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IosicHUTEJIHLHAA 3ANMUCKA

AKTYyaJlbHOCTh U HA3HAYEHHE MPOrpaMMBbl

[Iporpamma pazpaboTaHa B COOTBETCTBHM C TpeOOBaHUSMHU (penepallbHbIX TOCYIapCTBEHHBIX
0o0pa3oBaTeNbHbIX CTaHAAPTOB OCHOBHOro oOmero ooOpazoBanus (manmee — OIOC  000),
OpHMEHTHpPOBaHA Ha OOecTeueHHe WHAWBHUIYATbHBIX MOTPEOHOCTEH OO0ydarommxcs W HampaBlieHa Ha
JOCTH)KEHUE IUTAHUPYEMBIX pEe3YyJIbTaTOB OCBOCHMSI TNPOTrpaMMbl OCHOBHOTO OOIIETO OO0Opa3oBaHUs
C y4€TOM BbIOOpA YyUaCTHHMKAMHU 0Opa30BaTEbHBIX OTHOIICHUN KYpCOB BHEYPOUHOU ACATEIHHOCTH. DTO
MO3BOJISIET 00eCIeunTh €MUHCTBO 00s3arenbHbiX TpeboBaHuit I'OC OOO Bo BCEM MPOCTPAHCTBE
IIKOJIBHOTO 00pa30BaHus: HE TOJIBKO Ha YPOKE, HO U 3a ero npenenamu. /J{lanHas nmporpaMma cocTaBieHa
Ha ocHoBe mporpammsbl Skymenko C.II., 3aBenmyromeit kadenpoil ecTeCTBEHHO-reorpa)uyeckoro u
TexHonoruueckoro oopazosanus bOY 10 «MTPOOO»

[IporpamMmma BHEYpOYHOU AESITENHFHOCTH MO XMMHH OCHOBBIBAETCS HAa COYETAHUU JIaOOPATOPHBIX
UCCJIEIOBAaHUN C UCIIOJIb30BaHMEM OOOpYIOBaHUS LIEHTPOB O0pa30BaHUsl €CTECTBEHHO-HAyYHOU
HamnpaBieHHocTH «Touka pocta» M (QOpMUPOBaHUS LEHHOCTHOTO OTHOUICHUS K MHPUPOJE, 3HAHUSM,
3JI0pOBbIO, YEPE3 OPraHU3ALNIO UCCIIEN0BATEIBCKON U DKCIIEPUMEHTAIBHO U EATENBHOCTH.

[Ipu peanusamuu mTporpaMMbl Kypca BHEYPOUHOW JEATENBHOCTH «XHUMHUS YBIEKATEIBHO
U IIPOCTO» HMCHOJIB3YyeTCsl 000pyI0BaHHE LIEHTpa 00pa30BaHUs €CTECTBEHHO-HAYYHON HANpaBiICHHOCTH
«Touka pocTa, 4TO IO3BOJISET:

o COBEpIICHCTBOBATh YCJIOBUSI TMOBBIIIEHUS KauecTBa OOpa3oBaHMs B ILIKOJE MO ydeOHOMY
npeaMeTy « XuMHs»;

o pacumpsaTh BO3MOXKHOCTH OOY4JalOUMXCS B OCBOCHUM Y4eOHOro mpeameTra «XUMHUSD
U TPOrpaMM BHEYPOUHOH JESITeNbHOCTH W JIOTOJHUTENIBHOTO 00pa30BaHUs €CTECTBEHHO-HAyYHOU

HaIlPaBJICHHOCTH;
J oTpalaThIBaTh MPAKTUUYECKHE YMEHHUS MO y4eOHOMY NpeaMeTy «XHUMHsS», HEOOXOAUMBbIe
Jus perieHust 3agaHuil Beepoccuiickoil omummnuansl mkonbHUKOB (nanee — BceOILll), Bcepoccuiickux

poBepouHBIX padoT (manee — BIIP), rocymapctBeHHO# nTOroBoii arrectanuu (nanee — ['MA);

J ¢dbopmMupoBaTh GYHKINOHATBHYIO IPAMOTHOCTH O0YYaIOLIXCSL.

3amaueil menparora, pabOTaloOIIEr0 IO IporpaMMe, SBIAETCS pPAa3BUTHE Y OOydYaroMMXCS
MO3HABATEJIBLHOTO MHTEpeca K SKCIEPUMEHTAIBHON U HCCIe0BaTEIbCKOM YacTu yueOHOro mpeaMera
«XuMHUI», B TOM YHUCIIE:

° yepe3 yriyOJieHHe 3HAaHWM O XHMHYECKHUX BEIeCTBaX, JACMOHCTpAIlUs WX 3HAYCHUS
JUISL IPUPOBI U YETIOBEKA;

° (dhopMHUpOBaHNE YMEHUSI CAMOCTOSATEIHHO MPOBOAUTH OMBITHI U UCCIIEIOBAHMUS;

° pa3BUTHE YMEHUs JeJaTh BBIBOABI O CBOMCTBAX BELIECTB, UX BAXKHOM POJIM B KU3HU

yeJI0BeKa 1 O0IIECTBA;
° pa3BUTHE YMEHHUS y4acTBOBaTb B  IPOEKTHO-UCCIENOBATENbCKOM  JEATEIbHOCTH
1 CaMOCTOSTEIILHO OPTraHU30BHIBATH €€;
° pa3BUTHE HABBIKOB KOMMYHHUKAIINH, HA0TIOAaTeTbHOCTH, TBOPUYECKOTO BOOOPaKECHHSL.
[Iporpamma paccuntana Ha 68 yacoB (8-9 ki)

BapuanTtbl peaqu3anuu nporpaMmmbl 1 (popMbI NPOBeae HUA 3aHATH I



3aHATHS TO MporpamMme MpoBOIATCS B (GopMax, MO3BOJISIOUMX OOY4aroIMMCs BbIpadaThIBaTh
HABBIKM TPOBEJCHUS JKCIEPUMEHTa M HUCCIENOBaHUS (HAampuMep, MPAKTHUUECKOW paboThl, MPOEKTa,
MTOMCKOBBIX M HAYYHBIX MCCJIEI0BaHHI, BAKTOPUH, SKCKYPCUM, TP U T. II.).

[Iporpamma MoOkeT ObITH pealii30BaHa B TEUEHHUE JIBYX JIET, €CIU 3aHATHS MpoBomsaTcs 1 pas
B HEJIEJIIO.

B3aumocBsa3b ¢ NIporpaMMoil BOCIUTAHHUSA

[IporpamMmma Kkypca BHEYpPOUHOW MAESITENBLHOCTH pa3paboTaHa C yd4de€ToM pabodeil mporpaMMbl
BOCIIMUTAHUS, YYUTHIBAET IICHUXOJIOTO-TIEJArOTHYECKUEe OCOOCHHOCTH BO3pacTa oOydaroumxcs 8—
9 xkimaccoB. CoenuHEHHWE Ha MPAKTHKE OOydYalomed W BOCHUTATEIBHOW JEATEIRHOCTH IIelarora,
OpUEHTHUPOBaHKE €¢ HE TOJIbKO Ha WHTEJUIEKTyalbHOE, HO U Ha HPAaBCTBEHHOE, COIIMAIbHOE Pa3BUTHE
peOCHKA, IPOSBIISICTCS:

o B TMPOBEJACHUM WHTEPAKTUBHBIX (OpPM 3aHATHI, OOECHeurBaIOIMX BOBICYEHHOCTH
00y4aroIMXCsi B COBMECTHYIO C ME€IarOTOM U CBEPCTHUKAMHU JICSITEIIbHOCTD;

. B CO3[aHUU YCIOBHM [UIsI Ppa3BUTHUS W pealu3alld HHTEepeca OO0ydarommxcs
K CaMOPa3BUTHIO;

. B CTUMYJIMPOBAHUHU OOYYAIONMXCS K WHTEIUICKTYalIbHOU NESATENBHOCTH, (DOPMHUPOBAHUU
MHPOBO33PECHUS HA OCHOBE HAYYHOTO TTO3HAHUS MUpA.

PekoMenmyercs MCHONB30BaTh NAHHYIO MPOTpaMMy JJIsl IIKOJ ¢ HU3KUMH 0Opa3oBaTElbHBIMU
pesynbraramu (manee — IIHOP), mis moaroroBku oOydaronmxcsi K yCIEMHOMY BBIMOJHEHHIO 3aJaHUM
['MA, BIIP u pesyasratuBHoro yudactusi Bo BcOILl. Takke mporpamMma mo3BosisieT (OpMHUPOBATH
y oOydaronmxcs  (PyHKIIMOHAJIBHYIO TPaMOTHOCTh  (€CTECTBEHHO-HAyYHYIO U  YHUTATEIBCKYIO).
B TemarnueckoM IUTaHUPOBAaHUU MPOTPAMMBbl PACCTABICHBI YKa3aTeld MPaKkTUYECKUX padboT i
noarotoBku Kk BIIP — *; k THA — **; k BcOIIl — ***,

Conep:xkanne Kypca BHEYPOUYHOIi 1eSITeIbHOCTH

8 KJIACC
Tema 1. [lepoHauaibHble XuMuueckue nmouaTus (10 yacos)

XuMHUsT — BakHas 00JacTh €CTECTBO3HAHMUS U NPAKTUUYECKOW AEATENbHOCTH 4YenoBeka. Poib
XMMHUM B KM3HU 4YeloBeKa. XUMHsI B cuUcTeMe HayK. lIoHsATHE O TEOpeTHYeCKMX U 3MIUPHYECKUX
METO/Iax MO3HAHUs B €CTECTBEHHBIX Haykax. lIpeacTaBineHus o HAydHOM MO3HAHUU Ha SMIIHUPUYECKOM
yYpOBHE: HAONIOZCHHWE, U3MEPEHHE, JKCIIEPUMEHT, MOJEIMPOBAHUE, BBIYHUCICHHE, HA TEOPETHUYECKOM
YpOBHE: HayuHble (akThl, IpobiaemMa, TMIoTe3a, Teopus, 3aKOH. MICTOUHMKM XUMHUYECKOH MH(pOpMaIIH.
[TonsiTne o Meronax pabOThl ¢ XMMHUYECKMMHM BelecTBaMH. OOOpynOBaHME IIKOJIBHOM XMMHMUYECKOM
naboparopuu. [IpaBuiia 6e3omacHoro oOpalieHus ¢ BeIeCTBaMU U J1a0OpaTOPHBIM 000PYI0BaHUEM.

Uuctele BemecTBa U cMecd. [IoHSTHE O TOMOrEHHBIX M Te€TepOreHHbIX cmecsX. CrnocoObl
pazneneHust cMece. OunCTKa BEILECTB.

Bewecra u xumudeckue peakuuu. IIpoctsie n ciioxkHbIE BemecTBa. MeTauibl U HEMETaJUIbL.
BewecTBa MONEKYISIPHOIO U HEMOJIEKYIISIPHOTO CTPOEHHUSI.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BeulecTB. OTHOcHUTENbHAs aToMHas Macca. OTHOCHUTENbHAs MOJEKYJspHas Mmacca. Maccosas
JOJsl  XMMHUYECKOTo »JJIEMEHTa B CoequHeHHH. HaxoxaeHue mpocTeimeil (opMyibl BelecTBa
110 MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KonnyectBo BemecTBa. MossipHas macca. Pacuérel mo ¢opMmynaM XUMHUYECKHX COETUHEHHM.
MoubHast 10151 XUMHUYECKOIo 3JIeMEeHTa B coeuHeHuU. HaxoxxaeHnue npocreiiieil popMysbl BemecTBa
110 MOJIbHBIM JIOJISIM 3JIEMEHTOB.



dusznueckue M XUMHUYECKUE SBICHMS. XUMHUYECKas peakuus M €€ IPU3HAKU. YCJIOBHUSA
IIPOTEKaHUS XUMHYECKUX PEaKUi. 3aKOH COXpaHEHUsI MAacChl BEIECTB. XMMUYECKUE YpaBHEHUS. THIIBI
XUMHMUYECKUX peakuuil (CoeAUHEHMS, pa3joKEHHUs, 3aMelleHHusi, oOMeHa). Pacuersl Mo XMMHUYECKUM
YpaBHEHUSIM.

Buiuucnenus (c ucnonvsosanuem 3adanuii BITP u OI'9°):

— MacCOBOM JI0JIM XMMHYECKOTO 3JIEMEHTA 110 (pOopMyIie COeTMHEHUS;

— npocreiiei GopMyIibl BEECTBa MO MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB;

— KOJIMYECTBA BEIECTBA, MACChl M0 U3BECTHOMY KOJHMYECTBY BEILECTBA, MAacCe PEarecHTOB
WIH IPOAYKTOB peaKIMU (110 YPAaBHEHUAM XUMUYECKON pPEeaKluH).

Ilpakmuueckue padomoi:

1. 3HaKOMCTBO C XMMMYECKOW MOCYIOH, C MpaBWJIaMU pPabOTHI B JIAOOPATOpPUU M MPHEMAMH
oOpamieHus ¢ 1abopaTOpHBIM 000py/IOBaHHEM, IU(PPOBBIMH JaTYMKaMU 000pyHoBaHMs IeHTPOB « Touka
pocTay.

2. OmpenienieHre CTPYKTYphI IUIAMEHH.

3. OnpeneneHye YUCTHIX BEILIECTB U CMECEH.

4. IIpoBeneHre OYUCTKH BOABI OT PACTBOPUMBIX IPUMECEH.

5. OnpeneneHue BOJIOTPOBOIHON U TUCTHILUIMPOBAHHON BOBI.

6. Onpenenenue, 10 KaKOW TeMIIepaTypbl MOXKHO HarpeTh BEIIECTBO.

7. VI3mepeHue TemMnepaTypbl KUIIEHHsI BOJIbI ¢ IOMOIIBIO JIAOOPATOPHOTO TEPMOMETPA U JaTUHNKa
TEMIIEpaTypBbI.

8. Onpenenenue TemnepaTypbl KpUCTaIN3a1U1 BEIIECTBA.

9. 3yuenune pu3nyecKuX CBOWCTB METAIIJIOB.

10. M3ydenne npru3HAKOB XUMHYECKUX PEAKIIHIA: BBIICIICHNE U MTOTJIOMICHUE TEIUIA.

11. N3yuenue 3aKoHa COXpaHEHHUS MAcChl BEIIECTB: MPOBEACHNUE IKCIIEPUMEHTA.

Tema 2. Baxkneiinmme npeacraBuTe i HeopraHuveckux Bemects (11 yacos)

[IpencraBnenus o razax. 3akoH ABoraapo. MomsipHblii 00b¢M ra30B. OTHOCUTENBHAS TIIOTHOCTH
ra3zoB. OmnpeneneHre OTHOCHTEIBbHON MOJEKYISPHOW Macchl Ta3000pa3HOT0 BEIIECTBA MO HU3BECTHOM
OTHOCUTEIHHOUN TIIOTHOCTH. OOBEMHBIC OTHOIICHUS Ta30B MPH XUMUUYECKUX PEAKITUIX.

TennoBori 3hdexT XUMUYECKOW peakIuu, TEPMOXHMMHUYECKHE YpaBHEHHUSA, 2JK30- H
SHJIOTEPMUYECKHUE PEAKLIUH.

PactBopel. HachbllleHHbIE ¥ HEHACHIIICHHBIE PacTBOPbL. PacTBOpMMOCTH BEILIECTB B BOJIE.
dakTOphl, BIUSIONME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HbIX BemecTB. CrOCOOBI BBIpAXKEHUS
KOHIICHTPAIIUHA PACTBOPOB: MACcCOBas J0JIs PACTBOPCHHOTO BEIIIECTBA, MOJIIPHAsI KOHIIEHTPAIIHS.

Knaccudukanus neoprannyeckux coequaeHuid. Okcuapl. Kucnorsl. OcnoBanus. Conu (cpeanue,
KHUCJIbIE, OCHOBHBIC, JBOWHBIC). MeXIyHapoaHass HOMEHKJIATypa HEOPTraHWYECKUX COCAMHEHUM.
TpuBHaabHBIC Ha3BAaHUS OCHOBHBIX KJIACCOB HEOPTaHMYECKUX coequHeHni. du3nueckue u XxapakTepHbIS
XUMHUYecKHe cBoicTBa. [loaydeHne OCHOBHBIX KJIACCOB HEOPraHUUECKUX COEMHEHHUI.

['eneTndeckas cBsA3b MEXKAY KJIACCAMU HEOPTAHHMYECKUX COCTMHECHUH.

Buviuucnenusn (c ucnonvzoeanuem zaoanuii BIIP u OI'3):

— 00bEMa, KOJHMYECTBA BEIIECTBA ra3a IO HM3BECTHOMY €ro KOJMYECTBY BELIECTBA WIIH
00BEMY;
— 00BEMOB T'a30B [0 YPABHCHHUIO XUMHUUYECKON PEAKIINH;
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— M0 YpPaBHEHHSM XHUMHUYECKOH peaklUH: KOJIWYECTBA BEIIECTBA, 00BEMa, MAacChl IO
M3BECTHOMY KOJIMYECTBY BELIECTBA, 00bEMY, Macce PeareHTOB UITU MPOIYKTOB PEaKIINH;

— C UCII0JIb30BAHUEM IMOHATHUS «MACCOBast AOJISI BELIECTBA B PACTBOPEY;

— C UCII0JIb30BAHUEM IOHSATHSI «MOJISIPHAsE KOHLIEHTPALMS pACTBOPEHHOI'O BELLIECTBAY;

— C UCII0JIb30BaHUEM I'paMKOB PACTBOPUMOCTH JUIsl pACUETOB PACTBOPUMOCTH BELIECTB.

Ilpakmuueckue padomoi:

12. Onpenenenne cocTaBa BO3Iyxa.

13. Onpenenenue TermnoBoro 3pQexra pacTBOPEHHUs BEIIECTB B BOJE.

14. NzyueHune 73K30TEpMUUECKHUX PEAKIIHH.

15. U3yueHue sHAOTEPMUYECKUX PEAKIIHI.

16. N3yuenue 3aBUCUMOCTH PACTBOPUMOCTH BEILIECTBA OT TEMIIEPATYPHI.

17. HaGnroneHue 3a pocTOM KPHUCTAJIOB.

18. M3ydeHune CBOKCTB IMEepEHACHIICHHBIX PACTBOPOB.

19. Ompenenenne KOHIEHTPALMHU BEIECTB KOJIOPUMETPHUUECKUM METOJIOM MO KaJIMOPOBOYHOMY
rpauky.

20. [IpoBeneHNe peakuy pa3IoKEHUs KPUCTAIUIOTHAPATA.

21. Pemenue skcnepuMeHTANbHBIX 3a1a4 10 TeMe «OcHoBanus. TeroBoit 3ddexT peaknuu
TUAPOKCUA HATPUS C YIJIEKUCIIBIM Ta30M».

22. Pemienre sKcriepuMEHTAIBHBIX 33124 110 TeMe «OcHoBaHMs. Peakiins HeUTpamu3amm.

Tema 3. Ilepuoanyeckuii 3axon u [lepuoanyeckas cucreMa XuMHYe CKUX 3JIEMEHTOB
. U. MenaeneeBa. CTpoeHne atToM0B. XUMHUYeCKAas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu (13 yaco)

[Iepuoanueckuit 3akoH. Ilepuomnueckas cucrema xumudeckux 3neMeHToB . . Menneneesa.
CrtpoeHHre aTOMOB. DJIEKTPOHHAsE OpOMTalb. DHEPreTHUYCCKHE YPOBHH W TOIYPOBHHM aroma; s-, p-, d-
opbuTanu. DIEeKTpPOHHBIE KOH(UTYpallMud U 3JIEKTpOHHO-Tpaduueckue (opmynsl atoMoB. CTpoeHue
AJIEKTPOHHBIX 000JI0uek aToMOB ImepBbiX 20 XuMHUECKUX 3JeMeHTOB [lepuoanyeckoil CHCTEMBbI
. 1. Menneneesa: pacupefesieHue 3JIEKTPOHOB 110  DHEPreTUYECKUM  YPOBHSAM, IIOJYyPOBHSAM
U opOuTansaM. 3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XHUMUYECKUX 3JIEMEHTOB, METAITIMYECKHX
U HEMETaJUIMYECKUX CBOMCTB IO IpynmamM M nepuojam. l3MeHeHHe KHCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUH XMMHYECKUX DJIEMEHTOB B IIEPUOJAX U IPYIIIAX.

DJEKTPOOTPULIATEIBHOCTh XUMHUECKHUX AIEMEHTOB. XUMHUYECKas CBA3b M €€ BUJIbl: KOBAJICHTHAs
NOJIApHasl CBfA3b, KOBAIECHTHAs HEMOJSpHAas CBA3b, MOHHAs CBA3b. MexaHHU3Mbl OOpa30BaHMS
KOBQJIEHTHOW M HOHHOM CBS3M. OJEKTPOHHBIE U CTPYKTYpHble (OpPMYNbl BeHIECTB. THIbI
KPUCTAJUINYECKHUX PEICTOK: MOHHAS!, aTOMHAas1, MOJIEKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenp okucieHus. OnpeneneHue CTENEHEH OKUCIEHUS aTOMOB B OMHApHBIX COEIMHEHMSIX.
OKuCIUTENbHO-BOCCTAaHOBUTENBHBIE peakiuu. [Iporecchl okucienus u BocctaHoBaeHUs. OKUCIUTENN U
BocCTaHOBUTENU. COCTaBICHUE YPABHEHMH IPOCTHIX OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX pEaKUUil U
paccTaHOBKa B HUX KO3(PPHUIIMEHTOB METOJOM 3JIeKTpoHHOro Oananca. [Ipoekt. Boibop Tembl. PaboTa
HaJ| IPOCKTOM.

Ilpakmuueckue padomoi:

23. MopenupoBaHue CTPOECHHS MOJIEKY] IPH IOMOIWM PUCYHKOB, MOJENEH, 3JEKTPOHHBIX
U CTPYKTYPHBIX (POpPMYII.

24. OmpeneneHne TEeMIEPaTyphbl TUIABJICHHS BEHICCTB C Pa3HBIMH THIIAMH KPUCTAJLUTMYECKHX
PEILETOK.

25. OnpezeneHre KUCIOTHOCTH OYBBI.



26. PemieHne sKcriepuMEHTANIBHBIX 3a/1a4 110 TeMe « OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH.
W3ydyeHne peakiuu B3auMOJICHCTBUS Cyab(pUTa HATPUS C IEPOKCUAOM BOAOPOIA».
27. Onpexnenenue pH B Xo1e OKHCIUTENTFHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

9 KJIACC
Tema 4. BemecrBa n xumunueckue peaknuu (11 gacos)

OcHoOBHBIE 3aKOHOMEPHOCTU TMPOTEKAHUs XMMHUYECKHX peakiuil. Knaccudukanus XuMUIECKUX
peakuuii Mo pa3IMYHbIM IpU3HaKaM. 3akoH ['ecca u ero cienctBusd. BeraucieHus no TepMOXMMHUYECKUM
YPaBHEHUSIM.

[ToHsiTHE O CKOPOCTH XUMHUUYECKON peaKlnu. 3aKOH AEHCTBYIOMMX Macc. PaKTOPHI, BIUSIOMME HA
CKOPOCTb XUMUYECKOHN peakiuu. JHeprus aktuBauu. [lonstue o karanuze. @epmeHTh. HTHOUTOPBL

[Monsatue 00 oOpaTuMbIx M HeoOpaTUMBIX xumHuueckux peakiusx. [Ipunnun Jle Illarense.
VYcnoBus cMmenieHusT XMMUYECKOro paBHOBecHs. DakTOpbl, BIUSIONME HA COCTOSHUE XHMHYECKOIO
paBHOBecus. [Iporao3upoBanre BO3MOXKHOCTH TMPOTEKAHUS XMMHYECKUX IMPEBPAIICHUM B Pa3IUYHBIX
YCIOBUSIX Ha OCHOBE TMPEICTAaBICHUM 00 M3YYCHHBIX DJJIEMEHTAaX XUMHYECKOW KHHETHUKHU
U TEPMOAVMHAMHUKH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakUuU. BakHble OKUCIAUTEIM U BOCCTAHOBHUTENH.
[lepmanranar kamus (xapakrtepuctuka). CocraBieHrne ypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakinii ¢ CIOIb30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

DNEeKTpOoIUTHYECKass aucconuanus. XMMHUYECKHE peaknuu B pacTBopax. Kpucramioruaparsl.
DNEKTPOIUTHI ¥ HEANCKTPOIUTHL. CHIIBHBIE U clla0ble IeKTPOIUThL. CTENeHb AUCCOIUAINH, KOHCTAHTa
mucconuanuu.  MoHHoe — mpowsBeneHue  BoAbl.  BomopoaHeli  mokasarenb.  MIHIMKATOPBL
DNEKTPONUTUYECKAS IUCCOLMAIMS KUCIOT, OCHOBAaHUU U COJIEH.

Peakiuu moHHoro oOmeHa. YcnoBHsl MPOTEKaHUs peaKIMii MOHHOTO oOMeHa. MoneKysspHbIe,
MOJTHBIC U COKPAIICHHBIC MOHHBIC YpaBHEHU peakiuii. KauecTBeHHbIC peaKIluy Ha UOHBI.

IM'maponus coneit. MoHHBIE ypaBHEHUS THAPOIU3a CoJiel. XapaKTep Cpelbl B BOJHBIX pacTBOpax
coJei.

Boiuucnenusa (c ucnonvzosanuem 3aoanuii BIIP u OI'3):

— TEII0BOro 3(pdexTa XMMUIECKON peakliu 0 KOJIMYECTBY BEILECTBA, MACCE MM 00BEMY,
MIPOpEarupoBaBILIero MK 00pa30BaBIIErOCs BEUIECTBA (110 TEPMOXUMUYECKOMY YPaBHEHHIO PEaKIUN).

Ilpakmuueckue pabomut:

28. PelleHne sKCiepuMEHTANBHBIX 337124 110 TeMe « DJIEKTPOTUTUUECKAS PEAKIUSY.

29. PemieHne SKCIepUMEHTANTBHBIX 33124 110 TeME « DJICKTPOIUTHI K HEIJIEKTPOIITHD).

30. Pemienrie sxcriepuMeHTaIbHBIX 33724 110 TeMe « CUITbHBIC U cNTa0ble 2JIEKTPOIUTHDY.

31. VzydeHue BIUSHUS TEMIIEPATyphl HA AUCCOIHAIIHIO.

32. UzyyeHnne BIUSHHS KOHIEHTPALUN PACTBOPA HA AUCCOIHAIIHIO.

33. MzydeHne BIUSHUAS PACTBOPUTEIS HA TUCCOIHAIIHIO.

34. OnpeneneHre KOHIIEHTPAIIMH COJIH IO 3JIEKTPOIIPOBOIHOCTH PacTBOPA.

35. Pemenne sKCiepuMEHTANIBHBIX 3a/1a4 110 TeMe «Peakiuy noHHoro ooOmMeHa. B3anmoneiictue
TUAPOKCHUIA OapHsi C CEPHON KHCIOTON Y.

36. Onpenenenue pH pacTBopoB.

37. Pemienne >KCnepUMEHTANBHBIX 337ad 1o TeMe «Peakius HeliTpanuszanuu. Bzanmoneictaue
TUAPOKCH/Ia HATPUS C COISTHOM KUCIOTOM.

38. Pemienne sxcriepuMeHTaIbHBIX 33724 10 TeMe «Jlerumparamus couei».

39. MzydeHue BIUSHUS Pa3INYHBIX (AKTOPOB HA CKOPOCTH PEaAKITUH.

40. Onpenenennie XIOPUA-UOHOB B MUTHEBOM BOJE.



41, OHpe,Z[eJ'ICHI/Ie HUTPAT-UOHOB B IMHUTATCIBHBIX pacTBOpax C IMOMOLIBIO MOHOCCJICKTHBHOI'O
QJICKTpOAaA.

Tema 5. HemeTa/u1bl M HX coequHeHH (7 4acoB)

I"anorensl. XumMuueckue cBoicTBa ranoreHoB. CoeTMHEHMS raloreHoB.

Onementsl  VIA-rpynnbel.  Xumuueckue cBoiicTBa anemMeHTOB  VIA-rpynmel.  CBolicTBa
U coequHeHHs 3yeMeHToB VIA-rpymmbl. IlpeacraBieHns 0 XHMHYECKOM IPOM3BOJICTBE M CBSI3aHHBIX
¢ HuM npodeccusx. KauecTBeHHble peakuuu Ha cynbdur-, cynbdun- u cynshar-annoHsl. Haxoxaenue
CephI U €¢ COSAMHEHUM B MPUPOJIE.

OnemenTsl VA-rpynnbl. A30oT. AmMmuak. Conu ammoHus. KaudecTBeHHass peakiusi Ha HOHBI
amMoHus. CoenuHenus a3ora. KauecTBeHHbIE peakIIMy HAa HUTPAT- U HUTPUT-aHUOHBI.

®ochop. Coemunenus dochopa. KauectBeHHas peakius Ha docdaT-uonsl. [IpeacraBneHus o
ranorenugax Gocdopa (111, V).

Onementsl [VA-rpynmel. Yriepon, amnoTpomnHble Moaudukanuu (rpadut, anmas, ¢ysiepeH,
rpadeH, HAHOTPYOKM), (GHU3MYECKME M XUMHMUYECKHE CBONCTBA MPOCTHIX BEIIECTB. aJCOPOLHUU.
Coenunenus yriiepoaa. KauectBeHHas peakius Ha KapOoHaT-uOHBL bop. OCOOEHHOCTH CTPOCHHS aToMa.
Oo0nme npeacTaBieHus 0 GU3NUECKUX M XUMHUYECKUX CBOMCTBax. bopHas kuciora.

Buiuucnenus (c ucnonvzosanuem 3adanuit BIIPu OI'3):

— Macchl MPOJIyKTa peakIMy Mo U3BECTHON MaccoBoil (00bemMHOI) none (%) ero BeIxo/a OT
TEOPETHYECKU BO3MOXKHOTO;

— MaccoBoit (0oObemHOM) nonu (%) BBIXOJAa MPOAYKTAa PpEAKIUM IO H3BECTHOW Macce
(00BEMY) MCXOTHOTO BEIIECTBA U MPOAYKTA PEaKIUU;

— M30BITKA OHOTO U3 PEAreHTOB (110 ypaBHEHUSIM XUMUYECKHX PEaKInii);

— 00BEMOB ra30B M0 YPaBHEHUIO XUMHUYECKON PEaKIiu.

Ilpakmuueckue padomoi:

42. PerieHue 3KCIIepUMEHTANIBHBIX 337124 110 TeMe «CBOMCTBa OpOMHOM BOJIBI».

43. PemeHMe OSKCIEpUMEHTATBHBIX 3amad 1o Teme «Hemeramnsl. [amorensl. W3ydenwme
(bu3HYEeCKNX U XUMUYECKUX CBOMCTB XJIOpay.

44. PerieHue KCIIEpUMEHTANBHBIX 33/1a4 IO TeMe «[[maBinenne u KpucTauu3aius cepb».

45. PemieHue skcnepuMeHTaNbHbIX 331a4 110 TeMe «HemeTamel. 3ydenue cBoiCTB CEpHUCTOIO
ra3a ¥ CepHHUCTON KUCIOTHI».

46. PenieHune sKcrepuMeHTaNbHBIX 3a/1a4 TT0 TeMe «OCHOBHBIE CBOMCTBA aMMHUAKay.

47. OnpeneneHre aMMUAaqYHOM CETUTPBI U MOYEBUHBI.

48. PeleHne KCIEPUMEHTATBHBIX 3814 3a1auuii 23, 24 OI'D 110 XuMHK".

Tema 6. MeTaibl M uxX coeaunenust (6 yacon)

Merannnueckas CBA3b U METAJUIMYECKasi KpUCTaJUIMYecKasi peleTka (IpUMUTHBHAs KyOuueckasi,
00BCMHO-IICHTPUPOBaHHAS ~ KyOMYecKas, TpPaHCICHTPUPOBaHHAs  KyOW4ecKas, TeKcaroHalbHas
MJIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (PU3UYECKUX CBOWCTB METANIOB OT CTPOCHHUS KPHUCTAJLIIOB.
DIIEeKTPOIU3 PACIJIABOB U PACTBOPOB COJICH KaK OJIMH U3 CITIOCOOOB MOJIyYEHUSI METAJIIOB.

Memannwr A-epynn

[[{emounble MeTaUIBL: (PU3NUECKUE U XUMUYECKHE CBOMCTBA.

[[lemoyHO3eMeETbHBIC METAILIBI MATHUHM M KaJIbLIUK: (GU3NUECKUE U XUMHUYECKHE CBOMCTBA MarHus
M Kajaplkg. BaxkHelme coequHeHHs KajdbllUsd M MarHus, cBoMcTBa. JKECTKOCTH BOIBI M CIIOCOOBI €€
yCTpaHEHUS.

3 Hymeparms jaetcsi B COOTBETCTBUM C IeMOHCTpaimoHHOH Bepeueit OI'D no xumun 2023-2024 yyebHoro roa.



AMoOMUHUN: PU3HYECKHE M XMMHUYECKHE CBOMCTBA aFOMUHHSA. AMGBOTEpPHBIC CBOMCTBAa OKCHJIA
U TUJIPOKCH/IA aTFOMUHHUSL.

Memannwr b-epynn

OcoOeHHOCTH CTPOEHHSI aTOMOB. SIBI€HHE «IIpOoBaja» 3JIEKTPOHA Ha MPUMEpPE CTPOCHHSI aTOMOB
Xpoma, MeaH, cepebpa. BaneHTHbIe cOCTOSHHS aroMOB O-3J7IEMEHTOB, CTEIIEHHW OKHCIICHUS aTOMOB
B COCIMHEHHUSX. 3aBUCUMOCTb KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THUJIPOKCHIOB METAJUIOB
OT 3HAYEHMsS] CTENEHH OKHCIEHUS 3JEeMEHTa B COEAUHEHUU (Ha NpUMepe COEIUHEHUH Xpoma).
[lepBoHavanbHbIE MPEACTABICHUS O KOMILIEKCHBIX COETUHEHUSX.

Menp u cepebpo: cTpoeHHE aTOMOB, cTeneHu okucieHus. OOmme KpaTkue MpeacTaBiIeHUs
0 (U3NYECKUX U XUMHUYECKHUX CBOWCTBAX MPOCTHIX BEIIECTB (B3aWMOJACHCTBHE C KHCIOTaMH -
OKHUCJIUTEISIMH), 00 UX OKCHJIAX, THAPOKCHUIAX U COJISIX; UX MpuMeHeHuu. [Ipencrapnennst 06 aMMUaYHbBIX
KOMILIEKcax cepedpa u meau. KauecTBeHHBIE peakiiuy Ha KaTHOHBI Menu (2+) u cepebpa.

[uuk: cTpoeHHe aroMa, CTENEHb OKHCICHUs. XapaKTepUCTHUKA (PU3NYECKHX M XUMUYECKHUX
CBOMCTB, TNpUMEHEHHE, aM(OTEpHbIE CBOMCTBA OKcuJa U ruapokcujaa. KauecTBeHHblE peakuuu
Ha KaTHOHBI IMHKA.

XKenezo: crpoenue aroma, cremeHu okucieHus. Okcunbl, ruapokcuasl u comu kenesa (I1)
u xene3a (Ill), ux cocras, cBoiicTBa u nonydeHue. KauecTBeHHbIE peaklMM HAa KaTHOHBI keie3a (2+)
u xenesa (3+).

Boiuucnenusa (c ucnonvzosanuem zaoanuit BIIP u OI'3):

— COCTaBa CMECEH € UCIIOJIb30BAHUEM PELICHUSI CUCTEM YPAaBHEHUI;

— 10 YPaBHEHUSM DJIEKTPOJIM3a PACcIIaBOB M PACTBOPOB BEIIECTB;

— Pa3IMYHOrO THUIA IO YPABHEHUSM XUMUYECKUX PEaKIIHil.

Ilpakmuueckue pabomur:

49. MonenupoBaHie METALTHYECKON KPUCTATUNINIECKON PEIICTKH.

50. Pemenune SKCHEpUMEHTATBHBIX 3afad 1o Teme «CpaBHHUTENbHAs XapaKTEPUCTHKA
BOCCTAHOBUTEJIBHOIN CIOCOOHOCTH METAIIJIOB.

51. Pemienne sKcriepuMeHTaIbHBIX 337024 110 TeMe «Kanbiuit u ero coequHenus. Bzaumoeiicteue
M3BECTKOBOM BOJBI C YITIEKUCIIBIM Ta30M».

52. PemeHue sKcnepUMEHTANIBHBIX 3a1a4u 1o TeMe «Kene3zo OkuciieHue xene3a BO BIIAXKHOM
BO3/yXE».

Tema 7. Xumus u okpyxamomas cpeaa (10 yacon)

OCHOBBI  HKOJIOTUUECKON TIPaMOTHOCTH. XHMHUUYECKOE 3arpsi3HEHUE OKPYKAKOIIEH Cpelbl.
DKOJIOTHYECKHUE TPOOJIEMBI, CBS3aHHBIE C COCAMHEHUSIMHU YIIIEpOJia, a30Ta, CEPhI, TSKCIBIX METAJUIOB.
[lonsitue o mpeaenbHo pomyctumoit koHueHTpauuu BemecTB (IIJIK). Pons xumum B pemenun
HKOJIOTUYECKUX MpobieM. BrimoiHeHue mpoexTa.

Iliianupyemblie pe3ybTaThl 0CBOCHHMS KYPCa BHEYPOUHOI AeATeIbHOCTH

3aHATHS B paMKax IpPOrpaMMbl HampaBieHbl Ha oOOecleueHHe OCTHXKEHHH MIKOJIbHUKAMU
JTUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JInuHOCTHBIE pe3yabTAThI

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS IIPOrPAMMBI BHEYPOUHOU ACSATEIBHOCTH JOCTUTAIOTCS B XO1€
0o0y4eHUs XMMHUU B €IUHCTBE Y4eOHOM M BOCHUTATEIbHOW NEATEIBHOCTH WIKOJBL. OHU OTpa)karoT
FOTOBHOCTh OOYYalOLMXCSl PYKOBOJCTBOBATbCS CHUCTEMOW MO3UTHUBHBIX ILIEHHOCTHBIX OpHEHTAIMM
U PACILIMPEHUE OTIBITA IEATENBHOCTU HA €€ OCHOBE.

B cipepe nampuomuuecrozo 6ocnumanus:



o MOHUMAaHWE 3HAYCHUS XUMHUYCCKOH HAYKM W TEXHOJIOTUU B JKU3HHU COBPEMEHHOIO
oO1iecTBa, B pa3BUTUH SKOHOMUKHU Poccun U CBOEro pernoHa.

B cghepe epasicoanckozo éocnumanusi:

o MpPEACTAaBICHUE O COIMATbHBIX HOPMaX M TMpPaBHJIaX MEXINYHOCTHBIX OTHOILICHUM
B KOJUICKTHBE, MIPOSIBICHNE KOMMYHUKATUBHOMN KYJIbTYPHI B pa3HOOOPAa3HOM COBMECTHOM 1EATEIbHOCTH.

B cipepe yennocmu nayunoeo nosnanus:

o MHUPOBO33PEHUECKHE  MPEACTABICHUS O BEIIECTBE M  XUMHUYECKOW  peakivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOTUMBIC sl MOHUMAaHUS CYIIHOCTH
HAY4YHOU KapTUHBI MUPA;

o OCO3HAHWE I[EHHOCTH HAYYHOTO TIO3HAHUS IS PA3BUTUS KaXJOrO 4YeJIOBeKa
U TPOU3BOAMTENBHBIX CHUJ OOIIECTBAa B LIEJIOM, POJIM U MECTa HAyKU «XUMHUS» B CHCTEME HAyYHBIX
MPEJICTABICHUH O 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aHMMOCBS3SX 4YEJIOBEKA C MPUPOIHOU
Y TEXHOJIOTUYECKOW CPEeNION;

o MOo3HaBaTeJIbHAs MOTHBAallMsI W HMHTEPEC K OOYYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH
K CaMOpPa3BUTHIO U caMOOOPa30BAHUIO, K HCCIIC0BATEIBCKOM IeATSILHOCTH.

B cghepe usuueckozo eocnumanus, gopmuposanus Kyibmypsl 300p08bsi U IMOYUOHALILHO20
bnazononyqus:

. OCO3HAaHHWE IIEHHOCTH >KU3HH, HEOOXOJUMOCTH COONIOJCHUS TpaBUi O€30MacHOCTH
P OOpallleHUY ¢ XUMUYECKUMH BEIIECTBAMHU B YICOHBIX M KU3HEHHBIX CHTYAITUSX.

B cghepe mpyoosoco eocnumanusi:

o dbopMHUpOBaHNE [IEHHOCTHOTO OTHOIIGHHUS K HCCIIEOBATEIbCKON  JIeATEIbHOCTH
KaK K BBICOKO BOCTPEOOBAaHHOI B COBPEMEHHOM OOIIECTBE.

B cgpepe sxonozuueckoeo socnumanus:

L4 OCO3HAHHUC HCO6XOI[I/IMOCTI/I OTHOUICHUA K IMPUPOAC KAaK K MCTOYHUKY KHW3HHU Ha 3GMJ'[€,
OCHOBE €€ CYIIIECTBOBAHUS,

. OCO3HaHMeE M00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOIEM U MyTeil UX PEICHHS;

. CIIOCOOHOCTh MPUMEHATH 3HAHUS, MOTy4aeMble MPU U3YYCHHH XUMHH, U1 PEIICHUS

3a7a4, CBSI3aHHBIX C OKPYXKAIOUIEH CpesIoi;
. TOTOBHOCTD K YYaCTHIO B IPAKTUUECKOM ACSITEIbHOCTH YKOJIOTUYECKON HAPABIEHHOCTH.

MeTan P€AMETHDBIC PE3YJIbTATbI

MeranpenMeTHble Pe3ylbTaThl OOYJarOIMXCs, OCBOMBIIMX MNPOrpaMMy Kypca BHEYPOUHOMN
NEeSITeTbHOCTH «XUMUS YBIIEKATEIbHO U MPOCTO» OCHOBHOTO O0IIET0 00pa30BaHUs, BKIIOYAIOT:

o YCBOGHHE  MEXIUCHUUIUIMHAPHBIX  (MEXIPEIMETHBIX)  MOHATHH,  OTpa)karolmXx
MaTepHalbHOE €AMHCTBO MHUpa U Mpoliecc MO3HaHUs (BELIECTBO, CBOMCTBO, YIHEPTUs, SBJICHUE, HAYIHBIN
¢dakT, 3aKOHOMEpPHOCTb, THUIOTE3a, 3aKOH, TEOpHs, HAOIIOACHUE, HW3MEpeHue, UCCleoBaHue,
HKCIIEPUMEHT U JIp.);

. OBJIAJICHHE YHUBEPCAIbHBIMHU y4eOHBIMU NENCTBUAMU (mo3HaBaTENbHBIMH,
KOMMYHUKATUBHBIMHU, PETYIATUBHBIMU), BAXXHBIMH Ui TOBBILEHUA 3(P(PEKTUBHOCTH OCBOCHUS
coJiepKaHus yueOHOro npeameTa, opMUpPOBaHUS KOMIIETEHIUH, a TAKXKe POEKTHO-UCCIEA0BATEIbCKON
JeSITEIbHOCTH 00y4aroMXxcs B Kypce XUMUH;

. CHOCOOHOCTB MX UCIOJB30BATh B YU€OHOH, TIO3HABATEILHON M COIIMAIbHON MPAKTHKE.

Yuueepcanvuvie yuebnvie nosnasamenvhvie O0eucmeus

B cghepe bazosvix nocuueckux oeticmauii:

. UCIIOJIB30BAaTh IPHUEMBI JIOTHUECKOIO MBIIUIEHUS IIPU OCBOCHMM 3HAaHHUM: PACKPBIBATH
CMBIC]T XMMMUYECKHX MOHSATHI (BBIIENATh MX CYIIECTBEHHbBIE NMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b
C IPYTMMH TOHATUSMH);



. aHaJIM3UpOBaTh, CpPaBHUBATh, 0000OLIATH, BBHIOMpPATh OCHOBAaHUA Ui Kiaccupukanuu
U CUCTEMAaTU3alUH XUMUYECKUX BELIECTB U XUMUYECKHX PEaKIuii;

L4 YCTaHAaBJIMBATb NPUYINHHO-CICACTBCHHBIC CBA3U MCKIY 00BbEKTaMHU HU3YUYCHUS,
L4 CTPOUTD JIOTUYICCKUC PACCYKICHU A (I/IHI[YKTI/IBHI)IG, ACAYKTHBHBIC, 110 aHaJ'IOrPII/I);
L4 npeajiaratb KpUuTCpUU 1 BbIABIIATH O6H_[I/Ie 3aKOHOMCPHOCTH U MPOTUBOPCHUUA B U3YHACMBbIX

MpoIeccax 1 SBICHUSX;

J JIeTIaTh BBIBO/IBI M 3aKTIOUEHUS;

J NPUMEHATh B Tpollecce IO3HAHUS NOHATUS (IpeIMETHbIE W MeTalpeAMETHEIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIENM, HCIOIb3yeMble B XHMHH, IPeoOpa3oBHIBATh MOJEIbHbIC
NpPEACTaBICHUSI — XAMHYECKHH 3HaK (CHMBOJI DJJIEMEHTAa), XHMHYecKas (opMyaa U ypaBHEHHE
XUMUYECKON PEAKIIMH — TPU PELICHUH YY4EOHBIX 3a/1a4; C Y4ETOM 3THUX MOJENBHBIX IMPEICTaBICHUMN
XapaKTepU30BaTh U3y4aeMble XUMHUECKNE BEIIECTBA U XUMHUECKHUE PEAKIIHH.

B cgpepe 6azosvix uccredosamenvckux Oeuicmsuii (Memooo8 HAYYHO20 NO3HAHUSL 8eujecms U
A6NeHUlL):

. IPUMEHSTh METOJbl HAYYHOTO IIO3HAHMWS BELICCTB M SBICHUH HAa SMIMPUYECKOM
U TEOPETUYECKOM YpPOBHSX B YUeOHOI MO3HABATENbHOM U MPOEKTHO-UCCIIE0BATENILCKOM 1eSTeIbHOCTH;

J UCTIONB30BaTh  IIOCTABICHHBIE BONPOCHI B  KAa4eCTBE MHCTPYMEHTA  ITO3HAHUSA
U CaMOCTOSATEJIBHO CTaBUTh BOIIPOCH;

J aHATM3UPOBaTh (AKTHL, BBLBIATE U (OPMYIHPOBATH MPOOJIEMY, ONPEACNIATH IIEeNb
M 33J1a4¥, COOTBETCTBYIOLME PEIICHUIO TPOOIEMBI;

o npeaiaraTb  OMHMCATENBHYI0 WM OOBSCHUTENBHYIO THIIOT€3Y U OCYIIECTBISTH
€€ IPOBEPKY;

o MPOBOJUTH M3MEPEHUsT HEOOXOAMMBIX IapaMeTpOB, BBIUMCICHHS, MOJCIMPOBAaHUE,
HAONIOACHUA W DKCIEPUMEHTHI (pealbHble H MBICICHHBIE), CaMOCTOSTENFHO MPOTHO3UPOBAThH
pe3ynbTaThl, (OpMYyIHpOBaTh OOOOLICHUS W BBIBOABI 10 pe3ylbTaTaM IPOBEICHHOIO OIbITA,
UCCIIEJIOBAaHUS, COCTABIATh OTUYCT O MPOJIeJIAaHHOM padoTe.

B cghepe npuémos pabomul ¢ ungpopmayueti:

J OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHMKAX HMHPOpManMHU (HAYYHO-TIOMYJISIPHON
JUTEepaType Mo XMMHUH, CIIPAaBOYHBIX TOCOOUAX, pecypcax MHTepHera);

J aHATM3UPOBaTh HMHPOPMAIMIO W  KPUTHYECKH OIEHHWBATh €¢ JOCTOBEPHOCTh
U HENPOTUBOPEYMBOCTb, OTOMpPATh M HWHTEPIPETHPOBATH WHOOPMAIMIO, 3HAYUMYIO IS PELICHUS
yueOHOM 3a1auH;

J NPUMEHSTh pa3lMyHble METOJIbl U (HOPMYIMPOBATH 3aIpPOCHl MPH IMOMCKE U OTOOpe
uH(pOpMaI, HEOOXOIUMOM IS BHIIOJIHEHUSI y4eOHBIX 3a/1a4;

o MCIIOJIb30BaTh HH(POPMAIMOHHO-KOMMYHHUKATHBHBIC TEXHOJIOTUN M Pa3IMYHBIE TOMCKOBEIC
CUCTEMBI;

. CaMOCTOATEIBHO BBIOMPATh ONTUMANIbHYIO (OpMY IpencTaBieHUss HHPOpMaLHK (CXEMBbI,

rpaduKu, AMarpaMMbl, TaOIHULIBL, PUCYHKH U T.I1.);

. HCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPENICTBA PabOTHI C XUMHUUECKON MH(POpMaITHEH.

Vuueepcanvuvie yueOHble KOMMYHUKAMUBHBL € OeUCMEUS.

B cghepe ymenus odwenus (nucomenHou u yCmuou KOMMYHUKAYUU)!

J MPE/ICTABIATh TOJTYYCHHBIC PE3yAbTaThl IMO3HABATEIHHON MAESITENTFHOCTH B  YCTHBIX
Y TUChMEHHBIX TEKCTAX;

o NyOJUYHO BBICTYNATh C MPE3CHTAIMEH PE3yIbTaTOB BBIIOJHCHHS XHUMHUYECKOTO
AKCIIEPUMEHTA (M CCIIeI0BATEILCKOM TA00paTOPHOM MITH MPAKTUUYECKOU pabOThI, yaeOHOTO MPOEKTa).

B cghepe ymenus yuebnozo compyonuuecmea (2pynnogoti KOMMYHUKAYUL):



. y4acTBOBaTh B TPYNINOBBIX (opmax padOThl: IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOM
paloTBhl, ONIPEEATh CBOIO POJIb, PACHIPENENIATh 3aa4l MEK/Y YWIEHAMU TPYIIIbI;

o BBINIOJTHATH CBOIO YacCTh PabOThI, KOOPIMHUPOBATH CBOM JICHCTBHS C ACUCTBUSMU JAPYTUX
YJICHOB KOMaH/1bl, ONIPENIeNIATh KPUTEPUH 110 OLIEHKE KauecTBa BbINOJIHEHHOU paboThI;

. pemaTh BO3HUKAIOUME MPOOJIEeMbl HA OCHOBE ydeTa OOIIMX MHTEPECOB U COTIACOBAHUS
MO3UIIMI, yJyacTBOBaTh B OOCYXJIEHUH, OOMEHE MHEHHUSMHU, «MO3TOBOM IITYpMe» U Jpyrux ¢opmax
B3aUMOJICHCTBHSL.

OBnaseHue yHugepcanibHulMu YYeOHbIMU pe2YyNAMUGHBIMU OeUCmEUsMY BKIOYAET
pa3BUTHE CaMOOPraHU3alluu, CAMOKOHTPOJIS, CAMOKOPPEKIUH, B TOM YHCIIE YMEHUM:

o pemats ydaeOHbIC U HCCIIeI0BATEIbCKHUE 33/1a4H;

o CaMOCTOSTEIBHO BEIOMPATh CIIOCO0 pelieHust yaeOHOW 3a1a4H, INIAHUPOBATh CBOIO paboTy
IPU peIieHNH Y4eOHOH MM NCCIIeI0BAaTENbCKOM 3a/1auu;

. Ha OCHOBE TIIOJIYYCHHBIX pE3yJIbTaToB (HOpMyaHpoBaTh OOOOMIEHUS H  BBIBOJPBI,
IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE ITPOLIECCOB;

J aHAIIM3UPOBATH PE3YIBTATL: COOTHOCUTH CBOM JICHCTBUS C IIJIAHUPYEMBIMHU PE3yIbTaTaMH,
OCYIIECTBIISATh CAMOKOHTPOJIb JIESITeIbHOCTH;

o KOPPEKTUPOBATh CBOIO JESITEIbHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IIpeamMeTHBbIE pe3yabTaThl 1Js 00y4yaromuxcs 8 Kjiacca:

1) pPacKpbIBaTh CMBIC OCHOBHBIX XMMHWYECKHX IOHSTHH: aTOM, MOJEKYJa, XUMHYECKHUU
AJIEMEHT, METaJlJI, HeMETaJll, aJUIOTPOIHS, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OHOPOAHAS
U HEOJHOPOJHAs), BAJIEHTHOCTh, OTHOCUTEIbHAs AaTOMHAas W MOJICKYJspHasE Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi JI0JIsl XUMUYECKOIO 3JIEMEHTA B COEIMHEH MU, MOJISPHBIN
00BEM, OTHOCHTENbHAs IUIOTHOCTh Ta30B, OKCHJ, KHUCIOTAa, OCHOBAHHE, COJb, aM(OTEpPHBI OKCHI,
aM(OTepHBI THAPOKCUI, XHUMHUYECKas peaKlus, KIACCH(PUKANMSA PEAKIUN: pPEeaKIUuu COCTUHCHUS,
peakIuy pa3oKEeHUs, PEaKIIMHM 3aMEILICHUS, PEeaKIuhu OOMEeHa, 9K30- W JHJAOTEPMUUYECKHE PEaKInu;
TeII0BOM dPQEKT peakiuu; aapo aToMa, HIEKTPOHHBIA CIOH aToMa, aToMHas opOuTanb, paauyc aToMma,
XMUMHUYECKasi CBSI3b, MOJISIPHASI U HEMOJsIpHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KAaTMOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IIPOLIEHTHAsI KOHIIEHTpalus) B pacTBOpE, MOJISIpHAsI KOHIIEHTpaIus
BEIIECTBA B PAaCTBOPE; JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKMCIICHUS, OKUCIUTEIN U BOCCTAHOBUTEIH,
OKHCIICHUE W BOCCTAaHOBJICHUE, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIMU, METOJ 3JIEKTPOHHOIO
Oaanca;

2) WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUU M NPUMEHSATh 3TH
MOHATHUS IPU ONUCAHUU BEILECTB U X MPEBPALLECHUN;

3) UCIIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIUKY JJISi COCTaBIeHUs OPMYIN BEIIECTB U YpaBHEHU N
XUMHYECKUX PEAKIIHIL;

4) OTpEeNeNsATh NPUHAUICKHOCTh BEIIECTB K ONPEACIICHHOMY KJIacCy COETUHEHHI
o Gpopmynam; BUJIbI XUMUYECKOH CBSI3U (KOBAJICHTHON U MOHHOW) B HEOPTAaHHMUECKUX COSTMHEHUSX;

5) pacKpbIBaTh CMBICI 3aKOHOB COXpPAaHEHHMS MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
ITepuoauueckoro 3akona [[. . MenzaeneeBa, aTOMHO-MOJICKYJIIPHOW TEOPUH, 3aKOHA ABOTraJpo U €ro
CIEACTBUM; IPEICTABICHUM O HAy4YHBIX METOJAaX IO3HAHMUSA, B TOM YHUCIE HKCIEPUMEHTAIBHBIX M
TEOPETUUYECKUX METOaX UCCIIC0BAHMS BEIIECTB U U3YUCHUSI XUMHUYECKUX PEaAKIUA;

6) JEMOHCTPUPOBATh TMOHMUMAHUE TIEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKUX
AJIEMEHTOB OT WX TOJIOKCHHS B I[lepmomndeckoil cucreme; OOBSICHATH CBSI3b IOJOXKEHHUS DJIEMEHTA
B [lepnoanueckoil cucreme ¢ pacrnpeieIeHUEM 3JIEKTPOHOB 110 SHEPTETUUECKUM YPOBHSM, I1OyPOBHIM
U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;



7) KJIACCU(HUIIMPOBATh XUMUYECKUE DIIEMEHTBI, HEOPraHWYECKHE BEIICCTBA; XUMUYCCKUE
peakiuu (10 YUCITy U COCTaBY YYacTBYIOLIMX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY 3D deKTy);

8) XapakTepu30BaTh (OMHUCHIBATH) OOIME XUMHUYCCKHE CBOHCTBA OKCHIOB, KHCIIOT,
OCHOBaHHWH W COJICH, TEeHETHUYECKYIO CBS3b MEXKIy HUMH, TMOJATBEPXKIAs MPUMEpaMU MOJICKYISIPHBIX
ypaBHEHU COOTBETCTBYIOLMX XUMHUYECKUX PEAKIIU;

9) OOBSICHATHP M TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX COCTaBa
U CTPOCHUS; BO3MOKHOCTH MIPOTEKAHKS XUMHUYCCKUX TIPEBPAIIICHUH B PA3INYHBIX YCIIOBHUSX;

10)  BBMUHCIATH MOJSIPHYIO MAacCy CMECH, MOJBHYIO JIOI0O XHMHUYECKOrO 3JIEMECHTa
B COCIMHEHHM, MAaCCOBYIO JOJI0 XHMHUYECKOTO JJIeMEeHTa Mo (opMylie COeAMHEHUS; HAXOAUTh
mpocTeliyo (opMyiTy BEIIecTBa MO MAacCOBBIM WM MOJIBHBIM JIOJISIM JJIEMEHTOB;, MAcCCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPALMIO BEIIECTBA B PACTBOPE; MPOBOIUTH PACUCTHI IO
YPaBHEHUSIM XUMUYECKOU PEaKIIHH;

11)  OpuUMEHSATh OCHOBHBIC ONEPAIMU MBICIUTEIbHON MEITEIBPHOCTH — aHAJINW3 M CHHTE3,
CpaBHCHHE, OO0OOINCHHWE, CHUCTEMATH3aIMI0, KIACCU(DHUKAIUIO, BBIIBICHHE MPUYUHHO -CJICICTBEHHBIX
CBS3eM — I M3yYCHHUS CBOKMCTB BEIICCTB M XMMHYCCKUX PEAKIMi; €CTeCTBEHHO-HAYYHBIC METOIBI
MO3HAaHUS — HAOIOJCHNE, U3MEPEHHUE, MOJICIHUPOBAHUE, IKCIIEPUMEHT (pPEeaslbHbI U MBICIEHHBIH) —
JUISL OCBOGHHUSI Y4EOHOTO CO/ICPIKAHMUS;

12)  cocTaBIATh ypaBHEHHUS MPOCTHIX OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMi (METOI0M
AJIEKTPOHHOTO OaJlaHca);

13)  ycTaHaBIMBAaTH CBSI3M MEXJIy pealbHO HAOII0AaeMbIMU XUMUYCCKUMU SIBICHUSAMU
U MPOIeCCaMu, TPOUCXOSIIMMI B MAKPO- U MHKPOMHPE, OOBSICHATH MPUIHMHBI MHOTO0Opa3us BEIIECTB;
COOTHOCHUTH XMUMUYECKHE 3HAHWS CO 3HAHUSIMU JIPYTUX YICOHBIX IPEAMETOB;

14)  cnemoBaTh TmpaBWiaM Oe30macHOW paboOTel B J1AOOpAaTOPHUU TPU  HMCIOIB30BAHUHU
XUMHUYECKOW TOCYIbl U 000pYIOBaHMS, a TaKXKe MpaBHJaM OOpAIleHUs C BEIIECTBAMH B COOTBETCTBHH
C MHCTPYKIIUSIMU  BBITIOJTHEHUS JTAO0OPATOPHBIX OIBITOB W MPAKTHYECKUX pPadOT MO TMOIYy4CHUIO
U COOMpPaHMIO Ta3000pa3HBIX BemIeCTB (BOAOPOJAa ¥ KHUCJIOpPOAA), NPHUTOTOBJICHUIO PACTBOPOB
C OMpEeNeIICHHOW MacCOBOW JI0JIed pPacTBOPEHHOTO BEIIECTBA, PELICHUIO IKCIEPUMEHTANBHBIX 3a7ad
1o Teme «OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSAMHEHU Y,

15)  JAeMOHCTPHUPOBATh BIAJICHHE OCHOBAMHU XHUMUYECKOH IPAMOTHOCTH, BKIIFOYAIOIICH YMCHHUS
0e3omacHOro OoOpallieHHsI C BEIIECTBAMHU, HCIIOJIb3YEeMBIMH B TIOBCEJIHEBHOW JKHU3HH, a TaKXKe 3HAHHE
IIPABUJI IOBEJICHUS B LIEJSIX COEPEKEHUS 3I0POBbS U OKPYKAFOIIEH CPeIbl.

IIpenmeTHBIE pe3yabTaThl AJs1 o0ydawmuxcsa 9 kiacca:

1) pacKpbIBaTh CMBICII OCHOBHBIX XHMUYECKHX IOHSATHM: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJA, HOH, KATUOH, aHUOH, AJIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCIICHUS, XUMHUUECKasl peaKus,
TeIIoBOH 3¢ ¢eKT peakuuu, MOJb, MOJSAPHBIA 0O0BEM, PacTBOP; 3JEKTPOIMUTHI, HEIIEKTPOJUTHI,
AIIEKTPOJUTHYECKAsT TUCCOLMAIUS, peaklUWd HOHHOro oOMeHa, THAPOJIM3 Cojeil, obpaTumble
U HeoOpaTHUMbIe peaklUH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIINU, OKHCIUTENb, BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTaHOBJEHME, DJJEKTPOIN3, aJIOTPOnus, amMQpOTEpHOCTb, XUMHUYECKAs CBSI3b
(koBaJyIeHTHAsl, HOHHAsI, METAJUTNYECKAsT), MEXKMOJICKYJISIPHBIC B3aUMOCHCTBYS (BOJOPOIHAS CBS3b, CHIIBI
Ban-nep-Baanbca), KOMIIEKCHBIE COEIMHEHUS, KPUCTAJUIMYECKUE PEIICTKU (IPUMHUTHUBHAs KyOHueckas,
00BEMHO-IICHTPUPOBaHHAsT ~ KyOMdecKas, TpaHEUEHTPUpPOBAaHHAs  KyOMYecKas, TeKcaroHaJjbHas
IUIOTHOYIIAKOBaHHAas1), KOPPO3Us METAaJJIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW pEaKIMH, KaTajus,
XUMHYECKOE PaBHOBECHE, 3JIEMEHThl XMMUYECKONH TEPMOJUHAMMKHN KaK OJHOM M3 TEOPETHUUECKUX OCHOB
XUMUU; TIpeaesbHo qonyctumMas konuenTpamus (IT1K);

2) WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSITHM M TNPUMEHSATH 3THU
MOHATHSA NPU ONMCAHUU BEIIECTB U UX NIPEBPALLCHU;



3) UCIIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIUKY JJISi COCTaBICHUS (POPMYIT BEIIECTB U ypaBHEHUN
XUMUYECKHUX PEaKIIHii;

4) PacKpbIBaTh CMBICJ TEOPUHM HJIEKTPOJIMTUYECKON aucconuanuu, 3akoHa ['ecca um ero
CJIEJICTBHIA, 3aKOHA JIEHCTBYIOIMX MaccC, 3aKOHOMEPHOCTEH N3MEHEHHSI CKOPOCTH XUMHUUYECKOW PeaKIu,
HAIpPaBJICHUs CMEIICHHUS] XAMUYECKOI0 PAaBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHbIX (PaKTOPOB,;

5) COCTABIIATh YPAaBHEHUS 3JIEKTPOJUTUYECKONW AUCCOLMALMU KUCIOT, INEJoYed U couieid;
MOJTHBIE ¥ COKpAIICHHBIE YPaBHEHHS peakIuid HMOHHOTO OOMEHa; peakIui, TOATBEPIKIAIOIIIX
CYIIECTBOBAHHE T€HETHUYECKOH CBSI3W MEXYy BELIECTBAMHU PA3JIMYHBIX KJIACCOB; PACKPbIBATh CYIIHOCTH
MPOIIECCOB TUIPOIIU3A COJICH MOCPEICTBOM COCTABICHUS KPATKUX MOHHBIX U MOJICKYJSPHBIX YpaBHEHHH
peakiuii, CyIHOCTh OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH IMOCPEACTBOM  COCTaBJICHHS
AJIEKTPOHHOTO OaiaHca 3TUX PEAKIINii; MPeICKa3bIBaTh XapaKTep CPeabl B BOJHBIX PACTBOPAX COJICH;

6) XapaKkTepu30BaTh (OMUCHIBATH) (PU3UYECKHE M XMMHUYECKHE CBOICTBAa MPOCTHIX BEIIECTB
(xucmopon, o30H, rpadur, anmas, 6op, azot, pocdop, cepa, xIop, HaTPUH, KA, MAaTHUH, KaIbIUH,
AJTIOMHUHUMN, KeJe30, MeJlb, IIUHK, cepedpo) U 0O0pa30BaHHBIX UMM CJIOXKHBIX BEIIECTB, B TOM YHUCJIE UX
BOJIHBIX PAacTBOPOB (aMMHaK, XJIOPOBOJOPOJ, cepoBoaopos, okcuabl yraepona (II, IV), asora (I, II, III,
IV, V) u dochopa (lll, V), cepsr (IV, VI), ceprucras, cepnas, azotHas, pochopHas, yroipHas, OKCHIbI
u ruapokcunsl MetamioB IA—IIA-rpynn, antomunus, menu (II), nuuka, xeneza (II u III); moscHATH
COCTaB, OTHENbHBIE CHOCOOBI TIOTYYEHHS W CBOWCTBA CIIOXKHBIX BEMIECTB (KHCIOPOICOACPIKAIIIE
KHUCJIOTBI) XJIOpa, a30THCTas, OOpHas, YKCyCHas KHCIOThHI M WX COJH; TajmoreHuabl kpemHus(IV)
u ¢ocdopa (IIT u V); okcun u ruapoxcun xpoma(Ill), mepmanranar kamus);

7) OIKCHIBATh POJIb BAXHEWIIMX H3y4aeMbIX BEIECTB B IPUPOJHBIX IMPOIECCaX, BIUSIHUE
Ha JKMBbIE OPTaHU3MBI, IPUMEHEHHE B PA3IMYHBIX OTPACIIAX SKOHOMHUKH, UCIIOIB30BAHHUE JUTSI CO3/IAaHUS
COBPEMEHHBIX MaTE€pPUAIOB U TEXHOJOTHUH;

8) MPOBOJAUTH PEAKIUH, MOATBEP)KIAIONME KAaueCTBEHHBIM COCTAaB Ppa3NUYHBIX BEIIECTB,
pacro3HaBaTh OIBITHBIM IYTEM COJIEpXKAIIMECs B BOAHBIX PACTBOPAX MOHBL: XJIOPHI-, OpPOMUI-, HOAU-,
cynbdat-, docdar-, KapboHaT-, CyIbPUT-, CYIbPHUA-, HUTPAT- U HUTPUT-HUOHBI, T'MIPOKCUI-HOHBI,
KaTUOHBI aMMOHMSI, MarHusl, KaJIbIIHs, AITIOMUHMS, jkene3a (2+) u xkenesa (3+), menu (2+), IIUHKa;

9) clieZioBaTh IMpaBujaM Oe3omacHoi paboTel B J1a0OpaTOpUU TPU HCHOJIB30BAHUU
XUMHMUYECKOW MOCYZbl U 000pyIOBaHUS, a TaK)Ke MpaBuiaM OOpalleHus C BEUIECTBAMHU B COOTBETCTBUU
C UHCTPYKIUSIMU  BBIIOJHEHUSI JAOOPATOPHBIX OMNBITOB U MPAKTHUECKUX pPadOT MO MOIYyYEHHUIO
U coOMpaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YIVIEKUCIIOrO ra3a) U pPeleHr0 SKCIIePUMEHTAIbHBIX
3aad MO0 TeMaM Kypca; MPEeACTaBIATh Pe3yJabTaThl dKCIepUMEHTa B (hopMe BBIBOJIOB, JI0KA3aTENbCTB,
rpa¢uKoB, TAOIHI] U BBISBIATH YMIUPUUYECKUE 3aKOHOMEPHOCTH;

10)  OpuUMEHSATh OCHOBHBIC OIEPAI[MM MBICIUTEIBHOW AEATCIBHOCTH (aHAIM3 W CHUHTES,
CpaBHEHUE, 0000ILEeHNE, CUCTEMAaTH3AIUIO, BbISBJICHHE IPUUMHHO -CJIE/ICTBEHHBIX CBSI3€i) MPU U3y4eHUU
CBOWCTB BEIIECTB M XUMHUYECKUX DEAKIIHMi;, BIAaJETh €CTECTBCHHO-HAYYHBIMH METOJAMHU TIO3HAHHS
(HabmroaeHue, U3MepeHue, MOJCIUPOBAHHE, SKCIIEPUMEHT (pealibHbIi U MBICIIEHHBIN));

11) npumeHnsTp mpaBwia 0e30MAacCHOrO OOpamieHHS C BELIECTBAMH, HCIOJIb3YEMbIMU
B [TIOBCETHEBHOM YKU3HU, IPaBHJIA TIOBEJCHUS B IIEJIIX COEPEKEHUS 3A0POBbs U OKPYXKAIOIIEH MPUPOIHOM
cpenbl; MOHMMATh Bpej (OMAacHOCTb) BO3JACHCTBHUS Ha JXKUBBIC OPTaHU3MBI ONPEICIICHHBIX BEILECTB,
MOSICHATH Ha MPUMepax CriocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3AEHUCTBUS, 3HAUCHUE
JKUPOB, OETIKOB, YIJIEBOJOB Ui OpraHu3Ma 4ejoBeKa.



4
TemaTHuyeckoe INIAHUPOBAHHUE

TeMmbl 3aHATHI

KoJu-Bo
4acoB

JesiTeJIbHOCTh 00y4aouIuxcsi / peKoMeH/0BaHHbIE
(opMbI IpoBeIcHUS 3AHATH I

DJIEeKTPOHHBIE peCypPChI

8 kmacc (34 yaca)

Tema 1. [lepoHauaibHble XuMuueckue nmousitus (10 yacon)

1 Xumus — BakxHas o01acTh 1 ° VYyacTtue B 6ece;[e O PaCKpBITHHU CMBIC/IA U3Y4aCMBIX Poccuiickas QJICKTPOHHAA IKOJIA.
€CTECTBO3HAHUS U IPAKTUYECKOU MTOHATHUI; Xumust. 8 knace. Ypok «IIpenmer
JEeSATEIbHOCTH YEJIOBEKA e yuacTue B Gecesie O POJIM XUMUH B IPUPOJIE M KU3HK | XAUMUH. BeluecTsa u X CBOWCTBaY

YeJI0BeKa, €€ CBA3h C IPYTUMH HayKaMu. (https://resh.edu.ru/subject/lesson/15
Dopma npoeedenus 3amsmuil: obOcyxaenue, Oecena, | 21/start/)
JMCKYCCUH, PEIICHUE KEWCOB

2 | MHcTpyKTax Mo TeXHUKe 0€30MacHOCTH. 1 e VyactHue B OOCYXJEHUU XapaKTEPUCTHUKU HAYIHBIX
Ilpakmuueckas paboma Ne 1** METO/I0B U3y4EHUS IIPUPOJIBI;

«3HAKOMCTBO C XUMHYECKOM IIOCY/I0H, C e pabora B mapax sl U3y4CHUs TPaBUI MOJIb30BaHUS
TpaBHIIaMK paObOTHI B JIaOOPaTOPHH 1 XUMUYECKON MOCYyA0i U 1abopaTopHbIM 000pyIOBaHUEM,
npueéMamMu oOpanieHus ¢ 1a00paTopHbIM a TaKKe IIpaBUIaM  OOpalieHHss € XMMHYECKUMU
0bopyzoBaHHeM, HU(POBBIMHU BELIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMH IO
JaTYMKaMu 000PYIOBaHHUS LIEHTPOB BBIIOJTHEHUIO TPAKTUYECKUX PaboT.

»10uka pocra—». Ilpakmuueckan Dopma nposedenus 3auamuii. 00CYXKICHHUE, TPOBEACHHE
paoomaNe 2* «Onpenenenne SKCIIEPUMEHTOB (UTIPa)

CTPYKTYPHI IIJITAMEHI

3 | YuncTsle BelecTBa U CMECH. 1 . Vuactue B ONHUI-ONIPOCE O PA3IMYMM YHUCTBIX Poccuiickast 37€KTpOHHAS LIKOTA.
Ilpakmuueckan paboma Ne 3* BEINECTB U CMECEil; TOMOTEHHBIX M TETEPOreHHBIX cMeceit; | XuMud. 8 kinacc. Ypok «Hucrele
«OrmpeeneHne YUCTHIX BEIIECTB U o paGota B mapax NpU CJIEIOBAaHMU IIPaBWaM | BEmECTBAa ¥ cMecu. CrocoOs!
cMecein». MHCTpyKTax 110 TEXHUKE MOJIb30BaHKMs. XMMHYECKOMW MOCYIOW M J1abopaTOpHBIM | Pa3[ETICHUS CMECE
Oe3omacHOCTH obopymoBaHueM, a Takke TmpaBwiam oOpamenus c | (hitps://resh.edu.ru/subject/lesson/152

XUMHYECKUMHU BEIIICCTBAMHU B COOTBETCTBUH c | 2/start/)
MHCTPYKLIMSIMU O BBIIOJIHEHHUIO TPAKTUYECKUX pabOT

@opma npogedenus zansmuii: O0CyxaeHUE, OIUI-0MPOcC,
MPOBEACHUE IKCIIEpUMEHTA (UTpa)

4 v . .
B crosidre «TeMbI 3aBsITHIDY pacCTaBICHBI YKa3aTeIH MPAKTHIECKUX padoT it moaroToBku k BITP — *; k [TMA — **; k BcOIIl — ***,



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

YucThle BEIECTBA U CMECH.
IlIpakmuueckas paboma Ne 4*
«ITpoBeneHne OUMCTKHU BOJBI OT
PacTBOPUMBIX TIPUMECEH».
Ilpakmuueckan paboma Ne 5*
«OnpeneneHue BOAOIPOBOIHOMN U
JMCTUIUTAPOBAHHOW BOJIBIY.

HHcTpyKTax 10 TEXHUKE 0€3011aCHOCTH

. PaGora B rpynmax Juisl IUIAaHUPOBaHUS U
MIPOBEJCHUSI XUMHYECKOT0 SKCIIEPUMEHTA 10 Pa3esICHUIO
CMeCeH BEeIeCTB;

o pabota B  rpynmax 1O  BBICTPAaUBaHUIO
Pa3BEPHYTOr0 MUCHbMEHHOTO M YCTHOTO OTBETOB C OMOPOM
Ha HMHQOpMaUMIO W3 y4eOHUKAa W JApYrue HCTOYHUKHU
uH(popMaIuu, TPaMOTHOE HCIOIb30BaHUE H3YYEHHOIO
MIOHATUHHOTO amnmnapara Kypca XuMHUH.

Dopma npogeoeHus 3aHAmMU MpOBEJICHUE
SKCIEPUMEHTOB (HMTpa), MpoBeAcHUE MPOodecCUOHATBHON
poOBbl, peleHne Keico

Poccuiickast 31eKTpoHHas IIKOJIA.
Xumusl. 8 knacc. Ypok « Uucrtele
BemiecTBa U cMecH. CIocoObl
paszeneHus cMecei»
(https://resh.edu.ru/subject/lesson/152

2/start/)

BelmecTBa 1 XMUMHYECKUE PEAKIIUH.
Ilpakmuueckan paboma Ne 6***

«Ornpenenenue, 10 KaKoil TEMIIEPaTypsI

MOJKHO HarpeThb BEIECTBOY.
Ilpakxmuueckasn paboma Ne 7*
«M3Mepenue TemMrepaTypbl KUTICHUS
BOJIBI C MIOMOIIIBIO J1a00OPaTOPHOTO

TEPMOMETpa U JaTYNKA TEMIIEPATypbD».
HHcTpyKTax Mo TeXHUKE 0€30MaCHOCTH.

Ilpakmuueckas paboma No 8***
«OnpeneneHne TeMnepaTypbl
KPUCTAJUTM3AI[IH BEIICCTBAY.

I/IHCTp}IKTa}K 10 TEXHUKE 0€30IMaCHOCTH

o Pabota B rpynmax mo HaOJIOJCHHUIO U OMHCAHHIO
(U3HYECKUX CBOWICTB BEIIECTB;
J paboTa B Tpymnmax MO CIEAOBaHUIO IIPaBHIIAM

II0JIb30BaHUSI XUMHUYECKON MOCYl0H M J1a0OpaTOpHBIM
o0OpylOBaHHMEM, a TaKXe TMpaBwiaM oOOpalleHUs C
XAMUYECKMMHU  BEIIECTBAMH B COOTBETCTBHM  C
MHCTPYKIMSIMH 110 BBITOJIHEHUIO IPAKTUYECKUX paboT
Dopma nposedenus 3anamuii: 0OCYKICHUE, IPOBEICHNE
9KCIIEPUMEHTOB (UIpa)

Poccuiickas anekTpoHHas KoJIA.
Xumus. 8 knacc. Ypok «Dusznueckue
U xuMu4deckue siineHus. [Ipusnaku
XUMUYECKHUX peaKIUid. Y CI0BUS
TEUECHUS U BOSHUKHOBEHHS
XUMUYECKHUX peaKIUii»
(https://resh.edu.ru/subject/lesson/148

5/start/)

BemecTBa 1 XMUMHYECKUE PEAKLIUH.
Ilpakxmuueckasa paboma Ne 9**
«M3yuenue Gpu3nUECKUX CBOMCTB
MeTauioBy». MHCTPYKTax M0 TEXHUKE
0e30macHOCTH

o Habnronenne u ommcanue (U3NYECKUX CBOMCTB
BEIIIECTB;
J pabota B rpynmax MO CJEIOBaHUIO IpaBUIIaM

MOJIb30BaHUSI XUMUYECKON TMOCyIod © IabopaTopHBIM
o0opylIoBaHHEM, a TakXke IMpaBWiIaM oOpaleHus ¢
XAMHYECKHMMHU  BEIIECTBAMU B  COOTBETCTBUU  C
WHCTPYKIHSIMH TI0 BBITOJTHCHHUIO TPAKTUYCCKUX PabOT
Dopma nposedenus 3ausmuii. 00CYXKJICHHUE, TIPOBEIACHHE
SKCIICPUMEHTOB (UTrpa), pelicHue KeHCOB

Poccuiickas anekTpoHHas KoIA.
Xumus. 8 kiace. Ypok «Puzndeckue
U xumudeckue sisnenus. [Ipuznaku
XUMUYECKUX peaKIUi. Y CI0BUs
TCUYCHHS U BO3SHUKHOBEHHS
XUMUYECKUX peaKIUii»
(https://resh.edu.ru/subject/lesson/148

5/start/)

dusnyeckne 1 XUMUYECKUE SIBICHHUA.

Ilpakxmuueckasa paboma Ne 10*
«M3yueHne Mpu3HAKOB XUMHUYECKUH

J VYuacTue B 0OCY)KIEHUM Pa3nudusi (pU3MUECKUX U
XUMUYECKHX SBJICHUSI, OOBbICHEHUH UX CYIIHOCTH C TOUKH
3peHUs aTOMHO-MOJIEKYIISIPHOM TEOpHH;

Poccuiickast 3J1eKTpOHHAS IIKOJIA.
Copeprkanue Kypca « XUMUSD

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



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

PeaKIIHii: BBIZICIICHUE U ITOTJIOMICHHE
Teray. MHCTpYKTax Mo TeXHUKE
0€e30I1aCHOCTH

° ydyacThe B OOCYKIIEHHHM TPU3HAKOB XUMHUUYECKUX
peaKLui, yCIOBUS UX TPOTEKAHMUS;

J ygacTue B Oecene 0 Kiaccu(UKAUU XUMHYECKHX
peakumii (MO0 YKCIAY M COCTaBy pEardpyloIMX H
00pa3yronmMxcs BEIIECTB).

J paboTa B Tpymnmax MO CIEAOBAaHUIO IIPaBHIIAM
MOJIb30BaHUSI XMMHUYECKON MOCcyloil U 1abopaTopHBIM
o0OpyroBaHHEM, a TaKXe TNpaBuUiIaM OOpameHUS C
BEIICCTBAMU B COOTBETCTBHM C HWHCTPYKIMSIMHU TIO
BBIITOJIHEHU O J'Ia60paTOpHI)IX XUMHUYCCKHUX OIIBITOB.
Dopma npogeoeHs. 3aHAmMU: IIPOBEECHUE
SKCIIEPUMEHTOB (HMTpa), IUCKyccus, Oecena, oOCyKaeHue,
pelIeHue KecoB

du3nvecKkre 1 XUMHUYECKUE SBIICHHUS.
Ilpakmuueckasn paooma Ne 11*
«/3ydeHne 3aKOHA COXPAHECHHS MACCHI
BeliecTB». HCTPYKTaX M0 TEXHUKE
0e30MmacHOCTU

J VYyactue B 00CYXAEHUU pa3anuuii GU3NYECKUX U
XUMUYECKHUX SBICHUHN, PACKPBITHH MX CYIIHOCTH C TOYKH
3pEHUS aTOMHO-MOJIEKYISIPHON TEOpUH;

J pabora B mapax IO OINPEACICHHUIO IPU3HAKOB
XAMHUYECKHUX PEAKLIUN, YCIIOBUN UX IIPOTEKAHUS;

J ydactue B Oecene o0 Ki1accu(UKALUU XUMUYECKUX
peaknuii (MO 9YHCIy W COCTaBy pearupylonmx |
00pa3yIoNIMXCs BEIECTB).

o pabota B rpynmax 1O COONIONEHUIO MPaBUI
MOJIb30BaHMSI XUMHUYECKOW IMOCYJoil M J1abopaTopHBIM
o0opyroBaHHEM, a Tak)Ke NpaBui oOpameHus ¢
BCIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIHSAMHU TIO
BBITTOJTHEHUIO JTa00PATOPHBIX XUMHYECKHUX OIIBITOB.
Dopma nposeoeHUs. 3auamui: MIpOBe/ICHNE
AKCIIEPUMEHTOB (UTpa), TMCKyccus, Oecena, o0CyKaeHne

Pocculickas a51eKTpoHHAas HIKOJIA.

Conepxanue Kypca « XuMHsD»
(https://resh.edu.ru/subject/29/)

10

Pemenne 3amau

J MaremaTH4ecKue BBIUMCICHUS TMPH  PEIICHUU
y4eOHBIX 3a/1a4;

o paboTa B mapax IO BBICTPAWBAaHUIO Pa3BEPHYTHIX
MHACbMEHHBIX W  YCTHBIX OTBETOB C ONOpPOH Ha
nH(popMauio U3 ydeOHUKA U JAPYTUX UCTOYHHKOB, B TOM
gucie MaTepHera.

Dopma  nposedeHus  3aumamuil:  pelicHUE  KEHCOB,
00CYyX/IeHHE, MO3TOBOH IITYpM

Pocculickas a5ieKTpoHHas HIKoJIa.

Conepxanue Kypca «XuMUsD»
(https://resh.edu.ru/subject/29/)




Tema 2. BaxkHelilue npejacTaBuTe i HeopraHuveckux Beurects (11 yacos)

11 | IIpencraBineHus o razax. 1 ° Vaactme B Oeceqe O pacKphITHH  CMbICTa | POCCHICKas 9JICKTPOHHAS LIKOJIA.
Ipakxmuueckasn paboma Ne 12*[*** MU3ydaeMbIX TOHATHH, TnpuMeHenue mouHstuid mnpu | Congepxkanue Kypca « XUMHDY
«Onpeenenne cocTaBa BO3LyXay. OINHMCaHUU CBOMCTB BEIIECCTB U UX MPEBPAIICHHIA, (https://resh.edu.ru/subject/29/)
HNucTpyKTax 1o TexHuke 6€30MacHOCTH ° pabora B Tmapax IO COOJNIIOACHHUIO TIPaBUII

Oe3omacHoOi pabOTHI B 1a0OPATOPUHU MPU UCTIOIB30BAHUHU
XUMUYECKON TOCYAbl U 00OpYHOBaHMS, a TaKXKe MPaBHII
oOpallleHHsI C TOPIOYMMHU BELIECTBAMU B OBITY;

. paboTa B mapax 1o IIaHUPOBAHUIO U TIPOBEICHUIO
Ha TMPAaKTUKE XUMHUYECKHX DKCIIEPUMEHTOB, MPOBEACHHE
HaOmoeHus, (OPMYITHMPOBAHKE BBHIBOJIOB 11O PE3YJIbTaTaM
JKCIIEPUMEHTA.

dopma nposedenus 3ansamuil: TIPOBEICHNUE IKCIIEPUMEHTA
(urpa), mpoBeaeHue npodeccnoHanTbHON MPOOBI, pelIeHre
Ke¥coB, becena

12 | TennoBoit 3pdexT xumMuueckon 1 . JlesarenbHOCTL,  OOy4aronmxcss  BeIcTpauBaeTcs | PoccuiicKas 3J€KTPOHHAs MIKOJIA.
peaxkuuu. COTJIACHO MpaBuyiaM 0e30macHo pabotsl B 1abopatopun u | Cozepikanue Kypca «XuMus»
Ipakmuueckas paboma Ne 13*** INaHy — NpoBeleHWs — 9KcmepuMenta,  onpenensiercs | (https://resh.edu.ru/subject/29/)
«Onpenenenue Tenn0Boro 3 dpexra C YYETOM TEMBI BBIIOJIHAEMON IPAKTHYECKOM PAOOTBL
pacTBOPCHU:A BEIICCTB B BOACY. Dopma npogeoeHs. 3aHAMU: pOBEJACHHUEC
HucTpykTax 1mo TeXHuKe 0€30IacHOCTH AKCIIEPUMEHTOB (UTpa), peIIeHUE KeHCOB

13 | TepmoxumuvecKue ypaBHEHUS. 1 . JlearenbHOCT,  OOy4arommxcss — BeICTpauBaeTcs | POCCHiiCKas 5JIEKTPOHHAs IKOJIA.
Ilpakmuueckan paooma Ne 14* COTIACHO MpaBuIaM 6e301acHol paboTsl B 1adoparopun u | Conepxanue Kypca « XuMusa»
«M3yyeHne 5K30TEPMUUECKHUX PEAKIIUIN. IIaHy — [poBeleHHs — 9KcnmepuMenta, omnpenessiercs | (https://resh.edu.ru/subject/29/)
Ilpakmuueckan paooma Ne 15* C YYETOM TE€MBbI BBITIOJIHSIEMOMN MPAKTHIECKOM pabOTHI.

«3ydeHune 3HI0TEPMUYECKUX Dopma nposeodeHUs. 3AHAMUL: MPOBEJICHUE
peaxiuit». MHCTpyKTaX 110 TEXHUKE SKCIIEPUMEHTOB (UIpa), pelieHue KeHCcoB
0€30MacHOCTU

14 | PactBOpBL 1 . JlesITenbHOCTh ~ OOyYarommxcsi — BhICTpamBaeTcsi | POCCHIICKast SJIEKTPOHHAS IIKOJIA.
Ilpakxmuueckasa paboma Ne 16* COTJIACHO MpaBuyiaM 0e30macHoi paboTsl B 1abopatopun u | Cozmepikanue Kypca «Xumus»
«I/ISyqul/Ie 3aBUCUMOCTH IJIaHy MIPOBEACHUS JKCIIEPUMEHTA, OIpenensercs (https:// resh.edu.ru/ subj ect/29/)
PpacTBOPUMOCTH BELIECTBA OT C YU4E€TOM TEMBI BBIITOJIHIEMON MPAKTUYECKON pabOTEHI.

Temiepatypb». MHCTpyKTax 110 TEXHUKE Dopma nposeoeHus sauamuiL: HpoBejIcHUE
Oe3omacHoCTH 9KCIEPUMEHTOB (UIpa), pelieHue KecoB
15 | PactBOpBL 1 o JlesTenpbHOCT,  OOydarommxcss  BbICTpamBaeTcs | Poccuiickas deKTpOHHas IKOa.

Ilpakxmuueckasn paboma Ne 17*

COIJIaCHO MpaBuiiaM 0e30macHoi paboThI B 1a00OpaTOpUu U

Copeprkanue Kypca « XUMUSD




«HabmtoieHue 3a pocTOM KPUCTAILIOBY. IUIAaHy ~ [poBeleHHs  OSKcrepuMmeHTta, onpenensiercs | (https://resh.edu.ru/subject/29/)
Ilpakmuueckas paboma Ne 18* C YUE€TOM TE€MBI BBIITOJIHSIEMON MPAKTUYECKON pabOTHI.
«M3yueHne CBOMCTB MepeHaCHIIICHHBIX Dopma npoeeoenus 3aHAMUL: pOBE/ICHHUE
pacTBOpoB». MHCTPYKTaX MO TEXHUKE SKCIEPUMEHTOB (Urpa), pelieHue KeiicoB
0€30MacHOCTU
16 | PacTBOpsL ° JlesTenbHOCTh  O0ydJarommxcsi — BBICTpamBaeTcst | POCCHIICKas SIICKTPOHHAS LIKOJIA.
Ilpakxmuueckaa paboma Ne 19*** COTJIACHO MpaBuyiaM 0e30macHol paboTsl B 1abopatopun u | Cozmepikanue Kypca «Xumus»
«Ol‘[peI[eJ'ICHI/Ie KOHIICHTpAl M1 BEICCTB IUIaHY IIPOBEACHUS JKCIIEPUMEHTA, OIpENEIseTC (https://resh.edu.ru/subj ect/29/)
KOJIOPUMETPUYECKUM METOLOM II0 C YY4ETOM TEMBI BBIITOJIHIEMON MPAKTUYECKON pabOTEHI.
KanuOpoBOYHOMY rpauKy». Dopma npogeoenus 3aHAmMU: MpOBEJICHUE
HHcTpykTax 1o TeXHuke 6€30MacHOCTH HKCIIEPUMEHTOB (MTpa), peIieHHe KeHCOB
17 | PactBOpBL o JlesTenbHOCT,  OOy4arolmxcsi — BbIcTpauBaeTcs | POCCHIICKas 9JIEKTPOHHAS IIKOJIA.
Ilpakmuueckasn paooma Ne 20* COTJIaCHO MpaBuyaM 0e3omacHol pabotsl B mabopatopun u | Cozmepixanue Kypca «XuMus»
«IIpoBeneHue peakuu pas3aoKeHUs IUIaHy ~ TPOBEJECHUS  JKCIIEPHMEHTA, OTIpeaeIseTCS (https://resh.edu.ru/subject/29/)
KpUCTAJUIOTUIPATay. C YUE€TOM TE€MBbI BBIITOJIHSIEMON MPaKTUYECKOM pabOTHI.
HHcTpyKTax 10 TEXHUKE 0€3011aCHOCTH Dopma nposeodeHUs. 3aHAmMuU IIPOBEJICHUE
9KCTIIEPUMEHTOB (UTpa), pelieHue KeiicoB
18- | Pemenne 3aaa4 ° Beruucinenus IIpU pCUICHUH y‘le6HHX 3aJad4; Poccuiickas OJICKTPOHHAA IIKOJIA.
19 . ydacTue B 00CYKIECHHH pa3BEPHYTHIX michkMeHHbIX | COfepKanne Kypca « XuMus)
¥ YCTHBIX OTBeTaXx C omopoii Ha wunpopmarmio wu3 | (https://resh.edu.ru/subject/29/)
y4yeOHMKa U JIPYTUX UCTOUYHUKOB, B TOM yucie MHurepHeTa.
Dopma nposedeHus  3amamMull.  PEIICHHE  KEHCOB,
o0cyxkieHne
20 | Knaccudukarus HEOpraHUIeCKux . Vuactne B oOcyxaenun  kinaccudukanuu | Poccuiickas 51eKTpOHHAs HIKOJIA.
COCIMHEHU. M3Yy4aeMbIX BEIIECTB IO COCTAaBY M CBOMCTBaM; Copeprkanue Kypca « XUMHS»
Ipakmuueckas paboma Ne 21*** 3 IPOrHO3MpOBaHKMe CBoiicTB BemecTs Ha ocuoe | (hitps://resh.edu.ru/subject/29/)

«Permienre sKCIepUMEHTAIBHBIX 33124
o Teme «OcHoBaHus. TennoBoit ahdext
peaKIiy THAPOKCHUIA HATPHS C
YIIIEKHUCIIBIM Ta30M.

Ilpakxmuueckasa paboma Ne 22***
«PetieHne YKCIIepUMEHTANBHBIX 33/1a4
mo TeMe «OcHoBaHus. Peakius
HeuTpanu3auuny. MHCTpyKTa) no
TEXHUKE 0€30MMacHOCTH

O0IMX XMMHYECKUX CBOMCTB M3YYEHHBIX KJIACCOB/TPYII
BEILECTB, K KOTOPBHIM OHU OTHOCSATCS;

o paboTra B Tpynmax Mo COOMIOACHUIO TIPaBUII
6e3onmacHOi paboTHl B TaOOPAaTOPUU MPU UCIOIB30BAHUU
XUMUYECKON MOCYyAbl U 000pYyAOBaHMS, a TaKkKe MpaBHIl
oOpalleHHs C TOPIOYMMH BEIIECTBaMU B OBITY.

Dopma nposeoenus 3anamui: poBe/IeHUE
SKCIEPUMEHTOB (Mrpa), pelieHue KeucoB, OOCYXKICHUE,
Oecena




21 | Pemenue 3ama4 mmo reme */** 1 J CocraBieHne MOJICKYISIPHBIX YPaBHCHHI peakiuii, | POCCHICKas 3JIeKTPOHHAS ILIKOIA.
«I'eHeTnueckas cBsI3b MCXKAY KJIaCCaMU WIITIIOCTPUPYIOIIMX  XMMHUYCCKHUE CBOMCTBA U CIIOCOOBI COI[Gp)KaHI/Ie Kypca «XUMU»
HEOPraHUYECKUX COCTMHEHHU N MOJTy4eHHs BEIECTB M3yueHHBIX KiaccoB/rpymm, a takxke | (https://resh.edu.ru/subject/29/)

MOATBEPKIAIOIIMX TEHETUYECKYIO CBSA3b MEXIY HUMU;
. paboTra B Tpynmax 1o COONIOJACHUIO TIPaBUII
Oe3omacHoOi pabOTHI B TaOOpAaTOPHH TIPH UCIIOJIB30BAHUH
XAMHYECKOW TIOCYIIBI U OOOPYIOBAHUS, a TAKXKE MPABHII
oOpallleHHsI C TOPIOYUMU BEIIECTBAMU B OBITY.
Dopma nposedeHus 3AHAMULL: MpOBEACHUE
SKCTIEPUMEHTOB (Urpa), pelieHHe KeWcoB, OOCYyXIeHUue,
Oecema, MO3TOBOM IITYpM
Tema 3. [lepuoanyeckuii 3axkoH u [lepuoanyeckas cucrema xumndeckux 3jiemenToB JI. U. MenjaeseeBa.
CrpoeHue aToMOB. XuMu4ecKasi cBA3b. OKHCINTEILHO-BOCCTAHOBUTEILHBIE peaknun (13 yacoB)

22- | Ilepponnueckuii 3akoH. [lepuonnueckas 2 ° PackpeiThe CMBICIa HW3ydaeMbIX MOHATHN U | POCCHHCKas 3JIEKTpOHHAS MIKOJIA.

23 CUCTEMA XUMHNUYCCKUX DJICMCHTOB Hepuo JUYIECKOro 3aKOHa; Coz[epmaHHe Kypca «XUMUD
. 1. Menneneesa. CTpoeHHE aTOMOB. o obbsicuenne cms3um  momoskenmst  smementa B | (https://resh.edu.ru/subject/29/)
Ilpakxmuueckasn paboma Ne 23*[** [lepuoauueckoii  cucTEME € COCTAaBOM  aroma,

«MogenupoBaHue CTPOCHUSI MOJICKYIT pacupeneeHueEM  3JIEKTPOHOB IO  DHEPIETUYECKUM
OpH MIOMOLIM PUCYHKOB, MOJICIEH, YPOBHSIM, TOJ- YPOBHSIM U OpOUTaIsIM y aTOMOB MEPBbIX
OJICKTPOHHBIX U CTPYKTYPHBIX (1)0pMYJ'I>). LICTLIpéX EePUOJIOB;
WHCTpyKTaX 10 TEXHHKE 6e301aCHOCTH o MOJICIMPOBAHUE CTPOCHUE aTOMa, YHEPTETHIECKUX
YPOBHEH U TOAYPOBHEW MpH MOMOIM PUCYHKOB,
3JIEKTPOHHBIX KoH(urypammit u 3JEKTPOHHO-
rpadgudeckux Gopmyir;
o BBICTPaMBaHUE PA3BEPHYTHIX MHUCBMEHHBIX U
YCTHBIX OTBETOB C OMOPOH Ha MHQPOPMAIUIO U3 YUeOHUKA
U JpYTUX UCTOYHUKOB, B TOM unciie HTepHera.
Dopma nposeodeHUs. 3AHAMULL: MPOBEJICHUE
AKCTIIEPUMEHTOB (Urpa), pelieHHe KeHCcoB, 0OCYXICHHE,
Oecema, MO3TOBOM IITYPM
24- | XuMuueckas cBI3b U €€ BUAbL. TUIIEI 2 ° VYuacte B OOCYXKICHHMHM CMBICTa HM3ydaeMbIX Pocculickas asiekTpoHHas HIKOJIA.
25 | KpUCTAIIMYECKUX PEIIETOK. MOHSTHUH, TPUMEHCHHE TMOHATUH MpHu omucanuu cBoicTB | Conepxkanue Kypca « XUMHDY

Ilpakmuueckasn paboma Ne 24**
«OnpeneneHue TeMIepaTyphbl IIIaBICHUS
BEITECTB C Pa3HBIMHU THITAMH

KpUCTAJNIMYCCKUX PCUHICTOK).

BEILIECTB U MX MPEBPAILCHU;
° ONpeJieJIeHUEe BHUJOB XHMHUYECKOHW CBS3UM B
COCIUHCHUSIX;

L4 00BsICHEHHE HpH‘IHHHO-CJ’ICI{CTBCHHOﬁ CBA3U:

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




I/IHCTI)YKTa)K 10 TEXHHUKE 0€30ITaCHOCTH

CTPOCHHEC aTOMOB, BU/] XUMUYECKOH CBSI3U B COCIMHCHUU,
TUN KPHUCTAUTMYECKON PEHMICTKH, (U3UYECKHUEe CBOWCTBA
BCILIECTBA;

J NPOTHO3UPOBAHHE CBOWMCTB BEIECTB Ha OCHOBAaHHUH
3HaHUM O BHJAX XUMHUYECKOW CBS3M H  TUMIAX
KPUCTAUTHYECKUX PEIICTOK;

o pabota B Trpymmax MO COONIONCHUIO TIPaBUI
6e3omacHOi paboTHl B 1aOOpaTOPUU MPU UCTIOIH30BAHUU
XUMHUYECKOU TOCYAbl U O0OpYHIOBaHMS, & TaKXKE MPaBHII
oOpaleHus C TOPIOYMMH BEIIECTBaMU B OBITY.

Dopma npoeedenus 3aHAMU [IpOBEJICHUE
SKCIIEPUMEHTOB (MTpa), peIieHue KEWcoB, OOCYXKICHUE,
6ecea, MO3TOBOH IITYpM

26 | OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIC . Ompenenenne  CremeHeidl  OKUCIeHHMs aTroMoB | PoCcHiCKas DJI€KTPOHHAS HIKOJIA.
peakuuH. XUMHUYECKUX 3JIEMEHTOB 10 Qopmyiam, cocrapienue | Conepkanue Kypca «XumMus»
Ipaxmuueckas paboma Ne 25*[** bopMynbl GHHAPHBIX coequHenuil o crenenn okucienuns | (https://resh.edu.ru/subject/29/)
«OrnpeneneHne KUCIOTHOCTH ITOYBBD). aTOMOB XUMUYECKUX 3JIEMEHTOB,

I/IHCTpYKTaX( 10 TEXHHUKE 0€30IMaCHOCTH ° pa60Ta B TIpymnmax IIo0 co6J1}()IleHH}0 TpaBUJl
Oe3omacHOi paboTHI B 1a0OPATOPHH MPU UCTIOIH30BAHUHI
XMUMHUUYECKON TOCYIbl U 000PYIOBaHMS, a TaKXKe MPaBUI
oOpallleHHsI C TOPIOYUMU BEIICCTBAMU B OBITY.
Dopma nposedeHus 3AHAMULL: MpOBEJICHUE
IKCTIIEPUMEHTOB (Wrpa), PEIICHHE KeWCOB, OOCYXKJIEHUe,
Oecena, MO3rOBOM LITYypM, MIpOBEACHUE
poheCCHOHATILHON MTPOObI

27 | OKUCIUTEIBHO-BOCCTAHOBUTEILHEIE ° Ompezenenne  CTelneHeidl  OKUCIEHHMs aToMoB | POCCHHCKas 3JIEKTPOHHAS MIKOJIA.

peaKium.
Ilpakxmuueckasn paboma No 26**[***
«PereHne 2KCIIepUMEHTATBHBIX 33129
1o TeMe «OKUCITUTETbHO-
BOCCTaHOBHTEJIbHBIC peakiuu. MzyueHue
peaKIuy B3auMOJICHCTBUS CyabpuUTa
HATPHUS C IEPOKCUIOM BOJIOPOJIAY.
HHCcTpyKTax 1Mo TeXHUKE 0€30MacHOCTH

XUMUYECKHX JJIEMEHTOB MO (opMysnaMm, COCTaBICHHE
(dbopMyInbl OMHAPHBIX COEAMHEHUHN 110 CTEIEHH OKUCIICHUS
aTOMOB XUMUYECKUX IJIEMEHTOB;

o PaGora B rpymmax mo COOJIOACHHUIO MPaBHII
6e3omacHOi paboThl B 1aOOpaTOPUU MPU UCIOIB30BAHUU
XUMUYECKOU TOCYAbl U O0OpYIOBaHHS, a TaKKe MPaBHI
oOpalleHHs C TOPIOYMMH BEIIECTBaMU B OBITY.

Dopma nposedenus 3ausamuiL: IIPOBEICHUE
SKCIIEPUMEHTOB (Mrpa), pellieHue KeucoB, OOCYXKICHUE,
Oecela, MO3TOBOM IITYPM

Coneprxanue Kypca «XuUMUs»
(https://resh.edu.ru/subject/29/)




28 | OKkuCINTEILHO-BOCCTAHOBUTEIIHHBIC o Ompezenenne  CrelneHeil  OKUCIEHHs aroMoB | POCCHHCKas 3JIEKTPOHHAS IKOJIA.
peaxkuuu. XMMHUYECKHX DJIEMEHTOB 110 (GopmynaMm, cocrasienue | Conepkanue Kypca «Xumus»
Ilpakmuueckan paboma Ne 27** dopMysel GuHApHBIX coenMHenuit o crenenn okucnenus | (https://resh.edu.ru/subject/29/)
<<0HpelleHCHI/Ie pH B Xo4e aTOMOB XUMUYECKUX DJIEMEHTOB,

OKHCIIUTETFHO-BOCCTAHOBHTEIIEHBIX o pabora B TIpYNIax IO COONIOJCHHIO IPABUI
peakiuiiy. HWHCTpyKTak IO TEXHUKE Oe3omacHol paboThl B 1a0OPATOPHUU TP UCIIOIL30BAHUU
OesomacHOCTH XUMUYECKON TOCYAbl U 00OpYHOBaHMS, a TaKXKe MPaBHII
oOpallleHHsI C TOPIOYMMH BELIECTBAMU B OBITY.
Dopma nposeodeHUs. 3AHAMUU: MPOBEJICHUE
SKCIEPUMEHTOB (UTpa), pelieHue KeicoB, o0CyXICHHE,
Oecena

29- | OKHCIHUTENBHO-BOCCTAHOBUTEIIBHBIE ) Ompezenenre OKHUCIMTENS M BOCCTaHOBUTENS; | POCCHICKAs DJIEKTPOHHAS IKOJIA.

30 | peakuumu. ydacTue B paccraBieHuH KodpduuuentoB B cxemax | Conepikanue Kypca «Xumus»
CocraBjieHHEe YpaBHEHH MTPOCTHIX IPOCTHIX OKHUCIUTENLHO-BOCCTaHOBUTENbHBIX peakimii | (https://resh.edu.ru/subject/29/)
OKHCJIUTEIbHO-BOCCTAHOBUTETHHBIX METO/IOM 3JIEKTPOHHOTO OajaHca;
peakuMii ¥ pacCTaHOBKA B HUX L paboTta B Tpymnmax Mo HaOMIOJCHUI0 XUMHYECKUX
K03()PHUIIMEHTOB METOIOM BJIEKTPOHHOTO ONBITOB no  IUIaHy, aHanm3y  pe3ylbTaToOB U
Oamanca * / ** (OpPMYITMPOBAHUIO BEIBOJIOB.

Dopma  nposedeHus  3aumamuil:  peIiCHUE  KEHCOB,
obcyxeHue, 6ecena, MO3roBOH IITypM

31 | IIpoekT — 3TO mPOCTO o [TpoBenenne IIPOEKTHO-UCCIEN0BATENBCKON

paboTHI IO BHIOPAHHOU TEME;

° ncnons3oBanne UKT misg co3manmsa Mopesei,
MOJIrOTOBKH MTPE3EHTAIIHH, JOKIIAI0B IO TEME.

Dopma nposedenusi 3auamuil: 0OCYXIEHUE, TUCKYCCHS,
peleHne KelcoB

32 | PaGora Haj MpOEKTOM . [IpoBenenue IIPOEKTHO-UCCIIEA0BATENBCKOM

paboThl O BEIOpaHHOW TEME;

° ncrons3oBanne MKT mis co3manmsa Mopesen,
MOATOTOBKH MPE3CHTAIIHH, TOKJIAIOB 10 TEME.

Dopma nposedenus 3auamuii. 0OCYXIECHUE, TUCKYCCUS,
pelIeHue KeHcoB

33 | Pabora Hax mpoekTOM o [MpoBencHue MPOEKTHO-UCCIIEA0BATENHCKOM

paboTHI IO BHIOPAHHOW TEME;
° ncnonp3oBanne MKT mug co3maHust Mojenew,

IIOATOTOBKHU HpCSGHTaHI/II\/'I, JOKJIaa0B I10 TEMC.




Dopma npoeedenus sanamuii: OOCYXKJEHUE, NUCKYCCHS,
pelIeHue KencoB

34 | 3ammra npoexTa. [lonseenne nToros 1 ° BricTpanBaHue pa3BepHYTHIX YCTHBIX OTBETOB.
Dopma npogedernus 3ansimull: 3alATa MPOESKTOB B (popme
UTPBI
9 knacc (34 yaca)
Tema 4. BemecTBa m xumuveckue peaknun (11 yacon)
35 | Knaccudukarmss XMMHUYECKUX PEAKITUN 1 o [IpoBeneHne  BBIMMCIEHMH 1O  XUMHUYECKMM | POCCHHCKas 3JIEKTPOHHAS IIKOJIA.
110 pa3JIMuHbIM NpU3HaKaM. 3akoH ['ecca YpaBHEHUSIM. Copeprxanue Kypca «XUMHUSD
U €ro CIIe/ICTBHsL. PeleHue 3a1a4 Dopma  nposedenus  zamsmuii:  pemienne  Keicos, | (https://resh.edu.ru/subject/29/)
oOcyxnenue, 6ecena, MO3roBOM MITypM
36 | [loHsATHE O CKOPOCTH XUMHUYECKOI 1 . OObscHEHME W IPOTHO3UPOBAHME 3aBUCMMOCTH | PoCcHiiCKas DJI€KTPOHHAS IKOJIA.
peaKIuu. CKOPOCTH XUMHUYECKOW Peakiuu OT pa3inyHbIx ¢paktopos; | Comepixkanue Kypca «XUMHD»
Ipakmuueckas paboma Ne 39**[*** 3 nnaHupoBaHMe U ocymectBienne na mpaktuke | (hitps://resh.edu.ru/subject/29/)
«M3yueHne BIMSHUS Pa3IdIHBIX XUMHUUYECKHX SKCIEPUMEHTOB, MPOBEACHUE HAONIOICHNUS,
(aKkTOPOB Ha CKOPOCTh PEAKLIUN. dhopmynupoBaHue BBIBOJIOB o pe3yipTaram
I/IHCprKTa)K 110 TEXHUKE 0€30I1aCHOCTH DKCIIEPUMEHTA.
Dopma nposedeHus 3AHAMULL: MPOBEJICHUE
IKCIEPUMEHTOB (Wrpa), PEIICHHE KEeHCOB, OOCYXKIEHUe,
Oecella, MO3TOBOU LITYPM
37 | Ilonsarue 06 0OpaTUMBIX U HEOOPATUMBIX 1 . [IpoBeeHNE BEIYKMCIIEHHIA. Poccuiickas 3neKTpoHHas IKOJIA.
XUMHYECKHUX peakuusx. [Ipunuumn Jle dopma  nposedenus  3auAmMuUll:.  PENICHHE  KEHCOB, Copeprkanue Kypca « XUMHUsD
[Mlarenbe */** obCyK/IeHHe, Gece/1a, MO3TOBOI HITYpM (https://resh.edu.ru/subject/29/)
38 | OKuCIUTENHbHO-BOCCTAHOBUTEIILHEIC 1 ° [IpoBenenne  BBHIYMCIAEHWM 1 paccTaHoBKM | POCCHHCKas 3JIEKTPOHHAS IKOJIA.
peakuum */** K03 OULIUEHTOB METOOM DIIEKTPOHHOTO Haanca. Conepxanue Kypca « XUMUsD
Dopma  nposedenus  zamsmuii:  pemienne  Keicos, | (https://resh.edu.ru/subject/29/)
obOcyxkenue, 6ecesa, MO3roBor MITypM
39 BHeKTpOHHTquCKaﬂ OUCCcOoIaIms. 1 ° Yuactue B 06CY)KIICHI/II/I CMBICJIA HM3y4aCMbIX Poccuiickas QJICKTPOHHAA MIKOJIA.

Ilpakmuueckasn pavoma Ne 28**[***
«Pemenne sKcepuMEHTAIbHBIX 33124
o TeMe: «DIEKTPOTUTHYECKAS
peakuus». MTHCTpYKTax MO TEXHUKE

MOHATUM, & TAKXKE CMBICIA TEOPUH IJIEKTPOJIUTHUYECKON
JIMCCOITAITNMN;

° MJJAHUPOBAaHUE U OCYILIECTBICHHE HaA MPAKTHKE
XAUMHUYECKHX IKCIIEPUMEHTOB, MPOBEIEHNE HAOIIOICHUS,

Coneprxanue Kypca «XuMuUs»

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




0€30IIaCHOCTH.

dbopMynupoBaHue BBIBOJIOB o pesyabratam
IKCIIEPUMEHTA;
o paboTra B Trpynmax Mo COOMIOJACHUIO TIpaBUII

Oe30macHOi paboThI B 1a0OPATOPUH MPU HUCTIOIB30BAHUHI
XUMHUYECKON TOCY/Ibl U 000pYAOBaHHUSL.

Dopma nposedeHus 3AHAMULL: MpOBEJICHUE
IKCTIIEPUMEHTOB (WIpa), PEIICHHE KEHCOB, OOCYXKICHWE,
Oecena

40 | DACKTPOIUTHUICCKAS JUCCOIHAIIHS. . OObsicHeHnE NOPUYUH  DJIEKTPONPOBOAHOCTH | POCCHICKAs 3JIEKTPOHHAS IKOJTA.
Ilpakxmuueckasn paboma Ne 29*[** BOIHBIX pAcTBOPOB BEINECTB; pasnuueHue cnadeix u | Comepikanue Kypca «Xumus»
«PetieHne sKcepuMEHTaNBHBIX 32124 CHJIBHBIX 3JICKTPOJIHTOB,; (https://resh.edu.ru/subject/29/)
IO TeMe «DICKTPOIIHUTEI U o IIJJAHUPOBAaHUE M OCYIIECTBICHHE Ha IPAKTHKE
HEBJICKTPOIUTED. XUMHUYECKHX JKCIIEPUMEHTOB, IIPOBEICHUE HAOIIOACHUS,

ITpakmuueckasn pavoma Ne 30*/** dbopMynupoBaHue BBIBOJIOB o pe3yibratam
«Perenne SKCIICPUMCHTAJIbHBIX 3a1a4 SKCIIEPUMEHTA,;
1o Teme «CuibHbie U C1abbie . pabota B TpymHme MO COOJIOJCHHUIO TPaBHUII
SJEKTPOJIUTED). 6e3omacHOi paboTHl B 1aOOpAaTOPUU MPU UCTIOIH30BAHUU
HHucTpykTax nmo TexHuke 6€30MacHOCTH XHMHYECKOl TOCY/IBI X 000PYIOBAHSI.
Dopma nposeodeHUs. 3AHAMULL: MPOBEJICHUE
OKCTIEPUMEHTOB (Urpa), peIIeHHE KeHCcoB, 0OCYXKICHHE,
Oecena
41 | DACKTPOTUTHUYECKAS JUCCOLIUAIIHS. ° [InaHupoBaHME U OCYILECTBICHUE HA MPAKTHUKE Poccuiickas 3J1eKTpOHHA IKOJIA.

Ilpakmuueckasn pavoma Ne 31*/**
«M3yyeHne BIUSHUS TEMIIEPATyPhI HA
T CCOLTHAITIION.

IIpakmuueckasn paboma Ne 32*[**
«M3yueHne BIUSHUS KOHIIEHTPAIIUU
pacTBopa Ha JUCCOLHALIHION.
Ilpakxmuueckasn paboma Ne 33*[**
«3ydeHue BIUSHUS PACTBOPUTEIIS HA
T CCOITUAITIION.

Ilpakmuueckasn paboma No 34>*[***
«OnpeneneHne KOHIICHTPAIIMH COJIU T10
3JIEKTPOIPOBOAHOCTH PACTBOPAY.
HHcTpyKTax 1Mo TeXHUKE 0€30MacHOCTH

XUMHUYCCKUX OSKCIICPUMCHTOB, IMPOBCACHUC Ha6JIIOI[€HI/ISI,

(bopmynupoBaHue BBIBOJIOB o pe3yspTaTam
JKCIEPUMEHTA;
. pabota B rpymnmax MO COOMIOEHUIO MPaBUII

Oe3omacHol paboTHI B 1a0OpaTOpUU NP HCIIOIB30BAHUH
XUMHUUYECKON MOCYIbl U 000pyI0BaHHUSL.

Dopma npoeedenus 3aHAmMU [IpOBEJICHUE
AKCIIEPUMEHTOB (MTpa), peIieHue KeWcoB, OOCYXKICHUE,
Oecena, mpoBeieHUE NMPodecCHnOHATEHONU MTPOObI

Coneprxanue Kypca «XuUMUs»

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




42 | Peakiuy HOHHOTO OOMEHA. . [I1anMpoBaHMEe W OCYIIECTBICHHME Ha IpakTHKe | POCCHMICKas DJIEKTPOHHAS HIKOJA.
Ilpakxmuueckaa paboma Ne 35* XMMHUYECKHX JKCIEPUMEHTOB, MpoBeaeHue HaOmoneHus, | Comepkanue Kypca «XuMus»
«Pemenne sKCrepUMEHTAIbHbIX 337144 dbopMynupoBaHHe BBIBOJIOB 110 pesynbratam | (https://resh.edu.ru/subject/29/)
I10 TEMC «PeaKL[I/II/I HOHHOTO OOMEHa. 9KCIEPUMECHTA,;

BizanmozeiicTBre rupokcuia 0apus ¢ . paboTra B Tpynmax 1o COONIOJACHUIO TIPaBUII
CEPHOM KHCIIOTONY. Oe30macHoil paboThl B 1a00OPAaTOPHHU MPH UCHONB30BAHUY
NHucTpykTax no TexHuke 6€30MacHOCTH XUMHUYECKON TTOCYIbI U 000pYIOBAHHUSL.
Dopma nposedeHus 3AHAMULL: MpOBEACHUE
SKCTIIEPUMEHTOB (Urpa), pelIeHHe KeHWcoB, OOCYXIeHue,
Oecena

43- PeaKHI/II/I HOHHOI'0 OOMEHa. ° H.]'IaHI/IpOBaHI/Ie M OCYHICCTBIICHMEC Ha IPAKTHUKE POCCHﬁCKaHBHeKTpOHHaHH_II(OJ'Ia.

44 | IIpakmuueckas  paboma Ne  37* XMMHUYECKHX JKCIEPUMEHTOB, MpoBeaeHue HaOmoneHus, | Comepkanue Kypca «XuMus»
«Pemenne JKCnEepUMEHTANBHBIX 3a7a4 bopmynupoBaHue BBIBOJIOB mno pesynbratam | (https://resh.edu.ru/subject/29/)
no rteme «Peakuus HeUTpaau3anuu. JKCIIEPUMEHTA;

BsaumozeiicTBue rHAPOKCHIA HATPHUS € . paboTra B Trpynmax Mo COOMIOACHUIO TIPaBUII
COJSIHOW ~ KHUCIOTON». IIpakmuueckasn Oe3omacHoi pabOThI B TaOOpAaTOPHHU TIPH HCIIOJIB30BAHHH
paboma Ne 387/ «Pemenne XUMHUYECKOU TTOCY/IBI U 000PYIOBAHMUSI.
SKCIICPUMCHTAJIBHBIX 3aJa4 10 TEME Dopma npogeoeHus 3AHAMULL: MpOBEICHUE
«Jdernaparanus concit». Ilpakmuueckas DKCIIEPUMEHTOB (HMrpa), pelleHHe KEeHCOB, 00CYKIECHUE,
paooma Ne 40%/** «Onpenenenue oecena

XJIOPUJI-MOHOB B TMHUTBEBOM  BOJAEY.

Ilpakmuueckan paboma Ne A41*[**

«Ormnpenenenue HUTPaT-UOHOB B

MUTATEIBHBIX PACTBOPAX C IOMOIIBIO

HMOHOCENEKTUBHOTO AJIEKTPOIaN.

WHCcTpyKTax 1Mo TEXHUKE O€3011acHOCTH

45 | T'mpponus coneil. o [InaHupoBaHME W OCYLIECTBICHHE Ha IpakTuke | Poccuiickas 3JIeKTpOHHAs MIKOJIA.
Ilpakxmuueckasn paboma Ne 36*[** XAMHUYECKHX JKCIIEPUMEHTOB, TIpoBeneHne HaOmoaeHus, | Comepxanue Kypca «XuUMUsD»
«Onpenenenue pH pacTBOpoB». bopmynupoBaHue BBEIBOJIOB 1o pesynbratam | (https://resh.edu.ru/subject/29/)
I/IHCprKTaH( 10 TEXHUKE 0€30MMacHOCTH. SKCIICPUMCHTA,

(ucnonvzosams 3adanus BIIP u OI'9) o pabota B Trpymnmax Mo COOMIOJCHUIO TIPABUI

6e3omacHOi paboOTHl B 1aOOpaTOPUU MPU UCTIOIB30BAHUU
XUMUYECKOU TTOCY/Ib B 000PYIOBAHHMSL.

Dopma nposedeHus S3AHAMULL: MPOBEACHUE
OKCTIIEPUMEHTOB (Wrpa), pelieHHe KeHcoB, OOCYyXJeHUue,
Oecenma




Tema 5. HemeTa/u1bl H HX coequHeHUA (7 4acoB)

46 | T"anoreHsl 1 ° Ornpenienenue XIopu-, OpOMUI- ¥ HOIUI-HOHOB B | Poccuiickas aIeKTpOHHAS MIKOJIA.
Ipakxmuueckan paboma Ne 42%*[*** pacTBope; Copeprkanmne Kypca « XUMUD
«PerieHne 5KCrIepUMEHTATbHBIX 3189 J IUIAHUPOBaHWE W ocymecTBieHne Ha mpaktuke | (https://resh.edu.ru/subject/29/)
1o Teme «CBoicTBa OpPOMHOI BOABD». XUMHYECKUX DKCIIEPUMEHTOB, MPOBEAECHUE HAOIIOIECHUS,

Ilpakmuueckasn padboma Ne 43%%/%*% dopmynuposanue BBIBOJIOB 1o pesyabraTam

«Pemienne skciepruMEeHTaAbHBIX 33124 IKCIICPUMECHTA,

o teMe «HemeTtamnsl. I"anoreHsl. ° pabota B Tpymme MO COOMIOACHHUIO IPABHI

Nzyuenue (1)H3H‘I€CKHXHXI/IMI/I‘I€CKI/IX 0Oe30macHoOn pa6OTBI B Ha60paTOpI/II/I IpHU UCHOJIb30BaHUH

CBOMCTB xj1opa». MHCTpyKTax 1o XUMHUUYECKON TOCYAbI U 000pyI0BAHUSL.

TEXHUKE OE30IaCHOCTH Dopma nposeoenus 3AHAMUU: IIPOBEJICHUE
IKCIEPUMEHTOB (Urpa), PEIICHHE KeHCOB, OOCYXKIEHUe,
Oecena

47 | Dnementsl VIA-rpymmeL. 1 o Ompenenenne Hamuuust CylnbOHUT-, Cyiabhua- u | PoccHickas 3I€eKTpOHHAS IKOJIA.
Ilpakmuueckan paooma Ne 44* cynb(haT-nHOHOB B PacTBOPE; Conepxanue Kypca « XuMusD
«Pemienne dKCrepUMEHTAIbHBIX 33184 o miaHupoBaHue u ocymectienne Ha npaxtuke | (https://resh.edu.ru/subject/29/)
o reme «IInaBnenue n KpuUCTaJUIN3alluA XUMHUYCCKUX J3KCIEPUMEHTOB, IPOBEACHUC HaOJIIOICHUS,
cepsD. IIpakmuueckan paboma Ne bopmynupoBaHue BBIBOJIOB o pe3yiabTaram
45**[*** (Pemenne JDKCIIEPUMEHTA;

AKCIEPUMEHTAIBHBIX 33/1a4 IO TEME o pabotra B TIpylme MO COONIONCHHIO IPABHI
«Hemeramiel. Usyuenue CBOIEICTB 6e3onmacHOi paboTHl B 1a0OPaTOPUU MPU UCIOIB30BAHUU
CCPHUCTOIrOrada U CCpHUCTON KNCIIOTED). XUMHUYECKOUN OCYybl U O60py,I[OBaHI/I?I.
MHCTpyKTa) M0 TeXHHKE 6e3011aCHOCTH. Dopma npogeoeHus: 3aHamulL. POBE/ICHHE
AKCIIEPUMEHTOB (MTpa), peIlieHue KEWCOB, OOCYXKICHHUE,
Oecea, MO3TOBOH IITYpM
48 | DnemeHTH VA-TPYIIIIEL. 1 o [IraHupoBaHWE W OCYIIECTBICHHE HAa MpakTHKe | POCCHIICKas 3IEKTPOHHAS HIKOJIA.

ITpakmuueckasn pavoma Ne 46**[***
«PermeHne sKCIIepuMEHTATBHBIX 32124

1o TeMe «OCHOBHBIE CBOMCTBA
aMMHaKay.

Ilpakmuueckan paboma Ne 47**[***
«Omnpenenenne aMMHAaYHOM CEUTPHI U
MOUYEBUHBD. HCTPYKTaX 1O TEXHUKE
0e30MmacHOCTH

XUMHUYCCKUX ISKCIICPUMCHTOB, ITPOBCACHUC Ha6J'II-O,[[eHI/I$I,

dhopmynupoBaHue BBIBOJIOB no pe3yabTataMm
IKCIIEPUMEHTA;
o pabora B Tpymme MO COONIOACHUIO TPaBUII

Oe3o0macHOi paboThI B 1a0OPATOPUH MPU UCTIOIH30BAHUHI
XUMHUYECKON TTOCYBI U 000pYI0BAHMUSL.

Dopma nposedeHus S3AHAMULL: IIPOBEACHUE
SKCIEPUMEHTOB (Mrpa), pelieHue KeMcoB, OOCYXKICHUE,
Oecena

Coneprxanue Kypca «XuUMUs»
(https://resh.edu.ru/subject/29/)




49- | Onementsl IVA-rpynmsl 2 . [ltaHupoBaHHE M OCYLICCTBICHHE Ha MpaKkTHKe | POCCHICKas 3JIEKTPOHHAS MIKOIIA.

S0 | Hpakmuueckas paboma Ne 48*** XUMUYECKHX HKCIIEPUMEHTOB, IpoBefeHue HadmoaeHus, | Conepxanue Kypca « XUMHsDY
«Pemenne JKCIIEpUMEHTANBHBIX — 3aja4 dbopMynupoBaHHe BEIBOJIOB o pesynbratam | (https://resh.edu.ru/subject/29/)
o 3aga"usM 23, 24 OI'D o XUMHKR. IKCIIEPUMECHTA;

MHeTpyKTakK 10 TeXHHKE Oe3011aCHOCTH . pabora B Tpymme IO COONIOACHUIO TPaBUII
Oe3omacHoOi pabOTHI B TaOOpAaTOPHH TIPH UCIIOJIB30BAHUH
XUMUYECKON TTOCY/IB U 000pYIOBAHMSL.
Dopma nposedeHus 3AHAMULL: MpOBEACHUE
AKCIIEPUMEHTOB (UTpa), pelieHNe KelcoB, 00CYKIeHUE
51- | Pemenue 3agau 2 o [IpoBeneHne  BBMUCIEHMH 1O  XUMHUYECKMM | POCCHHCKas 3JIEKTPOHHAS IKOJIA.
52 YPaBHEHUSIM. Coneprxanue Kypca «XuUMuUs»
@opma  nposeedenus  3auAamuil:  pemieHue  Keicos, | (https://resh.edu.ru/subject/29/)
oOcyxieHue
Tema 6. MeTa/ibl M uX coeannenusi (6 yacon)

53 | Mertasl. 1 . [InaHMpoBaHME M OCYIICCTBICHHE Ha MNpakTHKe | POCCHICKas SJIEKTPOHHAS MIKOIA.
Ilpakmuueckasn paboma Ne A49*[** XMMHUYECKHX JKCIEPUMEHTOB, MpoBeaeHue HaOmoneHus, | Coaepkanue Kypca «XuMHs»
«MoaenupoBaHue METAITTUYECKON dbopMynupoBaHue BBIBOJIOB o pesynbratam | (https://resh.edu.ru/subject/29/)
KPUCTAIUTHYECKON PEICTKI. IKCIIEPUMEHTA;

I/IHCTpYKTaX( 10 TEXHHKE 0€30I1aCHOCTH ° pa60Ta B TIpynmne 1o CO6J'IIOI[€HI/IIO IpaBUJI
Oe30macHOi paboThI B 1a0OPATOPUH MPU HUCTIOIB30BAHUHI
XUMUYECKON TOCY/bI U 000PYI0BaHHUSL.
Dopma nposedeHus 3AHAMULL: MpOBEJICHUE
IKCTIEPUMEHTOB (UTpa), pelicHUE KeHCOB, 00CYKIeHUE

54 | MeramisL 1 ) [lnaHupoBaHHE M OCYIICCTBICHHE Ha MpakTHKe | POCCHICKas SJIEKTPOHHAS MIKOIA.
Ilpakmuueckaa paboma Ne 50**[*** XUMUYECKHX DKCIIEPUMEHTOB, MpoBeacHue HaOmoaeHus, | Coaepxkanue Kkypca « XUMHDY
«PemeHne 3KCIEPUMCHTAIBHBIX 327134 bopmynupoBanue BBIBOJIOB 1o pesyabraram | (https://resh.edu.ru/subject/29/)
1o TeMe «CpaBHUTETBHAS IKCIIEPUMEHTA;

XapaKTepUCTHKAa  BOCCTaHOBHTEIHHON o pabora B TIpylIme MO COONIONCHHIO IPABHI
CIIOCOOHOCTH  MeTamnoBy». HHcTpykrax Oe3omacHOi paboTHI B 1a0OPATOPHH MPU UCTIOIH30BAHUHI
II0 TEXHUKE Oe30MaCHOCTH XAMHUYECKON MOCY/IBI 1 000PYIOBaHHS.
Dopma nposedeHus S3AHAMULL: MpOBEACHUE
SKCIICPUMEHTOB (HUTrpa), pelicHUE KeHCOB, 00CYKACHNE

55 | Meramsr A-rpymi. 1 . [lnraHupoBaHHE M OCYLICCTBICHHE Ha MpaKkTHKe | POCCHICKas JICKTPOHHAS MIKOIIA.
Ilpakmuueckaa paboma Ne 5S1**[*** XMMHMUYECKHX SKCIEPUMEHTOB, MpoBelaeHue HaOmonenus, | Coaepkanue Kypca «XuMHs»
«PemeHne SKCIEpUMEHTAIBHBIX —3a/a4 dbopMynupoBaHue BBIBOJIOB o pesynbratam | (https://resh.edu.ru/subject/29/)

10 TEMC ((KaJ'IBI_II/Iﬁ n €ro COCAMHCHUA.

OKCIICPUMCHTA,




BsauMopnelicTBue U3BECTKOBOII BOJALI C
YIJIEKUCIIBIM Ta30M».
WHcTpykTax 1o TeXHuke 0€30MacHOCTH

o pabota B Tpymme 10 COOJIOACHHWIO IPaBHII
Oe3o0macHOi paboThl B 1a0OPATOPUH MPU HUCTIOIB30BAHUU
XUMHUYECKOW TIOCY/IbI M 000PYIOBaHUSL.

Dopma nposedeHus 3AHAMUL: MPOBEJICHUE
AKCTIIEPUMEHTOB (UTpa), pelieHNe KeHCoB, 00CYKIeHUE

56 | Metamnsl b-rpymi. 1 . [InaHupoBaHHE M OCYLICCTBICHHE Ha MpaKkTHKe | POCCHHCKas JIEKTPOHHAS IKOIIA.
Ilpakmuueckaa paboma Ne 52**[*** XAMHUYECKHX JKCIIEPUMEHTOB, TpoBeneHue HaOmoaeHus, | Comepxanue Kypca «XUMUsDY
«Pemienne SKCIEPUMEHTAIBHBIX 337134 bopmyaupoBaHue BBIBOJIOB 1o pesyasraram | (https://resh.edu.ru/subject/29/)
no teMe: «OKenezo OkuciieHHEe Kejesa SKCIICPUMCHTA,

BO BJIAXKHOM BO3TyXe». o paboTta B Tpylme 1O COONIOJCHUIO IPABUI
NHeTpyKTak 10 TeXHUKE 6e30MaCHOCTH 6e3omacHOi pabOThI B Ta0OpAaTOPHH TIPH MCIIOJIH30BAHUH
XUMHUUYECKON MOCYABbI U 000pyI0BAHUSL.
Dopma nposedeHus 3AHAMULL: MPOBEJICHUE
IKCTIIEPUMEHTOB (UTpa), pelicHUE KeHCOB, 00CYKIeHUE
57- | Pewenue 3amau 2 o [IpoBeneHne MareMaTH4eCKUX BbUMCIEHHH Mo | PoccHicCKas 3JIeKTpOHHAS MIKOJIA.
58 XUMHYECKUM YPaBHEHUSIM. Coneprkanne Kypca « XuMUsD)
@opma  nposedenus  3ansmuil:  PELICHUE  KEUCOB, | (https://resh.edu.ru/subject/29/)
o0cyxieHne
Tema 7. Xumus u okpy:xaromas cpeaa (10 yacon)

59 | OCHOBBI 9YKOJIOTHYECKONH TPaMOTHOCTH. 1 o [IpoBeieHNE MaTeMaTHYECKUX BBhIUMCIEHMH 1o | Poccmiickas dIeKTpoHHas IKOa.
XUMHUYECKOE 3arpsi3BHEHUE OKPYKAIOIIEH XHUMHYCCKHUM YPABHCHUSIM. Conepxanue Kypca « XuMHsD»
cpenpl */**. Dopma  nposedenus  3amsmui:  pemenue  kewcos, | (https://resh.edu.ru/subject/29/)

o0CyXIeHUE

60 DKOJIOTUYECKUE HpO6J'IeMbI, CBSI3aHHBIC C 1 ° HpoBe;[eHHe MareMaTU4YeCKUX BBIUNCIECHUUN I10 POCCHﬁCKaﬂBHeKTpOHHaHHIKOJ'Ia.
COCJIMHEHUSIMHM YIJIEpOJia, a30Ta, CEpBbI, XAMHYECKHM YPABHCHUSIM. Coneprxkanue Kypca « XuMUsD)
TSDKEITBIX METAJUIOB */**, @opma  nposedenus  3anAamuil:  pemieHHe  Kehcos, | (https://resh.edu.ru/subject/29/)

oOcyxIeHne

61 | IlonsTue ©0 mnOpeaenbHO JOMYCTUMOM 1 ° [IpoBeneHne MareMaTHYeCKUX BBIUMCIIEHHH Mo | POCCHHCKas 3JIeKTpOHHAS KO,
xoHueHTpanuu emects (ITIK) */**. XUMHYECKUM YPABHEHHSIM. Coneprxanue Kypca « XUMHSD

@opma  nposedenus  zamamui:  pemienue  keiicos, | (https://resh.edu.ru/subject/29/)
o0CyX/IeHHE

62 | IlpoexT — 3T0 MpoCTO 1 o IIpoBenenue IIPOEKTHO-UCCIIEA0BATENBCKOM

paboThI 10 BEIOPAHHOM TeMe;
J ucrnionb3oBanue UKT ans co3manust monenei,

IIOATOTOBKHU HpCSGHTaHI/II\/'I, JOKJIaZ0B I10 TEMC.




63- | PaboTa Ha; mpoeKTOM [IpoBenenne MIPOEKTHO-UCCIEI0BATEIBCKOM
65 paboThI 110 BEIOpAaHHOU TEME;
ucnonb3zoBanue UKT mist co3manus Moienei, oAroTOBKH
MIPEe3eHTAaINH, TOKJIaI0B I10 TEME.
dopmanpoBeaeHus 3aHATHN: pelieHue
KEHCOB, 00CYKICHUE
66- | 3anmra npoekra. [logBegenre UTOroB BricTpanBaHue pa3BEPHYTHIX YCTHBIX OTBETOB.
68

CDOpMaHpOBeI[eHI/ISI 3aHITHH: 3alTa
IMpOCKTa, AUCKYCCU, O6CY)K,I[€HI/IG







