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IosicHuTeNLHAA 3aNIUCKA

AKTYaJIbHOCTh M Ha3HAYEHHe TPOrPaMMBbI

[Iporpamma pa3paboTaHa B COOTBETCTBUU C TpeOOBaHUSAMHU (enepaabHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB OCHOBHOTO 001Iero oopaszosanus (nanee — ®I'OC O0O0), opueHTHpPOBaHA
Ha o0ecreyeHre HWHIUBUAYAIbHBIX MOTPEOHOCTEH 0O0ydaroImMXcs M HalpaBlieHa Ha JOCTH)KEHHE
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHMS MPOTrpaMMbl OCHOBHOTO 00IEero oOpa3oBaHusi C Y4ETOM BbIOOpa
y4aCTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHWH KYpPCOB BHEYPOUHOW JESTENbHOCTH. JTO TIO3BOJISET
obecrieunTh eaMHCTBO 00s3arenbHbiX TpeboBanuit GI'OC OOO BO BCEM MPOCTPAHCTBE MIKOJBHOTO
o0pa3oBaHUs: HE TOJILKO HA YPOKE, HO U 3a €ro MpeielaMH.

[IporpaMma BHEYpOUHOIl NEATENHHOCTH MO XMMHUU OCHOBBIBA€TCS HA COYETAHMM JAOOPAaTOPHBIX
UCCJIIOBAHUM C HCIIOJIb30BAaHMEM OOOPYAOBAaHUSA LIEHTPOB O0Opa3oBaHUsl ECTECTBEHHO-HAYYHOU
HanpaBieHHOCTH «Touka poctay U (OPMUPOBAHMS IEHHOCTHOTO OTHOIICHHSI K MPUPOJIE, 3HAHUSIM,
3/10POBBIO, YEPE3 OPraHU3ALMIO UCCIIEI0BATEIbCKON U AKCIIEPUMEHTAIIBHOM JAESITEIIbHOCTH.

[Ipu peanu3anuu nporpaMmbl Kypca BHEYPOUHOU AESITENIbHOCTH «XUMUS YBIEKATEIBHO U IIPOCTO»
UCIIONB3YETCSl 00OpYJOBaHHE LIEHTpa O0O0pa3oBaHUS €CTECTBEHHO-HAY4YHOW HampaBieHHOCTH «Touka
pOCTa, 4TO MO3BOJISET:

. COBEPIIICHCTBOBATh YCJIOBUS TMOBBIIICHUsI KadyecTBa OOpa30BaHUs B IIKOJIE 1O YYECOHOMY
npeaMeTy «XuMus»;

. pacuupsaTh BO3MOXHOCTH OOYyYalOlIUXCs B OCBOCHHUU Yy4eOHOro mpeamera «XuUMHS» U
OporpaMM BHEYPOUYHOM JESITENIbHOCTH U JIOMOJHHUTEIHLHOTO 00pa3oBaHUS €CTECTBEHHO-HAYYHOM
HaIlPaBJICHHOCTH;

. oTpabaTbIBaTh MPAKTHUYECKUE YMEHHS MO Y4eOHOMY MpenMeTy «XUMHsS», HEOOXOAMMbIE
U1 perieHust 3agaHuil Beepoccuiickoil onumnuanel WKOJIRHUKOB (aanee — BcOILl), Bcepoccuiickux
npoBepouHblx pabot (manee — BIIP), rocymapctBeHHoil utoropoit arrecrauuu (naiee — I'HUA);
OdopmupoBath GyHKIIMOHATBHYIO TPAMOTHOCTD 00Y4arOIIHUXCSI.

3amadeil mnemarora, pa0oTaromero MO Mporpamme, SBISIETCS pa3BUTHE Yy OOydaroumxcs
MIO3HABATEJIILHOIO MHTEpeca K HKCIEPUMEHTAJbHOW M HCCIENOBATENbCKONM YacTH ydyeOHOro InpenmMera
«XUMHI», B TOM YHUCIIE:

. yepe3 yriyoJIeHHE 3HAaHUM O XMUMHYECKUX BEIIECTBAX, JAEMOHCTpAIlUS MX 3HAYCHUS IS
MPUPOJBI U YETOBEKA;

. dbopMHUpOBaHNE YMEHUS CAMOCTOSITEIBHO MTPOBOIUTH OMBITH U UCCIICIOBAHMS;

. pa3BUTHE YMEHUS JIeJaTh BBIBOJBI O CBOWCTBAxX BEIIECTB, MX BAXXHOW PONH B JKU3HU
YeNoBeKa M 00IIecTBa;

. pa3BUTHE yMEHUS y4acCTBOBaTh B MIPOEKTHO-UCCIIEA0BATEIHCKOM

NEeSATETbHOCTH
Y CaMOCTOSATENIbHO OPraHU30BbIBATH €€;

. pa3BUTHE HABBIKOB KOMMYHHUKAITUH, HAOJII01aTeTbHOCTH, TBOPYECKOTO BOOOPAKEHHS.

BapuanTsl peanu3anuu nporpaMMsl 1 (popmMbl IPoBeICHUS 3aAHATHH

[Iporpamma paccuuTaHa Ha OpraHu3aiuio padoTel ¢ oOyuaromuMmucs 8—9 kiaccoB B o0beme 68

qacoB.



3aHATHS 1O TporpamMme MpoBOAATCA B (opmax, MO3BOJSIOUIMX OOYy4aroIIMMCS BbIpaOaThIBATh
HaBBIKM MPOBEJICHHUS HKCIEPUMEHTAa W HCCIIEeNOBaHUS (HampuMmep, MPaKTUYeCKOW paboThl, MPOEKTa,
MOMCKOBBIX U HAYYHBIX UCCIEAOBAHUN, BUKTOPUH, SKCKYPCUH, UTP U T. 1.).

[IporpamMmma MoeT ObITH peaii30BaHa B TEUEHHE JBYX JIET, €CIU 3aHATHS MPOBOIATCS 1 pa3 B
HEJIEIIIO.

B3aumMocBsi3b ¢ nporpaMMoﬁ BOCIIUTAHHUA

[IporpamMmma Kypca BHEYpPOUHOM JAeATeIbHOCTH pa3paboTaHa c y4eToM pabodeil mporpammbl
BOCIIMTAHUS, YYUTHIBAET IICHUXOJIOrO-TIEAarornyeckue OcoOEHHOCTH Bo3pacTta oOydaromuxcs 88— 9
kinaccoB. CoenuHeHHWE Ha TMpakTUKEe oOOyyaroumieil U BOCHUTATENBbHOM JAESITENbHOCTH IeJarora,
OpPUEHTHPOBAHUE €€ HE TOJIbKO HA WMHTEJUIEKTYyaJIbHOE, HO U HAa HPABCTBEHHOE, COLMAIIBHOE pPa3BUTHE
peOeHKa, MPOsBIISAETCS:

. B IIPOBEJICHUU HUHTEPAKTUBHBIX (OPM 3aHATUH, O0OECHeUHUBAIOIIUX BOBJICYECHHOCTH
00y4aroInXcsi B COBMECTHYIO C MEAaroroM 1 CBEpCTHUKAMU AESITeIbHOCTD;

. B CO3J]aHUU yCIIOBUI JUIsL  pa3BUTHUA u peanu3auUu HMHTEpeca

o0yJaromuxcs
K CaMOPa3BUTHIO;

. B CTUMYJHUPOBAHHM OOYYAIOUIUXCS K HMHTEUIEKTYaJIbHOM NEesATeNbHOCTH, (OPMUPOBAHUU
MHPOBO33pPEHHS HA OCHOBE HAYYHOI'O MIO3HAHMS MUPA.

PexkoMenayeTcss HCMONb30BaTh JAaHHYIO MPOTpamMMmy A IIKOJI C HHU3KUMHU 0Opa3oBaTeIbHBIMU
pesynbratamu (nanee — LIIHOP), ans moaroroBku oOydaromuxcsi K YCHEIIHOMY BBITIOTHEHUIO 3aaHHM
['MA, BIIP u pesynpraTuBHOro ydactus Bo BcOIIl. Takxke mporpamma mo3BosisieT (GpopMupoBaTh y
oOydJaromuxcsi  (QyHKIHOHAIBHYIO TPAaMOTHOCTh (€CTECTBEHHO-HAYYHYI0 U  YHTATeNbCKyl0). B
TEMAaTUYECKOM IUIAHUPOBAHWUU TMPOTPAMMBI  PACCTABJICHBI YKa3aTeNM TMPAKTHYECKUX PAdOT is
noaroroBku Kk BITP — *; k TUA — **; x BcOIIl — ***,

Coaep:xxaHue Kypca BHEYPOUHOM eI TeJIbHOCTH

8 KUIACC
Tema 1. [lepBonauaibHble xXuMuueckue noHsiTus (10 yacon)

Xumusi — BakHasg 00JacTh €CTECTBO3HAHHUS M TPAKTUUYECKOW NEATeTbHOCTH 4YenoBeka. Poib
XUMUU B )KM3HU Y€JIOBEKa. XUMHUsI B cucTeMe HayK. [IoHsTHE 0 TEOPETHUECKUX U SMITMPUUECKUX METOaX
MO3HAHMSI B €CTECTBEHHBIX HaykaX. lIperncraBieHus: 0 HAyYHOM TO3HAHWU HA DMIHPUYECKOM YPOBHE:
HaOJIOZICHUE, W3MEpPEHUe, IKCIIEPUMEHT, MOJEITMPOBAHHE, BBIYMCICHUE; HA TEOPETHUUYECKOM YPOBHE:
Hay4dHbIe (DaKThI, MPOOJIeMa, TUTIOTE3a, Teopusl, 3aKoH. McTrounnku xumuueckor napopmanuu. [Tonsrue o
METO/aX pabOThl ¢ XMMUYECKUMH BeriecTBaMu. OO0OpyAOBaHHE IIKOJIHHOW XHMHUYECKOW JIabopaTopuu.
[TpaBuiia 6e30macHOro 0OpalIeHHs C BEECTBAMH U JJAOOPaTOPHBIM 000pY10BaHHEM.

Uucteie BemecTBa W cMecu. [loHSATHE O TOMOTEHHBIX M TeTEpPOreHHBIX cMecsax. CrmocoObl
pazaenenus cmecei. OUnCTKa BEIIECTB.

BemectBa n xumudeckue peakuuu. [IpocTeie M CiOXKHBIE BemiecTBa. MeTauibl U HEMETAJLIBI.

BemiectBa MONEKyISIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSL.



Xumuyeckasi (popmysna. BaneHTHOCTP aTOMOB XHMHUYECKHX O3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemiecTB. OTHOcUTeNbHas atoMHas macca. OTHOCHTENbHAs MOJEKYJspHas macca. MaccoBas
JOJIsT XMMHUYECKOro 3JIeMEeHTa B coelauHeHuWU. HaxoxnaeHuwe mpocreiiiield ¢GopMyibl BelIeCTBa IO
MacCCOBBIM JIOJISIM 3JIEMEHTOB.

KonnyectBo BemiectBa. MomspHas macca. Pacuerel mo ¢opMyiiaM XMMHYECKHX COSTUHEHUH.
MonpHast 071 XUMHYECKOT0 3JIeMEHTa B coenHeHnu. Haxoxxaenue npocreiiieil ¢popmysbl BelecTBa
10 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ouznyeckue U XMMUYECKUE ABIICHUS. XUMUYECKasi peakiys 1 e¢ Mpru3HaKu. Y CIIOBUS MIPOTEKAHUS
XUMHYECKHUX peakluid. 3aKOH COXpaHEHUS! MAcChl BEIIECTB. XUMUYECKUE YpaBHEHHS. THUIIBI XUMUYECKUX

peakuil (CoeIMHEHUs, Pa3IOKEHUs, 3aMelIeHHs], 0OMeHa). PacueThl M0 XUMUYECKUM YPaBHEHHSIM.

Boiuucnenus (c ucnonvzoeanuem zaoanuii BITP u OI'3Y):
— MacCOBOM J0JIM XUMUYECKOT0 JIEMEHTa 10 (hopMyIie CoeIMHEHUS;
— npocTeiiiel (GopMyIibl BElecTBa MO0 MaCCOBBIM U MOJIBHBIM JIOJISIM 3JIEMEHTOB;

—KOJIMYECTBA BEILECTBA, MACCHI II0 M3BECTHOMY KOJIHMYECTBY BEILECTBA, MACCE PEArcHTOB WIIU
IPOAYKTOB PEAKIUH (110 YPAaBHEHUSIM XUMUYECKON PEAKIIIH).

Ilpakmuueckue padomui:
1. 3HaKOMCTBO C XHMMHYECKOW MOCYyIOH, ¢ mMpaBwiamMH pabOTHl B J1a0OpaTOpuu U

npueéMamu oOpaIieHus ¢ 1JabopaTopHbIM 000pyI0BaHNEM, IU(POBBIMH TATYUKAMHU 000PYAOBAHUS

eHTpoB «Touka pocray.

2. Onpenenenne CTPyKTyphl INIaMEHHU.

3. Onpenenenre YUCTHIX BELIECTB U CMECEH.

4. [IpoBeneHne OUYNCTKHU BOJBI OT PAaCTBOPUMBIX IIPUMECEH.

5. Ornpenenenne BOJOTMPOBOIHON U TUCTUIUTMPOBAHHON BOJIBI.

6. Omnpenenenne, 10 KaKOH TEMIIEPATYpPbl MOKHO HArpeTh BELIECTBO.

7. W3mepeHue temnepaTypbl KMIIEHUS! BOJBI C MIOMOLIbIO Ja00paTOPHOTO TEPMOMETpPA
U JaTYUKa TEMIEPATYPBHI.

8. Omnpenenenne Temneparypbl KpUCTAUIN3AlMK BELIECTBA.

9. N3yuenue pu3nueckux cBOMCTB METAIIOB.

10.  M3yyeHue MpU3HAKOB XUMHUYECKUX PEAKIIMIA: BHIJICIIEHUE U TIOTJIOMIEHHE TeTlIa.

11.  H3yyeHue 3aKOHA COXPAHEHUS MACChl BEIIECTB: POBEICHUE IKCIIEPUMEHTA.

Tema 2. Baskneiime npeacTaBUTeIM HeOpranuieckux semects (11 yacos)

[IpencraBnenus o razax. 3akoH ABoraapo. MomsipHbiii 00bEM Ta30B. OTHOCHTENTbHAS TUIOTHOCTH
ra3oB. OmnpeneneHrne OTHOCUTENBHONH MOIEKYISPHOM Macchl Ta3000pa3HOrO BEMIECTBA MO HM3BECTHOU
OTHOCUTENbHOU MIOTHOCTH. OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKITHIX.

TemoBoit  3PdeKT XUMUYECKOW  peaklud, TEPMOXMMHUYECKHE YpaBHEHHs, OJK30- U
JHJIOTEPMUUYECKUE PEAKIUH.

PactBopsl. HachlllieHHbIE W HEHACHIIEHHBIE PAcCTBOPhL. PacTBOPUMOCTH BEIIECTB B BOJE.
@DaxTophl, BIUSIONINE HA PACTBOPUMOCTHh TBEPABIX M Ta3000pa3zHbIX BeriecTB. COCOOBI BBIPAKEHUS

KOHICHTpPAUX PACTBOPOB: MaCCOBaA OOJIA paCTBopéHHOFO BCILCCTBA, MOJIApHAasA KOHIICHTpAalHsl.

! OcHOBHO rOCYIapCTBEHHBIN SK3aMEH.



Knaccudukanust Heopranmaeckux coenuuennit. Oxcuapl. Kucinotel. OcHoBanus. Conu (cpeaHue,
KHCTIble, OCHOBHBIE, [BOIHBIE). MeXIyHapoaHasi HOMEHKJIATypa HEOPraHUYECKUX COETUHEHHI.
TpuBHanpHbIe Ha3BaHMsI OCHOBHBIX KJIACCOB HEOPTaHWYECKUX coeAuHEeHUU. Dusndeckne U XxapakTepHble
XuMHueckue cBoiicta. [lonyueHrne OCHOBHBIX KJIACCOB HEOPTraHMUECKUX COEIUHEHHI.

I'enetnueckas cBSA3b MEXKAY KJlacCaMH HEOPraHUYECKUX COCTUHEHUI.

Bviuucnenusn (c ucnonwvzoeanuem zaoanuii BIIP u OI'3):

— 00bEéMa, KOJIMYECTBAa BEIIECTBA Ta3a I0 H3BECTHOMY €ro KOJHMYECTBY BEIIECTBA WU
00BEMY;

— 00BEMOB ra30B [0 YPABHEHUIO XUMUYECKOHN peaKInu;

— M0 YpaBHEHUSAM XUMHUYECKOM peakIMu: KOJIMYECTBAa BEIIECTBA, OOBEMAa, MacChl IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, MACCE PEareHTOB WJIM MPOJTYKTOB PEAKIIHH;

— C UCIIOJIb30BAHUEM IMOHATHA «MAaCCOBasd O0JIA BEIICCTBA B paCTBOPE»;

- C UCITIOJIB30BAHUCM ITOHATUSA «MOJIApHAsA KOHUOCHTPALUs paCTBOpéHHOFO BE€IICCTBA»,—
C UCIIOJIb30BAHUEM l"pa(bI/IKOB PaCcTBOPUMOCTH JIA paC‘léTOB pPaCcTBOPUMOCTH BCIICCTB.

Ilpakmuueckue pabomoi:

12. Ompenenenue cocraBa BO3ayXa.

13.  OmpenpencHue TermaoBoro 3¢ heKkra pacTBOPCHHSI BEIIESCTB B BOJIC.
14.  V3y4yeHue 3K30TEPMHUYCCKUX PEaAKIIUH.

15.  H3yyeHwue 3HIOTEPMUUYECCKHX PEAKIIUIL.

16.  M3yyeHue 3aBUCMMOCTH PAaCTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPHI.

17. HaGmronenue 3a pocToM KpHUCTAIIIOB.
18. N3yueHne CBOMCTB NEPEHACHIIIEHHBIX PACTBOPOB.
19. OnpeneneHne KOHLEHTpPAlMM BEHIECTB  KOJIOPUMETPUYECKUM  METOJOM IO

KaJauOpOBOUYHOMY IpaduKy.

20.  TIpoBeneHue peakiy pa3noKeHUs KPUCTAIUIOTHIPATA.

21.  PemreHue SKCIEpPUMEHTATBHBIX 3amad 1mo Teme «OcHoBaHus. TerutoBoi 3ddexT
peaKIy TUIPOKCUA HATPHUS C YTIIEKHUCIIBIM Ta30M».

22. Pemenne oskcnepumeHTanbHBIX 3agad  no Teme «OcHoBaHus.  Peakius

HEUTpaIU3aLAN».

Tema 3. [lepuoauuecknii 3axon u [lepuoanyeckas cucrema XuMHU4YeCKHX 3JieMeHTOB /1.

N. MenneneeBa. CtpoeHne aToMoB. XUMH4YeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaxuuu (13 yacoB)

Ilepnonnueckuit 3akoH. [lepmoanueckas cucrema xuMuueckux ’nemeHtoB JI. M. Menneneesa.
CtpoeHue aTOMOB. JJEKTpOHHash OpOWTanb. DHEpreTMUecKWe ypOBHU W TMOAYPOBHHU aToma; s-, P-,
dopbutanu. DneKTpoHHBIE KOH(MUTYpaluu U AJIEKTPOHHO-Tpaduuyeckue (opmynbl atomoB. CTpoeHHe
ANEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 Xumuueckux aneMmeHToB [lepuoamueckoit cuctemst [1. U.
MenzeneeBa: pacrnpeelieHue JJIEKTPOHOB IO JHEPTeTUYECKUM YPOBHSIM, MOAYPOBHSIM H OPOUTAISIM.
3aKOHOMEPHOCTM M3MEHEHMsI paJguyca aTOMOB XHMHYECKHUX OJEMEHTOB, METaJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO TrpynmnaMm M mnepuogam. V3MeHeHHe KHUCIOTHO-OCHOBHBIX CBOWCTB

CO€IUHEHMI XUMHYECKHUX 3JIEMEHTOB B nepuoaax u rpynrax.
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DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. XUMHUYECKasi CBS3b M €€ BHJIbl: KOBAJICHTHAs
NOJISIpHAasi CBS3b, KOBAJICHTHAsS HETIOJIApHAs CBSA3b, HOHHAS CBsI3b. MexaHU3Mbl 00pa30BaHusl KOBaJIEHTHON
U MOHHOM CBSI3U. DJEKTPOHHBIE U CTPYKTYpHbIE (DOPMYIbI BellecTB. THUIBI KPUCTAIIIMYECKUX PEHICTOK:
MOHHAsl, aTOMHAsA, MOJIEKYJIApHAs U UX XapaKTEPUCTUKH.

Crenenp okucienus. OnpezneneHue CTENEHEW OKHCIEHUS aTOMOB B OMHApPHBIX COEIWHEHUSIX.
OKHCTUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporneccsl okucinenus u BoccTaHOBIEHUSA. OKUCIUTENN U
BoccTaHoBUTeNU. CocCTaBlieHHE ypaBHEHUH MPOCTHIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUN U
paccTaHoOBKa B HUX KO3((ULMEHTOB METOAOM 3ekTpoHHoro Oananca. [Ipoekt. Boibop Tembl. PaboTa Han
npoektoM. Ilpakmuueckue pabomot:

23. MopenupoBaHue CTPOSHHUS MOJEKYJ MPHU MOMOIIM PUCYHKOB, MOJENEH, AJIEKTPOHHBIX U
CTPYKTYPHBIX (hOPMYIL

24. OnpeneneHue TeMIepaTyphl IUIABICHUS BELIECTB C Pa3HbIMH THIAMH KPHCTAJUIMYECKUX
PEIIETOK.

25. OmnpeeneHue KUCIOTHOCTH TIOYBBI.

26. Pemienne OKCIIEPUMEHTATBHBIX 3a1ad 1o TeMme «OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peaxkuuu.

W3ydeHue peakiuu B3auMOICUCTBUS CYJIb(PUTA HATPHSI C IEPOKCUIOM BOJIOPOAaY. 27.

Ompenenenue pH B X0/1e OKUCTUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
9 KIIACC

Tema 4. BemiecTBa u xumudeckue peakuuu (11 yacon)

OcCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHUYECKUX peakuuid. Knaccupukanus XxuMU4ecKHx
peaxkuuil 1o pa3IMYHbIM NpU3HaKaM. 3akoH ['ecca u ero ciencTBus. BelunciieHns no TepMOXUMHUYECKUM
YPaBHEHUSM.

[ToHsiTHE O CKOPOCTH XUMHUYECKON peaklMU. 3aKOH JeiCcTByoMUX Macc. PakTopshl, BIUSIOLINE Ha
CKOpPOCTh XUMHUYECKOH peakuuu. JHeprus aktuBauu. [lonstue o karanuze. @epmeHTsl. UTHrHOUTOpBHI.

[TonsiTue o0 oOpaTuMbBIX M HEOOpaTUMbIX XuMudeckux peakuusx. [lpunmun Jle Ilarense.
VcenoBusi CMEIIEHHsT XUMHUYECKOTO paBHOBecHs. DakToOpbl, BIUAIOIIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecHs. IIporHozupoBaHue BO3MOKHOCTH TNPOTEKAHHWS XMUMHUYECKHX IPEBPAIICHUN B PA3IMYHBIX
YCIOBHUAX Ha OCHOBE MPEJACTaBICHMA 00 M3Y4YEHHBIX OJJIEMEHTAaX XUMHUECKOW KHHETUKH U
TEPMOJAVHAMUKH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  PEaKIMU. BaXHble OKHUCIUTENIM UM BOCCTAHOBUTEIH.
[Tepmanranar xamus (xapaktepuctuka). CocTaBieHHE YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIoIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

DJIEKTPONUTHYECKAasT JUCCONHanus. XMUMHYECKUE peakuuu B pacTtBopax. Kpucrammormaparsl.
ONEKTPOIUTHl U HEINEKTPOIUTh. CUIIbHBIE U cadble 37eKTPOoiauThl. CTeneHb TUCCOLMAaliU, KOHCTaHTa
nuccounanuu. MoHHOe npousBeeHrne Boabl. Bomopoansiil mokaszarens. MHIUKATOPHI.
DIIEKTPONUTHYECKAs AUCCOLMALNS KACIOT, OCHOBAaHUM U COJIEH.

Peakuuu noHHOro oOMeHa. YCIOBHMS NPOTEKaHUs pPEakluil MOHHOTO oOMeHa. MoJeKysspHbIE,
MIOJIHBIE U COKPALIICHHBIE HOHHBIE YpaBHEHUS peakiuil. KauecTBeHHbIE peakiuy Ha HOHBI.

I'upponus coneil. MoHHBIE ypaBHEHUS TMAPOIU3a CoJied. XapaKkTep Cpelabl B BOJHBIX PacTBOpax

coyeil.



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

—TemIoBoro > ¢eKTa XUMUYECKOH peakUuu IO KOJIMYECTBY BEIECTBA, Macce WIH O00BEMY,
IPOPEarupoBaBIIEro WIK 00pa30BaBLIETOCsS BEIIECTBA (IO TEPMOXMMHYECKOMY YPaBHEHHIO PEAKIUH).

Ilpakmuueckue padomul:

28.  PemieHue 3KCIEPUMEHTANBHBIX 3a/1a4 110 TeMe «IIEKTPOIUTUYECKAS PEAKIIH.

29. Pemenue skcriepuMEHTANBHBIX 3a1a4 110 TeMe «JIEKTPOJIUTHI U HEAJIEKTPOIUTHI».
30. Pemenue skcriepuMeHTaNbHBIX 3a7a4 110 TeMe «CHIbHBIE U CIa0ble 3JIEKTPOIUTHIY.
31. N3yueHune BIUsAHMS TEMIEPATYPHI HA JUCCOLMALIUIO.

32.  V3yueHue BIMUAHUS KOHLIEHTPALUU PACTBOPA HA AUCCOIHALIMIO.

33.  V3yueHue BIUSAHUS PACTBOPUTEISA HA AUCCOIHALIMIO.

34. OrnpezenieHre KOHIIEHTPALUU COJIH 110 AJIEKTPOIIPOBOIHOCTH PACTBOPA.

35. Pemenue »sKcriepuMEHTANBHBIX 3a7ady 0 TeMe «Peakuuum HOHHOTO OOMEHa.

BsaumopeiictBue rugpokcuaa 0apust ¢ CEpHON KUCIOTOM».
36.  Omnpenenenne pH pacTBOpOB.
37.  PemieHue OSKCHEpUMEHTANbHBIX 3a7ady 1o Teme «Peakuus HeWTpaIu3aluu.

BzaumopeiictBue T'HAPOKCHUIAa HATPHA C COJITHOM KHCJIOTOMY.

38.  Pemenue skcriepuMEHTANIBHBIX 337124 1O TeMe «Jlernapararus conei.

39.  M3yueHwe BAMSHUSA PA3TUIHBIX (PAKTOPOB HA CKOPOCTh PEAKIINH.

40.  OmnpeneneHue XJIOPUA-UOHOB B MUTHEBON BOJIE.

41.  OrmpeneneHue HUTPAT-UOHOB B IUTATENBHBIX ~ PAacTBOpPAaX C  MOMOIIBIO

HOHOCCIICKTUBHOI'O 3JICKTpOAd.

Tema 5. Hemeranabl m ux coeguHenusi (7 4acoB) ['amoreHsl.
XuMuueckue cBomcTBa ranoreHoB. CoeMHEHNS TaJOr€HOB.

Onementsl  VIA-rpynnbsl.  XuMmuueckue cBoicTBa d3neMeHToB  VIA-rpynmel. CBolicTBa
coequHeHus 1eMeHToB VIA-rpynnsl. [IpencraBinenns o XMUMUYECKOM IIPOU3BOJCTBE U CBSA3aHHBIX C HUM
npodeccusix. KauecTBeHHbIe peakiuu Ha cynb(UT-, cynbpua- u cynbdar-annoHsl. HaxoxaeHue cepsl U
€€ COEAMHEHUH B IIPUPOJIE.

OneMeHTbl VA-rpynmnbsl. A3or. Ammuak. Conu ammonusi. KauecTBeHHass peakuusi Ha HMOHBI
ammoHus. CoeanHeHns a3oTa. KauecTBeHHbIE peakuy Ha HUTPAT- U HUTPUT-AHUOHBI.

®ochop. Coenunenus docdopa. KauectBennas peakuust Ha docdar-uonsl. IlpencraBnenus o
ranoreauax ¢ocdopa (111, V).

Onementsl [VA-rpynnsl. Yraepoa, amitorponHsle Mogubukauuu (rpadut, anmasz, ¢ysuiepeH,
rpadeH, HAaHOTPYOKH), GU3NUECKUE U XUMHUYECKUE CBOMCTBA MPOCTHIX BEMIECTB. aacopOruu. CoeqnHeHus
yriepoaa. KauectBenHas peakiysi Ha KapOoHaT-HOHBL. bop. OCOGEHHOCTH CTPOEHHUS aTOMa.

O61ue npeacTaBieHus 0 GU3NYECKUX U XUMUYECKUX cBolcTBax. bopHas kucnora.

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

—Macchl MPOAYKTa pEeaKlUu MO HM3BECTHOW MaccoBoil (00bemHOM) none (%) ero BBIXOJa OT

TCOPCTUUICCKH BO3MOIKHOI'O,



—maccoBoi (00beMHOM) monu (%) BBIXOJA MPOAYKTA PEAKIMU IO HM3BECTHOW Macce (00beMy)

HCXOJIHOTO BEILECTBA U IIPOYKTA PEAKLIUH;
— M30BITKA OJTHOTO M3 peareHTOB (110 YpaBHEHUSM XUMHUECKUX PEAKLIUN);

— 00BEMOB ra3oB M0 YPaBHEHHUIO XUMUYeCcKol peakiuu. Ilpakmuueckue

pabomut:
42. Pemrenue skcriepuMeHTaIbHBIX 3324 10 TeMe «CBONWCTBA OPOMHOM BOJBI».
43. Pemenne skcniepuMeHTaNbHBIX 3a1a4 110 TeMe «Hemeramnsl. ['anorensl. M3ydenue

(U3HYECKUX I XUMUYECKHX CBOMCTB XJIOPay.

44, Pemienue skcnepuMeHTANbHBIX 3amad 1o Teme «llnaBneHne M KpucCTaIM3aLMs
Ceph».

45, Pemienue skcnepuMeHTAIbHBIX 3adad 1o TeMe «Hemetamwibl. M3yueHue CBOMCTB

CCPHHUCTOI'O ra3a u CepHHCTOﬁ KHCIJIOTBI».

46.  PemieHue dKCIepUMEHTANbHBIX 33/1a4 M0 TeMe «OCHOBHBIE CBOMCTBA aMMHUAKA).
47.  OmnpeneneHve aMMHA4YHOMN CETUTPHI 1 MOYECBHHBI.
48. Penrenue sKcriepIMeHTANBHEIX 3a7a4 3aganuii 23, 24 OI'D 1o XxuMun?,

Tema 6. MeTa/Jibl M UX coeTUHEHUs (6 YacoB)

Mertannuueckas cBsi3b U METAJUIMYECKash KPUCTAJUIMYECKAs pelleTka (IpUMUTHUBHAs KyOuueckas,
00BEMHO-IIEHTPUPOBAHHAsT ~ KyOWYecKkasi, TpaHCICHTPUpPOBAHHAA  KyOMYeCKas, TeKCaroHajbHas
IUIOTHOYNIAaKOBaHHAs). 3aBHCUMOCTh (PH3MUYECKMX CBOWCTB METAUIOB OT CTPOCHHS KPHCTAJLIOB.
DNEeKTPOIN3 PACIIIABOB U PACTBOPOB COJIEH KAaK OJMH U3 CIIOCOOOB MOJIYYEHHS] METAJUIOB.

Memannvr A-epynn

[lenouynsle MeTamuIbl: GU3HUECKHUE U XUMUYECKHE CBONCTBA.

[IlenoyHO3eMeNbHbIE METAJIIIBI MATHUHM U KaNbLMNA: (U3NYECKUE U XUMUYECKHE CBOMCTBA MarHus
1 Kanblysg. BakHellne coeJWHEHMS KajbIusg W Maraus, cBoiicTBa. JKECTKOCTH BOJBI M CHOCOOBI €€
yCTpaHEHHUSI.

AmoMuHUN: GU3NYECKUE U XUMHUYECKUE CBOMCTBA aTFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCUIA U
TUIPOKCHIA aMIOMUHMS. Memannvl b-epynn

Oco0eHHOCTH CTPOEHHSI aTOMOB. SIBJIEHHE «IIpOBajiay 3JIEKTPOHA HA MpPUMEpe CTPOSHHUS aTOMOB
Xpoma, Mmenu, cepeOpa. BameHTHbIe cocTOsHUS aTOMOB d-2JIEMEHTOB, CTENEHU OKHUCIICHHS aTOMOB B
COEIMHEHUSX. 3aBUCUMOCTb KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THUJIPOKCHUIOB METAUIOB OT
3HAuU€HUsl CTENEeHH OKHUCJIEHUS »JJIeMEHTa B COEIUHEHUM (Ha TpUMepe COEAMHEHHH Xpoma).
[TepBoHavanbHbIE MPEACTABIECHUS O KOMIUIEKCHBIX CO€AMHEHUSX.

Menp u cepeOpo: CTpOEHHE aTOMOB, CTENEeHHM OKHcieHHs. OOe KpaTkue HpeJCTaBICHHUS O
GU3MYECKUX M XHUMHYECKHX CBOWCTBAaX TMPOCTHIX BEHIECTB (B3aHMMOJECHCTBHE C KHCIOTaMU-
OKHUCJIUTESIMH), 00 UX OKCHJAaX, THAPOKCUAAX U COJISAX; MX MpuMeHeHuu. [IpencraBnenus 06 aMMHauHbIX
KOMIUIeKcax cepedpa u meau. KauecTBeHHbIE peakIK Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHk: cTpoeHHME aToMa, CTENEeHb OKHUCICHHS. XapaKkTepUCTUKA (PU3UYECKHMX U XUMHUYECKUX
CBOWCTB, MpUMEHEeHHE, aM(pOTEepHBIE CBONCTBAa OKCHJIAa W TUApOKcuaa. KadecTBeHHBIE peakiuu Ha

KaTHOHBbI ITUHKA.

“Hymepaius JaeTcsl B COOTBETCTBUHM € IEMOHCTpauoHHoM Bepereit OI'D mo xumuu 2023-2024 y4eOHOTO roja.
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Keneso: crpoenme aroma, cTerneHH OKHcIeHUs. OKcuabl, TUApOKcuabl U comu xene3a (II) u
xenesa (1), ux cocra, cBoiicTBa W monydeHre. KauecTBeHHbIE peakIK Ha KaTHOHBI kee3za (2+) u
xkenesza (3+).

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

— COCTaBa CMeceH ¢ UCIOJIb30BAHUEM PEIICHUS! CUCTEM YPAaBHEHUIA;

— M0 YPaBHEHUSIM 3JIEKTPOJIM3a PACcIIaBOB U PACTBOPOB BEIIECTB; —

Pa3IMYHOTO THUIIA [0 YPABHEHUSIM XUMUYECKHUX PEAKIIHA.

Ilpakmuueckue padomul:

49.  MogenupoBaHHe METAJUIMYECKON KPUCTATHUECKON PEIICTKH.

50. Pemenue SKCHEpUMEHTANBHBIX 3amad 1Mo TeMe «CpaBHHTENbHAS XapaKTEPUCTUKA
BOCCTAaHOBHUTEIHHOM CIIOCOOHOCTU METAJLIIOBY.

51.  PemeHue »SKcrepUMEHTaIbHBIX 3amad 1o Teme «Kampluih ©W  ero CoequHEeHHS.
B3aumoseiicTBue H3BECTKOBOM BOJIBI C YIJIEKHCIBIM Ta30M.

52.  PemieHue SKCIepUMEHTAIBHBIX 331a4 1o TeMe «XKene3o OKHUCIIeHUE kKele3a BO BIaKHOM

BO3YyXE».

Tema 7. Xumus u okpy:xawmomas cpeaa (10 yacosn)

OCHOBBI  9KOJIOTMYECKONW TI'PaMOTHOCTU. XHMHUYECKOE 3arps3HEHHE OKpYKaloLeld Cpebl.
OKonoruyeckue npoOIeMbl, CBA3aHHBIE C COCIMHEHHMSAMHU YIIIEpOJa, a30Ta, CEpPbl, TSKEIBIX METAJLIOB.
[lonsitTne o mnpenenpHo pomyctuMmoi KoHueHTpauuu BemecTB (ITJK). Ponp xumum B perieHun

HKOJIOTHYECKUX TTpo0seM. BrimomHenue mpoekxra.

Ilnanupyembie pe3yJbTAThI OCBOCHUS KypPCa BHEYPOUYHOI 1eATeILHOCTH

3aHaTusa B paMKax mHporpaMMbl HalpaBJICHBI Ha oOecrieyenue I[OCTI/I)KGHI/II\/JI IIKOJIBHUKaMH

JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB.

JINYHOCTHBIE pe3yJIbTaThl

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS IIPOrPAMMBI BHEYPOUHOU AEATEIBHOCTU JOCTUTAKOTCSA B X0
oOydeHHsT XMMUU B €IUHCTBE y4e€OHOW M BOCHUTATENbHOM AESITeNbHOCTH INKOJb.. OHM OTpaxkaroT

TOTOBHOCTbH 06y11a}01111/1xcsi PYKOBOACTBOBATLCA CUCTEMON ITO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaIII/Iﬁ u

paciMpeHe onbiTa ASSITEILHOCTU Ha €€ OCHOBE. B cghepe nampuomuuecko2o 0CRUMAHUsL:



NOHMMAHNE 3HAYEHUS] XUMUYECKONH HAyKU U TEXHOJIOTMH B )KU3HU COBPEMEHHOTO
o01iecTBa, B pa3BUTHU SKOHOMHKHM Poccuu u cBoero pernoxa.

B cghepe epascoanckozo eocnumanus:

. IIPEJCTaBICHUE O COLMAIbHBIX HOPMAax M IpaBWJIAX MEXIMYHOCTHBIX OTHOILIEHUI B
KOJIJIEKTHBE, IPOSIBIIEHNE KOMMYHUKAaTUBHOM KYJIbTYpPbI B pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTH.

B cipepe yennocmu nayunozo nosnanus:

. MHUPOBO33PDEHUYECKUE  MPEICTaBICHHS O  BEUIECTBE M XMMHMYECKOM  peakuuw,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U HEOOXOAMMBIE [l IOHUMAHUS CYLITHOCTH
Hay4YHOU KapTHUHBI MUDAa;

. OCO3HAaHHME LIEHHOCTH HAY4YHOIO II0O3HAHWSA JUISL DPAa3BUTHA KaKIOTO 4YeEJIOBEKa U
IPOM3BOUTENBHBIX CHJI OOIIECTBA B LEJIOM, PO M MecCTa HAayKu «XHUMHS» B CHUCTEME Hay4YHBIX
IIPEACTABICHUM O 3aKOHOMEPHOCTSAX PAa3BUTHs IPUPOJBI, B3aMMOCBA3X 4YEJIOBEKAa C IPUPOAHOU M
TEXHOJOTUYECKON CPENOi;

. [O3HABATEJIbHAs MOTHUBAallUg W HMHTEpeC K OOY4YEHHIO, TOTOBHOCTh M CHOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPA30BAHMUIO, K HCCIIEI0BATENIBCKON AESITEIbHOCTH.

B cipepe guszuueckozo socnumanus, popmuposanus Kynvmypul 300p08bsi U IMOYUOHATLHOZO
onazononyyus.

. OCO3HAHME IIEHHOCTH XHU3HH, HEOOXOAMMOCTH COOJIOJCHUS MpaBUi OE30HMaCHOCTU IPH
00palIeHUy ¢ XUMHYECKUMH BEIIECTBAMH B YUCOHBIX U )KU3HCHHBIX CUTYAIIHSIX.

B cipepe mpyoosoco socnumanus:

® q)OpMHpOBaHI/Ie HOCHHOCTHOI'O OTHOLIICHHUA K HCCHGI{OB&TCJ’IBCKOﬁ JACATCIIPHOCTH KaK K
BBICOKO BOCTPEOOBAaHHOI B COBPEMEHHOM OOIIIECTBE.

B cpepe sxonozcuueckoeo éocnumanusi:

. OCO3HAaHHE HEOOXOIMMOCTH OTHOIIEHUS K MPUPOJE KaK K MCTOYHHKY KM3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHUS;

. OCO3HaHHeE TI00aTBLHOrO XapaKTepa SKOJOTHIECKUX MPOoOJIeM U MyTel X pelieHus;

. CIIOCOOHOCTh TPUMEHSTh 3HAHUS, IMOJNydaeMble MPU HM3YyYCHUH XUMHH, IS PEIICHU
3a/1a4, CBSA3aHHBIX C OKPYXKAIOIIeH cpenoi;

. TOTOBHOCTD K YYaCTHIO B MIPAKTUUYECKON JACSITENFHOCTH YKOJIOTUYECKOM HAIIPABICHHOCTH.

MeTtanpeameTHbie pe3yJibTaThl

MertarnpeMeTHble pe3ysbTaThl OOY4YalOIIMXCs, OCBOMBIIMX IPOrpaMMy Kypca BHEYPOUHOM
NeSITeIbHOCTH «XHUMHUS YBIIEKATEIbHO U MPOCTO» OCHOBHOTO O0IIEro 00pa30BaHusl, BKIIOYAIOT:

. YCBOEHHE  MEXAUCUUIUIMHAPHBIX  (MEXMpPEAMETHBIX)  TMOHATHUH,  OTpaXKarollux
MaTepuaibHOE €IMHCTBO MHUpa U MPOLECC MO3HaHUs (BEIIeCTBO, CBOMCTBO, SHEPIHsl, IBJICHUE, HAYUHBIN
dakT, 3aKOHOMEpPHOCTb, THUIOTE3a, 3aKOH, TeOopus, HAOIIOJEHUEe, U3MEpPEHHe, UCCIIEJOBaHHE,
9KCIIEPUMEHT U Jp.);

. OBJIaJICHUE YHHUBEPCATBbHBIMU y4eOHBIMU JeNCTBUSIMU (mo3HaBaTEIbHBIMU,
KOMMYHUKATHUBHBIMU, PETYJISITUBHBIMU), BaXXHBIMU JJI1 TIOBBIIIEHUS A(P(EKTUBHOCTH OCBOCHHUS
coJiep;kaHusl yueOHOro npeamera, GopMupoBaHUs KOMIETEHIIMM, a TaK)Ke TPOEKTHO-MCCIIEA0BATEIbCKOM

ACATCIIBHOCTH 06yqafomnxc;[ B KypC€ XUMUH,
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a
. CIIOCOOHOCTh WX HCIIOJIB30BaTh B y4EOHOW, MO3HABATEIHHOM W COIMAIBHOW TPAKTHKE.

Yuueepcanvnvie yuebnvle noznasamenvHule 0elicmeus

B cgepe bazosvix nocuueckux oeticmsuii:

. UCTIOJIB30BaTh TMPHUEMBI JIOTHYECKOTO MBIIIICHUS TPU OCBOCHWUW 3HAHWH: PaCKpPHIBATh
CMBICTT XUMUYECKUX TOHATUN (BBIACIATH WX CYIIECTBEHHBIC NMPHU3HAKH, YCTAHABIMBATH B3aMMOCBS3H C
JIPYTHUMH TTOHSATHSIMH ),

aHaJM3UPOBaTh, CPABHUBATH, 0000IIATh, BHIOUPATh OCHOBAHHS ISl KJIaCCUPUKAIIH

H CUCTEMAaTHU3allMu XUMHYCCKUX BECIICCTB U XUMHNYCCKUX peaKHHﬁ;

° YCTaHABJIIMBATh NPUYHUHHO-CIICACTBCHHBIC CBA3U MEXKIY 00BbEeKTaMH HU3Yy4YCHUA,
° CTPOUTH JIOTHYECCKUEC PACCYKICHUA (I/IHIIYKTI/IBHBIC, JACAYKTUBHBIC, 110 aHaJIOFI/II/I);
° npeajiaratb KpUTEPUU U BBIABIIATH O6H_[I/Ie 3aKOHOMEPHOCTHU U MMPOTHUBOPCUUA B U3YyUaCMBIX

IIPOLIECCAX U SABJICHUSX;

. JleaTh BbIBOJBI U 3aKJIFOUCHHS;

. OPUMEHATh B IIpolLEecce TIO3HAHHWS NOHATHS (NpeIMEeTHbIE U MeTalpeiIMEeTHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCHOJb3yeMble B XHMHUH, IpeoOpa3oBbIBaTh MOJEIbHbIC
IPEJICTaBICHUS] — XUMHYECKMM 3HaK (CHMMBOJ JJIEMEHTAa), XHUMHYecKas QopMmyia U YypaBHEHHE
XUMHUYECKON PEaKIUM — MpU PEIICHUH Y4eOHBIX 3a7ay; ¢ y4ETOM 3THUX MOJENIBbHBIX IpEICTaBICHUM
XapaKTepU30BaTh U3y4aeMble XUMUYECKUE BEIIECTBA U XUMUYECKUE PEAKIIVHU.

B cghepe 6azo6bix uccnedosamenvekux oelicmsuii (Memo0o8 Hay4Ho20 NOZHAHUS 8eUlecma U
A6NEHUIL):

. MIPUMEHSTHh METOIbl HAYYHOT'O ITO3HAHUS BEUIECTB U SIBJICHUN HA YMITUPUIECKOM
U TEOPETUYECKOM YPOBHSX B yueOHOH MO3HABATENHFHON U MTPOEKTHO-UCCIEA0BATEIBCKON e TEIBHOCTH;

. HCIIOJIb30BaTh MOCTaBJICHHBIE BOIIPOCHI B KauecTBe

WHCTPYMEHTA TO3HAHUS
U CaMOCTOSITEIIbHO CTaBUTh BOMPOCHI;

. aAHAIM3UPOBATh (PAKTHI, BBIABIATE U (OPMYTHUPOBATH MPOOIEMy, OMPEAENsATh Ielb U
3a/1a4¥, COOTBETCTBYIOIIHNE PEIICHUIO TPOOIEMBI;

. npeajiaraTb  OMHUCATENbHYIO WM OOBSICHUTENBHYIO  THIIOTE3Y u

OCYILIECTBIIATH
€€ TIPOBEPKY;

. MPOBOJIUTh HM3MEPEHUS HEOOXOAWMBIX TMapaMeTPOB, BBIUMCICHUSA, MOJIECIUPOBAHHE,
HAOMIOJIEHUS! W OKCHEPUMEHTHl (peajibHble M MBICJIEHHBIE), CaMOCTOSITEIbHO IPOrHO3UPOBATH
pe3yabTaThl, GOPMYIUPOBATH OOOOIEHUS ¥ BBIBOABI 10 pE3yJbTaTaM MPOBEACHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUCT O IPOJEIaHHOM padoTe.

B cghepe npuémos pabomul ¢ ungpopmayueii:

. OPUEHTHPOBATHCS B pa3IMYHBIX  MCTOYHHWKAX WH}opMmanuu (Hay4dHO-
MONYJIIPHOMN

JUTepaType Mo XMMHHU, CIPABOYHBIX MOCOOUsX, pecypcax HTepHeTa);
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a
. aHAIM3UPOBaTh HMHPOpPMAIMI0 M KPUTUYECKH OLIEHHWBAaTh €¢ JIOCTOBEPHOCTh U

HETPOTUBOPEYUBOCTh, OTOMPATh U UHTEPIPETUPOBATh UHPOPMALIMIO, 3HAYUMYIO JUISI PeIICHUs y4eOHOM
3a/1a4i;
. INPUMEHSTh Pa3U4HbIE METOJAbl U (POPMYIUPOBATH 3alpOChl MPH TMOUCKE U OTOOpE

uH(pOpMaIii, HEOOXOAUMOH JIJIsl BBIIOJTHCHUS yU4eOHBIX 3a/1a4;

. UCII0JIb30BaTh MH(POPMALIMOHHO-KOMMYHUKATUBHbBIE TEXHOJIOTUU U Pa3IMYHbIC IOUCKOBbIE
CUCTEMBI;
. CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaJIbHYIO (popMy mpezacTaBieHus MHOpMaAIK (CXEMBI,

rpaduku, quarpamMmbl, TaOIUIBI, PUCYHKHU U T.11.); Oucnons30BaTh HaAy4YHBIN S3BIK B KAYECTBE CPEACTBA
paboThI ¢ XUMUYECKOH HH(DOpMAIHEH. YHusepcaibHvle yuebHble KOMMYHUKAMUBHbBLE OeUCmEUs

B cgepe ymenus obwenusn (nucomenHol u yCmuou KOMMYHUKAYUU):

. NPE/CTaBIATh IOJYUYECHHBIC PE3YJIbTaThl MO3HABATEIBHON JEATEIILHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTAX;

. nyOJIMYHO BBICTYNATh C MPE3CHTAIMEed pe3yJbTaTOB BBITOJHCHHS XUMHUYECKOTO
IKCIIEpUMEHTA (MCCIIEI0OBATEILCKON JIA0OPATOPHON WITU MPAKTHUYECKOM paboThl, yueOHOTO MpoekTa). B
cghepe ymeHus yueoHo20 compyoHu4ecmea (epynnoso KOMMYHUKAYUL):

y4acTBOBATh B TPYIIOBEIX (hOpMax paOOTHI: TNIAHUPOBATH OPTAHU3AIMIO COBMECTHOM
paboThI, ONIPENENATh CBOK POJIb, PACIIPECIIATE 3314l MEX/y YWICHAMH T'PYIIIIbI,

. BBITIOJHATH CBOKO YacTh PaOOTHI, KOOPJAHMHHUPOBATH CBOW JCHCTBHS C IEHCTBUSAMHU JIPYTUX
YJICHOB KOMAaH/IbI, ONIPEICIIATh KPUTEPUH TI0 OLICHKE KA4eCTBA BBITIOJIHEHHOW Pa0OThI;

. pemiath BO3HUKAIONIME MPOOJIEMbl HA OCHOBE y4yeTa OOIIMX MHTEPECOB U COTJIACOBAHHMSI
MO3UIMI, y4acTBOBaTh B OOCYXIIEHHWH, OOMEHE MHEHHSIMH, «MO3TOBOM IITYpMe» M APYrux Qopmax
B3aMMOJICHCTBHSI.

OBnafieHue YHUBEPCANbHBIMU YYEOHbIMU DE2YIAMUBHbIMU  OelUCMBUIMUBKITIOYAEeT pPa3BUTHE
caMOOpraHu3allii, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM YHCIIE YMEHHI:

. pemiats yueOHbIE U HUCCIIeI0BATENbCKUE 3a/1a4H;

. CaMOCTOSITENILHO BBIOMpaTh CIOc0o0 perienus yueOHo 3a1auu, IIIaHUPOBATh CBOIO padoTy
MIPU PEIIeHUU YYeOHOM MIIM UCCIIeIOBATENLCKOM 3a1auu;

. Ha OCHOBE MOJYYEHHBIX PE3YIbTaTOB (OPMYIUPOBATH 0000IIIEHUS U BBIBOADI,
IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOIECCOB;

. AHAIM3UPOBATH PE3YIBTATHI: COOTHOCUTH CBOU JICHCTBHUS C MNIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYIIECTBIISITH CAMOKOHTPOJb JIEATETHHOCTH;

° KOPpPCKTHUPOBATE CBOKO JCATCIBHOCTH Ha OCHOBC CaMOdHallM3da W CAMOOIICHKH.

IIpeaMeTHbIe pe3yabTaThl LI o0ydalommxes 8 kiacca:

1) PacKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHSATHHA: aTOM, MOJIEKYJa, XUMHUYECKHUM
3JIEMEHT, METaJU1, HEMETALJI, aJNIOTPOIHS, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJJHOPOAHAS U
HEOJIHOPO/IHAsA), BAJIEGHTHOCTh, OTHOCUTEIbHAS aTOMHAsi U MOJIEKYJISIpPHAs. Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJIIDHAs Macca, MaccoBasi J0JII XMMHYECKOIO 3JIEMEHTa B COECIUHEHUH, MOJISIPHBIA 00BEM,
OTHOCHUTEIIbHAs TUIOTHOCTh T'a30B, OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, aM(OTEPHBIM OKCUA, aM(pOTEpPHBIH
TUAPOKCHJ, XHUMHUYECKas peakius, Kilaccuukamus peakuuid: peaknud COEAUHEHUsS, pPeaKIuH
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a
pa3ioKeHus, peakluu 3aMEeIeHUs, peakuu OOMEeHa, 9K30- M HHAOTEPMUYECKUE PEaKlUu; TETIOBOH

3¢ dekT peakuu; SAAPO aTOMa, SJICKTPOHHBIA CIIOM aToma, aroMHas OpOUTalb, paJMyC aroma,
XUMHUYECKas CBS3b, MOJISIPHAS M HEIMOJIApHAs KOBAJICHTHAs CBS3b, HOHHAS CBs3b, MOH, KATHOH, aHHWOH,
pacTBOp, MaccoBas J0JisA BellecTBa (MPOIICHTHAS KOHIIEHTPAIKs) B PAaCTBOPE, MOJISIPHAS KOHIICHTPALIHS
BEIIIECTBA B PACTBOPE; AJIEKTPOOTPHUIATEILHOCTh, CTENICHh OKUCIICHUS, OKUCIUTEIN U BOCCTAHOBHUTEIIH,
OKHUCJICHHEC ¥ BOCCTAaHOBJIICHUE, OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, METOJ 3JICKTPOHHOTO
OaJanca;

2) WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYCCKHX IOHSATHH M TNPUMEHATH OTH
IIOHATUS IIPU ONMCAHUM BEILECTB U UX MIPEBPAILLCHUM;

3) HCII0JIb30BaTh XUMHUYECKYIO CHMBOJIMKY JIJISI COCTaBJICHHs (DOPMYIT BEIICCTB U ypaBHEHUI
XUMHUYECKHX PEAKIIHIA;

4) ONpeAeNsaTh MPUHANICKHOCTD BEILIECTB K ONpeIEICHHOMY KJ1accy
COE€IUHEHUN

1o ¢opmysam; BUIbl XUMUYECKOH CBS3H (KOBAJICHTHOM W MOHHON) B HEOPTaHMYECKUX COCTUHEHUSX;

5) pPacKpbIBaTh CMBICI 3aKOHOB COXpPaHEHMsI MacChl BEILECTB, IIOCTOSHCTBA COCTaBa,
[Tepuoanueckoro 3akona J[. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHON TEOPHH, 3aKOHA ABOTAIpO M €ro
CHGI{CTBI/II;'I; HpeI[CTaBJIeHI/Iﬁ O HAY4YHBbIX MCTOAAX IIO3HAHHA, B TOM YHUCIIC ISKCICPUMCHTAJIIBHBIX H
TCOPCTUUCCKHUX METOJAaX UCCIICAOBAHUA BCUICCTB U U3YUCHUSA XUMHUYCCKUX peaxunﬁ;

6) JIEMOHCTPUPOBAaTh IMOHMMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX
DJICMEHTOB OT HUX IIOJOXCHUSA B HepHOHquCKOﬁ CHUCTEMCE, O6’I)$ICH$ITI> CBA3b IIOJOXCHUA 3JICMECHTA B
[Tepuoanueckoii cuctemMe ¢ pacipeieICHUEM IEKTPOHOB 0 YHEPTrEeTUYECKUM YPOBHAM, MOAYPOBHSAM U

opOHUTANIIM aTOMOB NIEPBBIX YETHIPEX MEPHOJIOB;
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7) KJIaccu(UIUPOBaTh XUMHUYECKHE 3JIEMEHTBI; HEOPraHWYEeCKHE BEIIECTBA; XHUMHUYECKHE
peaxiuu (10 YHUCITY U COCTaBy YYacCTBYIOUIMX B PEaKIIUH BEILIECTB, 0 TeII0BOMY 3 dekTy);

8) XapakTepu3oBaTh (ONMCHIBATH) OOIIME XHMMUYECKHE CBOMCTBA OKCHJIOB, KHCIIOT,
OCHOBAaHMU W COJIEH, TEHETHUYECKYI0 CBA3b MEXAY HHMH, MOATBEPXKIAs HMPUMEPaMHU MOJEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

9) OOBSICHATH U TNPOTHO3MPOBATh CBONCTBA BELIECTB B 3aBMCHMOCTHM OT HUX COCTaBa U
CTPOEHUS; BO3MOXHOCTH IIPOTEKaHUs XMMUYECKUX MPEBPALLCHUH B pa3IMYHbIX YCIOBHUSAX;

10)  BBIUHMCIATH MOJSAPHYIO MAacCy CMECH, MOJIBHYIO JIOJH0 XHMHYECKOrO JJIEMECHTa B
COCJMHEHUH; MAacCOBYIO JOJII0 XHMHYECKOTrO JJIeMeHTa 10 (opMyje COEAMHEHUS; HaXOAUTh
npocreinryro GopMyily BellecTBa IO MAaCCOBBIM WM MOJBHBIM JOJSIM 3JEMEHTOB; MAacCOBYIO JOJIO
BEIIECTBA B PAacTBOPE, MOJSIPHYIO KOHIIEHTPALMIO BEIIECTBA B PAcTBOpPE; IPOBOJUTH PACUCTHI IO
YPaBHEHUSIM XUMUYECKOH peakiii;

11)  [OpUMEHSATH OCHOBHBIC ONEPALMU MBICIUTEIBHOW JEATCIBHOCTH — aHajiu3 M CHHTE3,
cpaBHeHHE, O00OOIIEHHE, CHUCTEeMATU3alUI0, KIACCU(HUKAIMIO, BBIIBICHUE NPUYUHHO-CIIEICTBEHHBIX
CBsi3e — JUIsI U3y4YeHMsI CBOMCTB BELIECTB MU XMMHYECKUX PEAKLMH; €CTECTBEHHO-HAy4YHbIE METObI
[O3HAHUS — HaOJIIOJICHUEe, U3MEpEeHHe, MOJCIUPOBAHHUE, SKCIIEPUMEHT (peaabHbI M MBICICHHBIN) —
JUTSL OCBOCHHS Y4E€OHOTO COZIepIKaHMS,

12)  cocTaBiATh ypaBHEHHUS HPOCTHIX OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHUil (METOIOM
3JICKTPOHHOTO OajaHca);

13)  ycraHaBIMBAaTH CBS3UM MEXKIY pEalbHO HAONIOAaeMbIMH XUMHUYECKHMH SIBICHUSIMH H
npoleccaMu, MPOUCXOAIMMI B MaKpo- U MUKPOMHUpPE, OOBACHATh MIPUYMHBI MHOI000Opa3us BEIECTB;
COOTHOCHUTb XMMUYECKHE 3HAHUSI CO 3HAHUSAMHU JIPYTUX YUEOHBIX MPEIMETOB;

14)  cnemoBath mpaBWiIaM 0€30MacHO pabOThl B J1a0OpaTOpHH MPU  HCIOJB30BaHHU
XMMHUYECKOHN MOCy/bl U 000py/I0BaHMUs, a TAKXKe MPaBUIaM OOpAIIEeHUs C BEIECTBAMU B COOTBETCTBUH C
UHCTPYKLUSMHU BBIMOJIHEHUS Ja0OpaTOPHBIX ONBITOB M MPAaKTUYECKHX padOT MO MOJNy4YEeHHIO |
COOMpaHMIO Ta3000pa3HbIX BeIIECTB (BOAOpPOJa M KHCIOPOJa), MPUTOTOBICHHUIO pAacTBOPOB C
OTIpeNIeNICHHOW MacCOBOM J0Jel pacTBOPEHHOIO BEIIECTBA, PELICHUIO AKCIEPUMEHTANbHBIX 3a1ad Io
TeMe «OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX COEAMHEHUI;

15)  neMOHCTPHPOBATH BIaJICHHE OCHOBAMH XHMHYECKOW IPAMOTHOCTH, BKITFOUAIOIICH YMEHHUS
0e30macHOro oOpallleHus C BEIEeCTBAMM, UCHOJIb3YEMbIMHU B ITOBCEJHEBHOM JKM3HH, a TAaKKe 3HAHUE
IpaBWJI MOBEIEHUS B LIENIX cOepexeHus 310poBbs U OKpyxaromieil cpenpl. IIpenmMeTHble pe3yJbTaThl

I o0y4yaromuxes 9 kiaacca:

1) pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX MOHSATHI: XUMHUYECKHI SJEMEHT, aToM,
MOJIEKYJa, UOH, KaTHUOH, aHUOH, 3JIEKTPOOTPULIATEIbHOCTh, CTETIEHb OKHCIEHUS, XUMHUECKas peaKiys,
TEIUIOBOM 3(QQEeKT peakuuu, MoJib, MOJSPHBIH OO0BEM, pPAaCTBOP; DSJIEKTPOJIUTHI, HEIEKTPOIUTHI,
UIEKTPOIUTUYECKAs JUCCOLMALUSA, PEAaKUUd HOHHOro OOMEeHa, THAPOIM3 Cojel, oOpaTtumble U
HeoOpaTUMbIE peaKlUu, OKHUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIMH, OKUCIUTEIb, BOCCTAHOBUTEINb,
OKHCIICHME€ W BOCCTAaHOBJEHME, OHJIEKTPOJIN3, AIJIOTPONHs, aM(OTEepHOCTb, XHUMHYECKass CBS3b
(KOBaJIeHTHas!, HIOHHAsA, METAJUINYECKast), MEKMOJIEKYJISIPHbIE B3aUMOICHCTBHS (BOJOPOIHAS CBA3b, CHIIBI

BaH-,Z[Cp-Ban'ILCEl), KOMIIJICKCHBIC COCAUHCHUSA, KPUCTAIUITNICCKUC pCI_HéTKI/I (HpI/IMI/ITI/IBHaH Ky61/1q601<a;1,
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00BCMHO-LICHTPUPOBAHHAsA ~ KyOWYecKas, TIpaHEIeHTPUpPOBAaHHAs  KyOMuYecKas, TreKcaroHajbHas
IUIOTHOYNIAKOBaHHAs), KOPPO3HMsS METauIOB, CIUIAaBBl; CKOPOCTh XHUMHMYECKOW peakIuH, KaTajlus,
XUMHUYECKOE PAaBHOBECHE, HJIIEMEHTHI XUMUYECKONH TEPMOAMHAMUKHU KaK OHOHN M3 TEOPETUUYECKHUX OCHOB
XUMUU; TIpeesibHo qomyctumMas korneHnTpanus (I11K);

2) WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX IOHATUH M TNPUMEHATH OTH
MOHSATHS NPH ONMCAHUH BEUIECTB U UX MPEBPAICHUH;

3) UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUISI COCTaBJIEHUS (DOPMYJI BELIECTB U YpaBHEHUI
XAMHYECKUX PEAKIIUM;

4) PACKpBIBATh CMBICI TEOPUM DJIEKTPOJUTHUYECKON AMCCOLMAlUM, 3akoHa [ecca u ero
CJICZICTBUH, 3aKOHA JEHCTBYIOIUX Macc, 3aKOHOMEPHOCTEH U3MEHEHUsI CKOPOCTH XMUMHUYECKOH peakuuy,
HalpaBJIEHUs] CMELIEHNs XMMUYECKOT'O PAaBHOBECHUS B 3aBUCUMOCTH OT PA3JIUYHBIX (PaKTOPOB;

5) COCTABJIATh YPaBHEHHUS AJIEKTPOJIMTUYECKOM IMCCOIMALMU KUCIOT, LIEJI04Yed U COJel;
IOJHBIE W COKpALCHHbIE YpaBHEHHs peakUuuil HOHHOro oOMeHa; peakUui, HOATBEPKIAIOIINX
CYLIECTBOBaHME MCHETUYECKOH CBS3M MEXAY BEIIECTBAaMH Pa3IMYHBIX KJIACCOB; PACKPBIBATH CYIIHOCTH
IPOLIECCOB I'MJIPOJIN3a COJNEH MOCPEACTBOM COCTABJICHUS KPATKUX MOHHBIX U MOJIEKYJISIPHBIX YpaBHEHUH
peakuuid, CyHUIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil MOCPEICTBOM  COCTaBJIECHUS
AJIEKTPOHHOIO OajlaHCa 3TUX peaklUii; IPeICKa3bIBaTh XapaKTep Cpebl B BOJHBIX pacTBOpax CoJieH;

6) XapakTepu3oBaTh (ONUCHIBAaTh) (pU3MUECKUE U XMMHUYECKHE CBOWCTBA MPOCTBHIX BEILECTB
(kuciopon, o30H, rpadur, anmmas, 6op, azor, ochop, cepa, XJIOp, HATPUN, KAJIWHW, MarHUM, KaJbIUH,
IIOMUHUM, Kele30, Me/lb, HUHK, cepeOpo) U 00pa30BaHHBIX UMM CIOXHBIX BELIECTB, B TOM YHCIE UX
BOJHBIX PAaCTBOPOB (aMMHaK, XJIOPOBOJIOPOJ, cepoBoopoA, okcuanl yraepona (II, 1V), azora (I, II, III,
IV, V) u docdopa (IIL, V), cepwr (IV, V1), cepuucras, cepnas, a3oTHas, pochopHasi, yrojibHasi, OKCUIbI U
ruapokcuabl MetaiioB IA—IIA-rpynn, amomunus, menu (II), umnka, sxenesa (II m II); mosicHsTh
COCTaB, OTJEJbHBIE CHOCOOBI MOJIyYEHUS U CBOMCTBA CIIOKHBIX BEIIECTB (KUCIOPOJCOJAEpIKaIIMe
KHUCJIOTBI) XJIOpa, A30THCTasl, OOpHas, YKCyCHas KHUCJIOThl M HUX COJu; rajoreHuabl kpeMHus(IV) u
docdopa (Il u V); okenn u ruapoxcus xpoma(Ill), nepmanranar kamus);

7) OIHCHIBATH POJIb BAXHEHUIIINX M3Y4aeMBbIX BEIIECTB B MPHUPOIHBIX MPOIIECCaX, BIUSHUE HA
KMBBIE OPTaHU3MBI, TIPUMEHEHUE B PA3IMYHBIX OTPACISIX SKOHOMHUKH, WCIIONB30BAaHUE IS CO3/IaHUS
COBPEMEHHBIX MaTE€PHAIOB M TEXHOJIOTHH;

8) NPOBOJUTH PEAKINH, ITOATBEPKIAIONINE KAYEeCTBEHHBI COCTaB Ppa3IMYHBIX BEIIECTB,
pacrio3HaBaTh OINBITHBIM IIYTEM COJIEPIKAIIUECS B BOJHBIX PACTBOpPAX MOHBI: XJIOPHII-, OPOMHI-, HOIHI-,
cynedar-, docdar-, kapOoHat-, cynbduT-, CyabdUI-, HUTPAT- U HUTPUT-UOHBI, T'HIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHS, MarHUs, KaJbIUs, AIFOMUHNS, JKkene3a (2+) u xkenesa (3+), meau (2+), IMHKa;

9) cienoBaTh IpaBWwiIaM Oe3omacHoil pa®oTel B JaboparopuM MpH  UCIHOJIB30BAaHUU
XUMHYECKOH MOCY/bI U 000pyIOBaHMUs, a TAK)Ke MPaBUIaM OOpAIICHHUs C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU BBITIOJTHEHUST J1a0OpaTOPHBIX ONBITOB M NPAaKTUYECKHX padoT 1O TMONy4eHHIO |
coOMpaHnI0 Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YIJIIEKUCIOTO Ta3a) U PEIICHHIO DKCIIEPUMEHTATBHBIX
3a/a4 1O TeMaM Kypca; MpPEeJCTaBiIsITh pe3ysbTaThl dKCIepUMEHTa B (OpMEe BBIBOJIOB, J0Ka3aTENbCTB,

l"pa(bHKOB, Ta6J'II/IH W BBIABJIATH OMIIUPUYCCKUE 3aKOHOMCPHOCTH,
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10) TOpUMEHATH OCHOBHBIC OIEPAIlMA MBICIUTEIBHON JIESATEIBHOCTH (aHAM3 W CHHTE3,
cpaBHeHHe, 00001IeHNe, CUCTEMATH3aIIuIO, BBISIBICHUE IPUYMHHO-CIICICTBEHHBIX CBSA3EH) PU U3YYEHUHU
CBOMCTB BEIIECTB M XMMMUECKHUX PEAKIHM; BIaJeTh €CTECTBEHHO-HAyYHbIMM METOJaMH IO3HAHM
(HabmoieHne, U3MEpPeHNe, MOACTHUPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICIIEHHBIN));

11) npuMeHsATh MpaBWwiIa O€30IMacHOr0 OOpalICHUs C BEIIECTBAMH, HCIIOIb3yEMbIMH B
MOBCEAHEBHOM KHU3HH, TIPAaBUJIA TIOBEJCHUS B LIEJSX COEPEeKEHUS 3J0POBbS M OKPYKAIOLIEH MPUPOAHOM
Cpelpl; MOHMMATh Bpel (ONACHOCTh) BO3JEHCTBUS HA KMBBIE OPraHU3Mbl OINPEJEICHHBIX BELIECTB,
HOSACHATH Ha MPUMeEpax CrocOObl YMEHBIICHUS U MPEIOTBPALICHUS UX BPETHOT'O BO3/CHCTBUS, 3HAaUCHUE

JKHUPOB, 6CJIKOB, YIJICBOAOB AJId OpraHrui3Ma 4CJIOBCKaA.
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4
TemaTuuyeckoe NVIAHUPOBAHUE

Ne TeMbl 3aHATHH Kon-Bo | [esATebHOCTH 00y4yaommxcs / peKoMeHI0BaHHbIE (OPMBbI DJIeKTPOHHBbIE pecypchl
n/n 4acoB NpoBeleHUs 3aHATHI
8 kaacc (34 yaca)
Tema 1. IleppoHayanbHble xXuMHuYeckue nouaATus (10 yacon)
1 | Xumus — Baxknas 0011acTh €CTECTBO3HAHMS 1 . VuacTre B Oecefie 0 PaCKPBITUH CMBICIIA H3y4aeMBbIX Poccuiickas 31eKTpOHHas HIKOJIA.
Y IPAKTHYECKOM JEATELHOCTH YeJIOBEKA TIOHSTHIA; Xunmust. 8 knace. Ypok «lIpexmer xumu.
BemecTtBa 1 X cBOHCTBa»
) ydactue B becejie 0 PO XUMHH B PUPOAE MKU3HH | (hyne://resh.edu.ru/subject/lesson/15
YeJIoBeKa, €€ CBA3b C APYTUMH HayKaMHu. 21/start/)
dopma nposedenust 3ausmuil.; 00Cyx)aeHue, Oecena, TUCKYCCUH,
pEllIeHNEe KENCoB
2 | MHcTpyKTak N0 TeXHUKE O€30MacHOCTH. 1 . Yyactne B 0OCYXIEHHU XapaKTePUCTUKH HAyIHBIX

Ilpakmuueckan paboma Ne
1**«3HaKOMCTBO ¢ XUMHUYIECKOM MOCYAOH, C
MpaBUIaMu paboThI B 1a00paTOpHH U
npuéMaMu oOpaieHus ¢ 1abopaTOPHBIM
o0opynoBaHuEeM, ITUPPOBLIMU JATUUKAMHU
00opyToBaHMS IEHTPOB ,, To4YKa pocTa—.
Ilpakmuueckan paboma Ne 2*
«OrpenienieHne CTPYKTYPHI TIIAMEHN

MCTOOOB U3YUCHHUA IPUPOABI;

. pabota B mapax A8 W3YyHEHHUS MpPaBHJI IOJIb30BaHUS
XUMHUYECKON Tocynoil W 1abopaTropHbIM O0OPYJIOBaHHEM, a
TaKXe MpaBUjIaM OOpAlleHUs ¢ XUMHYCCKHMH BEIECCTBAMHU B
COOTBCTCTBUU C UHCTPYKIUAMU I10 BBIIIOJHEHUIO IIPAKTUYCCKUX
pabor.

@opma nposedenuss 3aHAmMUU. OOCYXIEHUE, TPOBEIACHUE
AKCIIEPUMEHTOB (UTpa)



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

Huctele BewecTBa U cmecu. Ilpakmuueckasn
padoma Ne 3* «OrnpenenieHAe YUCTHIX
BEILECTB U cMecel». MHCTpyKTax 1o
TEXHHUKE 0€30IacCHOCTH

0 YuyacTtue B OJUIT-OMPOCE O Pa3IHIAN YHCTHIX
BEIISCTB M CMECel; TOMOTEHHBIX M TETEPOTCHHBIX CMECCI;

OpaboTta B mapax IpH CIEAOBAHUM IpaBUIaM IIOJIH30BaHUS
XUMHYECKON TOCyIoi W 1abopaTOpHBIM 00OpYyAOBaHUEM, a
TaKXe MpaBUIaM OOpalIeHUs] ¢ XMMUYECKUMHU BEIECTBAMH B
COOTBETCTBHH C

MHCTPYKIHUSIMU IO BBIMOJHEHUIO TPAKTUYECKUX padboT Dopma
npogedenus 3ansmuii: O0CyxaeHne, OIHUIL-0Npoc, MPOBEICHHE
SKCTIEpUMEHTa (Urpa)

Poccuiickas anekTpoHHas HIKOJa.
Xumus. 8 kinacc. Ypok «Huctsie
BemecTBa U cMech. CImocoOBI pa3IencHus
cMmeceiy
(https://resh.edu.ru/subject/lesson/152

2/start/

“B cronbie «TeMbl 3aHATHIN» pacCTaBJIEHbI YKa3aTEH NPAKTHYECKUX paboT 1jist moAroToBky K BITP — *; k TUA — **; k BcOILl — ***,

UucTtsie BemiecTBa u cmecu. Ilpakmuueckasn
paooma Ne 4* «I[IpoBeeHrEe OUUCTKHU BOJIbI
OT PaCTBOPHUMBIX IIPUMECEN».
Ilpaxmuueckan paboma Ne 5*
«Onpenenenue BOJIONPOBOAHON U
JUCTUIUTUPOBAHHOU BOIBIY.

HHcTpyKTaX 10 TEXHUKE 0€30TIaCHOCTH

° PaGora B rpynmnax Ajd INITAaHUPOBAHUS W IPOBCACHUSA
XUMHUYCCKOI'0 9KCIICPUMCEHTA 11O PAa3JACIICHUIO cMecei BCIICCTB,

. pabota B Tpymmax IO BBICTPAaUBaHHUIO Pa3BEPHYTOTO
MUCbMEHHOT'O ¥ YCTHOTO OTBETOB C OIOPON HAa MH(POPMALMIO U3
yueOHUKAa W Jpyrde WUCTOYHHKH HWH(OpMAIuy, TpamMoOTHOE
WCTOJIb30BaHNE H3YYEHHOTO TOHATHHHOTO ammapara Kypca
XUMHH.

@opma npogedenus.  3aHAMUU. MIPOBEICHHE
AKCIIEPUMEHTOB (UTpa), MPOBEACHHUE MPOPECCHOHATHLHOM
poOkI, pelieHne KelcoB

Poccuiickas anekTpoHHas IIKOJA.
Xumus. 8 kacc. Ypok « Uucteie
BemiecTBa U cMecH. CriocoObl pasieeHus
cMeceny
(https://resh.edu.ru/subject/lesson/152

2/start/)



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

BermecTBa 1 XUMUUECKHE PEAKLIUH.
Ilpakmuueckan paboma Ne 6***
«Omnpeznenenune, 10 KaKO TEMIIEpaTypbl
MO>KHO HarpeTh BeliecTBo». IIpakmuueckas
padoma Ne 7* «3mepeHue TeMIepaTypsl
KHIIEHHUS BOJIBI C IOMOIIBIO JIAOOPAaTOPHOTO
TEpPMOMETpa 1 JaTYhKa TEMIIEPaTyPhI».

. PaGora B rpynmax mo HaOMIOAEHUIO W OIHCAHHIO
(bU3HYECKNX CBOICTB BEIIECTB;

. pabota B Tpymmax IO CJIEJOBAaHMIO MpaBHIaM
MOJIb30BaHUSI  XMMHUYECKOW Tmocyno ®  JabopaTOpHBIM

o0opymoBaHWeM, a TaKke TpaBWwIaM OOpalieHus C
XUMHYECKUMU BEIIECTBAMH B COOTBETCTBUH C

HUHCTPYKIOHUAMHA IO BBIMIOJIHCHUIO NPAKTUYCCKUX paGOT CDOpMa

Poccuiickas anekTpoHHas HIKOJa.
Xumus. 8 knace. Ypok «Pusndeckue u
XuMHuueckue apieHus. [lpuznaku
XUMHUUYECKUX pPeakiuil. Y CIIOBUS TEUEHUS
Y1 BO3HUKHOBEHUS

XUMHUUYECKUX PEaKIIvii»
(https://resh.edu.ru/subject/lesson/148

5/start/

MucTpyKTax 1o TeXHUKE OE30MacHOCTH. nposedenus 3aHAMUU: o0CyXIIeHHE, MpoBeICHHE

Ilpakmuueckaa paboma Ne 8*** 3KCIIEPUMEHTOB (UTpa)

«Ormpenenenne TemnepaTypsl

KpUCTAIUTH3AIMA BEIIECTBAY.

HHCcTpyKTaxX IO TEXHUKE 0€30IacHOCTH

BemectBa 1 XuMu4ecKue peakiuu. . HaGmronenue u onvcanue pU3HYECKUX CBONCTB Poccuiickas anexkTpoHHas HIKOJa.

Hpa}(muqecxaﬂ paﬁoma No Q%% «I/IqueHHe BEIIECTB; Xumus. 8 Kiacc. YPOK «Duznueckue u
i XUMH4YecKue sBineHus. [Ipu3naku

(pusmaecKnX CBOHCTB METAIOB. . pabota B TIpynmax Mo CJIeIOBAHHIO IIPaBHJIAM P

HHcTpyKkTaxk 0 TEXHUKE 0€30I1acHOCTH

MOJIb30BaHUSI ~ XMMHUYECKOW TMocymod ®  JabopaTOpHBIM
o0opyZOoBaHMEM, a TakkKe INpaBuwiaMm  oOpameHus ¢
XUMHUYECKHMH BEIECTBAMHU B COOTBETCTBUH C

WHCTPYKLMSIMH 110 BBINOJIHEHUIO NMPAKTHYECKUX padboT Popma
npoeedenus o0CyXJIeHHE, MIPOBECHHE
3KCIIEPUMEHTOB (MTpa), pelIeHne KeHcoB

3aHAMUN:

XUMUYECKUX pEaKUil. Y CI0BHSI TEUEHUS
Y BO3HUKHOBEHUS

XUMUYECKUX PEAKIUID)
(https://resh.edu.ru/subject/lesson/148

5/start/)

du3nyeckre 1 XUMHUYECKHE SIBJICHUS.
Ilpakmuueckan padoma Ne 10*
«V3yueHne Npu3HaKOB XMMUYECKUI

OYgactue B OOCYXIOCHHUH  pasziuuusl  (QU3MUECKHUX U
XUMUYECKUX SIBICHHUSA, OOBACHEHHHM HX CYLUIHOCTH C TOYKH
3pEHHS] aTOMHO-MOJIEKYJISIPHON TEOpHH;

Poccuiickas a5ekTpoHHas HIKOJA.
Coneprxanne Kkypca « XUMHS»
(https://resh.edu.ru/subject/29/)



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/
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/

peaKIuii: BRIJICIICHIE U ITOTJIOMICHNE TETLTaY.

WHCcTpyKTaXX 10 TEXHUKE 0€30I1aCHOCTH

. y4acTue B 00CYKICHUU MPU3HAKOB XUMHUYIECKIX
peakuui, yCIOBUS MX MPOTEKAHMS,

B ydactie B Oecele O KIACCH(PUKAINA XHUMHYECKHX
peaknuii (TI0 YUCITy W COCTaBy pearupyroiinx U 00pa3yroInuXcs
BEIIICCTB).

. pabota B Tpymmax O CIEAOBAHUIO IIPaBUIAM
[IOJIb30BAaHUSl ~ XMUMHYECKOW TOCYyJoW ®  JabOpaTOpHBIM
00opyIOBaHHEM, a TAK)KE MPaBHiIaM 00palleHUs C BEIIECTBAMU
B COOTBETCTBHH C HWHCTPYKIUSMH TI0  BBIIOJHEHUIO
JJA0OPATOPHBIX XUMUYECKUX OIIBITOB.

Dopma nposedeHus  3aHAMULL MPOBEICHUE
SKCIIEPUMEHTOB (UTpa), AUCKyccus, Oecena, 00Cyx IeHue,
pEllIEeHNE KENCOB

dusnyeckre 1 XUMUIECKUE SIBICHUS.
Ilpakmuueckan paboma Ne 11* «3yuenue
3aKOHA COXPAHEHUSI MAaCChl BEILIECTBY.
HHcTpykTaxk o TeXHUKE 0€30I1acHOCTH

. VYdyactre B 0OCYXACHUHM paziuyuii (UIUUECKUX H
XUMHUYECKUX SIBICHUH, PACKPBITUM HX CYIIHOCTH C TOYKH
3pEHHS aTOMHO-MOJICKYJISIPHON TEOpHH;

. paboTa B mapax Mo OnpeAeIeHUIO MPU3HAKOB
XUMUYECKUX PEAKIUM, YCIOBUN UX NPOTEKAHUS;

. yuactue B Oecelle 0 KIacCU(QHKAIUU XUMHYECKUX
peaknuii (TI0 YHUCITy ¥ COCTABY PEarupyIONINX U 00pa3yroIuXcs
BEIIIECTB).

. pabora B Trpymmax IO  COONMIONEHUI0  TIPABHII

MOJIb30BAHUSI  XUMHYECKOH TOCYA0H ©  1a00paTopHBIM
000pYyZOBaHHEM, a TaKKe MPaBUI OOPAIICHUS C BEIIECTBAMH B
COOTBETCTBHM €  HWHCTPYKIMSMHA 1O  BBINIOJIHEHHIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB.

Dopma nposeoeHust BAHAMULL MIPOBEICHIE

AKCIIEPUMEHTOB (UTpa), AUCKyCcCcus, Oecena, 00Cyx aeHue

Poccuiickas snekTpoHHasl IIKOIA.
Cogepxanue kypca «XuMus»

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




10

Pemenne 3amau

. MaremaTuyeckue BBIYUCICHUS MIPU PELICHUN y4eOHBIX
3aj1ad;

. pabora B mapax MO BBICTPaMBAaHHUIO Pa3BEPHYTHIX
MUCbMEHHBIX U YCTHBIX OTBETOB C OMOpPOW Ha MHPOPMAIHIO U3
y4eOHHKa U JpyTruX HCTOYHHUKOB, B TOM uncie MHTepHeTa.
nposedenus 3aHAMUL KelcoB,

Dopma peuieHue

o0CyXJleHe, MO3TOBOU IITYPM

Poccuiickas 3JEKTPOHHAs
Coneprxanue Kypca « XUMHUS»
(https://resh.edu.ru/subject/29/)

1IKOJa.

Tema

2. BaxkHeiilue npeacTaBuTe I Heopranuyeckux pemects (11 yacos)

11

[IpencraBnenus o razax.

Ilpakmuueckan paboma Ne 12%/*%*
«OmnpezaeneHne cocTaBa BO3AyXay.

HHCcTpyKTaX 10 TEXHUKE 0€30I1aCHOCTH

1

. VYuyactue B Oecefe O PacKpbITUM CMBICIA H3y4aeMbIX
MIOHATUH, IPUMEHEHHE ITOHATUH TIPH

OMNMCAHUM CBOMCTB BEIIECTB U UX MPEBPAICHUI;

. pabora B napax 1o COOJIFOICHUIO  TIPABHJI
Oe3omacHOi pPabOTHI B Ja0OpaTOpPWHM TIPU HCIIONB30BAHUU
XUMUYECKOM TOoCyAbl W OOOpYAOBaHHS, a TaKkKe IpaBHI
oOpallleHUs ¢ TOPIOYMMH BEIIECTBAMU B OBITY;

. pabora B mapax 1O TUIAHHPOBAHHIO W TPOBEJCHUIO Ha
MpaKTHUKE XMMHUYECKUX  OIKCIIEPHUMEHTOB, NPOBEJICHHE
HaOmoneHus, (GopMyJIMpOBaHHE BBIBOJAOB IO pe3yJbTaTam
IKCIIEPUMEHTA.

Dopma npoeedenus 3aHAmMuil: TIPOBEICHHWE OSKCIEPHMEHTA
(urpa), mpoBeaeHue TNPo(HECCHOHATBHON TNPOOBI, pelIeHUe
KeHcoB, Oecena

Poccuiickas snekTpoHHasl IIKOIA.
Copepxxanue kypca «XuMus»
(https://resh.edu.ru/subject/29/)

12

TennoBoit 3pPEeKT XMMUIECKOH PEaKLIUH.

Ilpakmuueckan paboma Ne 13 ***
«Orpenenerne TermoBoro g dexra
PacTBOPEHHS BELIECTB B BOJICY.

NHcTpyKTaXX 10 TEXHUKE 0€30MTaCHOCTH

O/lesiTenbHOCT  OOYYAIOMIMXCS ~ BBICTPAMBACTCS  COTIIACHO

nmpaBujiaM 0e30macHOW paOOTBl B J1a0OPaTOpUHM U IUIaHY
MIPOBEICHUS DKCIIEPUMEHTA, ONPEACISIETCS € YYETOM TEeMBbI
BBITIOJTHAEMON PAaKTUIECKON PabOTHI.

nposedenus BAHAMULL

Dopma IPOBEICHUE

AKCIIEPUMEHTOB (UTpa), pelIeHHe KeHCOB

Poccuiickas anekTpoHHast IKOJA.
Copepxanue Kypca « XuMus»
(https://resh.edu.ru/subject/29/)




13

TepMoXUMHUYECKUE YPAaBHEHUSI.
Ilpakmuueckan paboma Ne 14*

«MBydyeHHE PK30TEPMUYCCKIX PEAKIIHID».
Ilpakmuueckan paboma Ne 15* «A3zyuenue

O/lesTenbHOCTh  OOydYAIONMUXCA  BBICTPAMBAECTCS  COTJIACHO
mpaBuiiaM Oe3omacHoii paboThl B J1a00OpaTOpUU M IUIAHY
MIPOBEJEHUS OIKCIIEPUMEHTa, OMPEAENSIETCS C YYETOM TEMBI
BBITIOJTHSIEMOU TTPaKTHICCKON pabOTHI.

Poccuiickas a5ekTpoHHas IIKOJA.
Coneprxanne Kypca « XUMHES
(https://resh.edu.ru/subject/29/)

3HJOTEPMUYECKUX peakuuit». MTHCTpyKTax Dopma nposeoenus SaAHAMUU: HPOBEACHNE
0 TEXHUKE OE30IIaCHOCTH 9KCIEPUMEHTOB (UIrpa), pelIeHne KelicoB

14 | PactBOpbI. O/lesTenbHOCT,  OOYYAIOMUXCS — BBICTpAaMBAeTCs  corsacHo | POCCHIICKas JIE€KTPOHHAs LIKOJI.
Ilpakmuueckasa paboma Ne 16*«13yuenue npaBunaM Oe3omacHoil paboTel B nabopatopun u Iwiany | Comepxkanne Kypea «XuMus»
3aBUCHMOCTH PacTBOPUMOCTH BEIIECTBA OT IpOBe/IeHUs ODKCIIEpHMEHTa, ompenenserca ¢ yderom temsr | (Nttps://resh.edu.ru/subject/29/)
TeMnepaTypb». MTHCTPYKTax MO TEXHUKE BBIMOJIHAEMOM NMPAKTUIECKOM paboTHI.
0e3omacHOCTH Dopma npoeedenus 3aHAMUIL IIpOBeIEHHE

3KCIIEPUMEHTOB (UTpa), pelieHne KelcoB

15 | PactBOpbI. O/lesTensHOCT,  OOyHalOmMXCA — BHICTpamBaeTcs — cormacHo| Poccuiickas — oJeKTpOHHas — IIKOJIA.
Ilpakmuueckan padoma Ne 17* mpaBuiIaM O6e30nacHoi paboThl B 1a00opaTopuu U Conepxanne Kypca «XuMHsD»
«HabmroieHune 3a pOCTOM KPHCTAIIIOBY. ITaHy TPOBEIACHUSA ODKCIepuMenTa, ompexaensercs ¢ yuetom| (https://resh.edu.ru/subject/29/)
Ilpakmuueckasn paboma Ne 18*«3yuenue TEMBI BEITIOIHIEMON MPaKTHIECKOH pabOTHI.
CBOMCTB IICPEHACHIIIICHHBIX PACTBOPOBY. Dopma nposedeHus 3aHAMUL MIPOBEICHUE
WHCTpyKTaX 10 TEXHUKE 0€30MacCHOCTH KCTIEPHUMEHTOB (MIPa), peleHHE KeicoB

16 | PactBopsl. O/lesiTennbHOCTS ~ OOYYAIOMIMXCS  BHICTpAMBAaeTCA — coriacHo | POCCHACKash — OJEKTpOHHas — LIKOJA.
Ilpakmuyueckaa  paboma Ne  ]9%** nmpaBuiiaM 0Oe3omacHoi paboThl B J1a0OpaTOpUU M IUIAHY Conepxanne Kypca «Xumus»
«OnpezneneHre KOHLECHTPALMH BEILECTB MPOBEJICHUS DIKCIIEPUMEHTA, ONPEACIACTCSI C YYETOM TEeMBI (https://resh.edu.ru/subject/29/)
KOJIOPUMETPHYECKUM METOZO0M o BBITTOJIHSIEMOH MPAKTUIECKOM paboTHI.
KaJIMOPOBOYHOMY IpaduKy». @opma nposedeHust BAHAMULL MIPOBE/ICHIE
NHcTpyKTaX 10 TeXHUKE 0€30MTaCHOCTH SKCTIEPUMEHTOB (MIpa), peleHue KeficoB

17 | PactBopsr. OJlesTenbHOCT,  OOyYalOMUXCA — BBICTpaMBaeTcs —coryiacHo | Poccuiickas SIEKTpOHHAA HmIKoJIa.

Ilpakmuueckan padoma Ne 20*
«[IpoBenenne peakuy pa3noKeHHU
KPHUCTAJUIOTHPATAY.

HHCcTpyKTaX IO TEXHUKE 0€30IacHOCTH

nmpaBuiiaM Oe3omacHoi paboOTel B J1a0OpPaTOpuud MU IUIAHY
MPOBEACHUSA OKCICPUMCHTA, ONPCIACIIACTCA C YUYCTOM TEMBI
BBITIOJTHSIEMOU TTPAKTHICCKON pabOTHI.

Dopma nposeoeHust BAHANULL MIPOBEICHIC

AKCTICPUMEHTOB (UTpa), pEIICHIE KEHCOB

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




18- | Pemienue 3agau . Beruncienus npu penieHud y4eOHbIX 3a/1a4; Poccuiickas 3JIEKTPOHHAS LIKOJIA.
19 . ydacTue B 0OCYKICHHU Pa3sBEPHYTHIX MIMCHMEHHBIX U Coneprkanue Kypea «Xumus»
YCTHBIX OTBETaX C OMOPOH Ha HHPOPMALIUIO U3 YUeOHUKA U (https:/resh.edu.ru/subject/29/)
IpyTUX UCTOYHHUKOB, B TOM uncie Mureprera. @opma
npoeedeHus 3aHAmull; peleHne KeicoB, 00CykaeHue
20 KJ‘IaCCI/I(bI/IKaLII/IH HEOPraHUu4€CKux . VYyactue B 06cy)1< TICHUU Knaccn(bm(aupm Poccuiickas OJICKTPOHHAas MIKOJIA.
COCIVHEHHH. M3Y4aeMbIX BELIECTB IO COCTaBY U CBOKMCTBAM,; Cozeprxanue Kypca «XuMHs»
Hx% . https://resh.edu.ru/subject/29/
Ilpaxmuueckan paboma Ne 21 . MIPOTHO3UPOBAHNE CBOWMCTB BEIIECTB HA OCHOBE OOIIIX (http : )
«Perlienne SKCMIEPUMEHTANBHBIX 33124 10 XUMHUYECKMX CBOMCTB U3YYEHHBIX KIIACCOB/TPYIII BEIIECTB, K
teme «OcHoBaHusl. TemnoBoii apdexT KOTOPBIM OHH OTHOCATCS;
peaKuy THAPOKCUAA HATPHS C YTICKUCIBIM .
FA30MY. . paboTa B rpynmax 1o coONIOICHUIO TIpaBUi Oe30macHOM
a0O0THI B 7a00PaTOPUH MPU MCIIOIB30BAHUN XUMHYECKOM
Ilpakmuueckaa padboma Ne 22***«Permenne P patop P
ITOCYZBI M 000PYIOBaHMS, a TAKXKE TIPABUII OOpAIEHUS C
9KCHEPUMEHTATIBHBIX 33134 110 TEME
. TFOPIOYMMH BEIIECTBAMU B OBITY.
«OcHoBanus. Peakuus HeWTpanuzanum. g
Dopma nposedenusi 3ansmuii. TIPOBEJACHUE DKCIEPUMEHTOB
HHCcTpyKTaX 10 TEXHUKE 0€301aCHOCTH .
(urpa), perieHue kercoB, 00CyKaeHHE, Oeceaa
21 | Pemenue 3agay mo teme */** OCocraBneHne  MONEKYIApHBIX  ypaBHeHMiI  peakumii, | Poccuiickas JIICKTPOHHAsS IIKOJIa.
«l'eHeTHYeCKas CBI3b MEXKY Kilaccamu WUTIOCTPUPYIOLIMX ~ XUMHYECKHE CBOWCTBA U CIIOCOOBI Conepixanue Kypca «XUMHsD

HCEOPraHNYCCKUX COeﬂHHeHHﬁ))

MOJIy4€HUA BCHICCTB H3YUCHHBIX KJ'IaCCOB/prHH, a TaKXKe
MTOITBEPIKIAIOIIMX TEHETHUECKYIO CBA3b Mex 1y HuMHU; OpadoTa
B Ipymmax Mo COOJIIOJICHUIO TMpaBuil 0e30macHOi paboThl B
1abopaToOpuy TPH HCIIONB30BAHUM XHUMHYECKOW TIOCYABl U
0o0OpyHOBaHMs, a TaKKe MPaBUI OOpAIIEHHS C TOPIOYNMHU
BEIIIECTBAMH B OBITY.

@opma nposedenus 3ansmuil: TIPOBEICHUE HSKCIIEPUMEHTOB
(urpa), pemieHmMe KeicoB, o0CykKIeHHe, Oecema, MO3TOBOM
ITYPM

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

Tema 3. Ilepuoanyeckuii 3axoH u [lepuoguveckas cucrtemMa xXumuueckux 3iemenToB . 1. MengesneeBa. CTpoeHue aToMoB.
XumMnuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHBIE peakuuu (13 yacon)




22- | Ilepuoauueckuii 3akoH. [leproanueckas . PackpriTHE cMbIcTa H3y4aeMBbIX noustuii | Poccutickas 3JIEKTPOHHAS LIKOJIA.
23 | cucrema XxuMH4YecKuX dementos 1. 1. u Copepxanue Kypca «XuMus»
MenneneeBa. CTpoeHHE aTOMOB. ITepnoIuuecKoro 3aK0oHa; (https://resh.edu.ru/subject/29/)
lpaxmuueckas paboma Ne . 00BsICHEHHE CBSI3U MOJIOKEHHUS DJIEMEHTA B
23*[**«MonenupoBanye CTPOCHHS 5 [lepuoauuecKoii CUCTEME ¢ COCTABOM aTOMa, paclipe/eleHueM
MOJICKYJI IPH MTOMOLIHM PUCYHKOB, MOZICJICH, 5JIEKTPOHOB 10 SHEPreTHYECKUM YPOBHSM, M0JI- YPOBHAM U
SMEKTPOHHBIX 1 CTPYKTYPHBIX (OPMYID». OpOWMTAJIAM Y aTOMOB MEPBBIX YETHIPEX TIEPHOJIOB;
HNHcTpyKTaXK 10 TEXHUKE 0€30TTaCHOCTH
. MOJIETTUPOBAHIE CTPOCHHUE aTOMa, SJHEPTETHIECKUX
YpOBHEM u NOAYPOBHEH OpH  HOMOLIA
PHUCYHKOB, SJIEKTPOHHBIX KOH(pUTYypanuii u
ANIEKTPOHHO- TpadrUECKUX QOPMYIT;
. BBICTpAaWBaHUE Pa3BEPHYTHIX MHUCHBMEHHBIX U
YCTHBIX OTBETOB C OMOPOi Ha HH(POpMAIIKIO U3 yueOHHKA U
IPYTUX HCTOYHUKOB, B TOM umciie lHTepHeTa.
Dopma nposederus  3aHAMULL MPOBEICHUE
JKCIIEPUMEHTOB (MIpa), pelieHre KelcoB, 00CyxkaeHue, Oecena,
MO3TOBOM IITypM
24- XuMHYecKas CBI3b U €€ BUBI. Tumer . VYyacTtue B o6cy>1<;[eH1/m CMbICJIA HM3y4YaeMbIX HOH}ITHﬁ, Poccuiickas DJICKTPOHHAA IIKOJIa.
25 | KPUCTAJUIMYECKUX PEIIETOK. IIpPUMEHEHHE MOHATMH IPH ONMCAHHH CBOicTB BemecTs u mx | Coxepikanue Kypca «Xumus

Ilpaxmuueckan paboma Ne 24**
«OrmpeneneHne TeMIepaTypsl IUIABICHMUS
BEIIECTB C Pa3HBIMU THIIAMHU
KPUCTAJUTMYECKUX PEIIETOK.

MpEBpALCHHUI;

. ONpeleeHUEe BHJIOB XUMUYECKOH CBSI3U B
COCIUHCHHUSX;
. 00BSCHCHHE  NPUIMHHO-CIICICTBEHHON CBSI3U:

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




WHCcTpyKTaX 0 TEXHUKE 0€30I1aCHOCTH

CTPOCHUE aTOMOB, BHJ] XUMHUYECCKON CBSI3M B COCIUHEHUH, THUII
KPHUCTAJUTMYECKON PEIICTKY, (DH3NICCKHE CBOMCTBA BEIIECTRA,;

. MPOTHO3MPOBAHNE CBOWCTB BEIIECTB HA OCHOBAHHUHU
3HaHMH O BUAX XUMHUYECKON CBS3M M THIIAX KPUCTAUTNIECKIX
PEIIETOK;

. paboTa B rpymnmnax 1o co0Jr0IeHHIO IIPABUII O€30MaCHON
paboThl B 1a00paTOPHH MPU MCIIOIB30BAHUN XUMUYECKOM
OCYZBI M 000PYIOBaHMS, a TAKXKE MPABUII OOpaIeHus C
TOPIOYHMMH BEIIECTBAMU B OBITY.

Dopma nposedenus  3aHAMUIL IIpOBE/ICHHE
3KCIIEPUMEHTOB (UTpa), pelIeHHEe KeWCoB, 00CyXIeHHe, Oecena,
MO3TOBOM LITypM

26

OKHUCIUTETHHO-BOCCTAHOBUTEIIbHBIC
peaxuuu.

Ilpaxkmuueckan paboma Ne 25%/**
«OmnpeneneHne KUCIOTHOCTH ITOYBBIY.
HHcTpyKTaxk 0 TEXHUKE 0€30I1acHOCTH

. OnpenenexHue cTerneHei OKHUCJICHUS aTOMOB
XUMUYECKHX 3JIEMEHTOB 10 (OpMyJiaM, COCTaBICHUE (HOPMYIIBI
6I/IHapHLIX COG,Z[I/IHCHI/If/i II0 CTCIIEHHU OKHCIICHUSA AaTOMOB
XMUMUYECKUX JIEMEHTOB;

. paboTa B rpyImax 1o coOMr0IcHHIO MPaBUIT Oe30MacHOM
paboThl B Ja0OpPaTOPHUHM MPH HCIOIB30BAHUU XUMHUECKOU
nocynsl ¥ OOOPYAOBaHWS, a TaKKe MpaBWI OOpalleHHs C
FOPIOYMMH BEIIECTBaMU B OBITY.

Dopma  nposedenuss 3aHAMUL TIPOBEJICHUE SKCICPHMEHTOB
(urpa), pemieHue KeiicoB, oOCyxaeHHe, Oeceda, MO3TOBOU
TYPM, TIPOBEACHHUE TPOGECCHOHAIBHOM MPOOBI

Poccuiickas 3JIEKTPOHHAs
Copeprxanue kypca «XuMus»

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

1IKOJIa.




27 OKUCIIUTEITEHO-BOCCTAHOBUTEILHBIE . Onpez[eneHI/Ie CTeIeHEen OKHUCJIEHUSA aTOMOB Poccuiickas OJICKTPOHHAA HIKOJIa.
pEaKIUH. XMMHYECKHX dIeMEHTOB 110 (GopMyam, coctaienue hopmynsl | Copepxanue Kypea «Xumus»
Ipakmuueckan paboma Ne 26%%/*%* OuHApHBIX coemuHeHmii mo cremenn okucienms aromos | (Nttpsi//resh.edu.ru/subject/29/)
«PelieHrE 3KCIIEPUMEHTAIBHBIX 33134 I10 XUMHYIECKHX SJICMCHTOB;

TeMe «OKHCIUTENIBHO- . Pa6ota B rpynnax no coOr01eHHIO IpaBuI 6€30IacHON

BOCCTAaHOBUTENbHBIE peakiuu. M3yuenue paboTbl B 1a0OpaTOpUM MPH HCIIOIB30BAHUM XUMHUYECKOU

peaxuy B3aUMOACHCTBHS CyNb(uTa HATPUS nocynsl M OOOPYAOBaHMS, a TaKKe MpPaBUI OOpaIleHHs C

C IEpOKCHUIOM BOAOpoJa». IHCTpyKTax 1o TFOPIOYMMH BEIIECTBAMU B OBITY.

TEXHUKE 0€30I1acCHOCTH Dopma nposedeHusi 3aHAMULL: TIPOBEACHUE SKCIEPUMEHTOB
(urpa), pemieHue KeiicoB, oOcyxneHHe, Oecema, MO3TOBOU
ITypM

28 | OKUCTUTETHHO-BOCCTAHOBUTEIIBHEIC * OHpGILCHCHI/IC CTeTIeHEH OKHCJICHUSI aTOMOB Poccuiickast 3JICKTPOHHAsA IIKOJIA.
peaKIyu. XUMHYECKHX 3IEMEHTOB 110 (hopMyItam, coctapnenue gopmyisr | Coaepikanue Kypea «X_HMH’I»
Hpakmuueckan  paboma  Ne — 27%% GMHAPHBIX COEMHEHHIA TI0 CTETNIEHH OKHCIIEHHS aTOMOB (https://resh.edu.ru/subject/29/)
«Ormpenenenne pH B xone XUMHUYECKHX 3JIEMEHTOB,

OKHCIIHTCIIbHO-BOCCTAHOBUTCIILHBIX . pabota B rpynmnax 1no coOJIIOCHUIO paBuil 0€301MacHOR
peakiumii». IHCTpyKTa) 1Mo TeXHUKe paboTHI B 1a00paTOPHH MIPHU UCIIOIB30BAHIUH XUMHUECKOM
Ge3omacHoOCTH ITOCYZBI M 000PYIOBaHMs, a TAKXKE MPABUII OOpaIleHus ¢
TFOPIOYMMH BEIIECTBAMU B OBITY.
Dopma nposedeHusi 3aHAMUN. TIPOBEAECHUE SKCIEPUMEHTOB
(urpa), perieHue KercoB, o0CyKaeHHE, Oeceaa

29- OKHUCIIUTETLHO-BOCCTAHOBUTEIILHEIE L Onpe);[ene}n/le OKMCJIMTEJISI 1 BOCCTAHOBUTENS, y4acTHUE Poccuiickas OJICKTPOHHAA IKOJIa.

30 | peakuuu. B PAaccTaBIeHHUM KOIPPHUIMEHTOB B CXEMaxX IMPOCTHIX Coneprxanue Kypca <<X_HMH’I»
CocTtaBneHnue ypaBHEHHH TPOCTHIX OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX peaxiuit METOJIOM (https://resh.edu.ru/subject/29/)
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKITUil 3NEKTPOHHOTO OanaHca;

U PACCTAHOBKA B HUX KOIDHUIHEHTOB . pabora B Trpymmax Mo HaOMIOJCHHI0 XHMHUYECKUX

METOAOM 3JIEKTPOHHOT0 OanaHca * / **

OTIBITOB TIO TIJIAHY, aHAINU3Y PE3yJIbTaTOB M (HOPMYITUPOBAHUIO
BBIBOJIOB.

Dopma npogederus 3aHAMUL. pelieHue  Keicos,

o0cyxneHue, Oecesia, MO3TOBOH IITYpM




31

IIpoexkT — 3TO MpOCTO

. IlpoBenenne  MPOEKTHO-UCCIETOBATENbCKOM
paboTHI IO BEIOPAHHOI TeMe;

i ucnoiszoBanne UKT nnst co3manus Moeneu,
MOJITOTOBKHU MPE3EHTAIIUM, TOKIJIA0B M0 TEME.

@opma npogedeHusi 3amamuli:  OOCYXACHWE, IHCKYCCHS,
pellieHre KelcoB

32

PaboTa Hanx nmpoekTom

. [IpoBeaenne MOPOEKTHO-UCCIETOBATENLCKOM
paboThl Mo BEIOpaHHOH TeMe;

. ucnoib3oBanue MKT 115 co3ganus Mojienen,
[TOATOTOBKY MIPE3EHTAIHH, JOKIAI0B IO TEME.

@opma nposedeHusi 3awamuii:  OOCYXACHUE, IHCKYCCHS,
pEllIeHNE KENCOB

33

Pabora Hanx mpoexToM

. IIpoBenenne MOPOEKTHO-HCCIECAOBATENBCKOM
paboThI IO BEIOpaHHOI TeMe;

. ucnoib3oBanue MKT s co3ganus Mojienen,
MIOATOTOBKH MPE3EHTAIUH, TOKIAJI0B 110 TEME.

Dopma  npogedenus  3aHamul:  0OCYXIEHUE, TUCKYCCHS,
peuieHue KerncoB

34

3ammra npoekta. [logBenenne nToros

OBricTpanBaHue pa3BEPHYTBIX YCTHBIX OTBETOB. Dopma
npoeedenus 3aHsAmuil; 3aIKTa MIPOEKTOB B (POPME UTPHI

9 kaacc (34 yaca)

Tema

4. BemecTBa u xumuieckue peaxkuuu (11 yacon)

35

Knaccupukanus XMMUYECKMX pPEaKkuud 10
pas3IMuYHBIM IpU3HaKaM. 3akoH ['ecca u ero
cnenctsus. Pemenue 3agau

a [IpoBeneHne  BHIUMCICHHH IO XUMHUYECKUM
YpaBHEHUSIM.

Dopma nposedeHus 3aHAMUL. pereHnue  Keicos,
oOcyxeHue, 6eceaa, MO3rOBOU MITYPM

Poccuiickas 3JIEKTPOHHAs
Coneprxanne Kkypca « XUMHS»
(https://resh.edu.ru/subject/29/)

1IKOJIa.




36 | [ToHsTHE O CKOPOCTH XUMHUYCCKOH PEAKIIUH. OO6GbsicHEHHe M NPOTHO3UPOBAHME 3aBUCHMOCTH CKopocTu | POccHiCKast 3JIEKTPOHHAS LIKOJIA.
Ipakmuueckas paboma Ne 39%%/%%* XUMUYECKOHl  peakuum ~ OT  pasimuHblX  (axTopos; | COMEPIKAHUE Kypca «XuMusy
«M3yqeHne BIHSIHUS PasIMIHBIX (aKTOPOB OnnaHupoBaHUE U OCYIIECTBIEHHE HA MPAKTUKE XUMHUYECKUX (https://resh.edu.ru/subject/29/)
Ha CKOPOCTh peakium». MHCTpyKTax 1o SKCIICPUMEHTOB, MPOBEJACHUE HAOIIOACHUS, (OPMYITHPOBAHUC
TEXHHUKE OE30M1aCHOCTH BBIBOJIOB 10 PE3yJIbTaTaM dKCIIEPUMEHTA.
Dopma nposedenuss  3aHAMUL MpOBEJICHUE
9KCIIEPUMEHTOB (MTpa), pelIeHne KelcoB, o0cykaeHue, becena,
MO3TOBOM LITypM
37 | IlonsiTre 06 0OpaTUMBIX U HEOOPATHUMBIX O I[IpoBeaeHye BEIYUCICHHUIA. Poccuiickas 3JIEKTPOHHAS LIKOJIA.
XUMIYECKUX peakiusx. [Tpunmmm Jle @opma  nposedenus  samamuii:  pemenne  Keiicop, | COACPKAHUE Kypea «XuMHs»
IaTense */** o6y /IeH e, Gecea, MO3TOBOH MTypM (https://resh.edu.ru/subject/29/)
38 | OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU OIlpoBeseHne BHIYMCIEHHH 1718 paccTaHOBKM Koddduuuentos| Poccuiickas 3JIEKTPOHHAS LIKOJIA.
e METOJIOM 3JICKTPOHHOTO OajaHca. Conepxanne Kypca «XuMHsD»
Gopma  nposedenus  samsmuii:  pemenne  keiicos, | (Nttps://resh.edu.ru/subject/29/)
oOcyxenne, 6eceaa, MO3TOBOW IITYPM
39 | DnekTponuTHYECKast JUCCOLUAIMSL. . Vuactre B 00CYkKIEHUH CMBICIIA U3yYaeMbIX IOHATHA, a | Poccuiickast 3JIEKTPOHHAs LIKOJIA.

Ilpakmuueckana padoma Ne 28%*%/*%*
«PeleHne 3KCIEpUMEHTAIIBHBIX 33434 110
TeMe: «OIEKTPOIUTUYECKAS PEAKLIVSD.
NHCcTpyKTaX 0 TEXHUKE

TaK)Ke CMBICIIa TEOPUHU IIEKTPOITUTHICCKON JTUCCOIMAIINH;

° MJIaHUPOBAHUC n OCYIICCTBJICHUC Ha IIPAKTUKE
XUMHUYCCKUX SKCIICPUMEHTOB, IIPOBECICHUC Ha6J'IIO,I[eHI/I$I,

Coneprxkanne Kkypca « XUMHS»

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

0€e30I1aCHOCTH.

hopmynmupoBanme BBIBOJIOB o pe3yJibTatam

9KCIIEPUMEHTA,
Opabora B rpymmax I0 COOJIOACHHIO MpPaBWi O€30MacHOM
paboTel B JabopaTOpWW TPU WCHOIB30BAHUHM XHUMHYCCKOU
TIOCYJTBI 1 000PYTOBAHUS.

Dopma nposedeHusi 3anAmMuUll; TIPOBEACHUE SKCIEPUMEHTOB
(urpa), perieHue Kelcos, oOcykaeHue, becena




40 3J‘IeKTp0J'II/ITI/I‘IeCKa$[ JOUCCOLIUAIINA. . OO0BsICHEHUE NPUYNH DBJIEKTPOIIPOBOJHOCTH BOJHBIX Poccuiickas OJICKTPOHHAA HIKOJI1a.
Ilpakmuueckan padoma Ne 29%/** PacTBOPOB  BEIICCTB;, PA3JIMYCHHUE CIA0BIX W CHIIBHBIX Cozeprxanue Kypca «XuMus»
«PelieHne sKCIepUMEHTAIBHBIX 337134 10 DIIEKTPOJIMTOB; (https://resh.edu.ru/subject/29/)
TeMe «DJISKTPOIMUTEI U HEAJICKTPOIHUTHIY. . [UIAHMPOBAHHE W  OCYIIECTBICHHE HA  MPAKTHKE
IIpakmuueckas paboma Ne 30%/** XUMHYECKAX  OKCIEPUMEHTOB, TMPOBEJeHNEe HAOIIOICHHUS,
«Perenye sKCIIepUMEHTAIBHBIX 33/[a4 110 (hopMynpoBaHuE BBIBOJOB IO PE3YIbTaTaM IKCIIEPUMEHTA;
TeMme «CHIIbHBIC B c1a0bIe DIICKTPOIHTED). . .
paboTa B rpynie mo coOJIOICHHUIO MPaBHII 0€30M1acHON
HHCTpyKT2K 10 TEXHUKE 6€30TIacHOCTH paboTbl B 1a0OpaTOpUHM TPH HCIOIB30BAHUM XUMHUECKON
MOCYJIbI U 000PYIOBAHUS.
Dopma nposedenusi 3ansamuii; TPOBEACHUE DSKCICPUMEHTOB
(urpa), perieHue kKerico, o0CykKacHHE, Oecena
41 | DNEeKTPOIUTHYECKAS JUCCOIMALIHS. . [lnanupoBaHWe W  OCYLIECTBIE€HME Ha TpakThke | Poccuiickas JNIEKTPOHHAS IKOJIA.

Ipakmuueckas paboma Ne 31*[**
«V3yueHne BIUSHUS TEMIIEPATyphl Ha
JUCCOLIUALINION.

Ilpaxmuueckan paboma Ne 32%/**
«V3yueHne BIUSHUS KOHLICHTPALUH
pacTBopa Ha AUCCOLUALIUION.
Ilpakmuueckan paboma Ne 33 */**
«V3yueHne BNUSHUS PaCTBOPUTENS Ha
JUCCOLIUALINION.

Ilpakmuueckan paboma Ne 34 *%/%**
«Onpezenenne KOHICHTPAIUH COJIH T10
AIIEKTPOTIPOBOTHOCTH PacTBOPAy.
NHcTpyKTaX 10 TeXHUKE 0€30TTaCHOCTH

XUMHUYCCKHUX OKCIICPUMCHTOB, IMPOBCACHUC Ha6JHOZ[€HI/Iﬂ,

(dhopMynupoBaHHE BBIBOJIOB IO PE3yJIbTaTaM dKCIIEPUMEHTA;

. paboTa B rpyImax mocoOI0AeH IO PaBUI 0€30MacHO
paboTel B J1abOpaToOpuM MpPH HCIOJIb30BAHUH XHMHYECKON
MOCYIbI ¥ 000PYI0BaHUSI.

Dopma nposedenusi 3ansmuil; TIPOBEICHHUE SKCIIEPUMEHTOB
(urpa), peieHue KewcoB, oOCyxjaeHHE, Oecela, NMPOBEIACHUC
npodeccuoHaIbHON POOKI

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




42 | Peakiuu nonHoro oomena. Ilpakmuueckasn . [lnanupoBaHWe W  OCYyHIECTBIEHWE Ha TpakTHke | Poccuiickas JJIEKTPOHHAS IIKOJIA.
paboma Ne 35*«Pemenue XMMHYECKHX OKCIIEPUMEHTOB, IpoBeaenne Habmonenus, | Comepixanue Kypca «XUMUD»
HKCHEPUMEHTAIBHBIX 337124 110 TEME (bopMyIIpOBaHUE BHIBOJIOB 110 PE3yJIbTaTaM SKCIIEPUMEHTA; (https://resh.edu.ru/subject/29/)

«Peaxunn MOHHOrO obmena. . paboTa B rpyImax 1o coOI0AEHNIO MPABUI 6E30MacHoi

B3aHMUOIleHCTBH€ rujpokenza apus c paboTbl B 1a0OpaTOpUH TMPH HCIOJB30BAHUU XUMHUYECKOU

CEPHOI KUCIIOTOI». HOCY/Ibl U 000PY10BaHHUSI.

HNHcTpyKTaXK 10 TEXHUKE 0€30TTaCHOCTH Do 5 ..

pMA nposedeHUs 3aHAMuUU: TIPOBEACHHE HKCIEPUMEHTOB
(urpa), perenue kecoB, oOCykaeHne, becena

43- | Peaknyu HOHHOTO OOMEHa. . [lnaHupoBaHWe W  OCYLIECTBICHHE Ha TpakTHke | Poccuiickast ANIEKTPOHHAS HIKOJIA.
44 Ilpakmuueckan padoma Ne 37*«PeuieHue XUMHUYECKAX  OKCIIEPUMEHTOB, mpoBencHue Habmonenus, | Comepxanue Kypca « XUMHUD»

JKCIMEPUMEHTAIBHBIX  3aJad 10  TeMe
«Peakuus HeWTpanuzauuu. BzaumoercTeue
TUAPOKCUJA HATPHUsSl C COJIIHOM KHCIIOTOW».

Ilpakmuueckaa  paboma  Ne  38%/**
«PellieHre IKCIIEPUMEHTANBHBIX 33Ja4 10
TeME «dermaparanus COJIENY.
Ilpakmuueckan  paboma N  40%/**

«OmpeneneHne XJIOPUA-UOHOB B THUTHEBOM
BOJICY.

Ilpakmuueckan  paboma N  41%/**
«Ormpenenenne HUTPAT-HOHOB B
MUTATEJIBHBIX ~ pacTBOpax €  MOMOIIBIO
HMOHOCEJIEKTUBHOTO IIEKTPOAA.

HHcTpyKTaX 0 TEXHUKE 0€30IacHOCTH

(hopMynHupoBaHHE BBIBOIOB I10 PE3YJIbTaTaM 3KCIIEPUMEHTA;

. paboTa B rpymmnax mo coOJIOCHHIO MPaBUII OE30MMacHOM
paboThl B 7abOpPaTOPHHM MPH HCIOJL30BAHUH XHMHUYCCKOM
MOCYJIbl U 000PYIOBAHUS.

Dopma nposedenusi 3ansmuii. TIPOBEJACHUE DKCIEPUMEHTOB
(urpa), perieHue kercoB, o0CykKaeHHE, Oeceaa

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




45 | I'maponus coreid. . [lnaHupoBaHWEe ¥ OCYHICCTBICHHE Ha MpakTHke | Pocchiickas oieKTpOHHAs MIKOJIA.
Ilpakmuueckan paboma Ne XMMHYECKHX OKCIIEPUMEHTOB, MpoBenenne Habmonenus, | Comepixanue Kypca «XUMUD»
36%/**«Onpenenenne pH pacTBOpoB». (bopMyaHpoBaHUE BBIBOIOB TI0 Pe3yJibTaTaM IKCIICPUMEHTA; (https://resh.edu.ru/subject/29/)
HHCTpyKTaXK O TEXHUKE OE30MaCHOCTH. . paboTa B rpymnmnax mo coOJIIOACHHIO MPaBUII OE30MMacHON
(ucnonvzoeams 3adanus BIIP u OI'3) paboTel B 1a00OpaTOPUU TPH WCIOJIB30BAHUN XUMHUYECKOH

TOCYABI M 000PYAOBaHUSI.
Dopma npoeedenuss 3auaAmMUll. TPOBEICHUEC 3KCIICPUMCHTOB
(urpa), perieHue kKerco, o0CykKacHHE, Oecena

Tema 5. HemeTrasiibl 1 ux coeguHenus (7 yacoB)

46 | TI'amoreHsl. . Onpenenenue XJIopua-, OpomMua- M Woaua-MoHoB B | Poccmiickas JIEKTPOHHAS IIKOJIA.

Ilpakmuueckan paboma Ne 42%%/%** pacTBOpE; Conepxanue Kypca « XuMus»

https://resh.edu.ru/subject/29/
«Perenne sKciepuMEHTAIBHBIX 33124 IO . [IAHUPOBAHHE M  OCYIIECTBICHHE HA  TPAKTHKE (http J )
Teme «CBOiHCTBa OPOMHOM BOBI». XAMHYECKMX  OKCIEPHMEHTOB, IPOBEJEHHE HAOIIOIEHHMS,

Ilpakmuueckan paboma Ne
A3**[***(PerieHne IKCIIEPUMEHTATBHBIX
3aga4 o reme «Hemerasmiel. I"anorexs:.
Nzyuenne pu3MUECKUX 1 XMMUYECKUX
CBOHCTB xJiopa». MHCTPYKTaX MO TEXHHUKE
0e30macHOCTH

(hopMynHupoBaHHE BBIBOIOB I10 PE3YJIbTAaTaM 3KCIIEPUMEHTA;

. paboTa B rpyIie 1mo COOJIIOCHUIO MPaBUI OS30MMacHOM
paboTel B 1a0OpaTOPUU TPU HCTIOIB30BAHUM XHUMHYECKOM
MOCYJIbl U 000PYIOBAHUS.

Dopma  npogedenuss 3aHAMUL TIPOBEJICHUE DKCICPHUMEHTOB
(urpa), perenue kerico, o0CyxkaeHue, becena




47 | DOnements! VIA-rpynmel. Ilpakmuueckas . OmpesieniecHie  Hanuuust  Cynbpur-, Ccyinbhun- u | Poccuiickas 3JIEKTPOHHAS LIKOJIA.
padoma Ne 44*«Pemienne CcyIbhaT-MOHOB B PACTBOPE; Conepxanue Kypca «XuUMUs»
SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME (https://resh.edu.ru/subjectf29/)

. IUIAHUPOBaHWE M  OCYIIECTBICHHE HAa TMPaKTHKE
«[InaBneHne u KpUCTALIU3ALHUS CEPBI».
XMMUYECKHX O3KCIIEPUMEHTOB, IPOBEACHUE HaOJIIOJCHHS,
Ilpakmuueckasn paboma Ne .
s s (hopMynupoBaHHE BBIBOIOB I10 PE3YJIbTAaTaM 3KCIIEPUMEHTA;
45%*[ «Pemienue SKCHEpUMEHTABHBIX
samau mo Teme «Hemeramsl syuenue . pabota B rpymme mo coOIr0IeHII0 TpaBuil 6e30nacHon
CBONCTB CEpHUCTOrO Taza H CepHHCTOﬁ pa6OTI:I B J'Ia60paT0pI/II/I Ipyu HCIIOJIb30BaHHUHU XUMHUYECKOUN
KHUCIIOTBD». MOCy Il U 000PYIOBAHUSI.
HHcTpyKTaxk o TeXHUKE OE30MacHOCTH. Dopma nposedenusi  3aHAMUI: MIpOBEICHHUE
SKCIIEPUMEHTOB (MTpa), pelIeHne KelcoB, o0cyxaeHue, oecena,
MO3TOBOH LITypM

48 | Dnementsl VA-TpyIIbL. . [InanupoBaHHe M OCYLICCTBICHHME Ha IpakTHKe | Poccuiickas — OSNeKTpOHHas — IIKOJA.
Ilpakmuueckas paboma Ne 46*%/*%* XUMHUYECKAX  OKCIIEPUMEHTOB, MpoBencHue Habmonenus, | Comepxanue Kypca « XuUMHUD»

«Pelenne 5KCepUMEHTAIbHBIX 33124 110 (hopMynHupoBaHKEe BBIBOIOB IO PE3yJIbTaTaM dKCIIEPUMEHTA; (https://resh.edu.ru/subject/29/)
Teme «OCHOBHbIE CBOHCTBA aMMHaKay. . paboTa B rpymnme IoCOONIOICHNI0 MPaBHIl Oe30MacHoH
Ilpakmuueckaa paboma Ne paboTel B JIabOpaTOpPUM TIPU HCIOJIB30BAHMU XHMHUYECKON
47**[***«OnpeneneHne aMMHUaYHON HOCY/Ibl B 000PYI0BaHMS.
CEJTUTPBI B MOYEBHHBD). MHCTpyKTAK 110 Dopma nposedenuss 3auamull. TPOBEIEHUE DSKCIIEPUMEHTOB
TEXHHUKE OE30MaCHOCTH (urpa), perenue kerico, o0CyxkaeHue, becena

49- | Onementsl [VA-rpynmsl. . [lnaHupoBaHWe W  OCYyHIECTBIEHHE Ha TpakThke | Poccuiickas 3JIEKTPOHHAs LIKOJIA.

50 Ilpakmuueckan  paboma  Ne — 48%%* XMUMHAYECKHX  OKCIIEPUMEHTOB, TMpoBeaeHne Habmoaenus, | Comepikanue Kypca «XUMUD»
«PellleHNe IKCIEPHMEHTANIbHBIX 334 110 (hopMynHpoOBaHKE BBIBOIOB IO PE3YNIbTAaTaM SKCIIEPUMEHTA; (https://resh.edu.ru/subject/29/)
sajaHusm 23, 24 OI'D mo xumumy. . pabota B rpyIie HOCOOJIIOJCHUIO MpaBui Oe30MacHON

NHcTpyKTaX 10 TeXHUKE 0€30MTaCHOCTH

paboTel B JabopaTOpWW TPU WCIOIB30BAHUM XHUMHYCCKOM
ITOCYZBI M 000PYAOBaHUSI.
npogedeHus 3aHAMUL

Dopma IIPOBEICHUE

AKCIIEPUMEHTOB (UTpa), pelIeHUe KeCOB, 00CYKICHUE




51- | Pemenue 3amau | HpOBCILCHI/IC BBIUUCJIEHUU IO XUMUYECKUM Poccuiickas 3JICKTpOHHAs IIKOJIa.

52 YpaBHEHUAM. Conepxanue Kypca «X_HMH;{»

Dopma npoeedenuss  3aHAMUL. pelieHue KeNcoB, (https://resh.edu.ru/subject/29/)
oOcyxeHne
Tema 6. MeTa/uibl U X coequHEeHUd (6 YacoB)

53 | MeTtamisl. . [InaHupoBaHHMe ¥ OCYIIECTBICHME Ha mpakTHke | Poccuiickas JIIEKTPOHHAS IKOJIA.
Ilpakmuueckaa  paboma N  49*[** XAMHYECKHX  OKCIEPUMEHTOB, mpoBeacHue HabmogeHus, | Coaepixanue Kypca « XuMHUA»
«MonenupoBaHue METaILTHYECKON (hopMynHpOBaHKE BLIBOJIOB IO PE3yJIbTATaM IKCIIEPUMEHTA; (https://resh.edu.ru/subject/29/)
KPUCTAITHIECKON PEMICTKI. . pabota B rpymnme MOCOOIIOACHUIO TPaBUi 0E30MacHOM
MHCTpyKTaXK MO TEXHUKE O€30MacCHOCTH paboThl B JIAOOPATOPHH TIPH HCIOJIB30BAHUH XHMHYECKOM

MOCYJIbI U 000PYIOBAHUS.
Dopma nposedenus BAHAMULL MPOBEICHHE
3KCIIEPUMEHTOB (UIpa), PelIeHUE KEHCOB, 00CYKICHUE

54 | Metamtbl. . [lnanupoBaHWe M  OCYLIECTBIEHME Ha npaktuke | Poccuiickas 3JIEKTPOHHAS IIKOJIA.
Ilpakmuueckan paboma Ne 50%*/*** XHUMHUYECKUX OKCIIEPUMEHTOB, TIIpoBejieHMe Habmozenus, | Conepxanne Kypca <<X_PIMI/I$I»

«PeleHne KCIIepUMEHTABHBIX 3314 110 (hopMynHrpoBaH¥Ee BBIBOIOB IO PE3YJIbTaTaM dKCIIEPUMEHTA; (https://resh.edu.ru/subject/29/)
teme  «CpaBHHUTE/bHAs . pabota B rpymme NOCOOIIOJEHUIO MpaBUil OEe30MacHOM
XapaKTCpUCTHKA BOCCTaHOBUTEIbHOM paboTel B 7a00OpaTOpUU TPHU HCIONB30BAHUN XUMHUECKOMH
CMOCOOHOCTH METAIIOBY. MHCTPYKTaXK 1O HOCYZbI U 000pYIOBaHUS.
TEXHUKE Oe301acHOCTH Dopma nposeoenus 3aHAMULL NPOBEJIEHHE
SKCIIEPUMEHTOB (UTpa), pEIICHHE KEHCOB, 00CYXICHUE
55 | Meramsr A-rpyrmin. OIlnanupoBaHKe W OCYIIECTBIEHME Ha IPaKTHKe XMMUYeckux | POCcHiCKas SJIEKTpOHHAA HmIKoJIa.

Ilpakmuueckaa paboma Ne 5]%*%/%**
«Pemienre 3KCIEPUMEHTATLHBIX 3aaad  II0
TeMe «KaJpIuii U ero coeIMHEHUS.

OKCIICPUMCHTOB, MPOBCACHUC Ha6J'HO,Z[eHI/I$I, (bOpMy.]'IPIpOBaHI/Ie
BBIBOJOB IO pE3yJibTaTaM 53KCIICPUMCHTA,

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

BsaumogelictBue  M3BECTKOBOM  BOOBI €
YIJIEKUCIIBIM Ta30M).

HHCcTpyKTaX 10 TEXHUKE 0€30IacHOCTH

Opabota B rpymme Mo COOJIOJACHHIO IPaBHI OE30MMacHOM
paboTel B JabopaTOpWW TPH WCIOIB30BAHUHM XHUMHYCCKOU
MTOCYZIBI M 000PYAOBaHUSI.
nposedenus 3aAHAMUIL

Dopma MIPOBEJICHNE

AKCIIEPUMEHTOB (UTpa), pEIICHHE KEHCOB, 00CYXICHHUE




56 | Merawwibl B-rpymm. 1 . [lnanupoBaHWe M  OCYyLIECTBIEHME Ha npaktuke | Poccmiickas 3JICKTPOHHAS TITKOJIA.
Ilpakmuueckan paboma Ne  §2%%/*%* XMMHAYECKHX OKCIIEPUMEHTOB, mpoBefeHne Habmomenus, | Comepixanue Kypca «XUMUD»
«PerieHne SKCIIEPUMEHTATIBHBIX 33134 TI0 (bopMyIHpOBaHUE BBIBOJIOB TI0 PE3yJIbTaTaM IKCIICPUMEHTA; (https://resh.edu.ru/subject/29/)
Teme: «Keneso Oxucrnenne kenmesa BO . pabota B rpyImrme mocoOIOACHHIO MPaBmUil Oe30MacHON
BIIAKHOM BO3IYXE). paboThl B J1a0OPATOPUM TPH HCIIOJIL30BAHUM XUMHUYECKON
HNHcTpyKTaXK 10 TEXHUKE 0€30TTaCHOCTH HOCYAbI U 000pYyI0BaHUSL.
Dopma nposeoerust 3aHAMUL. MpOBEJICHNE
SKCIIEPUMEHTOB (MTpa), perieHne KecoB, 00CyKIeHue
57- | Pemenue 3amau 2 O IIpoBeeHNe MaTEeMATHYECKNX BEIYHCIICHHH 10 Poccwiickast 2eKTpoHHAS TIKOTIA.
58 XHMHYECKHM YPaBHEHHUSM. Coneprxanue Kypca <<X-I/IMI/ISI»
Dopma nposedenuss  3aHAMUlL. pelienue KEINCoB, (https://resh.edu.ru/subject/29/)
o0cyxeHue
Tema 7. Xumus u oxkpy:xarowmas cpeaa (10 yacon)
59 | OCHOBBI PKOIOTUIECKON TPAMOTHOCTH. 1 0 ITpoBeeHye MaTeMAaTHYECKNX BEIYHCIICHHH 110 Poccuiickas JIEKTPOHHAS HIKOJIA.
XHUMHAYECKOE  3arps3HEHHE  OKpYXKarolen XHMHHYECKUM YPABHEHHSIM. Copneprxanune Kypca «X_HMI/I}I»
cpemsl */**, Dopma nposedenus  sansmui: pemeHne KeiicoB, (https://resh.edu.ru/subject/29/)
o0CyKIeHHE
60 | Dxomormveckne MPOOIEMBI, CBSI3aHHBIE C 1 ] ITpoBeeHNe MaTEeMATHYECKNX BEIYHCIICHHH 110 Poccuiickast AIEKTPOHHAS IIKOJIA.
COeIMHEHHUSMH YTJiepoja, a3oTa, Cephl, XHMHUECKIM yPABHEHHSM. Conepxanue Kypca <<X-I/IMI/I$[>>
TSOKEJBIX METAIIOB */**, Dopma nposedenun  3anAmui: permiene KeiicoB, (https://resh.edu.ru/subject/29/)
o0CyKIeHHE
61 | [TonsTve 0  mpeneiabHO  JIOIMYCTUMOM 1 O I[IpoBe/ieHNe MaTEMaTHUECKUX BLIYUCIIEHHUH 11O Poccuiickas 3JIEKTPOHHAs IIKOJa.
koHuenTpammy ermects (ITJIK) */**. XUMHUECKHM yPABHEHHSM. Copneprxanune Kypca «X_HMH;{»
. . (https://resh.edu.ru/subject/29/)
Dopma nposedeHuss  3aHAMULL pelieHue KelicoB,
o0cyKIeHHe
62 | IlpoekT — 3TO POCTO 1 . [IpoBeneHne  MPOEKTHO-MCCIIEOBATEIHCKON

paboTeI IO BEIOPaHHOI TeMeE;

. ucrosibzoBanne UKT nnst co3manus Mojienen,
MOATOTOBKHU MPE3CHTAIUH, TOKIAJ0B [0 TEME.




Dopma nposedenuss  3aHAMUL. pelieHue KeNcoB,
oOcyxeHne

67

PaboTa Hax nmpoekTom

. [IpoBeaenne MNPOEKTHO-UCCIETOBATENLCKOM

paboThl Mo BEIOpaHHOH TeMe;

i ucnoiszoBanne UKT nnst co3manus Moenen,
MOATOTOBKHU MPE3eHTALUM, TOKIaJ0B 10 TEME.

Dopma npogedenuss  3aHAMUL. pelieHue KeNcoB,
o0CyKICHHE

68

3amura npoekta. [logBeaeHue UTOroB

O BricTpanBanue pa3BEpHYTHIX YCTHBIX OTBETOB.
Dopma  npogedenuss  3aHamull:  3alIUTa  TPOEKTA,

TUCKYyCCHUsI, O0CYXKICHNE







