 >
19.02 | 44. | Coeaunenus cepsl. [1.0.Nel8 Nel8
26.02 | 45. | Cepnas kuciota. Conu ceproit kucaotsl. J[.0. Nel19 Nel9
26.02 | a6 [1.p.Ne4 «OkcniepumeHTaNBHBIE 321241 110 TEME:
«lloarpynma Kuciopoaa»
04.03 | 47. | O606menne no TeMe «XajabKOTeHbD»
04.03 | 48. | A30T — mpocToe BEIEeCTBO.
11.03 | 49. |.Awmwmuak. [1.0.Ne20 . Conn ammonwusi.JI1.0.Ne8 No20) Neg
Kucnoponusie coenuuenust a3ota. OKCHABI a30Ta. o
11.03 50 LONe21 Ne21
18.03 51. | A3sotucras kucnota. A3otHas kuciota. J1.0.Ne22, JI1.0.Ne9 No22 Ne9
18.03 52. | Conu a30THOM ¥ a30TUCTOM KHUCIIOT.
docdop u ero coequHeHMs. brojorndyeckoe 3HaYCHHE
01.04 | 53.
dbocdopa. Ero npumenenune. Pocdopueie ynodpenus
01.04 | 54. | O60o6menue no teme « [lonrpymnma azora»
08.04 | 55. | Yraepon. J1.0.Ne23.
08.04 56 | Oxcugsl yraepona J1.0.Ne 24
15.04 | 57. | YronpHas kucioTa u ee conu. JI.o. Nel( No23
15.04 58, IL.p. Ne5 «Ilomyuyenue yriekucioro rasa. Pacno3snaBanue Nod4
KapOOHATOBY
22.04 59. | Kpemnunii . Coenunenust kpemuus J1.o. Nel 1 Nel0
22.04 | 60. | CuiukaTHasi IPOMBIIIJIEHHOCTb. Ne5
O06o001eHre 1 cucTeMaTu3alusl 3HaHUH 10 TeMe
29.04 | 6l.
«IToxarpynma yriepoaa»
29.04 0O600mmenue o reme «Hemetasmsny Neob
06.05 62. | KonTpoabnas pa6ora Ne 4 «Hemertamiby. Noll
06.05 63. IToBTopenue . CKOpOCTh XUMUYECKON PEAKITUH.
I'enetnueckue
13.05 | 64. PAIBI METAITA,
HEMCTAJIJIa M NMEPEXO0JHOT0 METaJljIa
13.05 |65 Tpenunr-tectupoBanue no BapuantaM I'MA nponuisix et u
JIeMOBEpCUHI
KourtpoabHas padora NeS
20.05 66. Pemenue 'NA
20.05 67. XuMuyecKas MeJIUOpaIus MouB. No4
68. DKONOTHS TOPOIOB
Uroro: 5 34 7 11




