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Conep:kanue NporpaMMbl BHEYPOYHOI1 1eITeJIbHOCTH

[Tporpamma pa3paboTaHa B COOTBETCTBUM C TpeOoBaHMAMU DenepanabHbIX TOCYAAPCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAaHAAPTOB OCHOBHOTO o0O0mmIero oOpa3oBaHMs, OpPHUEHTHpPOBaHA Ha obecrieueHne
WH/IMBUYAIBHBIX MOTpeOHOCTEH 00yJaromuxcs U HallpaBiIeHa Ha TIOCTH)KEHUE TUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHHUS MPOTPaMMBbl OCHOBHOT'O OOIIIEro 00pa3oBaHus ¢ yU€TOM BBHIOOpa y4aCTHHKAMH 00pa30BaTEIbHBIX
OTHOIICHUHA KYpPCOB BHEYPOUYHOH JESITEIBHOCTH. DTO MO3BOJISET OOECHEUUTh E€AMHCTBO O0S3aTEIbHBIX
tpedoBanuit ®I'OC OOO Bo BCEM MPOCTPAHCTBE IIKOJILHOTO 00pa3oBaHUA: HE TOJBKO HA ypOKe, HO U 32
€ro npeJenamMu.

[IporpaMMa BHEYpOUYHOM AEATEJBHOCTH IO XMMHUU OCHOBBIBAETCS HA COYETAaHUM J1aOOPaTOPHBIX
HCCIIeIOBaHUM C Ucnonb30BaHUueM obopynoBaHus LleHTpos oOpa3oBanus «Touka pocta» U GOpMUPOBAHUS
LIEHHOCTHOTO OTHOILEHUS K IMPHUPOJE, 3HAHUAM, 3/10pPOBbIO, YEpPEe3 OpraHU3alMI0 HCCIEA0BATEIbCKOW M
HKCHEPUMEHTATBHOHN EATETHHOCTH.

IIpn peamms3anuu nporpamMmbl BHEYPOYHOW JEATEIBHOCTH «XHMHS YBIEKAaTEIbHO M IIPOCTO»
ucrnosb3yercst obopynoBaHue oOpaszoBatesnbHOro llentpa «Touka pocTa» ecTeCTBEHHOHAyYHOU
HaIpPaBJIEHHOCTH, YTO O3BOJISET:

® COBEpPIICHCTBOBATh YCIIOBHS TOBBIIICHHUS KayecTBa 00pa30BaHUs B IKOJIEC MO Yy4eOHOMY IpEAMETY
«XUMHAY,
® PACHIUPATH BO3MOXKHOCTH OOy4aroIMXCsl B OCBOGHUHM y4yeOHOro mpeamera «XUMHsS» U MPOrpaMm

BHEYPOYHOH  JESATEIBHOCTH W JONOJHHUTEIHHOTO  00pa3oBaHHs  €CTECTBEHHOHAYYHOU

HaIpaBJICHHOCTH;

e oTpalaThlBaTh IPAKTHUECKUE YMEHHs IO y4yeOHOMY MpeaMeTy «XUMHUsS» HeoO0XOAUMBbIE s
pemenus 3ananuii BcOL, BIIP, TUA;
e (opMupoBaTh (PYHKIIMOHAIBHYIO ITPAMOTHOCTh O0YJarOIIUXCS.

3amaueil nmenarora, pa0oTalooLIero IO Mporpamme, SBJSETCS pPa3BUTHE Yy 00y4aroIierocs
MI03HABATENIBHOTO MHTEpeca K SKCIEPUMEHTAbHOW M MCCIEOBaTENIbCKOM 4YacTH y4yeOHOro IpeaMera
«Xumusn». B Tom uncne:

® pa3BUBaTh U YrIyONATh 3HAHHUS O XUMHUECKUX BEIECTBaX, MOKa3aTh MX 3HAUYEHUE VIl NPUPOIBI U

YeJIOBEKa;

e (opMHUPOBATh YMEHUE CAMOCTOSITEIBHO MPOBOAMUTE OIBITHI U UCCIIEIOBAHNUS;

e JenaTh BBIBOJBI O CBOWCTBAX BEIIECTB, MX BAKHOW POJIM B )KU3HU Y€JIOBEKA M OOIIECTBA;

®  OCYIIECTBIIATh POEKTHO-NUCCIIEAOBATENBCKYIO 1€ TENbHOCTD;

® pa3BUBaTh HAaBBIKM KOMMYHHKAIMH, HAOIIO1aTEIbHOCTH, TBOPUYECKOI'O BOOOPAKEHUSI.
BapuaHnTsl peanu3anuu nporpaMmmbl 1 (popMbl IPOBeEIeHUS 3AHATHI

[Iporpamma paccuMtaHa Ha OpraHu3aluio padboTsl ¢ o0yyaromumucs 8—9 kinaccos (68 yacos).

3aHATUS TO TpOrpaMMe TPOBOAATCS B (opMax, MO3BOJSIOMINX OOYyJaroIIeMycsi BBIpaOaThIBATh
HaBBIKM TIPOBEJICHUS OKCIIEPUMEHTa W HCCIIENOBaHUS (HampuUMep, TNpaKTHUECKHue padoThI, MPOEKT,
MTOMCKOBBIC M HAyYHBIE HCCIICIOBAHMUS, BAKTOPHHBI, SKCKYPCHH, UTPA U T. 11.).

[Tporpamma MOXeET OBITH pealn30BaHa B TEUEHHE 2-X JIET, €CIIM 3aHATHS MTPOBOMATCS 1 pa3 B HENEIO.

B3aumocBs3b ¢ NpOrpaMMoi BOCIIUTAHUA

[IporpamMa Kypca BHEYPOUHOM JEATENHOCTH pa3paboTaHa c y4€roM paboyeil MHporpaMmel
BOCIIUTAHMS, YYUTHIBAET MCHXOJIOrO-NIEarornyeckiue 0COOEHHOCTH JIaHHBIX BO3PACTHBIX KaTeropuil. JTo
MO3BOJISIET HA TMPaKTHKE COEJUHUTh OOYYalollyl0 M BOCIUTATEIbHYIO JEATENbHOCTh IIeJarora,
OpPHEHTUPOBaTh €€ HE TOJbKO HAa HMHTENIEKTyalbHOE, HO M HAa HPABCTBEHHOE, COLMAJIBHOE pa3BUTHE
pebEnka. DTO MPOSIBIISIETCS:

® B BBIJCJICHUH B LIEJIM IPOTPAMMBI IEHHOCTHBIX IPUOPUTETOB;
® B HUHTEPAaKTUBHBIX (OpPMax 3aHATHH A7 0oO0ydaromumxcs, 0OECNEUnBAIONIMX UX BOBICUEHHOCTH B
COBMECTHYIO C II€IaroroM ¥ CBEPCTHUKAMU JIEATEIILHOCTB;



® B CO3JaHUM YCIIOBUU JJIs Pa3BUTHUS U pean3allii HHTEepeca 00yJaromuXxcs K CaMOPa3BUTHIO;
¢ B CTUMYJIMPOBaHUH K MHTEUIEKTYaJIbHON NEATENbHOCTH, (POPMUPOBAHUE MUPOBO33PEHUS HA OCHOBE

HAaY4YHOT'O ITO3HAHMS MUpA.

PekoMeHayeTcss MCHONB30BaTh JAHHYIO MpOTpamMMy JUIsi IIKOJ C HU3KHUMH 00pa3oBaTEIbHBIMU
pe3yabTaTaMH, JJIs MOATOTOBKHM oOywaromuxcs K ycmemHou caade ['MA, BIIP u pe3ynbTaTuBHOTO
yuactusi Bo BcOIll. Takxke mporpamma mo3BosisieT ¢GopMUPOBATh y OO0ydaromuxcs (pyHKIHOHAIBHYIO
IPaMOTHOCTh (€CTECTBEHHO-HAYUYHYI0O U YHUTATEIbCKyl0). B TeMaTHueckoM IJIaHUPOBAaHUHM JAHHOMN
MIPOrpaMMbl PAaCCTaBJICHbI YKa3aTeIu MPaKTUYECKUX padOT B COOTBETCTBHUHU:

*- BIIP, **-TUA, ***- BcOIlI
8 knace
Tema 1. [lepBonauyajbHble xXuMHyeckue noHsaTus (10 yacon)

Xumusi — BakHasi 00JacTh €CTECTBO3HAHUSA W MPAKTUYECKOM  JACSATENBHOCTH  uejioBeka. Poib
XUMUU B )KU3HU 4YeloBeKa. XUMUS B cucteMe HayK. [loHsATHE O TEOPEeTHYECKUX M AIMIUPHUUYECKUX METOAaX
MO3HAHMSI B E€CTECTBEHHBIX HaykaX. I[lpeacTaBieHuss 0 HaAy4yHOM TO3HAHWM HA SMIMPUUYECKOM YPOBHE:
HaONo/IeHne, M3MEpeHHe, HKCIEPUMEHT, MOJAEIUPOBAaHUE, BBIUMCICHHE, Ha TEOPETUYECKOM YpPOBHE:
Hay4yHbIe (DaKThl, MpobIeMa, TUIIOTe3a, Teopus, 3aKoH. Mcrounuku xumudeckoi nHbopmaruu. [loustue o
MeTOoJlaX paboThl C XMMHUYECKHMMH BellecTBaMu. OOOpyIOBaHHME MIKOIHHOW XHUMHUYECKON J1abopaTOpuu.
[IpaBuia 6e30macHOro OOpalleHus C BEEeCTBAMU U J1a0OPaTOPHBIM 000y 10BAaHUEM.

Uuctele BemecTBa M cMecd. [IOHATHE O TOMOTEHHBIX M TeTepOreHHBIX cMmecsx.  CrmocoObl
paznenenus cmeceil. OUncTKa BEIIECTB.

BemectBa n xumnueckue peakiuu. [IpocTeie M cinoKHBIE BemiecTBa. MeTaulbl U HEMETaJUIbI.
BemecTtBa MOIEKyYISAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

Xumuyeckas popmyina. BaneHTHOCT, aTOMOB XMMHUYECKUX SJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemlecTB. OTHocuTenbHas aToMHass Macca. OTHOCHUTENbHas MOJIEKYJsipHas Macca. MaccoBas 10ias
XMMHUYECKOTO JJIeMEHTa B coeluHeHWU. Haxoxnmenue mpocteifmeld (Gopmynbl BemiecTBa MO MacCOBBIM
JIOJISIM 3JIEMEHTOB.

KonnuectBo BemectBa. MomsipHas macca. Pacuérsl mo QopmynamM XUMHUECKHX COEIMHEHUH.
MosnbHast 707 XUMHUYECKOTO JIEMEHTa B coequHeHnu. Haxoxaenune npocreiimieir popmMyIibl BemecTBa mo
MOJIBHBIM JTOJISIM 3JIEMEHTOB.

du3nuecKue U XUMHUECKHUE SABJICHHS. XUMHYECKash peakius U e€ MpU3HaKu. Y CIOBUS MPOTEKAHUS
XUMHUYECKUX PEeAKIUH. 3aKOH COXpPaHEHHUsS MAacChl BEIIECTB. XMMHUUYECKHE YpaBHEHHUs. THIBI XUMHUECKUX
peakiuii (CoeAMHEHUS, PA3I0KEHHSI, 3aMeIIeHHs], 0OMeHa). PacuéTel Mo XUMUYECKUM YpaBHEHHSIM.
Botuucnenusa (ucnonwvzoeams 3aoanusn BIIP u OI'3):

— MaccoBOI J10JIM XMMHUYECKOT0 3JIeMeHTa 1o GopMyJie COeTUHEHMUS;
— mpocteimen (GopMyIbl BEIIECTBA IO MACCOBBIM HJTU MOJIBHBIM JIOJISIM JIEMEHTOB;

— MO0 YpaBHEHMSIM XHMHUYECKON peakIuu: KOJMYECTBa BEIEeCTBA, MAcChl MO HM3BECTHOMY KOJHYECTBY
BELIECTBA, MACCE PEAr€HTOB WM ITPOLYKTOB PEAKIUH.

Ilpakxmuueckue padomoi: 1. 3HaKOMCTBO C XUMHUECKOW MOCYJIOH, C MpaBUiIaMH pabOThI B J1a00OpaTopuu U
npuémamu odpareHus ¢ 1a0opaTopHbIM 000pyI0BaHHEM, IIM(PPOBBIMH JaTUUKaMU 00opyaoBaHus LlenTpos
«Touka pocray. 2. Onpenenenue CTpyKTypbl miameHu. 3. OmnpeneneHne YHCThIX BEHIECTB UM cMecei. 4.
[IpoBeneHne OYMCTKM BOJBI OT PACTBOPUMBIX IpuMeced. 5. OrmnpeneneHre BOJONPOBOJHOM H
JUCTUJTMPOBAHHOW BOABL. 6. OmpenernieHue 10 KaKoW TemmepaTypbl MOXHO HarpeTh BEIIECTBO. 7.
W3mepeHne temnepaTypbl KHUIIEHHS BOJbl C IOMOLIbIO JIAOOpAaTOPHOIO TEpPMOMETpa U JaT4HMKa
temneparypbl. 8. OmnpeneneHue TemmepaTypbl KpHCTALIM3alMM BemiecTBa. 9. M3ydeHune (u3NIecKUx
cBoiicTB MeTayioB. 10. M3ydueHne npu3HaKoB XMMUUYECKUN peaKLMii: BbIIEICHUE U MOTJoLeHue Teria. 11.
N3ydeHne 3aK0Ha COXpaHEHMsI MAacChl BELLIECTB: IIPOBEACHHUE SKCIIEPUMEHTA.

Tema 2. Baxkneiinne npeacraBuTe/ M Heopraunyecknx semects (11 yacos)



[IpencraBnenus o razax. 3akoH ABoragapo. MomspHbld 00bEM Ta30B. OTHOCUTENBHAS TJIOTHOCTH
razoB. OmpeneneHrue OTHOCHTEIBHONW MOJEKYJISIPHOW MacChl Ta3000pa3HOTO BEIIECTBA MO HM3BECTHOU
OTHOCHUTENbHOU MI0THOCTU. OOBEMHBIE OTHOLIEHUSI Ta30B MPU XUMHUYECKUX PEaKLUsX.

TennoBoil H3PeKT XUMUUECKON peaKIuy, TEPMOXUMUIECKUE YPAaBHEHHSI, 9K30- U SHAOTEPMHUUECKUE
peakuuu.

PactBopsl. HacellieHHBIE M HEHACBIIIEHHBIE pacTBOPBL. PacTBOpUMOCTE BemecTB B BoAe. PakTophl,
BIIUSIIOIIUE HA PACTBOPUMOCTHh TBEPMABIX M ra3000pa3HBIX BemecTB. CIOCOOBI BBIPAKEHUS! KOHIICHTPAINH
pPacTBOPOB: MaccoBasi A0JIs1 PAaCTBOPEHHOI'O BEILIECTBA, MOJISIPHAS KOHLEHTPALUI.

Knaccudukanust Heopranmveckux coemuHenuit. Oxcunpbl. Kucnorel. OcHoBanus. Conu (cpemanue,
KHCIIbIE, OCHOBHbBIE, JIBOMHBIE). MexayHapoaHass HOMEHKJIaTypa HEOPraHMYECKUX COCIUHEHHUM.
TpuBuanbHple Ha3BAHUSI OCHOBHBIX KJIACCOB HEOPraHMYECKUX COeIMHEHHU. DU3MYecKHe U XapaKTEepHbIE
XUMHYECKHE CBOMCTBA. [lolydeHne OCHOBHBIX KJIIACCOB HEOPTAHUYECKUX COCITUHEHUN.

I'eneTndeckas CBA3b MEXKIy KJIACCAMHU HEOPTAHUYECKUX COCTUHECHUMN.

Buotuucnenua (ucnonwvzoeams 3aoanusn BIIP u OI'3):

- O6’béMa, KOJIMYCCTBA BCUICCTBA I'a3a IO U3BECTHOMY €T0 KOJMYCCTBY BCIICCTBA UJIN O6”béMy;
— 00BEMOB ra3oB 110 YpaBHCHHIO XUMHYCCKOM PCaKIuu;

— 10 YPaBHEHHUSIM XMMHUYECKOH pEaKIMU: KOJMYECTBA BEIECTBA, 00bEMA, Macchl IO H3BECTHOMY
KOJIMYECTBY BEILLECTBA, 00bEMY, Macce pPeareHTOB UJIU MPOJIYKTOB PEaKLIUU;

—  C UCIIOJIb30BAHUEM IIOHATHA «MACCOBas J0JIs1 BCIUICCTBA B PACTBOPE»;
—  C UCIIOJIb30BAHUEM INOHATHA «MOJIApHAA KOHICHTPALUs paCTBOpéHHOFO BCIICCTBA»,

— € UCHOJIB30BaHUEM IpaduKOB PACTBOPUMOCTH JIJIsl pAaCYETOB PACTBOPUMOCTH BEIIIECTB.

Ilpakmuueckue padomer: 12. Onpenenenue coctaBa Bo3ayxa. 13. Ompenenenue TermioBoro 3¢dekra
pacTBOpeHHs BemlecTB B Bojie. 14. M3ydeHue sx3orepMuueckux peakiuii. 15. M3yuenne sHIO0TEPMUYIECKUX
peakuuii. 16. M3yueHne 3aBHCHMOCTH PAcTBOPMMOCTH BeIllecTBa OT Temmeparypsl. 17. HabGmronenue 3a
poctoM KpucTaiuioB. 18. W3yueHue CBOMCTB mepeHAchHIIIEHHBIX pacTBOpoB. 19. Omnpenenenue
KOHIICHTPAIlUX BEIIECTB KOJOPUMETPUUYECKUM METOAOM 1Mo KainOpoBouHoMy rpaduxy. 20. IlpoBenenue
peaKuuu pasioKeHus: Kpucraiornapara. 21. Pemenne skcnepuMeHTaNbHBIX 33434 110 TeMe: «OCHOBaHU.
TennoBoit >3 exT peakuu rUIPOKCHIAa HATPUs C YIIIEKUCIBIM ra3oMy. 22. Penenne skcrepruMeHTaaIbHbIX
3a1a4 1o reMme: «OcHoBaHuA. Peakuys HeNTpaau3anum.

Tema 3. Ilepuoamueckmii 3axkoH u Ilepmonmueckass cucrema xummuuyeckux 3jaemento /I, H.
Menneneea. CTpoenne aToMoB. XuMHu4eckas cBs3b. OKUCINTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUH
(13 gyacoB)

Ilepnonnueckuit 3akoH. Ilepnoguueckas cucrtema xumudeckux snemeHToB J[. M. Menneneesa.
CtpoeHue aToMOB. DJIEKTPOHHAs OpOMTaNb. DHEPreTHYeCKue YpPOBHM M TOAYPOBHH artoma; s-, p-, d-
opbuTanu. DIEKTPOHHbIE KOHQUTypauuu U 3NeKTpoHHO-rpaduueckue Gopmynsl atomoB. CTpoeHHe
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbiX 20 xumuueckux aneMeHToB [lepuoanyeckoit cuctemst . U.
MeHieneeBa: pacnpeziefieHHe 3JIEKTPOHOB [0 JHEPreTHMYECKHM YpPOBHSM, MOJYPOBHAM U OpOUTAIISM.
3aKOHOMEPHOCTH W3MEHEHHs paguyca aTrOMOB  XMMMUYECKHX  JIEMEHTOB, METAUIMYECKHX H
HEMETAJUIMYECKUX CBOMCTB IO Trpynnam M Iepuojam. V3MEHEHHE KHCIOTHO-OCHOBHBIX CBOWMCTB
COEIMHEHUI XUMUYECKHX AJIEMEHTOB B IEPUOJIaX U TPYIINax.

DNEKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. XHMHUYECKas CBsI3b M €€ BHJbI: KOBaJICHTHAs
MOJIIpHAs CBSI3b, KOBAJICHTHAS HETOJIApHAs CBSI3b, HOHHAS CBA3b. MexaHH3Mbl 00pa30BaHUs KOBAJICHTHOHN U
MOHHON CBSI3U. OJEKTPOHHBIE U CTPYKTYpHBIE (OPMYJbI BEUIECTB. THIBI KPUCTAIUIMUECKUX PEIIETOK:
WOHHAs1, aTOMHAs!, MOJICKYJISIpHAs. U UX XapaKTEPUCTUKH.

Crenenp okucnenusi. OmnpeneneHue CTENEHEH OKUCICHHS aTOMOB B OMHApHBIX COCTUHEHUSX.
OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakuuu. IIporeccsl okucaeHUs U BOCCTaHOBIEHUS. OKUCIUTENU U
BoccTaHOBUTENHU. COCTaBlIEHUE YpaBHEHUH NPOCTHIX OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUMH U



paccTaHOBKa B HUX KOA((PHUIIMEHTOB METOAOM 3JIeKTpoHHOTO OanaHca. [Ipoekt. Beibop Temsl. PaboTa Haz
IIPOEKTOM.
Ilpakmuueckue padomwr: 23. MonenupoBaHUE CTPOEHUS MOJIEKYJ MPU MOMOIIM PUCYHKOB, MOJEIIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (hopmy:n. 24. OmnpenencHue TeMIEpaTyphl TUIABICHUS BEIIECTB C Pa3HBIMH
TUNIAMU  KPUCTAJUIMYECKUX pemeTok. 25. OmnpeneneHue KHUCIOTHOCTH TOYBBL  26. Pewenne
SKCIEPUMEHTANIbHBIX 337a4 1o Teme: «OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. V3yueHue peakiuuu
B3aMMOJICHCTBUS CYIb(UTA HATPHUS C IEPOKCHIIOM BoIopoaay. 27. Onpexnenenue pH B X01e OKHUCITUTENHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM.

9 kiace
Tema 4. BemectBa u xumudeckue peakuuu (11 yacon)

OcHOBHBIE 3aKOHOMEPHOCTH MpPOTEKaHWs XUMHUYeCKHX peakuuid. Kraccupukanus XUMHUYECKHX
peaKkiuil 1Mo pa3IMyHbIM MpU3HAKaM. 3akoH ['ecca u ero cieAcTBus. BrruncieHus mo TEPMOXUMUYECKUM
YpaBHEHUSIM.

[ToHsiTe 0 CKOPOCTH XMMMUYECKON peaklMy. 3aKOH JAEUCTBYIOIIMX Macc. PakTopbl, BIUSAIOLIUE HA
CKOPOCTh XUMUYIECKOU peakiuu. DHeprus akTuBamuu. [lorstre o kataimse. @epMeHThI. THTHOUTOPEI.

[Tonsitrie 06 06paTUMBIX U HeOOpaTUMbBIX XUMHUYecKUX peakiusx. [Ipunuun Jle [larense. YcnoBus
CMELIEHUS XMMUUYECKOro paBHOBecHs. DaKTOPBI, BIMSIIOIIME HA COCTOSHUE XHMHUYECKOTO PABHOBECHSI.
[IporHo3upoBaHre BO3MOKHOCTM NPOTEKAHUS XUMHYECKUX IPEBpPALICHUN B Pa3IMYHBIX YCIOBHUSAX Ha
OCHOBE MPECTaBICHUN 00 U3YUYECHHBIX AIEMEHTAaX XUMHUUECKONH KUHETUKU U TEPMOJIUHAMUKH.

OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE  peaklUuu. BakHple  OKMCIUTENIM M BOCCTAaHOBUTEIU.
[lepmanranatr kanus (xapakrepuctuka). CocCTaBlI€HHE YypaBHEHHUH OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxkiuuil ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

DNeKTpoaUuTHUECKas Auccolualus. XHUMUYECKHEe peakuuu B pacTBopax. Kpucramioruaparsl.
DNEeKTPOIAUTHl U HEAEKTPoJauThl. CHIIbHBIE U cladble AIeKTpoauThl. CTENeHb NUCCOLMAlMU, KOHCTaHTa
nucconuanuu. oHHoe npousBeieHne Boabl. BomopoaHblil nokazaTens. MHAUKATOphl. DAEKTPOIUTHYECKAS
JUCCOIMAIMs KUCIIOT, OCHOBAaHUW U COJIEH.

Peakuuu wmoHHOro oOMeHa. YCIOBHS TPOTEKaHUs pEaKIHii HMOHHOTO oOMeHa. MoIeKyisipHEIE,
MOJIHBIE U COKpaIIEHHbIE MOHHBIE YpaBHEHUs peakunii. KauecTBeHHbIE peakiii Ha HOHBI.

I'unponu3 conell. oHHble ypaBHEHHUs rujiposn3a cojeil. Xapakrep cpelapl B BOAHBIX PacTBOpPax
COJIEH.

Buotuucnenua (ucnonwvzoeams 3adanus BIIP u OI'3):

— TI0 TEPMOXHUMHUYECKOMY YPaBHEHHIO PEAKIIMH: TETJIOBOrO 3 (PekTa XUMHUIECKON Peakiiuu Mo KOJTUIECTBY
BEIIIECTBA, Macce Uiu 00BEMY, MpOpearupoBaBIIETo UM 00Pa30BABIIETOCS BEIIECTRA.

Ilpakmuueckue pabomowi: 28. PemieHHe SKCIEPUMEHTAIBHBIX 3aJad MO TeMe: «IJIEKTPOJUTHYECKas
peakuus». 29. PemieHune sKcnepUMEHTANbHBIX 33Jlad MO TeMe: «JIEKTPOJIUTHI U HEIEKTPOIUTHD». 30.
Pemenne skciepuMeHTANBHBIX 337a4 10 TeMe: «CUIIbHBIE U cllabble AeKTPOIUThI». 3 1. N3yueHue BIUsSHUS
TeMmIeparypbl Ha auccounanuio. 32. M3ydyeHue BIMSHUS KOHLEHTpAlMU pacTBOpa Ha AuMccoluainuio. 33.
N3yuenue BausHUSA pacTBOopuTens Ha auccouuanuto. 34, OmnpeneneHue KOHILEHTPALUKUU COJIU IO
3JIEKTPONPOBOJHOCTH pacTBopa. 35. PelieHne 3KCepUMEHTAIbHBIX 3a7a4 Mo Teme: «Peakium MOHHOTO
oOmena. B3anmogeiictBrue ruapokcua 6apusi ¢ cepHoil kuciaoroi». 36. Omnpenenenne pH pactBopos. 37.
Pemenue skcnepuMeHTANIbHBIX 3a1a4d 1Mo TeMme: «Peakuus HeWTpanuzanuu. B3anmopaencTBue ruapokcuaa
HATpHUsI C COJISTHOM KHUCIIOTON». 38. Pelienne sKcnepuMeHTabHBIX 33/1ad 10 TeMe: «/leruaparanus conen».
39. W3yueHne BIMAHUS pa3IMYHBIX (PAKTOPOB Ha CKopocTh peakimu. 40. OmnpenerneHue XJIOpHA-HOHOB B
nuTeeBol Bome. 41. OmnpeneneHue HUTPAT-MOHOB B IIUTATENIBHBIX pacTBOpax ¢  IIOMOIIbIO
HMOHOCEJIEKTUBHOT'O AJIEKTPO/IA.

Tema 5. HemeTa/sibl 4 X coeuHeHus (7 4acos)

T"ajmoredrl. XuMuuyecKkue cBorcTBa rajoreHoB. CoequHEHNS rajJOreHoB.



OnemenThl VIA-rpynnbsl. Xumuyeckue cBOWCTBA 3eMeHTOB VIA-rpynmbl. CBOHCTBA M COEAMHEHUS
aneMeHTOB VIA-rpynmnel. IlpencraBieHus 0~ XMMHUYECKOM  MPOU3BOJICTBE M CBS3AHHBIX C HUM
npodeccusnx. KadectBenHsie peakinu Ha cyabpuT-, cynbdua- u cynbdar-aHnoHsl. HaxoxaeHue cepsl u e
COEAMHEHHH B IIPUPOJIE.

OnemenTbl VA-rpynnsl. A3oT. Ammuak. Conu ammonusi. KauecTBeHHast peakiivsi HA MOHbI aMMOHMUSI.
Coenunenus azota. KauecTBeHHBIC peaKIMK Ha HUTPAT- U HUTPUT-aHUOHBI.
doctop. Coenqunenus dpocdopa. KauecrBennas peakuus Ha pochar-uonsl. [IpeacraBieHus o raioreHuax
dbocdopa (111, V).

OnemenThl [VA-rpymnmnel. Yriepoa, autorpornasie Moaudukanuu (rpadut, anvas, GymiepeH, rpadeH,
HAaHOTPYOKM), (U3MUYECKHEe W XHMHUYECKHE CBONCTBAa MPOCTHIX BemecTB. aacopOuuu. CoeauHeHUs
yraepona. KauectBenHass peakiusi Ha KapOoHaT-uoHbl. bop. OcobenHoctu ctpoenust aroma. OOurue
npecTaBiIcHus 0 GPU3NUSCKUX U XMMHYECKHUX CBOMCTBax. bopHas kucnora.

Buvtuucnenusn (ucnonvzoeams 3a0anusn BIIP u OI'3):

— Macchl MPOJIyKTa PEaKIUH M0 U3BECTHON MaccoBoil (00bEMHOI) Aose (%) ero BrIXoJa OT TEOPETUUECKH
BO3MOXKHOTO;

— MaccoBoil (00bEMHOI) monu (%) BBIXOJA MPOAYKTA PEaKIUU MO U3BECTHOI Macce (00BEMY) UCXOAHOTO
BEIIECTBA U MTPOYKTA PEAKIINU;

— TI0 ypaBHEHUSM XMMHUYECKUX PEaKIIU, €ClIi OJIMH UX PEarcHTOB JaH B U30BITKE;

— 00BEMOB I'a30B 10 YPaBHEHUIO XMMUYECKON peaKIiy.

Ilpakmuueckue pabomui: 42. Penienne >KCIEpUMEHTAIIBHBIX 33/1a4 1o Teme: «CBOCTBa OPOMHOI BOJBI».
43. Pemienue sKcriepuMEHTaNBHBIX 3amad mo Teme: «Hewmeramnel. anorensl. M3ydenue Qusmueckux u
XUMHUYECKHUX CBOMICTB Xjopa». 44. Pemenue skcnepuMeHTanbHbIX 3adad 1o Teme: «llnaBinenue u
KpucTaymm3anusi cepel». 45. Pemenue skcnepuMeHTalnbHbIX 3anad no teme: «Hemeramnsl. M3yueHue
CBOMCTB CEPHMCTOTO ra3a U CEPHUCTOM KHUCIOTBHD). 46. PelieHne >KCHNEpUMEHTANbHBIX 3a1ad IO TEMeE:
«OcHOBHBIE CcBOMCTBAa amMMmuaka». 47. OmnpenerneHne aMMUA4YHOM CENIUTPBl U MO4YeBHHBI. 48. PemieHue
AKCIEPUMEHTANIbHBIX 33Ja4 110 3aJaHuto 23, 24 OI'D xumus.

Tema 6. MeTa/iibl M UX coeTuHeHUs (6 YacoB)

Merannuueckast CBA3b U METAJUIMUECKas KpHUCTauIMyecKkas pemérka (MpUMHTHUBHAs KyOudeckas,
O00BEMHO-IIEHTPUPOBaHHAs  KyOudeckasi,  IpaHELEHTpUpPOBaHHAas  KyOuueckas,  IeKcaroHajlbHas
IJIOTHOYNIAKOBaHHAas ). 3aBUCUMOCTD (PU3NYECKUX CBOMCTB METAJIJIOB OT CTPOEHHUS KPUCTAIIOB. DJIEKTPOIIN3
pacmiaBoB ¥ pacTBOPOB COJIEH KaK OJIMH U3 CIIOCOOOB MOJIyUYEHUSI METAIIIOB.

Mertamibl A-rpynn
[lenounblie MeTaIbl: (PU3NYECKHE U XUMHUECKUE CBOICTRA.

[[lenoyHO3eMeNbHBIE METAILTBI MATHUHA U KaNbIHA: (PU3HMUECKUEe U XUMUYECKHE CBOWCTBA MAarHus U
Kanplus.  BaxHeimne coequHEHUS KajbIMs M MarHus, CBOMcTBa. JKECTKOCTh BOJBI M CIOCOOBI €&
YCTPAaHEHHS.

AmomuHUM: QU3NYECKHEe W XUMUYECKHE CBOWMCTBA aIFOMUHUA. AMQOTEpHBIE CBOIMCTBA OKCHIA U
TUIPOKCH]IA ATTFOMUHHSL.

Metamiel b-rpynmn

Oco0OeHHOCTH CTpPOEHHUSI aTOMOB. SIBIEHHE «IpoBaia» IEKTPOHA Ha MPUMEpPE CTPOCHHS aTOMOB
Xpoma, Memu, cepebpa. BaneHTHbIE cOCTOsHHS aTOMOB d-2JIEMEHTOB, CTENEHH OKHCJICHHS aTOMOB B
COCTMHEHHSIX. 3aBUCUMOCTh KHCIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB U THIPOKCHIOB METaIOB OT
3HAUEHUS CTENEHU OKHUCIEHUS DJJIEMEHTa B COEAMHEHMHM (HAa IIpUMEpe COEAUHEHMH XpoMma).
[lepBoHaUaIbHBIC IPEACTABICHNUS O KOMIUIEKCHBIX COCTNHEHHSX.

Menp u cepebpo: CTpPOCHHE aTOMOB, CTEIEHW OKUCIEHWs. OOImue KpaTKUe MPECTaBICHHS O
(GU3NIECKUX U XUMUYECKHAX CBOWCTBAX MPOCTHIX BEIIECTB (B3aMMOACHUCTBUE C KUCIIOTAMHU- OKHCIUTEIISIMH),
00 WX OKCHIAaX, THAPOKCHUIAX M CONAX; WX npuMeHeHHH. [IpencraBineHuss 00 aMMHAYHBIX KOMIUIEKCAX
cepeOpa u meau. KauecTBeHHbIe peakiiuu Ha KaTHOHBI Menu (2+) u cepedpa.



[{uHK: cTpOoeHHE aTOMa, CTETICHh OKUCIICHHUS. XapaKTepUCTUKa (PU3UIECKUX U XUMUYECKUX CBONCTB,
npuMeHeHue, aM(poTepHbIe CBOMCTBA OKCHIA U THAPOKCHIa. KauecTBeHHBbIC peakliny Ha KAaTHOHBI ITMHKA.

Keneso: ctpoenue atoma, cteneHu okucieHus. OKcuabl, THAPOKCHIBI U conu kene3a (II) u xenesa
(IIT), ux cocras, cBoiicTBa U nojiyueHue. KauecTBeHHbIE peakIluu Ha KaTUOHBI xKene3a (2+) u xkenesa (3+).
Botuucnenusa (ucnonwvzoeams 3adanusn BIIP u OI'3):

— COCTaBa cMecel C MCIIOThb30BAaHUEM PEIICHUS CUCTEM YPaBHEHUIT*;

— M0 YpaBHEHUSIM 3JIEKTPOJIM3a PACIIABOB U PACTBOPOB BEILIECTB;

— Ppa3JIMYHBIE TUIIBI BBIYUCICHUH 10 YPaBHEHUSAM XUMHUYECKUX PEAKIIUN.
Ilpakmuueckue pabomeor: 49. MoaenupoBaHue METAUIMUYECKON KpUCTaunueckon peméeTku. 50. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 1Mo Teme: «CpaBHUTEIbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIHHOM CIIOCOOHOCTH
MetauioBy». S51. Pemenue sKcnepuMeHTalIbHBIX 3amady 1o TeMme: «Kampuuii W ero coeauHeHwusl.
B3aumMogeiicTBre M3BECTKOBOM BOJBI C YIJIEKUCIBIM razom». 52. Pelienue 3kcrepuMeHTaIbHbIX 3a7a4 110
teme: «XKenezo OkuciieHne Kee3a BO BIAKHOM BO3yXe».
Tema 7. Xumus u okpyskawomas cpena (10 yacon)

OCHOBBI  9KOJIOTMUECKOW TPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH  Cpelbl.
DKOJOTHYeCKHe MpPOOIeMbl, CBA3aHHBIE C COCIWHEHHUSMHU YIJIepojaa, a30Ta, Cepbl, THKEIBIX METalIOB.
[Tonstne o mnpenenbHo pomycTumon koHueHtpanuu BemiectB (IIJJK). Ponp xumum B pernenun
9KOJIOTHYECKHX MPpo0sIeM. BrInoHeHne mpoeKTa.

IlnannpyemMble pe3y/bTaThl OCBOEHUSI KypPca BHEYPOUYHOM 1eITeJIbHOCTH
3aHATHS B paMKax MPOrpaMMbl HANpaBJIEHB Ha OO0CCICUEHUE JOCTIKEHUH IIKOJIbHUKAMH,
CJIEIYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
JIMYHOCTHBIE Pe3YJbTAThI
Jluunocmuvie pe3ynbmamel OCBOEHUS MPOrpaMMbl BHEYPOUHOM JAESTEIBHOCTH JOCTUTAIOTCS B XOJE
oOyueHuss XUMHUU B €IMHCTBE Yy4eOHONW ¥ BOCHUTATENBHOM JEATENBHOCTH MIKOJNBL. OHHU OTpaXkaroT
TOTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCA CHCTEMOH TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAllUd U

paciIpeHue onbITa JesITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:
Ilampuomuueckozo éocnumanusn:
® [IOHMMaHME 3HAYEHUS XUMHUYECKOW HAyKH M TEXHOJIOTMM B XH3HH COBPEMEHHOro OOlIecTBa, B
pa3BUTHM SKOHOMHKHM Poccun u cBoero pernoa.
I'pasicoanckozo éocnumanusn:
® [pE/JCTaBJICHHE O COLMAIBHBIX HOPMax W MPaBUJIaX MEXJINYHOCTHBIX OTHOLIEHHUH B KOJUIEKTHUBE,
MPOSIBJICHNE KOMMYHUKATUBHOW KYJIBTYPHl B pa3HOOOPa3HOM COBMECTHOM 1A TEbHOCTH.
IJennocmu nayunozo nosnanun:
® MHUPOBO33PEHYECKHE TMPEICTABICHHUSI O BEIECTBE M XHMHUYECKOH pPEaKIHWH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKH U HEOOXOAWUMBIE JJIsl MOHMMAHUS CYIIHOCTH HAay4HOM
KapTUHbI MHUpPA; OCO3HAHWE LIEHHOCTH HAayYHOTO  IO3HAHUS JUIS Pa3BUTHs KaXIOro 4YeloBeKa U
MIPOU3BOIUTENBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HAyKH «XUMUS» B CUCTEME Hay4HBIX
MIPEJICTaBIICHUI O 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOIHON U
TEXHOJIOTUYECKON CPENOi;
® [I03HaBaTeNbHAs MOTUBAIM U HHTEPEC K O0YUEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTHIO U
caMo00pa30BaHMIO, K HCCIIEOBATEILCKOMN e TETbHOCTH.
Du3uuecko20 60cnUmManus, GOpMuUpoCanHus Kyaomypol 300p06ba U IMOUUOHATLHOZ0 OJ1A20NOSIYUUA:
® 0CO3HAHHE IICHHOCTHU JKU3HU, HEOOXOIUMOCTH COOIIOIEHUS MPaBUI OE30MaCHOCTH MPU OOpaIieHuu
C XUMHUECKUMH BEUIECTBAMH B YUE€OHBIX U )KU3HEHHBIX CUTYaIUsX.
Tpyooeozo éocnumanus:
e (opMHUpOBaHHME LEHHOCTHOIO OTHOIICHHUS K MCCIIEIOBATENBbCKON JAEATEIIBHOCTH Kak BBICOKO
BOCTPeOOBAHHOI B COBPEMEHHOM OOIIECTBE.



IKon0zuueckozo eocnumanus:

OCO3HaHHE HEOOXOIUMOCTH OTHOIICHUS K MPUPOAE KaK UCTOYHUKY KU3HHM Ha 3emiie, OCHOBE €&
CYLIECTBOBAHMS;

OCO3HaHUe T7100aTHHOr0 XapaKTepa SKOJOTHISCKUX MPOOJIeM U MMyTEeH UX PelICHUS;

CIIOCOOHOCTh TMPUMEHSTh 3HAHMS, IOJIydaeMble MPH H3YYCHUM XUMHM, JI1 pELIeHUs 3ajaad,
CBSI3aHHBIX C OKPYXAIOLIEH CPELON;

TOTOBHOCTD K YUaCTHUIO B IPAKTHUUECKOM JEATEIbHOCTH KOJIOTUYECKOM HAIIPABIEHHOCTH.

MeTanpeaMeTHbIE Pe3YJabTaThI

MertanpeamMeTHble pe3ynbTaThl O0O0YYarOIIMXCS, OCBOMBILMX IPOrpaMMy BHEYPOUHOM JESTEIBbHOCTH

y4eOHOro npeaMera «XUMHs» OCHOBHOTO 00IIero 00pa3oBaHusl, BKIIOYAIOT:

yCBOGHI/Ie MCXKINCHUIIIIMHAPHBIX (MC)KHpeI[MeTHI)IX) HOHS[TI/Iﬁ, OTpaKaromux MaTepI/IaJ'IBHOC
€IMHCTBO MHpa U TIpoIlecC MO3HaHWs (BEIIECTBO, CBOMCTBO, DHEPTHs, SBJICHHE, HAYYHBIH (aKT,
3aKOHOMCPHOCTb, T'MII0TE3a, 3aKOH, TCOPU, Ha6JIIOIleHI/Ie, HN3MCPCHUC, UCCIICAOBAHUC, DKCIICPUMCHT
¥ 11p.);

OBJIAACHUC yHI/IBepcaJIBHBIMI/I y‘le6HLIMI/I ﬂeﬁCTBHHMH (H03HaBaTeJ'IBHBIMI/I, KOMMYHI/IKaTI/IBHBIMI/I,
PETyISTHBHBIMH), BKHBIMU ISl MOBBINICHUS 3()P()EKTHUBHOCTH OCBOCHHUS COAEPIKAaHUS Y4eOHOTO
npenMera, (GOPMUPOBAHUS KOMIICTCHIIUH, a TAaKKe MPOCKTHO-HUCCIICOBATEIBLCKON ICSITEILHOCTH
yqamuxca B KprC XUMHUU,

CHOCO6HOCTB X HUCIIOJB30BATH B yqe6H0171, MMO3HABATEIHLHOU U COI.[I/IEIJILHOﬁ IIpaKTHUKCE.

OBJ’I&I{CHI/IC YHUBCPCAJIbHBIMU ITO3HABATCIIbHBIMU yT-IC6HBIMI/I [lef/'ICTBI/I?[MI/I BKJIFOYACT:

ba3zoevie nocuueckue oeticmeusn:

YMEHHUS UCIIOIB30BATh MPUEMBI JJOTUYECKOTO MBILUICHHS IIPU OCBOCHUHU 3HAHUH: PACKPBIBATH CMBICII
XUMHUYECKUX MOHATHH (BBLAENATh MUX CYIIECTBEHHBIE NMPU3HAKH, YCTAaHABIMBAaTh B3aWMOCBS3b C
JPYTUMHU MOHATHAIMM);

aHaJM3UpOBaTh, CpaBHMBATh, 0000INATh, BBHIOMpPATb OCHOBAaHUSA M KilaccuuKanum U
CUCTEMATU3AlMU XUMHYECKUX BEIIECTB U XUMHUYECKUX PEAKLIAM;

yCTaHaBJIMBATh MPUUNHHO-CIIEACTBEHHBIE CBSI3U MEX/1y 0OBEKTaMH U3Y4EHUS;

CTPOMTB JIOTUYECKUE PACCYX ACHUS (MHIAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUN);

npenjgaraTb KpUTEPUU M BBIABIATH OOIIME 3aKOHOMEPHOCTHM M TPOTHBOPEUYUS B HU3Yy4aeMbIX
IIpOLIECCAX U SBJICHHUSX;

JIeN1aTh BBIBOJIBI U 3aKIIFOUEHHS;

YMEHHUS MpPUMEHSATh B IIpoOlLecce TMO3HAHWsS MOHATHS (MpPEeIMETHble M MeTalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCHOJb3yeMble B XHMHUH, NPeoOpa3OBBIBATH MOJIEIbHbIE
MPEJCTaBICHU — XMMUYECKUH 3HaK (CHMMBOJI JJIEMEHTa), XUMHUecKas (opMmyla U ypaBHEHUE
XUMHUYECKON PeaKIMi — IpU PEelIeHNH YYeOHBIX 3a]]a4; ¢ Y4ETOM 3THX MOJEIbHBIX IPEICTaBICHUN
XapaKTEpPU30BaTh N3y4aeMble XUMUYECKUE BEIIECTBA U XUMUYECKNE PEAKLIAH.

ba3zoevie uccneoosamenvckue oeiicmeusn (METOIbl HAYYHOTO TIO3HAHUS BEIIIECTB U SIBJICHUH):

YMEHHSI NPUMEHATh METOJbl HAYYHOI'O IIO3HAHMSI BEUIECTB W SIBICHUH HAa HSMIMPUYECKOM U
TEOPETUYECKOM YpPOBHSIX B y4eOHOW TO3HABaTEIbHOM U  MPOEKTHO-UCCIIEN0BATEIbCKOM
NeSITeNIbHOCTH;

YMEHHSI HCIOJb30BaTh IIOCTABJIEHHBIE BONPOCH B KAauyeCTBE HWHCTPYMEHTa IIO3HAHUS U
CaMOCTOSITEJILHO CTaBUTh BOIIPOCHI; aHATM3UPOBATh (DAaKThI, BEIABIATE U (OPMYIUPOBATH MPOOIEMY,
OIIPENIeNIATH 1IeJIb U 33J]a4l, COOTBETCTBYIOIINE PELICHUIO IPOOIEMBI;

npeaaraTh OMUCATENbHYIO WIH OOBSICHUTEIBHYIO THIIOTE3Y U OCYIIECTBISATH €€ IPOBEPKY;

YMCHHA HTPOBOAUTH U3MCPCHUA HGO6XO,Z[I/IMLIX mapaMeTpoOB, BBIYHUCJICHUA, MOACIHNPOBAHUC,
HaG.HIO,Z[eHI/ISI U SKCHICPUMCHTBI (pea.IIBHLIC u MLICJIGHHBIG), CaMOCTOATCIIbBHO TIPOTHO3UPOBATH



pe3yabTaThl, (OpMyJIHpOBaTh OOOOLIEHHWS M BBIBOABI IO pe3ylbTaTaM IMPOBEAEHHOIO OIbITA,
HCCIIEIOBaHMsI, COCTABJIATh OTYET O MPOJETAHHON padoTe.
Ilpuémot pabomot c ungopmayueii:

® YMEHHUS OpUEHTHPOBATHCS B PpA3IMYHBIX HCTOYHUKAX HHPOpMaLuu (Hay4HO-TIONYJIsIpHas
JUTEpaTypa XUMHUYECKOT0 COJIepKaHMsl, CIIpaBOYHbIE O0co0us, pecypcsl MHTepHeTa);

® aHATU3UPOBATh MHPOPMALIUIO U KPUTUYECKU OIICHUBATH €€ JOCTOBEPHOCTb M HENPOTUBOPEUHUBOCTD,
0TOMpaTh U UHTEPIPETUPOBATH MH(DOPMALIMIO, 3HAUMMYIO JUIsl pellieH s y4eOHOH 3a/1a4H;

e yMEHHUS MPUMEHSTh pPA3IUYHbIE METOJIbl M (OPMYIHUPOBATH 3aMpPOCHl NMPH TOUCKE U OTOOpe
nH(popManuy, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YI€OHBIX 3a/1a4;

® UCMONB30BaTh HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIE TEXHOJOTMH M  Pa3IUYHbIE TOMCKOBBIE
CHCTEMBI;

® CaMOCTOSTENIHO BBIOMPATh ONTUMANIbHYIO (pOopMy mpesacTaBieHus MHGOpMauK (CXeMbl, rpaduKy,
Jyarpammbl, TaOJIHUIbI, PUCYHKH U T.I1.);

® YMEHHS MCII0JIb30BaTh HAy4YHbIH S3bIK B KAUECTBE CPEACTBA PaOOTHI C XUMUUECKOHW HH(pOpMaLyeH;

® TPUMEHATh MEXKIpeIMeTHbIE ((QU3NYECKHEe W MaTeMaTW4YeCKHe) 3HAKM M CHUMBOJBI, (OPMYIIHI,
ab0peBUaTypbl, HOMEHKJIATYpy, MHCIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKUE
CpeACTBa HAIJIATHOCTH.

OBnazieHHe CUCTEMOHl  yHUBEpCalIbHBIX Y4eOHBIX KOMMYHMKATHBHBIX JeHcTBUN  oOecrieuyuBaer
c(OPMHPOBAHHOCTH COIMAIBHBIX HAaBBIKOB OOIIECHNS, COBMECTHOM JIESITEILHOCTH, B TOM YHCIIE:
Ymenua oowenun (nucomennoit u ycmnoit KOMmMynukayuu):

® [IPEJCTaBIATh NOJYYEHHBIE PE3yJbTaThl O3HABATENBHOM AEATENBHOCTH B YCTHBIX U NMHCBMEHHBIX
TEKCTax;

e 1nyOJWYHO BBICTYNAaTh C MPE3EHTALUEH pe3ylbTaTOB BBIMOJHEHUS XUMHUYECKOIO 3KCIIEPUMEHTa
(uccnenoBaTeNbCKoi 1a00paTOPHOM MM MPaKTHYECKON paboThl, y4eOHOTIO IIPOEKTa).

Ymenus yueonozo compyonuuecmea (rpynmnonasi KOMMyHUKAIINs):

® y4yacTBOBaTh B TIPYMNNOBBIX (opMax pabOThI: MJIAHUPOBATH OPraHU3ALMUIO COBMECTHOW paboTHI,
OIIpEeJIENIATh CBOIO POJIb, PACHPEACIATH 3a/1a4l MEXy YJICHAMHU TPYIIIBL;

® BHINOJHATH CBOIO YacTh pabOTHI, KOOPAWHUPOBATH CBOU JICHCTBUS C IEHCTBUAMHU JPYTUX UIICHOB
KOMaH/Ibl, ONIPENeNIATh KPUTEPUH IO OIIEHKE KauecTBA BBHIMOJIHEHHON pabOThI;

e pemiaTth BO3HHMKAMOIIUE NMPOOJIEMBI HA OCHOBE yu€Ta OOIIMX MHTEPECOB M COTIACOBAHMS TMO3HIINH,
y4acTBOBaTh B OOCYXJCHHH, OOMEHE MHEHUSMHU, «MO3TOBOM INTypMe» U ApYyrux Qopmax
B3aUMOJICHCTBHSL.

OBnazieHHe  YHUBEPCAIbHBIMU  y4EOHBIMH  PETYJIATUBHBIMU  JIEHCTBHSIMHM  BKJIIOYAaeT  pa3BUTHE
CaMOOpPraHU3aI1H, CAMOKOHTPOJIS,, CAMOKOPPEKIMH, B TOM YHUCIIE:

® yMEHUS pemaTh y9eOHbIE U NCCIIEA0BATENILCKUE 3a/1a4H;

® CaMOCTOSITEIbHO BBIOMpaTh CIOCOO perieHusi y4eOHOM 3aiayd, IUIaHMpOBaTh CBOIO PaldOTy Mpu
perieHnu yueOHOM HIIH UCCIIeI0BATEIbCKOM 3a1a4H,

® Ha OCHOBE INOJYYEHHBIX pe3yJbTaToB (OPMYIUPOBATH OOOOIIEHUS M BBIBOJBI, MPOTHO3UPOBATH
BO3MOKHOE Pa3BHTHE MPOIIECCOB;

® AHANU3UPOBATh pE3YNIbTaThl: COOTHOCHTb CBOM JAEWUCTBUS C IUIAHUPYEMBIMHU pe3yJbTaTaMu,
OCYILIECTBISATH CAMOKOHTPOJIb AEATEIbHOCTH;

® KOPPEKTHPOBATH CBOIO JEITEIBHOCTh HA OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

IIpeaMeTHbIe pe3yabTaThl

8 knacc
1) PacKphIBaTh CMBIC OCHOBHBIX XHUMHYECKHX IOHSTHHA: aTOM, MOJIEKYJIa, XHMHUCCKUN DJIEMEHT,
METaJlJI, HEMETaJUI, aJUIOTPOIHs, IPOCTOE BEIISCTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOJHAS |
HEOJIHOPO/IHAS), BAJCHTHOCTh, OTHOCHTEJIbHAS aTOMHAs W MOJICKYJISIpHAs Macca, KOJUYECTBO BEIICCTBA,



MOJIb, MOJISIPHAsE Macca, MaccoBas JOJs1 XHMHYECKOTO JJIEMEHTa B COCIMHEHHH, MOJIIPHBIH OO0BEM,
OTHOCUTEJIbHAS TUIOTHOCTh T'a30B, OKCH/I, KHC- JIOTA, OCHOBaHHUE, COJIb, aM(POTEPHBIN OKCUI, aM(OTEPHBIHA
THAPOKCHJ, XUMHUYECKas peakmus, KiIacCUPUKAIMSI  PEaAKIUH:  PEaKkluH COSIUHEHUsS, PEaKIUu
pa3IoXKEHUs], peaKIK 3aMEIEHUs, peaKIIi OOMEHA, JK30- M JHIAOTEPMHUYECKHE PEAKIUH; TEIuIo- BOU
addekT peaknuu; SAPO aTOMa, SJICKTPOHHBIA CIIOM aToMa, aroOMHas  OpOWTaNb, paguyc  aToMa,
XMMHYECKass CBsA3b, MOJISIPHAS M HEIOJSpPHAs KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, MOH, KaTUOH, AaHUOH,
pacTBOp, MaccoBasi J0JIsl BEIIEeCTBa (MPOLEHTHAs KOHIIEHTpAlMsl) B PacTBOpE, MOJSpHAs KOHIUEHTpaIus
BEIIIECTBA B PACTBOPE; AJIEKTPOOTPUIATEIBHOCTb, CTENEHb OKHUCJICHHUS, OKUCIMTEIN UM BOCCTAHOBUTEIH,
OKHCJICHUE M BOCCTAaHOBJICHUE, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAaKIMHU, METOJl  AJECKTPOHHOTO
OanaHca;

2) WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSATHUH U MPUMEHATH 3TU MOHATUS TPHU
ONMCaHMH BELIECTB U UX MPEBPALICHU;

3) WCIIOJI30BaTh XHWMHUYECKYI0 CHMBOJUKY [UIsi COCTaBlieHHUs (GOpMYyJ BEIIECTB M ypaBHEHUH
XMMHYECKUX PEAKIIUI;

4) OTPENIETATh MPUHAJICKHOCTD BEIIECTB K ONMPENeIEHHOMY KJIaCCy COSIUHEHUN M0 GopMyIiaM; BUIBI
XUMHUYECKOH CBS3U (KOBAJICHTHOW U HOHHOM) B HEOPTAaHMYECKUX COCTUHEHUSX;

5) pacKpbIBaTh CMBICI 3aKOHOB COXpPaHEHHWs MacChl BEIIECTB, IMOCTOSHCTBA cocTaBa, [lepuoanueckoro
3akoHa [[. WM. MengeneeBa, aTOMHO-MOJEKYJISIPHOM TEOpUH, 3aKOHA ABOraJpo U €ro CIJEICTBU;
MPEACTABICHUI O HAyYHBIX METOAAaX IIO3HAHUS, B TOM YHUCJE SKCIEPUMEHTAIBHBIX U TEOPETUUYECKHUX
METOJIaX UCCIETOBAHUS BEIIECTB U U3YUYCHUS XUMUYECKUX PEAKLIU;

6) JIEMOHCTPHUPOBATh MOHUMAHUE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT
ux monoxenus B llepuonuueckoil cucteme; OOBICHATH CBA3bL IMOJOKEHUS dneMeHTa B [lepumonmnueckoii
CUCTEME C pacIpeieICHUEeM DJIEKTPOHOB 0 YPHEPTETUYECKUM YPOBHSIM, MOIYPOBHSAM U OPOUTAISIM aTOMOB
MEPBBIX YETHIPEX MEPHUOJIOB;

7) KJIaCCU(UIIUPOBATH XUMUYECKUE IIIEMEHTHI; HEOPraHNYECKHUE BEUIECTBA; XMMHUECKHUE PeaKkIuu (1o
YHCITy U COCTAaBY yYaCTBYIOIIUX B PEeaKIIMU BEUIECTB, MO TEII0BOMY 3D PeKTy);

8) XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA OKCUIOB, KHCIIOT, OCHOBAHUMN U COJEH,
FEHETUYECKYI0  CBA3b  MEXAY HHUMH, IIOATBEPXKAAs IPUMEpPaMH  MOJEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

9) OOBSICHATHP U TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX COCTaBa M CTPOCHWS;
BO3MOHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUIN B PA3JIMYHBIX YCIOBUSX;

10) BBIYUCIISATh MOJIIPHYIO MacCy CMECH, MOJIbHYIO JOJIIF0 XUMHUYECKOTO 3JIEMEHTa B COEAUHEHUMU;
MacCOBYIO JIONIO  XHMHYECKOTO 3JeMEeHTa Mo (Gopmyse COeAMHEHUS; HaXOIUTh MPOCTEUITyto (Gopmymy
BEILIECTBA MO0 MAaCCOBBIM WJIM MOJBHBIM JIOJSIM 3JIEMEHTOB; MAacCOBYIO JOJIIO BEIIECTBA B PacTBOpE,
MOJISIPHYIO KOHLIEHTPALIMIO BELIECTBA B PACTBOPE; MPOBOJMTH PACYETHI 110 YPABHEHHUSM XHUMHYECKOU

peaxuu;
11)  *pUMEHSATh OCHOBHBIC OTEPAIMH MBICIUTEIBHON NESITENbHOCTH — aHajlu3 M CHHTE3, CPaBHEHHE,
00001IeHNe, CHCTeMAaTH3aInio, KIAacCU(HUKAIMIO0, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — IS

W3YYEHHS] CBOWCTB BEIIECTB M XHMHYECKHX PEAKIHil; €CTECTBEHHO-HAYYHBIE METOMABI IO3HAHHS —
HaOJIOICHNe, W3MEPEHUe, MOJCIMPOBAHKE, SKCIIEPHUMEHT (PEalbHBI W MBICICHHBIN) — ISl OCBOSHUS
y4eOHOTr0 collepKaHus;

12)  coctaBnsATh ypaBHEHUS TPOCTHIX  OKHCIHMTEILHO-BOCCTAHOBUTENBHBIX  pEaKIuid  (METoJ0M
3JIEKTPOHHOTO OajaHca);

13)  ycraHaBIHMBaThH CBS3UM MEXIY peajbHO HAOIIOJACMBIMH XMMUYECKUMH SIBICHHSIMHU U IMPOIECCAMHU,
MPOUCXOSIIMMUA B MaKpO- U MHUKPOMHUPE, OOBSCHITH NMPUYMHBI MHOTOO0Opa3Wsi BEHIECTB; COOTHOCHTH
XUMHAYECKHE 3HAHUS CO 3HAHUSMU IPYTUX YICOHBIX MTPEIMETOB;

14)  cnmemoBaTh mpaBHiIaM 0e30MacHO# pabOTHI B TAOOPATOPUH MPH MCITOIB30BAHHHA XHMHUYECKOMN TTOCY/IBI
u 00OpyIOBaHUS, a TaKXkKe MpaBHJIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMH



BBITIOJTHCHUS JTAOOPATOPHBIX OMBITOB M MPAKTUYECKUX PAOOT IO TMOJYUYCHHIO U COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (BOJOpOJAa W KHUCJIOPOJAA), TMPUTOTOBJICHHUIO PACTBOPOB C OMNPEACIEHHOW MAacCOBOW JTOJICH
pacTBOPEHHOTO BEIIECTBA, PEUICHUIO HSKCHEPUMEHTAIbHBIX 3agad 1o TemMe «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIUHEHUIY;

15)  neMOHCTpPHPOBaTH BIIAJCHUE OCHOBAMH XHUMHUCCKOW TI'PAMOTHOCTH, BKJIIOYAIONICH YMEHUS
0e30MmacHOro OOpaIIeHus C BEIIECTBAMHU, UCIIOIB3YEMbIMU B MIOBCEAHEBHOM JKU3HHU, a TAK)KE 3HAHUE TIPABUIT
MTOBE/ICHUS B LIEJSX COCPEKCHHUSI 37I0POBhSI U OKPYKAIOIICH CPEIIbI.

9 knacc
1) PACKpBIBATH CMBICI OCHOBHBIX XMMHMUYECKHX MOHATUN: XUMHUUYECKUI JIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTUOH, aHUOH, 3JIEKTPOOTPHULATEIBHOCTb, CTEIIEHb OKHUCJIECHUS, XMMHUUYECKasl peaklus, TeIoBon 3¢ dexr
peaKkuu, MOJb, MOJSIPHBIA ~ 00BEM, pPACTBOP; DJICKTPOJUTHI, HEIIEKTPOIUTHI, DIEKTPOIUTHUECKAS
IMCCOLMAIUS, PEaKIMH HOHHOTO OOMEeHa, THIAPOJIM3 Ccojied, oOparumble M HEOOpaTUMBbIE pPEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ pPEAKLMHM,  OKUCIMUTEID, BOCCTaHOBUTEb, OKHUCJICHHE U
BOCCTAaHOBJICHHE, JJIEKTPOJIH3, AJUIOTPONHUs, aM(pOTEPHOCTh, XMMHUYECKas CBs3b (KOBaJICHTHasi, MOHHAs,
METaJUINYECKast), MEXKMOJEKYJIpHble B3aUMOJEHCTBHs (BOJOpOJAHAs CBs3b, CHIbl Ban-nep-Baanbca),
KOMIUICKCHBIE ~ COCIMHEHMsI, KpHUCTAIMYECKUue pemeTky (IMpUMHUTHBHAs KyOuueckas, OOBEMHO-
LEHTPUPOBaHHAsl  KyOMueckas, IpaHelleHTPUPOBAHHAS KyOnyeckas, reKcaroHajabHas
IUIOTHOYNIAKOBaHHAs), KOPPO3Us  METAJUIOB, CIUIABbl; CKOPOCTh XMMHYECKOH peaklMu, KaTallus,
XMMHUYECKOE PABHOBECUE, DJIEMEHThl XMMHUYECKONH TEPMOAMHAMMKHU KaK OJHON U3 TEOPETUYECKHX OCHOB
XUMUHU; TIpeesbHO fomyctumas koHuentpauus (IT1K);
2) WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKHUX NOHATUNH W MPUMEHSTHh 3TU IMOHATHUS IpU
OINMCAaHUU BEIIECTB U UX MPEBPALLEHUII;
3) UCIIOJIb30BaTh XMUMHYECKYI0 CHMBOJIMKY JUIsl COCTaBieHUS (OpMyN BEIIECTB U YpaBHEHMH
XUMHYECKHUX PEaKIIN;
4) pacKpbIBaTh CMBICI TEOPUM DJIEKTPOIMTHUUECKOM QUCCOLMAlMM, 3aKOHa l'ecca M €ro cieacTBuil,
3aKOHa JEMCTBYIOLIUX Macc, 3aKOHOMEPHOCTEN M3MEHEHUSI CKOPOCTH XMMUYECKOW PEaKLUy, HAIpaBJICHUS
CMELIEHNUS XMMUYECKOTO pPaBHOBECHUS B 3aBUCMOCTH OT Pa3JIMYHbIX (PaKTOPOB;
5) COCTaBJISITh YpPAaBHEHUS: BJIEKTPOIUTUYECKON NHUCCOLMALNU KUCIIOT, LIEIoUel U CoJiel; MOJIHbIE U
COKpalI€HHbIE  ypaBHEHUS peakluid HMOHHOrO OOMEHa; peakUuil, MOATBEPKIAIONIUX CYIIECTBOBAHHE
TFEeHETUYECKOM CBSI3M MEXKIYy BEIIeCTBAaMM pPAa3jIMYHbIX KJIACCOB; pPAacKpbIBaTh CYIIHOCTh IPOIIECCOB
TUIPOJIN3a COJIel MOCPENCTBOM COCTaBIIE€HUS KPATKMX MOHHBIX M MOJEKYJSPHBIX YpPaBHEHUN peaklMid,
CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS JIEKTPOHHOIO OaiaHca
9THX PEAKLUil; MpencKa3plBaTh XapaKTep CPEenbl B BOAHBIX pacCTBOpax COJIEH;
6) XapakTepu3oBaTh (OMUCHIBATh) PU3NUECKUE U XUMUUECKUE CBOMCTBA MPOCTHIX BEUIECTB (KHCIOPOI,
030H, TpaduTt, anma3z, 6op, a3or, docdop, cepa, XJIOp, HATPHA, Kaauil, MATHUNA, KaJIbIHi, ATIOMHHHM,
KeJne30, MeIb, IMHK, cepeOpo) M 00pa3oBaHHBIX WMH CJIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX
pacTBOPOB (aMMHaK, XJIOPOBOAOPO, cepoBoopo, okcuabl yriepoaa (I, IV), azora (I, I, III, IV, V) u
dochopa (I, V), ceprr (IV, VI), cepuucras, cepnas, a3oTHas, ¢ocdopHas, yroibHas, OKCHUIbI U
ruapokcuabl MetainoB [A—IIA-rpynmn, amtomunus, meau (1), nunka, sxenesa (II u Il); nosicusite cocras,
OTJeNbHbIE CIOCOOBI TOJTYYEHHUS U CBOMCTBA CIOXKHBIX BELIECTB (KUCIOPOACOAEPIKAIINE KUCIOThI) XJI0pa,
a30TuCTast, OOpHast, yKCyCHasi KUCJIOTHI M MX coJH; ranoreHuasl kpeMuusi(IV) u gocdopa (Il u V); okeng u
ruapokcua xpoma(Ill), nepmanranar kanus);
7) ONMCHIBATh POJIb BaXKHEWIINX M3Yy4aeMbIX BEIIECTB B NMPUPOIHBIX MPOLIECCAX, BIMSIHUE HA YKUBBIE
OpraHu3Mbl, IPUMEHEHHE B PA3JIMUHBIX OTPACISAX SKOHOMHUKH, UCIIOJIBb30BaHKE JUIsl CO3aHHs COBPEMEHHBIX
MAaTepHaJIOB U TEXHOJIOTUI;
8) IPOBOJUTH PEAKILIMHU, ITOATBEPKAAIOLINE KAYECTBEHHBI COCTAB PA3JIMYHBIX BEILECTB, PACIO3HABATh
ONBITHBIM MYTEM CoOJepXKalliecs B BOAHBIX PAacTBOPAX HOHBL XJIOpUA-, OpOMHI-, MOOUA-, CyIbdart-,



docdar-, kapOoHaT-, CynbPUT-, CyIbPua-, HATPAT- 1 HUTPUT-UOHBI, TUAPOKCHI-UOHBI, KATHOHBI aMMOHUS,
MarHusi, KaJblus, aTIOMUHUS, Jkene3a (2+) u xxenesa (3+), meau (2+), IMHKa,

9) CJeoBaTh MpaBujaM 0Oe30macHO palboThl B JIa0OpAaTOPHM MPHU  HMCIONH30BAHUH XUMHUUYECKOU
nocynsl U 000OpYyJIOBaHUS, a TAKXKE MPABUIIaM OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUHU C HHCTPYKIHSIMH
BBITIOJIHEHUS JTAOOPATOPHBIX OMBITOB U MPAKTUYECKUX PAabOT MO MOIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX
BEIIECTB (aMMMaKa M YTJIEKHCIIOTO Ta3a) W PEIICHHIO SKCIEPUMEHTAJbHBIX 33/Ja4 MO0 TEeMaM Kypca;
NPEJCTaBIATh PE3yibTaThl AKCIEPUMEHTA B (OpME BBIBOAOB, [I0KA3aTEIbCTB, TIpaQuKOB, TAaONULl H
BBISIBJISITH SMIIUPHUYECKHE 3aKOHOMEPHOCTH;

10)  *puUMEHATh OCHOBHBIC ONEPALMH MBICIUTEIBHONW [ESITEIbHOCTH (aHATU3 W CHHTE3, CpPaBHEHHE,
00001IeHNe, CUCTEMAaTH3alMIO, BBISIBICHHE NPUYUHHO-CICACTBEHHBIX CBSI3€H) NpHU HM3YyYEHHH CBOWCTB
BEIIECTB U XMMHYECKHX PEaKIUi; BIaJEeTh €CTECTBEHHO-HAYYHBIMU METOJIaMHU IO3HaHUs (HAOIIOJEHUE,
U3MEpPEHUE, MOIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIEHHBIN);

11) npuMeHATh HpaBWia OE30MACHOrO OOpAllleHHs C BEIIECTBAMH, MCIIOJIb3YEMBIMH B TOBCCIHEBHOM
KM3HH, TIPaBUJIA MTOBEICHUS B LEJSIX COCPEKEHUS 3I0POBbS U OKPYKAIOLIEH MPUPOAHON Cpebl; TOHUMATh
Bpea (OMAacCHOCTh) BO3JICHCTBHUSL HA JKUBBIE OPTaHU3MBI ONMPEACIEHHBIX BEIIECCTB, MOSCHATh HAa MPUMEpPax
CHOCOObl YMEHBIEHUS M TPEJOTBPAIICHHUS UX BPEIHOTO BO3JCHCTBHUS, 3HAYCHHE IKHUPOB, OEIKOB,
YIJIEBOJIOB JIJIsl OPraHU3Ma YeIoBeKa.



TemaTHuyeckoe MIIAHNPOBAHUE

Ne Tembl 3aHATHH KoumnuecTBo JesATeIbHOCTH 00y4aKOIIMXCS JJIeKTPOHHBbIE pecypchbl PexomengoBaHHbIC
n/m 4aCOB (¢opmbI poBeeHus
3aHATHH
8 knacc — 34 yaca
Tema 1. [lepBoHauaiibHble xXuMU4ecKue NoHsATUsA (10 YacoB)

1 | Xumus — BaxHas 1 e yuactue B Oeceme o packpeituu | Nttps://resh.edu.ru/subject/le Oo6cyxnenue, Oecena,
00JacTh €CTECTBO3HAHUS CMBbICJIa U3yYaeMbIX TOHATHUI; sson/1521/start/ JTUCKYCCHH, PEIICHUE
¥ TIPAKTHYECKOM e yuactue B Oecele O polM XUMHH B KENCoB
ACATCIBPHOCTH YCJIIOBCKA. NPUPOAE © IKU3HH YEJIOBEKa, €€

CBSI3b C JPYTHMHU HAyKaMHU.

2 | MHCTpyKTaX 1O TEXHHUKE 1 e ydacTHe B 00CYyX/IeHUU OGcyxenue, NpoBeIcHUE
0e30MacHOCTH. XapaKTePUCTHKU HAyYHBIX METOJIOB AKCIIEPUMEHTOB (Urpa)
Ilpakmuueckan paboma W3YYCHHUS IPUPOIBL;
Ne [+* e pabora B mapax Uil U3y4YEHUS
«3HAaKOMCTBO C IIPaBUJI TIOJIB30BAHUS  XUMHUYECKOU
XMMHYECKOH TOCYI0H, C HOCYI0H u 71a00PaTOPHBIM
npaBUJIaMH PaOOTHI B 000py/IOBaHUEM, a TaKKe TpaBHIAM
71a00paTOpHK U MPUEMAMHU oOparteHus c XMUMHUYECKMMU
oOparieHus ¢ BEILIECTBAMU B
1a00paTOPHBIM COOTBETCTBUHU C HHCTPYKIUSAMH TIO
000py/OBaHUEM, BBINNOJIHCHUIO TPAKTUYCCKUX
U(POBLIMU JaTUMKAMU pabor.
obopynoBanus LleHTpoB
«Touka poctay.
Ilpakmuueckaa paboma
No 2% «Onpenenenne
CTPYKTYPHI IIJITAMEHW.

3 | Yucrele BemecTBa U 1 e yuacTue B Onui-onpoce o pasmuuuu | https://resh.edu.ru/subject/le | O6cyxnenune, Grui-omnpoc,



https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1522/start/

CMECH. YUCTBIX  BEIIECTB M CMECEH; sson/1522/start/ MIPOBE/ICHUE SKCIIEPUMEHTA
Ilpakmuueckaa paboma TOMOT€HHBIX M TE€TEPOr€HHBIX (urpa)
Ne 3% cMecei;
«Ormpenenenue YuCcThIX pabota B mapax IMpH CJIEJOBaHHUU
BEIIECTB U CMECEii». MpaBUJIaM MOJIH30BAHUS
HNHCcTpyKTa) 11O TEXHUKE XUMHYECKON MOCY A0 U
0€30I1aCHOCTH. 1a00paTOpHBIM 000pYIOBaHHEM, a
TaKKe TMpaBuUiIaM oOpamlieHus ¢
XUMHYECKUMH BEIIECTBAMU B
COOTBETCTBUHU C HHCTPYKIUSAMH TIO
BBITIOJTHEHUIO TPAKTUYECKUX
pabor.
YucTele BeliecTsa u pabora B rpymmax nna | https://resh.edu.ru/subject/le ITpoenenne
CMECH. IUTAHUPOBAHUS U IIPOBEICHHS sson/1522/start/ 9KCIEPUMEHTOB (UTpa),
Ilpakmuueckan paooma XUMHYECKOT'0 SKCIICPUMCHTA 110 IIPOBCACHUC
Ne 4* pa3zieNIeHNI0 CMECEH BEIECTBR; npodeccuoHanbHOM

«IIpoBeneHne ouncTku
BOJIbI OT pPaCTBOPUMBIX
IpUMecen».
Ilpakmuueckan paooma
Ne 5* «Onpenenenue
BOJIOITPOBOAHOM U
JUCTUJUTAPOBAHHOMN
BOJIBI.

HNHcTpyKTaX MO TEXHUKE
0€30IaCHOCTH.

pabota B rpymnmnax o
BBICTPAaUBaHUIO Pa3BEPHYTOrO

MMCBMEHHOTO M YCTHOT'O OTBETOB C
omopoil Ha  uHOpMaNUIO U3
yueOHUKa U JpyrHe HMCTOYHHUKH
nHpopmanuu, IPaMOTHO
HCII0JIB30BATh M3Y4EHHBIN
MOHATUHMHBIN anmnapar Kypca XUMUN

npoObl, pelieHne KeicoB

BemectBa 1 xuMnueckue
PEAKLHH.
Ilpakmuueckaa paboma
Ne 6***

paboTta B rpynmax Mo HaOJIIOIEHUIO
u OTHCHIBAHUIO buznuecKux
CBOICTB BEIIIECTB;

pabota B Tpymnmax IO CIIEJOBAaHHUIO

https://resh.edu.ru/subject/le

sson/1485/start/

OO6cyxenue, MpoBeICHNE
AKCIIEPUMEHTOB (Urpa)



https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/

«Onpenenenue 10 Kakoi
TEMIEPATYPHI MOKHO
HarpeTh BEIIECTBO.
Ilpakmuueckan paboma
Ne 7%

«3mepenue
TEeMIEPaTypbl KUTICHUS
BOJIbI C IIOMOIIBIO
1a00paToOpHOTO
TEPMOMETPA U AaTYUKA
TEMIEPATYPbI».
MHCTpyKTaX MO TEXHUKE
0e30MacHOCTH.
Ilpakmuueckan paboma
No 8%** «Onpenenenue
TeMIIepaTyphl
KpHUCTaTU3al1H
BelecTsay. MHCTpyKTa)K
0 TEXHHUKE
0€30MacHOCTH.

npaBuiaM TI0JIb30BaHHUS
XUMHYECKOUI MOCY A0 u
1a00paTOpHEIM 00OpYyIOBaHUEM, a
TaKKe TpaBWwiIaM oOOpamieHus ¢
XUMHAYECKHMU BEIIECTBAMHU B

COOTBETCTBUHM C WHCTPYKIHSIMHU IO

BBIITOJTHCHHIO IMTPAKTUYCCKUX pa60T.

BemecTBa 1 xumuueckue
peaxkuu.
Ilpakmuueckan paboma
Jv:o 9**

«M3yuenune puanyeckux
CBOMCTB METAJIIIOBY.
WNHCTpyKTaX MO TEXHUKE
0€30M1aCHOCTH.

HabJto1eHne u OTMCHIBAaHUE
(U3NIECKUX CBOMCTB BEIIECTB;
pabota B rpymmax Mo CIeI0BaHMIO
MpaBHIIAM TIOJTH30BAHUS
XUMHUYECKON MOCy 101 51
1abopaTopHBIM 00OpYyIOBaHUEM, a
TaK)Ke TMpaBuUiamM oOpamlieHus ¢
XUMUYECKMMHU BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSIMHU IO

BBIITOJIHCHHUIO ITPAKTHUYCCKUX pa60T.

https://resh.edu.ru/subject/le

sson/1485/start/

OO6cyxenue, MpoBeICHNE
JKCIIEPUMEHTOB (UTpa),
pELIEeHNE KEWCOB



https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/

duznueckue u
XHUMUYCCKHEC SBJIICHUS.
Ilpakmuueckasa paboma
Ne 10* «3yuenue
MPU3HAKOB XUMHYECKHUI
peaKIuii: BbIICICHUE U
MOTJIOIIEHHE TEIIa.
HNHCTpyKTaX MO TEXHUKE
0€30I1aCHOCTH.

ydyacTue B OOCYKIEHUU pazIuuus
(buznuecKkux u XUMHYECKHUX
SIBJICHUS, OOBSCHEHUHN MX CYIIHOCTb
c TOYKHU 3peHHs aTOMHO-
MOJIEKYJIIPHON TEOPUH;

ydacTue B OOCYXJIEHUHU IMPU3HAKOB
XUMHYECKHUX PEaKIIHi, yCIOBHS

WX MPOTCKAHHS,

ydacTtue B 6ecene o kiaccupukanuu
XUMHYECKHX

peakuuii (1o 4ucIy U COCTaBy
pearupyromux u o0pa3yromuxcs
BEILIECTB).

paboTta B rpymmax Mo cleA0BaHHUIO
MpaBHUIIAM

MIOJIb30BAHUS XUMHYECKOH

MOCYA0H U J1abopaTOPHBIM
o0opyI0BaHHEM, a TAKXKe

MpaBuiIaM oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBITTOTHEHUIO
1ab0PaTOPHBIX XUMUYECKHIX
OTIBITOB.

https://resh.edu.ru/subject/29

/

[IpoBencHue
IKCIIEPUMEHTOB (UTpa),
TUCKyccus, Oecena,
00CyXKIeHHE, pelIeHUe
KeMCcoB

®dusnyeckue u
XUMHUYECKHE SBIICHUS.
Ilpakmuueckan paboma
Ne 11* «3yuenue 3akoHa
COXpaHEHMSI MaCChI
BELIECTBY.

WHCTpyKTaX 10 TEXHUKE

ydacThe B OOCYXICHMH pa3Iuyui
¢buznIecKux u XUMUYECKHUX
SBJICHUM, PACKPBITUA HX CYIIHOCTH
c TOYKH 3pEeHUs aTOMHO-
MOJIEKYJIIPHON TEOPUH;

pabora B mapax MO ONpPEAEICHHIO

https://resh.edu.ru/subject/29

[

[IpoBenenue
9KCIIEPUMEHTOB (Urpa),
TUCKyccus, Oecena,
oOCyXKIeHHe
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0€30I1aCHOCTH.

MPU3HAKOB XWMHYECKHX PEaKIIHiA,
YCJIOBUM

WX MPOTCKAHHUS,

ydactue B O6ecene o kiaccuukanuu
XUMHYECKHIX

peakuuii (1o YUCITy U COCTaBY
pearupyomux 1 00pa3yronmxcs
BEILIECTB).

paboTta B rpynmnax mo coOJIOICHHUIO
TIPaBIII

MIOJIb30BAHUS XUMHUIECKON

MOCYAOH U JIabopaTOPHBIM
000pyIOBaHUEM, A TAKKE

MpaBuiIaM oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITTOJTHEHUIO
1a00paTOPHBIX XUMHUECKUX
OTIBITOB.

10

Pemenue 3agau.

MaTeMaTHYeCKHUEe BBIUUCIEHUS TPH
pelieHny y4yeOHbIX 3a/1ay;

paboTa B mapax IO BBICTPAaUBAHMIO
Pa3BEPHYTHIX

MMUCHMEHHBIX M YCTHBIX OTBETOB

C Ornopoit Ha nHpopMaILHIO U3
y4eOHHKA U IPYTHX UCTOYHUKOB,

B ToM uncie MHTepHera

https://resh.edu.ru/subject/29

/

Pemenne xeicoB,
00CyXKIeHHEe, MO3TOBOM
ITYpM

Tema 2. Baskneiilne npeAcTaBUTEIN HEOPTaHUYECKHX

BemecTs (11 yacoB)

11

ITpencraBnenus o razax.
Ilpakmuueckaa paboma

1

ydactue B 6ecelie 0 paCKpbITHH
CMBICJIa U3y4aeMbIX NOHATHH U

https://resh.edu.ru/subject/29

/

[IpoBenenue sxcrepuMeHTa
(urpa), mpoBeneHUE
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Ne ]2%/%** MIPUMEHSTH 3TU MOHATUS IPU npodeccuoHaIbHON
«Omnpeenenue cocrapa OIMCAHUM CBOWCTB BEIIECTB U MX npoOBl, pEIICHNUE KEeHCOB,
BO3/IyXa». MIpeBpaIlCHHIA; Oecena
WHCTpYKTaX MO TEXHUKE paboTa B mapax 1mo coOII0ICHHI0
0€30I1aCHOCTH. npaBuil 0e301acHoi paboThI B

nabopaTropuu MU UCIIOJIL30BAHUN

XMMHYECKOH MOCYbI U

000pyIOBaHUs, a TAKXKE MPaBUIIAM

oOpalleHHs ¢ TOPIOYUMHU

BEILIECTBAMHU B OBITY;

paboTa B mapax 1o IJIaHUPOBaHUIO U

MPOBEJCHUIO HA TIPAKTHKE

XMMHYECKHX IKCIIEPUMEHTOB,

IPOBEICHNE HAOIIOACHUS,

(bopMyTupoBaHUE BBEIBOIOB I10

pe3ysbTaTaM dKCIePUMEHTA.

12 | TerunoBoii a3 dexT JeSITeTbHOCTD 00YUYarOIIUXCSI https://resh.edu.ru/subject/29 ITposenenue
XUMHYECKOH peaKIuu. BBICTPAMBAETCs COTIIAcHO . 11 1 / SKCIIEPUMEHTOB (HIpa),
Ilpakmuueckas paboma OIIPEIETISIETCS C YIETOM TEMBI pelieHne KeicoB
Ne 13*** «Onpenenenune BBIITOJIHSIEMOM MPAKTUYECKON
TEII0BOrO 3¢ deKTa paboTsl
pPacTBOPEHUsI BEIIECTB B
BOJIEY.

WNHCTpyKTaX MO TEXHUKE
0€30MacHOCTH.

13 | TepmoxuMHUIECKHE JeSITeTbHOCTD 00YUYarOIIUXCSI https://resh.edu.ru/subject/29 IIposenenue
YPABHEHHUSI. BBICTPaMBaETCs coraacHo m. 11 u / OKCIIEPUMEHTOB (UIpa),
Ilpakmuueckas paboma ONPEIEIAETCSA C Y4ETOM TEMBI pEeLIeHHE KEHCOB,
Ne 14* «(A3yuenue BBITTOJTHAEMOW MTPAKTUIECKOMH o0CyxkIeHune
IK30TEPMHUYUECKHX paboThI
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peaxkuuii».
Ilpakmuueckan paboma

Ne 15%* «I3yuenue
SHAOTEPMUYECKUX
peaKkuii».
HNHCcTpyKTaX MO TEXHUKE
0e30MacHOCTH.

14 | PacTBOp®I. JEATEILHOCT 00yYarOMXCsl https://resh.edu.ru/subject/29 IIpoBenenue
Ilpakmuueckan padoma BBICTpaMBaETCs corjacHo 1. 11 u / SKCIIEPUMEHTOB (HIpa),
Ne 16* «3yuenue OIIPEACIISAETCS C YUETOM TEMBbI pelueHue Keiicos, becena,
3aBUCUMOCTH BBIIIOJIHSIEMOM MPAKTUYECKOI 00CyK/IeHHe
pPacTBOPUMOCTH BEIIECTBA paboThI
OT TEMIIEPaTypbI».
HNHcTpyKTaX MO TEXHUKE
0e30MacHOCTH.

15 | PacTBoOpbi. JeSITeTbHOCTD 00YUYarOIIUXCSI https://resh.edu.ru/subject/29 ITposenenue
Ilpaxkmuueckan padoma BBICTpanBaeTCs corjaacHo m. 11 u / OKCTIEPUMEHTOB (UIpa),
Ne 17* «Habnronenue 3a OIPEEIAETCS C YYETOM TEMBI pCLICHHUE KEHCOB,
POCTOM KPHUCTAJLTIOBY. BBINIOJIHAEMON TPAKTUYECKON 00CyXK/IeHHIE, MO3rOBO
Ilpakmuueckan paboma paboThI MTYpM
Ne 18* «3yuenune
CBOWCTB
MepPEHaCHIILEHHbIX
pPacTBOPOBY.
WNHCTpyKTaX MO TEXHUKE
0€30MacHOCTH.

16 | PactBopbi. JeSITeTbHOCTD 00YUYarOIIUXCSI https://resh.edu.ru/subject/29 IIposenenue
Ilpakmuueckasa paboma BBICTPAMBAETCS cOrjaacHo . 11 u / SKCHEPUMEHTOB (UTpa),
Ne 19%** «Onpenenenue OIIPEAECISAETCS C YIETOM TEMBI IIPOBEJCHUE
KOHLIEHTPALIMU BEILIECTB BBINOJHAEMON TPaAKTHYECKON npohecCHOHANBHOM
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KOJIOPUMETPUUYECKUM paboThI poOBI, pelIeHHE KEHCOB,
METOJIOM T10 o0CyXKIeHHE
KaTMOpPOBOYHOMY
rpaduKy».
WHCTpYKTaX 1O TEXHUKE
0e30MacHOCTH.
17 | PacTBOpBI. JEeSTEIILHOCTh 00YJarOIIHXCS https://resh.edu.ru/subject/29 [TpoBencHue
Ilpakmuueckas paboma BBICTPAMBAETCs COraacHo m. 11 u / OKCIICPUMEHTOB (Urpa),
Ne 20* «IIpoBenenue ONPEIEISAETCS C YYETOM TEMBI IIPOBEACHUC
PCaKMU pa3IOKCHUA BBIIOJIHSAEMO HpaKTI/IquKoﬁ HpO(i)eCCPIOHaJIbHOfI
KPUCTAJUIOTHAPATAY. PadoTEI npoOBbI, penieHne KeicoB
MHCTpyKTaX MO TEXHUKE
0e30MacHOCTH.
18- | Pewienue 3amay. BIYMCIIEHME ITPU pelnenun yuebnpix | https://resh.edu.ru/subject/29 Pemenue keiicos,
19 3ajauy; / o0CyXIIeHUE
ydactue B 00CyKIEeHUU
Pa3BEPHYTHIX
MUCHMEHHBIX M YCTHBIX OTBETAX C
oropoii Ha HH(OpPMAIHIO U3
y4eOHUKa U IpYTUX UCTOYHHUKOB, B
ToM uncie HTepHera
20 | Knaccndukanus ydacTue B 00CykKJIeHUH https.//resh.edu.ru/subject/29 I[IpoBenenue
HEOPraHUYECKHUX KJ1acCU(UKALUU U3ydaeMBbIX / OKCICPUMEHTOB (MIpa),
COCTUHEHUN. BEILIECTB 10 COCTAaBY U CBOMCTBAM; pelIeHne KEHCOB,

Ilpakmuueckaa paboma
Ne 21%*%* «Pemenue
AKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe:
«OcHoBanusi. TernoBoi
s ekt peakumn

MIPOTrHO3UPOBAHUE CBOWCTB BEIIECTB
Ha OCHOBE OOIIUX XMMHYECKHX
CBOWCTB M3y4YEHHBIX KJIaCCOB/TPYII
BELIECTB, K KOTOPBIM OHU
OTHOCSITCS;

oOcyxenue, decena
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TUAPOKCH/IA HATPUS C
YTJIEKUCIIBIM Ta30M».
Ilpakmuueckasa paboma
Ne 22*%** (PenieHue
AKCIEPUMEHTAIbHbBIX
3aJ1a4 110 TeME:
«OcuoBanus. Peakis
HEUTpATU3ALIUI.
MHCTpyKTaX MO TEXHUKE
0€30I1aCHOCTH.

e paboTa B rpynmax 1mo co0JroIeHHIO
npaBuj1 6€301acHON paboTHI B
nabopaTopuu MpH UCIOIb30BAHUU
XMMHYECKOH MOCYbI U
000pyI0BaHUs, a TAK)XKE MPaBUIIaM
o0palieHus ¢ TOPIOYNMU
BEIIECTBAMH B OBITY

Pemenne 3amad no
Teme*/**: «["eHeTHUECKAS
CBSI3b MEXKY KIIaCCaMH
HEOPraHUYECKHUX
COEIMHEHUI.
(ucnoab3068amsb 3a0aHUS

BIIP u OI'3)

®  COCTaBJICHHE MOJICKYIISIPHBIX https://resh.edu.ru/subject/29

YPaBHEHUH pPEaKLUi,
WLTIOCTPUPYIOIIAX XUMHYECKHE
CBOWCTBA U CIIOCOOBI TIOTYYCHUS
BEIIECTB N3yYEHHBIX
KJIaCCOB/TPYIII, a TaKXe
MOJITBEPKTAIOLINX T€HETUYECKYIO
CBSI3b MEXIY HUMU;

e paboTa B rpyImnax 1o cooiroAeHNI0
npaBui 0€30MacHON paboThI B
1a00paTOpUU PU UCTIOIBb30BAHUU
XUMUYECKOH MOCYAbI U
000pyI0BaHUs, a TaKKe MpaBUIaM
oOparieHus ¢ TOpIYUMHU
BELIECTBAaMHU B OBITY

[IpoBenenue
9KCIIEPUMEHTOB (Urpa),
pellleHUE KEWCOB,
oOcyxaeHue, becena,
MO3TOBOM IITYpM

OKHCIHUTEIBbHO-BOCCTAHOBUTEIbHBbIE peakuuu (13 yacoB)

Tema 3. Ilepuoanyeckuii 3akoH u [lepuoanueckas cucrema xumudeckux 3jeMmeHToB . M. Menaesneesa. Ctpoenne aroMoB. XUMHUYeCKasi CBSA3b.
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22- | IleppoauuecKkuii 3aKoH. pacKpeITHE  CcMbIcIa  m3ydaeMmbix | ttps://resh.edu.ru/subject/29 [IpoBenenue
23 | Ilepuomuueckas cucreMa TOHSATHIA u I[TepronUecKoro / DKCIIEPUMEHTOB (MIpa),
XUMUYECKHX JIEMEHTOB 3aKOHa; pelieHue KEeHcoB,
. 1. Menneneesa. ydacTue B  OOBSICHEHHUU  CBS3H obcyxeHue, oecena,
CTpoeHue aToMOB OJIOKEHUS 3IeMeHTa B MO3TOBOM IITYpM
(ucnonvsosams 3adanus Ilepnoguueckoi CHUCTEME c
BIIP u OI'3) COCTaBOM aToMma, pac-TpeaeiIeHueM
Ipaxmuueckan paboma SNICKTPOHOB 10  JHEPreTHYCCKUM
No 23%/%* YPOBHSIM,  TOJ-  ypPOBHAM U
«MopenupoBanue opOuTajgsiM y aTOMOB TEPBBIX
CTPOEHUS MOJIEKYJI IIpU YEThIPEX NEPUOJIOB;
IIOMOIIH PHCYHKOB, MOJCIIMPOBAHNUE CTPOCHUE aToMa,
MOJIeJICH, JJIEKTPOHHBIX U SHEPreTUYECKUX YPOBHEU U
CTPYKTYPHBIX (OPMYID». IOAYpPOBHEN pu ITIOMOIIH
MHCTpyKTaK 1O TEXHUKE PHUCYHKOB, JJIEKTPOHHBIX
6GesomacHoCTH. KOHQUrypalMii M DJIEKTPOHHO-
rpapuueckux Gopmyi;
BBICTpauBaHue pa3BEPHYTHIX
MIUCBMEHHBIX U YCTHBIX OTBETOB C
ornopoii Ha  uH(poOpMALMIO U3
y4yeOHUKa U JIPYT'HX HCTOYHHUKOB, B
ToM uncie uTepHera
24- | Xumuueckast CBsI3b U e yuacte B oOCyxmeHuMm cmbicna | https://resh.edu.ru/subject/29 ITposenenue
25 | Buabl. Tunel U3Yy4aeMbIX TOHATUH W TPUMEHSTH / JKCIIEPUMEHTOB (Urpa),

KPHCTAJUTHIECKUX
PELIETOK (Uchonb306amy
3adanusa BIIP u OI'D)
Ilpakmuueckas paboma
Ne 24** «Onpenenenue
TEMITEPaTYphI TUIABICHHSI

9TU MOHATUSA IIPU OIIUCAHUU CBOVCTB
BEILIECTB U UX IPEBPALLCHNN;
yd4acTHE€ B OIpPEACIICHUU BUIOB
XUMUYECKOH CBSA3U B COCIMHECHMUSIX;
ydacTue B OOBSACHEHHM HPUYMHHO-

pEllIEHHE KEWCOB,
oOcyxaeHue, becena,
MO3I0BOM IITYpM
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BEIIECTB C Pa3HBIMH
TUTIAMHU KPUCTAJUTMYECKUX
PEIIETOK.

MHCTpyKTaX 10 TEXHUKE
0€30I1aCHOCTH.

CIIEICTBEHHOW  CBSA3U: CTPOCHHUE
aTOMOB, BHUJI XMMHUYECKOW CBSI3U B
COEIMHEHUH, TUIl KPUCTAIIINYECKON
pemiéTku, (HU3MYECKHEe CBOICTBA
BEILIECTBA;

IIPOrHO3UPOBAHUE CBOMCTB BEIIECTB
HAa OCHOBaHHMH 3HAaHMA O BHIAX
XUMUYECKOM  CBA3M M THUHAax
KPUCTAJUIMYECKUX PELIETOK;

paboTta B rpynmnax mo coOJI0ICHHUIO
npaBua  Oe3omacHoOW  paboThl B
naboparopuu TpU UCHOJIb30BAHUU
XUMHUYECKOH MOCYIbI u
o0opy/noBaHus, a TakXKe MpaBHIIaM
oOparieHus c TOPIOYHUMH
BELIECTBAMHU B OBITY

26

OKHCIUTENBHO-
BOCCTAaHOBHUTEIIbHBIE
peaKuu.
Ilpakmuueckan paboma
Ne 25%/%*% «Onpenenenue
KHCIIOTHOCTH TTOYBBI».
HHCTpyKTaX MO TEXHUKE
0e30MacHOCTH.

OIlpeJieNIeHUue CTeNeHeld OKMCIEeHUs
aTOMOB XHUMHMUYECKUX 3JIEMEHTOB IO
(dbopMysiaM M COCTaBIATH (POPMYJIBI
OMHAPHBIX COCTUHEHUN TIO CTETICHU
OKHUCJICHUA aTOMOB XUMHUYCCKUX
JJIEMEHTOB;

paboTta B rpymnmnax mo coOJIOICHUIO
npaBwi  Oe3omacHOM  paboOTHl B
nabopaTopuy TPH HMCTOIB30BAHUH

XHUMHUYECKON TOCY/IbI u
000pyIOBaHUs, a TaKKe IMpaBHIaM
oOpareHus c rOPIOYUMHU

BCIICCTBAMU B 6BITy.

https://resh.edu.ru/subject/29

[

[IpoBenenue
9KCIIEPUMEHTOB (Urpa),
pElIECHHE KEWCOB,
oOcyxaenue, becena,
MO3IOBOM LITYpPM,
IpOBE/ICHUE
npodeccuoHaNBEHOM MPOOKI
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27 | OKuCIUTENHLHO- onpejeneHnue creneHeil oxucienms | https://resh.edu.ru/subject/29 IIpoBenenue
BOCCTAaHOBUTEJILHEIE aTOMOB XUMHYECKHUX 3JIEMEHTOB II0 / SKCIIEPUMEHTOB (UIpa),
peakuuu. ¢dbopMynaM M COCTaBIATH (HOPMYJIbI pCIICHHE KEHCOB,
Ilpakmuueckan paboma OMHApHBIX COCIMHEHHUU MO CTETEeHU obcyxenue, becena,
No 26*%%/*** «Pemenue OKHCIICHUSI aTOMOB  XUMHYECKUX MO3TOBOM IITYpM
AKCTIEPUMECHTATBHBIX JJIEMEHTOB;
3aJa4 Mo TeMe: paboTta B rpynmnax 1o coOJ0ICHUIO
«OKHUCIUTENBHO- npaBua  Oe3zomacHOM  paboTel B
BOCCTaHOBUTEIIbHBIC 1a00paTOpUM IPU HUCIOJIb30BAHUU
peakuun. M3yuenue XUMHUYECKOH MOCYAbI u
peaKuuy B3aMO/ICHCTBHS 000pyIOBaHUs, a TAKKe IPaBHIAM
cynb(uTa HATPHUS C oOpareHus c TOPIOYHUMH
HEPOKCHUIOM BOAOPOIAAY. BEIIECTBAMHU B OBITY.

WHCTpyKTaX MO TEXHUKE
0€301acHOCTH.

28 | OKUCIUTENBHO- yuacthe B ompejeneHuu creneneii | https://resh.edu.ru/subject/29 [IpoBenenue
BOCCTAaHOBHUTEIBHEIC OKHMCJIICHHSA aTOMOB XHMHYECKHX / 3KCIIEPUMEHTOB (Urpa),
peakuuu. JMeMEeHTOB 1o  dopmynamMm U peLICHHE KEHCOB,
Ilpakmuueckaa paboma COCTaBIATh (QOPMYIBl  OMHAPHBIX o0cyxnenue, Oecena
Ne 27%* «Onpenenenue COCIMHEHHH MO CTENEeHU OKHUCIICHUS
pH B Xo1e okucnureabHO- aTOMOB XMMHYECKUX JICMCHTOB;

BOCCTaHOBUTEIIBHBIX paboTa B rpymmnax mno coOIreHHI0
peaKimii». npaBua  Oe3omacHOM  paboTHl B
MHCTpyKTa) MO TEXHUKE 71a00paToOpuH TPH  HCTHOJIB30BaHUU
0€30MacHOCTH. XUMHUYECKOH MOCY/IbI u
0o00OpyIOBaHMUsA, a TaKXe MpaBUiiaM
oOpareHus C TOPIOYNMH
BEIIECTBAMH B OBITY.
29- | OKHUCIIUTENIBHO- ompeeseHue OKMCIIUTEIS u | https://resh.edu.ru/subject/29 Pemrenue keiicos,
30 | BoccTaHOBHTENLHBIE BOCCTAHOBHUTEJIS; yJacTue B / obcyxaenue, becena,
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peaxIuu.

CocraBieHnue ypaBHEHUI
MPOCTBIX OKUCIUTEIBHO-
BOCCTaHOBHUTEIIbHBIX
peaknuii W paccTaHOBKA
B HUX KO3 PHUIIMEHTOB
METO/IOM 3JICKTPOHHOTO
Oamanca.

(ucnonv3oeams 3a0anus

BIIP u OI'3)

paccraBieHuu Ko3((OUIMEHTOB B
CXEMaxX IHNPOCTBIX OKHCIUTCIBHO-
BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ
METOJIOM 3JICKTPOHHOTO OaiaHca;
paboTa B Tpymmax mo HaOJIIOJACHUIO
XUMHUYCCKUX OIIBITOB IO IIJIaHY,
aHAJM3UPOBAHUIO u
(OpMYITHPOBAHUIO BHIBOJIOB.

MO3TOBOM IITYpM

31

IIpoekT — 310 IpOCTO.

IIPOBEJIEHUE IIPOEKTHO-
HCCIIEI0BATENBCKOM PabOTHI 1O
BBIOpAaHHOU TeMe;

ucnons3osanue UKT mia cosmanus
MOJEJIEH, ITOATOTOBKH ITPE3ECHTALINMN,
JIOKJIaJIOB 10 TEME.

OO6cyxnenue, TUCKyccus,
pELIECHHE KEWCOB

32

Pabota Hag mpoekToMm.

MPOBEICHUE ITPOEKTHO-
HCCIIEI0BATENbCKON pabOTHI MO
BBIOpAaHHOU TeMe;

ucroyb3oBanne UKT niua co3znanms
MOJIEJIEN, TIOATOTOBKH IPE3EHTALINM,
JIOKJIaJI0B 1O TEME.

OO6cyxnenue, TUCKYCCHsl,
pelIeHHE KEeCOB

33

PaGoTa Hax nmpoexTom.

MPOBEICHUE TTPOEKTHO-
HCCIIEA0BATENIbCKON pabOTHI 1O
BBIOpAaHHOM TeMe;

ucrosszoBanne UKT nnsa co3manms
MOJIEJIEN, TTIOATOTOBKH IPE3EHTALINM,
JIOKJIaJI0B 1O TEME.

OO6cyxnenue, TUCKYCCHsl,
pElIeHHE KEeMCOB

34

3amura npoexTa.

BBICTpaMBaHUE Pa3BEPHYTHIX

3aiuTa NpoeKToB - Urpa




| IlonBenenue UTOroB.

YCTHBIX OTBCTOB.

9 kaacce — 34 yaca

Tema 4. BemecTBa n xumnueckue peakunu (11 yacon)

35 | Knaccudukanus ® IIPOBEJICHHE BBIYUCIICHU 110 https://resh.edu.ru/subject/29 Pemienue keiicos,
XUMHUYECKHMX DPEAKIUH 0 XUMHUYECKHM YPABHEHHSAM / obcyxenue, becena,
pa3IMYHBIM  TIPU3HAKaM. MO3TOBOM HITYpM
3akon Tecca wu ero
CIIEJICTBUS. Pemenue
3a1ad.

36 | ITonsATHE O CKOPOCTH e yuactue B 00CyxkaeHuM 00bscHenus | https://resh.edu.ru/subject/29 [IpoBenenue
XUMHYECKON PEaKIuH. Y TIPOTHO3MPOBAHUS 3aBUCHMOCTH / IKCIEPUMEHTOB (UTpa),
Ilpakmuueckaa paboma CKOPOCTH XMMUYECKOW PEaKLUH OT peLIeHHE KelCoB,
Ne 39%%/%** (JI3yueHue Pa3IMYHBIX (PAKTOPOB; obcyxeHue, oecena,
BJIMAHUA PA3JIMYHBIX ® I[UIAHUPOBAHHUC U OCYLICCTBJICHUEC MO3TOBOH mTypm
(pakTOpPOB Ha CKOPOCTH Ha IIPAaKTUKE XUMHYECKHUX
pCaKkunm». 9KCIECPHUMEHTOB, ITIPOBEICHUM
WMHCTpyKTaX 10 TEXHUKE HaOmo1eHus, GOpMyITUPOBAHUN
Ge3omacHOCTH. BBIBOJIOB 110 pe3ylbTaTaM

IKCIIEPUMEHTA.

37 | TlousTre 06 0OOPATUMBIX U ®  yYacTHE B BHIYMCIICHHSAX https://resh.edu.ru/subject/29 Pemenne xeicoB,
HEOOpaTHUMBIX / obcyxaenue, becena,
XUMHUYECKHUX PEAKIIHSIX. MO3TOBOH IITypM
[Tpunuun Jle larense
(ucnonvzoeams 3a0anus
BIIP u OI'3)

38 | OkucnurenbHO- ® [POBEJICHUE BBIYUCIICHUN IS https://resh.edu.ru/subject/29 Pemenue keiicos,
BOCCTAHOBUTEIbHBIE paccTaHOBKH KO3 (HUIMEHTOB / obcyxneHue, becera,
peaknun METOIOM 3JIEKTPOHHOTO OasaHca. MO3TOBOM IITYpM

(ucnonvzoeams 3a0aHus
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BIIP u OID)

39 | DnekTponuTHUECcKas yuactue B oOcyxmenun cmbicna | https://resh.edu.ru/subject/29 [IpoBezeHne
JUCCOLMALUS. U3y4aeMbIX TOHATHH, a TakKxXe / SKCIEPUMEHTOB (UIpa),
Ilpakmuueckaa paboma CMBICJIa TEOPUH AIEKTPOITUTUYECKON pCILICHHUE KEHCOB,
Ne 28%%/%%* (Pernenue JIMCCOIMALINH, obcykaeHue, oecena
9KCIIEPUMCHTAIIbHBIX paboTa B rpynmnax B IJIAHUPOBAHUU
3ajla4 1o TeMe: u OCYIICCTBIICHHN Ha IIPAKTHKE
«ONEKTPOIUTHYECKASL XUMHAYECKUX 9KCIIEPUMEHTOB,
peakuush». MHCTpyKTax) HPOBEIEHUI HaOJIIOIEHHS,

110 TEXHUKE (dbopMyIHpOBaHHWE  BBIBOJIOB IO
0€30MacHOCTH. pe3ylbTaTaM 3KCIepUMEHTA;
pabota B rpymnmax mo co0Jt0IeHUIO
npaBua  Oe3omacHOW  paboOTh B
nabopaTopud TPH HKCIOIH30BAHUU
XUMHYECKON MOCY/IbI u
00opyI0BaHUsl.

40 | DnexTponauTHYECKas ygactue B o0ObsacHeHmu mpuuuH | hitps://resh.edu.ru/subject/29 ITpoBenenue

JUCCOLIAAIIHS. 3JIEKTPOIIPOBOTHOCTH BOJIHBIX / 9KCIEPUMEHTOB (UTPa),

Ilpakmuueckaa paboma
Ne 29%/%* «Pemienne
AKCIEPUMEHTATbHBIX
3a/1a4 110 TEMeE:
«OJIEKTPOJIUTHI U
HEDJIEKTPOJIUTHD.
Ilpakmuueckan paboma
Ne 30%/** «Pemenune
JKCIIEPUMEHTAIIbHBIX
3aga4 mo teMe: « CUIILHEIE
U clia0ble JIEKTPOIUTHD.
HNHCTpyKTaX MO TEXHUKE

pPacTBOpPOB  BCIICCTB; PA3JIMYCHUU
C1a0BIX U CHIIBHBIX QJICKTPOJIUTOB;

pabora B rpymnmnax o
TUTAHUPOBAHUIO u
OCYIIECTBIICHUIO  Ha  MPaKTUKE
XAMHYECKHUX IKCIIEPUMEHTOB,
MIPOBEACHUIO HaOIIOECHNS,

(hopMyTUPOBAaHUIO  BBIBOJIOB IO
pe3ynbTaTaM SKCIEePHMEHTA;

pabota B rpymme no coOIr0IeHUI0
mpaBwi  Oe3omacHOil paboThl B

pElIECHHE KEWCOB,
oOcyxnenue, decena
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0€30I1aCHOCTH. nabopaTopur TPH HCIOJIb30BAHUH
XUMHYECKON MOCY/IbI U
obopymoBaHus
41 | DiekTponauTHYECKAs IIaHMpOBaHUEe M ocymecTsiaenue | https://resh.edu.ru/subject/29 [TpoBenenue
JOUCCOLIHALIMA. Ha IPaKTUKE XUMHUYECKUX / SKCIIEPUMEHTOB (HUIpa),
Ilpakmuueckan paboma 9KCIIEPUMEHTOB, MIpOBEACHUE pCLICHHE KEHCOB,
Ne 31*/** «A3yueHne HaOIIIOIeHUS, dbopmynpoBaHue obcyxnenue, becera,
BIIMSIHUSL TEMIIEPATyphI Ha BBIBOJIOB 10 pe3yJsibTaTaM IIPOBEACHUEC
JUCCOLUALIUIO. JKCIIEPUMEHTA; npodecCHOHATBLHON MPOOBI
Ipakmuueckan paboma paboTa B rpynmnax 1o coOIIOJeHUI0
Ne 32%/%*% «A3yuenue nmpaBuil  Oe30macHoM  paboOTBl B
BJIAAHMSA KOHIICHTPpAllMi 1a0opaToOpuM MPU  HUCHOIb30BAHUHU
pacTBopa Ha XUMHUYECKOH IIOCY b u
JUCCOLUALIUION. 000py0BaHUs
Ilpakmuueckan paboma
Ne 33%/%*% «A3yuenue
BIIMSIHUSI pAaCTBOPUTEIIS HA
JUCCOLUALUIO.
Ilpakmuueckaa padoma
«Onpenenenne
KOHILICHTpALUU COJIU 10
AJIEKTPONPOBOAHOCTH
pacTBopar.
WNHCTpyKTaX MO TEXHUKE
0€30I1aCHOCTH.
42 | Peakiuu HOHHOTO pabora B rpymmax no | https://resh.edu.ru/subject/29 I[IpoBenenue
obMeHa. TJIAHUPOBAHUIO u / SKCIIEPUMEHTOB (HTpa),

Ilpakmuueckan paboma
No 35% «Pemienue

OCYIICCTBJICHHUIO Ha IIPAaKTUKE

XUMHNYECKUX OKCIICPUMCHTOB,

pELLIEHHUE KEWCOB,
oOcyxenHue, becena
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IKCIIEPUMEHTATBHBIX
3a1a4d mo Teme: «Peakiuu
HOHHOI'0 OOMEHa.
BzaumoneiicTeue
TUAPOKCHIA Oapus ¢
CEpHOM KUCIIOTOM.
HNHCTpyKTaX MO TEXHUKE
0€30I1aCHOCTH.

MIPOBEICHUIO HAOMIONEHHs, JAeaTh
BBIBO/IBI o pe3yabTatam
IKCHEPUMEHTA;

paboTta B rpymnmax mo coOJIt0ICHHIO
npaBua  Oe3omacHoW  paboTel B
naboparopur TPU HCIIOJIB30BAHUH
XUMHUYECKON IOCYABI U

o0opyIoBaHus.

43-
44

Peakuyu HOHHOTO
obMeHa.

Ilpakmuueckan pabooma
No 37*

SKCIICPUMCHTAJIbHBIX

«Perienne

3a1a4 1o teMe: «Peaknusa

HEHUTpaIU3aLUN.
BzaumopeiictBue
TUIPOKCHAA  HATpUs C
COJITHOM KHUCIIOTOM».

Ilpakmuueckaa paboma
Ne  38%/%*  «Pemenue
IKCIIEPUMEHTATBHBIX

3a1a4 o Teme:
«/lermaparanus  cosen».
Ilpakmuueckaa paboma
Ne 40%/** «Onpenenenune
XJIOPUJI-MOHOB B
MMATHEBOM BOJEN.
Ilpakmuueckaa paboma
Ne 41%/** «Onpenenenune
HUTPAT-UOHOB B

IUIAaHUPOBAHUC W OCYIICCTBJIICHUC

Ha MIPAKTUKE XUMHUYECKHIX
IKCIEPUMEHTOB, MIPOBE/ICHUIO
HaOII0ICHUS, (bopMyIUPOBAHUIO
BBIBOJIOB o pe3ysbTaTam
IKCIEPUMEHTA;

pabota B rpymmnax 1mno coOIr0eHII0
npaBua  Oe3omacHoi  paboTel B
nabopaTopuM TMPH HCHOJIb30BAHUU
XUMUYECKOH MOCY 1Bl u
00opyI0BaHUS.

https://resh.edu.ru/subject/29

/

[IpoBenenue
AKCTIIEPUMEHTOB (UTpa),
pellleHUE KEWCOB,
oOcyxkenHue, oecena
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IMUTATCIIbHBIX PAaCTBOpPax C

MIOMOIIBIO
MOHOCEJICKTHBHOTO
AIIEKTPOAAY.
HHCTpyKTaX 10 TEXHUKE
0e30MacHOCTH.
45 | 'maponu3 cosei. e paGora B rpymnmax o | https://resh.edu.ru/subject/29 [TpoBeneHme

Ilpakmuueckaa paboma IJIAHUPOBAHUIO u / HKCIIEPUMEHTOB (UTpa),
M 36*/%* «Onpeneneune OCYHIECTBJIEHMIO ~ HAa  IPAKTHKE pelIeHne KEeHCoB,
pH pacTtBOpOB». XUMHYCCKHUX 9KCICPUMEHTOB, oOcyxaenue, Oecena
WHCTpYKTaX 1O TEXHUKE MIPOBEICHUIO HaOI0IeHUS,
0€30I1aCHOCTH. (GOpMyIHpPOBAHUIO  BBIBOJOB IO
(ucnonvzoeams 3a0aHus pe3yJsibTaTaM 3KCIEPUMEHTA;
BIIP u OI'3) e paboTa B Ipynmax 1mno coOJII0AEeHUIO

npaBwil  Oe3onacHoM  paboOTHl B

nabopaTopu TPH HMCTHOIB30BAHUHI

XUMHUYECKON MOCYABI 51

00opyI0BaHUS.

Tema 5. HemeTausibl 1 ux coefuHeHus (7 4acoB)
46 | l'ayoreHsl. e ompenenenue xjaopuia-, opomuna- u | https://resh.edu.ru/subject/29 [IpoBenenue

Ilpakmuueckasa paboma / 9KCIIEPUMEHTOB (UTpa),

Ne 42%%/%%* (Pemienne
IKCIIEPUMEHTATBHBIX
3a/1a4 1o TeMe:
«CBoiicTBa OpOMHOIA
BObDY. Ilpakmuueckas
padoma Ne 43%%/*%*
«Pemenue
AKCIIEPUMEHTATBHBIX
3a/1a4 Mo TeMe:

HMOAUA-HOHBI B paCTBOPE;

pabora B rpymnmnax o
TUTAHUPOBAHHIO u
OCYIIECTBIICHHIO  Ha  TPaKTHKE
XUMHAYECKUX 9KCIIEPUMEHTOB,
MIPOBEICHUIO HaOIro1eHus,
(OpMYIMpPOBAHUIO  BBIBOJBI  TIO

pe3ysabTaTaM KCIIEPUMEHTA;
pabota B Tpymme mo coOII0ICHUIO

pElIECHHE KEWCOB,
oOcyxeHue, decena
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«Hewmeramnnl. I"amoreHs!.
N3yuenne Hpu3nIecKux u
XUMHUYECKHX CBOMCTB
xJjopa». MHCTpyKTax 1o
TEXHUKE 0€30I1aCHOCTH.

npaBua  Oe3omacHOil paboThl B
naboparopur TPU HCIIOJIB30BAHUH
XUMHYECKOUI MOCY/IbI u
obopymoBaHus

47 | Dnementsl VIA-rpynmsL. ompezeneHre Hanumuua cynbdur-, | https://resh.edu.ru/subject/29 IIpoBenenue
Ilpakmuueckan paboma cynbpur- U  cyiabpar-uoHOB B / SKCIICPUMEHTOB (HUIrpa),
Ne 44* «Pemenue pacTBOpE; peleHue KeHcoB,
IKCIIEPUMEHTATBHBIX pabora B Tpynmax o oOcyxaenue, becena,
3aj1a4 10 TeMe: TJIAHUPOBAHUIO u MO3rOBOH IITYpM
«[InaBnenue u OCYIIECTBIICHUIO  Ha  MPaKTUKE
KpucCTajan3anusa CCpbi». XUMHYCCKHUX 9KCHCPUMEHTOB,
Ilpakmuueckan paboma MIPOBE/ICHUIO HaOIro1eHus,
Ne 45%%/%%* «Pemenue (OpMYJIMPOBAHUIO  BBIBOJOB IO
9KCICPUMCHTAIbHBIX pe3yabTaTaM SKCIIEPUMEHTA,
3a7a4 I1o TeMcC. pabota B rpymme mo coOII0ICHUIO
«Hemerambl. U3ydenue MpaBUil Oe3omacHOll paboThl B
CBOWCTB CEPHHUCTOTrO Ta3a 71a00paTopuy IpHU HCHOJIB30BaHUU
M CCPHUCTOM KHUCIIOTHBD). XUMHUYECKOUN IMOCYAbI u
HNHCTpyKTaX 1O TEXHUKE 000py0BaHuUS
0€30IM1acHOCTH.

48 | DnemenThl VA-TpyIIbL. pabora B rpymme no mianuposanuto | Nttps://resh.edu.ru/subject/29 [Iposenenne

Ilpakmuueckan paboma
Ne 46%*/%** «Pemienue
IKCIIEPUMEHTAITLHBIX
3a7a4 I10 TeMeE:
«OCHOBHBIEC CBOMCTBA
aMMHaKa.

Ipakmuueckasn paboma

U OCYIIECTBICHUIO HAa MpPAKTHKE
XUMHAYECKUX 9KCIEPUMEHTOB,
MIPOBEICHUIO HaOIro1eHus,
(OpMYIMPOBAHUIO  BBIBOJOB IO
pe3yabTaTaM SKCIIepUMEHTa;

pabota B rpymme Mo coOII0IeHUI0
npaBua  Oe3omacHoi  paboThl B

Ha60paT0pI/II/I pu  HCNOJIb30BAHUUN

/

9KCHEPUMEHTOB (UTpa),
PELLIECHHUE KEWCOB,
oOcyxenue, decena
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«Onpenenenune
aMMHAYHOH CEJIUTPBI U
MO4YEBHUHBI». THCTpYyKTaX
10 TEXHUKE

XUMHYECKOUI MOCYIbI u

00opyIoBaHUsI.

0e30MacHOCTH.
49- | DnemenTsl [VA-rpymimsl. e pabora B rpymme 1o mianuposanuto | https://resh.edu.ru/subject/29 [TpoBenenue
50 | Ipakmuueckaa padoma M OCYIIECTBIECHHIO Ha IIPAKTHKE / 3KCIIEPUMEHTOB (UIDPa),
Ne  48%**%  «Pemenue XUMHUYECKHUX SKCIIEPUMEHTOB, pelieHue KencoB,
IKCIIEPUMEHTATBHBIX IIPOBEIECHUIO HaOI0IeH NS, o0CyXIIeHne
3az1a4 1o 3ajaHusMm 23, 24 (OopMyIHUpPOBAaHUIO  BBIBOJOB  TIO
OI'D xumus». pe3yJsibTaTaM 3KCIIEpPUMEHTA;
WHCTpYKTaX 1O TEXHUKE e pabora B TpyIIe MO COOJIIOJICHHIO
0€30MaCHOCTH. npaBua  Oe3omacHo  paboTel B
nabopaTopuy TPU  HUCIOJIH30BAHUU
XUMHYECKON MOCYIBI 31
o0opyoBaHUs
51- | Pemenune 3amauy. e TPOBECHUE BBIYMCICHHUH MO https://resh.edu.ru/subject/29 pElIECHHE KEWCOB,
52 XUMHUYECKHM YPaBHECHUSIM. / o0CyXIIeHne
Tema 6. MeTa/i1bl M UX coeTUHEHUs (6 YacoB)
53 | Merasuisl. e [UIAHUPOBAaHWE U OCYIIECTBIICHHE https://resh.edu.ru/subject/29 IIpoBenenue

Ilpakmuueckaa paboma
Ne 49%/**
«MopenupoBaHue
METAJIINYECKON
KPUCTaJUIMYECKOU
pem€rkn». HHcTpykTax
o TEXHHUKE
0€30MacHOCTH.

Ha NpaKTUKE XUMHAYECKHE
HKCIEPUMEHTHI, IPOBEICHUHT
HaOIt01eHus, bopMyIupOBaHUU
BBIBOJIOB o pe3ysibTaTam
IKCHEPUMEHTA;

pabota B TpyImIme Mo COOJOICHHUIO
npaBwi  Oe3onmacHoM  paboOTHl B
na0opaTopuy TMPH HUCHOIb30BAHUU
XUMHYECKOH MOCY/IBI u

/

9KCHEPUMEHTOB (UTpa),
pelIeHNE KENCoB,
oOCyXKIeHHe
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obopymoBaHus

54 | MeTtauibl. nIaHupoBanue M ocymectsiaenue | https://resh.edu.ru/subject/29 IIpoBenenue
Ilpakmuueckan paboma Ha TIPaKTHKE XUMHYECKHE / OKCIICPHMEHTOB (Urpa),
Ne  50%%/*** («Pemenue SKCIEPUMEHTBHI, IIPOBEACHUU pCLICHHE KEHCOB,
IKCIIEPUMEHTAIBHBIX HaOJII0CHU, dbopMynupOBaHUU 00CyXJICHUE
3aja4 1o TeMe: BBIBOJIOB o pe3yabTaram
«CpaBHUTEIbHAS IKCHEPUMEHTA;
XapaKTepUCTHKA pabora B rpymme 1o coOIIOIECHUIO
BOCCTaHOBHUTEIIBHON npaBml  Oe3omacHod  paboTel B
CIIOCOOHOCTH  METAJLIOBY. 7abopaTopur HPH HCIOJIB30BAHUH
WNHCTpyKTaX 10 TEXHHKE XUMHYECKOMI MOCYIbI u
0€30I1aCHOCTH. 000py0BaHUs

55 | Mertamibsl A-rpymi. yyacTHe B IUIAHUPOBAHHUU u | https://resh.edu.ru/subject/29 [IpoBenenue

Ilpakmuueckan padoma
Ne S5T%%/%%% (Pemenne
AKCIEPUMEHTAIBHBIX
3a1a4 no teMme: «Kanprmi
u ero COEIMHEHMS.
BzaumopeiictBue
U3BECTKOBOW  BOJBI C
YIJIEKHCIIBIM Ta30M.
NHCTpyKTaX 110 TEXHUKE

0€30I1aCHOCTH.

OCYIIECTBICHMH  HA  MPaKTHKE
XUMHYECKHUX JKCIIEPUMEHTOB,
MIPOBEICHUU HaOIr0/1eHus,
(GOopMyIMpPOBAaHUU  BBIBOJOB IO
pe3yabTaTaM SKCIIEPUMEHTA,

paboTta B Tpymme Mo COOMIOACHUIO
npaBua  Oe3omacHoi  paboTel B
nabopaTopuM TMPH HCHOJIb30BAHUHU
XUMHYECKOUI MOCY/IBI "

o0opyoBaHUS

/

AKCTIIEPUMEHTOB (UTpa),
peuieHne KEeHcoB,
o0cyXIeHne
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56 | Meramnst b-rpynm. e ulaHupoBaHue M ocymectBiaenue | https:/resh.edu.ru/subject/29 [IpoBencHue
Ilpakmuueckas paboma Ha MPAKTHKE XUMHAYECKHX / 9KCIIEPUMEHTOB (UTpa),
Ne  52%%/**%  (Pemenue 9KCIIEPUMEHTOB, IPOBEJCHUU pElLIeHUE KEHCOoB,
IKCIIEPUMEHTAJIBHBIX HaOJII0ICHN S, (popmynupoBaHun o0cyxaeHue
3amau mo teme: «XKenezo BBIBOJIOB o pe3yabTatam
OxuciieHue ’keie3a BO IKCIIEPUMEHTA;

BJIAYKHOM BO3yXeE». e paboTa B rpymme MO COOJIOACHHUIO

MHCTpyKTaX 10 TEXHUKE mpaBwI  Oe3omacHOW  paboTel B

6e30macHOCTH. 1abopaToOpuu IIPH  MCHOJIb30BAHUH
XUMHYECKOU MOCY/IBI "
obopymoBaHus

57- | Pemenue 3anau. ® [IPOBEJCHUE MAaTEMATHYCCKHUX https://resh.edu.ru/subject/29 Pelienue keiicos,

58 BBIYHUCIICHUI 10 XUMUYECKUM / 00CYKIEHUE

ypaBHEHUSIM
Tema 7. Xumus u okpy:karomas cpeaa (10 yacos)

59 | OcHOBBI  HKOJIOTHYECKOM ® [POBEICHHE maremarndeckux | https://resh.edu.ru/subject/29 Pemenne keiicos,
IPaMOTHOCTH. BBIUHCIICHUI MO0  XMUMHYCCKHM / o0cyxJieHne
XUMHYECKOE 3arpsi3HEHUE ypaBHEHHSIM
OKPYKaIOIEe Cpebl.

(ucnonvzoeame  3a0anus
BIIP u OI'D)

60 | Oxonoruueckue ® [POBEICHHE maremarndeckux | https://resh.edu.ru/subject/29 Pemenne keiicos,
npoOJieMbl, CBSI3aHHBIE C BBIYMCICHUI ~ T0  XHUMHYECKUM / o0cyxieHne
COEIMHEHUSIMH  yTIIepo/ia, YpaBHEHHSIM
a3ora, Cepbl, TKEIBIX
METAaJUIOB.

(ucnonvzoeame  3a0anus
BIIP u OI'D)
61 | Iloustue o IpeacIbHO ® IIpOBEIECHUE MAaTEMATHYECKUX https://resh.edu.ru/subiect/29 Permenue KGf/iCOB,
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JIOIIyCTUMOH
KOHIICHTPAIlMK  BEIIECTB
(ITK).

(ucnonv3oeams  3a0aHus
BIIP u OI'3)

BBIUMCICHUH O  XMMHYECKUM
YpaBHEHUSIM

I~

o0CyXKIeHHE

62

[TpoekT — 310 MpoOCTO.

IIPOBEJIEHUE POEKTHO-
HCCIIEI0BATENBCKONW PabOTHI 11O
BBIOpPAHHOM TEME;

ncnons3zoBanue MKT s coznanns
MOJEJIEH, ITOATOTOBKH ITPE3ECHTALINMN,
JIOKJIAJIOB 110 TEME.

Pemenne xeticos,
o0cyxIeHne

63-
67

PaboTa Hax mpoeKToMm.

MPOBEACHUE TPOCKTHO-
HCCIIEI0BATENBCKOM PaOOTHI 1O
BBIOpPaHHOM TEeM€;

ncnoab3oBanne UKT mis cozmanmus
MOJIETIEN, TOATOTOBKH MPE3EHTALIHM,
JOKJIaJ0B IO TEME.

Pemenne xeticos,
oOcyXKeHue

68

3amuTa NpoeKTa.
ITonBenenue UTOroB.

BBICTpPaMBaHUE Pa3BEPHYTHIX
YCTHBIX OTBETOB.

3amura npoexTa,
JTUCKYyccus, 00CyXIeHUE







