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Ha 6aze 1entpa «Touka pocTtay oOecrneuuBaeTCs  peanu3aius
0o0pa3oBaTeIbHBIX MPOTPAMM  €CTECTBEHHO-HAYYHOM U  TEXHOJIOTMYECKOU
HaMpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPeOOBaHUSIMU
3aKOHO/ATeNbcTBA B cdepe oOpa3zoBaHuss U ¢ y4€ToM pexkoMeHpanuii dene-
paNbHOIO onepaTopa yuyeOHOro npeamera « XuMus».

Pabouas mnporpamma Kypca BHeypouHOU nearenbHocTH «lIpakTnyeckas
XUMUSD» COCTaBlIeHa Ha OCHOBaHMM DenepanbHblii 3ak0H OT 29.12.2012 Ne273-
®3 «O06 ob6pazoBanun B Poccuiickoit denepauum», B COOTBETCTBUE C
TpeOoBaHusaMu DenepanbHOro rocyJapcTBEHHOr0 00pa3oBaTEIbHOIO CTaHIapTa
OCHOBHOT0 00111eT0 00pa3oBaHUsI.

JlaHHBIN Kypc HampaBlIeH Ha YAOBIETBOPEHHE MMO3HABATENbHBIX MHTEPECOB
yuamuxcs. Kypc mo3BoauT ydamumcs pacliupuTh CBOU 3HAHUS B XUMHUU Ha
ypOBHE, HE TpeOyroleM CIleuruaabHOi MOATroTOBKM Mo mpenmery. Kommiekrt
o0opynoBanus 1eHrpa «Touka pocta» obecrneurnBaeTr 3p(HEKTUBHOE TOCTHUKEHHUE
o0pa3oBaTeIbHBIX PE3YIbTATOB OOYyYAIOUIMMHUCA MO MPOrpaMMaM €CTECTBEHHO-
HAy4YHOM HANpaBIEHHOCTH, BO3MOXXHOCTb YIIyOJEHHOTO H3YYEHHs] OTACIIbHBIX
NpeIMETOB, B TOM 4ucie s GOpMHUpPOBAHUS M300PETATEIHCKOrO, KPEaTUBHOTO,
KPUTUUYECKOTO  MBIIUICHHS, Pa3BUTHS  (DYHKIIMOHAIBHOM TPaMOTHOCTH Y
o0Oy4Jaromuxcs, B TOM YHUCII€ ECTECTBEHHO-HAYYHON U MaTeMaTH4ECKOM.

DKCIEPUMEHT SIBJISCTCS UCTOYHUKOM 3HAHUN M KPUTEPUEM MX UCTUHHOCTH B
Hayke. KoHmenimus coBpeMeHHOro o0pa3oBaHMs MOAPa3yMEBAaET, YTO B y4eOHOM
AKCHEPUMEHTE  BEAYUIYIO  POJIb  JOJDKEH  3aHATh  CaMOCTOSATEIbHBIN
UCCJIEA0BATENbCKUI YUEHUUECKUN SKCTIEPUMEHT.

CoBpeMeHHBIE IKCIIEPUMEHTAIIBHBIE HUCCIIECIOBAHUS IO XUMUH YXKE TPYIHO
NPEICTaBUTh 0O€3 HCMOJIb30BaHMUS HE TOJBKO AHAJIOTOBBIX, HO U IU(POBBIX
n3MepuTenbHbIX IpudopoB. B denepansaom ['ocynapcrserHom OOpazoBaTeIbHOM
Crangapre (®I'OC) mpommcaHo, YTO OJHUM U3 YHHUBEPCAJIbHBIX YYEOHBIX
JENUCTBUH, TPUOOPETAEMBIX YUAIIUMHUCS, TODKHO CTaTh YMEHHE

«TPOBENICHUS]  OMBITOB, TMPOCTBIX HSKCIEPUMEHTAIbHBIX HCCIEIOBAHUML,
NPSIMBIX ¥ KOCBEHHBIX M3MEPEHUHN C HCIIOJIh30BAHUEM aHAJOTOBBIX M IHU(PPOBBIX
MU3MEPUTENBHBIX TPUOOPOBY.

Y4eOHBI HJKCHEPUMEHT 10 XWMHUH, TPOBOAUMBIA Ha TPaTUIIMOHHOM
o0opynoBaHuM, 6€3 MpUMEHEHUs UG POBHIX JTA0OPATOPHIL, HE MOKET TIO3BOJIUTH B
IIOJIHOM Mepe pelIuTh BCE 3a/la4yd B COBPEMEHHOW IIKOJIE. DTO CBSA3aHO C PSAOM
MIPUYMH:

* TPaJAUIMOHHOE IIKOJbHOE OOOpPYJOBAaHUE H3-3a OTPAHUYCHUS
TEXHUYECKUX  BO3MOXXHOCTEH  HE  TMO3BOJSET  MPOBOAUTH  MHOTHUE
KOJIMYECTBEHHbBIEC UCCIICIOBAHUS;

* JUINTENIbHOCTh MPOBEACHUS XUMHYECKUX MCCIECIOBAHUI HE BCerja
COTJIaCyeTCs C JUTUTEIbHOCTHIO YIeOHBIX 3aHSATHH;

* BO3MOXXHOCTh MPOBEJCHUS MHOTHX HCCIEIOBAHUNM OTPaHUYMBACTCS
TpeOOBaHUSMH TEXHUKUA 0€30MaCHOCTH U Ap.

Hudposas nabopartopusi MOITHOCTHIO MEHSET METOJUKY M COJIepKaHUE
AKCHEPUMEHTAIBHON JESATEIbHOCTH M pEIIaeT BbIIICNEPEUUCICHHBIE MPOOJIEMBI.
[Iupokuii cieKTp AATYUKOB MO3BOJISET y4alIUMCS 3HAKOMUTHCS C MapamMeTpamu



XUMHUYECKOTO HJKCIEPUMEHTa HE TOJBKO Ha KAa4eCTBEHHOM, HO U Ha
KOJIMYECTBEHHOM ypoBHe. [{udpoBas nmadopatopus mo3BOJSIET BECTH IJIUTEIbHBIN
AKCIIEPUMEHT Ja’K€ B OTCYTCTBUE IKCIEPUMEHTATOPA, & YACTOTA UX U3MEPEHUI

HEMO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUATHIO.

B mpomecce ¢dopMupoBaHus IKCINEPUMEHTAIBHBIX YMEHUH  YUECHHK
oOydJaeTcst peICTaBIATh HHOpMAIIUIO 00 UCCIIEIOBAHUH B YETHIPEX BUIAX:

* B BepOaJIbHOM: OIKCHIBATh DJKCIEPUMEHT, CO3/1aBaTh CJIIOBECHYIO
MOJEJNb dKCIIEpUMeEHTa, (UKCUPOBATh BHUMAHUE HA U3MEPSEMBIX BEIUYMHAX,
TEPMHUHOJIOTUH;

* B TaOJMYHOM: 3amOJIHATH TAOJUIIBI JAHHBIX, JIEXKAIIUX B OCHOBE
nocTpoeHusi rpad@ukoB (P 1TOM Y YYalIUXCSd BO3HUKACT TMEPBUYHOE
peACTaBICHUE O MacIITabax BEIUYHNH);

* B rpadyuuecKoM: CTPOUTH IrpadKu MO TaOIUYHBIM JTaHHBIM, YTO JAET
BO3MOXHOCTbH IE€PEX0Ja K BBIABMKCHUIO TUMOTE3 O XapaKTepe 3aBUCUMOCTH
MEXIy BeMMYMHaMu (TIPU DTOM YYUTEIb IIOKa3bIBaeT MPEUMYIIECTBO B
BU3yaJu3allU  3aBUCUMOCTEH MEXAY BEJIMYMHAMH, HArJIAJHOCTh U
MHOTOMEPHOCTb);

* B BHJE MATEeMaTUYECKHUX YypaBHEHUMN: JaBaTh MaTeMaTUYECKOE
OTMCaHWe B3aUMOCBS3H BEJIMYMH, MaTeMaTHUYECKOe 0000ITIeHNE.

[lepexon OT Kaxaoro »dTama NpeACTaBiIeHUS WHPOPMAIUU 3aHUMAaET
JOBOJILHO OOJBIION TPOMEXKYTOK BpemMeHH. B 7—8 kiaccax 3TOT mpoliecc
HEOOXOJIMM, HO B CTaplIMX KJAccax MOXKHO ObUIO ObI 3TO BpeMs MOTPATUTh Ha
pemieHre Oosiee BaxHBIX 3afady. B »sToM 1utane uudpoBeie nabopaTopuu
CYILIECTBEHHO SKOHOMST BpeMsi. DTO BpeMsl MOKHO NoTpatutTh corgacHo @I'OC Ha
dbopMupoBaHUE HCCIAEAOBATENBCKUX YMEHHUH ydaluxcsi, KOTOPbIE BBIPAXKAIOTCS B
CIEYIOIIUX JTEUCTBUSIX:

* ompeseeHrue MpoOIeMBb;

* IOCTAHOBKA HUCCIIEI0BATENIbCKOM 3a/1auu;

* IUIAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOCHUE MOJIEJIEH;

* BBIIBUOKEHUE TUIIOTES;

* HKCIIEPUMEHTAJIbHASI IPOBEPKA TUITOTE3;

* aHAJIM3 JIAaHHBIX YKCTIEPUMEHTOB WJIM HAOIIOICHU;

* popmynupoBaHUE BHIBOJIOB.

PaGouas mporpamma Kypca BHeypouHOU nesrenbHocTH «IIpakTHueckas
XUMUSD MpeHa3HaYeHa JUIsl ydalnuxces 9 K1accoB OCHOBHOM IIKOJIbI M pacCUMTaHa
Ha 68 gacoB B rox (2 aca B Henemo). [IpogomxutenbHOCTD 3aHsITH — 40 MUHYT.

JlanHasi mporpamMma COCTaBlieHa MO y4YEOHBIM TOCOOHMSM C MOAPOOHBIMH
MHCTPYKLIMSIMU U HEOOXOIUMBIM TEOPETUUECKUM MATEPUATIOM.

[Ipu peanuzanuu JaHHOW MporpaMMbl OYJIET 3aI€MCTBOBAHO 00OPY/I0BaAHUE
ueHTpa «Touka pocTay.



2. IJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMbI

Jluunocmmuuie pezyromamaol

Obyyarowuticss noayyum 603MONCHOCHb 0l QOPMUPOBAHUS CLEOVIOUIUX
auyHocmuvix YVJI:

—  OINpeAeNICHHEe MOTUBAIUH U3yUYeHUST YIeOHOTO MaTepHaa;

—  OIICHMBAaHHUE YCBaMBAEMOTO YYeOHOTO Marepuaya, UCXOJs W3
COIMAJIbHBIX U TUYHOCTHBIX IICHHOCTEH;

—  TIOBBIIIEHUE CBOEro 00pa30BaTEIBLHOTO YPOBHS W YPOBHS
TOTOBHOCTH K U3yYCHHUIO OCHOBHBIX HCTOPHUYECKHX COOBITHUM, CBI3aHHBIX C
pa3BUTHEM XMMHUH U OOIIIECTBA;

—  3HaHWE NMPaBWJI MOBEJCHUS B YPE3BBIYAHHBIX CUTYAITUX;

—  OIICHMBAHHUE COIMAIBHOW 3HAYMMOCTU MPO(ECCHIA, CBI3aHHBIX
C XUMHEM;

— BJIaJCHWE  TpaBWiIaMu  Oe30MacHOro  oOpalleHus ¢
XHMHYECKUMH  BEIIECTBAMH W OOOpyIOBaHWUEM,  IPOSIBIICHUC
AKOJIOTHYECKOM KYJIBTYPHI.

Memanpeomemnuvle pe3ynvmamot

Pecyramusnole

Obyyarowuticss noayyum 603MONCHOCMb 0l QOPMUPOBAHUS CLEOVIOUIUX
peaynsamusnvix YV/I:

- HeNenojaranie,  BKIIOYas  TOCTAHOBKY  HOBBIX  IIEJICH,
npeobpa3zoBaHue MPaKTUYECKON 3aja4u B N03HABATEIHHYIO,
CaMOCTOSTEIIbHBIM aHaINU3 YCIOBUN TOCTIXKEHMS 1M Ha OCHOBE Y4&Ta
BBIICJICHHBIX ~ yYUTEJIEM OpPHUEHTUPOB JIEWCTBUS B HOBOM Yy4eOHOM
MaTepuae; MIaHUPOBAHKUE IMYTH JOCTHKEHUS LIETIeH;

— YCTaHOBJICHHE IIEJIeBBIX IPUOPUTETOB, BbIJICTICHUE
aTbTEPHATUBHBIX CIIOCOOOB JOCTHDKCHHUSI IIeId W BBIOOp Haumboiee
3¢ PeKTHBHOTO CIIoc00a;

- YMEHHE CaMOCTOSITEIbHO KOHTPOJUPOBATh CBOE BpeMsl H
YIPABIISATH UM;

- yMEHHE MPUHUMATH PEIICHUS B TPOOJIEMHOM CUTYaINN;

- MIOCTAaHOBKa  y4eOHBIX  3a/Jad, COCTABJICHHE IUIaHA U
IOCJI€A0BATEIbHOCTH JCHCTBUM;

- opraHuzanus pabodyero MecTa MPHU BBIMOJTHECHHH XUMHUYECKOTO
IKCIIEPUMEHTA;

- NPOTHO3UPOBAHUE  PE3YIbTATOB  OOY4YCHHS, OICHUBAHUE
YCBOCHHOTO MaTepHalia, OICHKAa KAa4eCTBa M YPOBHS MOJYYCHHBIX 3HAHUM,
KOPPEKIHs TIaHA U CITOco0a MEeHCTBUS MTPU HEOOXOIUMOCTH.

llo3nasamenvrule
Obyuarowuticsas NOaAYYUM B03MONCHOCMb OISl (DOPMUPOBAHUSL CAEOVIOUWUX
noznasamenvhulx YV/I:
— IIOWCK M BBIICICHUE HH(pOpMALIHH;




— aHalIMu3 yCJIOBUU U TpeOOBaHUM 3ajayu, BHIOOp, COMOCTaBICHHUE U
000CHOBaHHE crIoco0a pelIeHus 3a4a4u;

— BbIOOp Haubonee >(QPEKTUBHBIX CINOCOOOB pEIICHHUS 3aJaud B
3aBHCHMOCTH OT KOHKPETHBIX yCIIOBHI;

— BBIIBIDKEHHE UM OO0OCHOBaHHME THUIOTE3bl, BBIOOp cmocoba eé
IPOBEPKHU;

— CaMOCTOSITETTbHOE CO3/IaHWE aJNTrOpUTMa JEATEIBHOCTH MPU PEIICHUH
po0JIeM TBOPUYECKOTO U MMOMCKOBOTO XapaKTepa,

— YMEHHUS XapaKTepu30BaTh BEIIECTBA IO COCTaBy, CTPOCHHIO U
CBOMCTBAM;

— OINKCHIBAaHWE CBOWCTB: TBEPIBIX, KHUAKHX, Tra3000pa3HBIX BEIIECTB,
BBIJICJICHHE WX CYIIECTBEHHBIX TIPU3HAKOB,;

— wu300pakeHWE COCTaBa TMPOCTEHUINIUX  BEIIECTB C  TOMOIIBIO
XUMHAYECKUX (HOPMYT H CYIIHOCTH XUMHUYECKHX pEaKIHid ¢ TOMOIIBIO
XHUMHAYECKUX YPAaBHCHUN;

— TIpOBEJCHHE HAONIOJIEHUH, ONMCAaHUE MPU3HAKOB M YCJIOBUN TEUYCHUS
XUMHAYECKUX PEaKIUii, BBIOJIHEHUE XUMHUYECKOTO JKCIIEPHMEHTa, BBIBOABI Ha
OCHOBE aHaJIM3a HAOJIIOACHUH 3a SKCIIEPUMEHTOM, PEIICHHE 3a1ad, MOTyYCHHE
XUMHAYECKOW MH(DOPMAIIHH U3 Pa3TUIHBIX HCTOYHUKOB,;

— yMEHHE OPraHU30BBIBAThH UCCIIEIOBAHUE C IEIbI0 TPOBEPKU TUIIOTES;

— yMEHHE JeNlaTh YMO3aKiItoueHus (MHAYKTUBHOE W 10 aHAJIOTUU) U
BBIBO/IbI;

— yMeHHe OOBEKTHMBHO OIICHMBATh HWH(OpPMAIMI0O O BelIlecTBaX W
XUMHYECKUX Tpolleccax, KPUTUYECKH OTHOCUTBCS K  TICEBJOHAYYHOMU
uH()OpMaIIHH.

Kowmynuxkamusnule
Obyyarowuiicss noayyum 603MONCHOCMb 0 OPMUPOBAHUS CAEOVIOUIUX
KomMmyHuxamugnvix Y'V/{

- MOJIHOE€ ¥ TOYHOE BBIPAXKEHHE CBOUX MBICIIEH B COOTBETCTBUHU C
3a/1a4aMu U yCIOBUSAMU KOMMYHHUKAIINY;

- aJIeKBaTHOE HCIIOJIb30BAaHUE PEUYEBBIX CPEACTB ISl y4acTusi B
JUCKYCCUM W apryMEHTAllMd CBOEH TMO3ULMU, YMEHUE MPEICTaABIAThH
KOHKPETHOE COJIepKaHHEe C COOOIIEHWEM €ro B IHMCBbMEHHON M YCTHOMU
dbopme, ompeneneHUe CIIOCOOOB B3aMMOACHCTBHS, COTPYJHHYECTBO B
noucke u coope nHdopmanuy;

- onpeniesieHHe CIOCOOOB B3aWMOJIEUCTBUS, COTPYAHUYECTBO B
nmoucke u cobope MHPpOpPMAILIMK, YUYacTHE B JUAJIOTe, MUIAHUPOBAHHUE OOIIUX
CrIocOo0OB pabOTHI, TMPOSIBICHUE YBAXUTEIHBHOTO OTHOIIEHUS K JAPYTHM
y4YalluMCs; OINHCAHUE COAEPKAHUS BBIMOJHAEMBIX JEUCTBUU C IEJbIO
OPUEHTHUPOBKA B TMPEAMETHO- MPAKTUYECKONW JAEATEIbHOCTH; YMEHUS
YUHUTHIBaTh pa3Hble MHEHUS U CTPEMHUThCA K KOOPAWHALMU Pa3IMYHBIX
MO3ULINI B COTPYIHUYECTBE;




- dbopmynupoBaTb  COOCTBEHHO€  MHEHHME U TO3UIHIO,
apryMEHTHpPOBATh M KOOPAWHHUPOBATH €€ C TMO3ULUSAMHM MApTHEPOB B
COTPYIHUYECTBE TMpPU BHIPAOOTKE OOIIEro pelmeHuss B COBMECTHOM
NEATEIbHOCTH;

- OCYIIECTBIIATh  B3aUMHBIA KOHTPOJb M  OKa3blBaTh B
COTPYIHUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIIIb;

- IJIAaHUPOBATh  OOIIME  CIMOCOOBI  pabOThI,  OCYIIECTBIATH
KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JE€HCTBUN MapTHEPA, YMETh yOEKIaTh;

- UCIIOJIB30BAaTh  AJEKBAaTHBIE  S3BIKOBBIE  CPEACTBA A
OTOOpa)KE€HUsT CBOMX YYBCTB, MBbICIEH, MOTHBOB M MOTPEOHOCTEN;
oto0paxaTh B peuu (OmucaHue, OOBSICHEHHE) COJIEpKaHWE COBEPIIACMBIX
NeNCcTBHM, Kak B (OpMe TPOMKOM COITMATU3UPOBAHHON peun, Tak U B (hopme
BHYTPEHHEN peuu;

- pa3BUBaTh KOMMYHMKATUBHYIO KOMIIETEHLMIO, HCIOJb3YA
CpelCTBa YCTHOM M MHCHbMEHHOM KOMMYHMKAIMU NPU paboTe C TEKCTaMH
yuyeOHUKA M JOIMOJHUTEIbHON JUTEpaTypod, CIPABOYHBIMU TaOIHUIAMHU,
MPOSIBJISATh TOTOBHOCTh K YBOXKCHUIO MHOW TOUKHU 3PEHHS TIPU 0OCYKIECHUU
PE3YNIBTATOB BBHITOJIHEHHOW PaOOTHI.

Ilpeomemmnuie pezyiomamot
Obyuarowuiics HAYYUMCsL:

- NPUMEHSITh OCHOBHBIE METOJbl TMO3HAHUA: HaOIIOJEHNE,
U3MEPEHUE, IKCIIEPUMEHT;

- OMKCHIBATh CBOMCTBAa TBEPABIX, JKUIKHUX, Ta3000pa3HBIX
BEILECTB, BBIIEIIAS UX CYLIECTBEHHbIE IPU3HAKY;

- pPacKpbIBaTh CMBICI 3aKOHAa COXPAaHEHHS MAacChl BELIECTB,
ATOMHO-MOJICKYJIAPHON TEOPHH;

- pasznuyaTh XUMUYECKHUE U (PU3ndecKue SIBICHHUS,

- Ha3bIBaTh TMPU3HAKM U YCIOBUS MPOTEKAHUS XUMHUUYECKUX
peaKiuu;

- coOmoaTh TpaBwia Oe30macHOW paboTHl MPH TPOBEICHUU
OIIBITOB;

- TI0JIb30BaThCS JTA0OPATOPHBIM 000PYTIOBAHUEM U TTOCYIOM;

- MoJIy4ath, cOOMpaTh Ta3000pa3HbIe BEIIECTBA U PACIIO3HABATH
UX; XapaKTepu3oBaThb (PU3MUYECKHE U XUMHUYECKHUE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COCJINHEHU, MPOBOJUTH OTIBITHI,
NOATBEPKJIAOIINE  XUMHYECKHE  CBOMCTBA  M3YYEHHBIX  KIIACCOB
HEOPraHWYECKUX BEIIECTB;

- PACKpBIBaTh CMBICH MOHSATHS «PACTBOP», BBIYUCIATH MACCOBYIO
JOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOpPE, T'OTOBUTH pPAacTBOPBI C
ONpeAeIEHHON MAaCCOBOU J10JIE paCTBOPEHHOTO BEILIECTBA;



- XapaKTEepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEILECTB
OT TUIIA KPUCTAJUIMYECKON PELIETKH, OMPEACIIATh BUI XUMUYECKON CBS3HU B
HEOPTraHUYECKUX COCAUHEHUSIX;

- PacCKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUU DIIEKTPOIUTHYECKOU
JTUCCOLMALAN, COCTaBJISATh YPABHEHHUS JJIEKTPOJIUTUUYECKON IUCCOLMALUU
KHUCIIOT, IIeJI0YeH, COJIeH U peakiuii HOHHOTO OOMEHa;

- pacKpbIBaThb  CYIIHOCTb  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuun, ONpPENENATh OKHUCIWTEIb MW  BOCCTAHOBUTEIDB, COCTABIIATH
YPaBHEHUS OKUCIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIINM;

- Ha3bIBaTh (PAKTOPBI, BIHUSIONIME HA CKOPOCTh XUMHUUYECKOU
peakuuu;

- XapaKTEepHU30BaTh B3aUMOCBSA3b MEKIY COCTABOM, CTPOEHUEM M
CBOMCTBAMM HEMETAIJIOB U METAJJIOB;

- MPOBOJIUTH OIMBITHI MO TMOJYYCHUI0 U U3YUYEHHUIO XUMHUUYECKUX
CBOMCTB Pa3JIMYHbIX BELIECTB;

- IPaMOTHO 00paIaThCs C BEIIECTBAMU B MIOBCEAHEBHOMN KU3HHU.

Ooyuarowguiica noayuum 603MOHCHOCHb HAYUUMbCA:

- BBIJIBUTAaTh W TMPOBEPSATH DKCIEPUMEHTAIBLHO THUIIOTE3bl O
XUMHUYECKUX CBOMCTBaxX BEIIECTB HAa OCHOBE MX COCTaBa U CTPOCHUS, UX
CITOCOOHOCTH BCTYNAaTh B XMMHUYECKHE PEaKIUU, O XapakTepe W MPOAYKTax
Pa3IMYHBIX XUMUYECKUX PEAKIIUA;

- XapakTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO U
CBOWCTBAaM, YCTAHABIMUBATh MNPUUYUHHO-CICJICTBEHHBIC CBSI3U  MEXIY
JAHHBIMU XapaKTEePUCTUKAMU BEILIECTBA;

- COCTaBJISITh MOJICKYJISIDHBIC W TIOJHBIE MOHHBIE YpaBHEHHUS IO
COKpaIlIEHHBIM HUOHHBIM YPaBHECHUSM;

- MIPOTHO3UPOBATh CIIOCOOHOCTH BEIIISCTBA MPOSIBJISITH
OKUCJIUTEIbHBIC WJIW BOCCTAHOBHUTEJbHBIE CBOMCTBA C YYETOM CTEIEHEU
OKHCJICHHUS 3JIEMEHTOB, BXOSIINX B €TI0 COCTaB;

- BBIJIBUTaTh M TIPOBEPATH AKCICPUMEHTAIBHO THIOTE3BI O
pe3yibTaTax BO3ACHCTBHS Pa3IMYHBIX ()AKTOPOB HAa M3MEHEHHE CKOPOCTH
XUMHUYECKOW pEaKInH;

- UCIIONIB30BaTh MPHOOPETEHHBIE 3HAHUSA JUIS DKOJOTHYECKHU
rPpaMOTHOTO MOBEJICHHUS B OKPY KAIOIIEH CPEAE;

- UCITOJIB30BaTh NMPHOOPETEHHBIC KITIOYEBBIC KOMIICTCHIIMM TIPHU
BBITIOJTHEHUH MPOCKTOB W PEIICHUU Y4eOHO-HCCIEA0BATEIBCKUX 3ajay I10
W3YUYCHHUIO CBOMCTB, CITIOCOOOB MOJYYEHUS U PaClO3HABAHHUS BEIIECTB;

- OOBEKTUBHO OIICHUBATh HMH(POPMAIIMIO O BEIIECTBaX H
XUMHUYECKHUX MPOIECCaX;

- OCO3HaBaTh 3HAYEHHUE TECOPETHYECKUX 3HAHUW IO XUMHUHU ISt
MPAKTUYECKOMN JIEATEIIbHOCTH YEI0BEKA;

co3maBaTb MOJEIM M CXEMbl I pEeHIeHHs y4eOHBIX U
IIO3HABATEJILHBIX  3aJa4; I[OHMMAaThb  HEOOXOIUMOCTH  COOIIOIEHHUSA



NPEANMCAHNM, MPEeIIaraéMplX B HMHCTPYKUHAX IO  HCIOJB30BAHUIO
JIEKapCTB, CPEJCTB OBITOBOM XUMHH U JIP.

DopMbI KOHTPOJISA

Dopmuposanue HKT-komnemenmuocmu o0yuaouuxcs

YUYeHUK HAy4YUTCH:

- UCIOJIb30BaTh pa3Hble MpPUEMbl MOUCKa MHQOpPMALMU HAa MEPCOHAIHLHOM
KOMIIbIOTepe B 00pa3oBaTebHOM  NPOCTPAHCTBE C  HMCHOJb30BAHUEM
obopynoBanus 1udppoBoii 1ad0paTopuu;

- HCHOJb30BaTh pa3JIMYHbIE CHOCOOBI XpaHEHUs W BHU3yalM3alluu
uH(pOpMaIIMH, B TOM YHCIIe, B Tpapuueckoil popme

Dopmuposanue KOMnemenmuocmu 6 obnacmu ONbIMHO-
IKCHEPUMEHMANIbHOU U NPOEKMHOU 0eAmeIbHOCHU

Y4eHUK HayuduTCs TJIAHUPOBATh M BBIMIOJHATH Y4eOHOE HUCCIEeOBaHUE U
y4EOHBIN MPOEKT, HCMOIb3ys OOOpYJOBaHUE, MOJEIH, METOMAbl, IPUEMBI,
aJIeKBaTHbIE HCCIeAyeMOM pobieme.

Y4YeHUK MONYyYUT BO3MOYKHOCTh HAYYUThCA CAMOCTOSITEIBHO 3ayMbIBATh,
IUIAaHUPOBAaTh M BBINOJHATH y4eOHOE HCCIIEJOBaHHUE, Y4YEOHBIM M COIMAJIbHBIH
IIPOEKT 110 €CTECTBEHHOHAYYHOM! HAIIPABICHHOCTH.

Yuem pezynomamoe eneypounoii deamenvnocmu

Dopmbl U NEPUOOUYHOCTNG KOHMPO.JISL

Bxoonou xonmpons npoBOoIUTCA B Haudajge y4eOHOTO rojga Uisi MPOBEPKH
HaYaJIbHBIX 3HAHUHW U YMEHHU 00yJaromuxcsl.

Texywuti KoHmponib TPOBOAUTCS HA KaXIOM 3aHATHH B (dopme
NeAaroruueckoro HabIoIeHUS.

Tecmogviii KoHmMpOaL OCYHIECTBISECTCS MO0 OKOHYAHUHM U3YYEHHUS KaKIIOTrO
paszaena.

IIpomesxcymounas ammecmayuss TIPOBOJUTCS B KOHIIE y4yeOHOTO TOJa B
dbopMe 3amMTBl TPOEKTa, TO3BOJSET TMPOBECTH AaHAIHM3 PE3yJIbTaTUBHOCTU
OCBOEHUSI OOYYarOUIMMHCS OCHOB OIBITHO-?KCIEPUMEHTAIbHOW M MPOECKTHOMU
NEATEIbHOCTU JAHHOTO Kypca BHEYPOUHOU AESATEIBbHOCTH «IJKCIHEPUMEHTAJIbHAs
XUMUSI».

Kpumepuu ouenku pe3ynomamoe 0c60eHUs nPOZPAMMbL Kypca

PaGora oOywarommxcsi OIICHHBAETCA IO  TPEXYPOBHEBOM  INKaJe,
MPEAINOIAaralouied HalW4he CIEAYIOUMX YPOBHEW OCBOEHHS MOPOTrPAMMHOTO
Marepuania: BBICOKAW, CPETHUN, HU3KUH.

BbicOkMii  yYpOBeHb: 0o0ydJaromuiicss  JEMOHCTPUPYET  BBICOKYIO
OTBETCTBEHHOCTh M 3aWHTEPECOBAHHOCTH B 00pa30BaTEIbHON JIE€SITEIBHOCTH,
MPOSIBJISICT MHUILMATUBY, HE MPOIYCKACT 3aHATUS 0€3 yBaKUTEIbHON MPUYUHBI,
JEMOHCTPUPYET BBICOKUI YpPOBEHb 3HAHUM M KOMIIETCHUWW, BIAJEET HA BBICOKOM



TBOPYECKOM YPOBHE MPUOOPETEHHBIMU B XOJI€ U3YUYECHHS MMPOTPAMMbl YMEHUSAMU U
HaBbIKaAMU;

Cpennuii ypoBeHb: OOydarouuics JAEMOHCTPUPYET OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pa30BaTENIbHOM JE€ATEIbHOCTH, IMPOSBISET XOPOIIHMA
YpPOBEHb 3HAHUW W KOMIETEHIIMM; WHUIIMATUBBI HE TMPOSBISET, HO CHOCOOEH
MOJACPKUBATh MHUIIMATOPA B MPEAJiaraeMoM ToJIe JAeSATeIbHOCTH, B 10CTAaTOYHOMN
CTEMEHU BJIAJICET TMOJIyda€MbIMHU B XOJI€ M3YyUYCHHS MPOTrpaMMbl YMEHHUSIMU H
HaBBIKaAMU;

Hu3kuii ypoBeHb: O00ydYaloIIMiiCSs JIEMOHCTPUPYET HEIOCTATOUHYIO
OTBETCTBEHHOCTh M 3aUHTEPECOBAHHOCTh B 00pa30BaTEIBLHOM J1€SATEIHLHOCTH,
MOCEIIAaeT 3aHSATHS OT Clydash K CiIy4aro, IOKa3bIBaeT YAOBJICTBOPUTEIIHHBIN
YpOBEHb 3HAHUW U KOMIICTCHIINH, B 1I€JIOM CJIa00 BJIaJieeT MOJy4aeMbIMH B XOJI€
U3Y4YEHUS MPOTPaMMbl YMEHUSIMU U HABBIKAMH.

DopMbI pe3yabTaToB OCBOCHHS NMPOrpaMMbI BHEYPOYHOI
NesiTeJIbHOCTH:

1. OT™MeTKa ypOBHSI IOCTHKEHUM 00YUYarOIIErocsi B JIUCTE IMEIaroruaeckoro
HaOII0ACHUS;

2. 3anucu B )XypHaje yuyé€Ta O pe3yJbTaTUBHOCTHU Y4acTHUsl O0O0y4YaroImuXcs B
MEPOTPUATUSX PA3HOTO BHAA M YPOBHS (JIUIUIOM, TpamoTa, OJaroJlapHOCTb,
pyroe);

3. 3anucu B )XypHaJsie yuéTta 00 y4aCTHUHU B BBIE3THBIX MEPOINPHUATHUSIX.

OueHka TecTOBBIX PadoT.

TecTsl, cocTosilie W3 MATH BOMPOCOB, MOXKHO HMCIOJIB30BATH IOCIIE
U3YyUeHMsT Kaxkaoro marepuana (ypoka). Tect uz 10—15 BONpocoB UCIOIB3YyETCSA
Ui mepuoandeckoro kKoHTposisi. Tect w3 20—30 BompocoB HEOOXOIUMO
UCITIOJIB30BATh JI1 HTOTOBOTO KOHTPOJIS.

[Ipyn oneHMBaHUU UCHOJB3YETCS ClEAyOIIas IIKajia: JJjIsl TecTa U3 MSITH
BOIIPOCOB

* HET OMMOOK — OIEHKA «5»;

* OJIHA OIMOKA - OIICHKA «4;

* JIB€ OIIMOKU — OIICHKA «3»;

* TPU OIINOKHA — OIEHKA «2».

s Tecta u3 30 BOMpoOCOB:

* 25—30 npaBUJIbHBIX OTBETOB — OIICHKA «5»;

* 19—24 npaBUJIbHBIX OTBETOB — OIICHKA «4»;

* 13— 18 npaBUIIBHBIX OTBETOB — OIIEHKA «3»;

* MeHbIIIE 12 NpaBUIBHBIX OTBETOB — OLIEHKA «2».

Ouenka pegepara.

Pedepar ornieHrBaeTCS M0 CIETYIOMINM KPUTEPUSIM:

* coOI0/IcHHE TPeOOBAaHMM K €r0 0O(POPMIICHHIO;

* HEOOXOJIUMOCTh U JOCTATOYHOCTb ISl PACKPBITUS T€Mbl MPUBEICHHON B
TekcTe pedepara nHPoOpMALIIY;

* YMEHHE 00yYaroIIerocsi CRBO0O0OHO M3jIaraTb OCHOBHBIC WJICH, OTPaKEHHbBIC
B pedepare;



* CHOCOOHOCTh OOYyYalIIerocs TMOHATh CYTh 3aJlaBa€MbIX 4YJIeHaAMU
aTTEeCTAI[MOHHON KOMHCCHH BOIPOCOB U C(HOPMYIHPOBATH TOUYHBIE OTBETHI HA HUX.

Ouenka npoexra.

[IpoekT oleHMBaETCs MO CIACAYIOMIMM KPUTEPHSIM:

* coOmroieHre TpeOOBaHM K ero 0pOpMIICHHIO;

* HEOOXOAMMOCTh M JOCTATOYHOCTH JIJISi PACKPBITUS TEMbI MPHUBEICHHON B
TEKCTE MPOEKTa HHPOpPMaLIUU;

* yMeHHE 00ydJaromerocss CBOOOIHO U3Jaratb OCHOBHBIE U, OTPAKEHHBIC
B IIPOEKTE;

* CIOCOOHOCTh OOydYaromerocs TMOHITh CyTh 3aJaBaéMbIX UJICHAMHU
aTTEeCTAIMOHHON KOMHCCHUU BOTIPOCOB U C(HOPMYIHUPOBATH TOUYHBIC OTBETHI HA HUX.

Temamuka uccnedoeamenbCKux u RPOEKMHBIX padom ¢ UCnO1b306aHUEM
obopyoosanun yenmpa «Touka pocmay:

1. V3y4eHue MIEI0YHOCTH PA3IMIHBIX COPTOB MbLJIA U MOIOIIIMX CPEICTB.

2. IHnuKaTOpHBIE CBOWCTBAa pa3IMYHBIX PACTCHHMH MW  I1BETOB  (C
onpenenearemM pH pacTBopoB).

3. OmpeneneHue KayecTBa XjaeOOMEKapHOH MyKH U XJieoa.

4. OrmpepelieHre Ka4ecTBa KUCIOMOJIOYHBIX TTPOYKTOB.

5. Ompenenenre  3aBUCMMOCTH  W3MeHeHuss pH  meapHOrO WM
NacTepU30BAHHOTO MOJIOKA OT CPOKOB XpaHEHHUS.

6. Nzydenue 3pheKTUBHOCTH PA3IMUHBIX COJIEBBIX IPEIIOK.

7. KoHCTpynpoBaHHEe «XUMUYECKUX TPEIOK», OCHOBAHHBIX HA XUMUYECKUX
peakuusx.

8. CuHTe3 «MajmaxuTay B pa3IUYHBIX YCIOBUSX.

9. HM3ydeHne KOppO3UH xKelie3a B Pa3IMUHBIX YCIOBUSIX.

10. BrnusHue cBeta W KUCTIOpOAa HA CKOPOCTh Pa3lIOKEHHs pPacTBOpa
MOJIU/IA KaJHs.

11. Onpenenenue kayecTBa BOAOTPOBOIHOM BOJIBI.

12. JK&ctkocth Bosbl. CIOCOOBI onpeieneHus KECTKOCTH BOIBI.

13. bymaxknas  xpomarorpadus. Xpomarorpaduueckoe  paszJeicHHe
BEIIECTB.

14. XpycranpHoe cTek10. MOXHO JIM UCHOJIB30BATh JJIs1 XpAHEHUS MULLN?

XUMMUA 9 knacc 6a30Bblii ypoBeHb ( 68 4)

BBenenue B Kypc « IKCIIEPUMEHTAIbHAS XUMHSA-9» (2 1)

Beoonwiti uncmpyxmaoswe no Th. XuMusi — HayKa SKCIIEpUMEHTaIbHAs.

Jemoncmpayuonnstit  IKCnepumenm Ne 1. O3nakomnenue c
aadopamopHvim 000pyooeanuem; npuémul 6€30nacHoil padbomesl ¢ HUM.

BxomHOoe TecTMpOoBaHUE MO TEOPETUUYECKUM U MPAKTUYECKUM 3HAHUSAM 3a 8
KJIaCcC

Paznen 1. MHoroo0pasue XuMH4YECKHX PeaKUUil B IKCIEPUMEHTAJIbHOU
xuMuH (154)

Tema 1. Xumnueckue peakuuu (6 4)



Ilpakmuueckaa paooma Ne 1 «llpaguna mexnuxu o6ezonacHocmu npu
pabome ¢ J1abopamopHLlM  000pYOOBAHUEM. Ilpasuna noav3oeanus
HazpesamenbHblMU YCHIPOUCI EAMIL)

OBP B 3KCniepuMEHTAIIBHOW XUMHUH

Jlabopamopnwviii onoim Ne | «3yueHune peakiuud B3aUMOJCHCTBUS
CyJb(UTa HATPHUSA C MIEPOKCUIOM BOJOPOIA»

TeruoBoit sddext xumuueckux peakuuid. [loHsiTue 006 53K30- W
SHIOTEPMHUYECKUX PEAKIIHUIX.

Jemoncmpayuonnwviti oneim Ne 2 Ilpumepbl 53K30- M SHIOTEPMHYECKUX
pEaKIUH.

Jlemoncmpayuonnsiii onvim Ne 3 «TernoBoit 3hpekT pacTBOpEHUS BEIIECTB
B BOJIE»

CKOpOCTh XUMUUECKUX PEAKIUN

Jlemoncmpayuonnwiti onetm Ne 4 B3auMoJIeiiCTBHE IIMHKAa C COJITHOM U
YKCYCHOM  KHCIIOTaMu.  B3auMojelcTBHe TpaHyJIMPOBAaHHOTO  IIMHKA U
IIMHKOBOW TIBUTM C COJITHOM KucJIoToW. BzaumoneiictBue oxcuaa meau(ll) c
CEpPHOU KUCIIOTOM pa3HOM KOHIICHTPAIIMM TIPH Pa3HBIX TeMIIepaTypax.

Jlabopamopnwviii onoim Ne 2 «U3menenne pH B Xoie OKHCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIHII»

Ilpakmuueckasa paooma Ne2. H3yuenue eauanHus ycioGuil npoeedeHus
XUMUYECKOIU peaKyuu Ha eé CKOpOCMb.

Jlabopamopnwviti  onotm  Ne 3 «CpaBHUTENIbHas ~ XapaKTEPUCTUKA
BOCCTAaHOBHUTEIBHON CIIOCOOHOCTH METAJIIOBY

I[Toaroroska x ' MA

Tema 2. DiekTposuTnyeckas auccouuanus (9 4)

DIEKTpOIUTHYECKAS JUCCOLUALINS — ITITABHOE YCJIOBUE MPOTEKAHUS PEAKIU
B pacTBOpax.

Jlemoncmpayuonnviti onim Ne4 HcnpiTaHue pacTBOPOB BEIIECTB Ha
ANEKTPUYECKYIO MPOBOJUMOCTh. J[BH>KEHHE MOHOB B AJIEKTPUYECKOM MOJIE.

Llemoncmpayuonnsiii onvim Ne5 « INEKTPOIUTHI U HEAIEKTPOIUTHI»

DIIEKTPOIMTHYECKAs TUCCOIHMAIINS KUCTIOT, IIEeJI04eil U COoJeH.

JlabopamopHulii  onvim Ned. U3MeHeHHE OKpACKM HWHIMKATOPOB B
pa3IUYHBIX Cpelax.

CunbHbIE U cl1a0ble SJICKTPOJIUTHI.

Jlabopamopnwviii oneim Ne 5. «CwibHBIE W Ccla0bIe  DJICKTPOJUTHI»
OnpeneneHue KHUCIOTHOCTU-OCHOBHOCTU CpEIbl TMOJYYEHHBIX PAcTBOPOB C
MOMOIIbI0 UHIMKATOPA U IATUYMKA AJIEKTPOIPOBOHOCTH

Jlabopamopnuviti  onoeim  Ne 6 «3aBUCHUMOCTH  DJIEKTPO-TIPOBOJTHOCTH
PacTBOPOB CUJIbHBIX 3JIEKTPOJIUTOB OT KOHIIEHTPALIMK HOHOBY

Peakiiuu nonHoro ooOMeHa.

JlabopamopHuwiii onvim Ne 7 «B3auMoaeicTBie ruipokcua 0apus ¢ cepHoOi
KHCJIOTOM

Peakuiuu nonHoro ooOMeHa.



Jlabopamopnuviti oneim Ne 8 Peakuum oOMeHa MeEXIy pacTBOpaMu
ANEKTPOIUTOB.

Jlabopamopnuwiii oneim Ne 9 «OOpa3oBaHue coleil aMMOHUS U U3YYCHUE UX
CBOWCTB»

Ilpakmuueckaa paboma Ne3. «OnpedenenHue KOHUEHMPAUUU COIAU NO
INEKMPONPOEOOHOCHU PACEOPQ)

I'mpponus conen.

[TonroToBka k 1A

Ilpakmuueckaa paooma Ned. Pewenue rkcnepumenmanvHwviX 3a0ay no
meme «dnekmpoaumuueckan ouccoyuauusny. Th

TecTOBBIH KOHTPOJIb no pasgeay «MHorooopasue XUMHYECKHUX
peakuui B dKCHEPUMEHTAIBLHOU XUMH U

Pasnen 2. IIpakTMKyM N0 H3y4YE€HHI0 CBOHMCTB IPOCTBHIX BEIIECTB:
HEMETAJJIOB M METAJJIOB, UX coequHeHnil (394)

Tema 3. CBoiicTBa rajioreHosn (5 4)

I"anorensr: pusnveckre 1 XUMUIECKUE CBOMCTBA

Jlemoncmpayuonnwiii onvim Ne6 duznueckue CBOMCTBA TajlOreHOB.

Jlabopamopnuwiii onvim Nel() PaciosHaBaHuE COISHON KHCJIOTHI, XJIOPHJIOB,
OpOMUIOB, MOAUAOB U HOAA.

Xiop. CroiicTBa UM TPUMEHEHHE XJIOpa

Jlemoncmpayuonnsii onotm Ne 7 «3ydenue GU3UYECKUX U XUMHUUYECKUX
CBOMCTB XJIOpa»

Jlabopamopnuwiii onoim Nel 1. OrbenuBaroiye CBOMCTBA XJiopa

CoenrHEeHNs TAIOT€HOB. XJI0POBOAOPO.

Jlemoncmpayuonnwviti onetm Ne§ Ilonydenue XJIOPOBOJIOpOAA u
pacTBOpPEHHUE €T0 B BOJE.

Jlabopamopnwviii onvim  Nel2. B3auMHOE BBITECHCHHE TaJIOTCHOB U3
PacTBOPOB UX COJIEH

Jlabopamopnwviti oneim  Nel3. Pacmo3HaBaHHWE COJSSHOM KHCJIOTHI U
XJIOPHUJIOB, OPOMUIOB, HOTUIOB

Ilpakmuueckasa pavoma Ne 5. «Onpeoenenue cooepicanus Xaopuo-uoHoe
6 NUMbEBOIl 600€»

IToaroroska k 'MA

Tema 4. CBoiicTBa kucjaopoaa u cepsl (7 4)

Kucnopona: nosryueHre 1 XuMHYECKUE CBOKCTBA.

Lemoncmpayuonnsiii onoim Ne 9. «llonyyenue u coOupanue KUCIOpPOaa B
71a00paTOpPUU U 3aMOJHEHUE UM T'a30MeTpay

JlabopamopHnuviii onvim Nel4. «'opeHue cepbl Ha BO3IyXE U B KHUCIOPOAEH

Jlabopamopnuwiii oneim Nel5. «I'opeHue xene3a, MEIU, MarHUs Ha BO3yXe
U B KUCJIOPOJAE»

Cepa. XUMUYECKUE CBOMCTBA CEPBHI.



Lemoncmpayuonnwviti oneim Nel() . AnnotpornHsle MOAU(UKALIMU CEPBHI.
O3nakomiieHHe ¢ oOpaslaMu cepbl U €€ MPUPOIHBIX COETUHEHUM.

CoenuHeHus cepbl: CEPOBOAOPOA, CEpOBOIOPOaHAs Kuca0oTa. Cynb(uasbl.

Lemoncmpayuonnwviti onim Nell OOpa3upbl NOPUPOJIHBIX CYIbPUIOB U
cyJb(aToB.

Jlabopamopnuiti onvim Nel6. KauecTBEHHbIE pEaKUUU Ha CYJIb(PUA-MOHbBI
B pacTBOpe.

Lemoncmpayuonnwviii oneim Nel2 «llonydeHne cepoBOIOpOa U U3yUYEHHUE
€ro CBOMCTBY.

Jlabopamopnwviii onim Nel7 «CuHte3 cepoBojaopoaa. KauecTBeHHBIC
peakluy Ha CEPOBOJOPOA U CYIbPUIBD)

Coenunenus cepsl: okcup cepsl (IV), cepHucTas kuciaora u ee CoJiu.

JlabopamopHuiii onvim Nel8 KauecTBeHHbIE peakiMd Ha CyJIb()UT- HOHBI B
pacTBope.

Jemoncmpayuonnwiti oneim Ne 3. «3ydeHne CBOWMCTB CEPHUCTOrO rasza u
CEpHUCTOU KUCIOTBI»

Coenunenus cepsl: okcua cepsl (VI), cepHas kuciora u ee coju.

JlabopamopHuiii onvim Nel9 KauecTBeHHbIE peakiuu Ha Cysib(aT-uOHbI B
pacTBope.

CBolicTBa CEepHON KUCIIOTHI.

JlabopamopHnuwiti onvim Ne2() I3ydenne CBOMCTB CEPHOUN KUCIIOTHI

I[Toaroroska x ' MA

Tema 5. CoiicTBa a3ora u pocdopa (9 4)

A3oT: pu3nUecKkre 1 XUMHYECKHe CBOMCTBA. AMMHUAK.

Jlemoncmpayuonnviti onoim Nel4 Tb IlomyuyeHne amMuaka W €ro
pacTBOpPEHUE B BOJE.

JlabopamopHnuwiii onvim Ne 21 «OCHOBHBIE CBOMCTBA aMMHUAKa»

Ilpakmuueckan paooma Ne 6. «llonyuenue ammuaka, uzyuenue e2o
CceouUCme)).

Conu aMMOHHS.

JlabopamopHnuwiii onvim Ne2?2

B3aumoperictBue cosieii aMMOHMSL CO IIEI0YAMU

A30THas KHACIIOTA.

Llemoncmpayuonnsie onvimor NeNel5-17: «Ilonyyenue okcuaa azora (IV) u
u3yueHue ero cBorcTB»; «Okucnenue okcuaa azora (II) mo oxcuma azora (IV)»;
«BzaumoneiictBue okcuaa azora (IV) ¢ Boioi U KUCI0poa0oM, MOTYyYEHUE a30THOM
KHUCJIOTBI»

Jlabopamopnuwiii onvim Ne 23. VI3ydeHre CBOMCTB a30THOM KHCIIOTHI

Ilpakmuueckan paooma Ne 7. «Onpedenenue Humpam-uoHoé 8
numameibHOM PaAcmeope)

Conu a30THOM KUCJIOTHI — HUTPATHI.

Jemoncmpayuonnsiii oneim Nel8 OOpa3lbl TPUPOJHBIX HUTPATOB U
docdatos.



Jlabopamopnuiti oneim Ne24 O3HakoMJieHHWE C a30THBIMU U (HOCHOPHBIMU
ynobpenusimu. PacroznaBanne a30THBIX YI00OPESHHIA.

Jlabopamopnviii oneim Ne 25 «OmnpeneneHue aMMHUAYHOM CEIUTPHl U
MOUYEBUHBI»

®ocdop. Coemunenust ¢dochopa: oxkcua dochopa (V), oprodochopnas
KHCJIOoTa U ee cou. DocdopHbie yaoOpeHus

Jlemoncmpayuonnsii onvim Nel9 O6pasubl  kpacHoro ¢ocdopa, okcuaa
docdopa (V), npupoansix pocdaTos.

JlabopamopHnuiii onvim Ne26 «'openue cepbl U ¢pochopa Ha BO3AYXE U B
KHCTIOPO/IEe»

Jlabopamopnuiti oneim Ne27 O3HakoMJIeHHE C a30THBIMU U (HOCHOPHBIMU
yII0OpEHUSMH.

IToaroroska x ' A

Tema 6. CBoiicTBa yriiepoaa u kpemMuus (7 4)

VYrnepon, @usnyeckue cBOMCTBA. AJIOTPONUsS yriepoja: aiMas, rpadur,
KapOuH, QysuiepeHbl. XUMHUYECKHE CBOWMCTBA YIJIEpoJa.

Jemoncmpayuonunwiti oneim Ne2() Mopaenu  KpUCTALIMYECKUX  PEHIETOK
anMasa u rpadura.

Okcuapl yraepona. YrapHblid M YIVIEKMCIBIM Ta3bl. YTOJbHAas KHUCIIOTA,
KapOOHATHI

Jlemoncmpayuonnsiii onvim Ne2l OOpasupl TPUPOIHBIX KapOOHATOB M
CUJIMKATOB.

Jlabopamopnuwiii onvim Ne28 KauecTBeHHas peakiusi Ha YIJICKUCIBINA Tas.

Jlabopamopnuwiii onvim Ne29. KauecTBeHHass peakiys Ha KapOOHAT-HOH.

JlaGoparopusiii omblT Ne 30 «B3amMojelicTBHe HW3BECTKOBOM BOJBI C
YTIEKUCITBIM Ta30M»»

Ilpakmuueckan paboma Ne8. «llonyuenue okxcuoa yznepooa (IV) u
uszyuenue ez2o ceoiicms. Pacno3nasanue kapoonamoe.

Kpemnuii u ero coeiuHeHUs.

Hemoncmpayuonnwiti onvim Ne22 OO0pa3ibl NPUPOJHBIX KapOOHATOB U
CUJIMKATOB.

Jlabopamopnuiti  (3aHumamenvusiii) oneim  Ne 31  «BvlpammBanue
BOJIOPOCJIEN B CHJIMKATHOM KJIEE»

ITonroroska xk I A

KontposabHoe TecTtupoBanue mno moapasneay «llpakTukym mo
HU3Yy4YEeHHUIO CBOMCTB MPOCTHIX BelIECTB HEMETAJLJIOB HX COeIMHEHUID)

Tema 7. O0uue U HHAMBUAYAJIbHbIE CBOMICTBA MeTAJLIOB (11 1)

O6mme ¢Qusndyeckne W XMMHUYECKHE CBOWCTBA METANIOB:  PEAKIUU C
HEMETaJUIaMH, KHUCJIOTaMHU, COJISIMA. BOCCTaHOBUTENBHBIE CBOMCTBA METAJUIOB.
DIIEKTPOXUMHUYECKHUM Pl HAPSHKEHU METAIIJIOB.

JlabopamopHnuwiii oneim Ne32. B3zaumonieiicTBUE METAIJIOB C PacTBOpPAMU
coneii. BzamMmopeiicTBue MeTa/ulIoB (MarHus, IIMHTKA, JKele3a, Medau) ¢
pacTBOpamMu KUCJIOT



Jlemoncmpayuonnsiii onvim Ne23. yuenue o0pa3iioB METAJIOB.

[lenounsie meTamibl. COeTUHEHUS MIETOYHBIX METAJIOB

Jlemoncmpayuonnwiii onotm Ne24 B3auMOJI€NCTBUE IIECIOYHBIX METAJIOB C
BOJIOM.

CaoiicTBa 1IEI0YHO3EMETBHBIX METAJUIOB U UX COCAUHEHUH.

Jlemoncmpayuonnwiti onerm Ne25 BzauMoneincTBHe MIETOYHO3EMETbHBIX
METAJIJIOB C BOJIOW.

OO6pa3ipl BAXKHEUIINX NPUPOAHBIX COCAUHEHUN MAarHus, KalblUs.

CBoiicTBa coequHeHN KaIbIud. JKeCTKOCTh BOABI

Jlabopamopnviii onvim  Ne33. (O3HakOMJIEHHE  CO  CBOMCTBAMHU U
npeBpalieHUus M KapOOHATOB M TUJIPOKAPOOHATOB.

JlabopamopHnuiii onvim Ne34. YcTpaHeHUE >KECTKOCTH BOJIBI B JOMAITHUX
YCIIOBUSIX

CgolicTBa amtOMUHHUS

Jlemoncmpayuonnwiti onvim Ne26. BzaumoaelcTBue ajalOMUHUS C BOJOM.
OO6pa3ipl BAXKHEUIINX MPUPOJTHBIX COCAUHEHUN aTFOMUHUS

AM@OTEpPHOCTh OKCHIA U THAPOKCHIA ATFOMUHUS.

Jlabopamopnwviii oneim Ne35. TlomyueHue THAPOKCHAA  ATIOMHHHUS |
B3aUMOJICHCTBHE €T0 C KHUCIOTaMU U HIEIOYaMHU.

Keneso.

Jlemoncmpayuonnsiii onerm Ne27. O6pasisl pyn xenesa. Cxuranue xemnesa
B KHCJIOPOJIE M XJIOpE.

Jlabopamopnuwiii onvim Ne 36. «OKUCIEHUE kKeJie3a BO BIAKHOM BO3IyXe»

CBolicTBa COCIUHEHUN KeJie3a: OKCUIIOB, TUAPOKCUIOB U coselt xemneza(ll
u III).

Jlabopamopnuwiii onvim Ne37 Tlonyduenue rugpokcunoB xeneza(Il) u (III) u
B3aUMOJEHCTBHE UX C KUCIOTAMU U IIEIOYaAMH.

IIpakTuyeckass padora Ne9. PeiieHue SKCIEPUMEHTAIBHBIX 3a7ad 10
teme «OO0mIMe U MHANBUAYAJIbHbIE CBOMCTBA METAIIJIOBY.

Iloocomoexa k 'MA

KonTposbHoe TecTupoBaHme 1o nojpasaeny «lIpakTukym mno m3ydeHuro
CBOWCTB MPOCTHIX BEIIECTB METAJUIOB UX COCIUHEHUI

Pasznen 3. OCHOBbI ONBITHO-IKCIEPUMEHTAJIBHON M TMPOEKTHOI
nesiteqbHOCTH (124)

Texnuka 0€30MaCHOCTH TIPU BBITIOJHEHUH CAMOCTOSITEIBHBIX OTBITOB W
AKCHEPUMEHTOB B JOMAIIHUX YCIOBHUSIX U C HCIOJIB30BAHHEM OOOpYIOBaHUS
XUMHUYECKON J1Ta0OpaTOPHH.

IIpakTuueckas paGora Ne8. OOpamenne co crTekiaoMm (crubaHue
CTEKJIIHHOW TPYOKH, U3TOTOBJIEHUE: MUMETKU;, KAMUIUISIPOB; MPOCTEHIINX Y3JIOB;
MpOoCTEHIINX MPUOOPOB)

XUMUYECKUN aHAIU3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN

Teopernueckue OCHOBBI  OMNBITHO-3KCIEPUMEHTAIIBHOM U MPOEKTHOM
NeATEebHOCTH.

Bo160p Tembl npoekTa. [lnanupoBanue neaTeIbHOCTH.



[lonrotoBka mpoekta. COop wuHbOpManMK 1O  JaHHOW  TEME.
MopnenupoBaHue TPOEKTHON AEATEIbHOCTH.

BrinosiHeHne y4eOHbIX MPOEKTOB, OMBITHO-3KCIEPUMEHTAIBHBIX Pa0oT.

IIpakTnueckue padorbl Ne§-12 no TeMaM NMPOEKTOB yyalIUXcs

[TonroToBka y4eOHBIX MPOEKTOB K 3aIUTE

IIpomexyTouHas aTTecTanMsA. 3a1IUTA POEKTOB

IToaroroBka k 'NA, BIIP: penreHne npakTUKO-OPUEHTUPOBAHHBIX 3a1aHUI

IToaroroBka k 'NA, BIIP: pemrenre npakTHKO-OPUEHTHPOBAHHBIX 3a1aHUI

O6o0menune, cucTeMaTU3alusl U KOPPEKIUsS 3HAHUU ydalluXcs 3a Kype
«IIpakTueckas XuMHUs».

TecTOBBIN KOHTPOJIb.



Ne ni/m Tema ypoka IInanupyemMsbie pe3yJIbTATHI Kou-Bo HJara HWndopmanm HcnosnzoBanue
OHHAaf o0opyoBaHus
IIpenmernsie YY ]I JInuHOCTHBIE MetanpeameTHbIe 4acoB nogaep:xkka | «Touka pocra»
YV YV YueOHMK:
9 k1.
BBenenue B kypc «IIpakTnueckas xumus» (2 4)
1. Beoonuwii UHCMPYKmMAasc no Th | Nars nomsitee o npeaMete | 1.MotuBanus K.YV 1 Texuuka
XUMUH. CdopmupoBarb | HaydeHUs 0e30MacHOCTH B
XuMmus — HAYKa | meproHayaibHbIE peaMeTy XUMUs 1.Pazpemenue KOH(IMKTA
OKCIIEpUMEHTaIbHA. TIPE/ICTABIICHHS: KaOHHeTe
2.Pa3BuBarh 2.YnpapneHue XUMUH [IEHTPA
TP a) O BEIeCTBE, a TaKXKe O | YyBCTBO FOPAOCTH  IOBEICHHEM IApTHEpa «Touxa Pocray.
5 TPOCTBIX " CIIOKHBIX | 33 POCCHHMCKYIO
Hemoncmpayuonnsiii onvim BEIIECTBAX; XUMHUECKYIO LYV, 3HAKOMCTBO C
Nel., wayky
6) Hawate opmupoBaTh 1.®opmupoBanue 000opy/ioBaHUEM
O3Haxkomnenue ¢ yMeHWe  XapakTepu3osaTh | 3.HpascTeenHo- TIO3HABATENBHOI LEIH
Jnadopamopuvim . BEIECTBA, MCIONL3ys IS | 3THYECKOe
00opyoosanuem; npuémol 3TOro  MX  (DU3HYECKHE | OLCHUBAHUE o Cumsombl
Oezonacnoii pabomol ¢ HUM. CBOiCTBA. XMMHYECKHX
JJIEMEHTOB
e Xumuyeckue
(hopmyIbl
e  TepMuHsl
e Anamu3 u
CHHTE3
P.YY].
1.Ilenenonaranue u
IUTAaHUPOBAHUE.
2, BxoaHoe TecTHpOBaHHE N0 1

TeOpeTU4YeCKUM H
NPAaKTHYECKUM 3HAHUSAM 3a 8
KJ1acc




Paszpnen 1. MHoroo6pasue XuMMYeCKUX PeaKkluil B IKCNepUMeHTAIbHOH xumuu (154)

Tema 1. Xumuueckue peaxyuu (6 u)

Ilpakmuueckasa paboma Ne 1 VMeHHUE MONb30BATHCS PasBusatb PeryasiTHBHbIe: Jatuuk
HarpeBaTeIbHbIMU yMeHus TEMIIEPATyphI
«lIpasuna mexnuxu npubopamu OLlCHHBATD OcymiecTBIIoT (TepMonap-
Oe3onacnocmu npu pabome ¢ CHTYALHIO U THOIIATOBBIH KOHTPOMB TI0 HBI)
1a00pamopusim peymETaTy ’
obopyoosanuem. Ilpasuna OrEpaTHBHO CIHPTOBKA
NPpUHUMATH
ROb306ARUA P — Ilo3naBareiibHBIE:
HazpesamenbHbIMU p g
yempoiicmeamuyn, Th HaxXoAnTh CrponT pedesoe
aJIeKBaTHBIE .
BBICKa3bIBaHUE B YCTHOU U
CrIocoOBI .
. MHUCBMEHHOU (opme
B3aUMOJICUCTBHS
¢ KOMMyH“KaTI/IBHLIe:
OZTHOKIIACCHUKAM VYUTBIBAIOT pa3HbIC
1 BO BpEMA MHEHUSA U CTPEMATCA K
TpOBCICHNA . KOOpAUHAIIUU Pa3InYHbIX
IMpaKTUYECKON HO3PIL[PII>1 B
paGOTH' COTPpYyAHUYECTBE
OBP B I)KCHepPIMeHTaJIbHOfI 3HaTh oIpeseneHus Dopmuposats  Ilo3HaBaTeslbHBIE: 81, Hatumk
XUMUH OKHCIIUTCIIBHO- MOTHBAIlMKO K
BOCCTAHOBUTENbHON LENIEHANPABIIEH-  BBIOMPAIOT OCHOBAHMUS TEMIICPaTypbI
3 peaxIyy, OKUCIUTEI, HO W KpHTEPHH T IUTAaTUHOBBIN
Jlabopamopmnutii onvim Ne 1 BOCCTaHOBUTEIS.. YMETh | ryo3maBaTenbHOM KnaconpuKaLmn
«H3yuenue peakyuu 63au- ypaBHHBATh IESITENBHOCTH, caKLU
Mooeiicmeus cyrvpuma nampus | OKUCTUTCIBHO- OCO3HAHHOE, p K]g
IIpeoOPa30BbLIBATh
¢ nepokcuoom eooopooa» Th BOCCTAHOBHTCIILHAIC YBaXHUTEIbHOC peodp
peakiuu, pasbACHATDH " UHPOPMAIIIIO 13
IIPOIECCHI OKHUCICHUA WU ,HO6pO)KCJ'IaTCHL OTHOTO BUNIA B I[perﬁ
BOCCTAHOBJICHUA,
HOE OTHOIICHHE W BBIOMpPATH ISt cebst
MIPUBOJUTE TIPUMEPHI < oM
OKHCJIUTENBHO- JPYroMy yzo0myro hpopmy
BOCCTAaHOBUTCIIBHBIX YCIOBEKY, €T0 (I)I/IKCH.L[I/II/I
MHCHHUIO
g TPeACTABICHUS

MHPOBO33PECHH




peakuui.

nHpopmanun
PeryiasiTuBHbBIC:

BBIJIBUTAIOT BEPCUU
peIIeHUS TTPOOIEMEI,
0CO3HaBaTh KOHEUHBIN
pe3ynbTaT

KOMMyHHKaTl/IBHI)Ie:

OTCTauBaTh CBOIO
TOYKY 3pEHHS,
MPUBOUTH apTyMEHTHI,
MOATBEPXKIAs UX
(hakramu

pa3nuyaTh B yCTHOM
pe4un MHEHME,
JIOKa3aTeIbCTBA,
THIIOTE3bI, TEOPUH

TennoBoii 3 PexT XuMuIecKux
peakuwmii. [lonsiTue 06 3x30- 1
SHJIOTEPMHUECKUX PEAKIUSIX.

Jlemoncmpayuonnstit onvim Ne 2
Ipumepor 2x30- u IHOOMEPMUUECKUX
peaxyuil.

Jemoncmpayuonnsiii onvim Ne 3
«Tennoeoii 3ghhexm
PaAcmeopenus euiecme 6 600e»

3HaTh
Ki1accu(pUKaIMOHHbIH
MIPU3HAK
TEPMOXUMHUECKUX
peakuuii. IToHumats
3HaYCHHE TEPMUHOB:
Ter10BoM 3G deKT
XUMUYECKON pEeaKLuu,
TEPMOXUMHIYIECKOE
YpaBHEHHE pPEaKIIUH,
9K30- U
SHIOTEPMHUYECKIE
peakuuu. YMeTb
3aIHChIBATh

DopmMupoBaTh
LIETIOCTHOE
MHPOBO33pPEHHE,
COOTBETCTBYHOIIL
ee
COBPEMEHHOMY
YPOBHIO
pa3BuTHL

HayKH.

PeryﬂflTl/lBHLleZ

BBIJIBUTAIOT BEPCUH
perieHns mpoOIeMBl,
0CO3HaBaTh KOHEUHBIM
pe3yibTat

Ilo3naBaTenbHbIE:

BEIOMPAIOT OCHOBAHUS
U KPUTEPUH IS
KJIacCU(HUKAIH
peakumi

peoOpa3oBEIBATH

82

JlaTuuk

TEeMIepaTyphl
TUTATUHOBBIN




TEPMOXUMHUYECKHE
YPaBHEHHUSI peakuuil u
BBIUUCIIATh KOIMYECTBO
TEIJIOTHl MO

nHpopmanuio u3
OJTHOTO BU/Ia B JPYyroi
Y BBIOMpATH JUIst ceOst

yaobHyto popmy

TEPMOXHUMHYIECKOMY bukcanuu
YPABHEHUIO PEAKLIVH. HpEeNCTaBIEHNS]
nHpopmanun
CKOPOCTh XHMHUYECKUX 3HaTh oOmpeieIcHUe ®dopMHPOBATH PeryasiTuBHbIE: 83 Hatuuk pH
peakuuit CKOPOCTH XHMHYECKOM MOTHUBALUIO K
nenenanpapien  CAMOCTOATEIBHO
. peakiyu U eé o O0OHapYKUBAIOT U
JMemoncmpauuonnwuit onvim No 4 . | HoH o
y . 3aBUCUMOCTB OT YCJIOBHUM OPMYIUPYIOT
B3zaumodeiicmeue yunka ¢ ConaHOl Y HO3HABATEILHO PMYTHPY
. IPOTEKAHUS PEAKIIUM. i npodiemy.
U YKCYCHOU KUCLOMAMIL. -
OHUMATh 3HAYCHUC
y JIEATENBHOCTH
Bszaumooeticmeue 2panyiupoeaniozo ’ 1 O T ——
< < | TCPMUHOB OCO3HAHHOE
YUHKA U YUHKOBOU NbLIU C CONAHOL >
y y «KaTaJau3aTop»
Kuciomotl. Bzaumooeticmeue oxcuda P YBUKUTCIBHOC  ppigpngioT npuYMHBI U
. . N «HHTHOHUTOPY, - Ny
meou(Il) ¢ cepnoil kuciomoi pasno CIIENCTBUS SBJICHUI,
I0OpOXKenaTeb
KOHYeHmpayuu npu pasmulx «epMEHTHI». p CTPOSAT JIOTHYECKHE
memnepamypax. HO paccyKeHus,
YCTAHABJIMBAIOT
Jlabopamopnwiii oneim Ne 2 NPUYMHHO —

«H3menenue pH 6 xo0e
OKUCTIUMENbHO-60CCMAHO-

eumenvuvlx peaxyuity Th

CJICACTBCHHBIC CBA3H
KOMMyHl/lKaTl/lBHLleZ

YUUTHIBAIOT Pa3HbIC
MHEHHUS ¥ CTPEMSTCS K
KOOpIMHAIINN
Ppa3IUYHBIX NO3ULIUHI B
COTPYIHUYECTBE,
hopMyIHpYIOT
COOCTBEHHOEC MHEHHUE U
MTO3ULINIO




Ilpakmuueckasa paooma Ne2.
H3yuenue enruanua ycnoeui
npoGedeHus Xumuueckoul
peaxkuyuu na eé ckopocme. Th

YMeTb ompenenars, Kak
U3MEHUTCS CKOPOCTb
peaxIyy noJ BIUSHUEM
pa3M4HBIX (HaKTOPOB

Pa3BuBath
YMCHUS
OLICHUBATH
CUTYAIHIO U
OIIEPAaTUBHO
MPUHUMATh
pelieHue,
HaXOJIHUTh
aJIeKBaTHLIE
CII0COOBI
B3aUMOJIEICTBU
I C
OJTHOKJIACCHHKA
MU BO BpeM:d

PeryiasiTuBHbBIC:

OcCyIIECTBISIOT
TOIIATOBEIN KOHTPOIh
TI0 pe3yNbTaTy

ITo3naBaTennHbBIE:

Crposr peueBoe
BBICKa3bIBaHUE B
YCTHOW M MHUCbMEHHOMN

hopme

KoMMyHuKaTHBHBIC:
YuuTHIBaIOT pa3Hble

Jatuuk
HATIPSHKCHUS

IMPOBEACHU A MHCHUA U CTPEMSATCA K
MPaKTHYECKOU KOOpAUHAIUU
paboThI. Pa3IMYHBIX O3UIIUI B
COTPYAHHUYECTBE
Jlabopamopnuwiit onvim Ne 3 1.3akperuicHue 3Hanuid u | 1. YMenue K.YVY/I.
«Cpasnumenvnasa xapakme- HNpPaKTUYECKUX, OpPHUEHTHPOBATh
PUCHUKA 60CCHAHOBUMETbHOU pacyeTHBIX HABBIKOB y4- cs1 Ha YMmeHue
cnocoonocmu memannosy Th csl. [IOHUMAHHE CaMOCTOSATENBHO
Ioaroroska k T'MA OPUYMH ycrexa  OpPraHM30BbLIBATH
2.YMeHue pemarthb B y4eOHOM yuebHoe
THUIIOBBIC IIPUMEPBI IEATCIIbHOCTHU B3aUMOJCUCTBUEC B

KOHTPOJIHO-
H3MEPUTENBHBIX
MaTepHaIoB

rpynme
LYY,

YwMmenue:

* OCYIIECTBIISITh AHAJIH3
00BEKTOB C
BBIIEIIEHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB,;




* OCYHICCTBJIATH CUHTE3
KaK COCTaBJICHUC
1IEJIOT0 U3 YacTe.

P.YV/.
YMenus:

1.OcymiecTBasATh
HWTOTOBLIH K
TOIIATOBBIN KOHTPOJIh
0 Pe3ybTaTy;

2. AzlekBaTHO
BOCIIPUHUMATH OLIEHKY
YUUTEIS;

3. PaznnuaTh criocod u
pe3yabpTaT AEHCTBUS

Tema 2. Dnexmponumuueckaa ouccoyuayus (9 u)

DJIEKTPOJIUTHYECKAS
JMICCOLIMAIUS — [JIaBHOE
yCIIOBHE MPOTEKAHUS PEaKIIHii B
pacTBopax.

Jlemoncmpayuonnslit onvim Ned
Hcenvimanue pacmeopoe seujecmes Ha
INEKMPUYECKVIO NPOBOOUMOCHTb.
,ZZeuafceHue UOHO6 6 JJIeKMmpU4eCKoMm
noJjie.

JHemoncmpayuonnsiii onvim Ne§
«Inexkmponumol u
HeIIeKmpoIumsl»

3HaTh oOmpeAerIeHUs
MIOHATUH <«QJIEKTPOJIUTY,
«HEDIIEKTPOJIUTY,
«3TEKTPOIUTHIECKAS
auccouranusy. YMeEThb
WITIOCTPUPOBATH
MpUMepaMH H3y4eHHBIE
MOHATHS U OOBACHSITH
MIPUIIHY
3JIEKTPOIPOBOIHOCTH
BOJHBIX PAacTBOPOB
COJIeH, KHCJIOT U
HIEJIOUEH.

DopmMuUpOBaTh
OTBETCTBEHHOE
OTHOILIEHHE K
YUCHHIO,
TOTOBHOCTb H
CIIOCOOHOCTH K
CaMOpa3BUTHUIO
u
camoo0pa3oBaH
nto. Pa3BuBaTh
KOMMYHHKAaTHB
HYIO
KOMIIETEHTHOCT
b, YMEHHE
yBaXKaTh UHYIO

PeryasiTuBHbIe:
CTaBsT y4eOHYIO
3a/1a4uy, ONpeIestoT
MOCJIEI0BATENIBHOCTh
IIPOMEXYTOUHBIX LIENeH
C YUETOM KOHKPETHOTO
pe3yibTara,
COCTaBJISIIOT IJIaH U
AJTOPUTM ACUCTBUI

Ilo3naBaTenbHbIE:

CaMOCTOATCIIBHO
BBIJICIIAOT

hopmyaHpyOT

86

JlaTauk
ANEKTPO-

MIPOBOIHOCTH




TOYKY 3pEHHUS

IMO3HAaBaTCIbHYIO LECJIb,

npu UCIIONB3Ys 00mme
00CyXeHIH MPHUEMBI PELICHUS
pOOJIEMBI. 3a1a4y
KoMMmyHuKkaTHBHBIC:
Kontpons u ouenka
JeicTBUI mapTHepa
10. QHGKTpOJ'H/ITI/I‘{eCKafl 3HaTh OmpeJeNieHus ®dopmupoBath PerynsiTuBHbIe: 87 PeakTuBbl
JMCCOLMAINS KUCIIOT, Iejioyeii | MOHATHI «xucnoray, OTBETCTBEHHOE  CTaBST y4eOHYIO XUMHYECKOe
U Coieit «OCHOBaHME», «COJb» C | OTHOLIEHHE K 3a/1a4y, ONpeNeNsoT o0opyoBaHue
’ TOYKU 3PEHUS TEOpHUU YUEHHIO, MOCJEI0BATEIbHOCTh PeaktuBsl u
. JJIEKTPOJINTUYECKOM TOTOBHOCTb U [IPOMEXYTOUHBIX LiEJIen XUMHYECKOE
Jlabopamopnwiii oneim Ned. P P I
JUCCOLMAIHA. YMETh CIOCOOHOCTh K C YYETOM KOHKPETHOIO obopyoBaHue

H3zmenenue okpacku
UHOUKAMOPO8 8 PA3TUYHBIX
cpeoax. Th

O00BICHATEL 00IIHE
CBOMCTBA KHCJIOTHBIX
WIIETIOYHBIX PACTBOPOB
HaJJMYMEM B HUX HOHOB
BOJIOpOJa U TUAPOKCHUA-
HMOHOB COOTBETCTBEHHO, a
TaKXXE COCTaBJIATH
ypaBHEHHUS
JJIEKTPOIUTUYECKON
JIACCOIHAIIN KHCJIIOT,
OCHOBAaHHUI U COJeH.

CaMOopa3BUTHIO
u
caMmo00pa3zoBaH
0.

pe3yJnbrara,
COCTaBJIAIOT IUIaH U
aJITOPUTM JEHCTBUI

Ilo3naBaTeabHbIE:

CaMOCTOATCIIbHO
BBIJICIIAIOT

(hopMynHpyroT
MO3HABATENILHYIO LIElb,
HCTIONB3Ys 00IIne
MPUEMBI PElICHHs
3a7a4

KOMMYHI/IKEIT]/IBHLICZ

KouTpons u onenka
JIeliCTBUI mapTHepa




. WIBHBIE U Bl HATb ONpEICICHUS OpPMHPOBATH eryJISTHBHBIE: ATYUK
11 T e U cJ1aonie 3 (O] Pery. 88
BHGKTpOJII/ITbI MOHATHH «CTCIEHD OTBCTCTBCHHOC CTaBsAT y‘{eﬁHy}o 3JICKTPO-
SHCKTpOJ'II/ITI/I"IeCKoﬁ OTHOLICHUE K 3aJiavy, OIpCaACIA0T
. IIPOBOJAHOCTHU
ﬂaﬁopamopﬂbm onoim M 5 Aucconranmny, «CUJIbHBIC | YUCHHIO, II0CIC0BATCIIBHOCTD
«Cuflbﬂble u cflaﬁble 1eK- QJICKTPOJIUTHI, T'OTOBHOCTh H MMPOMEIKYTOUHBIX LCICU
«CITa0BIEdTIEKTPOTUTHDY. CrOcOOHOCTE K C YUETOM KOHKPETHOTO
mpoaumuty OnpedeneHue
IToHuMaThs pazHHIY CaMOpPa3BUTHIO  PE3yIbTaTa,
KUCTIOMHOCMU-OCHOBHOCMU CPEObl
MCKAY CWIBHBIMHU U u COCTaBJIAIOT IIJIaH U
NOLYHEHHbIX pACMEOPOE € C1a0BIMU 3JIEKTPOIUTAMU | CaMOOOPa30BaH  AIrOPHUTM IEHCTBUIM
NOMOWBIO UHOUKATNOPA U 0amYUKa Ho.
anexmponposoonocmu, Th IlosHaBaTesbHbIE:
Jlabopamopnuwtit onvim Ne 6 CaMOCTOATEIBHO
«3asucumocms sneKmpo- BBIICIIAIOT
nPOBOOHOCMU PACMBOPO8 CUTbHBIX
OPMVYIIUPYHOT
INEKMPOIUMOE O KOHYESHMPAYUU (bopmyspy
IIO3HABAaTCJIbH €JIb
uonog, Th VIO TIENIb,
UCTIONB3YS 00IIme
[IPUEMBI PELLECHMS
3a/1a4
KoMMyHHKATHBHbIE:
Kontpons u orieHka
JIEICTBUI MapTHeEpa
12. Peaxiiuu nosHoro ooMeHa. 3HaTh ompeneneHne DopmMupoBaTh Ilo3naBaTebHbIE: 89 Jlatuuk
peaKiuii FOHHOTO OOMEHa, | MUPOBO33PEHHE, 3IIEKTPO-
Jlabopamopnuwiit onvim Ne 7 YCIIOBUS HX IIPOTEKAHHUS. | COOTBETCTByrom —CAMOCTOATEIBHO
«B3aumooeiicmeue zuopokcuoa VMETh COCTaBIIATh ee BBEIICIIOT TIPOBOZHOCTH,
bapus c cepnoii kucnromoiiy , TH | nonnbie u COKpaméHHBIE | COBPEMEHHOMY .
hopMyIHPYIOT Jo3atop o0béMa
IMoxroroeka k THA HOHHBIE YpaBHEHUs YPOBHIO
5 . TIO3HABATENEHYIO IIETIh,
HCOOpPAaTUMBIX PCaKINHU U A3BUTHUA _
P P P HUCTIONB3Ys O0IIne KHJIKOCTH, Or0
aA3bACHATh HUXC HOCTBhb HayKn
P vt ’ ’ HPHEMBI PELIEHHS
MIPUBOJUTE TIPUMEPHI KOMMYHHKAaTHB peTka
N 3a/1a4
peaxiyii MOHHOTO HYIO




oOMeHa, WYX [0
KOHIIA.

KOMIIETEHTHOCT
b U YBa)KCHHE
K UHOH TOYKE
3pEeHUsT IpU

KomMmyHHKaTHBHEBIE:

Kontpons u onenka
JIelcTBUI MapTHEpa

00CYXKIICHIH
pe3yNbTaToB
BBITOJIHEHHOM
paboTHL.

13. | Peakiuu MOHHOTO OOMEHA. YMeTb NpUMEHSTh PazBuBath PeryasiTuBHbIC: MOBTOPUTH| JlaTumk
Jlabopamopnuiii onvim Ne 8 TEOPETHUCCKUE 3HAHUS YMEHHUSI o 89 IEKTPO-
Pearyuu o6yena mevicdy pacmeopany | 1 TPAKTUKE, OOBACHATL | OLCHUBATH CYIECTRIAION
snexmponumos, TB PE3YJIbTaThl MPOBOAMMBIX | CHTYaLMIO M Egmaromﬂn KOHTpPOJIb TIpOBOAHOCTH

OIIBITOB, OIIEPATUBHO pesyipTaTy
JaGopamopnsiii onvim Ne 9 XapaKTepH30BaTh PHUHHUMATh IlosHABATEILHEIC:
«Oobpazosanue coneii ammonus y | YCTOBWI TPOTCKAHMA PCILCHIC,
usyuenue ux ceoiicme», Th peakuuii B pacTBopax HaXOJIUTh CTposT peueBoe
IMoaroroeka k ['MA SJICKTPOJIMTOB 10 KOHIA. | al€KBATHBIC BBICKA3bIBAaHUE B
crocoos! 5 YCTHOM ¥ NIHCHMEHHOM
B3ANMOJICHCTBH  fonye
ac
ofHOoKNaccHUKa  KoMMyHHKATHBHbIE:
MH BO BpeMs Y4UTBIBAIOT pa3HbIe
HPOBEICHHS MHEHHS U CTPEMATCS K
IPaKTUYECKON KOOPIMHALIUH
PadoTHL Pa3IMYHBIX TTO3ULHH B
COTPYIHHYECTBE
14.| IIpakmuueckas padoma Ne3. YMeTh OCyLIECTBIATD DopmupoBaTh PeryasTuBHbIe: PeakTuBbl 1
XHMHYECKHE OIBITHI Ha MHPOBO33pEHHE,  CTaBAT y4eOHYIO ggg[;;;ggggﬂe,
«Onpeodenenue  KoHyeHmpayuu | 3HAHAE KaYeCTBEHHBIX COOTBETCTBYIOL]  3ajady, ONPEACIISIOT
conu no INEKMPONPOBOOHOCHIU | PEaKUHii; COCTABIATH ee HOCTIEA0BATEIBHOCTh JATINK
pacmeopay, Th TIOJTHBIE M COKPALIEHHBIE | COBPEMEHHOMY  IPOMEXYTOUYHBIX Lieeit BIIEKTPO-
WOHHBIC ypaBHEHHS YPOBHIO C Yy4eTOM KOHKPETHOTO
HEOOpaTUMBIX PEaKIUid U | Pa3BUTHS pe3ynbrara, TpOBOHOCTH




PasbACHATH UX CYIIHOCT. | HAYKH, COCTaBJISAIOT IUIAH U
XapaKTepu30BaTh KOMMYHHMKATHB  aJTOPUTM JeHCTBHI
YCIOBUS TEYEHHSA HYIO
peakiuii, MAYIMX 0 komreTenTHOcT ~ 1103HABATE/IbHBIE:
KOHI[A, B PacTBOpax b U yBa)KEHHE
. CaMOCTOSTENHHO
SIIEKTPOIIMTOB. K HHOH TOYKE
BBIJENSIOT
3peHus Ipu
00CyK1eHNH bopMympyIOT
pe3yibTaToB TI03HABATENBHYIO 1eTIb,
BBINOHEHHOI HCTIOMB3ys oGIHe
paboTer. IIPUEMBI PEIICHHUS
3amau
KoMMyHMKATHBHbIE:
KonTpons u onenka
JIeCTBUI MapTHepa
15. T'uoponus coneil. 3HaTh OMpeIecHHe dopmupoBaTh PeryasiTHBHbIE: 810 PeaxTuBbI U
TUAPONU3a COJEH. YMETh | OTBETCTBEHHOE XUMHUYECKOE
IMoxroroeka k THA ONpeJIENATh XapaKTep OTHOILEHHE K BHOCAT HEOOXOMMbIE 060pyI0BaHHE

Cpellpl pacTBOPOB cCoJei
IO HUX COCTaBYy.

YYEHHIO,
TOTOBHOCTb U
CIIOCOOHOCTHh K
CaMOpPa3BUTHIO
U
camMoo00pa3oBaH
HIO.

KOPPEKTHUBHI B JCUCTBUE

MOCIIE €ro 3aBePILCHUs
Ha OCHOBE €ro H y4eTa
XapakTepa cJieJIaHHbIX
OIIHOOK.

Ilo3naBaTeabHbIE:

CTPOSIT peyeBoe

BBICKa3bIBAHHUEC B yCTHOfI

U IHCBMEHHOH (hopMme

KoMMyHHKaTHBHBbIE:
KOHTPOJHUPYIOT




JIeMCTBUSA TapTHEPA

16. Ilpakmuueckas paboma No4. YMeTh NpUMEHSTH Pa3BuBats PeryiasiTuBHBIE: IloBTopuT | PeakTuBh! 1
Pewenue TEOpeTHYeCKUe 3HAHUS YMEHHS b TIO XMMHUYECKOE
Ha TPaKTHKe, OOBSCHATH | OILIEHUBAThH OcymecTsior y4eOHHKY | 060pyIOBaHHE
IKCHEPUMEHMAIbHBIX 340a4 NO S ——
pe3yNbTaThl NPOBOJUMBIX | CHTYALHIO U P MaTepual
meme «3J1ekmp0J1umultec1<a;l OIIBITOB, ONepaTUBHO 110 pe3yIbTaTy riaser 1L
ouccouyuayua». Th XapaKkTepU30BaTh NIPHHAMATh
ITo3naBaTesnbHbIC:
YCIOBUSL TPOTEKAHUS peuieHue,
peaxkiuii B pacTBOpax HaXOANTh CrposT pedesoe
3NEKTPOJIUTOB 10 KOHIA. | aJleKBaTHHIE BBICKA3bIBAHME B
crocobb! YCTHOM M MHCBMEHHOM
B3aUMOICHCTBH  qyve
g c
OIHOKJIACCHUKa ~ KomMMyHWKaTHBHBIE:
MU BO BpeMms Y4uuTHIBAIOT pa3Hble
MIPOBEICHUS MHEHHS U CTPEMSITCS K
MPaKTHYECKOU KOOpAUHAIUU
paboThI. pa3INYHBIX TO3ULKI B
COTPYIHUYECTBE
17. | TecToBBIN KOHTPOJIb MO YMeTh UCIONb30BaTh DopMHPOBATh PeryasiTuBHbIE: IToBTOpuT
pazdeny «MHorooGpasue NpUOOpETEHHBIE 3HAHUS. | OTBETCTBEHHOE  OCYIIECTBIISIOT b IO
o OTHOILIEHUE K MOLIArOBBI M UTOTOBBIA yueOHHKY
XUMHYCCKHUX peaKlIUi B
N YUCHHIO, KOHTPOJIb 110 MaTepuan
IKCHEPUMEHTATLHON XUMHUID) TOTOBHOCTh H pe3yJibTary. TJIaBBI

CIIOCOOHOCTHh K
CaMOpPa3BUTHIO
"
camoo0pa3oBaH
HIO.

Pa3nen 2. [lpakTHKYM N0 M3y4eHHIO CBOMCTB MPOCTHIX BeNIECTB: HEMETAJIOB M METAJLJIOB, X coequHeHnH (394)




Tema 3. Ceoiicmea zanozenos(5 u)

18. | TajtoreHsr: busHuecKkre u 3HaTh 3aKOHOMEPHOCTU ®dopMupOBaTH PeryasiTuBHbIE: 8§12 PeakTuBBI 1
XHMHYUECKHE CBOMCTBRA. W3MEHEHHUSI CBOMCTB EIIOCTHOE XAMHUYECKOE
IEMEHTOB B A-Tpylmax. | MEpoBo33peHue, —|TAHHPYIOT CBOH 000pyI0BaHKE
Jlemoncmpayuonnsiii onvim Ne6 | YMETb JaBath coorpercraylom ACHCTENS B emBne
Dusuyeckue C60CMBA 2aN02€HO6. XapaKTCpUCTHKY ce HOCTABIICHHOM SaAaHCeH
SIIEMEHTOB-TAJIONEHOB 110 | COBpeMeHHoMy  YC/IOBIAMH €C PCIICHAA
Jla6opamopnwit onvim Nel0 UX TONOKCHHUIO B YPOBHIO I ]
N 03HABATEJbHbIE:
Pacnosnasanue conanou kuciomel, MEPHOIMIECKOM Tabmuie | pasBUTHSA
XA0pUO08, OPOMUA0E, UOOUO0E U tiodq. | U CTPOCHUIO aTOMOB. HayKu. CraBsrt u pOpMYIHPYIOT
1EJTU ¥ [IPOBJIEMBI YPOKa
6
KoMMyHHKATHBHbIE:
AneKBaTHO
UCIIOJIb3YIOT PEYEBBIE
CpezCcTBa IS
3¢ peKTUBHOTrO
perIeHus
KOMMYHHKATHBHBIX
3a1a4 JINYHOCTHBIE:
Pa3BuBaroT 0oco3HaHHOE
OTHOIIIEHHE K CBOMM
COOCTBEHHBIM
TIOCTYIIKaM
19.| Xnop. CsoiictBa u 3HaTh CBOMCTBa XJIOpa DopmupoBaTh PeryasTuBHble: 8§13 Amnnapar a7
NpUMEHEHHE XJI0pa Kak IMPOCTOrO BEIIECTBA. | IEIOCTHOE
VMETh COCTABIATE H MHPOBO33peHme, ~Pa3IHUaioT crocob u TIPOBEICHUS XH-
Jlemoncmpayuonnsiii onsym Ne 7 | 00BACHATH ¢ TOUKH cooTsercTByfom  PE3YIBTAT ACHCTBIS MHYECKHX IPO-
«H3yuenue gpusuueckux u 3pCHHA OKMCIICHMA H ce Io3HABATEABHEIE:
XUMUYECKUX CEOUCME X10Pa» BOCCTAHOBJICHHA COBPCMCHHOMY neccos (AITXP)
Jlabopamopuwiit onvim Nel 1. YPaBHEHHS PEAKIUi, YPOBHIO BuazeroT o0mmM
Omobenusaiowue c8oLlcmsead Xiopa , | XapaKTepHU3yIOIHIX pasBHTHS

Th

XHMHYECKHE CBOMCTBA

MPUEMOM pEIICHHUS




XJIopa. HayKH. 3amau
KomMmyHHKaTHBHBIE:
JloroBapuBaroTcs o
COBMECTHOM
JEATENLHOCTH,
MPUXOJIS K 00IIeMy
PELIEHUTO
20. | CoeanHeHUS raJIOTCHOB. 3HaTh Ccrmoco0 monydeHus | BocnuThIBaTh Ilo3HaBaTebHBIE: 8§14 PeakTuBBI U
XJ10pPOBOIOPOL. XJIOpOBOIOpO/A B POCCHICKYIO XUMHYECKOE
7a00paToOpul U yMETh IPaXkIaHCKYIO Braneror obumm 00opynoBanue
Jlemoncmpayuonnwiii onvum Ne§ | ©00Mpath ero s MICHTHYHOCT:  [TPHEMOM PELICHIT
oayuenue x10posodopoda u poOHpPKY, KOJIOY. YMETh | MaTpUOTH3M, sajadq
pacmeopenue e20 & ode. xapzilKTemeBaTb T000BE U KoMMyHKaTHBHBLE:
CBOMCTBA YBaKEHHE K
Jlabopamopuuwiit onvim Nel2. XJI0POBOJOPOJA. OreuectBy, JloroBapuBatotcs o
Bsaumnoe svimecnenue eanocenos YYBCTBO COBMECTHOI
u3 pacmeopos ux conei, Th ropaocti 3a AESTENBHOCTH, IPUXOJISAT
Jlabopamopnuwiii onvim Nel3. OTEUCCTBEHHYIO 1 (Grriemy pelIeHHIO.
Pacnosnasanue consnoil kuciomol HAyKY.
U X10pu0d08, 6POMUA08, UOOUO08, PerynsiTuBHBIE:
6
IInanupyroT cBou
IEeUCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOM 3aJ1a4ueH U
YCITOBUSIMHU €€
peanuzanuu
21. Ilpakmuueckan padboma No 5. 3HaTh o0ImMe U PazBuBath PerynsiTuBHblie: [loBTOopu | PeaktuBbl N
VHIUBHU/yaIbHbIE yMEHHUs ™ § 12- XAMHUYCCKOC
«Onpedenenue cooepiycanus CBOJHCTBA COJSHO#M OLICHNBATb OcymecTsior 15 obopynosanme




XJ10pUO-UOHOE 8 HUMBEBOI 600€)

KHCIIOTBI. YMETh

CUTyallul0 "

TIOIIAr OBEIN KOHTPOJIb

Jatuuk

b OTJIMYATh COJSAHYIO OIIEPaTUBHO 110 pe3yJIbTaTy XJIopun-
KHCIIOTY W €€ COJH OT NPUHAMATD HOHOB
JOPYTUX KHCJIOT M COJIEH. | pelleHue, Mosnapatenbupie:
HaXOANTh
YMeTb NpUMEHSTh aJ[CKBATHBIC Crposr pedesoe
TEOPETUYECCKHIE 3HAHMS CII0COGE BBICKa3bIBAHUC B
Ha NPAKTAKE, OOBACHATE | paayvoneiicTsi YCTHOH 1 TUChMEHHOH
pe3ynbTaThl NPOBOAUMEIX | ¢ dopme
ONbITOE, OIHOKIACCHUKA  KommynuKkaTHBHBIE:
Xapaciepisopath MH BO BpPEMA VYUTHIBAIOT pa3HbIe
yCHOBHiI HIpOTERAtIA TIPOBCACHHA MHEHHS U CTPEMSTCS K
peaKnuu. MPAaKTUYECKOi KOOpMHALIN
paboTbL. Pa3JIN4YHbIX TO3ULUI B
COTPYIHUYECTBE
22. | TloaroroBka k TA 3akperuieHue 3HaHu| U YMmenue K.YY].
pacyeTHbIX HaBHIKOB Y4- | OPHEHTHUPOBATHC
csl. s Ha [IOHUMaHue Y MEHHE
MPpUYHH ycrnexa B CaMOCTOATCIIbHO
VMeHue pelath THIIOBbIE | yueOHON OpraHM30BbIBATH
pUMepbl KOHTPOIHHO- NeSITeTbHOCTH yuebHoe

U3MEPUTEIILHBIX
MaTepHaioB

B3auUMOJIENICTBUE B
rpymnmne

ILYVY].
YmMmenue:

* OCYIIECTBIISITh aHAJIH3
00BEKTOB C
BBIIEIIEHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB,;

¢ OCYHIECTBIIATH CUHTE3
KaK COCTaBJICHHUC




LIEJIOr0 U3 YacTeil.
P.YVY].
VYMenus:

1.OcymiecTBasATh
HWTOTOBLIH K
TIOIIATOBBIN KOHTPOJh
0 PE3yIbTaTY;

2. AnekBaTHO
BOCIIPUHUMATH OLIEHKY
YUUTEIS;

3. PaznnuaTh criocod u
pe3ysbTaTr AeUCTBUS

Tema 4. Ceoitcmea xucnopooa u cepul (7 u)

23.

Kucnopon: nonmyuenue n
XUMHUYECKHE CBOMCTBA.
Hemoncmpayuonnwtit onvim Ne
9. «llonyuenue u cobuparue
Kuciopooa 6 iabopamopuu

U 3anoIHeHue um 2a3omempa»
Jlabopamopnwtii onvim Nel4.

«l'openue cepul na eo3oyxe u ¢
kucnopooe» Th

Jlabopamopnuwiit oneim Nels.

«l'openue nceneza, meou,

3HaTh 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOWCTB
3JIEMEHTOB B A-TpyIIax,
OIpE/CICHUE TOHATHS
aJUIOTPONUHU. YMETh
JIaBaTh XapaKTEPUCTHKY
3JIEMEHTOB U TIPOCTHIX
BEIIIECTB MOATPYIIIHI
KHCIIOpOAa 1O HUX
TIOJIOKEHUIO B
TIePUOIUIEcKOi TabmuIe
U CTPOCHHIO aTOMOB.
VYMeTb OOBSICHATS,
MOYEMY YHCIIO IPOCTHIX
BEIIECTB B HECKOJIBKO
pa3 MpPEBBIIACT YHUCIIO

DopmMuUpOBaTh
LIETIOCTHOE
MHPOBO33pPEHHE,
COOTBETCTBYHOIIL
ee
COBPEMEHHOMY
YPOBHIO
pa3BUTHUAL
HayKH.

PeryﬂflTl/lBHLleZ

TUTAHUPYIOT CBOU
JIIEUCTBUS B CBSI3U C
MOCTaBJICHHOM 3aJa4eil U
YCIIOBHSIMU €€ PELICHHUS.
IMo3naBaTejbHbBIE:

CTaBAT U OPMYIIUPYIOT
LENMH U PpoOIeMbl ypoKa

KOMMYHI/IKEIT]/IBHLICZ

aJICKBAaTHO UCHOJIB3YIOT
pedeBbIe CpencTBa Ui
3¢ hexTHBHOTO
peneHns

KOMM YHUKaTHBHBIX

§17

PeaktuBsl u
XHMHYECKOE
obopyoBaHue




MAZHUA HaA 8030yXe U 6 XUMHYECKHX 3JIEMEHTOB. 3amad
kucnopooe» Th
24. Cepa. XUMHYECKHUE CBOHCTBA 3HaTh (U3HUECKHE U ®opmupoBanne  PerynsiTuBHbBIE: PeakTusel,
CepbL. XUMHYECKHE CBOHMCTBA [ETIOCTHOTO KOJUICKIIUH
cepbl. YMeTb COCTABIATH | MHPOBO33peHuss, | a3/MUAI0T Criocod u XUMHYECKOE
Jlemoncmpayuonnslii onpim | YPABHCHUA peakiuii, cootseTcTByIoN  PE3YIBTAT ACHCTBI oGopyoBane
Nel0 . Annomponnsie HORTBEPAIONIX ero Io3HaBaTe bHbIC:
OKHCIIUTCIIBHBIE H COBPEMEHHOMY
MOaud)uKal/luu Cepbl' BOCCTAHOBUTCIIBHBIC YPOBHIO Bﬂa}le}OT O6HH/IM
O3naxomnenue ¢ obpazyamu CBOIfCTBA Ccepbl, pasBUTHS HpHEMOM pemmers §18
Cepbl u eé npupoa]—[blx CpaBHMBATh CBOMCTBA HayKH. 3a1a4
coeOunenull. HPOCTBIX BEIIECTB CEPEHI
U Kuciopoa, KomMmyHuKaTHBHbIE:
Pa3bsACHATH 3TU CBOMCTBA
B CBeTe MpPE/CTABICHHI Hlorosapusaiotcs o
00 OKHUCIHTENIHHO- COBMECTHOH
BOCCTaHOBUTEIIBHBIX ACATCILHOCTH,
IpOIIECCax. MpUX0As K 00IIeMy
PELICHHIO.
25. | CoelMHEHUS CEPHI: 3Hath croco® momydenust| QPopmupoBaTh  PeryiasiTHBHbIE: 8§19 Amnnapar a7
cepoBoIopona B OTBETCTBEHHOE

CEPOBOJIOPOI, CEPOBOOOPOOHAS
kucnoma. CynbQuabl.

Jemoncmpayuonnsiii onvim Nell
Obpa3syvl npupoousix cym@uoos u
cynvghamos.

nabopaTopuu U ero
CBOMCTBA. YMETh
3aIHCHIBATh YPaBHEHUS
peakuui,
XapaKTePU3YIOIINX
CBOHCTBa CEPOBOAOPOAA,

OTHOILIEHHE K
YUCHHIO,
TOTOBHOCTH U
CIIOCOOHOCTh K
CaMOpa3BUTHUIO
u

YUuTBIBAIOT PaBUIIO B

TUTAaHUPOBAHUU U

KOHTpOJIE criocoda

pemeHus

Ilo3HaBaTeIbHbBIEC:

TIPOBEACHUA XU~
MHUYECKHUX pEaK-

it (ATIXP),
npu-




Jlabopamopnutit onvim Nel6.
Kauecmeennvie peaxyuu ua cyrvguo-

uonvt ¢ pacmeope. TH

Hemoncmpayuonnwiit onvim
No]2: «llonyuenue cepoeodopooa
U u3yuenue ezo ceoicmey.
Jlabopamopnutit onvim Nel7:

«Cunmes cepogooopooa.
Kauecmeennvie peakyuu na
cepo600opoo u cyrvuovty Th

B HOHHOM BHJE,
MIPOBOJIUTH
KAueCTBEHHYIO PEaKLUIO
Ha CyIb(UI-HOHBIL.

camMo00pa3oBaH
HIO.

Hcnons3yroT MorucK
HE00XOTUMOMH
HHPOPMAIUH JUTS
BBITTOJTHEHHST YIEOHBIX
3aJIaHuH ¢
HCIIOJIE30BAaHNEM
y4eOHOM JTUTepaTyphI

KoMMmyHuKaTHBHBIC:

Kontponupytor
JIefiCTBUE MapTHepa.

0op s
noiydJe-

HUS Ta30B WIK
anmapat Kumnmna

PeakTuBel,
KOJUTEKIMU U
XMMHUYECKOE
00opyI0BaHuE

26. | CoenuHeHUs CepBI: OKCU]T CEPBI 3HaTh CBOWCTBA ®dopmupoBath PerynsiTuBHbI€: 820 Amnmapart st
(IV), CepHUCTast KHCIOTA U €€ CepHI/ICTOl:O rasa, OTBETCTBEHHOE . ]
CEPHHUCTOM MCIIOTHL OTHOILIEHHE K paBuiio B TIPOBEACHH X1
o VMeTh COCTaBIISATh YUEHHUIO, ITaHNpOBaH1H 1
. KOHTpOJIE crIocoba MHUYECKUX peaK-
ﬂaéopamopublﬁ OnbIm M18 ypaBHeHI/ISI pcaKkuuu, TOTOBHOCTh U
XapaKTePU3YIOIIHX crocobHocT, Kk PCIICHHA it (ATIXP)
Kauecmesennvie peaxyuu Ha CBOMCTBA 3THX BEIIECTB, | CAMOPa3BUTHIO HosHABATedLHLIE:
OOBSICHATh NPHYUHY u
cynbghum- uonvl 6 pacmeope. | BPIAICHHA KHCIOTHBIX caMooOpasoBat  enonpsyior mouck
TE JOXKJIeH, TPOBOIUTH W10, OCHOBBI _ HeoGxoanMoii
KAUECTBEHHYIO PEAKIMIO | SKONOTHUECKOH  yydbopvarmm s
Hemoncmpayuonnwtit onvim Ha CYNbQUT-HOHI. KYMIbTYPBL, BBITIOJIHCHNS! y4EeOHBIX
COOTBETCTBYIOIL 3 1apmif ¢
Ne 13. «H3yuenue ceoiicme eii HCIIONB30BAHHEM
COBPEMEHHOMY  yyeGHOit TuTEpaTyphl
CEPHUCIMO020 2a3a U CePHUCHOU YPOBHIO
KUCTTOMbLY 9KONOrndeckoro  KoMMyHHKaTHBHBIE:
MBIIIUTCHUSL.
KouTponupytor
JIeIiCTBUE MapTHEpa.
27. | CoenuueHus CEpBI: OKCHJI CEPhI 3HaTh CBOKMCTBa DopmMupoBaTh PerynsiTuBHblie: 8§21 PeaktuBbl 1
paz0aBieHHOH cepHOU OTBETCTBEHHOE XUMHUUECKOE




(VI), cepnas kuciaora 1 €€ CoJIu.

KHCIIOTBI. YMETh
3alUCHIBATh YPABHEHMS

OTHOLICHUE K
YUYEHHIO,

Paznnuaror crrocod u
pe3ynbTat nqercTBUs

o0opymoBaHHE

Jlabopamopnutit onetm Nol9 peaxiuii, TOTOBHOCTh U
Kauecmeennwvie peakyuu Ha XapaKTCPU3yromux CIIOCOOHOCTH K Ilo3naBareibHbIe:
Cybham-uonsl 8 pacmeope. CBOICTBa pa30aBICHHON | CAMOPa3BUTHIO
Vo p P N Brnaneror o6ummm
CEpHOM KHUCIOTHI, U u
TE MPUEMOM pEIlIeHHUS
pa3bACHSITH HX B CBETE caMo00pa3oBaH
. 3a71a4
MPEJCTaBICHUNA 00 17108
SJIEKTPOIMTHHECCKON KoMMyHHKATHBHEIE:
JIMCCOTIMAIINN U
OKHCIIUTEBbHO- JloroBapuBaroTcsi o
BOCCTaHOBHUTEITBHBIX COBMECTHOI
npoiieccax, MPOBOAUTH JIeATENbHOCTH,
KAueCTBEHHYIO PEaKIIHIO OPUXOIAT K 00IIeMy
Ha Ccynb(aT-HOHBI.
28. | CBOICTBA CEPHOM KHMCIIOTHI 3HaThE CBOMCTBa JIMYHOCTHEIE. PeryasiTHBHBIE: §21 PeakTuBbI 1
Jlaopamopnuiii onvim Ne20 KOHIIEHTPUPOBAHHOM DdopmupoBaTh - XUMHYIECKOE
CEpHOIi KHCIOTHL U OTBETCTBEHHOE JIAHUPYIOT CBOU 000pY/10BaHHE

H3yuenue ceoucmes cepHoti
xucaomot, TH

crocod eé paszdaBiieHHS.

VYMeTh OTInYaTh
KOHILICHTPUPOBAHHYIO
CEpHYIO KHCIIOTY OT
paz0aBieHHOMH,
yCTaHaBJIMBATh
3aBUCHUMOCTh MEXIY
CBOMCTBAMM CEPHOI
KHCJIOTHI U €€
TIPUMEHEHUEM

OTHOLIEHHE K
YYEHHIO,
TOTOBHOCTb U
CIIOCOOHOCTh K
CaMOpPa3BUTHIO
U
camoo0pa3oBaH
HIO.

JEeUCTBUS B
COOTBETCTBHUH C
MOCTaBJICHHOM 3aJa4ei
U YCIIOBHSIMH €€
peanu3aiiu

Ilo3naBaTeabHbIE:

Bragerot o6mmm
MPUEMOM DEILICHHUS
3a1a4

KOMMYHI/IKEIT]/IBHLICZ

KouTpomupytor
JICHCTBUS IApTHEPA




29.

IToaroroska k 'MA

VYMeTs pemats
pacuérHple 3a7add 110
YPaBHEHHMSIM XUMHYECKHX
peakuuit ¢
HCIIONIb30BAaHUEM
BEIIECTB, COAEPIKAIIIX
ONpeIeIEHHYIO JIOMI0
npuMecei.

DopMHUPOBaATh
OTBETCTBEHHOE
OTHOLICHHE K
YUYEHHIO,
TOTOBHOCTh U
CIIOCOOHOCTD K
CaMOpa3BUTHIO
u
camMo00pa3oBaH
0.

PeryiasiTuBHbBIC:

OcCyIIECTBISIOT
TOIIATOBEIN KOHTPOIh
TI0 pe3yNbTaTy

ITo3naBaTennHbBIE:

Bnaneror o0mmm
MIPUEMOM PEIICHUS
3a7a4

KOMMyHHKaTl/IBHI)Ie:

Kontpomupytor
JIECTBUS TIapTHEpa.

Tema 5. Ceoitcmea azoma u gpocghopa (9 u)

30.

A30T: PpuznUecKue u
XUMHWYECKHE CBOMCTBA.

YMeTb XapakTepHu3oBaTh
XHMHUCCKHE DJIEMCHTBI
Ha OCHOBAHUU HUX
MOJIOKCHHS B
NIEPUOJUYECKON CUCTEME
U CTPOCHHS HUX aTOMOB.
3HaTh CBOMCTBA a30Ta.
VYMeTh OOBACHATH
NPUYMHY XUMHUYECKOU
WHEPTHOCTH a30Ta,
COCTABIIATh YPaBHEHUS
XUMUYECKUX PEaAKLUM,
XapaKTePU3YIOIINX
XAMIYECKHE CBOMCTBA

DopmMuUpOBaTh
LIEIIOCTHOE
MHUPOBO33pEHHE,
COOTBETCTBYIOII
ee
COBPEMEHHOMY
YPOBHIO
pasButus
HAYKH, U

KOMM YHHUKATUB
HYIO
KOMITETEHTHOCT
b B OOIIIEHNH U
COTPYIHUYECTB

PeryﬂflTl/lBHLleZ

IInanupyroT cBou
JIIEWCTBUSL B CBSI3U C
MOCTaBJICHHOM 3aJ1a4uel U]
YCIIOBHSIMU €€ PELICHHUS.
IMo3naBaTejbHbBIE:

CraBar u popMyIupyroT
HENN 1 IPoOIeMbI ypoKa

KOMMYHI/IKEIT]/IBHLICZ

AJIeKBaTHO HCIIOTB3YIOT

pedeBbIe CpencTBa s

§23




a30Ta, M PasbICHATH HX | € CO 5} hEKTUBHOrO pelieHus
C TOYKH 3pEHHSA CBEPCTHUKAMH.  KOMMYHUKATHBHBIX
TIPE/ICTaBICHUH 00 3amad
OKHCJTUTENBHO-
BOCCTAHOBUTEIBHBIX
nporeccax.
31. | AMMHAK. 3HaTH MEXaHU3M ®dopMHpOBATH PeryasiTuBHbIE: §24 Jatumnk
00pa3oBaHUs MOHA IIEJIOCTHOE 3JIEKTPO-
Jemoncmpayuonnvtit onvtm Nel4 | aMMOHNUS, XUMHYECKHE MHpOBO33peHHe, ~|IIAHUPYIOT CBOH
Ionyuenue ammuaka u e2o CBOICTBAa aMMHUaxa. coorBercTByfory ~ ACHCTBILL B CBASH C TIpOBOZHOCTH
pacmeopenue & eode. VMeTh COCTABIISTH ce TIOCTABJIEHHON 3a1aueil i
YpaBHEHHs PEaKInii, coBpeMeHHoMy ~ YC/TOBIAMH €€ DEIICHU.
Jlabopamopnuwtit onvtm Ne 21 XapaKTepH3yFOIIHX YPOBHIO Ilo3HaBatenbHbIe:
«OcHo6Hble C6OIICMEA aMMUAKa» XUMHUUYECKHE CBOMCTBA pa3BUTHUSA
TE CraBst 1 GopMyITUpYIOT
aMMHaKa, ¥ pa3bsCHSIThH HayKH.
LM U IPOOJIEMBI ypOKa
X C TOYKH 3pCHUA
MpecTaBIeH i 00 KoMMyHMKATHBHbIE:
JIEKTPOJINTUYECKOM
JUCCONMAIN 1 Kourponupyror
OKHCITUTENBHO- IEUCTBYS NapTHEPa
BOCCTAHOBUTEJBHBIX
TpOLIECCax.
32.| IIpakmuueckas paboma Ne 6. YMeTb mony4ath DopmupoBaTh PeryasTuBHble: 8§25 PeakTuBbI 1
«Ilonyuenue ammuaxa, AMMHaK peaKinuei KOMM yHUKATHB - XHUMHYECKOE
. TE HOHHOTO 0OMEHa U HYIO JIAHNPYIOT CBOM 000pyIOBaHKE
U3yueHue eco ceoucme». 7
Y JOKA3bIBATh OIBITHBIM KoMmreTeHTHOcT ~ ACHCTBHA B CBA3H C

myTéM, Y9TO COOpaHHBIN
ra3 — aMMHaK,
aHAINU3UPOBATH
pEe3yIbTaTHl ONBITOB U
nenate 0000IaroIMe
BBIBOIBI.

b B OOIIEHUH
u
COTPYIHUYECTB
e co
CBEpPCTHUKAMU
B TIporiecce
yaeOHO-

MOCTaBJICHHOMU 3a/1a4uel U
YCIIOBHSMU €€ PELICHHUS.
Ilo3naBaTeJbHBIE:

CraBar u popMyIupyroT
NN U IPOoOIEeMBI ypoKa




uccienoBatelbc  KoMMyHHKaTHBHBIE:
KOt
JesrenpHocTH.  AZEKBaTHO HCIOIB3YIOT
pedeBble CpenCcTBa st
3(h(HEeKTHBHOTO peIIeHUs
KOMM YHUKATHBHBIX
3a1a4
33. | Conu aMMOHWUSL. 3HaTh Ka4YeCTBCHHYIO ®dopMHpOBaThH PeryasiTuBHbIE: 8§26 Peakrtusbl u
PEaKiuio Ha WOH KOMM YHUKATHB XUMHUYECKOE
Jlabopamopnuwtit onvtm Ne22 aMMoHus. YMETh HYIO [nannpyior ceon 000pyI0BaHKE
COCTaBJIATh ypaBHEHUS KoMrerenTHocT — ACUCTBUA B CBA3M C
Bzaumooeiicmeue COJlell | XMMUYeCKNX peaKiiuii, b B OOIICHHUH [IOCTABJICHHOU 3a/a1CH
ammonus co wenovamu TH XapaKTepH3yIOLINX u H YCTIOBHAMM e
XUMHYECKHE CBOMCTBA corpynnuuects ~ PCLICHAS.
costeil aMMOHHSI, 1 e co Ilo3naBaTeabHbIE:
Pa3bACHATL UX B CBETC CBEPCTHUKaAMU
. CraBar u
NpPEICTABICHUI 00 B TIporiecce
. (hOpMYIHUPYIOT LIENIN U
3JIEKTPOIUTHIECKOM yuebHo-
po0IeMbl ypoKa
JIACCOLMALIAH. HCCIICA0BATEIIbC
Kou KoMMyHHKATHBHbBIE:
JESITEBHOCTH.
Kontpommpyror
JIEHCTBUS IApTHEPA
34.| AzoTHAS KHUCJIOTA. 3HaTh CTpOCHHE DopMHPOBATH PerynsiTuBHbIC: 827 Tepmopesucrop
MOJICKYJIBI a30THOU LIEJIOCTHOE HBII JaTYHK
Jlemoncmpayuonnvie onvtmot KHCJIOTEL. YMETh MHUpPOBO33peHue, Y TATBIBAIOT TIPABUIIO B TeMHePaTngL
ATIHK
NeNel5-17: «Ilonyuenue oxcuda OOBSICHATB, YeMy PaBHBI | COOTBETCTBYyfory [WIAHMPOBAHUN 1 Ha P,
JATYHK
azoma (IV) u uzyuenue ezo BAJICHTHOCTh aTOMa ee KOHTpOJIE CTI0coda A TEKTPONPOBOZL
7} ; CIICHU S
ceoucme)), «OKucnenue okcuoa a30Ta U €ro CTerncHb COBPEMEHHOMY p HOCTH, armapar
azoma (I1) 0o oxcuoa azoma OKHCIIEHUSI B MOJIEKYJIE YPOBHIO 5 JUTSL TIpO-
. - N Q3IUYAIOT CIOCO0 1
(IV)»; «B3aumooeiicmeue OKCUOQ | a30THON KHUCIIOTHL. pa3BuUTHL p BEACHUS
azoma (IV) c 6000it u VMETh COCTaBIIATh XUMHYECKHX




KUCTIOPOOOM, ROIYyHeHUe a30MHOil | YDABHEHHS XMMHYECKMX | HAyKH. pe3yNbTAT AEUCTBHS peaxiuit
Kuciomo» peaxiuii, JeXalux B (ATIXP),
Jladopamopnutii onvim Ne 23. OCHOBE TPOM3BOCTBA MMo3uaBartenbHbIE: MarHUTHasI
B MeIlaaKa
Y 7 A30THOW KHUCIIOTHI, U
H3zyuenue ceolicme azommou ) HCTIONB3YIOT MOMCK
Pas3bCHATH B
kuciomol Th HEOOX0IUMOMN
3aKOHOMEPHOCTH KX
nHopmManun st
[POTEKAHMSL.
BBITIONIHEHHS YIe0HBIX
3a/1aHui ¢
UCIIOJIb30BaHUEM
y4eOHOM JIUTepaTyphl,
KoMMyHHKATHBHbBIE:
KOHTPOJIUPYIOT
JIeICTBUE MapTHEpa
JIOrOBapUBAIOTCS O
COBMECTHOMI
JESATENBHOCTH,
MPUXOAAT K 00IeMy
PCLLICHUIO
35. | Ilpakmuueckas paboma Ne 7. YMeTh cOCTaBisTh ®dopmupoBaTh PerynsituBHbIe: 827 PeaxtuBel u
«Onpeodenenue Humpam- UOH08 ¢ | ypPaBHEHUs PEaKLUH LIEIIOCTHOE XUMHUYECKOE
numamenviom pacmeope» Th Mexy pa3OaBIeHHOM W | MUpOBO33peHue, WIAHMPYIOT CBOM 000py/10BaHME,
KOHIIEHTPUPOBAHHOM cooTBercTBytoly ~ACUCTBHA B
A30THON KHCITOTOH 1 ce COOTBETCTBHH C Jartuuk HUTpAT-
METaILIaMy, OOBACHATE coBpeMeHHOMy  [TOCTaBJICHHOM 3a/ia4et
HOHOB
X B CBETe YPOBHIO U YCIIOBHSIMU €€
HPENCTABICHAA 00 Pa3BHUTHS peanusanuu
OKHCITUTEIbHO- HayKIL
IMo3naBaTtenbHbIE:
BOCCTaHOBUTEIIBHBIX
nponeccax. BITAJICIOT OOIINM

MPUEMOM pEIICHUS
3a1ad




KomMmyHHKaTHBHEBIE:

KOHTPOJIHPYIOT
JIeMCTBUSA TapTHEPA

.| Conu a30THOM KUCIIOTHI — HATh KAYECTBEHH OpPMHUPOBATH eryJISITHBHbIE: aTumK
36 7 3 VIO dopmup Pery §28
HHTpPATHI p€aKuuoo Ha HUTpaT- LIEJTOCTHOE SJEKTPONIPOBOI
WOHBI. YMETh OTNIMYaTh | MHPOBO33peHMe, WIAHMPYIOT CBOH HOCTH,
- U a30THOM KHCIIOTEI TBETCTB JIeHCTBYS B KOJUICKITHH
Jlemoncmpayuonnotit onvim COMH a3OTHOM KHCIIO COOTBETCTBYIOLL
Nel8 Oopazyvr npupooHvix OT XJIOPHAOB, CyIb(aToB, | ce coorperent @
- pasybl npup cynmb(HIOB M CynbQUTOB.| coBpeMeHHoMy  NOCTABJICHHOHU 3a/[aueu
Humpamos u ¢hocgpamos. VMeTh COCTABISTE YPOBHIO ¥ YCIIOBHSIMH €€
Taé . No2d yPaBHEHHUs peaKiuii pasBUTHS peausainn
o
aoopamopnbslu onvim J¥2 Pa3JIOKEHUs] HUTPATOB. HayK, W
Ilo3HaBaTeJIbHBIC:
OCHOBBI
O3nakomienue ¢ azomHubIMU U .
Gocpopuvimu yooopenusmu DoTor SO mnaneror oG
P yooop ‘ KyJIbTYpBL. IPUEMOM pELIEHHS
Pacnosnasanue azomnoix 3amay
yooopenuti. Th
KoMMyHHKATHBHbIE:
Jlabopamopnwiii oneim Ne 25
- KOHTPOIMPYIOT
«Onpedenenue ammuaunoil ;
IEUCTBYS NapTHEPa
ceaumpol u mouesunovl» Th
37. ®ochop. CoenuHeHus 3HaTh aIOTPOHbIE dopmupoBaTh PeryasTHBHbIE: 829, 8§ PeaxTuBBI 1
docdopa: oxcun pocopa (V), moudukanmu (ochopa, | OTBETCTBEHHOE 30 XHUMHUYECKOE
CBOICTBA GEIOrO U OTHOLICHHE K ITAHMPYIOT CBOM 000pyIOBaHKE

oprodochopHas KUCIOTa U €
conu. docdopHeie ynoOopeHus

Jemoncmpayuonnstii onvim
Nel9 Th Obpa3syvl kpacrozo

KpacHoro ¢ocdopa.
VMeTh COCTaBIATh
YpaBHEHUS XUMHUIECKUX
peakuui,
XapaKTePU3YIOIINX

YUCHHIO,
TOTOBHOCTH U
CIIOCOOHOCTh K
CaMOpa3BUTHUIO
u

JIIEUCTBUSL B CBSI3U C
IOCTaBJIICHHON 3aJ1auen
1 YCIIOBHSIMH €€
penreHus




Gocpopa, oxcuoa ghocghopa (V),

npupoousix ocghamos.

Jlabopamopuutit onvim Ne26
«l'openue cepot u pocgpopa na
6030yxe u 6 kucaopooe» Th

Jlabopamopustit onvim No27

cBoticTBa pocdopa.

camMo00pa3oBaH
HIO.

Ilo3HaBaTeIbLHBIE:

CTaBAT U

(bOpMyYIUPYIOT LENH |
npo0JIeMbl YpoKa

KoMMmyHuKkaTHBHBIC:

AJICKBATHO UCIIOJIB3YIOT
PCUCBLIC CpeACTBA JIA

O3HakomaeHue ¢ a30MmHbIMU U d¢pdexTuBHOrO
pelenus
Gocpopuvimu yooopeHusmu.
KOMMYHHMKATHBHBIX
b 3a1a4
38. | TloaroroBka k TMA YMeTh cocTaBiATh dopmupoBaTh PerysiTuBHBIE:
ypaBHeHI/Iﬂ peaKHHﬁ, KOMMyHI/IKaTI/IB
XapaKTEPU3YIOIIAX HYIO ITaHNPYIOT CBOM
XUMHUYECKHE CBOMCTBA KoMmIeTeHTHocT —~ ACHCTBHUA B CBA3H €

¢docdopa, oxcuaa
dochopa(V) u
(dochopHOl KHCIOTHI, U
Pa3bACHATH UX B CBETE
MpeCTaBIeHUI 00
JJIEKTPOIUTUYECKON
JHCCOLMALMN U
OKHCIIUTEIBHO-
BOCCTaHOBUTENBHBIX
nporeccax, MPOBOJHUTD
Ka4eCTBEHHYIO PEaKIHIO
Ha ¢pocdaT-HOHBL
IloHnMaThe 3HauYcHHE
MHHEpAITBHBIX YHIOOpeHUH

b B OOIIECHUH
u
COTPYJIHUYECTB
e co
CBEpPCTHUKAMU
B TIpoIiecce
yuebHOit

IS TEIIBHOCTH.

MOCTaBJICHHOM 3aJa4ei
U YCIIOBHSIMH €€
penieHus

Ilo3naBaTeabHbIE:

CTaBAT U

(hOpMYITHPYIOT LIENU U
mpo0IeMbI ypoKa

KOMMYHI/IKEIT]/IBHLICZ

aJICKBAaTHO UCHOJIB3YIOT
peyeBbIe CpencTBa Ui
3¢ hexTHBHOTO
penreHus




JUId PacTEHUIL.

KOMMYHUKATUBHBIX
3aga4

Tema 6. Ceoiicmea yenepooa u kpemnuus (7 u)

39.

VYraepon, ¢uzmueckue
CBOWCTBA. Annomponus
yenepooa: ammas, epagum,
KapouH, gynnepensi.
XUMUYECKUE CBOMCTBA

yriaeposa.

Jlemoncmpayuonnsiit onvim Ne20
Mooenu xkpucmaniuueckux peuémox
ammaza u epagpuma.

YMeTh XapakTepu30BaTh
XUMHUYECKHE DJIEMEHTBI
IVA-rpynnsl Ha
OCHOBaHUH HX
MOJIOJKEHUS B
HEepUONYECKON crcTeMe
U CTPOCHUS HX aTOMOB.
NwMmerp npezncrabieHue
00 aJIOTPOITHBIX
MOTU(PHKAIINIX
yriepoza. 3HaTh
CBOMCTBAa MPOCTOTO
BEIIIECTBA YIJI, UMETh
npescTaBieHre 00
aacopOunu. YMmertb
COCTABIIATh YPaBHEHUS
XUMUYECKUX PEaKLUM,
XapaKTepU3YIOIINX
XUMHYECKHE CBOMCTBA
yriepoma Kak
BOCCTAHOBHUTEISI M KakK
OKHUCITUTEIS.

DopMHUPOBaTh
LETOCTHOE
MHUPOBO33pEHHE,
COOTBETCTBYIOL]
ee
COBPEMEHHOMY
YPOBHIO
pa3BUTHS
HayK{, |

KOMM YHHKATUB
HYI0
KOMIIETEHTHOCT
b B OOIIECHUH
co
CBEPCTHHKAMU.
DopmMupoOBaTh
OTBETCTBEHHOE
OTHOILIEHHE K

YYEHHIO,
TOTOBHOCTh U
CIIOCOOHOCTHh K
CaMOpPa3BUTHIO
"
camoo0pa3oBaH
HIO.

PeryasiTuBHbIC:

TUTAHUPYIOT CBOH
JIEACTBUS B CBSI3H C
MOCTaBJICHHOM 3ajaueii
U YCIIOBHSIMH €€
PpCICHHUS;

pa3IMyaroT Crocod u
pe3ysbTaT AeUCTBUS

Ilo3naBaTenbHbIE:

CTaBAT U
(hOpMYIHPYIOT LIENN U
po0IEeMBI YpOKa;

BJIAZEIOT OOIINM
MPUEMOM pEILICHHUS
3a1a4

KOMMy}[l/lKaTl/IBHLIe!

aJICKBAaTHO UCHOJIB3YIOT
peyeBbIe CpencTBa Ui
3¢ hexTHBHOTO
penreHns

KOMM YHUKaTHBHBIX
3a1ay;
JIOTOBapUBAIOTCS O

§31-8§
32




COBMECTHOM
NEeSITENILHOCTH O]
PYKOBOJCTBOM YUUTENS

40. | Oxkcuasl yriiepojia. YrapHelii u 3Hath cBoiicTBa okcuma | opmupoBath PeryasiTuBHbIE: §33-8 Jatumnk
YIJICKUCIBIA Ta3bl. YTOJbHAs yrnepona(IV), KOMMYHHKATHB 35 SJICKTpO-
HCTOTA. KADGOHATEI KAUECTBEHHYIO PEaKIUI0 | HYIO YUUTBIBAIOT NPABHIIO B

- Kap Ha YIJIEKMCIIBIN Tas3. KoMmreTeHTHocT ~ WIAHMPOBAHMHN 1 HPOBOAHOCTH,
. VMeTh J0Ka3bIBaTh b B OOLIEHHU KOHTpOJIE Criocoda
Jemoncmpayuonnstit onvim Ne2l MartuTHAs Me-
XapakTep OKCHA, u petucHns
Obpasyvl npupooHvIx KapboHamos u
3aIMChIBATh YPaBHEHHUS COTPYIHHYECTB
CUNUKATNOB. . » pyA KoMMyHHKATHBHBIE: 1ajKa, mpuoop
peakimi, e co
Jlaopamopnuiii onvim Ne28 XapaKTePU3YIOIIHX CBEPCTHHKAMH. 1 ournomupyior JUTS IOy CHHSI
KauecTBeHnast peakiusi Ha . JIeHiCTBHE MapTHEpA.
CBOUCTBA KHCIIOTHBIX Ta30B WJIH aIlra-
yraexucnsiit ras. T OKCHJI0B.3HaTh CBOICTBa PeryasTusHbie:
= Kunmna
. YrOIBHON KHCIOTBI. pat
Jlabopamopuutit onvim Ne29 VMETE COCTABIISTE pasmaior cnoco n
KauecTBeHHast peakius Ha KapOOHAT- . PesyIIbTaT ICHCTBIA
YPaBHCHUS PCAKIIHi,
wou. Th XapaKTePU3YIOLINX Ilo3naBaTenbHbIE:
. npeBpaICHAE
Jlabopamopmuuwiit oneim Ne 30 KapGOHATOB B BJIAJEIOT 00LIMM
B deii THIPOKapOOHATH | IPHEMOM PCHICHUA
«Bzaumooeiicmeue uzeecm- 0BPATHO, NMPOBOTHTS 3amay
. Ka4eCTBCHHYIO PEaKIIHIO
K0601l 60001 C Y2IeKucibim KOMMyHl/lKaTl/IBHLIe:
Ha KapOOHAT-HOHBIL
2azomn TH JIOTOBAPUBAOTCS O
COBMECTHOM
JIeATENbHOCTH, TIPUXOJIAT
K 00IIeMy pEeIeHnIo

41. Ipaxmuueckasn paboma No8. YMers nony4ath u PasBuBath PeryasiTuBHbIE: 8§ 36 PeaxtuBrl

coOupaTh OKCHT YMEHHUSI XUMHYECKOE

«llonyuenue oxcuoa yenepooa

OCYIIECTBIIAIOT




(IV) u usyuenue ezo ceoiicme. yriepona(IV) B OLICHHUBATH MOIIArOBBIN KOHTPOIb obopynoBaHue
Pacnosnasanue KkapGonamoey. naboparopun U CHUTYAIHI0 | TI0 Pe3yIbTaTy
TE JIOKA3bIBATh HAIIMYNE OIIEPATUBHO
JJAHHOTO Tas3a. YMeTb PHHAMATD Ilo3naBareibHbIe:
pacro3HaBaTh COJU peleHue,
. CTpPOSAT peyeBoe
YTOJNBHOM KHUCIIOTHI. HaXOJIUTh
BBICKA3bIBaHUE B
aJIcKBaTHbIE N .
YCTHOM ¥ IIMCHMEHHOM
CIIOCOOBI
. hopme
B3aMMOJIENCTBH
i1c KoMMyHHKATHBHbIE:
OJIHOKJIACCHHKA
MH BO BpeMs YUUTBHIBAIOT Pa3HbIe
HPOBEICHHSI MHEHHS M CTPEMSITCS K
[PaKTHYECKOM KOODAMHAIUH
paboThI. Pa3IMYHBIX O3UIIUI B
COpr}IHH‘IeCTBe
42. Kpemnuii u e2o coeounenus. 3HaTh CBOMCTBA KpeMHUs, | Pa3BuBaTh Ilo3HaBaTeJIbHBIE: 837 PeakTuBbI 1
oxcuna kpemHIA(IV), YMEHUS XHUMHUYECKOe
Jemoncmpayuonnolii onbim IPUYKHY Pa3IHIHUs OLICHUBATh BBIOMPAIOT HanOoIee §38 000pyIOBaHKE
Ne22 Ob6pasysi npupoonsix (PU3MIECKUX CBONCTB CUTYaLWIO | dbdexTrBHBIE CITOCOOBI
RUDBOHAMOS 1 CUTUKAMOS BBICIINX OKCHIIOB OIEPATHBHO pCLICHHA 3a/1a1,
P ' YIJIEPOIA ¥ KPEMHHUSL. IPUHUMATE KOHTPOJIMPYIOT 1
Tabopamopuuiii VMETh COCTABIIATH pEIICHHE, OLICHMBAIOT MpPOIECC N
. o 31 yPaBHEHHUsI XUMHUYECKAX | HAXOMHTh PE3YJIBTAT ACATEIBHOCTH
o N
(3anumamenvublil) onvim Ne peaKui, AlIeKBATHBIE
- HCIIONB3YIOT TIOUCK
«Buipawusanue sooopoceil 8 XapaKTePU3YIOLINX CII0coGHI 6 yioT !
N . HEOOXO0TUMOMN
cunuxkamnom kneey Th CBOMCTBA KpEMHMU, B3aMMOJIEICTBU
UHPOPMAaLIUH IS
OKCHJIa i1
BBIMOJHEHHS YIeOHBIX
kpemansA(IV).3HaTh OJTHOKJIACCHUKA .
N . 3a/1aHumii C
CBOMCTBA KPEMHHEBOI MH BO BpeMs
HCIIONB30BAHHEM
KHCIIOTBI, KaYECTBEHHYIO | MPOBEICHUS .
yueOHOI TUTepaTypHl,
PEAKIUI0 HA CHJIMKATBL. | CAMOCTOSITENBH 6
. BJIAJICIOT OOIIHM
VMeTh COCTaBJIATH oif palboThI. 8 H

YpaBHECHUA XUMHUICCKNX

MPUEMOM pEIICHHUS




peaxiii,
XapaKTepU3yIOMNX
CBOICTBa KPEMHHEBOU
KHCIOTBl U €€ COJeH.

3a1a4
KomMmyHHKaTHBHBIE:

JIOTOBapUBAIOTCS O
pacnpeneneHun
(dhyHKIUH B pone B
COBMECTHOM
JIeATEIILHOCTH
YUUTBIBAIOT Pa3HbIC
MHEHUS ¥ CTPEMSITCS K
KOOpAMHAIINU
Pa3IUYHBIX MMO3UIUI B
COTPYJTHUYECTBE
JIOTOBapUBAIOTCS O
COBMECTHOM
JIeATEIILHOCTH T10]1
PYKOBOJICTBOM YUUTENS

43.

Tloaroroska k I'MA

3HaTh CTPOEHHE aTOMOB
HEMETAJIJIOB, U3MEHCHHUC
CBOMCTB IPOCTBIX
BCILICCTB HEMETAJIOB U
UX COEIUHEHUI B
3aBHUCHMOCTH OT 3apsiia
siipa aTOMOB
HEMETaJlJIOB. Y MeTh
OOBSCHATH CBOMCTBA
HEMETAJIOB U UX
COEVHEHUI B CBETE
MpeaCcTaBIeHUN 00
OKHUCJIUTEIbHO-
BOCCTAHOBHUTEIIBHBIX
peaknmax u
3IEKTPOIUTUYECKON

DopmMupoBaTh
LIEIIOCTHOE
MHUPOBO33pPEHHUE,
COOTBETCTBYIOII
ee
COBPEMEHHOMY
YPOBHIO
pas3BUTHUL
HAaYKH, U

KOMM YHHUKATUB
HYIO
KOMITETEHTHOCT
b B OOIIIEHUH U
COTPYJIHUYECTB
€ co
CBEpPCTHUKAMU

PeryﬂﬂTl/lBHLleZ

BHOCAT HEOOXOIMMBIE
KOPPEKTHUBHI B JCUCTBUE
TIOCJIE €r0 3aBepIICHUS
Ha OCHOBE €r0 yJeTa
CIIEJIAaHHBIX OIIMOOK.
IMo3naBaTejbHbBIE:

CTPOSIT peyeBoe
BBICKA3bIBaHHE B YCTHOM
U TIHCBMEHHOH (hopMme

KOMMyHl/IKaTl/IBHLIeZ

KOPPEKTHPYIOT
JICHCTBUS IApTHEPA




JUCCOLUALIIN. B IIpolecce
yaeOHOI
JIeATEITbHOCTH.
44. | Tloaroroeka k [TMA 3Hate cTpoeHue atomoB | dopmupoBats PeryasiTuBHbIC: IToxaroro
HEMETaJUIOB, M3MEHEHHE | LIEJIOCTHOE BUTHCA K
CBOMCTB IIPOCTBIX MHPOBO33peHne, BHOCAT HEOOXOMMMbIE KOHTPOJIb
BEIECTB HEMETAIUIOB M | cooTBercTByromy KOPPEKTHBBI B ICHCTBHC HOMY
UX COEIUHEHUN B ee TIOCJIE €T0 3aBCPIICHNS TECTHPOB
3aBHCMMOCTH OT 3apsija | cOBpeMeHHomy @ OCHOBE €TO yuera aHUIo
S7pa aTOMOB YPOBHIO C/ICIAHHBIX OIUOOK.
HEMETAJIOB. Y METh pasBUTHS IMo3naaTenbubre:
OOBSICHATH CBOMCTBA HAayKH, U
CTPOSIT peyeBoe
HEMCTAJIJIOB U UX KOMMYHHKATUB o
o BBICKAa3bIBaHUE B YCTHOU
COEIMHEHUIi B CBETE HYIO .
. U TIMCBMEHHOM (hopMme
Npe/ICTaBIeHU 00 KOMITETEHTHOCT
OKHMCJIUTEIBLHO- b B OOILIEHUH U KoMMyHHKATHBHbIE:
BOCCTAHOBUTCIIbHBIX COTPYAHHUYIECTB
peakuusax u eco KOPPEKTUPYIOT
JIEKTPOJINTUYECKOM CBEPCTHUKAMU JIEHCTBUS NIapTHEPA
JMCCOLUALIHH. B Ipolecce
yuebHOit
JeATENbHOCTH.
45. KoHTpo/IbHOE TeCTHpOBaHHE YMeTh UCNONB30BaTh DopMHUpOBaATH PeryasituBHbIC: ITosTOpHM
no noopazoeny «IIpakTURYM NPUOOPETEHHBIE 3HAHMS. | OTBETCTBEHHOE  OCYIIECTBIISIOT Th MO
" OTHOLIEHHE K HOIIArOBBIA | y4eOHUK
MO U3YYCHHUIO CBOUCTB .
YYEHHIO, UTOTOBBII KOHTPOJIb I10 y
IPOCTBIX BEIIECTB TOTOBHOCTh U pe3ynbTaTy MaTtepHal
HEMETAJNJI0B HuX coennHeHm‘i» CIIOCOOHOCTh K TJ1aBBI

CaMOpPa3BUTHIO
"
camoo0pa3oBaH
HIO.




Tema 7. Obugue u unousudyanvuvie ceoticmea memannog (11 u)

46.

Oo6mue dpusznyueckue u
XHMHUYCCKHE CBOMCTBA
METAJIJIOB: PEAKIUU C
HEMETaJUIaMu, KHCJIOTaMH,
coJiiMu. BoccTaHOBUTEIIBHBIC
CBOMCTBaA METAJIJIOB.
Onexmpoxumuyieckutl pso
HANPAXCeHULl MemaJiios.

Jlabopamopnwtii oneim Ne32
Bzaumooeticmeue memannos c
pacmeopamu coJeil.
Bzaumooericmeue memannos
(MaecHus, yuHka, dHceneza, meou)
¢ pacmeopamu KUciom

Tb

Jlemoncmpayuonnslit onvim
No23 Uzyuenue obpazyos
Memannoa.

YMeTh NpUMEHSTH
3HAHUSA O
METAJITINYECKOH CBSA3U
JUTSL pa3bsSICHEHUS
(hU3UIECKUX CBOWCTB
METaJIJIOB.

VYMeTh TMoaB30BaThCS
SJIEKTPOXUMUYECKUM
PAIOM HaMpsLKEHUH
METaJIJIOoB,
COCTaBJIATH
YpaBHEHUS
XUMHNYCCKHUX
peakuui,
XapaKTepU3YIOLINX
CBOICTBA METAJIJIOB,
U OOBICHITH
CBOMCTBAa METAJIJIOB
B CBETC
MpeacTaBIeHu 00
OKHCJIUTEIbHO-
BOCCTAHOBHUTEIIBHBIX
mporieccax.

DopMHUPOBaTh
LETOCTHOE
MHPOBO33pPEHHUE,
COOTBETCTBYIOILIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHSA
HayKH.

PeryasiTuBHbIC:

MPUHUMAOT U
COXPAHSIOT y4eOHYIO
3a/1a4y, ITAHUPYIOT
CBOM JIEHCTBHS B
COOTBETCTBHHU C
MMOCTaBJICHHOM 3a/1aueii
U YCIIOBHSIMH €€
peanu3aiuu

Ilo3naBaTenbHbIE:

HCIIONB3YIOT 3HAKOBO —
CHUMBOJIMYCCKHUC
cpencTBa

KOMMy}[l/lKaTl/IBH])Ie:

apryMeHTHPYIOT CBOIO
MO3ULIMIO U
KOOPAMHHUPYIOT €€ C
MO3UIIMHU TAPTHEPOB B
COTPYIHUYECTBE

ONPENIETISIIOT CBOIO
JHYHYIO TTO3ULIUIO,
aJICKBATHYIO

g depeHIIPOBaHHYIO
CaMOOIICHKY CBOHX
yCIIEXOB B yuebe

§ 39-42,

ymp. 4,
TECTOBbIE

3aJIaHMs;

PeakTHBEI B
XUMHUYECKOE
00opyI0BaHNE




47.

IIlenoyHbIe METAIIIBI.
CoenuHeHUs MIETOYHBIX
METAJIJIOB

JlemoncmpayuonHwlii onvim
Ne24 Bzaumooevicmeue

WeNIOYHbIX MEMAlo8 ¢ B80O00I.

YMmers
XapaKTepU30BaTh
MIETIOYHBIC METaJLIBI
HA OCHOBaHHUH UX
TTOJIOXKCHHUS B
TIEPUONYECKON
TaOIHIE U CTPOEHHS
aTOMOB, COCTaBJIAThH
YpaBHEHHS PEaKIUi,
XapaKTePU3YIONIUX
CBOICTBA IIEIOYHBIX
METaJUIOB, U
OOBSICHATh WX B
CBETE
Npe/ICTaBIeHU 00
3JIEKTPOJIUTUYECKOU
JUCCOIMAIIIA U
OKHCITUTEIBHO-
BOCCTaHOBUTEIIBHBIX
mporieccax.

DopMHPOBaTh
OTBETCTBEHHOE
OTHOILIEHHE K
YUYEHHIO,
TOTOBHOCTh H
CIIOCOOHOCTH K

CaMOOGpaBOEaHI/IIO.

PeryiasiTuBHbBIC:

TUTAHUPYIOT CBOH
JIEHCTBUS B CBS3H C
TTOCTaBJICHHOM 3a/1auei
U YCIIOBUSIMH €€
PEILIEHNs], YIUTHIBAIOT
MIPABHJIO B
TUTAHUPOBAHHUU U
KOHTpoOJIe criocoda
pelicHus

ITo3naBaTenbLHbIE:

CTaBsT U
(hopMynupyroT

LENH U TIPOOTIEMBI
YpOKa UCIONB3YIOT
IMOUCK HEOOXOIMMOMH
uHpopmanuu s
BBITIOTHEHHS Y4EOHBIX
3aJIJaHUM C
HCII0JIb30BAHHEM
yueOHOIl TUTepaTyphl

KOMMy}[l/lKaTl/IBHLIe!

a/IeKBAaTHO UCHOJIB3YIOT
peyeBbIe CpencTBa s
3¢ dhexTHBHOTrO
penreHns

KOMM YHUKaTHBHBIX
3a]a4 yIUTHIBAIOT
pa3Hble MHCHHS 1
CTpeMSITCS K

§43

PeakTHBEI B
XUMHYECKOE
o0opymoBaHue




KOOpJAWHAIUA
Pa3IMYHBbIX HOSI/IHI/IfI B

COTPY/HUYECTBE
48. | CoticTBa LIEJIOYHO3EMEIILHBIX YMeThb dopmMupoBaTh PerynsiTuBHbie: 8§44 PeakTHBEI B
METAIUIOB M HX COCIHHCHMIA. XapaKTepU30BaTh IIEJIOCTHOE XIMHYECKOE
snemenTs [TA- MHPOBO33PEHHE, IUTaHNPYIOT CBOH 000pyI0BaHKE
N JICMCTBUSA B CBSI3U C
Hemoncmpayuonnsuit onpym Ne25 | TPYIIbIHA COOTBETCTBYIOIICE 8 .
. . TIOCTABJICHHON 3a1a4ei
Bsaumooeticmeue wénounosemenvupix | OCHOBAHHA MX COBPEMECHHOMY
Memanios ¢ 6odoii TIOJIOXKEHYS B YPOBHIO Pa3BUTHS 1 yCIIOBIAMH €€
HIEPHOIUYECKON HayKH, U PCIICHUSA, YIUTBIBAIOT
O6pasybl 6asxcHeiuux nPUPOOHbIX TabJIHUIE U CTPOEHUS | KOMMYHHKaTHBHylo ~ [PaBWIO B

coeouHenutl MAcHUA, KaJlbYusl.

aTOMOB. YMETh
COCTaBJIATH
YPaBHEHHUSI PEAKLUIA,
XapaKTepU3YIOLINX
CBOIMCTBA KalbLMS H
€ro COeIMHEHHM, U
OOBSICHATh HX B
CBETE
NpPEJICTABICHUI 00
JIEKTPOJINTUYECKOM
JIHUCCOIMALIUA |
OKHUCIIUTEIBHO-
BOCCTAHOBHUTEILHBIX
rporeccax.

KOMIIETEHTHOCTE B
OOIIEHUN U
COTPYIHUYECTBE CO
B3POCJIBIMH U
CBEPCTHHKAMHU.

TUTAHUPOBAHUH U
KOHTpoOJIe criocoda
pelLIeHus

Ilo3naBaTenbHbIE:

CTaBsT U
(hopMynupyoT

LU U IPOoOIeMbI
YpOKa HCIOIB3YIOT
IMOUCK HEOOXOIMMOMH
urdopmanum ast
BBITIOJTHEHHS Y4EOHBIX
3aJJaHUM C
HCITOJIb30BAHHEM
yueOHOIl TUTepaTypsl

KOMMYHI/IKEIT]/IBHLICZ

aJICKBAaTHO UCHOJIB3YIOT
peyeBbIe CpencTBa Ui
3¢ hexTHBHOTO
peneHns




KOMMYHUKATUBHBIX
3aJla4 yUYUTbIBAIOT
Pa3HbIC MHCHUA U
CTPEMSTCA K

KOOPAMHALMY
Pa3IMYHBIX TIO3ULIMH B
COTPY/IHUYECTBE
49. | CpoiicTBa COeNMHEHMIT 3HaTh KadecTBeHHYyIO | DOPMHUPOBATH PeryasiTuBHbIE: § 45 PeakTuBbI U
Kanpims. YKecTKOCTh BOJIBI PEAKIMIO HA WOHBI | LENTOCTHOE XHMHUECKOE
KaJblus. 3HaTh, YeM | MHUPOBO33PEHHE, IUTaHNPYIOT CBOM 000pyI0BaHKE
Jlabopamopnutit onvim Ne33 obycrosrena cooteercrayiomee  ACHCTEN B ewBne
KECTKOCTh BOJIBI. COBPEMEHHOMY HOCTaBJICHHON 3a/1a9€u

O3HakomaeHue co ceoucmeamu
U npespaweHusIMU KapooHamos
u euopoxapoonamos. Th

Jlabopamopnwiii onvim Ne34
Yempanenue oicecmkocmu 60061
6 domawnux ycrosusx Th

YMeTh pa3bACHATH
CIoco0Bl  yCTpaHEeHHUs
JKECTKOCTU BO/IBI.

YPOBHIO pa3BUTHS
HaYKH, |

KOMM YHHUKATHBHYIO
KOMIIETEHTHOCTE B
OOIIIEHHN U
COTPYIHUYECTBE CO
B3pOCIIBIMU U
CBEpPCTHUKAMHU.

U YCIIOBUSIMU €€
peuICHus, yAIUTbIBatOT
MPaBHIIO B
IJIaHUPOBAHWUU U
KOHTpoOJIe criocoda
pelueHus

Ilo3naBaTebHbIE:

CTaBAT U
hopMynupyroT

LU 