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HosicHuTeabHAsA 3aNMCKa
Pabouas mporpamma o xumuu uis 11 kmacca pa3paboTaHa Ha OCHOBE:
- @epepanbHOrO0 TOCYIAPCTBEHHOIO 00pa30oBaTeNIbHOTO CTAaHJIApTa CpeIHEero OOMIero
obOpa3oBanus k yueOnukam aBropoB O. C. 'abpuensina, N. T'. Octpoymona, C. A. CrnagkoBa
10—11 xmaccoB 0a30BOro ypoBHS 001eo0Opa3oBaTenbHbIX opranu3anuid. CTpykTypa H
coJiepkaHue pabovell mporpaMMbl COOTBETCTBYIOT TPEOOBAHHSM.
- Yue6noro mrana '6OY COILI Ne 414 na 2023-2024 yueOHbIii rog;

- OcHoBHOW 00pa3oBaTeIbHONW MPOTPaMMBI OCHOBHOTO oOmIero obpaszoBanus ['BOY
COHI Ne 414 na 2023 - 2024 yueOHbIii o,

- [lonoxenus «O cocTtaBieHUH paboO4MX IporpaMM yuureiasmMu-npeamerHukamu I'bOY
cpennsisi mkona Ne 414 KpacHocenbckoro paiiona Cankrt-lIletrepOypra», yTBEpKIEHHOTO
JUpEeKTOpoM 1Kokl ['a3pieBoii T.A.

Ieau kypca.

e @opMHpOBaHHE y YYaIIMXCSI XUMHUYECKOW KapTHHBI MHpa KaK OPraHU4EeCKOM YacTH €ro
LIEJIOCTHON €CTECTBEHHOHAYYHOU KAPTUHBI,

® pa3BUTHE N103HABATEIbHBIX UHTEPECOB, UHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
ydalxcs B IPOLEcce U3y4eHUsI MMM XUMUYECKONW HAyKH U €€ BKJIaZa B COBPEMEHHBIN
HAay4YHO —TE€XHUYECKHUI IIPOrpecc.

® [IOATOTOBKE K  OCYIIECTBICHMIO  OCO3HAaHHOIO  BbIOOpa  HMHAUBUAYAJIbHOMN
o0pa3oBaTesIbHON WK NPO(EeCcCHOHANTBHOMN TPaeKTOpUH.

® [IpUOOPETEHUH OIbITa pa3HOOOPa3HOMN AEATEIbHOCTH, ONbITA TO3HAHUS U CAaMOTIO3HAHMS;

3amaun.
[IporpaMmMa HampaBjeHa Ha  (opMHpOBaHHE  IEHHOCTHO-CMBICIOBBIX, Y4e€OHO —
[IO3HABATEINIBHEIX, yueOHO-yNpaBICHUYECKHUX, y4eOHO-KOMMYHUKaTUBHBIX, y4eOHO-

WH(OPMAILIMOHHBIX YMEHMI U HABBIKOB.

Pa3BuTHe IIOTMYECKOTO MBIIUIEHUS Ha OCHOBE (OpPMHUpOBAHHS YMEHHIl CpaBHUBATH,
KJaccuuIpoBarh, 000011aTh, 1€7aTh BEIBOBI, aHATU3UPOBATh, COTIOCTABIISATD.

OCBOEHHE BAKHEUINX 3HAHUKW OO0 OCHOBHBIX TMOHSATHUAX M 3aKOHAX XHUMHUH, XUMHUYECKOU
CHMBOJIMKE;

OBJIaJleHHe YMEHUSIMH HaOMIOJaTh XHMHYECKHWE SBICHHUS, MPOBOAUTH XHUMHUYECKUN
HKCIIEPUMEHT, MPOU3BOAUTH PACUEThl HA OCHOBE XMMHUYECKUX (DOpPMYN BEIIECTB W ypaBHEHUI
XUMHYECKHUX PEaKInii;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB M WHTEIUICKTYalbHBIX CIOCOOHOCTEH B mpolecce
MPOBEJCHUS XHMHYECKOTO OJKCIEPUMEHTa, CaMOCTOSITENFHOTO TPUOOpPETeHHs] 3HAHUH B
COOTBETCTBUH C BO3HUKAIOIIMMH KU3HEHHBIMH IIOTPEOHOCTSAMH;

BOCIIUTAHME OTHOIICHHUS K XUMHUU Kak K OJHOMY U3 (QYHIAMEHTAIBHBIX KOMIIOHCHTOB
€CTECTBO3HAHHUS U DJIIEMEHTY OOII[eYeTIOBEUeCKON KYIbTYPHI;

NpUMeHeHHe TONTYYCHHBIX 3HAaHUW M YMEHHH I 0€30MacHOro HMCIHOJb30BaHHUs BEIIECTB U
MaTepHaJIOB B OBITY, CETLCKOM XO3SIMICTBE U Ha MPOU3BOJICTBE, PEUICHUS MPAKTUICCKUX 337124 B
MOBCETHEBHOW JKM3HHU, NMPEIYNPEXIACHUS SIBICHHM, HAHOCAIIUX BpEX 3J0POBBI0 UEIOBEKA U
OKpY>Kalolleu cpene.

IIpoexTHpoBaHMe U peaJu3alMsA BbITYCKHUKAMU OCHOBHOM IIKOJIbI JINYHOW 00pa3oBaTeabHON
TPaeKTOPUU: BEIOOP MpOodmIss 00ydeHHUS.

MecTto npeamera B y4eOHOM IJIaHe

[Ipemmaraemass pabouass mporpamMma pealu3yeTrcs B YYCOHMKAaX XUMHH H Y4eOHO-
METOANYCCKUX HOCOGI/ISIX, CO3aHHBIX KOJIJICKTUBOM aBTOPOB IO PYKOBOACTBOM

O.C. I'abpuensna 1 vac B Hememro (0a30BBIM ypoBeHB). CTpyKTypa MpeiaraeMoro
Kypca peliaer JBe MpoOsieMbl HHTETPAIK B 00YICHUH XUMUH: TIepBasi — BHYTPUIPeIMeTHAasI
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HHTerpanus, BTopas — MexnpeaMerHas. Kpome 3Tux nByx BeIyIIMX WHTETPUPYIOIIMX UJIEH,
B Kypc€ XHMHUU pealu3yeTcsl €lé OJHAa WIesl — WIS UHMezpayuu XUMUYECKUX 3HAHUU C
CYMAHUMAPHBIMU ~ OUCYUNIUHAMU: WCTOpUEH, JHUTEepaTypod, MHPOBOM XyJOKECTBEHHOM
KyJbTYypOH. DTO, B CBOIO OY€pE/lb, MO3BOJIAET CPEACTBAMHU y4eOHOro MpeaMeTa MmoKa3aTh poiib
XUMHUH U B COIIMAIBHOM cdepe uenoBeuecKoi esTelbHOCTH, T. €. OJIHOCThI0 COOTBETCTBOBATh
uesM o0pa3oBaTENLHOIO CTAHAPTA.

Y4eOHOo-MeTOAMUYECKOE OOecieueHue.
YueOHO-MeTOAUYECKUI KOMILIEKT
1. Xumus. Pabouas mporpamma. Ilpenmernas nunus yueOHukoB O. C. T'abpuensna, U. T.
OctpoymoBa, C. A. CnaakxoBa. 10—I11 xnaccel. ba3oBbiii ypoBeHb :ydeO.nmocobue ais
obmeooOpazoBar. opranuzanuii / O. C. I'abpuensu, . I'. Octpoymos, C. A. CnankoB — M. :
[Tpoceemienne, 2019. — 00 c. — ISBN
2.Yueonuk O.C. I'abpuensn, «Xumusi» 11 kiace, M. «/Ipoda», 2017 rona.
a) IuTepaTypa JUIsl y4aluxcs:
E.A. Epemun, H.E. Ky3pmenko «CripaBo4HHK IIKONBHUKA 10 xuMuH 8-11 kmace, M, «Ipoday, 2010 .
JLIO. Anuk6epora «3anumarenbHas xumus», M, «ACT — I[Ipeccy, 2009r.
0) JiuTeparypa AJisl yUUTeJIs:
1. I'a6puensn O.C., Meroauueckoe nocodue st yuurens. Xumus 11 kmacc. — M.: JIpoda, 2013.
2. A.H. JIékuH, C.E. JlomOpoBckas, «KoHTpoIbHBIE TPEHUPOBOYHBIE MaTepHaIIbl C OTBETAMU U
kommeHTapusmu» EI'D, CII6, «IIpoceemenue», 2017
3. A.M. Paneukuii, «KonTponbHbie padoThl o xumum» 10-11 kinaccel, M., «[Ipocsemenuey, 2013
B.b. Bonosuk, E.JI. Kpyrenkas «Oprannueckas xumust. Borpocsl. Yrpaxkuenwus. 3anaun. Tecte, CII0,
«CMHO IIpecey, 2013
4. B.H. lopoubkun, «Xumus. I'otroBumcs k EI'D. Tematuueckue tectsl», PoctoB — Ha-/{ony, «Jlernony»
2013, 2016
5. A.T'. Beepenckas, «Xumudeckue pacuets», CI16.,1994
6. H.E. Ky3nenioa, A.H. JIéBkuH, «3amaunnk no xumun», M., «Benrana — ['pacdy», 2008
B) 2JIEKTPOHHBIE MOCOOMS:
CD nucku «O01as 1 HeopraHuyeckas XuMusiy»,Opranudeckas XuMmus», «BupryanbHas madopaTopus»
HNuTepHeT-pecypcenl:

Poccuiickas anextponHas mkosa https://resh.edu.ru/

bu6nuoreka IIOK https://m.edsoo.ru

Marepuanbl 1JI KOHTPOJIS YPOBHS MOATOTOBKY YYAIIUXCH

Texkymmii KOHTpPOJb YycneBaeMocTH oOyvarouuxcs corigacHo Ilonmoxkenuto o Qopmax,
NEPUOANYHOCTH U MOPSAAKE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH M NMIPOMEXKYTOYHOM aTTecTaluu
obyygaronuxcst ['ocynapcTBeHHOT0 OFOIKETHOTO 00111e00pa30BaTEIBLHOTO YUPEKIACHHUS CPEIHEH
oOmeoOpa3oBarenpHoit  mkosnbl  Ne 414  Kpachocenbckoro paiiona Cankr-IlerepOypra
MPOBOAMTCS B T€UEHHE Y4eOHOro meproja (4eTBEepTH, MOJYTro/Ius) C LEIbI0 CUCTEMAaTHYECKOTO
KOHTPOJISI YPOBHSI OCBOCHMS OOYyYaroIIMMHCS TEeM, pa3JelioB, IJaB Y4eOHBIX HpOrpamMm 3a
OLICHMBAEMBbIN MEPHOJ,, TPOYHOCTH (POPMHUPYEMBIX IPEIMETHBIX 3HAHUW M yYMEHUH, CTENEHU
Pa3BUTHS AEATEIBHOCTHO - KOMMYHUKATUBHBIX YMEHHH, IICHHOCTHBIX OPUEHTAIUH.

Iopsinok, ¢opmMbl, NEPUOIUYHOCTb, KOJHMYECTBO OO0S3aTEIBHBIX MEPONPHUATHNA TpU
NPOBEICHUN TEKYILEro KOHTPOJS YCIEBAEMOCTH OOy4aroIlMXcs OTPaKEHbl B KaJeHIapHO-
TEMaTHYE€CKOM IUTAaHUPOBAHUH.

@®opMbI NPOBEPKH W OLEHKH PpPe3yJbTAaTOB O0y4YeHHsi: IIPOMEXYTOUHBIM, WTOTOBBIN
KOHTPOJIb, TOM YHCJIE€ TMPE3ECHTAllMH, 3allliTa TBOPUECKUX, MPOEKTHBIX, HCCIEIOBATEIbCKUX
pador.

Cnoco0bl NMpoBepPKHM M OLEHKH Pe3yJbTATOB O0OY4YeHMsl: YCTHbIC 3a4€Thl, NMPOBEPOUHBIC
paboThl, WHTEPAKTHBHBIC 3a/laHUs, TECTOBBIH KOHTPOJIb, NPAKTHYECKHE H JIA0OpATOPHBIC
paboThI, KOHTPOJIBHBIE PAOOTHI.


https://resh.edu.ru/
https://m.edsoo.ru/

CpencTBa NpoBepKH M OlleHKH Pe3yJIbTAaTOB 00y4eHHs: KIII0Y K TeCTaM, 3a4€THbIE BOPOCHI,
pa3HO-YPOBHEBEIC 3a/IaHUS, TPAKTHYECKHUE PAOOTHI, IA0OPATOPHBIC OIIBITHI.

Metoanueckue 0COOEHHOCTH U3YUYEHUs MPeaMeTa
3HAUYUTEIBHOE MECTO B COJEPKAHMM Kypca OTBOJUTCS XHUMHUYECKOMY 3SKcrepuMeHTy. OH
OTKPBIBAET BO3MOXKHOCTH ()OPMHUPOBATH y YUAIIUXCS CHEIHATIBHBIE IPEIMETHBIC YMEHUS:

®  BBIIOJIHATH IPOCTHIE XMMUUYECKUE OTIBITHI;

® VYYUT IIKOJHHUKOB O€30MacCHOMY M OKOJIOTMYECKH TIPaMOTHOMY OOpalIeHHI0 C

BELIECTBAMHU B OBITY M Ha IPOU3BOJICTBE

Opranuszanusi 00y4yeHus.
®opMmbl: MHAMBUIYaJbHAs, IApHAas, TPYIIIOBasi, MHTEPAKTUBHAS.
MeToabl 00yyeHus1:
ITo MCTOYHUKY 3HAHHUIA:CIIOBECHBIE, HAIVIAHBIEC, IPAKTHUECKUE;
I[lo ypoBHI0O T1O3HABATEJBHOH AKTUBHOCTH: TPOOJIEMHBIA, YACTHUYHO-TIOMCKOBBIM,
00BSACHUTEIBHO-WIITOCTPATUBHBII;
Ilo npuHOMIY pacy/ieHeHHMs HMJIM COeJIMHEHHMS 3HAHMM: aHAIMTHUYECKUN, CUHTETUYECKHH,
CPaBHUTEJBHBIN, 00001IAI0NIHH, KJIaCCU(PUKALIMOHHBIN.
TexHosoruu o00y4yeHusi:pa3sHOOOpaA3HbIE, HANPUMEpP, WHAUBUAYAIBHO - OPHEHTUPOBAHHAS,
pasHo - ypoBHeBas, UKT.

.HI/I‘IHOCTHI)IC, METANIPEAMETHBIC H IPEAMETHLIC PE3YJbTAaThI OCBOCHUS KypcCa
ILGHTGHBHOCTB YUYHUTCIIA B 06y‘~IeHI/II/I XHUMHHU B CpCI[HGfI IIKOJIC JOJIDKHA OBITH HallpaBJICHA Ha
JOCTHIXCHHC O6y‘IaIOHII/IMI/IC$[ CICAYIOIIUX JIUHYHOCHIHBIX PE3YIbmMamoes.

e B IICHHOCTHO-OPHCHTAIMOHHON cdepe — o0cosHanue POCCUUCKON Tpa)JTaHCKON
UJEHTUYHOCTH, ATPUOTU3MA, YYBCTBA FTOPJIOCTH 32 POCCUICKYI0 XUMUYECKYIO HAYKY;

e B TpymoBoili chepe — 2omoéHocmb K OCO3HAHHOMY BBIOOpPY JAanbHEiIIen
00pa3zoBaTenbHON TPACKTOPUH WK TPYJIOBOU NIEATEIbHOCTH;

e B I0O3HABaTEIbHOW (KOTHUTUBHOW, MHTEIIEKTYalbHOW) chepe — ymeHue YIPaBISATh

CBOEH MO3HABATENBHON JEATEIBHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K 00Pa30BaHUIO, B
TOM YHCJIe CaMOOOPa30BAHMIO, HA TIPOTSKCHUH BCEH KU3HU; CO3HATEILHOE OTHOIICHHE K
HENPEepPHIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCIEUTHOW TMpodecCHOHAIBHOU W
OOIIECTBEHHON JEeITCILHOCTH;

e B cdepe cOepeeHUs 30POBbI — npuHsmue N peanu3ayus MCHHOCTEH 3J0pOBOTO H
Oe3omacHOro 00pasa KU3HH, Henpusmue BPEIHbIX MPUBBIYEK (KypeHUs, ymoTpeOIeHus
AJIKOTOJIA U HapKOTI/IKOB) Ha OCHOBEC 3HaHPII>i O TOKCUYECCKOM " HapKOTI/I‘-ICCKOM I[Cf/iCTBHH
BEIIIECTB;

Memanpeomemusimupe3yibmamamu OCBOCHHS BBITYCKHUKAMHU CpPEIHEH MIKOJNBI Kypca

XHUMHMH SBIISIOTCS

®  UCNONb308aHUe YMEHUW W HABBIKOB PAa3JIMYHBIX BUIOB TMO3HABATEIHHOU AESITENHHOCTH,
npumeHerue OCHOBHBIX METOJIOB TIO3HAHUS (CHCTEMHO-HH()OPMAIIMOHHBIA aHAJIH3,

HaOro/1eHue, U3MEpEHHE, IIPOBEJICHUE JKCIIEPUMEHTA, MOJIEJIMPOBaHUE,
HCCIIeIOBATENbCKas AESITeNIbHOCT) U U3YUEHHUs DPA3JIUYHBIX CTOPOH OKpY’KaoLIei
JENCTBUTENBHOCTH;

® glaodeHue OCHOBHBIMHU WHTEIJIEKTYyadbHBIMU oOmepanusMu ((HopMylIupoBKa THIIOTE3,
aHaJdM3 W CHUHTE3, CpaBHEHHWE W CHCTeMaTHh3anus, OOOOIIeHHEe W KOHKPETH3aIlus,
BBISIBJICHHE TTPUYMHHO-CIIEICTBEHHBIX CBS3EH U MOUCK aHAJIOTOB);

® n03HaHue 0OBHEKTOB OKPYKAIOIIETO MUPa OT OOIIETO Yepe3 0COOCHHOE K €IMHUYHOMY

®  )MeHue BBIIBUTATH UJCH U ONIPEICISITh CPEICTBA, HEOOXOAMMBIC JIJISl X peaTn3allii;

® yMeHue ONIPENEISATD 1EJU U 3a/1a4u ACSATEIHbHOCTH, BRIOMPATh CPEJICTBA PeaTM3alluy 11!
U NIPUMCHATH UX HA IIPAKTUKC,



®  UCNONb308aHUe PABNUYHBIX HMCTOYHUKOB JUIS TONYyYEHHUsS XUMHYECKOW HWHMOpManuu,
MOHMMAaHUE 3aBUCUMOCTH COJICpPKaHUs ¥ ()OPMBI TIPEICTaBIICHUsT HH(DOPMAIIMH OT LIeJIeH
KOMMYHUKAIUU U aJipecarTa;
® yMeHue TPOAYKTHUBHO OOIIATHCS M B3aUMOJICHCTBOBaTHL B IPOILIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTBHIBATh IMO3UIUU JAPYTUX YYACTHUKOB ICSATEILHOCTH, 3PPEKTUBHO
pazpemaTh KOHQIUKTHL;
® 20MOBHOCMb W CIOCOOHOCTH K CaMOCTOSITETHbHOM HH(POPMAIMOHHO-TIO3HABATEIBHOM
JEATEeIbHOCTH, BKJIIOYash YMEHHE OpPHEHTHUPOBATHCS B  PA3JIMYHBIX HMCTOYHHKAX
uH(pOpMalii, KPUTHUECKU OLEHUBATh U UHTEPIIPETUPOBATh HHPOPMAIIHUIO, TTOTYyJaeMYIO
U3 pa3JINYHbIX UCTOYHUKOB;
® yMeHue UCTIONB30BATh CPEICTBA MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
(manee — UKT) B pemieHun KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3ama4 ¢ CcoOMIoJeHNeM TpeOOBaHWI IPrOHOMHUKH, TEXHHKH OE30IMaCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(MOPMAMOHHON
0€30I1aCHOCTH;
® gnadeHue SI3BIKOBBIMU CPEJCTBAMU, B TOM YHUCJE U SI3BIKOM XUMHUU — YMEHHUE SICHO,
JIOTUYHO Y TOYHO M3JIaraThb CBOKO TOYKY 3pPEHUs, MCIOJb30BaTh aJCKBAaTHBIC SI3bIKOBHIC
CPEIICTBA, B TOM YHCJIC U CHMBOJIbHBIC (XUMUYECKHE 3HAKHU, POPMYIIBI U YPaBHCHUS).
Ilpeomemuvimu pesynomamamu W3y4eHHs] XUMHUU Ha 0a30BOM YypOBHE Ha CTYIEHU
CpeIHero o0mero 00pa3oBaHuUs SIBISIOTCS:
B [TIO3HABATEJILHOM cepe
3Hanue (NOHUMAaHUe) N3YYCHHBIX MMOHSATHIA, 3AKOHOB Y TEOPHH;
YMeHue OIUCHIBaTh JEMOHCTPALIMOHHBIE M CAMOCTOSITEIBHO IPOBEAEHHBIE 3KCHEPUMEHTHI,
UCIIOJIB3YS JIJIS1 3TOT'0 €CTECTBEHHBIH (PYCCKUI, POJHON) SI3bIK U SI3bIK XUMUU;
YMeHue KIacCUPUIMPOBATh XUMHUYECKHE DSJIEMEHTHI, MPOCThIE W CIIOKHBIE BEIIECTBA, B TOM
YUCJIE U OPTAHUYECKUE COCTMHEHUSI, XUMUYECKHE PEAKIINH 10 Pa3HBIM OCHOBAHUSIM;
YMeHue XapaKTepu30BaTh M3YUYECHHbIE KJIACCHI HEOPraHUYECKHUX U OPraHMYEeCKUX COEIMHEHHUH,
XUMUYECKHUE PEaKIIHH;
20MOBHOCMb TIPOBOAUTh XHUMHUYECKUH JKCIEPUMEHT, HaONIoAaTh 3a €ro MpPOTEKaHHEM,
(UKCUPOBATh PE3YNbTATHl CAMOCTOSITEILHOTO M JEMOHCTPUPYEMOTO SKCIEPUMEHTA U JIeNaTh
BBIBOJIBI;
ymenue  (HOPMYITUPOBATh  XUMHUYECKHE  3aKOHOMEPHOCTH, TPOTHO3UPOBATH  CBOMCTBA
HEN3YYEHHBIX BEIECTB 110 aHAJIOTUU CO CBOMCTBAMHU M3yUYEHHBIX;
NOUCK WCTOYHMKOB XMMHYECKOW HMH(OpMaluM, MOJyYCHHE HEoO0Xoaumon wuHbopmarmu, eé
aHaJIN3, U3TOTOBIEHUE XUMUYECKOTO HH(POPMAIIMOHHOTO MPOIYKTA U €ro MPe3eHTalINS;
é1adenue  00SI3aTENbHBIMU  CIPAaBOYHBIMH ~ MaTepuanamu: Ilepuoamdeckoil  cucTeMou
xumudeckux sneMeHToB [I. V. MenpaeneeBa, Tabnuiieii pacTBOPHUMOCTH, SIEKTPOXHUMHUYECKUM
PSAIOM HANPsDKEHUW METAJUIOB, PSJIOM DJIEKTPOOTPUIIATEILHOCTH — ISl XapaKTEPUCTUKH
CTpPOEHHS, COCTaBa M CBOHCTB aTOMOB XHMHYECKUX »dieMeHTOB |—IV mnepuomoB wu
00pa30BaHHBIX UMHU MIPOCTHIX U CJIOKHBIX BEIICCTB;
YCmaHoseHue 3aBUCUMOCTU CBOMCTB U MPUMEHEHHUSI BXKHEHIINX OPraHUYECKUX COSAMHEHUH OT
WX XUMHYECKOTO CTPOCHHUS, B TOM YHCIIe M OOYCIOBJICHHBIX XapaKT€POM OSTOTO CTPOCHUS
(MpeAenbHBIM WU HEeTIPEACTbHBIM) U HATHYHEeM (PYyHKIIMOHAIBHBIX TPYIIIL;
MoOenuposaHue MOJIEKYJl HEOPTaHUUECKUX U OPraHUYECKUX BEIIECTB;
NOHUMAHUe XUMHUYECKOM KapTUHBI MHUpa KaK HEOThEMJIEMOM 4YacTH IEIOCTHOW HAayYHOU
KapTHUHBI MUPA;
® B IICHHOCTHO-OPUEHTAIIMOHHOW cdepe — awaruz W oyenxka TOCIAEACTBUNA JUIs
OKpYXKaromie cpeapl OBITOBOM UM TPOU3BOIACTBEHHOW JEATEIILHOCTH YEJIOBEKa,
CBSI3aHHOM C MPOU3BOJICTBOM U NEPEPa0OTKON XUMHUYECKUX MPOJYKTOB;



B TPYIOBOH chepe — nposedeHue XUMHUYECKOTO SKCIIEPHUMEHTA; pa36umie HaBBIKOB
y4eOHOI, TPOEKTHO-MCCIEI0BATENBCKON U TBOPUECKON JCATEIBHOCTU MPH BBIOJIHEHUH
WH/IMBUYAJIbHOTO TIPOEKTA 110 XUMHH;

B cdepe 3710poBOro odpasza KU3HU — coO00eHue TIpaBruil 0€3011acHOr0 OOpaIIeHHs ¢
BEIIECTBAMH, MaTepUallaMi; OKa3aHUE MEPBOW MOMOIIM NPH OTPABICHHSX, OXKOrax U
TpaBMax, IMOJyYCHHBIX B PE3y/IbTaTe HAPYIICHUS MPAaBUJI TEXHUKH OE30MACHOCTH IIPH
paborte ¢ BeuiecTBaMu 1 1a00paTOPHBIM 000PYIOBAaHHEM.

B pe3yabTare n3yueHuss XMMHH Ha 02a30BOM YPOBHE YUEHHUK [10JI5KEH:

3HAMb/NOHUMAMb:

BAKHEWIINE XUMHUYECKHUE MOHATHSA: BELIECTBO, XUMUYECKUM AJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIbHBIE AaTOMHAas W MOJIEKYJsipHAsE MacChl, HOH, aJUIOTPOIHUS, H30TOIIBI,
XUMUYECKAsI CBS3b, AJEKTPOOTPULATEIBHOCTb, BAJICHTHOCTh, CTENIEHb OKUCJIEHUS, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00bEeM, BEIIeCTBAa MOJICKYJSPHOTO U HEMOJEKYJISIPHOTO
CTPOEHHUSI, PACTBOPBI, IEKTPOIUT U HEDIEKTPOJIUT, 3JIEKTPOJIUTUUYECKAS TUCCOLUALNSA,
OKHCJIUTE]Ib M BOCCTAHOBUTEJIb, OKHCIICHHE M BOCCTAaHOBJIICHHE, TEIUIOBOH 3(dekT
peakuM, CKOPOCTb XUMHUYECKOM peaklHuH, KaTalu3, XHUMHUYECKOE paBHOBECHE,
YIIICPOIHBIN CKeNeT, QYHKIIMOHATBbHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

OCHOBHBIC 3aKOHBI XHMHH: COXPAaHEHHS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
NEPUOIUYECKHI 3aKOH;

OCHOBHBIE TE€OPUM XHMHH: XHUMHYECKOH CBS3HM, SJIEKTPOJIMTHYECKOM JHCCOLMALINU,
CTPOCHHUSI OPTAHUYECKUX COCAMHEHUH;

BOKHEUINIME BEIIECTBA U MATEPHAJIbl: OCHOBHBIE METAJUUIbl M CILJIABbI; CEpHAas, COJISHAsd,
a30THas U YKCYCHas KHUCIIOTHI; IIENOYH, aMMHaK, MHUHepaibHbIE YIOOpEeHUus, MeTaH,
STUJICH, AalleTUJIeH, OEH30JI, JTaHOJ, >XUPBI, MbLJa, TJIIOKO3a, caxapo3a, Kpaxmall,
KJIeT4aTKa, OCNIKH, UCKYCCTBEHHBIE M CHHTETUYECKUE BOJIOKHA, KAYUYKH, MIaCTMACCHI,

ymembw:
Ha3bIBaTh U3YUYEHHBIE BEUIECTBA MO "TPUBUAIBLHON" UM MEXAYHAPOIHON HOMEHKIIATYPE;

CAll

ONpEeNEeNATh: BAJICHTHOCTh W CTENEHb OKHUCICHHS XHMHYECKHUX DSJIEMEHTOB, THII
XMMHYECKON CBSI3M B COCIMHEHHUSIX, 3aps]l HOHA, XapaKTep CpPelbl B BOJAHBIX PACTBOpPAX
HEOPraHWYECKUX COEIUHEHUW, OKHUCIHUTEIb M BOCCTAaHOBUTENb, MPUHAJJIEKHOCTD
BCIICCTB K PAa3JIMYHBIM KJIaCCaM OPraHU4CCKHUX COGHHH@HHﬁ;

XapaKTCPHU30BaATh: JJICMCHTBI MAJIBIX NCPUOJOB IO UX ITOJIOKCHUIO B HCpHOHHHGCKOﬁ
cucreme J[.I. MenaeneeBa; oOmmpe XWMHYECKHE CBOWCTBA METAJIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYeCKUX COEJUHEHUN; CTPOEHUE U
XUMHUYECKHE CBOMCTBA HU3YYCHHBIX OPraHU4YCCKUX CO@ﬂHHeHHﬁ;

OOBSACHATH: 3aBUCUMOCTh CBONCTB BEIIECTB OT HX COCTaBa M CTPOEHHUS; MPUPOIY
XUMUYECKOM CBS3M (MOHHOW, KOBAJEHTHOM, METAJUIMYECKOM), 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKOHU PCAKIIMN U IMMOJIOKCHUSA XUMHUYCCKOI'0 paBHOBECHUSA OT pa3JIMIHBIX q)aKTOpOB;
BEINOJIHITE XUMHUYECKUN SKCIICPUMCHT I10 PACIIO3HABAHUTIO BaKHEUIIINX HEOPraHNn4€CKuUx
Y OpPraHUYECKUX BEUIECTB;

MPOBOANTH CaMOCTOSITEIbHBIA TOMCK XUMHUYECKOW HH(OpPMAIMK C HUCHOIH30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJSPHBIX M3AaHUN, KOMIBIOTEPHBIX 0a3 JAaHHBIX,
pecypcoB MHTepHETa); UCHOIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHUU sl 00pabOTKH M
nepesayd XuMU4ecKoi HHPOpMaIUH U ee TIPECTaBICHUs B pa3INUHbIX (opMax;
UCHOJIb306aMb NPUOOPEMEeHHbIe 3HAHUA U YMEHUA 6 NPAKMUYUECKOU 0esAmeIbHOCIU U
nOBCEOHEBHOU HCUZHU ONA:

OOBSICHEHUS! XWMHUYECKUX SIBICHHH, MPOUCXOIAMIMX B TpUpOAe, ObITY H Ha
MIPOU3BOJICTBE;



¢ OIpCACIICHHUA BO3MOXHOCTH IIPOTCKAHUA XUMHYCCKUX HpeBpaIlICHI/Iﬁ B Pa3JIMYHBIX
YCJIOBUAX U OLCHKU HUX HOCJ’IGI[CTBI/II\/II;
® DKOJIOTMUYECKH IPaMOTHOTO MOBEACHUS B OKPYXKAIOIICH CpeJie;
® OLCHKH BJIMSHUS XHMHYECKOIO 3arps3HCHUS OKpPYKAIOIIeH Cpeibl Ha OpraHu3M
YeJI0BEeKa U IPYTHe KUBBIC OPraHU3MBbI;
e 0Oe3omacHOro OOpamieHHsi C TOPIOYMMH M TOKCHYHBIMH BELIECTBAMH, J1a0OPAaTOPHBIM
000pyI0BaHUEM;
¢ [IPUTOTOBJICHUA PACTBOPOB 3aI[aHHOI71 KOHLCHTpPALUX B 6BITy H Ha [TPOU3BOACTBC,
® KPHUTHYECKON OIICHKH JOCTOBEPHOCTH XHMMHUYECKOW HMH(POPMAIMH, MOCTYNAIOIIEH u3
Pa3HBIX HCTOYHUKOB;
NOHMMAaHMUS  B3aUMOCBS3M  Y4EeOHOro TmpeaMmera ¢  OCOOCHHOCTAMHU — mpodeccuit  u
npodecCHOHAIBHON /EATEIBHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO JAaHHOMY y4eOHOMY
peaMeTry

YueOHO-TeMaTHUYECKHUIi IJIaH.

Ne | Tema Kon | IlpakTnueckas KonTponb
I -BO | pabora
yac
OB
1 Tema 1. «Ctpoenue aroma u | 3
nepuoandeckuil 3akon J[.M.
Meunaeneesa»
13 | lIpakTuyeckas KP Ne1l
«CTpoeHME BELECTBAY padora Ne 1 «Ctpoenue aTroma»
[Tonyuenwue, " «Ctpoenue
cobupanue BEIIECTBA»
u pacro3HaBaHHe
ra3os: BOZOPOJA,
KHCIIOpO/a,
YTIIEKUCIIOTO
rasa, aMMHaKa,
SMuieHa, ayemuiend.
3 Tema. 3. 7 KP Ne 2
«XuMHUYeCcKas
«XHMMHUYECKUE PEAKIIUI peaxkuus»  (TOJIBKO
UIl  KJIAcCOB €
JIByX4aCOBBIM
U3Y4YECHHEM)
4 Tewma 4. 10 | IlpakTHYeckasi KonrpoabHnasn
«BemiecTBa 1 UX CBOWCTBa» paGora Ne 2 padora Ne3
XnuMuueckue «BemectBa m wux
CBOWCTBA KUCJIOT CBOWCTBa»
IIpakTHyeckas
pa6ora Ne 3
Pemenue
SKCHEPUMEHTAIBHBIX
3a1a4 Ha
UICHTHPUKAITUIO
OpraHUYECKUX u
HEOPraHUYECKUX
COCTUHEHUN
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Peseps 1
Uroro: 34

Copep:xanue nporpamMmmbl(/ u 6 nedenio, 34 uaca)O61mas XumMust

Tema 1 Ctpoenne atoma u nepuoauyeckuii 3axon /I. U. MenneneeBa (3u4)

OCHOBHBIE CBEIEHUSN O CTPOEHHUHU aTOoOM a. Anpo: NpOTOHBI U HEUTPOHBI.
N3otonbl. DeKTpOHBI. DJNEKTPOHHAsT 000JI04Ka. JHepreTudeckuii ypoBeHb. (OcoOEHHOCTH
CTPOECHHS 3JEKTPOHHBIX 00O0JIOYEK aTOMOB DJIEMEHTOB 4-TO M 5-TO MEPHOIOB MEPHOIUYECKON
cuctembl JI. WM. MenneneeBa (mepexonHbIXx 3neMeHTOB). I[lonsitue 00S- u p-opOUTamsX.
DIIeKTPOHHBIE KOH(UTYyparuu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
[Tepuonuueckuin 3akon . UMenneneeBa B CcCBeTE YUYEHUSA O CTPOE
H U " a T o M a Ortkperitue JI. WM. MenneneeBsiM TEPHOIUYECKOTO 3aKOHA.
[lepuognueckast cuctema xumuueckux osiemeHToB J[. M. MenneneeBa - rpaduueckoe
0TOOpak€HHE NMEePUOINYECKOro 3aKoHa. PU3NYECKUN CMBICT MOPSAKOBOIO HOMEpA AJIEMEHTA,
HOMEpa NepHojila U HoMmepa rpymnmnbl. BaneHTHble 31eKTpoHBI. [IpudnHBI U3MEHEHUsI CBOMCTB
AJIEMEHTOB B epuoIax u rpymnmax (rmaBHBIX MOArpynmax).
[TonoxeHnune BOAOpOAAa B NMEPUOJAMYECKOW CHUCTEME. 3HAYEHHUE MEPUOJUYECKOr0 3aKOHa U
MEPUOJNYECKON CHUCTEMBbI XUMUYECKuX anemMeHToB Jl. M.MeHneneeBa s pa3BUTUS HAYKU U
MMOHUMAaHUS XUMUYECKON KapTUHBI Mupa.
JemoncTpanuu. Paznuunbie GopMbl NEPUOINUECKON CUCTEMBbl XUMUYecKux snemeHToB J[. 1.
Menzneneesa.
Jladoparopublii onbIT. 1. KoHCTpyupoBaHWE MEpUOAMYECKON TaOJNUIBI DJIEMEHTOB C
HCIIOJIb30BAHUEM KAPTOYEK.

Tema 2 Ctpoenue Bemecta (134)

NounHas xuMudeckas cB43b. Karuons! u annonsl. Kinaccuduxanust nonos. MlonHbIe
KpI/ICTaJ'IJ'II/I'-IeCKI/Ie peI]_IeTKI/I. CBOﬁCTBa BCIIECCTB C 3TUM THUIIOM KpI/ICTaJ'IJ'II/I‘—IeCKI/IX peHIeTOK.
KoBaneHnTHas XUuMHUUYEeCKas CB 3 b. JIEKTPOOTpUIATENbHOCTD. [lonsipHas u
HeHOJ'ISIpHaSI KOBAJICHTHBIC CBSI3H. HI/IHOJ'II). HOJ’ISIpHOCTI) CBSIBN U HOJ'IS[pHOCTI) MOJ'IeKy.]'II)I.
OOMEHHBIE ¥ JOHOPHO-aKIENTOPHBIA MEXaHHW3Mbl OOpa30BaHMUS KOBAJCHTHOH CBS3U.
MoneKmepHHe U aTOMHBIC KpI/ICTaJ'IJ'II/I'-IeCKI/Ie peH_IeTKI/I. CBOﬁCTBa BCIIIECTB C OTUMHU THIIAMU
KPUCTAJUTMUYECKUX pELIEeTOK.

Mertannuueckas XuMudIeckas ¢BsA3b. OCOOEHHOCTH CTPOCHHUS] aTOMOB
MCETAJIII0B. MeTaJI.HI/I‘-IGCKaSI XHUMHNYCCKAA CBA3b U MCECTAJINIMUYCCKAs KpI/ICTaJI.HI/I‘-IeCKaSI pemeTKa.
CaoiicTBa BEIIECTB C STUM THIIOM CBSI3U.

BonopoangHasg xuMuueckas CBs3b. MexMoIeKyIsIpHas U BHYyTPUMOJIEKYJISIPHAsS
BOJZIOPOJIHAS CBSI3b. 3HAYCHHE BOJOPOJHOW CBSI3W JJISi OPTaHU3AIMH CTPYKTYp OHMOIOJIMMEPOB.
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Il ommw M e p bl Ilnactmaccsl: TEPMOIUIACTBI U PEAKTOILIACTBI, UX MPEACTABUTEIN H
npuMeHeHue. BoislokHa: nOpupojHble  (PaCTUTENbHBIE M JKMBOTHBIE) U XUMHUYECKHE

(MCKyCCTBEHHbBIE u CUHTETUYECKUE), ux MpeJICTaBUTENN u MPUMEHEHUE.
Faz3o000pa3Hoe COCTOSIHUE BellecCTBa. [puarperaTHbIX COCTOSHUS BOBI.
OcoOenHoctu  cTpoeHus  razoB.  MomsipHblii  00beM  ra3000pa3HbIX  BEILECTB.

[Tpumepsl Tra3000pa3HBIX NPUPOAHBIX CMECEW: BO3IYyX, NPHUPOAHBIA Ta3. 3arps3HEHue
atMocdepsl (KUCIOTHBIC JT0KIH, TApHUKOBBIN 3 (dekT) u 60prda ¢ HUM.
[IpencraBuTenn Ta3000pa3HBIX BEIIECTB: BOJOPOJ, KHCIOPOA, YIVIEKUCIBIH ra3, aMMHaKk,

STHUJIEH. Hx MOJTy4YeHHE, cobupanue U pacro3HaBaHHeE.
Kunkoe coctTossHueEe BemecT B a Boma. [lorpebrenue Boabl B ObITY M Ha
MIPOM3BO/ICTBE. KecTtkocThb BOJbI u CIIOCOOBI ee YCTpaHCHHS.

MunepanbHble  BOABI, HMX  HCHOJB30BaHWE B  CTOJOBBIX M  JICYEOHBIX  IEJSX.
Kunkue KpHUCTAJLJIBI u ux IIPUMEHEHHUE.
TBepnoe coctossiHue BemecTBa. AMopdHbBIE TBep/bIe BEIIECTBA B IPUPOJC U B
JKU3HM 4YEJIOBEKa, MX 3HAYEHHWE M IpUMEHEHHE. Kpucramumdeckoe CTpPOCHHE BELIECTBA.
HNucunepcHB ¢ cUCTEeM bl [loHATHE 0 TUCTIEpCHBIX cUcTeMax. JlucnepcHas ¢asza u
nucrepcuoHHasi cpena. Knaccudukaius AMCIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOro

COCTOSTHUS JUCTIEPCHOM Cpelbl u TUCTIEPCUOHHON ¢ba3bl.
I'pyboaucnepcHbie CUCTEMBI: AMYJIbCHUH, CYCIIEH3UH, a’pO30JIH.
TonkoaucnepcHsie CUCTEMBI: renu u 30J1H.

CocTaB BeumecTBa U CM e c e i Benecrsa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO
CTPOEHHUS. 3aKkoH MOCTOSTHCTBA cocTaBa BEIIECTB.

[TonsTHe «10as1» W ee Pa3sHOBUJIHOCTU: MaccoBas (J10Ji1 3JIEMEHTOB B COEIMHEHUU, JI0JIA
KOMIIOHEHTa B CMECH - JOJIsI IpuUMeced, J0Js pacTBOPEHHOIO BEIeCTBa B PacTBOpE) U
oObemHass. Jlong  BbIXOJa  MPOAYKTAa  pPEAKIMM  OT  TEOPETHMUYECKH  BO3MOXKHOTO.
JemoHcTpanuu. Moienb KpUCTAIITMYECKON peleTKH Xjopuaa Hatpus. OOpasiibl MUHEPAoB ¢
MOHHOM KPUCTAJUIMYECKON PEIIeTKOM: KalbluTa, ranura. Moaenm KpUCTaUNIMYECKUX PEIIeTOK
«cyxoro npaa» (Wi uojaa), anMasa, rpadura (unu kBapua). Mogens monexkynsl JJTHK. O6pasiib
mwiactMacc  (penonodopmanpaeruaapie,  MOTUYpPETaH,  MOJUATHICH,  HOJUIPOMHIIEH,
NOJIMBUHWJIXJIOPUA) U u3Aenus u3 Hux. OOpa3ibl BOJOKOH (IIEPCTh, MIENK, alleTaTHOE BOJIOKHO,
KampoH, JIaBCaH, HEWIOH) W u3naenuss u3 Hux. OOpasibl HEOPraHMUYECKHX IOJIMMEPOB (cepa
IlacTUYecKasi, KBapl, OKCHJ alIOMUHHUSA, MPUPOJHBIE AIIOMOCHIMKATBI). MoJenb MOISPHOTO
o0bema ra3oB. TpHu arperatHbiX COCTOSHHSA BOAbL. OOpa3ibl HaKUMM B 4YalHUKE M TpyOax
LEHTPaAJILHOTO OTOMIeHHs. JKecTKOCTh BOJBI M CIIOCOOBI ee ycTpaHeHus. [IpuOopsl Ha KUAKUX
Kkpuctaiax. OOpasipl pa3lWYHbIX JUCIEPCHBIX CHUCTEM: AMYIbCUH, CYCIEH3MMH, a’po30Jei,
reneu u 3051€H. Koarynauus. Cunepesuc. S ekt Tunpans.
JlaboparopHbie omnbIThl. 2. OnpeneneHue TUNA KPUCTAIUIMYECKOM pEIIETKHM BELIECTBA M
omnucaHue ero cBoMcTB. 3. O3HaKOMIIEHHE C KOJIEKIIMEN MOJIMMEPOB: IJIACTMACC U BOJOKOH U
m3aenusi u3 Hux. 4. McnblTaHwe BOJBI HAa KECTKOCTh. Y CTPAHEHUE >KECTKOCTH BOJBI. 5.
O3HakoMJIEeHHME C MHHEpPaJIbHBIMH BoAamH. 6. O3HaKOMIJIEHHE C AMCIEPCHBIMU CHCTEMaMHU.
IIpakTuyeckasi padora Nel. [Tormyyenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 3 Xumuueckue peakuuu (7 u)

PeaKI_[I/II/I,I/I,ZLYH_II/Ie 0e3 H3MEHEHHUS coOCTaBa BeH.[eCTB.AHHOTpOHI/I}II/I
QJUTOTPOITHBIE BUAOM3MEHEHHs. [IpUYnHBI alUIOTPONHY Ha MpuMepe MoAUGUKALUA KUCIOpoa,
yriepoaa U docdopa. O30H, ero Ouonornyeckas pOJIb.
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N3omepsrl u U30MEPHS.

Peakxnuu, uagymue ¢ M3MEHEHHUEM cOCTaBa BellecTB. Peakuun
COEIMHEHUS, PA3JIOKEHUs, 3aMELeHUs] 1 OOMEHa B HEOPraHWYECKOH M OpraHMYecKOd XUMMH.
Peakumu 5K30- ©  dHAOTEpMHUYECKHE. TermmoBod A(PQPEKT XWMHUYECKOM peakiuuu Hu
TEPMOXUMHUYECKHE YpaBHEHHs. Peaknuu ropeHus, Kak YacTHBIA CIy4all JK30TEPMHUYECKHX
peaKkuuu.

C k op o c¢c T b X U M U 4 € ¢ K o0 H p € a K I 4 Wu
CKOopoCTh XMMHUYECKOW pEeaKUU. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKUUU OT MPUPOMIbI
pearupyromux  BEINECTB,  KOHLEHTpalWW,  TEMIEepaTypsl,  IUIOINIAJX  HOBEPXHOCTH
COIPUKOCHOBEHUS M Karanusaropa. Peakuuu romo- u rereporeHssle. llonstue o karanuse u
Katannzaropax. @DepMeHTbl Kak  OHOJOIMYECKHME  KaTaJu3aTopbl, OCOOEHHOCTH  MX
(YHKIMOHUPOBAHUS.

O6paTuMocCcTh XUMHUUECKHUX peakuuil. HeoOparumele u oOparumsle
XuMHu4yeckre peakiuu. COCTOSHHE XMMHYECKOTO PaBHOBECHS Ui OOpaTHMMBIX XUMHYECKHX
peakuuidi. CriocoObl CMeLIeHHs XHUMHMUYECKOIO paBHOBECHs Ha IpUMepe CHHTE3a aMMHaKa.
[TonsiTne 00 OCHOBHBIX HAYYHBIX NMPUHIIMIIAX POU3BOJCTBA HA TIPUMEpPE CHHTE3a aMMHAKa U
CEpHOH KHCIIOTBI.

Ponp BoOgbel B XUuMHUYECKON peaxiuu Mecruaasle pacTBOpsl. PacTBOpUMOCTE 1
KjJaccu(uKalus BEIIECTB IO 3TOMY MpPHU3HAKY: pacTBOPUMBIE, MAalOpacTBOPUMBIE U

HEPAaCTBOPUMBIE BEILIECTBA.
DNEKTPOIUTHI U HEIIEKTPOIUTHI. DIEKTPOIMTHUECKas Tuccouuanus. Kuciorsl, ocHOBaHUS U
COoJH c TOYKHU 3peHus TEeopuu ANEKTPOJINTUUECKON JUCCOLIUAIIH.

XUMUYECKHE CBOMCTBA BOJIbI, B3aUMOJEHCTBUE C METaJlJIaMH, OCHOBHBIMH U KHUCJIOTHBIMH
OKCUJIAMH, pa3JIO)KCHHE H OOpa30BaHHWE KPHUCTAJUIOTHIPATOB. Peaknuu ruapatanud B

OpraHUYeCcKon XUMUH.
'maiponus3 OpraHMYeCcCKMX MW HEOPIraHUYECKUX COCTUHECHHUIM
Heob6paTumsrit TUAPOJIN3. OO6paTtumblii TUAPOJIN3 COJIEH.

I'unponu3 opraHMYECKHX COEIMHEHUH W €ro MpakTUYEeCKOe 3HaueHue Ui IOTYYeHUS
TUAPOIN3HOIO CHOUpPTa WU MbUIa. buosornueckas posib TUAPOIU3a B IUJIACTUYECKOM H
HHEPreTUUECKOM oOMeHe BEIIECTB u SHEPrUHU B KJIETKE.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu CTeneHb OKUCICHHUS.
Omnpenenenue cTeneHu OKUCIEeHHUS o (opmyne coenuHeHus. [loHsaTue 00 OKHUCIUTENBHO-
BOCCTAHOBUTEIBHBIX peakiusax. OKUCIEHNE U BOCCTAHOBIIEHUE, OKUCIHUTENb U BOCCTAHOBUTETb.

D n1eKTPpPoau 3. DISKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIA IpOIIECC.
DIIEKTPOIN3 pacIljIaBOB U PAaCTBOPOB HA MpHUMepe XJopuaa Hatpus. [IpakTudyeckoe npuMeHeHne
AIIEKTPOJIN3A. DNEKTPOIUTHUECKOE MOJIyuYeHue AITIOMUHUS.
JNemoncrpanuu. [IpeBpamenue kpacHoro ¢ocdopa B 6enbiit. O30HaTop. Monenu Monekyn -
OyraHa u wn300yraHa. 3aBHUCHUMOCTb CKOPOCTH pPEaKIMH OT MPHUPOJAbI BEUIECTB Ha IpUMEpe
B3aUMOJICMCTBUSL PACTBOPOB PA3JIMYHBIX KUCIOT OAMHAKOBOW KOHIIEHTPALMU C OAMHAKOBBIMU
rpaHyjJaMyd IIMHKA ¥ B3aUMOJICMCTBUS OJMHAKOBBIX KYCOYKOB pa3HBIX METAJUIOB (MarHus,
[[MHKA, »elle3a) C CONITHOM KHCIOTOH. B3auMopeilicTBue pacTBOPOB CEPHOM KHUCIOTHI C
pacTBopamMH THOCYyJIb(aTa HaTpus pa3IMYHOM KOHIEHTpAaluu U TeMmieparypel. Mopens
KUIISIEro ciod. Pa3nokeHWe MNEepoKcHAa BOJOpPOJAa € IOMOIIBIO KaTanu3aTopa (OKcHia
mapranna (IV)) m xartanmasel celporo Mmsca u cbiporo kaprodens. Ilpumepsl HeoOpaTUMBIX
peakiuii, HAymux ¢ 00pa3oBaHUEM OCaJlKa, ra3a WiId BOJbl. B3auMoeicTBIE TUTHUS U HATPHUS C
Bojoit. [Tomyuenue okcuaa docdopa (V) u pacTBopeHHe €ro B BOJE; UCIBITAHUE MOTYyYEHHOTO
pactBopa nakMycoM. OOpasipl KpUCTAIOTUAPATOB. VcmbITaHHE PAacTBOPOB AIIEKTPOIUTOB U
HEIIEKTPOJUTOB Ha IMpPEAMET JUCCOLMAIMU. 3aBUCHMOCTb CTENEHH 3JIEKTPOJUTUYECKOU
JUCCOLIMAIIMU YKCYCHOM KHUCIIOTBI OT pa30aBieHHs pacTBopa. [ mapomus kapOujga KalbIus.
[Muaponn3 kapOOHATOB IIETOYHBIX METAUIOB W HUTpaTtoB IHKa wuiau cBuHna (II). [Tomyduenue
Mbuta. [lpocTeillire OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMK; B3aUMOJICUCTBHE IIMHKA C
COJITHOW KHCJIOTOM | Keneza ¢ pactBopoMm cyibdara memam (II). Mopens snexTposnusepa.
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Mopnens 3JIEKTPOJIU3HOMN BAaHHBI JUTSL MOJTyYEeHUS ATFOMUHMSL.
JlabopaTopHbie ombIThl. 7. Peakius 3aMenieHUss MEAM JKEJIE30M B PacTBOPE MEAHOIO
Kynopoca. 8. Peakuuu, uaymiye ¢ o0pazoBaHUEM 0caliKa, raza u Bojabl. 9. [lonyuenue kuciopona
pa3NoKeHUEM TMEpOKCUIa BOAOpoJia ¢ moMomibio okcuaa mapranua (IV) m karanassl ceiporo
kaprodens. 10. [ToayueHue Bogopoaa B3aUMOACHCTBHEM KHCIOTHI ¢ IMUHKOM. 11. Pasznuunbie
CJIy4au THAPOIU3a COJICH.

IpakTnyeckasi padbora Ne 2.3aKOHOMEPHOCTH XUMUYECKUX PeaKIuii

Tema 4 BemecTBa u ux cBoiicra (10u)

M e 1 a 1 1 bl. B3aumoselictBie MeTauioB ¢ HEMETANIaMU (XJIOPOM, CEpOM U KHUCIOPOJOM).
B3aumoneiicTBre MIETOYHBIX U HIEIOYHO3EMENbHBIX METAJJIOB C BOAOW. DIEKTPOXUMHYECKUM
PN HaNpsDKEHUHM METAUIoB. B3auMmopelcTBue METAUIOB C PAacTBOPAMM KHMCIOT U COJIEH.

AJFOMUHOTEpPMHUS. B3aumopeiictBue HaTpus c 3TaHOJIOM u dbenomoMm.
Koppo3ust mertamios. IloHsATHE 0 XMMHYECKON U JJIEKTPOXMMHUYECKOW KOPPO3UH METAILIOB.
CniocoOsl 3aIUThI METAJIJIOB oT KOpPPO3UH.

Heme Tanx b CpaBHUTETbHAS XapaKTEPUCTHKA TAJIOT€HOB KaK HamOoJiee TUMTUYHBIX
npezcraBuTeniell HemeTauloB. OKHCIMTENIbHBIE CBOWMCTBA HEMETAJUIOB (B3aMMOJAEHCTBHE C
MeTaJlJlaMl U BOJOpoJioM). BoccraHOBUTENBHBIE CBOMCTBA HEMETAUIOB (B3aUMOJCIHCTBHE C
Oosiee 3IEKTPOOTPULIATEIBHBIMU HEMETAJUIAaMH M CJIOKHBIMU BEILECTBAMH-OKUCIIUTEIISMU).

KucnoTe HeoOpraHmuecKkue w opraHudyeckue. Kimaccupuxanus KUcior.
XUMHUYECKUE CBOWCTBA KHUCIIOT: B3aUMOJCWCTBUE C METaJIaMM, OKCHJIAMH METaJlJIOB,
TUAPOKCUIAMH METAJUIOB, COJIsIMU, cnupTtamu (peakius sTepudukanun). OcobObie CBOMCTBA
a30THOM U KOHILIEHTPUPOBAaHHOU cepHOM KUCJIOTHI.

OCHOBAaHUSY HEOpPraHMUYECKHE U OpraHUIeEcCKHe OcHOBaHUS, UX
kinaccupukanus. XUMHUYECKHE CBOMCTBA OCHOBaHMH: B3aUMOJEHCTBHE C  KHUCIOTaMH,
KUCIOTHBIMM  OKCHUJAAMU M coJsIMHM.  PasnoxkeHWe  HEpacTBOPHUMBIX  OCHOBaHMM.

C o 1 n. Kimaccuduxarnmst comneii: cpenHue, KUCIbIE 1 OCHOBHBIE. XUMHUECKHE CBOHCTBA COJICH:
B3aMMOJIEICTBHE C KUCIOTaMH, ILIeJI0YaMH, MeTalaMu U coisiMu. IlpeacraButenu conel u ux
3HAUYCHHWE. XJIOpUJ HATpus, KapOoHAT Kaibiusa, ¢ocdaT KaublUs (CpeAHHE COJIH);
TUJIPOKapOOHATHl HATPUS U aMMOHUs (KUCIbIE CONM); ruipokcokapoonar meau (II) - mamaxut

(ocHOBHas COJIb).
KayecTBeHHBIE peakiuM Ha XJOpPHI-, cyiabpaT-, U KapOOHAT-aHUOHBI, KaTHOH aMMOHMS,
KaTUOHBI Kenesa (I u ().

'enernuyeckasd cBA3b MEXKAY KIaCCaMU HEOPTAaHUYECKUX U OpPTaH
MYECKHUX COETHUHEHMU . [loHaTHe 0 reHeTH4YeCKON CBA3M M N€HETHYECKUX psiaax.
['enetnueckuil pag meramia. I'enetnueckuit psag Hemetaia. OcoOEHHOCTH TEeHETUYECKOTO psijia
B OpraHUYeCcKOu XAMUH.
HNemoncrpanuu. Komekius o0Opas3noB meramioB. B3aumopelcTBue HATpusi U CypbMBbl C
XJOpOM, JKene3za ¢ cepod. ['opeHume MarHMs M aJlOMHHMS B Kuciaopoxae. B3ammopeicteue
LICJIOYHO3EMENIBHBIX META/UIOB C BOJOM. B3amMozjeicTBue HaTpus € 3TAHOJIOM, LHUHKA C
YKCYCHOM KHCJIOTOW. AtOMUHOTEpMUS. B3auMoaencTBue Meau ¢ KOHIIEHTPUPOBAHHOM a30THOM
KHUCIJIOTOM. Pe3ynbpTaTel KOpPpO3MM METAJUIOB B 3aBUCUMOCTH OT YCIIOBUHM €€ IIPOTEKaHUS.
Komnnexkuust obpasnoB HemeramioB. B3anMopelicTBue XJIOpHOM BOJBI € pacTBOpoM Opomuia
(vomnma)  kamus.  Kosulekuums — NPUPONHBIX — OpraHuMYeckux  Kucior.  Pas0amienue
KOHIICHTPUPOBAHHOM CEpHOM KHMCIIOTHI. B3anmoencTBre KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI
C caxapoMm, ILeuItoNo30i U Meabto. OOpas3ibl MPUPOTHBIX MHHEPAJIOB, COAEPXKAIIUX XIJIOPHI
HaTpus, KapOoHaT Kajiblus, ¢ocdar Kampiuss U rugpokcokapbonHatr meau (II). OOpazibr
NUILEBBIX MPOJYKTOB, COJEPXKAIIUX T'MIPOKAapOOHAThl HATPHS U aMMOHMSA, MX CIIOCOOHOCTH K
Pa3oXKEHUIO NTpU HarpeBaHuu. ['amenne coapl ykcycoM. KauecTBeHHbIE peaKkIuu Ha KaTUOHBI U
AQHUOHBI.

JlaGoparopuble omnbiThbl. 12. VcnbeiTaHue pacTBOPOB KHUCIOT, OCHOBaHUM U COJIeH
uHaukaropamu. 13. B3aumopeicTBUE COJSHOM KHUCIOTHI M pacTBOpa YKCYCHOM KHCIIOTBHI C
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Metaiiamu. 14. B3aumonaeilcTBHE COJSHOW KHUCIOTBI M PacTBOpa YKCYCHOM KHCIJIOTHI C
OocHOBaHusMHU. 15. BzaumopeilicTBUE COJISHOM KHUCIOTBI U pacTBOpa YKCYCHOW KHCIOTHI C
coisimu. 16. Tlonmyyenue u CBOCTBA HEPACTBOPUMBIX OCHOBaHWU. 17. ['maponus XJIOpUIOB U
aleTaToB MICNOYHBIX MeTauioB. 18. O3HaKOMJIGHHE C KOJUICKIUSMHU: a) METaJuioB; ©O)
HEMETAJUIOB; B) KHCIOT, T) OCHOBAaHW;, J) MHHEpPAJIOB M OHOJOTMYECKHX MAaTepHalioB,
coJIeprKalInx HEKOTOpBIE COJIN.
IpakTnyeckas padora Ne 2XyuMu4eckre CBONCTBA KUCIOT

IIpakTnyeckass padora Ne 3 PemieHue 5KCIEPHUMEHTAIBHBIX 337ad Ha HICHTU(DUKALIUIO
OpraHWYECKUX U HEOPTraHUYECKUX COECITMHEHMII.

ABTOpCKHE H3MEHEHHUS
JononnurensHo BBeeHbI JIabopaTopHbIe OMBITHI, T.K. 3TO CIOCOOCTBYET (POPMUPOBAHUIO
NPAaKTUYECKOT0 HABBIKA JIJISl BHIIOJTHEHUS IPAKTUIECKOH paboThI:

1. Tlonydenue, cobupanue, pacrio3HaBaHUE KUCIOPOAA

2. Tlomyuenwme, cobupanue, pacrio3HaBaHHE aMMHaKa

J.0. Ne 72,73,74 TonpKo mpu HATUYUU 000pYyI0BaHUS( OHO OTCYTCTBYET)

J1.0. Ne 76 npu Hamm4uu peakTUBOB ( UX HET, IO3TOMY TOJIBKO BHJIEO)

KPUTEPUU U HOPMbI OLIEHKH 3HAHU U1 YMEHUIN YUALIIUXCSI
Onenka yCcTHOro oTBeTa

OTMeTKa «5»:

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUHU U3YYEHHBIX TEOPH;

- MaTepuas U3JI0KEH B ONPEIEIICHHON JIOTHYECKON IT0CIIEI0BATEILHOCTH, JINTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOATEIbHBIMN.

OTMeTKAa «4»:

-OTBET IOJHBIA U MPAaBUIIbHBII HA CHOBAHUH U3YUYE€HHBIX TEOPUH;

- MaTepuaj U3JI0KEH B ONPEICTCHHON JIOTHYECKOW MOCIEI0BATEIIBHOCTH, TPU 3TOM JIOMYIIEHbI
JIBE-TPU HECYIIECTBEHHbBIE OLTMOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO YUUTETIS.

OtMeTKa «3»:

- OTBET MOJHBIN, HO TPU ATOM JOMYIIEHA CYIIIECTBEHHAs OIIMOKA UM OTBET HETIOTHbIH,
HECBSI3HBIM.

OTmeTka «2».

- IpY OTBETE OOHAPYKEHO HEITOHUMAHUE YJaITUMCSI OCHOBHOTO COJIEpKaHUS YIeOHOTO
MaTepuaa Ui JONYIIEeHbI CYIECTBEHHBIC OMMOKH, KOTOPBIE YYaIIUNUCs HE MOXKET UCTIPABUTh
MPY HABOJISIIUX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.

OneHka IKCIEPUMEHTATbHBIX YMEHUIH

OneHKa CTABUTCH HA OCHOBAHMHU HAOII0eHHS 32 yYalIUMUCS ¥ MMCHMEHHOI0 0TYeTa 3a
paodory.

OtrmeTka «5»:

- paboTa BBITTOJIHEHA TIOJTHOCTHIO M TTPABWIIBHO, CJICJIAHbI MPaBUIIbHBIC HAOIOICHUS W BBIBOJIBL;
- OKCTIEPUMEHT OCYIIECTBIICH MO MJIaHy C Y4eTOM TEXHUKH 0€30MaCHOCTH U MPaBUI pabOThI C
BEIECTBAMH U 000pPYI0BaHUEM;

- IPOSIBIIEHBI OPTaHU3AIMOHHO - TPYIOBBIE YMEHHUS, TOIAEPKUBAIOTCS YHCTOTa pabovyero Mecra
Y TIOPSIJIOK (Ha CTOJIE, 9KOHOMHO HUCTIOJIB3YIOTCS PEAKTHBHI).

OTmeTKa «4»:
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- paboTa BBITIOJIHEHA PABUIILHO, CAENIaHbl IPaBUJIbHBIC HAOIIOACHUS U BBIBOJIBI, HO IIPH 3TOM
OKCIIEPUMEHT MTPOBEJICH HE MOJHOCTHIO WIIM JOMYIIEHBI HECYIECTBEHHBIC OMUOKH B paboTe ¢
BelIeCTBaMH U 000PYAOBAHUEM.

OtrmeTka «3»:

- paboTa BBIMIOJIHEHA MPABUIILHO HE MEHEe YeM HAIOJOBHHY WU JOMYIEHA CYIIeCTBeHHAS
omuoKa B X07Ie SKCIIEPUMEHTA B 00BACHEHHH, B 0)OPMIIEHUHU pabOTHI, B COOTIOICHUH ITPABHII
TEXHHUKHU 0€3011aCHOCTH Ha paboTe C BellecTBaMu U 000pyI0BaHUEM, KOTOpasi UCIIPABIISETCS 110
TpeOOBAHUIO YUUTEIS.

OrmeTka «2»:

- IOTIYIICHHI J1Be (M O0Jiee) CYIIECTBCHHBIC OTMOKHU B XO/I€: SKCIIEPUMEHTA, B 00BSICHEHUH, B
odopmiieHnH pabOThI, B COOTIOICHUHN TTPaBUJI TEXHUKH 0€3 OIMacHOCTH IIPH padboTe ¢
BEIIECTBAMH U 000PYI0BaHUEM, KOTOPBIC YUAIIUNUCS HE MOYKET HCIIPABUTH JaXKe TI0 TPEOOBAHUIO
YUUTENS;

- paboTa HE BBHITIOJTHEHA, Y YYAIIErocs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHHUSI.

OueHnka yMeHUH peliaTh pacyeTHbIE 3a1a4M

OT1merka «5»:

- B IOTHYECKOM PaCCY>KJICHUH U PEIICHUHU HEeT OIUOOK, 33/1a4a pelieHa parroHaIbHbIM
CIOCOO0OM.

OtrMmeTka «4»:

- B JIOTHYECKOM PACCYXKJICHUU M PEIICHUN HET CYIIECTBEHHBIX OIMMOOK, HO 3a/1a4a penicHa
HEPALMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtrmeTka «3»:

- B JIOTHYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIIUOOK, HO JOIMYIIIEeHA CYIECTBEHHAs
OmurOKa B MAaTCMAaTUYECKUX pacyeTax.

OrMmeTka «2»:

- IMEIOTCS CYIIECTBEHHBIC OMMMOKY B JIOTHYECKOM PACCYXKICHHUH U B PEIICHUH;

- OTCYTCTBHUE OTBETa Ha 3a/IaHHUE.

OneHnka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

Ormerka «5»:

- OTBET MOJHBII U NPaBUIbHBIN, BO3SMOXHA HECYIIECTBEHHAs OIIMOKA.

OtMmeTka «4»:

- OTBET HETIOJIHBINM WK JONYIIEHO He OoJiee IBYX HECYIECTBEHHBIX OIIHOOK.

OtMmeTtka «3»:

- paboTa BBIMIOJHEHA HE MEHEe YeM HaAIOJIOBHHY, JOMYIIEHA OJJHAa CYLIECTBEHHAs OIIMOKa U MPH
3TOM JIBE-TPHU HECYIIECTBEHHBIE.

OtrmeTka «2»:

- paboTa BBINIOJIHEHA MEHbBIIIE YEM HAIIOJIOBUHY WJIM COACPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIINOO0K;

- paboTa He BBITIOTHEHA.

IIpu oneHke BHIMOJIHEHUS MTUCbMEHHON KOHTPOJIBHOM paboThl HEOOXOAUMO YUYUTHIBATD
TpeOoBaHUS eMHOTr0 ophorpaduyecKoro pe;Kkuma.

Ouenka TecToBBIX padoT

TecTsl, cocTosAIIME U3 ISATH BOIPOCOB MOKHO MCIIOIB30BaTh MOCIE N3YUEHHS KaXKIO0Tro
MmaTepuana (ypoka). Tect u3 10-15 BonpocoB ucnoab3yeTcs i IEPUOIUIECKOT0 KOHTPOJIS.
Tect u3 20-30 BonpocoB HEOOXOMMO HCIIOIB30BaTh /I UTOTOBOTO KOHTPOJIS.

IIpyu oneHMBaHMM MCIOJIB3YeTCS CJIEAYIOLIAs IKAJIA:

JJ1S1 TeCTa U3 NATH BOMPOCOB:

* HET OIIMOOK — OLIEHKa «5»;

* 0/1Ha OUIMOKA - OIICHKA «4»;

* IB€ OIIMOKU — OIIEHKa «3»;
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* TPU OLIMOKH — OIIEHKA «2).

st Tecta u3 30 BONpPoOCoB:

* 25-30 npaBUIBHBIX OTBETOB — OIIEHKA «5»;

* 19-24 npaBUIBHBIX OTBETOB — OLICHKA «4»;

* 13-18 npaBUIBHBIX OTBETOB — OIIEHKA «3»;

* MeHbIIIE 12 MpaBUIBHBIX OTBETOB — OIICHKA «2).
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