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JonoiHuTe IbHAsi 001Iepa3BHBAIOIAsI IPOrPaMMa eCTEeCTBEHHOHAYYHOH HanpaBjeHHocTH «XUMMSA»
«IKCNEePUMEHTATLHAS XHMHS»
nJist 8-9 KJ1accoB ¢ HCMOJIb30BaHHeM 000pyoBaHus HeHTpa « Touka pocray»

Cpoxk peanu3zanuu mporpamMmsl — 1 roa

[Tporpamma paccuurana: 2 yaca B Hefemo, 70 yacos



JonosiHMTEIbHAS 001EPA3BUBAKOIIAS IPOIPAMMA €CTECTBEHHOHAYYHO! HANIPABJICHHOCTH
«XUMMUS» «IIkcnnepuMeHTATBHAA XUMHUD)
a7 8-9 KJ1accoB ¢ MCMoJIb30BaHueM 000pyaoBaHus neHTpa «Touka pocray»

Ha ©6asze mentpa «Touka pocTta» obecrieunBaeTcsi peanu3anusi OoO0pa3oBaTEIbHBIX MPOrpaMM ECTECTBEHHOHAYYHOH M TEXHOJIOTHYECKOM
HaIpaBJIEHHOCTEN, pa3paboTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSIMH 3aKOHOIATEILCTBA B cpepe 00pa3oBaHus U ¢ yu€ToM pekomeHaauuii denepaabHOro
orepaTopa y4eOHOro nmpeamera « XuMHsD.

B 00yuennn xumuu 00IbIIOE 3HAYCHNE UMEET IKCIIEPUMEHT. AHATTM3UPYS pe3yIbTaThl IPOBEIEHHBIX OIBITOB, yUallliecs YOSKAalTCs B TOM, YTO
TE€ WJIN WHBIE TEOPETUIECKHE MPEICTABICHHUSI COOTBETCTBYIOT MIIM MPOTHBOPEYAT PeasTbHOCTH. TOJIBKO OCYIIECTBIISS XUMUYECKHA SKCIIEPUMEHT MOXKHO
IPOBEPHUTH JJOCTOBEPHOCTH IPOTHO30B, C/AETaHHBIX HA OCHOBAaHMM TEOpPHH. B mporecce sKcrepuMEHTaTbHON paboThl ydariuecs: MpHOOPETAIOT OIBIT
MO3HAHUS PEATBHOCTH, SIBISIFOIIUICS BaKHBIM ATAalOM (POPMUPOBAaHUS Yy HUX yOEKIEHHH, KOTOPHIE, B CBOIO OYepe/b, COCTABISIIOT OCHOBY HAay4YHOTO
MHPOBO33PEHHUSL.

Buenpenune oGopynoBanusi unpoBoii aboparopun 1eHTtpa «Touka pocTay MO3BOJIHUT Kaue€CTBEHHO H3MEHHTBH INPOLECC OOYyYCHHS XUMUH.
KonnyecTBeHHBIE SKCIIEPUMEHTHI MO3BOJIAT MOJIyYaTh JOCTOBEPHYIO MH(POPMAIIMIO O MPOTEKAaHUU T€X WIJIM MHBIX XMMHUYECKHUX Ipolleccax, O CBOMCTBAX
BeniecTB. Ha 0OCHOBE MOTy4eHHBIX 9KCIIEPUMEHTATBHBIX JaHHBIX 00yJaeMbIe CMOTYT CAMOCTOSTENBHO JIENaTh BHIBOJIBI, 0000IIATh Pe3yIbTaThl, BEISIBISATH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OyET CIOCOOCTBOBATH MOBBILICHUIO MOTUBAIIMM 00yUEHHs! IIKOJIbHUKOB.

Jnst m3ydeHns npeaMera « XMMEsy Ha 3Tare OCHOBHOTO o01ero oopasoBanus otBoautcs 140 gacos:

8 xiracc —70 4acos;

9 knmacc —70 yacoB (68 yacoB 10 MIAHUPOBAHUIO).

JlanHast oOpa3oBarenbHas MporpaMma 00ecIeYrBaeT yCBOSHUE YUAITUMHCS BRKHEHIINX XUMHUYECKUX 3aKOHOB, TEOPHIA U TMOHATHI; POpMUPYET
IIPEJICTAaBICHNUE O POJIM XUMHUH B OKpPY’KarOIeM MUpE U >KU3HU denoBeka. [Ipy 3ToOM 0CHOBHOE BHUMAaHUE YJENAeTCs CYIIHOCTH XUMUYECKUX peakluil 1
METOaM UX OCYIIECTBIICHUSI.

OnHUM U3 OCHOBHBIX HPUHIUIIOB IMOCTPOEHHS MPOTPAMMBI SIBISETCS MPUHIMI JOCTYIHOCTHU. DKCIIEPUMEHTAJbHBIE JaHHbIE, MOJTYy4YEeHHBIE
YYalIUMHUCS TIPH BBITIOJTHEHUH KOJHMYECTBEHHBIX OITBITOB, TO3BOJISIFOT YYalIUMCS CAMOCTOSITENBHO [IENIaTh BBIBOZBI, BBISIBIISATH 3aKOHOMEPHOCTH.
[Toxxompl, 3a10KEHHBIE B COJIEpKAHNE MTPOrPaMMBbl Kypca, CO34at0T HEOOXOJUMbIE YCIOBHUS JIUIsl CUCTEMHOTO YCBOCHUS YYAIlIMMUCS OCHOB HAayKH, JUIs
o0ecTieYeHrsT Pa3BUBAIOIIETO W BOCTIHTHIBAIOIIETO BO3ACUCTBUS OOyUYSHHS Ha JMYHOCTH ydarierocsi. @opMupyemple 3HaHUS JOJDKHBI CTaTh OCHOBOM
CHCTEMbI YOSIKICHUN MIKOIbHUKA, IIEHTPAIBHBIM SIIPOM €0 HAyYHOI'0 MUPOBO33PEHHS.



Ha ©Oaze nentrpa «Touka pocta» oOecrneynBaeTcsi peanusanus oO0pa3oBaTENbHBIX IPOIPAMM €CTECTBEHHOHAyYHOW U TEXHOJIOTMYECKOH
HaIpaBJIEHHOCTEN, pa3paboTaHHBIX B COOTBETCTBUHU C TPEOOBaHUSIMH 3aKOHOIATEILCTBA B cpepe 00pa3oBaHus U ¢ yU€ToM pekomeHaauuii denepaabHOro
oreparopa y4eOHOro npeamera « XuMHs».

O6pazoBatenbHas MPorpaMMa Mo3BOJIET HHTETPUPOBAThH pean3yeMble MOIX0Abl, CTPYKTYPY U COJEpKaHUE MPU OpraHU3aluu 00yUYeHHs] XUMUHU B
8—09 kiaccax, BBICTPOGHHOM Ha 0a3e J1000ro 13 TOCTYMHbIX yuyeOHO-MeToarnuecKux Komiiekcos (YMK).

Hcnons3zoBanne obopynoBanus «Touka poctay npu peanusanuu gaaHou OI1 mo3Bosiser cozoams ycnosus.

— JUIA pacIIMPEHUs COACPIKaHUS IIKOJIFHOTO XUMUYECKOT0 00pa3oBaHus;

— JUIA TIOBBIIICHHSI TO3HABATEIILHOM aKTUBHOCTH 00yYarOIUXCsS B €CTECTBEHHOHAYYHOH 001acTH;

— JUIS pa3BUTHS TMYHOCTH peO&HKa B mporiecce 00ydeHUs] XUMHH, €r0 CIIOCOOHOCTEH, OPMHUPOBAHUS U YIOBIECTBOPEHHUS COLTUATIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

— 17 paboThl ¢ 0JJapEHHBIMU IKOJIbHUKAMU, OPTaHU3aIlUU X PAa3BUTHS B PA3IMYHBIX 00JIaCTAX 00pa30BaTEIbHOM, TBOPUECKON AEATEILHOCTH.

ean u 3agaun

— Peanmzanysi OCHOBHBIX 00ILIe00pa30BaTENbHBIX MIPOrPaMM M0 Y4eOHBIM MpPEIMETaM eCTECTBEHHOHAYYHOW HAMPABICHHOCTH, B TOM YHCIIE B paMKax
BHEYPOUYHOI JIeITeIbHOCTH 00YYaroIIuXCs;

— BBCICHHE COBPEMEHHBIX CPEICTB OOydYCHHS M BOCIHTAHUS Uil HM3y4eHHs (B TOM YHCIE OKCIEPHMEHTAIBLHOIO) JUCHUILIMH (MOJIyJei)
€CTECTBEHHOHAYYHOI HAIMpPAaBICHHOCTU IMPH pPeall3alii OCHOBHBIX 00LICO0Opa30BATENLHBIX MPOrPAMM M JIOMOJHHUTEIBHBIX 00IIe00pa3oBaTeIbHBIX
porpamMm, B TOM YHUCIIE JUIsl PACIIHPEHUsI COJCPIKaHUs YIeOHOTO IpeaMeTa « XUMHUSD».

— BOBJICUCHHC YUAIIUXCA B IPOCKTHYIO JACATCIILHOCTD.

[IpodunpHelii KOMIUIEKT 000OpyaoBaHMs LeHTpa «Touka pocra» obecrieunBaeT 3()(PEKTUBHOE IOCTHUKEHHE O0pa30BaTENIbHBIX pPE3YJIbTAaTOB
00yYaroIuMUCs 1O MporpaMMaM eCTECTBEHHOHAYUYHOW HAINpaBIE€HHOCTH, BO3MOXKHOCTb YIITyOIEHHOTO U3yUYeHHs OTAEIbHBIX MPEJIMETOB, B TOM UHUCIIE
U1 GOPMHUPOBAHUS N300pETATENHCKOI0, KPEaTUBHOTO, KPUTUYECKOTO MBIIUIEHUS, Pa3BUTHS (QYHKIMOHAIBLHOW IPAMOTHOCTH y OOyYaroluxcs, B TOM
4HCJIE ECTECTBEHHOHAYYHOW U MaTEMaTHYECKOM.

DKCIEpUMEHT SIBJISIETCS HCTOUHUKOM 3HAaHUN U KPUTEpUEM UX UCTUHHOCTH B Hayke. KoHuenus coppeMeHHOro 00pa3oBaHus MoApa3yMeBaeT, YTo
B y4eOHOM SKCIIEPUMEHTE BEAYIIYIO POJIb JOJKEH 3aHITh CAaMOCTOSTENbHBIN UCCIEA0BATENbCKUN YUEHUUECKUN SKCIIEPUMEHT.

CoBpeMEHHbIE SKCIIEPUMEHTAIIBHBIE UCCIIEOBAHMS [0 XUMHH YK€ TPYAHO MPEACTaBUTHh 0€3 MCIONb30BaHMS HE TOJBKO AHAJIOIOBBIX, HO U
UGPOBBIX H3MepUTeNbHBIX MpuOopoB. B denepansHoM ['ocynapctBenHoMm OOpaszoBatensHoM Cranpapre (PI'OC) mpomucaHo, 4TO OJHUM M3
YHUBEPCAJIBHBIX YUEOHBIX NEHCTBUI, MPHOOPETaeMbIX yUalllUMHCS, JODKHO CTaTh YMEHHE
«TIPOBEICHHUS OIBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUMN, MPSMBIX U KOCBEHHBIX U3MEPEHHH C MCIOJIb30BAHUEM AaHAJIOTOBBIX M U(PPOBBIX
W3MEPHUTEIBHBIX PUOOPOBY.

VY4eOHbI SKCIIEPUMEHT MO XUMHH, MPOBOAMMBIA Ha TPaJULMOHHOM OOOpYyAOBaHWHU, Oe3 MpUMEHeHHs LU(POBBIX Ja00paTOpuil, HE MOMKET
MTO3BOJIUTH B MOJIHOM Mepe pelIuTh BCe 3aJaul B COBPEMEHHOM 1IKOJIe. DTO CBS3aHO C PsIOM PUYHUH:

—  TpaJUWLHOHHOE IIKOJIbHOE 000pyA0BaHUE U3-3a OTPAHUYEHUSI TEXHUYECKUX BO3MOKHOCTEH HE MO3BOJIIET IPOBOAUTH MHOTHE KOJIMUECTBEHHbBIE

HCCIIEI0BAHUS;
—  JUIUTENBHOCTH ITPOBEJIEHUS] XUMUYECKUX UCCIIEIOBAHUI HE BCET/1a COTIACyeTCsl C JJIMTENbHOCTHIO YUEOHBIX 3aHATHIA;
—  BO3MOXXHOCTb IPOBEJICHHUSI MHOTHX UCCIIEOBAaHUM OrpaHUYMBACTCS TPEOOBAaHUSAMU TEXHUKU O€30MaCHOCTH U JIp.



[udposas mabopartopusi MOTHOCTHIO MEHSET METOAMKY W COJEp)KaHUE JKCICPUMEHTAIBHON NEATEIHbHOCTH M PEIIaeT BBINICIEPEUNCICHHBIC
npoOaemsbl. [IIUpokuii CIeKTp AaTYNKOB MO3BOJISIET YUAITUMCS 3HAKOMHUTHCS C TTapaMeTpaMu XUMUYECKOTO SKCIIEPUMEHTa HE TOJIBKO Ha KAYECTBEHHOM,
HO ¥ Ha KoJrm4uecTBeHHOM ypoBHe. [{udposas maboparopus mO3BOJISET BECTH JUIUTEIHHBIN SKCIIEPUMEHT J1a)KE€ B OTCYTCTBUE SKCIIEPUMEHTATOPA, 2 4aCTOTa
UX U3MEpPEHUN
HETO/BJIACTHA YEJIOBEUECKOMY BOCIIPHUSITHIO.

B nporecce popMupoBaHus SKCIIEPUMEHTATBHBIX YMEHUN YUSHUK 00y4JaeTcCs MPeCTaBIATh HHPOpMAIH0 00 UCCISA0BAaHUH B UETHIPEX BUIAX:

— B BepOaJIbHOM: OMKCHIBATH IKCIIEPUMEHT, CO37aBaTh CJIOBECHYIO MOJIEIb SKCIIEPUMEHTa, PUKCUPOBATH BHUMAHUE HA H3MEPSEMbIX BEJTMUNHAX,

TEPMHUHOJIOTHH;

— B Ta0JMYHOM: 3alONHITH TAOJMIIBI JAaHHBIX, JICKAIIMX B OCHOBE MOCTPOEHUS rpadukoB (IpU 3TOM y YyYaIIMXCS BO3HHKACT MEPBHYHOEC
MPEACTABJICHUE O MacIITabax BEJIUYNH);

— B rpaduyuecKoM: CTPOUTH T'paUKH MO TAaOJIMYHBIM JaHHBIM, YTO JAaEéT BO3MOXXHOCTH IEpPEX0/ia K BBUIBHIKCHHUIO THUIIOTE3 O XapakTepe
3aBUCUMOCTH MEXIy BEJIMYUHAMH (TMPU STOM YUUTENb MOKA3bIBAET MPEUMYIIECTBO B BU3YaJIU3alMH 3aBHCHMOCTEH MEXy BEIUYMHAMH,
HarJSITHOCTh U MHOTOMEPHOCTH );

— B BHJIEC MaTeMaTHUUYECKUX YPaBHEHHI: JaBaTh MATEMAaTUYECKOE OMKUCAHNE B3aUMOCBSI3H BEIMUNH, MaTEMaTH4YEeCKOe 00001IIeHHE.

[Tepexox OT KaXkIOTO 3Tara MpeCcTaBICHUsT HHPOPMAIK 3aHUMAET TOBOJLHO OOJIBIION MPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporiecc
HEO0OXOJMM, HO B CTapIIMX KjaccaX MOKHO ObLIO OBl 3TO BpeMsl ITOTPATHTh Ha pelieHrue 0osiee BaKHBIX 3a/1a4. B aTom miane nudgposbie 1adbopaTopun
CYIIECTBEHHO YKOHOMSIT BpeMs. JTO BpeMsi MOXHO MOoTpaTuTh cormacHo ®I'OC Ha hopmupoBaHHE HCCICIOBATEIBCKUX YMEHHUHM YYaIIUXCsl, KOTOPhIS
BBIPAXKAIOTCS B CJICAYIOIINX ACHCTBUSIX:

—  ompejaesieHHue MPOoOJIeMBbI;

—  IIOCTaHOBKAa MCCIEA0BATEILCKON 3a1a4H;

— IUJIAHUPOBAHUE PEILICHUS 33]1a4H;

—  TIOCTPOECHHUE MOJEIEH;

—  BBIABIIKCHHUE THIIOTE3;

—  JBKCHEpUMEHTaJIbHAas MPOBEPKa TMIIOTE3;

—  aHaJIW3 JAHHBIX SKCTIEPUMEHTOB WM HAOIIOACHUH;

—  ¢dopMynupoBaHHE BHIBOIOB.



1. HIVIAHUPYEMBIE PE3YJIBTATHI OCBOEHUSA INTPOI'PAMMDbI

BHEYPOUHOU JesaTeJJbHOCTH «XUMMUA»

14191 8-9 KJ1acCoOB € NCMOJIb30BaHUEM 000pynoBaHus HeHTpa « Touka pocra»
C ONMCAHMEM YHUBEPCAJIbHBIX Y4eOHBIX 1€l CTBHIl, JOCTUTaeMbIX 00YYAIOIIIUMHUCS

JIuunocmmuuie pezynomamol
Obyuarowuticss noxyyum 603MOACHOCMb 0I5l POPMUPOBAHUSL CLEOVIOWUX TUUHOCMHBIX VV]]:

orpeeNieHue MOTHBAIIUH U3YUYCHHsS yIeOHOTO MaTepuaa;

OIICHUBAHUE YCBAaMBAEMOI'0 Y4eOHOI0 MaTepuania, UCX0/Is U3 COLMAIIbHBIX U TUYHOCTHBIX IIEHHOCTEH;

MOBBILIIEHUE CBOEr0 00Pa30BaTENLHOTO YPOBHS U YPOBHS TOTOBHOCTU K M3YUYE€HHUIO OCHOBHBIX UCTOPHUUECKHUX COOBITUH, CBSI3aHHBIX C
pa3BUTHEM XMMHUU U OOIIECTBA;

3HAHUE MMPABUJI MOBEACHUS B UPE3BBIYANHBIX CUTYALUAX;

OIICHUBAHUE COLIMAIbHON 3HAYUMOCTH MPO(eCCrid, CBI3aHHBIX C XUMUEH;

BJIaJICHUE MPaBHJIaMH 0€3011aCHOT0 0OpaIEHUsI C XUMUYECKUMH BEIIECTBAMU U 000PYI0BAHUEM, MTPOSIBJICHUE YKOJIOTHIYECKON KYJIbTYPHI.

Memanpeomemmwie pe3ynbmanol

Pecynamusnole
Obyuarowuiics noay4um 803MOACHOCMb 071 hOPpMUPOBAHUS ClledyIouux peayiamughovix YV/I:

LieJIenojlaraHye, BKJI0Yasi MOCTaHOBKY HOBBIX IIeJiel, MpeoOpa3oBaHHe MPAKTUUYECKOM 3ajjaud B MO3HABATEIbHYI0, CAMOCTOSATENIbHBIN aHAIN3
YCIIOBUM JOCTUKEHHUS 1I€JIM HAa OCHOBE YUETa BBIJEICHHBIX YUUTEIEM OPUEHTHPOB ACHCTBHSI B HOBOM y4eOHOM MaTepHalie; MJaHUpOBaHUE MyTU
JOCTUKEHUS LIeTIEH;

yCTaHaBJIEHUE LIEJIEBbIX IPUOPUTETOB, BBIJIEIIEHHE AIbTEPHATUBHBIX CIIOCOOOB JOCTHXKEHMS LIENTU U BBIOOP Hanbosee 3pGeKTUBHOTO Cr1ocoda;
YMEHHE CaMOCTOSITEIBHO KOHTPOJIUPOBATh CBOE BPEMSI U YIIPABIIATh UM;

yYMEHHE IPUHUMATh PelIeHUs B IPOOJIEMHON CUTYalluu;

IIOCTaHOBKA YUeOHBIX 33/1a4, COCTABJICHHE IUIaHA U ITOCIIE0BATEIbHOCTH JI€HCTBUIA;

opraHu3anusa pa60qero MECTA NIPHU BBIIIOJTHCHUN XUMHUYCCKOI'O SKCIICPUMECHTA,

MIPOrHO3UPOBAHME PE3yJIbTATOB 00YUEHHs, OLIECHUBAaHUE YCBOGHHOI'O MaTepHaa, OleHKa KauecTBa U YPOBHS MOJIyYE€HHBIX 3HAaHUH, KOPPEKLIUs
IJ1aHa U crnocoba neicTBUS MpU HEOOXOMMOCTH.

Hosnasamenvhvie

Obyuarowuiica NOIYYUM 03MONCHOCMb 01 POPMUPOBAHUSL CLEOVIOWUX no3HasamenbHblx YV/:

TOMCK U BbIIeNIeHHE WH(popMaImw;
aHaJIM3 yCIIOBUM U TpeOOBaHU 3a/1auu, BEIOOP, COMOCTABICHHE U 000CHOBAaHUE CIIOCO0a PEIIeHUS 3a/1a4H;



—  BbIOOp Hanbosee H3PPEKTUBHBIX CIIOCOOOB PELICHHUS 33]]aul B 3aBHCUMOCTH OT KOHKPETHBIX YCIIOBUH;

—  BBLIBIXKCHHME M 000CHOBAHUE TUIIOTE3bI, BEIOOP crioco0a e€ mpoBEpKH;

—  CaMOCTOATEJIBHOE CO3[JaHHE AITOPUTMA JICITEILHOCTH MPH PELICHUH MPOOJIEM TBOPUYECKOTO M TOMCKOBOTO XapaKTepa;

—  YMEHHS XapaKTEepPH30BaTh BEIIECTBA IO COCTAaBY, CTPOSHUIO U CBOICTBAM;

—  ONHCBHIBAaHHUE CBOMCTB: TBEPBIX, KHUIKUX, TA3000pa3HBIX BEIIECTB, BBIACICHUE UX CYLIECTBEHHBIX IPU3HAKOB;

—  U300pakeHHe COCTaBa MPOCTEHIINX BEIIECTB € MOMOIIBI0 XUMUYECKUX POPMYJI U CYIIHOCTH XUMHUYECKHUX PEAKIHH C ITOMOIIBI0 XUMUYECKUX
YpaBHEHUIA;

—  IpOBeACHHE HAOIIOICHHU, ONMCAHNE IPU3HAKOB U YCIOBHIA TEUCHUS XMMUYECKUX PEAKIINiA, BBITOJHEHNE XUMHUECKOTO HKCIIEPUMEHTA, BHIBOIBI
Ha OCHOBE aHaJIM3a HAaOJIOJCHU 32 SKCIIEPUMEHTOM, pEIIeHUE 3a/1a4, TOJTyYeHNEe XUMUIECKOH HH(OPMAINH U3 PA3TUYHBIX HCTOYHUKOB,

—  YMEHHE OpTaHU30BBIBATH HCCIICIOBAHNUE C LIENIBIO TPOBEPKHU THUIIOTES;

—  YMEHHE JeNaTh yMO3aK/II0YeHUs (MHIYKTUBHOE U [0 aHAJIOTUH) U BHIBOJBL;

—  yMeHHEe OOBEKTHBHO OLIEHHBATh HH(POPMAIIHMIO O BEIIECTBAX U XUMHUYECKHUX MPOLIECCaX, KPUTHUECKH OTHOCUTHCS K IICEBIOHAYYHOM
nHopmanmm.

Kommynukamuenvie
Obyyarowuiics nOIY4UmM 803MOAICHOCMb 0I5l hOPMUPOBAHUA CIe0YVIOuWUX KOMMYHUKamusnvix YV/[

— TOJHOE ¥ TOYHOE BBIPAYKEHUE CBOUX MBICIIEH B COOTBETCTBUH C 3a7jauaMi U YCIOBUSIMU KOMMYHHUKAIIH;

— aJIEKBaTHOE UCIOJb30BaHUE PEUYEBBIX CPEACTB JUIS YUacTUsl B JUCKYCCUM U apTyMEHTAllUK CBOEH MO3ULIMHU, YMEHUE MPECTABIIATh KOHKPETHOE
coJiepKaHue ¢ COOOIIEHUEM €ro B MUCbMEHHOM U YCTHOHM (opMme, onpesiesieHre Cloco00B B3auUMOJICHCTBUS, COTPYTHUUECTBO B ITOKCKe U cOope
nHbopMalnu;

— olpejeneHue crnoco0oB B3auMOIEHCTBHUSA, COTPYIHUYECTBO B IIOUCKE U cOOpe nH(popMaluy, yyacTHe B JUaore, INIaHUPOBaHUE OOILIUX
Croco00B padOThI, MPOSIBIIEHUE YBAKUTEILHOI'O OTHOLIEHHUS K IPYTUM y4allluMCs; OIUCAHUE COJIEPKaHMS BBIITOIHAEMBIX IEUCTBUH € 1IETbIO
OPUEHTUPOBKHU B MPEIMETHO- IPAKTUUYECKON AESITEIbHOCTH; YMEHHS YUUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHAIIMM Pa3IMYHbIX
MO3ULUHI B COTPYJHUYECTBE;

— (¢opMynnpoBaTh COOCTBEHHOE MHEHUE U MO3UINIO, ApIYMEHTUPOBATh M KOOPAUHUPOBATH €€ C MO3ULIUAMU NapTHEPOB B COTPYIHUYECTBE IIPU
BbIPa0OTKE OOILIEro peleHusl B COBMECTHOM 1€ TENbHOCTH;

—  OCYIIECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYTHUUECTBE HEOOXOANMYIO B3aHMOIIOMOIITb;

— IJJAaHUPOBATH OOIIME CIIOCOOBI pabOThI; OCYIIECTBISTH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY AeHCTBHM napTHEPA, yMETh yOSKIaTh;

— HCIIONB30BaTh aJIKBATHBIE S3BIKOBBIE CPEJICTBA ISl OTOOPAKEHUSI CBOMX UYBCTB, MBICJIEH, MOTUBOB U OTPEOHOCTEH; 0TOOpakaTh B peun
(onucanue, 00bsICHEHHUE) COJIEpKaHUE COBEPILIAEMbIX IEUCTBUM, Kak B (hopMe TPOMKON COLIMATN3UPOBAHHOM peun, Tak U B popMe BHyTpEeHHEH
peun;

— pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHIINIO, HCIIOJIB3YS CPEJICTBA YCTHOM U MUChMEHHON KOMMYHHUKAIIMH MTPU pabOTe ¢ TEKCTaMH yueOHUKA U
JIOTIOJTHUTEIBHON TUTEpaTypoii, CIPaBOUYHBIMHU TaOJINIIAMH, TIPOSBIATH TOTOBHOCTh K YBKCHUIO HHOW TOUYKH 3PEHUS NPH 00CYKICHUN
Pe3yIbTATOB BHIIIOJIHEHHON pabOTBHI.




IlIpeomemmnwie pezyromamol
Obyuarowuticss HAyuuUmcs:

MMPUMCHATH OCHOBHBIC MCTOABI ITIO3HAHW ! Ha6JIIOI[€HI/Ie, HU3MCEPCHUC, SKCIICPUMCHT,

ONHUCBIBATL CBOMCTBA TBépI[BIX, KUIKHUX, I‘aSOOGpa?)HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPU3HAKH,
pPacKpbIBaTh CMBICII 3aKOHA COXPAaHEHHUsI MACCHI BELIECTB, AaTOMHO-MOJIEKYJIIPHON TEOPUH;
pa3indaTtb XUMHUYCCKHUEC U (bI/I3I/I‘IeCKI/Ie SABJICHUA,

Ha3bIBaTh IPHU3HAKU U YCJIOBUA NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

co0uoaTh mpaBuia 6€30MacHOi paboTHI IPH MPOBEICHUH OITBITOB;

MOJIb30BAThHCS TA0OPATOPHBIM 00OPYIOBAaHUEM U TIOCY/IOM;

M0JIy4aTh, COOMPATh ra3000pa3HbIe BENISCTBA U PACIIO3HABATH MX; XapaKTepH30BaTh (U3UUCCKHE U XMMHUYECKUE CBONCTBA OCHOBHBIX KJIACCOB
HCOPraHNYCCKUX COCI[I/IHGHI/II;'I, MMPOBOAWTL OIIBITHI, HOATBCPIKAAOINEC XUMHUYCCKUEC CBOICTBa N3YYCHHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB,
PacKpbIBaTh CMBICII IIOHSTHUS «PACTBOPY», BBIYHUCIIATH MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPEACIEHHON
MacCoBO#l J10s1ell paCTBOPEHHOTO BEIECTBA,;

XapaKTEepU30BaTh 3aBHCUMOCTb (DM3MUYCCKUX CBOWCTB BEIISCTB OT THIA KPUCTATMYCCKON PENIETKH, ONMPECsITh BHI XHMHUYECKOW CBS3H B
HCOPTraHNYCCKUX COCIUHCHUAX

PACKpPBIBATE OCHOBHBLIC ITOJIOKCHHA TCOPHUU SHCKTpOJH/ITI/I‘-ICCKOI\/JI aucconanu, COCTaBJIATbL YPAaBHCHUA 3JI€KTpOJ'II/ITI/I‘-ICCKOI>'I Aarucconualnmm
KHCJIOT, IIEJI0YEH, COJICH U peakinii HOHHOTO OOMEHa;

PACKpPBIBATL CYITHOCTH OKHCIWTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaKHHfI, ONpCaACIIATE OKUCIUTCIIb U BOCCTAHOBUTCIIb, COCTABJIATL YPAaBHCHUA
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHUil;

Ha3bIBaTh (PaKTOPBI, BIHSIONINE HA CKOPOCTh XUMHYECKOH PeaKIny;

XapaKTepHU30BaTh B3aMMOCBS3b MEK/IY COCTABOM, CTPOSHHEM U CBOMCTBAMH HEMETAJIIOB M METAILIOB;

IPOBOJIUTH OIIBITHI 110 MOMYYEHUIO U H3YYEHHIO XUMHUECKUX CBOWCTB Pa3IMYHbIX BEIIECTB;

IpaMOTHO 00paIIaThCs C BEIIECTBAMH B IOBCEJHEBHOW JKU3HH.

Odyuarouwuiica noayuum 603MOHCHOCMb HAYUUMBCA:

BBIJIBUTATh U MIPOBEPSATH IKCIIEPUMEHTAILHO THUIIOTE3bI 0 XUMUUECKUX CBOWCTBAX BEUIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH
BCTYNAaTh B XUMUYECKHE PEAKIIUH, O XapaKTepe U MPOAYKTAX PA3IUIHBIX XUMHUYECKIX PEaKIIHii;

XapaKTEPU30BaTh BEIECTBA MO COCTABY, CTPOEHHUIO U CBOMCTBAaM, YCTaHABIMBATH PUYUHHO-CIICJICTBEHHBIE CBS3U MEKY JaHHBIMHU
XapaKTEPUCTHKAMHU BEIIECTBA;

COCTaBJISATh MOJICKYJISIPHBIE U TTOJIHBIE MOHHBIE YPAaBHEHHS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

MIPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCIUTEIHHBIC U BOCCTAHOBUTEIBHBIE CBOMCTBA C YUETOM CTENIEHEH OKUCIICHUS
3JIEMEHTOB, BXO/SLIUX B €r0 COCTAB;

BBIIBUTATh U MPOBEPSATH IKCIIEPUMEHTATBHO TUIIOTE3BI O PE3yJIbTaTaX BO3JCHCTBHS Pa3IMUHbIX (JaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUECKON
peaxIum;

MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS [T DKOJIOTMYECKU TPAaMOTHOTO MOBEACHHSI B OKpPY KaIoIlel cpesie;



- HCIIOJIB30BaTh HpI/IO6p€TéHHLIe KJIIFOYCBBIC KOMIICTCHIIUHA TIPH BLITTOJHCHUH IPOCKTOB U PCIICHUN y‘-IGGHO-I/ICCHe,ZLOBaTCJIBCKI/IX 3aaad 110
HU3YYCHUIO CBOfICTB, CII0CO00B MOJIYUCHHUA U paCIIO3HABAHU BCILICCTB,

- 00BEKTUBHO OLICHUBATb I/IH(l)OpMaI_[I/IIO 0 BCHIECTBaxX U XUMHNYECCKUX IIPOLECCAX;

- OCO3HAaBAaTh 3HAYCHHUEC TCOPETUICCKUX 3HAHWUM 110 XUMUH JI HpaKTquCKOﬁ JCATCIIBHOCTH YCIIOBCKA,
COo3aaBaTb MOACIN U CXCMbI JJIs1 pCUICHU A y‘Ie6HLIX 1 IO3HAaBaTCJIbHBIX 3a1a4, IOHUMAaTb H€06XOIII/IMOCTB C06HIOII€HI/ISI HpCI[HHCﬁHHfI,

npeajaracMbiX B MHCTPYKIHUAX 110 UCIIOJIb30BAHHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHHU U Aap.

@®opMbI KOHTPOJISA

Dopmuposanue UKT-komnemenmuocmu odyuarouuxcs

VY4eHuk HayuurTes:

- UCTIOJIb30BaTh Pa3HbIe MPUEMbl TOUCKA HH(POPMAIIMN Ha IEPCOHAIIBHOM KOMITBIOTEpPE B 00Pa30BaTEILHOM MPOCTPAHCTBE C UCTIOIB30BAHHEM 000Dy IOBAHHS
uupoBoil 1abopaTopuu;

- HCTIOJIB30BATh PA3JIMYHBIE CIIOCOOBI XpaHEHUs M BU3yaIu3aluy HH(OpMAIMHY, B TOM YHcie, B rpadudeckoii opme

DopmuposanueKkoMnemeRnmHOCmu 6 001acmu ONbIMHO-IKCHEPUMEHMATLHOU U NPOEKMHOU 0eAmeabHOCIU

VY4eHUK Hay4uTCsl IUTAHUPOBATD U BBHIIOIHATH y4eOHOE MCCIIeIOBaHNE U yUeOHBIN MPOEKT, HCIIONB3Ys 000pyI0BaHUE, MOJIENIN, METOIbI, IIPHEMBI, a/IeKBaTHBIE
uccienyeMon npoodieme.

VY4eHUK NOJyYuT BO3MOKHOCTh HAyUUThCSI CAMOCTOSITENILHO 3ayMbIBaTh, INIAHUPOBATH U BBINOJIHATH Y4EOHOE UCCIIEOBAHNE, YUEOHBIH U COLIMATIbHBINA MPOEKT
M0 €CTECTBEHHOHAYYHOW HATIPABJIEHHOCTH.

Yuem pesynomamos eneypounoit oeamenvnocmu

Dopmbl U NEPUOOUUHOCTN KOHMPOJIA

Bxoonoii konmpons npoBOAUTCS B Hayalle y4eOHOT0 rojia 1Sl IPOBEPKU HauyaIbHBIX3HAHUM U yMEHUI 00y4Jaronmxcsl.

Texywuii KOHmMpo.ib TIPOBOIUTCS HA KaXKIOM 3aHATHHU B (DOpME IMe1arornuecKoroHadIoIeHHS.

Tecmosbiti KOHMPOIb OCYIIECTBISETCS IO OKOHYaHUU U3YyUEHUS KaXKJI0ro pasJena.

IIpomesicymounaa ammecmayusi IPOBOJANUTCS B KOHIIE y4eOHOTo roja B (hopMe 3aIIUThI TPOEKTA,T03BOJISIET IPOBECTH AHAIN3 PE3YIbTaATUBHOCTH OCBOCHHUS
00y4arolUMUC OCHOB ONBITHO-3KCIIEPUMEHTATBHON U MPOEKTHOM 1€ATEIbHOCTH JAHHOTO Kypca BHEYPOUHOM NeATEIbHOCTH « DKCIIEPUMEHTAIbHASI XUMUS.

Kpumepuu ouenku pe3yibsmamoe 0c60eHUs NPOZPAMMBL KypCa

PabGora oOyuaromuxcs orneHuBaeTcs MO TPEXYPOBHEBOW IMIKale, MPEANoJararolieiHaInIue CICIYIONMX YPOBHEH OCBOCHHS MPOTPaMMHOTO MaTepHualia:
BBICOKUH, CPEAHUMN, HUZKU.

Broicokuii ypoBeHb: 00Yy4aromuics JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh W 3aWHTEPECOBAHHOCTH B O0Pa30BATEIBHOM JEATEIHHOCTH, IMPOSIBISICT
WHUIIMATABY, HE TPOITYCKAET 3aHITHA 0€3 yBKUTEIHHOW NMPUYMHBI, IEMOHCTPHPYET BBICOKHN YPOBEHb 3HAHWHA M KOMIIETCHIIMH, BIAJEET HAa BBICOKOM
TBOPYECKOM YPOBHE IPHOOPETEHHBIMU B X0JI€ N3YYCHHUS IPOTPAMMBbl YMEHHUSIMU U HABBIKAMH,



Cpennuii ypoBeHb: 00y4arOIIUIiCS IEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOM AEATEIbHOCTH, TIPOSIBIISIET XOPOIIUI YPOBEHb
3HaHWI U KOMIIETEHIINI; HHUIIUATUBBI HE TIPOSIBIISIET, HO CIIOCOOEH MOAIePKUBATh MHAIIUATOPA B TIPEJIaraéMoOM TI0JIe IeSITeIbHOCTH, B JIOCTATOYHOH CTENICHU
BJIaJICET MOTYyYaeMbIMU B XOJI¢ H3YUYCHHUS IIPOTPaMMbl YMEHHUSIMUA U HAaBBIKAMU;

Husknii ypoBeHb: 00ydJaromuiics JeMOHCTPHPYET HEIOCTATOYHYIO OTBETCTBEHHOCTh W 3aHHTEPECOBAHHOCTH B 00PA30BATEIBLHON JEATEIBHOCTH, ITOCEIIACT
3aHATHUA OT Cliydas K CJIy4daro, IIOKa3bIBacT yIIOBHeTBOpI/ITCHLHBIﬁ YPOBCHDb 3HAaHUU U KOMHCTCHHHﬁ, B IICJIIOM ci1abo BJIAZICCT IIOJIYHYa€MbIMH B XOA€ U3YUYCHUSA
HpOrpaMMbl YMEHHUSIMHU W HABBIKAMHU.

®opmbl pe3yJIbTATOB OCBOEHHsI POrPaMMbI BHEYPOYHOIi 1esITeJIbHOCTH:

1. OT™MeTKa ypoBHS TOCTHKEHUIH 00yJarOIIerocs B IUCTE MeIaroriaecKoro HaOIIIOICHNS;

2. 3anucu B )KypHaje yuéra 0 pe3yJIbTaTUBHOCTH y4acTHs 00y4aroIUXCsl B MEPONPUATHUSAX PA3HOTO BUAA U YPOBHS (AUILJIOM, TpamMoTa, 0J1aroJapHOCTb,

JpYroe);
3. 3anucu B )XypHaie yuéra 00 y4acTUH B BBIC3THBIX MEPOTPHUSITHSX.



2. COAEP/KAHUE NPOT'PAMMDbI

BHeypouHOii nesitesbHOCTH « XUMMS» nasi 8 kimacca (70 yacoB)
¢ HCIOJIb30BaHMEM 000pyA0BaHuA HM(PPOBON J1adopaTopun
«Touka pocta»
Paznen 1. OcHOBBI KCIIEPUMEHTAILHON xuMun (22 )
Xumus — HayKa SKCepuMeHTallbHass. BBogHbIN HHCTpYKTax 110 Th
Jlemoncmpayuonnsiit 3kcnepumenm Ne 1.03nakomieHue ¢ 1ab0paTopHbIM 000pyI0BaHUEM; TPUEMBI O€3011acHOM pabOTHI C HUM.
Ilpakmuueckan paboma Ne 1. IlpaBuia TeXHUKH 6€30MaCHOCTH MU paboTe ¢ 1a00paTopHbIM 000pyAoBaHUEeM. V3ydeHue cTpoeHus iIaMeHmn»
MeTo/p1 TO3HAHUS B XUMUU. DKCIIEPUMEHTAIIbHBIE OCHOBBI XUMUU
Jlabopamopnuiii onstm Nel.PaccMoTpeHHe BEIECTB € pa3IMYHbBIMU (PU3HYECKIMH CBOMCTBAMHU (Mellb, Kelle30, IIMHK, Cepa, BOAA, XJIOPH]I HATPHUS
Jlabopamopnuiii onvim Ne 2. «J1o kakoii TemrepaTypbl MOKHO HarpeTh BEIIECTBO?»
Jladopamopuvtit onvim Ne3.lI3yucHue CBOWCTB BEIECTB: HarpeBaHUE BOJIbI, HarpeBanue okcuaa kpemuus (1V).
Jlabopamopnutii onvim Ne 4. «I3mepeHune TeMneparypbl KUIIEHUS BOJIbI C IIOMOIILBIO JaTYUKA TEMIIEPATYPhl U TEPMOMETPay
Jlabopamopnutii onvim Ne 5.«Otipenienenue TeMnepaTypsl IIaBJISHIS U KPUCTAJUTA3ALUN METaIlIa
[TepBoHaYaIbHBIC XUMUYCCKUE MTOHATHS. YUCTHIC BEIIECTBA U CMECH
Jlabopamopuutit oneim Ne6. ViccnenoBanue GuU3NUECKUX U XUMHUYECKUX CBOMCTB MPUPOIHBIX BEHIECTB (M3BECTHSKOB).
Yucrteie BemiectBa 1 cMec. CriocoObl pa3/ieieHnst cMeceil: IeiicTBre MarHUTOM, OTCTanBaHue, (GMIIbTPOBAaHKE, BBITApUBAaHUE, KPUCTALTU3AIHS,

JTUCTHILISIIHS.
Jlabopamopnuiii onvim NeT. Paznienenne cMeCH >KeIe3HbIX OMUIOK U CEpPhI C TOMOIIBIO MarHUTA.

Jlabopamopnutii onvim Ne8.IIpurotoBneHue u pa3ielieHUE CMECH JKelle3a U Cepbl, pa3/ieJieHre cMecH HeTH U BOJBI (PAaCTUTEIHHOTO MAciia U BOJIbI).

Ilpakxmuueckas paboma Ne 2. OBnageHne HaBbIKaMU pa3/ieNIeHHs OTHOPOJIHBIX U HEOJHOPOAHBIX CMeceil: oTcTauBaHue, GUIbTPOBAHHE,
BbINIAPUBAHNE, KPUCTAJUIU3ALMS, TUCTUIUISIMS (IEPETOHKA).

Du3ndYecKnue U XUMUYECKUE SIBIICHUS.

Jlemoncmpayuonnstit 7kcnepumenm Ne 2. «Boisienenue v mMorJonieHne Teria — IPU3HAK XUMHYECKON peaKkInm

Jlabopamopnuwtit onvtm Ne9.Ilpumeps! pu3nyeckux sSBICHUN: cTHOAHNE CTEKIITHHON TPYOKH, KUTISTYEHUE BOIBI, TIJIaBICHUE TapaduHa.
Jlabopamopuuiit onvtm Nel(.1lpumepbl XUMUYECKUX SIBIICHUI: TOPEHHUE JPEBECUHBI, B3aUMOJICHCTBUE MPaMOpa C COJISTHOM KHCIIOTOM.
ATOMBI 1 MOJIEKYJIbI, HOHBI. BeriecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIpHOTO cTpoeHus. Kpucraminyeckue peneTku.
Hemoncmpayuonnwiii onvim Ne 3.« TemnepaTypa IIIaBJI€HUS BEUIECTB C Pa3HbBIMU TUIIAMU KPUCTAJUIMYECKUX PEIIETOK

IIpocTeie n ClI0KHBIE BEMIECTBA. XUMUYECKHM 371EMEHT. XUMHUYECKHil 3HaK. [IpocThie BemecTBa: MeTallIbl 1 HEMETAIUIBI.
Jlabopamopmuwtit onbim Ne 11. 3HakoMCTBO ¢ 00pa3iaMu MPOCTHIX BEMIECTB: METAIUIOB M HEMeTaJIoB. OmMcaHUE CBOMCTB.
Jlabopamopnuuii onetm Nel2.V13ydyenue oO6pa3ioB METANIOB U HEMETAILIOB (Cepbl, XKele3a, aTloMUHU, TpaduTa, MeIH U JIp.).
Crno’kHbIe BELIECTBA UX COCTaB U CBOWCTBA.

Jlabopamopnutii onvim Ne 13. 3HakOMCTBO ¢ 00pa3liaMy CIOXKHBIX BEILIECTB, MUHEPAJIOB ¥ TOPHBIX 1opoA. OnucaHue CBOMCTB.
Jlemoncmpayuonnsiii 3kcnepumenm Ne 4. «PaznoxxeHue BOJbI SIEKTPUIECKIM TOKOM
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Jlabopamopnuiit onvim Nel4.VcnibiTaHue TBEPAOCTH BELIECTB € MOMOIIBIO Koutekuu «llIkana TBepaocTuy.

@DopMyJIbl CIOXKHBIX BellecTB. KauecTBEHHBIN 1 KOJMYECTBEHHBIN COCTAaB BEILIECTBA.

Jemoncmpauuonnutii 3xkcnepumenm Ne 5. «Paznoxenue ocHoBHoro kapoonata menu (II) (mamaxura)

@DopMyJIbl CI0XKHBIX BeleCTB. KauecTBEHHBIN U KOJIMYECTBEHHBIN cOCTaB BelecTBa. Ha3BaHUs CIIOKHBIX BEIIECTB. PeakTUBBL. DTUKETKHU.
I'pynnsl XxpaHEeHHs] peaKTUBOB. Y CJIOBHUS XPaHEHMSI U UCIIOJIb30BaHUS.

3aKOH COXpaHEHHUsI MaCChI BEILIECTB.

Jemoncmpayuonnwtii Ixcnepumenm Ne 6. «3aK0H COXpPAHEHHUS MAcChHI BEIIIECTB

XUMHYECKHE IPEeBpalleHNs. XUMUYECKUAE PEAKLIUH.

Jlabopamopnuiit onvim Nel5.11pu3Haky npoTeKaHUs] XMMUYECKUX PEAaKIIMi: HarpeBaHNUE MEIHOM NPOBOJIOKH; B3aUMOJICHCTBUE PACTBOPOB €IKOT0
HaTpa U XJIOPUAA MEJIN; B3aUMOJICHCTBHE PaCTBOPOB YKCYCHON KUCIIOTHI M THIPOKapOOHATa HATPUSI.

XUMHYECKHE YPAaBHEHMsI. BBINOJIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHUH 110 COCTABIICHUIO YPABHEHUM XUMUYECKUX PEAKIUI

Tunel XUMHYECKUX PEaKLU

Jladopamopnvtit onetm Nel 6. Tutisl XAMUYECKUX peaKIuii: pasiokenue ruapokcuaa meau (11); B3anmoenicTBre jxene3a ¢ pacTBOPOM XJIOPHIA METH
(I1), B3aumoperictBue okcuaa meau (I1) ¢ pacTBOpoM COJITHON KHCIIOTHI.

Iloaroroeka xk 'A, BIIP.

Tecmoeuwtii Konmpop. «KOCHOBBI SKCIIEPUMEHTAIEHON XUMUIY.

Paznen 2. [IpakTHKYM 10 M3yYEeHHIO ra30B: KHCJI0POaa U Bogopoaa (7 4)

Kucnopoa. Peakunu, ncnosiap3yeMsie A7 MOTydeHHUs] KUCIOpO/a B JTab0paTopun

Jemoncmpayuonnstit 3kcnepumenm Ne 7. «Ilonydyenue u coOupanue KUCIOpoaa B 1a0OpaTOPUM U 3all0JIHEHUE UM ra30MeTpay
XUMHUYECKHE CBOMCTBA KHCIOpoaa. OKCUIIBI.

Jlabopamopnuwtit oneim Nel7.«I'openue cepsl U pochopa Ha BO3IyXE U B KUCIOPOIEH

Jlabopamopnuwiit onvim Nel8.«I'opeHue xenesa, Meau, MarHus Ha BO3AYXE U B KUCIOPOAE»

Jabopamopnutii onotm Nel9. Paccmotpenrne o0pasnos okcuioB (yriepoaa (1V), Bogopona, pocdopa, Menu, KambIius, )Keae3a, KPEMHHUS).
[Toaroroeka x I'A, BIIP

Bo3znyx u ero cocras.

Jlemoncmpayuonnsiit skcnepumenm Ne 8. «OnpeneneHre cocraBa Bo3IyXxa»

Bomopon. ITonyuenue Bogopoma. Mepsl 6e3onmacHocTH pu paboTe ¢ BogopoaoM. [IpoBepka Ha uuctoty. I’ peMyunii ras.
Hemoncmpayuonnsiii 3xkcnepumenm Ne 9. «Ilomyyenue u cobupanue Bojopoza B naboparopuu. OneiT KaBenauma»

XuMUYECKHE CBOKCTBA BoJopoa. [Ipumenenue.

Hemoncmpayuonnsiii 3xkcnepumenm Ne 10.«Iloaydenue Bogopoaa peakiueil amoMUHIS CO CMECHIO CyJib(haTa Me U XJIOpHIa HATPHSDY
Jlemoncmpayuonnsiii 3xkcnepumenm Ne 11 «3annmarenbHbIe ONBITH C BOAOPOJIOM: JeTaromas 0aHKa, B3pbIBAIOIINECS Ty3bIPH, JIETAIOIINE MbIIIbHBIE
[IAPUKH.

Tecmoswtii Konmpoay: «IIpakTHKYM IO U3YUYEHHIO Ta30B: KUCIOPOIa U BOJIOPOIAy.

Paznen 3. [IpakTHKYM 10 H3y4€HHIO CBOWCTB BOABI H pacTBOPOB (9 1)
Bonma. MeTonbl onpeiesieHnst cCocTaBa BOJIbl - AaHAJIU3 U CUHTE3.
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Jabopamopnutii onvim Ne 20.«Onpenenenue BOJOMPOBOTHON U TUCTHILTUPOBAHHON BOIBD)

DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI.

Jlabopamopuwtii oneim Ne21.Oxpacka MHIUKATOPOB B HEUTPAIBLHOM Cpesie

Jlabopamopnuiit onvim Ne22.CpaBHeHME IPOO BOABI: BOJOIPOBOIHOM, U3 TOPOACKOT0 OTKPBITOTO BOAOEMA.
Bona — pactBopureins. PacTBopsl.

Jlabopamopnuiii onvim Ne 23. «/3ydeHune 3aBUCUMOCTH PaCTBOPUMOCTH BELIECTBA OT TEMIIEPATYPhD»
HacplenHbie 1 HEHACHIIIEHHBIE PACTBOPEI.

Jlabopamopnuutii onvim Ne 24. «Habnrwoenue 3a pocmom Kpucmasinoe

Jlabopamopmustii onvim Ne 25, «Ilepecviuwgennutii pacmeop»

Ilpakmuueckasn paboma Ne 3 «Onpeodenenue KOHUECHMPAUUU EULECME KOTIOPUMEMPUYECKUM MEMOOOM NO KATUOPOBOUHOMY 2PAPUKY»
Kpucramnoruaparsl.

Jlabopamopuwiit onvim Ne 26.«Onpedenenue memnepamyput paznoHceHus KpUcmanioZuopama

Iloaroroeka xk I'MA, BIIP

Tecmoeuvuii Konmpoas: «IIpakTHKYM IO U3YUYEHHUIO CBOMCTB BOJIbI U PACTBOPOBY.

Paznen 4. OcHoBBI pacueTHO# xumun (4 4)

Moib — enuHHIIAa KOTUYECTBa BemecTBa. MosipHas Macca. BbauciieHus o XMMU4eCKUM YPaBHEHUSIM.

3akoH ABoraapo. Mossipasiil 00beM razoB. OTHOCUTEIbHAS ITIOTHOCTH T'a30B.

O0paboTka HKCIIEpUMEHTANIbHBIX JaHHBIX C UCTIOJIb30BaHUEM IIU(poBoii 1abopaTopun «Touka pocta».Urenue rpadukoB, JuarpaMm

Pa3zjen 5. IIpakTHKYM 110 H3y4YeHHIO CBOICTB BEIECTB OCHOBHBIX KJIACCOB HeOPraHu4ecKux coequHenuii (12 )

Oxcuppl: knaccuukaius, HOMEHKIATypa, CBOMCTBa, MOydYeHHe, MPUMEHEHHE.

Jlabopamopuwtit oneim Ne27. HaGnroieHre paCTBOPUMOCTH OKCHJIOB ATFOMUHUSI, HATPUS, KAJbIUs U MEIH B BOJIC.

Jlabopamopnuiii onvim Ne28.OnipeneneHue KUCIOTHOCTU-OCHOBHOCTH CpPeibl TOJIYYEHHBIX PACTBOPOB € IIOMOIIBIO HHIUKATOPA.
Jlabopamopuwiit oneim Ne29. [lonyyeHue yriekucaoro ra3a v B3auMoJIEUCTBUE €T0 C U3BECTKOBOM BOJIOM.

I'unpoxcunbl. OcHOBaHUS: KiIaccuUKaIys, HOMEHKIATypa, MOJIy4YeHue.

Jlabopamopnuuii onetm Ne3(.B3anmopericTBUE OKCHJIOB KaJbIMs U Gocdopa ¢ BOAOH, onpesieieHne XxapakTepa 00pa30oBaBIIerocs THAPOKCHIA C
MTOMOUIBIO0 UHAUKATOPA.

Jlabopamopuuwiit onvim Ne 31.«Onpenenenne pH paznuuHbIx cpeny

Ilpaxmuyeckaa paboma Ne 4 «Onpenenenrie pH pacTBOpOB KUCIIOT U MIETOYEI

XHUMUYECKUE CBOMCTBA OCHOBaHUH. Peakuus HeiTpanm3anuu. OKkpacka MHIMKATOPOB B IIETOYHOW U HEUTpaJIbHOU cpenax. [[puMeHenne oCHOBaHMIA.
Jlabopamopuutit onvim Ne 32.«Peakuus HEHTpaTU3aIumy.

Jemoncmpauuonnsiit skcnepumenm Ne 12.«OcHoBanus. TerumoBoit 3¢ (eKT peakuy TUAPOKCUIA HATPHUS C YTIICKACITBIM Ta30M»
Jlabopamopuwtii onetm Ne33.B3auMoaericTBUE paCTBOPOB KHUCIIOT CO MIETOYAMH.

Jabopamopnutii onsim Ne34.TlonyueHre HEpACTBOPUMBIX OCHOBAHHI U MCCIIE0OBaHUE UX CBOMCTB (Ha mpumepe ruapokcuaa meau (11)).
AMdoTepHbIe OKCUIBI U TUIPOKCUIBL.
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Jlabopamopnutit onetm Ne35.T1ony4denne aMmpOTEpHBIX OCHOBAHUI U UCCIIEIOBAaHUE UX CBOWCTB (Ha mpumepe ruapokcuaa muaka (11)).
Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. Iloigydenne Kucnor.

XHWMHYECKUE CBOMCTBA KUCIIOT

Jlabopamopuwiit onetm Ne36.B3aumMopeiicTBue MeTamioB (MarHus, IMHKA, JKeJie3a, MeIM) C paCTBOPAMH KHUCJIOT.

Jabopamopnutii onetm Ne37.BzaumoneiictBue okcuaa meau (1) 1 okcuma muHKa ¢ pacTBOPOM CEPHOM KMCIIOTHI.

Jlabopamopnuiit onvim Ne38. B3anmMonelicTBUE pacCTBOPOB KUCIIOT ¢ HEPACTBOPUMBIMH OCHOBAHUSIMH.

Comu. Kimaccudukanus. Homenknarypa. CriocoObl IOJTy4eHHS COIeH

Ilpakmuueckasa paboma Ne 5. «[lonyueHre MEIHOTO KylOpocay

CsoiicTBa cosneil. ['eHeTnyeckas cBsi3b MEX/1y OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX COSAMHEHUI

IIpakTnyeckas padora Ne6.Pemienne skciepuMeHTaNbHBIX 3a4a4 110 TeMe «IIpakTHUKyM 110 U3y4eHUI0 CBOMCTB BELIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUID

ITonroroska x I'MA, BITP

Tecmoeuwuii Konmpoas: «IIpakTHKYM 110 U3YUYEHHIO CBOMCTB BEILIECTB OCHOBHBIX KJIACCOB HEOPTraHUUECKHUX COEIUHEHUI.

Pa3nen 5. OcHOBBI ONIBITHO-3KCIIEPUMEHTAIbHON U MPOEKTHOI fesiTeibHOCTH (161)

TexHuka 6€30MaCHOCTH ITPH BBINOJIHEHUH CAMOCTOSITENIbHBIX ONBITOB ¥ SKCIIEPUMEHTOB B JJOMAIIHUX YCJIOBHSX U C UCIOJIb30BaHUEM 000pY10BAHUS
XMUMHUYECKOH JIabopaTopuH.

IIpakTnuyeckas padora Ne7. OOpamieHne co CTekJIoM (crudaHue CTEKJISTHHOW TPYOKH, M3TOTOBJICHHUE: TTUTIETKH; KAMJUIIPOB; MPOCTEHITNX y3JI0B;
MPOCTEHIINX TPUOOPOB)

XHAMHMYECKUH aHAJIN3: KAYECTBEHHBIN U KOJNYECTBEHHBIN

Teopernueckrie OCHOBBI ONBITHO-3KCIIEPUMEHTAIBHON U IPOCKTHOU JEATENBHOCTH.

Br160op Tembl npoekTa. [InanupoBanue 1eaTeabHOCTH.

[TonroroBka npoekra. Co0p nHopmanuu no JaHHOH TeMe. MoearpoBaHue MPOEKTHOM 1€ATEIbHOCTH.

BoinonHenue y4eOHbIX IPOEKTOB, ONBITHO-3KCIIEPUMEHTAIBHBIX PaloT.

IpakTuyeckue padorsl Ne§-12 o TeMaM MPOSKTOB yUAITUXCS

[ToaroroBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpomexyTouHas arTecTanus. 3alIMTA NPOEKTOB

[TonroroBka k 'NA, BIIP: pemienue npakTHko OpMEHTHPOBAHHBIX 3aJaHHA

ITonroroBka x 'MA, BIIP: pemienne npakTHKO OpUEHTUPOBAHHBIX 3a1aHUM

O06o061IeHre, cucTeMaTH3aIs U KOPPEKITHS 3HAHUKA yJanmxcs 3a Kype « XUMUS», 8 kiacc.

TecToBBIil KOHTPOJIB.

Temamuka onvtmno-IKcnepumMeHmaibHovlX U RPOEKMHBIX PAOOm ¢ UCnoab3osanuem ooopyoosanusn yenmpa « Touka pocmay:
1. DkcnepTH3a MPOAYKTOB MUTAHUS TIO YITAKOBKE.

2. OmpeneneHne KadyecTBa BOAOIPOBOIHON BOJIBL.

3. OnpeneneHue CBOWCTB BOJOTPOBOIHON U AUCTHITUPOBAHHOM BOJIBI.

4. KucinoTHOCTh aTMOC(EPHBIX 0CA/IKOB.



5. [NomydeHune KprCTAUIOTHPATAa METHOTO KYIIOpoca.

6. Habmronenne 3a pocTOM KpUCTAJLIOB.

7. Ilony4eHue nepechIllieHHBIX PACTBOPOB.

8. Onpenenenue TeMnepaTypbl pa3ioKeHUs KpUCTAIIOTUApaTa.

9. Ompenenenue KUCIOTHOCTH MOYBBIL.

10. Uzydenue meaoYHOCTH Pa3IMYHBIX COPTOB MbLIA M MOIOIIIUX CPEJICTB.

11. nnukatopHble CBOICTBA pa3IMUHbIX pacTeHUI U 1[BETOB (¢ onpeaenenueM pH pacTBopoB).

12. Onpenenenue kauecTBa XJie00NEKapHON MYKH H XJie0a.

13. Onpenenenne KauecTBa KUCIOMOJIOYHBIX IIPOTYKTOB.

14. Omnpenenenue 3aBUCUMOCTH U3MEHEHUs pH 1I€IBHOTO U MaCTEPU30BAHHOTO MOJIOKA OT CPOKOB XPaHEHHUSI.

15. OuwmcTKa BOJBI IEPETOHKOM.

16. OwumcTKa BOJIBI OT 3aTrPSI3HEHUI.

17. TlpuroroBieHHe MOYBEHHOMN BBHITSHKKU U oripezenenue ee pH.

18. OmpeneneHue cTeneHN 3aCOICHHOCTH ITOYBHI.

19. KonmgecTBeHHOE OTIpeieeHNE 3arpsI3HEHHOCTH BEILIECTBA.

20. Omnpenenenue maccel okcuaa meau (I11), oonapyxenne okcuaa yriaepoaa (IV) u Bojbl, Mory4aeMbIX P pas3iioKEHUU OCHOBHOTO KapOOHATa MEIH
(Manaxwura).

21. Tlonmyuenue, coOupanue U uaeHTUUKALKS Ta30B (BOIOPOAa, KUCIOPO/a, YTIAEKUCIOro ra3a, aMMHUaKa), MOHTaK COOTBETCTBYIOIIUX MTPUOOPOB.

IIpumeyanue: XeNTBIM MapKEPOM BBIIAEIEHO coiep:kanHue [IpumepHON nporpammel, MPEAIoKEeHHON BMeETOAMYECKUX pEeKOMEHIalluii MUHUCTEPCTBA
npocsenienus Poccuiickoii denepanuu no «Peanusanuu o0pa3zoBaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHON U TEXHOJIOTHYECKOW HAMPaBICHHOCTEH 1O
XUMUU C UCTIONB30BaHUEM 000pynoBaHus 1ieHTpa « Touka pocTan(yTBEepKACHBI pacriopsbkeHrneM MuHUCTEpCTBa IpocBetienust Poccuiickoit deaepanun
ot 12 stuBaps 2021 r.Ne P-6).
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COAEPKAHMUE ITPOI'PAMMBbI
BHeypouHoii nesaTeqabHocTH « XUMMUSA» nast 9 kaacca (70 yacos, no nuiaHMpoBaHUIO — 68 4)

¢ HCI0JIb30BaHNEM 000pyaoBaHus uudpoBoii Jadboparopun
«Touka pocra»

Benenue B kypc «Xumus-9» (2 1)
Beoonuwuii uncmpyxmasic no Th. XuMus — HayKa SKCIIepUMEHTalIbHAs.
Hemoncmpayuonnsiit sxcnepumenm Ne 1.03naxomnenue ¢ 1a60pamopuovim 000pyoosanuem; npuémul 6€30nACHOI padomul ¢ HUM.

BxoaHoe TecTpoBaHue 10 TEOPETHUECKUM U MPAKTHYECKUM 3HAHUAM 32 8 Kitace

Pa3nen 1. MHoroo0pa3ue XuMH4eCKHX peakuuii B IKCIIepUMeHTAIbHOMH Xumuu (154)

Tema 1. Knaccugpuxayus xumuueckux peaxuyui (6 u)

Knaccudukanus XMMUYECKUX peakluid, peakuu COCIUHEHUS, Pa3okKeHHs, 3aMelleHus, ooOMeHa. OKUCIUTENbHO - BOCCTAHOBUTEIBHBIE PEAKIIUH.
OxkuciuTenb, BOCCTAHOBUTENb, MPOIIECCH OKUCIICHUS, BOCCTaHOBJICHUs. CocTaBiieHHe ypaBHEHUN OKHUCIUTEIBHO - BOCCTAHOBHUTEJBHBIX PEAKIUN C
MOMOIIBIO0 METO/IA STIEKTPOHHOTO OanaHca.

TermoBsie 3 PEKTHI XUMHUUECKHUX PEAKIIUi. DK30TEPMHUECKUE W SHIOTSPMHUUCCKHAE PEAKIINH.

Tepmoxumuueckue  ypaBHeHUsA. CKOPOCTh XMMHYECKUX peakiuil. DakTophl, BIMSIONME HA CKOPOCTh XMMHUYECKUX peakuuil. [lepBoHayanbHbIe
MIPEJICTABJICHUS O KaTalln3e.

Jemoncmpayuu./lemoncmpayust 0nvlmos, 8blACHAUWUX 3A8UCUMOCTNL CKOPOCMU XUMUYECKUX PeaKyull Om pasiuiHblx pakmopos.

Tabnuyvr « Oopamumsie peakyuuy, «Xumuyeckoe pagrnosecuey, « CKOpocmv XuUMUUECKoU peaKyuuy.

Pacuemmnvie 3a0auu. Pacuemul no mepmoxumuyeckum ypagHeHusIM.

Ilpaxmuueckas paboma Nel. H3zyuenue enuanus ycioeuili npo6e0eHus Xumuueckoil peakyuu Ha eé ckopocme.

Oo6patumsie peakiun. [ToHsTHE O XUMHUYECKOM PaBHOBECHHU.

Tema 2. dnekmponumuueckasn ouccoyuayus (9 v)

XUMHYECKUE PEAKIUHU, UAYLIUE B BOJHBIX PACTBOPAX. DIEKTPOIUTHI U HE3NEKTponuThl. Monbl. KaTnoHbl 1 aHMOHBL. ['uipaTHas TEOpUs PaCTBOPOB.
DNEKTPOIUTUYECKAS TUCCOIMAIINS KICIIOT, OCHOBaHUM, cosieif. Cinadbie U CUIIbHBIC AIEKTPONHUTHl. CTeneHb Aucconuanuu. Peakiiuu HoHHOTo 0OMeHa.
VYcnoBust mpoTeKaHus peakiuii 0OMeHa J0 KOHIa. XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHEHHN B CBETE MPEICTABICHUN 00
AIEKTPOJIUTAYECKON AUCCOLMALIMU U OKUCIIUTEIIBHO — BOCCTAHOBUTEIIBHBIX PEAKIIUSX.

[TonsiTHE O TUIPONIH3E COJIEH.

Pacuémor no ypasnenusam xum. peaxyutl, eciu 00HO U3 geulecmas 0aHO 8 U3ObImKe.

Jlemoncmpayuu. Ucnvimanue pacmeopos eewecma Ha 31eKmpuydeckyio npo8ooumMocms. []eudicerue UOHO8 8 d1eKmpuiecKkom noie.

Jlabopamopuwie onvimwl. Peakyuu obmena medcoy pacmeopamu 31eKmpoaumos.

Ilpakmuueckasa pavoma Ne2. Pewienue sxcnepumenmansvhvlx 3a0aq no meme «Ceoiicmea Kucion, 0CHOBAHUIL U COJ1€ll KAK ITIEKMPOTUNIO08).
TecToBBIi KOHTPOJIB.
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Pasznea 2. [IpakTHKyM 110 M3y4YeHHUIO CBOMCTB MPOCTHIX BELIECTB: HEMETAJJIOB M METAJLJIOB, UX coeqnHenunit (394)

Tema 3. I'anozenwt (5 u)

Hewmeramnsl. ['anorensl. [lonoxxeHue B mepuoIuyecKo CUCTEME XUMHUECKHUX JIEMEHTOB, CTPOCHHE X aTOMOB. HaxokaeHune B mpupo/ie.

@usznyeckue M XMMHUYECKHE CBOMCTBA rajgoreHoB. [loinydeHune M IpUMEHEHHE TaloreHoB. Xuiop. PuU3HYecKue M XUMUYECKHE CBOMCTBA XJOpa.
[Ipumenenue xnopa. XaopoBoaopon. ®usnveckue cporictpa. [lomyuenne. Consgnas kuciora u ee conu. KauecTBeHHas peakius Ha XJIOPHUJ — UOHBI.
Pacrnio3naBanue xsopuaoB, OpOMHUIOB, HOAUIOB.

Hemoncmpayuu. @usuueckue ceoticmaa 2anoeenos. llonyuenue xa10poooopooa u pacmseopeHrue e2o 8 00e.

Jlabopamopusie onvimwi. Pacnosuasarue consaHol KUCIOMbL, XI0PUOO8, OPOMUO08, UOOUA08 U 100d.

Ilpakmuueckas paboma Ne 3. Ilonyuenue conanoi Kuciomeol u uzyueHue eé ceoiicma.

Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. IlonoxeHne B mepHOAMUYECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB, CTpoeHHe X aromoB. Cepa. Amnorponus cepbl. Dusznueckue u
xuMudeckne cBorcTBa. Haxoxnenue B npupoze. [Ipumenenue ceprl. CepoBogoposa. CepoBomopoiHas KHCIOTa U ee conu. KadecTBeHHas peakius Ha
cynbhua- nonsl. Oxeup cepsi (IV).

Cepnast kucnora. XMMHYECKHE CBOWCTBA pPa30aBICHHOW M KOHIEHTPUPOBAHHON CEpHOW KHUCIOTH. KauecTBeHHas peakiusi Ha Cyib(ar- HOHBI
XUMUYECKUE PEaKIiH, JEKAIIUEe B OCHOBE MOIYYCHHUS CEPHOM KHUCIIOTHI B TPOMBIIIIEHHOCTH. [[puMeHeHne cepHOi KUCIIOTHI.

Lemoncmpayuu. Annomponus kuciopooa u cepuvl. 3HaKOMCmME0 ¢ 0OpaA3YaAMU NPUPOOHBIX CYIbHUI0S, CYIbhHAMOS.

Jlabopamopusie onvimwl. Pacnoznasanue cynoguo-, cynvgpum- u cynvpam-uoHos  pacmeope

Ipaxmuueckas paboma. Pewenue sxcnepumenmanvhvix 3aoay no meme « Kuciopoo u cepay.

Tema 5. Azom u ¢pocehop (9 )

A3zot u docdop. Ilonoxxenue B nepuoguveckoil CUCTEME XMMHUECKHUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, puU3nMUecKkre U XMMHUYECKUE CBONCTBA,
IoJlyueHue U npuMeHenue. Kpyrosopot azora B npupozae. AMmuak. @u3nyeckue U XMMUUYECKUE CBOWCTBA, MOJIy4eHHE, NpuMeHeHue. Conu aMMOHHSL.
A30THas KHUCIIOTa U ee cBoicTBa. OKUCIUTENbHbBIE CBOMCTBA a30THOM KUCIOTHI. [losyueHne a30THOM KHUCIIOTHI B 1a00paTopuu. XUMUYECKUE PEAKIUH,
JIe’Kalllye B OCHOBE MOIYYEHHUsI a30THOM KUCIIOTHI B poMblIiieHHOCTH. [Ipumenenue. Conu. A30THbIE yA0OpEHHUS.

®ochop. Annorponus. Puznueckue U xumudeckue cpoictBa. Oxcun pocdopa (V). DochopHas KUCIOTa, €€ CONU U yA00peHusl.

Hemoncmpayuu. Ilonyuenue ammuara u e2o pacmeopenue 6 gooe. O3Haxomienue ¢ 06pa3yamu NPUPOOHbIX HUMpPamos, ochamos.

Jlabopamopuvie onvimul. Bzaumooelicmsue coneti ammonus co ujerovyamu. O3Haxomienue ¢ azomuvimu u pocgopHuimu y0obpeHusmu.

Ilpakmuueckasa paooma Ne5. Ilonyuenue ammuaxa u uzyuenue e2o ceoucme.

Pewenue 3a0au na onpedenenue maccosoii (06vEMHOIU) 00U 8bIX00A NPOOVKMA PEAKYUU O MeOPemUYecK 803MONCHOZO.

Tema 6. Yenepoo u kpemuuii (8 u, no naanuposanuio — 1 u))

VYrnepoa u kpeMHuid. [lonoxeHne B IepuoinYecKor CUCTEME, CTPOEHUE aTOMOB. YTiiepoa. Amorponusi. Pu3ndecKkue 1 XMMUYECKHE CBOMCTBA yTIepo/Ia.
AncopOuus. YrapHslil ra3. YIiekuciblil ra3. YronbHas KucioTa u ee conu. KauecTBeHHas peakuus Ha kapOoHaT — HOHBL. KpyroBopoT B npupoe.
Kpemnwmii. Oxenp kpemuus (V). KpemHueBas kuciora u ee coiu.

Crexuio. IlemeHT.
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Hemoncmpayuu. Kpucmannuueckue pewiemku aimasa u epaguma. 3HakomMcmeo ¢ 00pazyamu npupooHsix Kapoonamos u cunukamos. O3naxkomienue ¢
pasnuunsiMu sudamu monauea. O3HaKomieHue ¢ U0amu cmexua.

Jlabopamopnvie onvimvl. O3naKomienue co C8OUCMEAMU U 83AUMONPEEPAUeHUAMU KapOoHamos u cuopoxapbonamos. Kauecmeennvie peakyuu na
KapboHam- u CUTUKAM-UOHDL.

Ilpaxmuueckas paboma Ne6. Ilonyuenue okcuoa yenepooa (V) u uzyuenue ezo ceoiicme. Pacnosnasanue kapoonamoe.

Pewenue 3a0au na eviuucienue maccol unu 00véma NPOOyKma peaxyuul no U36eCmHoL Macce Ui 00bEMY UCXOOHO20 8eeCmEd, COOePHCALe20 NPUMECH.
Konmponvnaa pavoma Ne2 no meme «Hememannory.

Tema 7. Oouwue ceoiicmea memannos (14 u, no nnanuposanuio — 13u)

Meramnel. Ilomoxxenne B TMEPUOJAMYECKONM CHUCTEME, CTPOCHHME aTOMOB. Metaminyeckas CBs3b. Pu3nyeckue CBOWCTBA. Psijg akTUBHOCTH
METaJIJIOB.CBOMCTBA MeTalsIoB. O61mue criocoos! momyueHus. CruiaBbl METAIIOB.

[[lenounsie metasl. [losoxeHne B NEPpUOAMYECKON CUCTEME, CTPOCHUE aTOMOB. DU3nYecKre U XUMUYeckue cBorcTBa. [Ipumenenue. Haxoxaenue B
MpUpO/IE.

[[lenouno3zemenbHble MeTaUibl. [lonokeHHE B MepUOaUYECKOM cucTteMe, cTpoeHue artoMoB. Dusnueckue U XUMUYecKue cBoicTBa. [IpumeneHue.
Haxoxnenue B mpupojie. Maruuii ¥ KaJbliui , X BaKHEUITNE coeAMHEHUS. JKECTKOCTh BOBI U CIIOCOOBI €€ YCTPaHEeHHS.

Anmtomunuii. [Tonoxxenne B NEpUOAMYECKON CUCTEME, CTPOCHHE aTOMOB. Du3nyeckrue U XumMudeckue cpoiictea. [Ipumenenue. Haxoxaenue B mpupoje.
AMQOTEpHOCTh OKCH/IA ¥ THIPOKCHUIA ATFOMUHUS.

Keneso. [lonoxxeHre B nepuoAMYECKON cuUcTeME, cTpoeHre aToMoB. du3nueckrue u xumudeckue cBoictra. [Ipumenenue. Haxoxnenue B npupoe.
Baxkneiimume coennHeHus sxene3a: OKCUAbl, Tuapokcuasl u conu skenesa (1) u sxxenesa (I1I). KauecTBenHas peakiysi Ha HOHBI.

Hemoncmpayuu. 3uaxomemeo ¢ 06pasyamu 8aNCHeUWUX CONell HAMPUsl, KAlus, NPUPOOHbIX COeOUHEHULl Kaabyus, pyoamu icene3d, coeOUHeHUIMU
anomunus. Bzaumooeticmeaue wenounvix, wei04Ho3emMenbHblX Memaios u anomMutus ¢ 600ot. Coicueanue dxceneza 8 KUCIOpoOe U Xaope.
Jlabopamopusie onvimel. Ilonyuenue 2udpoxcuda antomMunus u g3aumooelicmsue e2o ¢ kuciomamu u werovamu. Ilonyuenue euopoxcuoos sxcenesa(ll) u
(1) u 63aumooeticmeue ux ¢ Kuciomamu u Weaouami.

Ilpakmuueckasa paboma Ne7. Pewienue ykcnepumenmanvHulx 3a0ay no meme «Memanwt u ux coeOuHeHusn ).

TecToBBIN KOHTPOJIB.

Pa3nen 3. OCHOBBI ONIBITHO-3KCIIEPUMEHTAIbHON U MPOEKTHOI aesiTe1bHOCTH (124)

Texauka 6€30MaCHOCTH MPH BHITTOJTHEHHH CAMOCTOSTEIHHBIX OMBITOB M SKCIIEPUMEHTOB B JJOMAIITHUX YCIOBHUSAX M C UCIIOJIB30BaHUEM 000Dy I0BAHUS
XUMHUYECKOH JTabopaTopuu.

IIpakTnueckas padora Ne§. OOpaiieHue co cTeksioM (crudanue CTeKJIIHHON TpyOKH, N3TOTOBJICHHE: MUIETKH; KallUJUIIPOB; MIPOCTEHIINX Y3IJI0B;
MPOCTEHIINUX TPUOOPOB)

XUMHYECKUN aHAJIU3: KAYECTBEHHBIN U KOJIUYECTBEHHBIN

TeopeTnuecknue OCHOBBI ONTBITHO-3KCIIEPUMEHTAIBHOM U TPOEKTHOM JEATETHOCTH.

Br16op tembl npoekTa. [InanupoBanue 1esTeabHOCTH.

[Toarororka mpoekra. Co0p nHGOPMAIMH 110 JAHHONW TeMe. MoieTMpoBaHre TPOCSKTHOM IeATeTLHOCTH.

BoinonHnenue y4eOHbIX TPOEKTOB, ONBITHO-3KCIIEPUMEHTAIBHBIX PaldoT.
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IIpakTuuyeckue padorsl Ne§-12 o TemMaM MPOEKTOB yUaIUXCs

[ToaroToBka yueOHBIX POEKTOB K 3aIIUTE

IIpomexyTouyHas aTrecTanus. 3alIMTA NPOEKTOB

ITonroroBka k 'MA, BIIP: pemienue npakTuko OpMeHTHPOBAHHBIX 3aJJaHUM

ITogroroska k 'MA, BIIP: pemenue npakTUKO OpUEHTUPOBAHHBIX 3aJaHUI

O06o00muieHne, cucTeMaTH3aMs U KOPPEKIUSA 3HAHUHN YHalIuXcs 3a Kypce « DKCIIEpUMEHTaIbHAS XUMUsD», 8 Kiacc.
TecToBbBIII KOHTPOJIb.
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3. KAJIEHJAAPHO-TEMATHYECKOE IINIAHUPOBAHHUE
BHEYpouHOii nesiteibHOCTH «XUMMS» - 8 kinacce (70 yacoB)
€ YKa3aHHEeM MCIOJIb30BAHUS 000py10BaHUA U(PPOBOI 1abopaTopun
«Touka pocta»

Ne Tema 3anaTHSA IInanupyembie pesybTaThbl Kou-Bo Jara Hndopman| HcenoabloBanue
n/n IMpeamernnie YV ] Jluanocrubie YY1 MeTanpeaMeTHbIe acos HOHHAs o6opyroBaHus
Yy monaep:kkal «Touka pocra»
y4eOHHUK
Tabpuenan
0.C.
Paznen 1. OcHOBBIIKCIIEPUMEHTANBHOH XUMUM(22 1)

1. | Beoonwtit uncmpyxkmasic no Th Hatp MIOHATUE 0 | 1.MotuBanus Hay4eHuUs K. YYI. 1 §1 TexHuka
Xumus — HayKa SKCIIepUMEHTaIbHAS. npeaMeTe XUMHUH. | TIpPEAMETY XUMHUS 1. Pa3perenne 0e30MmacHOCTH B
P CdopmupoBatb 2.Pa3BuBaTh 4yBCTBO KOH(JIUKTA KaOWHeTe XUMHUH
Jlemoncmpayuonnstit IKcnepumenm MIepBOHAYAIILHBIE TOPJOCTH 32 POCCHICKYI0 2. YrpaBieHue nenrpa «Touka
Ne 1, TpeICTaBICHUSL: XMMHUYECKYIO HAyKy MOBE/ICHUEM TT1apTHepa Pocray.
O3nakomnenue ¢  n1abopamopHbim | a) O BEUIECTBE, a Takxke o | 3. HpaBcTBeHHO- ILYVYA. 3HaKOMCTBO ¢
obopyoosanuem; npuémvl 0e30nACHON | IPOCTHIX W CIIOKHBIX | ATHUYECKOE OLICHHMBAHUE 1. ®opmupoBaHue 000pyIOBaHUEM.
pabdomul ¢ HuM. BEILIECTBAX; MIO3HABATEJILHOH 1IEH

6) HauaThb (OpPMHPOBATH e  CuMBOJBI
YMEHHE XapaKTepu30BaTh XUMHYIECKHX
BEIIIECTBA, UCTIONB3YS 3JIEMEHTOB
JUISL 9TOTO MX (HU3NUECKUEe e  Xumuyeckue
CBOJCTBa. (bopMyIIBI
TepmuHbI
AHanu3z u
CHHTE3
P.YYA.
1.Ilenenonaranue u
TUIAHUPOBAHHUE.

2. | Ilpakmuueckasn paboma Ne 1 ‘YMeHue mosib30BaThCs JlaTank
«IIpasuna mexnuku 6ezonacnocmu HarpeBaTelbHbIMU TeMIIepaTyphl
npu paéome c 1a60pamopHbvIm npubopamu (Tepmorap-
obopyoosanuem. Uzyuenue cmpoenusn o
naamenu» HELH),

CIIMPTOBKA
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MeToabl IO3HAHWS B XUMUH. DKCIICPH- Hcnonb3oBanue s 1. MoTHBaIHs HAYYSHUS K. YY/. §2 Jarank
MEHTAJIbHBIC OCHOBBI XUMUH MTO3HAHUS OKPYIKAIOIIETO | MPEAMETY XUMHUS 1. Pa3perienue TEeMITepaTyphI
JlaGopaTopHblii onbIT Nel. MUpa pa3IHYHbIX 2.Pa3BuBaTh 4yBCTBO KOH(DIIMKTa (TepMomapHsIii),
Pac(:M()'[per[e BellecTB C METOAOB (Ha6JIIOI[eHI/Ie, TOpAOCTH 3a poccnﬁcxy}o 2. praBJ'IeHI/Ie CIIUPTOBKA
PA3IMYHBIME QH3HYECKHMHU WU3MEPEHUE, OTIBIT, XUMHYECKYIO HAYKY MOBEJICHUEM MapTHEpa
cBOliCTBAMU 3KCIEPUMEHT, 3.HpaBctBeHHO- ILYYA.
(Menb, Kejle3o, IHMHK, cepa, Boja, MOJIETTUPOBAHUE U JP.) 3TUYECKOE OLIEHUBAHUE 1. ®opmupoBaHue
XJIOPH/I HATPHS Cdhopmuposatb IMO3HABaTEILHOM ISIN
TP MePBOHAYAITLHEIC e AHamm3u
Jabopamopnwtit onvim Ne 2 «/lo kaxon | TIPEACTaBICHUA. O CHHTE3
memnepamypst modcHo Hazpems eeuje- | METONAX HAbMOICHNE U P.YVA.
cmeo?» IKCIICPUMEHT 1.lenenonaranwe u
TUTAaHUPOBAHHE.
Mertompl TO3HAHKS B XUMUH. JlaTank
OKcIIepUMEHTAJIbHbIE OCHOBBI XUMHUH TEeMIIEpaTyphl
P . ITaTUHOBBI,
ﬂaﬁopampﬂblun onbIT_ Neo3. TepMoMeTp,
H3y4yeHne CBOICTB BelmeCTB:
3JIEKTPUYECKAsI
HarpeBaHHe BOJbl, HATPEBaHHE
okcuga kpemuus (IV). TR
Jabopamopnutii onvim Ne 4.
«HM3mepenue memnepamypul Kunenus
600bL C HOMOULBIO OAMUUKA
memnepamypusl u mepmomempar
MeToabl MO3HAHUS B XUMUH. JaTuuk
DKcIIepUMEHTAIIbHbIE OCHOBBI XUMHUH TEMIIEPATyPhI
TP (TepMormapHbIii)
Jlabopamopnutit onvim Ne 5.
«Onpedenenue memnepamypoi
NAGNEHUA U KDUCMATIUZAUUU
Memaniay
[NepBoHauanpHbie XUMUUecKue mousaTus. | Ilo3HaKOMUTE y4-cs ¢ 1. ®opmupoBaHue K.YYI. §3 PeaxTuBsbl 1
YucThIe BEIIECTBA U CMECH 71a60paTOPHBIM HHTEpeca K HOBOMY 1. ITnanupoBanue XHUMHYECKOE
000pyIOBaHUEM, peaMETY. MPaKTHYCCKOM obopymoBaHue

Jlabopamopnuiii onvim_No 6.
Hccneoosanue duzuueckux u
XUMUYECKUX  CBOUCHE  NPUPOOHBIX
seujecme (U36eCMHAKOB).

npreMaMu 0OpaIeHHs ¢
HHAM.

Paccmortpets npasmia
TEXHUKH O€30I1aCHOCTH B
KaOHHeTe XUMUH

paboTEHI 1o IpeIMeTy

2. YrpasieHue

MOBEACHUEM

napTHepa.

ILYVI.

1. ®opmupoBaHue

MO3HABATEJILHOM LIEIH
e  Tepmunsl
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e  AHanmm3 u

CHHTE3
P.YVY .
1.Ilenenonaranue u
TUTAHUPOBAHHE.
YucTeie BemecTBa U cMecu. CrocoOsl Hcrnonb3oBanue 1is ®dopmupoBaHme K.YV . §4 PeakTuBeI 1
pasaeseHns CMeCcei: IeHCTBIE MIO3HAHUS OKPY’KAIOIIEro | WHTepeca K HOBOMY ®dopmMupoBaHue XIMHYECKOe
MAarHuToM, OTCTAUBAHUE, (bHHLTpOBaHI/Ie, MHpa pa3InIHbIX TIpeaAMETY YMCHUs pa60TaTI> B 060py2[0BaHPI€
BBIIIaPUBAHUE, KPUCTAIIU3ALU, METOO0B (Ha6JHOI[eHI/Ie, rnapax, oOTBe4aTb Ha
JTUCTUIUISILISL. HU3MEPEHUE, OIIBIT, BONPOCHI YYUTECJIA,
TP SKCIIEPUMEHT, YMEHUE UCTOIb30BaTh
Jaéopamopnutii onvim Ne 7. MO/JIEIUPOBaHUE U Jp.) XUMHUYECKUH SI3BIK
Pa3zodenenue cmecu scene3HbIX ORUIOK U ILYY].
cepbl ¢ NOMOWbIO MazZHUMA. QDopmuposatue
Jlabopamopnwtit onvim_NeS. yMeHuA HabmoaTs,
Ilpuzomoenenue u pazoenenue cmecu ACTIATD BBIBOJIBI TIPH
MIPOBEICHUH OITBITOB,
Jcenesa u cepeul, pazoeiienue cmecu
yMeHHs paboTath C
Heghmu u 600vt (pacmumenvHozo macna o
KHUTOU
u 600bt). P.VV]IL,
1.Ilememnonaranue u
IUTAaHUPOBAHHUE.
Ilpakxmuueckaa padoma Ne 2. HcnonezoBanue ®dopmupoBaHuE K.YY/. §5 Peaktussl n
Osnaoenue HagviKamu pazoeneHus MPAaKTUYECKUX U HUHTEpeca K HOBOMY dopmupoBaHue XUMHYECKOE
0OHOPOOHBIX U HEOOHOPOOHBIX CMecell: nmabopaToOpHBIX PadoT, MpeaMeTy yMeHHsT paboTaTh B obopymoBaHue
omcmaueanue, punbsmposanue, HECII02KHBIX mapax.
evinapueanue, KpUCMaiiu3ayus, SKCIIEPUMEHTOB IS ILYVY/.
oucmunnayus (nepezoHka). JI0Ka3aTebCTBA dopmupoBaHue
P BBIJIBUTAEMBIX YMEHUs  HaOJI0JaTh,
TPEATIOJIOKEHUH; JleNaTh BBIBOJABI TIPHU
OIMCAaHUE Pe3yIHTaTOB MIPOBEJICHUH OTBITOB.
3THX paboT P.YVY .
Ymenue
XapaKTepu30BaTh
CYIIHOCTh  TOHATHUH
YUCTBIE BEIIECTBA W
CMECH U  CIIOCOOBI
paszeneHus cMecei
Ouznyeckue U XUMUYECKHE SIBIICHUSL. ITo3HakoMuUThCS C 1.MotuBanys Hay4eHus K.YYI. §6 PeaxTuBsl u
P BAKHEHIIUMU XUM. NIpEAMETY XUMMSL 1. Pazperienne XUMHYECKOE
[Memoncmpayuonnstii Ixcnepumenm Ne | MOHATUAMU: 2.Pa3BuBaTh 4yBCTBO KOH(JIMKTa obopynoBanue,]]
2. «Bvloenenue u noznowjenue menia — | GpusnUeCKUe U TOPJOCTH 33 POCCUICKYI0 2. YTpaBieHue aTYUK TemIiepa-
RPU3HAK XUMUYECKOI peaKyui XUMHYECKHE SBIICHNS, XUMHUYECKYIO HAyKy MOBEJIEHUEM TYpBI
Jlabopamopnutii onvim_No9. XUMUYECKasi peaKius; 3.HpasctBenHo- napTHepa. TUTATHHOBBIN
STHYECKOE OLICHUBAHNE ILYVY].
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Ilpumeput puzuueckux agnenuii:
czcubanue cmekIAHHOU mpyoKu,
Kunauenue 600bl, niasieHue
napaghuna.

Jlabopamopuwiii onvim Nl
Ilpumepsl xumuueckux A6neHUI:
20penue Opesecutbl, 63aumooeticneue
MpPamopa ¢ COAAHOU KUCIOMOL.

yMEHHE OTJINYaTh
XMUMHUYECKHE PEAKIHU OT
(bU3MUeCKUX SIBICHUM

1. dopmupoBaHue
MMO3HABATEIHLHOM IIEH
o  XWUMHYECKHE
bopMysl
e  TepMuHbl
P.YVY .
1.Ilemenonaranue u
IJTaHUPOBAHME.

10.

ATOMBI ¥ MOJIEKYJIBI, HOHBL. Berecrsa
MOJICKYJLIDHOTO W HEMOJIEKYJIPHOTO
ctpoenus. Kpucrammmdeckne pemerku.
TP /lemoncmpayuounsiii onvtm Ne 3.
«Temnepamypa nnaenenus euiecma ¢
DPAa3HbIMU MURAMU KPUCHANIUYECKUX
Deuémox»

VmMmenue
XapaKTepHU30BaATh
KpHUCTaJLTHYECKUE
pEeIIeTKy.

1. MoTuBaIys HayYeHUst
MIpeaMETy XUMHUSL.
2.Pa3BuBaTh 4yBCTBO
TOpIOCTH 3a
POCCHICKYI0.XUMUYECKY
10 HAYKy

3. HpaBcTBeHHO-
STHYECKOE OIICHUBAHHUE.

K.YVY/.

1. Pa3pemienue
KOH(JIUKTA

2. YupasieHue
MTOBEICHUEM
napTHepa.

ILYYA.

1. ®opmupoBaHue
MO3HABaTEIHLHOMN
LICTIH.

CHUMBOJIBI
XUMHYECKUX
3JIEMEHTOB.
XuMHI4IecKue
(bopMyIIBI

TepMuHBL.

P.YV/.

1. CaMOCTOSATEIBHO
aJIcKBaTHO OLIEHUBATh
MPaBUIBHOCTh
BBITIOJTHECHUS
JIEWCTBHUS U BHOCHTH
HEOOXOIMMBIE
KOPPEKTUBHI B
HCIIOJIHEHUE KaK 110
XOJTy €T0 peau3allum,
TaK ¥ B KOHIIE
TIeNCTBUA.

§7, §8

[JaTtuuk Temnepa-
TYpPBI ITATHHO-
BBIN, TaTYHUK TEM-
TIepaTypeITEPMO-
TIapHBIH

11.

IlpocTteie ¥  CIOXHBIE  BelleCTBa.
XAMHYECKUH  DJEMEHT. XUMHUYECKHI
3Hak. [IpocTeie BemiecTBa: MeETauIbl U
HEMETAaJIIIbI.

P
Jlabopamopnutii onvim Nel 1.

YMeHnue
XapaKTepPHU30BaTh
BaOKHEHIIINE XUMUYECKHE
MOHSATHUS : XUMUYECKUH
3JIEMEHT,
KJIacCU(UKAIHS BEIIECTB
(Ha IPOCTHIE U CIIOXKHEIC
BEIIECTBA).

1.MotuBanys Hay4eHus
MIPEIMETY XUMUS
2.Pa3BuBaTh 4yBCTBO
TOPJIOCTH 32 POCCUUCKYIO
XUMHYECKYIO HAYKY
3.HpascTBeHHO-
ITHYECKOE OLICHUBAHHE

K.YY].

1. ApryMEeHTHPOBATh
CBOIO IMO3ULHIO U
KOOPAWHUPOBATEH €€ C
MO3UIUAMHA
MapTHEPOB B
COTPYIHHUYECTBE IIPU
BBIPabOTKE 00IIero
pellcHHS B

§9,10

PeakTuBbl 1
XAMHYECKOE
obopyoBaHue
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3uakomcmeo ¢ obpazyamu RnPOCHIBLIX
seuwjecme: mMemaniog U HeMemasios.
Onucanue ceoiicme.

JladopaTopHblii onbiT Nel2.
H3yuyenne 00pa3noB MeTaLIOB U
HEMeTAJJIOB (cephl, :KeJle3a,
aJloMuHus, rpadpura, Meau u ap.).

COBMECTHOM
JIESITEIbHOCTH.
ILYVYA.

1. YMmenne
OpHEHTHPOBATHCA HA
pasHoOOpasue
croco0oB pelIeHus
3a7a4
2.YcraHaBiauBaTh

NPUYHHHO-
CJIC/ICTBEHHBIE CBSI3U.
P.YVY .
1.1lenemnonaranme u
IUTAaHUPOBAHHE.
12. | CnoxHbI€ BEIIECTBA UX COCTAaB U VYmenune 1. MoTHBaIysa HayIYeHU K.YV . §11,12 PeakTuBsl n
CBOMCTBA. XapaKTepPHU30BaTh MIPEAMETY XUMUS 1. PazpereHne XUMHYECKOE
TP BaxHelnne xumuueckue | 2.HpascTeenHo- KOH(IIMKTA 060pynOBaHue
Jlabopamopnutit onerm Ne 13. TOHATHS: 9THYCCKOC OLICHUBAHHME. 2. VrpasieHue IMpu6op nns
Bunaxkomcemeo ¢ o6pa3umu CJIOJHCHDBIX XHUMUYCCKUN JJICMCHT, TMOBCACHUEM ITapTHEPA OIIBITOB C
6eLecme, MUHEPANO06 U 20PHBIX NOPOO. MIPOCTOE U CJII0KHOE ILYVY/. 3JEKTPUUECKUM
Onucanue ceoiicme. BEILIECTBO. 1. ®opmupoBanue TOKOM
Jemoncmpayuonnsiii 3kcnepumenm Ne Ymenne T03HABATEIILHOI
4. «Paznooscenue 600b1 2n1ekmpuneckum | XAPAKICPU3OBATH Heym.
HoOKOM)» OCHOBHBIE 3aKOHBI CuMBOJIBI
JlaGopaTopublii onbiT Neld. XUMHH: 3aKOH XUMHUICCKHX
VcIbITanme TBepIOCTH BeIeCTE ¢ MOCTOSIHCTBA COCTaBa 9JIEMEHTOB;
noMounbo kouieknuu «likama BeIMeCTB. XHMITHCCKHIC
(bopMyIIBL;
TBEPAOCTH».
TEpMHUHBI.
P.YY].
1.1llenenonaranue u
TUTAaHUPOBaHHUE
13. | ®opmymsl CJIO’KHBIX BEIIECTB. | YMEHHE 1.MoTuBanus Hay4eHHs K.YV . §13, §14 | PeaktuBbl u
KauecTBeHHBIH M KOJMYECTBEHHBIH | XapaKTepH30BaTh TIPeIMETY XUMUS 1. Pa3pernienue XUMHYECKOE
COCTaB BEIIECTBA. MOHSTHUSA 00 2.HpaBcTBeHHO- KOH(IUKTA obopymoBaHue,
P OTHOCHUTEJIbHOI aTOMHOM | 3THMYECKOE OLICHUBAHUE. 2. Vrpasienue 3JIEKTPOHHBIE
Jlemoncmpayuonnwtit Ixkcnepumenm Ne | 1 MOJEKyJISIPHON Maccax. MIOBE/ICHUEM TIapTHepa BECHI

5. «Pasznoscenue ocnosnozo
kapoonama meou (11) (manaxuma)»

VYMeHue paccuuThIBaTh
OTHOCUTENBHYIO
MOJIEKYJISIPHYIO Maccy.

ILYYA.
1. ®opmupoBaHue
IMO3HABaTEILHOM IEIU
e  CuMBOJIBI
XUMHYECKUX
3JIEMEHTOB
e  XHMHYECKHE
(hopMyITBI
P.YVY].
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1.Ilenenonaranue u

TUIAaHUPOBaHUE
14. | ®opmynst CIIOMHBIX BELLECTB. | YMEHHUE BBIYUCIISTD: 1. MoTtuBamus Hay4eHuUs K.YV . §15, §16
KadyecTBeHHBII M KOJNHMYECTBEHHBIH | MacCOBYIO JOJIO NpeAMETy XUMUSL 1.Pa3peienue
COCTaB BEIECTBA. XHUMHYECKOI0 3JIEMEHTa 2.HpascTBeHHO- KOH(JIUKTA
1o (hopMyJie COETUHEHHST | STHYECKOE OIICHHBaHHE 2. YnpasneHue
Omnpenenenue MOBEICHUEM MapTHepa
aZIcKBaTHBIX CIIOCO00B ILYVY/.
pemeHns yqeOHOM 1. ®opmupoBaHue
3a/la4ud Ha OCHOBE MO3HABATEJILHON LIeNu
3a/JaHHBIX aJTOPUTMOB e  CuMBOJBI
XUMHYECKHX
3JIEMEHTOB
e  XUMHUYECKHE
(bopMys
e  TepMmuHbl
P.YVY .
1.llenenonaranue u
TUTAHAPOBAHHE
15. | ®opmyiibl cloXHBIX BeliecTB. Ha3panus | YMeEHHE OIpeneIsiTh 1. MoTuBauus Hay4eHHst K.YV . §15, 8§16, | PeakTuBel 1
CJIOKHBIX BELIECTB. PeakTUBBI. DTHKETKH. | BAJICHTHOCTb M 3HAaYCHUE | MPEIMETY XUMUS 1. Pa3perrenue §17 XUMHYECKOe
P BaJICHTHOCTH HEKOTOPHIX | 2.Pa3BuBaTh 4yBCTBO KOH(IIMKTa o0opynoBaHue
XUMHYECKHX 2JIEMEHTOB; | TOPAOCTH 33 POCCHUICKYyI0 2. YnpaBiieHHue
Ha3bIBaTh OMHApHBIE XHUMHUYECKYIO HAYKYy MOBEICHUEM
COGMHEHUSL. 3.HpascTBeHHO- napTHepa.
3TUYECKOE OLICHUBAHUE ILYVY/.
YMeHne onpeaensiTh
aJIeKBaTHBIC CIIOCOOBI
petnieHus yueOHoMI
3aJja4ud Ha OCHOBE
3a7aHHBIX
AITOPUTMOB.
P.YVY .
1.llenenonaranue u
IUTAHUPOBAHKE
16. | I'pymmbl XpaHeHUsT PEaKTHBOB. YCIOBHS | YMEHHE COCTABIISThH YMeHue BeIcTpanBaTh K.YV . PeaxTuBsl u
XpaHEeHHs ¥ HCIIOJIH30BAHUS. (hopMyITBI OMHAPHBIX COOCTBEHHOE LIEJIOCTHOE Y MEHHE XIMHYECKOe
P COEJIMHEHU 110 MHUPOBO33PEHHE: CaMOCTOATENILHO obopynoBaHue
W3BECTHOH BAJICHTHOCTH | OCO3HABaTh IOTPEOHOCTH  OPraHM30BHIBATH
3IIEMEHTOB. U TOTOBHOCTBK yaeOHOe
€aM000pa30BaHHIO. B3auMOoJIeiicTBUE B
rpyIme.
ILYVY.
Ymenue
peoOpa30BhIBATH
nHpopManuio u3
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OJHOTO BHIA B

JIpyroil.

P.YY].

YMeHue CcocraBIsTh
IUTaH perIeHns
pOOJIEMBI.

17. | 3aKkoH COXpaHEHHS MACCHI BEIICCTB. VMeHIe Pa3BuBatTh 4yBCTBO K.YYI. §19 Becsl anekTpon-
P TOPJIOCTH 332 POCCUHCKYI0  YMEHHE HbIE

. XapaKTepHU30BaTh
Jemoncmpayuonnstii Ixcnepumenm Ne XUMHYECKYIO HAyKy CaMOCTOATEIFHO
OCHOBHBIE 3aKOHBI
6.«3aKon coxpanenus maccol ée- XM OpraHHU30BbIBATH
ecmey COXPaHEHHMs MacChl yuebuoe
BeIECTE: B3aUMOo/IeiicTBHE B
rpymre.
MOHUMATH €TI0 CYITHOCTb LYV
U 3HaYCHHE VMeHmMe
peoOpa30BbIBATH
nHbopManuio u3
OJTHOTO BUIA B
JIPYTOH.
P.YVY .
YMeHue cocTaBisiTh
TUTIAH PELIeHUs
po0IEeMBI.

18. | Xumnueckue npeBpaiieHus. | YMeHHe Ymenue chopMHpOBaTh K.YV . §20 PeakTuBs! 1
XUMHYECKHE PEaKINH. XapaKTepHU30BaTh y yuaumxcs yuyeOHo- 1. Ymenue XUMHYECKOe
P OCHOBHBIE TIOJIOKEHUS MO3HABATENHHBIN (dhopMynHpoBaTh obopyoBaHue
JlabopaTopHblii onbiT NelS. aTOMHO-MOJICKYJISIPHOT'O UHTEPEC K HOBOMY COOCTBEHHOE MHEHHE
[pu3Haku NpoTeKaHUsA XHUMHYECKUX | yUCHHs, IOHUMATh €ro y4eOHOMY MaTepHaiy u 1 TIO3HLUIO;

peakumii: HarpeBaHue MeTHOM
NPOBOJIOKH; B3aMMO/IeiiCTBHE PacTBO-
POB €IKOIr0 HATpa M XJIOpMIA MeIH;
B3aUMO/IeliCTBHE PACTBOPOB YKCYCHOI
KHCJIOTHI M THAPOKApPOOHATA HATPHUSL.

3HA4YCHUC

crioco0aM pemeHus
HOBOM YaCTHOMH 3aJaun

2. YMeH#Ue YUUThIBATh
pa3Hble MHEHHS U
HHTEPECHI U
000CHOBBIBATH
COOCTBEHHYIO
TTO3HILIHIO.
ILYVY]I.

1. Ymenne
HCIIOIB30BATh
3HAKOBO-
CHUMBOJIMYECKUE
CPEICTBa, B TOM
YHCIIE MOJENHU U
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CXEMBI [T pEIICHHUS
3a1ad4;

P.YV.

1.YMmenue
CaMOCTOSITENIHLHO
aJIeKBaTHO OLIEHUBATH
MPaBUIIBHOCTh
BBIIIOJIHEHUS
IEUCTBUS U BHOCUTH
HEOOXOIMMBIE
KOPPEKTHBHI B
HCIIOJIHEHUE KaK II0

XOZy €T0 peann3annmy,
TaK W B KOHIIE
JIEUCTBHSL.
19. | Xummnueckue ypaBHCHHS. YMEHHE COCTABIIATh 1. Ymenue K.YY/. §20
BeinosHeHe TpeHUPOBOYHBIX YPaBHEHHSI XHM. 1. Ymenue:

YIPa)KHEHUH IO COCTABJIEHHUIO
YPaBHEHUH XUMUYECKUX peaKInui

peaKIuil.

OPHEHTHPOBATHLCS Ha
NOHMMAaHHe IPUIUH
ycnexa B y9eOHO
JeSTENBHOCTH

* CTPOUTH [TOHATHBIE
JUIs TapTHEpa
BBICKa3bIBaHUS,
YYHUTBHIBAIOIIHUE, YTO
MapTHEp 3HAeT U
BHUUT, a YTO HET;

* 32/1aBaTh BOMPOCHI;
* KOHTPOJIUPOBATh
JIEUCTBUS MapTHEpA.
ILYVYA.

VYmenue:

* OCYIIECTBIATh
aHanu3 00BEKTOB C
BBIJICJICHIEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLIECTBIISTD
CUHTE3 KaK
COCTaBJICHHUE IIEJI0TO
W3 YacTeH.

P.YV.

YMmeHus:
1.0cymecTBisATh
HUTOTOBBIA U
MOIIaroBbIi KOHTPOJIb
10 pe3yNbTary;
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2. AnekBaTHO
BOCIIPHHUMATh
OIICHKY YUYHTEIIS,

3. Paznuyath cioco0
U pe3yJIbTaT AeHCTBHS

20. | Tumbl XMMHUYECKHX PeaKIHi yMeHHe ompenenars | 1. Yvenue K.YV . §21 Peaktussl n
P peareHTbl U MPOIYKTHI | OPHEHTHUPOBATHCSA Ha Ymenue XUMHIECKOE
Jlabopamopnuiii onvum_Nel6. peakuum; MTOHUMaHHEe TPUIHH CaMOCTOSATENIEHO o0opynoBaHue
Tunu XUMUYECKUX peakyuii: | PacCTaBIIATH ycrexa B yueOHOU OpraHu30BbIBATH
paznodicenue 2uopoxcudoa meou (Il); | xkodpdULIUEHTHI B JIEATETBHOCTH yueOHOe
63aumooeiicmeue cene3a ¢ pacmeopom | ypaBHEHUAX peakLui Ha B3aUMO/ICIICTBUE B
xnopuoa meou (II), e3aumoodeiicmeue | OCHOBE 3aKOHA TpyIIe.
okcuda meou (11) ¢ pacmeopom conanoit | coxpaneHus: Macchl ILYYA.

Kucnomol. BEILIECTB Ymenne
peoOpa30BbIBATH
nHbopManuio u3
OJTHOTO BUJIA B
JIpyroil.

P.YY].

‘YMeHue cocTaBiIsATh
IUIAH PELICHUS
poOIIEeMBI.

21. | Pemenue 3amad moBbImIeHHOTO ypoBHA | 1.3akpernienue 3HaHuid u | 1. YMmenue K.YY/. §1-21
CJIOXHOCTH PACUCTHBIX HABBIKOB y4- | OPHEHTHPOBATHCS Ha Ymenue

CsL. NOHUMaHHE IPUIHH CaMOCTOSTENIHHO
2. YMeHue peniatsb ycrexa B yueOHOil OpraHu30BbIBATDH
THUIIOBBIE IPUMEPHI JeATEIbHOCTH yuaeOHoOe
KOHTPOJIEHO- B3aUMO/ICIiCTBHE B
M3MEPUTENBHBIX rpymmne
MaTepualioB ILYVYA.

Ymenue:

* OCYIIECTBISATH
aHaiu3 00BEKTOB C
BBIJICJICHIEM
CyIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTh
CHHTE3 KaK
COCTaBJICHHUE IIEJI0TO
W3 YacTeH.

P.YY .

YMmeHus:
1.0cy1uecTBasTh
HWTOTOBBIN U
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MIOIIarOBbIN KOHTPOJIb
0 Pe3yIbTaTy;

2. AeKBaTHO
BOCIIPUHUMATH
OIICHKY YUUTEJIS;

3. Pa3znmugate cioco6
U pe3ynbTaT ASHCTBUS

22.

TecToBBINH KOHTPOJIL: OCHOBBI
IKCNEPUMEHTATBHOM XUMMM.

VYMeHue oBjiageHus
HaBbIKaMU KOHTPOJISI U
OLICHKHU CBOEH
JIESITEILHOCTH, YMEHHE
TIPEIBUACTh BO3MOIKHEIC
MTOCJIENCTBHUS CBOMX
nencTBUH

YMeHue olleHUTh CBOU
y4eOHBIC JOCTIKCHHUS

K.YVY/.

YmMmenue
CaMOCTOSTEILHO
OpraHH30BBIBATH
y4eOHoe IeficTBHE.
ILYVY.

YMenue
peoOpa30BHIBATH
nHbopManuio u3
OJIHOTO BHJIA B
JIpyroil.

P.YV.

‘YMeHne cocTaBIsITh
IUIaH PelIeHUs

po0IeMbI
Pazpen 2. [IpakTHKYM 10 M3y4Y€HHUIO ra30B: KUCJI0PoAa u Bogopoaa (7 1)
23. | Kucnopon. Peakiuu, ucronb3yemsie st | YMeEHHE Ymenue chopMHupoOBaTH K.YYI. §22 PeaxTuBsl u
MTOJYYCHHSI KUCTIOPOa B TabopaTopun XapaKTepHU30BaTh y ydamuxcst y4eOHo- 1. YMmenune XAMHYECKOE
P KHUCJIOPOJI KaK MO03HABaTEJIbHBIN (dhopMynHpoBaThH obopynoBanue
Jlemoncmpayuonnslii IKcnepumenm N | XUMHYCCKUHA SJICMEHT U HHTEpEC K HOBOMY COOCTBEHHOE MHECHHUE
7. «Ilonyuenue u cobupanue Kuciopooa | IPOCTOE BEMIECTBO; y4eOHOMY MaTepHaiy u 1 TIO3UIINIO;

6 nabopamopuu
U 3anOAHEHUE UM 2A30MempPa)

pAacro3HaBaTh OIBITHBIM
IyTeM KUCIIOPOJ
CoburoieHnue HopM
HOBEJCHHS B
OKpyKaroliei cpene,
TPaBHUIT 3[0POBOTO
obpa3a Ku3HU

crioco0aM pemeHus
HOBOM YaCTHOM 3ajauu

2.YMeHue yUuThIBaTh
pas3Hble MHEHHS 1
WHTEPECHI U
000CHOBBIBATH
COOCTBEHHYIO
TIO3UIIUIO.

ILYVY/.

1. Ymenne
HCIIOJIb30BATh
3HAKOBO-
CHMBOJINYECKHE
Cpe/CTBa, B TOM
YHCIIE MOJCIH U
CXEMBI JUIS PELICHUS
3a/1ay;

P.YVY .

1.Ymenne
CaMOCTOSITEIIBHO
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aJIeKBaTHO OLCHUBATH
MIPaBUIBHOCTD
BBITTOJTHEHHUS
IEUCTBUS U BHOCUTH
HEOOXOIMMBIE
KOPPEKTHBHI B
HCIIOJHEHNE KaK 10
XOJly ero peaau3alui,
TakK U B KOHIIE

24, | XuMudeckue CBOMCTBa KUCIOPOAa. YMeHue o0bsICHUTH Pa3BuBath uyBCTBO K.YVYI. §23,24 PeaxTuBsl 1
Oxkcuapl CYIIHOCTBb KPYTOBOPOTa TOPJOCTH 33 POCCHICKYI0  YMeHHe XUMHYECKOE
P KHCJIOPO/ia B IIPHPO/IE, XUMHUUYECKYIO HAyKy CaMOCTOSTENIHHO obopymoBaHue
Jabopamopnutii oneim Nel7. nprMeHeHne kucnopona; | PopMuposaHue OpraHu30BBIBaTh
«I'openue cepuvt u pocgpopa na 6030yxe | yMETh COCTaBIATh HHTEpeca K IPeMETy yuebHoe
u 8 Kuciopooe» YPaBHEHUSI XUMUYECKHX B3aUMO/ICIICTBUE B
Jabopamopnuiii oneim Nel§. peaxiui, Ipymnre.

«l'openue snceneza, meou, maznus na XapaKTCPpU3YIOMHUX ILYY].
6030yXe u 6 KUCI0pode» XUMHYECKHE CBOWCTBA VYMenne
KUCIIOPOJ peoOpa30BbIBATH
Jlaéopamopuuiii onvim Nel9, Hcnosnp3oBanue HH(POPMAIIHIO u3
Paccmompenue 06pasuoé okcuoos TPaKTHICCKHX 1 ONHOTO  BHId B
(yenepooa (1V), 6ooopooa, ghocgopa, naGopaTopHeIX pabor, APYTOH.
HECIIO)KHBIX ®dopmMupoBaHue
Melu, Kanvyus, jeeie3d, KpemMHus).
OKCTIEPUMEHTOB JJIst YMEHUS  HaONIOJaTh,
JIOKa3aTesbCTBa JIeNIaTh BBIBOJABI TIPH
BBIJIBUTAEMBIX MIPOBEICHUH OTIBITOB.
TIPEATIONIOKCHHIA;
ONMCAaHKE PE3YIbTaTOB P.YY .
ITHX paboT YMeHne  CcOCTaBIATH
TUTaH pereHus
poOIeMBI
YMeHne pacrio3HaBaTh
OIIBITHBIM myTeM
KHUCJIOPOZ, OIMChIBATH
XUMHUYECCKUE PEAKIUU,
HabJroTaeMbIe B X0J€
9KCIIEPHUMEHTA.

25. | Iloproroska x 'MA, BITP 1.3akperuienue 3Hanuit | 1. Ymenue K.YVY/.

pAaCyYETHBIX HABBIKOB y4- OPHMEHTHUPOBATHCS HA YMeHnue

Csl. TIOHUMaHUEC MPHUINH CaMOCTOSTECIIbHO
2.YMeHue penath ycrexa B yueOHOi OpraHU30BbIBATH
THUIIOBBIC IIPUMEPBI JACATCIIbHOCTHN yqe6Hoe
KOHTPOJIBHO- B3aHMOHeﬁCTBHe B
M3MEPHUTEITFHBIX TpyIme
MaTepHaioB ILYYA.
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YmMmenue:

* OCYIIECTBIATh
aHaJIN3 0OBEKTOB C
BBIJIEJICHAEM
CYIIECTBEHHBIX U
HECYIICCTBEHHBIX
MPU3HAKOB;

* OCYILIECTBIIATh
CHHTE3 KaK
COCTaBJIEHHE IET0TO
W3 YacTeH.

P.YV.

YMeHus:

1. OcymecTBIATh
HUTOTOBBIHA U
TIOIIIarOBHIi KOHTPOJIb
O Pe3yJbTaTy;

2. AzlekBaTHO
BOCIIPUHUMATH
OIICHKY YUHTEIIS;

3. Paznmnuatk crmocod
U pe3yJIbTaT NCHCTBHS

26. | Bo3myx m ero cocras. YMenue Ymenue onenuBars ceoro  K.YY/I. §27 [pubop mis
P XapakTepu30BaTh COCTaB | ACSATEIBHOCTH U 1. YMmenue: OIIPENEIICHUS
Hemoncmpayuonnwtii IkKcnepumenm Ne BO3/1yxa MTOCTYTIKH IPYTUX JIFOJCH  * CTPOUTH IOHATHBIE COCTaBa BO3/yXa

8. «Onpeodenenue cocmasa 6030yxa»

[IpuBeaenue npumepos,
mo100p apryMEHTOB,
(hopmympoBaHue
BBIBO/IOB.

C TOYKH 3PCHUS
COXpaHEeHHUsI

OKpYyXarouieil cpeapl

JUISl TapTHEpa
BBICKA3bIBAHUA,
YYHUTBIBAIOLIUE, YTO
MapTHEp 3HaeT U
BUOUT, 4 UTO HECT,

* 3a]1aBaTh BONPOCHI;
* KOHTPOJIUPOBATH
JIEUCTBUS MapTHEpA.
ILYVY/.

VYMeHnue:

* OCYILECTBIIATH
a”aan3 00BLEKTOB C
BBIACIICHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATH
CUHTE3 KaK
COCTaBJICHHE LIEJOTO

W3 YacTeH.
P.YV.
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YMmenus:

1. OcymecTBIsATh
HWTOTOBBIN U
[IOILIArOBbIN KOHTPOJIb
0 pe3ybTary;

2. AnekBaTHO
BOCIIPUHUMATH
OIICHKY YUUTEJIS;

3. Pasnnyate criocod
U Pe3yJIbTAT NCHCTBHS

27. | Bognopon. Ilonyyenue Bogopoaa. Mepsl Ymenue Ymenue chopMUpOBaTh K.YYI. §28 PeaxTuBsl 1
6e30macHOCTH MPH PadOTe C BOAOPOIAOM. | XapaKTepH30BaTh YCTOHYMBBIN yaeOHO- Ywmenne XIMHYECKOe
ITposepka Ha uncToTy. I'peMyynii ras. BOJIOPOJ KaKk M03HABATENbHBIH CaMOCTOSTEIBHO obopynoBaHue
P XUMUYECKHM 3JIEMEHT U HMHTEPEC K HOBBIM OpraHH30BBIBATH
Hemoncmpayuonnsiii 3xkcnepumenm Ne | mpocToe BEIIECTBO, 001MM criocodam yuaeOHOe
9. «llonyuenue u cooupanue 6000poda | PaCroO3HABATH ONBITHBIM | PEIICHUS 32129 B3aMMO/IENCTBUE B
¢ nabopamopuu. Onvim Kagenouway ITyTeM BOAOPOJ TDYIIIC.

ILYYA.

Ymenne
peoOpa3oBbIBaTh
nHbopManuio u3
OJTHOTO BUJA B
JIPYTOH.

P.YYA.

YMeHue cocTaBiIsATh
IUIaH PelIeHUs
poOIIeMBI.

28. | Xumnueckue CBOMCTBa BOJIOPOZIa. | YMEHHE COCTaBISTh Pa3zButue BHyTpeHHEH K.YYI. §29 PeaxTuBEI N
[Mpumenenwe. ypaBHEHHs PEaKIHi, MO3UINK KONBHUKA HA 1. YMeHue: XUMHYECKOE
Jemoncmpayuonnotii 3xcnepumenm Ne | xapakrepu3yronmx YPOBHE MOJIOKUTEIHHOTO  * CTPOMTD ITOHATHBIE o0opynoBaHue

10. «llonyuenue e00opooa peaxyuei
ANIOMUHUA CO CMECbIO CYNbhama meou
U XJ10puoa Hampus»

P

Hemoncmpayuonnutii 3xcnepumenm Ne
11.3anumamenvuvie onsimsl ¢
6000p00OM: Temarouan danka,
83pvlearOuuecs ny3ovipu, 1emaroujue
MblLIbHbIE WAPUKU.

XUMHYECKHE CBOMCTBA
BOJIOPO/JIa, Ha3bIBATh
MIPOAYKTBI PEAKLUN
Hcnonn3oBanue
lTpaKTI/I‘-ICCKI/IX n
nabopaTopHbIX padoT,
HECJIOXKHBIX
JKCIEPUMEHTOB IS
JIOKa3aTeIbCTBA
BEIZIBUTa€MBIX
MIPENOJIOKESHUH;
OTIHCaHKE PE3yJIbTATOB
9THX paboOT

OTHOILIEHHMS K LIIKOJIE,
HOHUMAaHHUS
HEOOXOJIMMOCTH YUECHUS
dopmupoBaHue
HHTEpeca K IpeIMeTy

U TapTHEpa
BBICKA3bIBAHMS,
YYHTHIBAIOIINE, YTO
mapTHep 3HaeT U
BHJIMT, a YTO HET;

* 3a]1aBaTh BOIPOCHL,
* KOHTPOIIUPOBATH
JIeficTBUS MapTHEpa.
ILYV/I.

VYMeHnue:

* OCYLLUECTBIIATH
a”aan3 00BLEKTOB C
BBIZACIICHUEM
CyH.IeCTBeHHI)IX nu

HECYIIECTBCHHBIX
TMPU3HAKOB;
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* OCYIICCTBIIST
CHHTE3 KaK
COCTAaBJIEHHE IETI0TO
W3 YacTeH.

P.YV/.

YMmeHus:

1. Ocy1ecTBIsATh
HTOTOBBLINA U
MOIArOBBIN KOHTPOJIb
0 Pe3yJIbTaTy;

2. AzlekBaTHO
BOCIIPUHUMATH
OIICHKY YUIHTEIIS;

3. Pasznnuats ciocod
U pe3yJIbTAT NCHCTBHS

29.

TecTtoBblii KOHTPOJIb: «[IpakTHKYM IO
H3YYEeHHIO I'a30B: KHCJI0POIa U
BOJIOPO/AAY.

YMeHue oBiagcHus
HaBbIKaMU KOHTPOJIA U
OLICHKH CBOEil
JIESTeTHHOCTH, YMEHHE
TIPEIBUICTH BO3MOYKHEIC
IMOCJIEICTBUSA CBOUX
nencTBUi

YMeHue olleHUTh CBOU
y4eOHbIC JOCTUKECHUS

K.YY/.

Ymenue
CaMOCTOSITEIIBHO
OpraHU30BbIBATH
y4eOHoe JeiCTBHE.
IL.YYA.

Ymenue
peoOpa30BbIBATH
nHbopManuio u3
OJTHOTO BUIIA B
JIpyroi.

P.YVYI.

YMeHue cocTaBiasTh
TUTaH pelIeHUs

poOIEMBI
Pa3zpnen 3. IlpakTHKYM 10 H3y4€HHIO CBOICTB BOJbI U pacTBOpoB (9 1)
30. | Boga. Meroabl ompenenenust cocraBa | CoOmopeHue HopMm | 1.PasBurme BHyTpenueit K.YV §31, Jatuuk 3nexTpo-
BOJIbI - aHAJIM3 U CUHTE3. MOBEICHUSI B | mo3uuuu mKkoyibHUKa Ha  COBEpPIIEHCTBOBATh Borp. 1, | mpoBomHOCTH,
TP OKpYy>Karomen cpejie, | yPOBHE MOJIOKUTEIBHOTO  yMEHHUE 4,5, udpooit
Jlabopamopnutii onvim Ne 20. MpaBUII 3JI0pOBOTO | OTHOLICHHS K IIKOJIE, JIOTOBAPUBATHCS U ctp.106 MHKPOCKOIT
«Onpedenenue 6000nP0OGOOHOIL u | o0Opasa Ku3HH TIOHUMAaHUs MPUXOJUTH K 001IeMy

OUCMUNTIUPOBCAHHOTL 800bL»

HEOOXOANMOCTH yUYEHHs,
BBIP2YXCHHOTO B
npeodIaaHuu yueOHo-
[I03HaBaTEIbHBIX
MOTHBOB U
Hpel]HO‘-ITeHI/II/I
COLMAJIBHOTO criocoba
OLICHKHY 3HAHUH

PELICHHUIO B
COBMECTHOM
JIESTENIbHOCTH
ILYVY].
DopMHUpPOBATH YMEHUE
IIPOBOAUTH CPAaBHEHUE
U KJIacCU(UKAIUIO TI0

3aJaHHbIM KpI/ITepI/IHM
P.YV],
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YMeHue yuuThiBaTh
BBIJICTICHHBIE
YUHTENIEM OPUCHTHUPEI
IEUCTBUS B

HOBOM y4eOHOM
MaTepHale B
COTPYIHUYECTBE C
yauTerIeM

31

du3nyecKue 1 XUMHICCKIE CBOMCTBA
BOJIBL

P

Jabopamopnuiit onvim_Ne21.

OKpacka uHOUKamopoe é HelimpaibHOll
cpeoe

Jlabopamopnutit onvim Ne22.
Cpaguenue npoé 600wi:
6000NP0OGOOHOIL, U3 20POOCKOZO0
OMKPBIMO020 8000eMma.

Ymenue
XapaKTepHU30BaATh
CBOMCTBA BOJBI
(XMMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPraHU4EeCKUX
BEIIIECTB),

B3aMMOJICHCTBHE BOJIBI C

OCHOBHBIMH U

KHCJIOTHBIMH OKCUIAMH,

COCTABJIAITh YPAaBHCHUA
XUMHUYCCKUX peaK].[I/Iﬁ,
XapaKTCPHBIX IJI1 BOAbL

VYyebHo-
[MO3HABATEbHBIH
HHTEpEC K HOBOMY
y4ueOHOMY MaTepranry u
croco0aM pemeHus
HOBOM 4aCTHOM 3a/1a4H;

K.YV .

YmeHnue:

* CTPOUTH ITOHATHBIE
JUTsl TapTHEpa
BBICKA3BIBAHU,
YYHUTBHIBAIOINE, YTO
MapTHEp 3HAeT U
BHUUT, a YTO HET;

* 33/1aBaTh BOMPOCHI;
* KOHTPOJIUPOBATh
JIEUCTBUS MapTHEpA
ILYYA.

VYmenue:

* OCYIIECTBISTh
aHanu3 00LEKTOB C
BBIJICJICHEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLIECTBIIATH
CUHTE3 KaK
COCTaBJICHHE IIEJIOTO
W3 JacTen

P.YVYA.

VYMenus:

1. OCyImecTBIATh
HWTOTOBBIN H
MOIIaroBbIi KOHTPOJIb
10 pe3ynbTary;

2. AnekBaTHO
BOCTIPUHAMATH
OIICHKY YUHTEIIs;

3. Pasznuuats crmoco0
U pe3yJIbTaT ACUCTBUS

§32,
TECTHI,
ctp. 109

PeakTtuBel
XUMUYECKOE
obopymoBaHue

32.

Bona — pactBopurens. PacTBopsl.
P

Jlabopamopnutit onetm Ne 23,
«HM3yuenue 3aeucumocmu

YMeHue 1aBaTh
oTIpe/IeNICHNE TTOHSITHS
PacTBOPBI, BUIBI

PasButne cnocodHocTH

K CaMOOIICHKE Ha OCHOBEC

KPHUTEPUSI yCIIEITHOCTH
y4eOHOM eI TENILHOCTH

K.YV/.

1. Ymenue:

* CTPOHTD IMOHATHBIE
JUTSI TTapTHEpa

§33,
Bomp. 5 +
TECTBHI,
ctp. 113

Jatank
TeMIepaTypbl
TUTAaTHHOBBIN
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PACmMEOpUMOCHU 6euieCmea om
memnepamypol»

pacTBOpOB, CBOMCTBA
BOJIBI KaK PacTBOPUTEIIS;

BBICKA3bIBAHUS,
YYHUTHIBAIOIIUE, 9TO
MapTHEpP 3HACT U
BHIUT, a YTO HET;

* 3a[1aBaTh BOIIPOCHL;
* KOHTPOJIUPOBATh
JIeHCTBUS apTHEPA.
ILYYA.

Ymenue:

* OCYILLECTBIATh
aHanu3 00LEKTOB C
BBIJICJICHAEM
CyILIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYILIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE IETOTO
W3 YacTeH.

P.YV.
YMeHus:

1. Ocy1uecTBIsATh
HUTOTOBBIA U
TIOIIIarOBHIi KOHTPOJIb
0 pe3ynbTary;

2. AJleKkBaTHO
BOCIIPUHUMATH
OIICHKY YUHTEIIS;

3. Pazmuuars criocod
U pe3yNbTar AeHCTBUA

33.

Hacepiennsie " HCHACHIIIICHHBIC
pacTBOPEL.

P

Jabopamopnuiii onvim Ne
24.«Habnwoenue 3a pocmom
Kpucmannoey

IIpencrasnenue o
CYIITHOCTH TpoIiecca
TMOJTYUYCHUA KPUCTAJIJIOB
W3 pacTBOPOB COJIEH
Tloka3atb 3aBHCUMOCTh
PacCTBOPUMOCTH OT
TeMIepaTypbl

1.Pa3BuTHe BHYTpEHHEH
TIO3UINH IIKOJIbHUKA Ha
YPOBHE TOJIOKHUTEILHOTO
OTHOIIEHHMS K IIKOJIE,
TIOHUMAaHUs
HEOO0XOIUMOCTH YUCHUS,
BBIPa)KEHHOTO B
npeo0ailaHuy y4eOHo-
TI03HaBATEIBHBIX
MOTHBOB 1
TIpEeIIOYTEHHN
COIIMAIEHOTO CII0co0a
OIICHKHY 3HAHUM;

2. opMupOBaHUE
BBIPaYKCHHOU
YCTOWYIMBON yIeOHO-

K.YYA.

Ymenue
CaMOCTOSATEIFHO
OpraHM30BHIBATH
yueOHoe
B3aUMO/ICICTBUE B
rpyIme.

ILYYA.

Ymenue
peoOpa3oBHIBATH
nHGOpPMAIHIO u3
OJTHOTO BUIIA B
JIPYTOH.

P.YVY .

§34,
Bomp. 4,

5, cTp.
116

Hudposoii
MHKPOCKOII
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MO3HaBaTCIIHLHOM
MOTHBAITUH YICHUSI.

YMeHue cocTaBiIsaTh
IJIaH peLIeHUst
po0JIEMBI.

34.

Jabopamopnuiii onvim No
«llepecviuyennulii pacmeopy»

25.

CchopmupoBaTh MOHATHA
«pa30aBIICHHBIH
pacTtBop»,
«HACBIILIEHHBII
pacTtBop»,
«IEpECHILLIEHHBII
pacTBop»

®dopmupoBaHue
BBIPaKEHHOU
YCTOHUMBON yaeOHO-
MIO3HABATENBHON
MOTHBALIUH YICHUSL.

K.YYA.
CoBepmIeHCTBOBATh
YMEHHE
JIOTOBapUBATECS U
MIPUXOINTH K 00IIeMy
pEIIeHHIo B
COBMECTHOM
JIeSITeNIEHOCTH
ILYVY/.
DopMUPOBATH YMEHHE
MPOBOJIUTH CPABHCHUE
U Kiaccu(UKAIHUIO 10
3aJJaHHBIM KPUTEPIAM
P.YVY .

YMeHHe yIUTHIBATh
BBIJICTICHHBIE
YYUTENEM OPUEHTUPBI
IEUCTBUS B

HOBOM y4cOHOM
MaTepHale B
COTPYTHIYECTBE C
yauTenIeM

§34
MOBTOP.,
3a1adu /,
8,9+
TECTEI,
ctp. 117

JlaTauk

TEeMITepaTypPhI
TUTATHHOBBIN

35.

IIpakTHyeckas pagora Ne 3
«Onpeaenenne KOHIEHTPALUM
BellleCTB KOJIOPHMETPUUYECKUM 10
KAJIUOPOBOYHOMY Ipaduky»

TP

Ucnonb3oBanue
TMPAaKTUYCCKUX U
nabopaTopHbIX paboT,
HECIIOKHBIX
SKCIIEPUMEHTOB IS
JIOKa3aTeIbCTBA
BBIJIBUTAEMBIX
TIPEATIONIOKCHHIA;
OIMMCaHUE PE3YIIbTATOB
3THX paboT

dopmupoBaHue
UHTEpECA K IPEAMETY

K.YY/.
DopmupoBaHue
yMeHHs paboTaTh B
napax.

ILYYA.
dopmupoBaHue
YMEHHSI  HaOJIoNaTh,
JIeNlaTh BBIBOABI TPH
MIPOBE/ICHUH OIIBITOB.
P.YYA.

YMeHue  onuchiBaTh
HabIo1aeMble
MIPEBpalICHUS B XOJe
SKCIIEPUMEHTA.

§35,

HUHCTPYK
Tax 10

Tb

PeakTuBbl 1
XAMHYECKOE
obopynoBaHue,
JIaTYHK ONTHYE-
CKOM ITIOTHOCTH

36.

Kpucramnoruaparsl.
Jabopamopnutit onetm Ne 26.
«Onpeodenenue memnepamypol
PA3J1024CenUst KPUCIMATIIOZUOPAMa)

YMenue NPpUMCHSATH

MOJYYCHHBIC 3HAHUA I
peuieHus 3aga4

1. Ymenue
OPUCHTUPOBATHCA HaA
TIOHUMaHHe IPUYUH
ycrexa B yueOHoH
JeATENbHOCTH

K.YY /.

YMeHnue
CaMOCTOSITENIBHO
OpraHu30BBIBATH
yueOHOe
B3aMMOJICHICTBHE B

rpymrne

§22-35,
3a/1a49u:
6
ctp.117,
4 ctp.
113, 2,
ctp.106

Jatunk temnepa-

TypbI
TUIATHHOBBIN
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ILYVYA.

YMmenue:

* OCYIIECTBIATh
aHam3 0OBEKTOB C
BBIIEJIEHAEM
CyILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYUIECTBIISTD
CHHTE3 KaK
COCTaBJIEHHE IET0TO
W3 YacTeH.

P.YV.

YMeHus:

1. Ocy1uecTBIsATh
HUTOTOBBIHA U
TIOIIIarOBHIif KOHTPOJIb
0 pe3ynbTary;

2. AnekBaTHO
BOCTIPUHUMATh
OIICHKY YUHTEIIS;

3. Pasnnyats ciocod
U pe3yIIbTAT NCHCTBHS

37.

Pemenue 3agad MOBBILEHHOTO YPOBHS
CIIO’KHOCTH

1.3akperuieHue 3HaHu| U
pacyeTHbIX HABBIKOB y4-
csl.

2. YMeHue pelaTth
THUIIOBBIE IPUMEPHI
KOHTPOJILHO-
M3MEPUTENBHBIX
MaTepHanoB

1. YMmenue
OPHEHTHPOBATHLCS HA
NOHUMaHHE IPUIHH
ycrexa B yueOHOM
JeSTeNBHOCTH

K.YVI.

VYmenne
CaMOCTOSITEILHO
OpraHM30BHIBATH
yaeOHOe
B3aUMOJIEUCTBHUE B
rpyrmne

ILYVYA.

VYmenue:

* OCYIIECTBISATH
aHaiu3 00BEKTOB C
BBIJICJIEHAEM
CyIIIECTBEHHBIX U
HECYIIIeCTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTh
CHHTE3 KaK
COCTAaBJICHHUE IIEJI0TO
W3 YacTeH.
P.YY .

VYMmeHus:
1.0cy1uecTBasTh
HWTOTOBBIN B
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MIOIIarOBbIN KOHTPOJIb
0 Pe3yIbTaTy;

2. AjgexBaTHO
BOCIIPUHUMATH
OIICHKY YUUTEJIS;

3. PazmmgaTs crioco®
U pe3ynbTaT ASHCTBUS

38.

TecToBbli KOHTPOJIb: «IIpakTUKYM 1O
U3YYEeHHI0 CBOMCTB BO/IbI "
PacTBOPOB».

YMeHue oBlaieHUS
HaBBIKAMHU KOHTPOJIS U
OILICHKH CBOEii
JIeSTeTLHOCTH, YMEHHE
TIPEIBUIETH BO3MOYKHEIC
MOCJIEACTBHS CBOUX
nencTBui

YMenue o1eHUTh CBOU
y4eOHBIe TOCTIKEHUS

K.YY/.

YMenue
CaMOCTOSITEIIBHO
OpraHU30BbIBATH
yueOHoe feicTBHeE.
ILYYA.

Ymenue
peoOpa30BbIBATH
nHbopManuio u3
OJTHOTO BUJIA B
JIpyroi.

P.YVI.

‘VMeHne coCTaBIsITh
IJIaH pCHICHUA

po0IeMBI
Pa3zpnen 4. OcHoBbI pacueTHoii xumuu (4 1)
39. | Moab — erHMIIA KOJIMYECTBA BEIIECTBA. | VyeHie BBIUHCIISTD: 1. MoTHBaIys HayIYeHUs K.YV . §36, §37
MonsapHas Macca. BelunciaeHnss 1O | gonuuecTBO BemecTBa MIPEeIMETY XFMUS Ymenue
XIMHYICCKAM ypaBHCHUSIM. A Maccy 110 2.Pa3BuBath 4yBCTBO CaMOCTOSATEIFHO
KOJIMYECTBY BEIECTBA TropAa0CTH 3a pPOCCUUCKYTIO OpraHu30BBIBATH
WJIA MacCe peareHTOB XUMHUYECKYIO HAYKY yqe6HOG Z[eﬁCTBﬂe.
YU TIPOyKTOB peakiuu | 3. HpaBcTBeHHO- ILYY .
VMeHHe BbIYUCIISATH STHYECKOE OIICHUBAHKE Ymenue
MOJISIPHYIO Maccy 110 4. YMeHHE OIICHUTh CBOM  TPeoOpa3oBBIBATH

dbopmyne coeauHeHus,
KOJINYECTBO BEILIECTBA,
00BeM WM Maccy 1o
KOJIMYECTBY BEILECTBA,
0o0beMy MM Macce
pEareHTOB WIN
HPOIYKTOB PEaKLIUH

y4eOHBIC JOCTHKECHUS

nHGOPMALIUIO U3
OJHOI'oO B4 B
APYTOi;
OCYIIECTBJIATH aHATTN3
00BEKTOB C
BBIJIEJIEHAEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;
OCYIIECTBIISATH CUHTE3
KaK COCTaBJICHUE
[IEJIOTO U3 YacTei.

P.YV]I,
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‘YMeHue cocTaBIIsTh
TUTaH PEIIeHUs
IpoOIIEMBI

1. Ocy1ecTBIsATh
HTOTOBBEIN B
MOIIArOBBII KOHTPOJIb
0 Pe3yJIbTaTy;

2. AnekBaTHO
BOCIIPUHUMATH
OIICHKY YUYHTEIS,;

3. Paznuuars crioco®
U Pe3yJIbTAT NCHCTBUS

40.

3akoH ABoraapo. MossipHbIi 00beM

ra3oB. OTHOCHUTEIbHAS INIOTHOCTH I'a30B.

BerunciaeHus mo XUMHIECKIM
YPaBHEHUSIM.

YMeHne BBIYHCIIATH:
KOJIMYECTBO BEILECTBA,
00BeM W Maccy 1Mo
KOJIMYECTBY BEICCTBA,
00BeMy WM Macce
peareHTOB M MPOIYKTOB
peakuum;

(HaxoauTh 0OBEM raza 1o
H3BECTHOMY KOJHUYECTBY
BemecTna (1
MPOU3BOIUTH OOpaTHBIE
BBIUHCIICHUS))

Pa3BuBaThCIOCOOHOCTD K
CaMOOIICHKE Ha OCHOBE
KPHUTEPHsl yCIICITHOCTH
y4eOHOH NIeSTEeNbHOCTH

K.YVI.

1. YMenue
HCIIONBE30BaTh PEYb
JUTSL PETYJIISIIAN
CBOETO JIEUCTBHS;
2. AleKBaTHO
HCITIOJIL30BAaTh
peueBbIe CPENCTBA IS
pelieHus
Pa3IUYHBIX
KOMMYHHKATHBHBIX
3aja4, CTPOUTH
MOHOJIOTHYECKOE
BBICKA3bIBAHKE,
BJIAJIETD
JHAJIOTHUECKOM
(dopmoii peun
ILYVYA.

1. YMmenus
OCYIIECTBIATh
CpaBHEHHE U
KJIaCCU(HKAITHIO,
BBIOMpAst KPUTEPHH
JUTS yKa3aHHBIX
JIOTHYECKHX
orepanuii; CTpOUTh
JIOTUYECKOE
paccykaeHue
P.YV.

YmMenue
CaMOCTOSTEIBHO
aJIeKBaTHO OLIEHUBATh
MIPaBUIBHOCTD
BBITTOJTHEHHUS

§38
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IEUCTBUS U BHOCHUTD
HEOOXOIMMBIE
KOPPCKTHBEI B
HCIOJIHEHUE KaK TI0
XOJly €ro peaau3alui,
TakK ¥ B KOHIIE
IEeHCTBUA.

41.

O06paboTKa SKCIIEPUMEHTATBHBIX
JaHHBIX C HCIIOJIB30BaHUEeM L(POBOH
nmabopatopun «Touka pocray.

Urenue rpadukoB, quarpaMm

YMenue o1eHUTh CBOU
y4eOHBIe TOCTIKEHUS

K.YY/.

Ymenne
CaMOCTOSITENIEHO
OpraHU30BBIBATH
yueOHoe feicTBHeE.
ILYYA.

Ymenue
peoOpa30BbIBATH
nHbopManuio u3
OJTHOTO BUJIA B
JIpyroi.

P.YVI.

YMeHHe cOCTaBIATh
IUIaH pelIeHHs
po0IeMBI

42.

OOBbeMHBIE OTHOILIECHHUS Ta30B TIPH
XUMHUYECKUX PEaAKIMIX

YMeHue npoBoaAnTb
pacdeTsl Ha OCHOBE
ypaBHEHU peakLui,
YMETb BBIYHCIIATS:
KOJIMYECTBO BEIIECTBA,
00BeM WM Maccy 1o
KOJIMYECTBY BEIIECTBA,
00BeMy MM Macce
peareHTOB M IPOJYKTOB
peaknuu (HaX0IUTh
00BeM rasa 1o
KOJIMYECTBY BEIIECTBA,
Macce WM 00beMy
OJTHOTO U3 PeareHToB
WY TIPOJIYKTOB PEAKIHHN)

Pa3BuBath criocoOHOCTH
K CaMOOLICHKE Ha OCHOBE
KPHUTEPUSI YCIIEITHOCTH
y4eOHOM JesITeNbHOCTH

K.YY].

1. Ymenue:

* CTPOUTH IMOHATHBIC
U TapTHEpa
BBICKA3bIBAHMS,
YYHTHIBAIOIINE, YTO
mapTHep 3HaeT U
BUOUT, @ UTO HECT,

* 3a/1aBaTh BOIIPOCHI,
* KOHTPOJIUPOBATH
JIEUCTBUS MapTHEpA.
ILYV/.

VYmenue:

* OCYIIECTBIISTh
aHanm3 00BEKTOB C
BBIZACIICHUEM
CyH_IeCTBeHHBIX nu
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBIISTh
CHHTE3 KaK
COCTAaBJIEHHE LEJIOTO

W3 YacTeH.
P.YV/I.

§39

39




YMmenus:

1. OcymecTBIsATh
HWTOTOBBIN U
[IOILIArOBbIN KOHTPOJIb
0 pe3ybTary;

2. AnekBaTHO
BOCIIPUHUMATH
OIICHKY YUUTEJIS;

3. Pasnnyate criocod
U Pe3yJIbTAT NCHCTBHS

Pa3gen 5. [IpakTHKYM N0 H3y4YeHHIO CBOIICTB BellleCTB OCHOBHBIX KJIACCOB

HeopraHuveckux coeguuenmii (12 u)

43.

OKCHIBL: KIIacCU(UKAITIA,
HOMEHKIIATYpa, CBOWCTBA, IOJy4CHHE,
MpUMEHEHHE.

P

Jlabopamopnutit onvim Ne27.
Habniwooenue pacmeopumocmu 0kcuoos
ANIOMUHUA, HAMPUSL, KATLUUA U MeOU 8
6ooe.

Jlabopamopuutii onvim_Ne28
Onpeoenenue Kuciomuocmu-
ocnognocmu cpeout ROJIYYEeHHbIX
Pacmeopos c nomMoublo UHOUKamopa.

Jlabopamopnutit onvtm_Ne29.
Ilonyuenue  yenekucnozo  zaza u
e3aumooelicmeue €20 ¢ U3eCMKOBOU
60001,

YMmeHune Ha3bIBaTh
COCIMHEHUSI U3yYCHHBIX
KJIaCCOB (OKCHJIOB);
OMpEeICTISTh
MPHHAJUTISKHOCTh
BEILECTB K
OTIpeICIICHHOMY KJIacCy
coeMHeHUH (OKCUIaMm);
XapaKTepU30BaTh
XUMHYECKHUE CBOICTBa
OCHOBHEIX KJIACCOB
HEOPTraHU4ECKUX
BelecTB (OKCHIOB);
COCTAaBJIATh hopmybt
HEOPTraHU4ECKUX
COC/IMHEHUI HM3yYEHHBIX
KJIacCOB (OKCHJIOB)

®dopmupoBaHue
BBIPAKEHHOU
YCTOHYNBOM y4eOHO-
TI03HABATEILHON
MOTHUBALIUH yUCHUS

K.YVYI.

1. YMmenue
JIOTOBApUBATHCA U
HOPUXOAUTH K 001IIeMy
peleHuo B
COBMECTHOM
JIeATEIILHOCTH,

2. YMeHnune
MPOTYKTUBHO
pa3permaTh
KOH(JIMKTHI HA
OCHOBE y4eTa
WHTEPECOB U MO3ULUH
BCEX €T0 YYaCTHUKOB
P.YV].

1. YMeHHe YYHTHIBATh
BBIJIEJIEHHEIE
YYUTENIEM OPHEHTHPHI
JIEUCTBHUS B HOBOM
y4e0HOM MaTepHale B
COTPYAHUYECTBE C
YUUTEIEM;

2. YMmenune
TJIAHUPOBATH CBOH
JNIEWCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOM
3a/1a4eil ¥ yCIOBUSIMHU
ee peanu3alui.
ILYY].

1. YMenue npoBoanTh
CpaBHEHHE U
KIaccu(pHUKAIAIO TIO

§40

PeaxTuBel u
XUMHYIECKOE
obopymoBaHue
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3aJaHHBIM

KPUTEPHUSIM;
2.DopMupoBaTh y
yUammxcs
MPE/ICTABICHHUE O
HOMEHKJIaType
HEOPraHUYECKHUX
COCTMHEHNH
44. | Tunpoxcumpl. OcHoBaHus: | YMCHHE Ha3bIBaTh 1. YMmenue K.YV . §41 Hatunk pH
Ki1accu(uKanysi, HOMEHKJIATypa, | COENMHEHHS U3YUECHHBIX | OPHEHTHPOBATHCS Ha Ymenne
MOJTyYCHHE. KJIacCOB (OCHOBAHHIA), MTOHUMaHHEe TPUIHH CaMOCTOSTEIIBHO
P OIIPECIIATh ycnexa B y4eOHoi OPraHM30BbLIBATH
Jlabopamopnuwtii onvim_Ne 30. MPUHA/JICKHOCTh JIeATEIIbHOCTH yuebHoe
B3aumooeiicmeue oxkcuoos kanvuyus u BEIIECTB K B3aUMOJICICTBUE B
docgopa c soooit, onpedenenue xa- OTIPEACIICHHOMY KJIACCy Ipymnmne
pakmepa 06pazosasuiezoca 2udpoxcuda | COCTMHEHNH LYY
¢ HOMOWbIO UHOUKAmMOpA. (ocHOBaHHSM) Ymenne:
* OCYILIECTBIIATh
Jlabopamopnutii onvim Ne 3L aHaIH3 0GBEKTOB ¢
«Onpedenenue pH paznuunvix cpeo» BBICIICHUCM
CYIIECTBEHHBIX
IpakTnueckas padora Ne HecymeCTB_eHHHX
MIPH3HAKOB;
4.«Onpenenenne pH pacTBopos .
. OCYIIIECTBIISTH
KHCJIOT U 1Ieao4einy CHHTE3 KaK
COCTaBIJICHHUE I1EJI0T0
U3 4acTeH.
P.YYA.
Ymenus:
1. Ocy1ecTBIsTh
WUTOTOBBIN U
MOIIaroBbIi KOHTPOJIb
0 pe3yybTaTy;
2. AnexBaTHO
BOCIPUHHUMATH
OIICHKY YUHTEIIS;
3. Paznmmuath crioco0
U pe3yJIbTaT JeUCTBUS
45. | XuMuueckue  CBOMcTBA  OCHOBaHMH. | YMeHUe cocTtaBATh | dopmupoBaHUE K.YV . §42 Hatuuk pH,
Peakumst  melirpammzamuu.  Okpacka | GopMyIsl HMHTEPECa K HOBOMY dopmupoBaHue Jo3aTop 00bEMa
HHINKaTOpPOB B  IIEJOYHOH W | HEOPraHMYECKHX TIpeaAMeTy yMeHust paboTath B JKUJIKOCTH,
HeUTpanbHOM  cpepax.  IIpuMeHeHue | coeMHEHUN HU3yYEHHBIX rapax. OropeTka,
OCHOBAaHMH. KJaccoB  (OCHOBaHWH); ILYVYA. JIaTYUK
P YPaBHEHHS XHMHYECKHX DopMupoBaHue TEMIIEPATYPBI
Jlabopamopnbsiit onsim Ne 32. «Peaxyus | peakiyii  (XapaKTepHBIX yMeHHS  HaOIIOIaTh, TUTAaTHHOBBIM,
Heﬁmpaﬂu3auuu», A OCHOBaHHfI); JaT9YuK
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Hemoncmpayuonnwtii Ikcnepumenm Ne
12. «Ocnosanus. Tennoeoii 3ghgpexm
peaxyuu 2udpoKcuoa Hampus ¢
Y2NIeKUCTIBIM 2A30M)

Jabopamopnuulii onvim_No33.
Bzaumooeiicmeue pacmeopoe kuciom
co wenouamu.

Jabopamopnuiii onvim_No34.

XapaKTepU30BaTh
XHUMHAYECKHAE CBOICTBa
OCHOBHBIX KJIaCCOB
HEOPraHUIECKUX
BelecTB (OCHOBAHUM)

JAeJIaTb BBIBOIbI HpI/I
HpOBe,HCHI/II/I OIIBITOB.
P.VV]I.

‘YMeHue pacrno3HaBaTh
OIIBITHBIM MyTeM
OCHOBaHWH,
OIUCHIBATh

XUMHWYCCKUEC pCaKIuu,
HaGJ’IIOZ[aeMI)Ie B XO0JI€

JIaBJICHMS,
MarHuTHast
MeIagKa

Ilonyuenue Hepacmeopumuix
OCHOGAHUIL U UCCNE)06anUe UX CEOIICME OKCIICPUMCHTA.
(na npumepe zudpokcuoa meou (I1)).
46. | AmdoTepHBIC OKCHIBI H THAPOKCHIHI. YMmenue 1. YMmenne K.YVY/. §43
Jlabopamopnutii onvim No35. XapaKTeprU30BaTh OpPHUEHTUPOBATHCS Ha Ymenue
Hoﬂyqenue a_/u¢0mepub1x OCHOBAMHUIL U XMMHUYECKUE CBOMCTBA NNOHUMaHUC MPpHUINH CaMOCTOSATEIIBHO
Uucce008anue ux ceoiicme (Ha npumepe OCHOBHBIX KJIaCCOB ycnexa B yqe6H0171 OpPraHn30BBIBATH
zudpo,{cuoa uunka (I1)). HCOPTaHUYICCKUX JACATCIBHOCTU, lee6Hoe
COE€UHEHHN I 2. YuebOHo- B3aUMOJICHCTBHUE B
(amoTepHBIX TIO3HABATEIBHBIN rpymIe.
HEOpPraHW4eCcKHX HUHTEPEC K HOBOMY ILYVYI.
COCIMHCHUI) y4eOHOMY MaTeprany u Ymenne
criocobam pelieHus peoOpa30BbIBATH
HOBOU YacTHOM 3a/1auu HHPOPMAIIHIO 3
OJTHOTO BUZIA B
JIpyroi.
P.YVY/.
YMeHne CoCTaBIATh
TUTaH pelIeHUs
po0IEeMBI.
47. | Kucnotel.  CocraB.  Knaccudukanms. | YMEHHe Ha3bIBaTh 1.PazButne BuyTpeHneit K.YVY/. §44 PeakTuBs! 1
Howmenknarypa. [Toydenne Kucior. COCJIMHEHUS U3YUCHHBIX | MO3MIMU IIKOJbHUKAa HA 1. YMeHne XUMHYECKOE
TP KJIacCOB (KHCJIOT); YPOBHE MOJIOKUTEIBHOTO  JIOTOBapUBATHCSA U obopyoBaHue

OIIPENIeIISITh
MPUHA]UICKHOCTD
BEILECTB K
OTIpe/IeJICHHOMY KJIaccy
COCJIMHEHUH (KUCIIOT);
YMEHHE COCTaBJIATh
(hopmyIbl
HEOpPraHU4eCcKuX
COCIIMHEHU H3YYCHHBIX
KJTaCCOB

OTHOIIEHHMS K IIKOJIE,
TIOHUMAaHUs
HEO0OXOITMMOCTH YUCHHSI,
BBIPa)KEHHOTO B
npeo0ailaHuy y4eOHo-
M03HABATENbHBIX
MOTHBOB 1
TIpEeIIOYTEHHN
COIIMAIEHOTO CII0c00a
OIICHKHU 3HAHHM;

2. opMupOBaHUE
BBIPaYKCHHOU
yCTOWYMBOH y4eOHO-

MIPUXOINTH K 00IIeMY
PELICHHUIO B
COBMECTHOM

eI TeIIbHOCTH,

2. VMmenue
MIPOAYKTUBHO
paspemiatb
KOH(JINKTHI HA
OCHOBE ydeTa
WHTEPECOB U MO3UIUH
BCEX €T0 YYaCTHHUKOB

LYY/
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MO3HaBaTCIIHLHOM
MOTHBAITUH YICHUSI.

1. YMenue npoBoAnTh
CpaBHEHHE U
KJ1accu(UKAIUIO IO
3aJJaHHBIM
KPUTEPUSIM;

2. ®opMupOBaTh y
YYaLXCS
MpeICTaBJICHHE O
HOMEHKJIaType
HEOPraHUYECKUX
COEIUHEHUH

P.YVY].

1. YMeHue yuuThIBaTh
BBIJICTICHHBIE
YUHUTEJIEM OPUEHTHPHI
JEUCTBUSI B HOBOM
yueOHOM MaTepuale B
COTPYIHUYECTBE C
YUUTEIEM;

2. YMmeHue
IUIAHUPOBATh CBOU
IEUCTBUS B
COOTBETCTBHH C
IOCTaBJICHHOM
3a/1a4eil 1 yCI0BUSIMHU
€€ peau3auim.

48.

XHAMHUYECKHE CBOMCTBA KHCIIOT

TP

Jlabopamopnutii onvim_No36.
B3aumooeiicmeue memannos (maznus,
YUHKa, JHcenesa, meou) ¢ pacmeopamu
Kuciom.

Jlabopamopnutii onvim_No37,
Bzaumooeiicmeue oxcuoa meou (1) u
OKCUOA YUHKA C pACMEOpOM CepHOIl
Kuciomol.

Jlabopamopnulii onvim_No38.
B3zaumoodeiicmeue pacmeopoe kuciom c
HepacmeopuMbIMu 0CHOBAHUAMU.

‘VMeH#ne coCTaBIIsITh
YpPaBHEHUA XUMUYCCKUX
peaxuid,
XapaKTepU3yIOIINX
XHMHUYECKHE CBOMCTBA
KHCJIOT;

YMEHHE paclio3HaBaTh
OIBITHBIM IIyTEM
PacCTBOPBI KUCJIIOT U
menouein

1. YMeHue
OPHEHTUPOBATELCA Ha
IIOHUMAHHEC HpI/I‘-II/IH
ycrexa B yueOHoOH
JIeITeIIbHOCTH,

2. YuebHo-
I03HaBaTEIbLHBIN
HUHTEPEC K HOBOMY
y4e0HOMY MaTepuaiy u
crioco0am penreHus
HOBOM YacCTHOH 3aJ1a4u

K.YVY/.

1. YMmenne
WCIOJIb30BaTh PEUb
JUISL peryssiuu
CBOETO JICUCTBUS;
2. AlekBaTHO
HCII0JI30BaTh
pedeBbIe CpeIcTBA ISt
pereHust
Pa3IMYHBIX
KOMMYHHUKaTHUBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3bIBaHHE,
BIIAJIETD
JUAJIOTHYECKON
¢bopmoii peun
P.YV.

YMmenue
CaMOCTOSTEIIEHO

§45

PeaktuBbl 1
XUMHYECKOe
obopynoBaHue
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aJIeKBaTHO OLCHUBATH
MIPaBUIBHOCTD
BBITTOJTHEHHUS
IEUCTBUS U BHOCUTH
HEOOXOIMMBIE
KOPPEKTHBHI B
HCIIOJHEHNE KaK 10
XOJly ero peaau3alui,
TaK U B KOHIIE

e CTBUA.

ILYYA.

YMmenue:
OCYIIECTBIATh
CpaBHEHHE U
KJIaCCU(HKAITHIO,
BEIOMpAst KpUTEPHUH
JUTS YKa3aHHBIX

JIOTHYECKHX
onepauui;
CTPOHTb JIOTHYECKOE
paccyxaeHue
49. | Comu. Knaccudukanus. Homenknarypa. | YMerue cocraBisith | 1.PasBute BHyTpenneir K.YV §46, PeaktuBsl
Crnioco0bl moJty4eHust cojei (hopmybl [O3MIMH [IKOJIbHUKA HA 1. YMeHue: BOMp. 2, | XUMHUYECKOE
HEOPTaHNIECKUX YPOBHE MOJIOKUTENLHOTO  * CTPOHUTH IIOHATHBIC 3, obopynoBaHue
COEJMHEHUI M3Y4YECHHBIX | OTHOIICHHS K IIKOJE, JUId mapTHepa ctp.160

KJ1accoB (coJiek);
YMEHHE Ha3blBaTh
COCIMHCHUA N3YUYCHHBIX
KJ1accoB (coei);
OIIPENEIIATH
TMPUHAJIC)KHOCTD
BEILIECTB K
OIIpe/IeJIEHHOMY KJ1accy
COeIMHEeHHH (coiel);
YMEHHE COCTaBIISTh
(hopmybl
HEOpPraHWIEeCKHX
COEIMHEHUI

TIOHUMAaHUs
HEOOXOANMOCTH yUEHHs,
BBIPa)KEHHOTO B
npeobaTaHun yaeOHO-
HO3HABATEJIbHBIX
MOTHBOB U
HPEIIOYTEHUU
COLIMATIBHOTO CII0C00a
OIICHKHU 3HAHUM;

2. ®opMupoBaHue
BBIPaYKEHHOU
yCcTOWYMBOH y4eOHO-
TI03HaBATEILHOM
MOTHUBALUH YYECHUSL.

BBICKA3bIBAHMS,
y‘II/ITI)IBaIOHH/Ie, qTO
MapTHEp 3HAeT U
BUJIUT, @ YTO HET;

* 32/1aBaTh BOTPOCHI;
* KOHTPOJIUPOBATh
JIEUCTBUS MapTHEpA.
ILYVYA.

VYmenue:

* OCYLLUECTBIATH
a”aan3 00BLEKTOB C
BBIZACIICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYLIECTBIISTD
CHHTE3 KaK
COCTaBJICHHUE IIEJI0TO
M3 YacTeH.

P.YV.

YMeHeus:
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1. OcymecTBIsATh
WUTOTOBBIN U
MIOIIarOBbIN KOHTPOJIb
0 Pe3yJIbTaTy;

2. AzlekBaTHO
BOCIIPUHUMATH
OIICHKY YUHTEJIS;

3. PazmmgaTs croco®
Y pe3yJIbTaT ACUCTBHS

50. | lIpakTuyeckas padora Ne 5. Hcnonb3oBanue 1. Opuenranus Ha K.YV . Hudposoii
«IToryyeHHe MeTHOTO KYNOpOCay» MPAKTHYCCKUX H MMOHUMAaHHKE MTPUYHH YMmenus paboraTh B MHKPOCKOII
71a00paTOpHBIX padoT, ycnexa B y9eOHOi napax.
HECJIOXKHBIX JICSITEILHOCTH; ILYV].
SKCIIEPUMEHTOB IS 2. YueOHo- VYMenuss HaOIIOIaTh,
JIOKa3aTeIhCTBA MO3HABATEILHBIN JIeNIaTh BBIBOJABI TIPU
BBIIBUTACMBIX HHTEpEC K HOBOMY MIPOBE/ICHUH OTIBITOB.
MIPEIO0I0KEHUH; y4eOHOMY MaTepHay u P.YYA.
OTHCaHKE Pe3yJIbTaTOB croco0aM pemeHus Ywmenne
3THX paboT HOBOM 4aCTHOM 3a7a4u pacno3HaBaTh
OTIBITHBIM ITyTEM
KJIacChI
HEOPTaHUYECKUX
BEIIIECTB, ONICHIBATH
XUMHYECKIE PEaKIIH,
HaOIroTaeMBbIe B X0JIe
IKCIICPUMECHTA.
51. | CaoiicTBa comneit YMenue Pa3zBuBath ciocoonoctr K. YVY/L. §47 PeakTuBbI 1
XapaKTepPHU30BaTh K CAMOOIICHKE Ha OCHOBE  YMeHHE XIMHUYECKOE
CBOMCTBA U3yUYCHHBIX KPUTEPHI YCIICITHOCTH CaMOCTOSITENILHO obopymoBaHue
KJIacCOB y4eOHOM JesITeNbHOCTH OpraHU30BBIBATH
HEOPraHUYECKUX yaebHoe
BelIeCTB (coeit); B3aMMO/IEHCTBUE B
YMEHHE COCTaBIISITh rpyme.
YpaBHEHUSI XUMHUUECKUX ILYYA.
peaxuit, Ymenue
XapaKTEePU3YFOIIIX peoOpa3oBHIBATH
XUMHYECKHE CBOMCTBA MHPOPMAITHIO u3
coneit OJIHOTO BHIA B
JIPYTOH.
P.YVY .
YMeHue CoCTaBIATh
TUTaH PEIICHUS
poOIeMBI.
52. | IlpakTHyeckas padora Ne6. Pemmenne VMeHue: 1. Opuenranus Ha K.YV/. §47,§48, | PeakTuBBHI U
IKCIEPUMEHTANBHBIX 32124 M0 TeMe XapaKTepH30BaTh MTOHNMAaHHE TPHINH YMenus pabortate B UHCTPYK | XMMHYECKOE
«I[IpakTHKYM 110 U3YUEHHIO CBOIICTB XAMHWYECKHE  CBOMCTBA rnapax. obopyoBaHue
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BelleCTB OCHOBHBIX KJIaCCOB OCHOBHBIX KJIaCCOB | ycrexa B y4eOHO ILYYA. Tax 1o
HEOpPraHM4ecKUX coeMHeHn i HEOPTaHNIECKUX JESATENBHOCTH; YMeHuss  HabIIOaTh, Tb

BEILIECTB; 2. YuebHo- JienaTh BBIBOABI TpU

OTIpEETIATh TTO3HABATENBHBIN MPOBEICHUH OTIBITOB.

NPUHAIEKHOCTD HHTEPEC K HOBOMY P.YYI.

BEIIIECTB K y4eOHOMY MaTepHay U YMeHue pacno3HaBaTh

OIpeIeIEHHOMY KIIacCy croco0am penieHus OIIBITHBIM Iy TEM

COEeUHEHH I HOBOM YacTHOM 3aJja4u KJIaCChI

COCTaBJIATH (POPMYJIBI HEOPTraHWYECKHX

HEOPTaHUUECKUX BEILIECTB, OIMCHIBATh

COEIMHEHUH N3yUSHHBIX XUMHYECKHE PEaKInH,

KJIacCOB Ha0Jo1aeMble B X0J1e

YMeHue mpuMeHSTh 9KCIIEPUMEHTA.

MIOJTyYCHHBIC 3HAHUS TS

peLICHUs MPAKTHIECKUX

3a1a4, coOroaast

npasmiIa 6€30MacHOro

oOpamieHus ¢

BEIICCTBAMH

53. | Pemenne 3amau moBbleHHOro ypoBHS | 1.3akperuieHue 3HaHuii U | 1. YMenue K.YV . §40-47

CIIO’KHOCTH pPacCUCTHBIX HABBIKOB y4- | OPUEHTHPOBATHCS Ha Ywmenne

csl. TTOHUMaHHE IPUYUH CaMOCTOATEIFHO

2. YMeHue pelarth ycrexa B yueOHoH OpraHu30BBIBaTh

THUITOBBIE TPUMEPHI JEATENbHOCTH yaeOHOe

KOHTPOJIEHO- B3aUMO/ICIiCTBHE B

M3MEPUTENBHBIX rpymmne

MaTepualioB ILYVYA.

Ymenue:

* OCYIIECTBISATh
aHaiu3 00BEKTOB C
BBIJICJICHEM
CyIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLIECTBIIATh
CHHTE3 KaK
COCTaBJICHHUE IIEJI0TO
W3 YacTeH.

P.YY .

YMmeHus:
1.0cymecTBisATh
HUTOTOBBIA U
[OLIAroBbIA KOHTPOJIb
10 pe3ynbTary;
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2. AnekBaTHO
BOCIIPUHUMATh
OLICHKY YUHUTEIIS,

3. Paznnuats criocob u
pe3ynbTar AeHCTBUS

54. | TectoBblii KOHTPOJb: «IIpakTHKYM 0 | YMeHHE OBlIaJCHUS ‘YMeHue OLICHUTD CBOU K.YYI. 1
H3Y4YeHHIO CBOVICTB BeIeCTB OCHOBHBIX | HaBBIKAMM KOHTPOJIS U yueOHbIE TOCTHIKECHUS Ymenne
KJIACCOB HEOPraHM4eCKHX OLIEHKU CBOEH CaMOCTOSATENIBHO
COeTUHEHHUID». JEATENbHOCTH, YMEHHE OpTaHM30BHIBATH

MPEIBUECTh BO3MOKHbIC ydeOHoe nelicTBre.

THOCJIEICTBUS CBOUX ILYV].

JEeHCTBHI Ymenne
peoOpa30BIBATH
nHpopManuio u3
OJHOTO BUJIA B IPYTOM.
P.YY].

YMeHue cocTaBiATh
TUIaH PEIICHUS
po0IeMbI
Pa3znes 5. OCHOBBI ONBITHO-IKCIIEPUMEHTAJILHOM 1 NPOEKTHOM AesiTeJbHOCTH (164)

55. | TexHuKa 0€30MACHOCTH TIPH BBHITOIHEHUH | VMeHMe 1.Pa3BuTHEe BHYTpeHHEH 1 PeakTuBEI B
CaMOCTOSITEITLHBIX OITBITOB M | XapakTeph3oBaTh TIO3HINH IIKOJIBHMKA Ha XUMHYECKOE
9KCIEPUMEHTOB B JIOMAIIHUX YCIOBUAX U | paskHeHIIne YPOBHE MOJIOKUTEIHLHOTO o0opyznoBaHue
c HCIIONIb30BaHHEM 000pyOBaHUSA | xpmuuyeckue TOHSTHS: | OTHOIICHHMS K IIKOJE,

XUMHYECKOH Ha60paT0pI/II/I. XUMHNYECKUI 3JIEMEHT, IIOHUMAaHUsA
K.]'IaCCI/I(bI/IKaL[I/Iﬂ HEOOXOAUMOCTH yucHus,
BEILICCTB BBIPAXKCHHOTO B

peobaagaHny yaeOHo-
MO3HABATEJIFHBIX
MOTHBOB U
TIPeIIOYTEHNN
COITHAIBHOTO CcrIocoba
OIICHKH 3HAHU;
2.®@opMupoBaHHe
BBIPAXKEHHOU
yCTOWYMBOH y4eOHO-
MO3HABaTENbHON
MOTHUBAILIUH YUCHUS

56. | IlpakTuyeckasi pagora Ne7. Hcnons3oBanue 1. OpuenTanus Ha K.YYI. 1 PeakTuss! n
OO6pareHue co CTeKJIOM (Crudanue 1a60paTOPHOTO00OPY0 | MOHUMAHHUE IPUYUH VYMenuss paboTaTh B XUMHYIECKOE
CTEKJISIHHOU TPYOKH, M3rOTOBJICHHE: BaHUS U CTEKJIIHHON ycriexa B y4eOHOH napax. obopyoBaHue
MUIETKU; KaIWIISPOB; IPOCTEHIINX NIOCY Ibl, IIPOBEJICHUE JESITEIbHOCTH; ILYVYA.

Y3JI0B; IPOCTEUIHX TIPUOOPOB) HECJIOKHBIX 2. Y4eOHo- YMeHus  HaOIoaaTh,
JKCIIEPUMEHTOB JUIS MIO3HABATENbHBII JIeNlaTh BBIBOJBI TIPU
JI0Ka3aTeIbCTBa HHTEpeC K HOBOMY MPOBEJCHUH OMBITOB.
BBIJIBUTAEMBIX yueOHOMY MaTepuaity u P.YVY].
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TIPEATIONIOKEHU;
OTIMCAaHWE PE3yTbTATOB
3TUX paboT

crocobam penieHus
HOBOM 9YaCTHOM 3a1a9n

Ymenune
CaMOCTOSITEIILHOTO
BEICHUS
SKCIEPUMEHTATIbHOMN
JIEATEIILHOCTH,
OITUCHIBATH
XHUMHYCCKHE PEAKIINH,
Ha0JII0JaeMEIE B XOJI€
SKCIIEPUMEHTA.

57.

XUMHMYECKHI aHAIIN3: Ka4eCTBEHHBIN 1
KOJIMYECTBEHHBIN

3HaHHe OCHOB
XHUMHAYECKOTO aHaIN3a

1.OpuenTanus Ha
MMOHUMAaHHKE MTPUYHH
ycnexa B yueOHoOit
JIEATENBHOCTH,

2. YuebHo-
MO3HaBaTEIbHBIN
HHTEpEC K HOBOMY
y4eOHOMY MaTepHaiy U
crioco0am perIeHus
HOBOH 4aCTHOM 3aJauu

K.YVYI.

1. YMmenne
JIOTOBapHUBATHCS
MIPUXOJIUTH K 00IIIeMy
pElIeHHIO B
COBMECTHOM
JIEATEIILHOCTH,
2.YMenue
MIPOIYKTUBHO
pa3permaTh
KOH(IIUKTHI HA OCHOBE
ydeTa HHTEPEeCOB U
MO3UIUH BCEX €ro
YYaCTHHKOB

ILYVY/.

1. ®opmupoBaTh
yMeHHE POBOUTH
CpaBHEHHE U
KIIACCU(PHUKAITUIO TIO
3aJJaHHBIM KPUTEPUSIM;
2.DopMHUpoOBaTh y
YUaIIUXCs
MIPEACTABIICHUE O
HOMEHKJIaType
HEOPTraHUIECKIX
COEUHEHHUI.

P.YV/.

1. YMeHue yIuTHIBaTh
BBIJIEJIEHHEIE
YUHUTEIEM OPUEHTUPDI
JNEWCTBUSI B HOBOM
y4eOHOM MaTepHaie B
COTPYAHUYECTBE C
YUUTEIEM;

2. YMmeHnue
IUTAHUPOBATh CBOU
NEelCcTBHS B

PeakTuBbl 1
XHMHYECKOE
obopymoBaHue
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COOTBETCTBHH C
MOCTABJICHHOM
3a/1a4eil 1 yCIOBUIMHU
€e pean3aluim.

58. | Teoperuueckue OCHOBBI OMBITHO- | YMeHHE OOBSICHATH 1.Pazsutne BuyTpenneii K.YV, PeaxTnBsl
3KCIIEPUMEHTAIbHON u IIPOEKTHOM | 3aKOHOMEPHOCTHU MO3MLMK IIKOJIbHUKAa Ha 1. YMeHue: XUMHYECKOE
JIeSITeIIEHOCTH. M3MEHEHHS CBOWCTB YPOBHE MOJIOKUTEIIFHOTO  * CTPOUTH NOHATHBIE obopymoBaHue

BEIIECTB , 3HAHME OCHOB | OTHOIIEHUS K IIKOJIE, JUIS TTapTHepa
SKCIEPUMEHTAIBHON 1 TTOHUMAaHUS BBICKa3bIBaHM,
TIPOCKTHON HEOOXO/JMMOCTH YUCHHS,  YUMUTHIBAIOLIHE, YTO
JeATEeNbHOCTH BBIPaKEHHOT'O B HapTHEP 3HAeT U
npeoOiailaHuy y4eOHo- BUJIUT, @ YTO HET;
TI03HABATEIBHBIX * 3a]1aBaTh BOIIPOCHI;
MOTHBOB U * KOHTPOJIUPOBATh
TIPEATIOYTCHIH JIeWCTBHS ApTHEPA.
COLMAJILHOTO CIT0c00a ILYVY/.
OILICHKY 3HAHUM; Vmenne:
2. opMupoBaHHUEe * OCYIIECTBIIATH
BEIPOKCHHOU aHan3 00BEKTOB ¢
YCTOHYNBOM y4eOHO- BBIJICTIEHUEM
TI03HABATEIEHON CYIIECTBEHHBIX U
MOTHBAIUH YICHHUS. HECYIECTBEHHBIX
MPH3HAKOB,;
* OCYLLIECTBIIATH
CHHTE3 KaK
COCTaBJICHHUE [1EJI0T0
U3 4acTeH.
P.YVY .
YMenus:
1. OcymecTBIsATh
WUTOTOBBIN U
MOIIaroBbIi KOHTPOJIb
0 pe3yybTaTy;
2. AnexBaTHO
BOCIIPHHUMATh
OLICHKY YUHTEIIS,
3. PaznmuaTs ciocob u
pe3yJbTaT AeHCTBUS

59. | Beibop TemMbI IpoeKTa. ‘YMeHue miaHupoBarthb Pa3BuBaTh CIOCOOHOCTH K.YYI.

[TnannpoBanue eATENHHOCTH. COOCTBEHHYIO K CAMOOILICHKE Ha OCHOBe 1. YMeHue
9KCTIEPHIMEHTAIIBHYIO KpPHUTEPUSI yCIIEITHOCTH JIOTOBapUBATHLCS U

ACATCIbHOCTDL , YMCHHC
BBIIBUT'aTh THUIIOTC3HbI,
CTaBUTb IPOCKTHLIC
3agaqu.

y4eOHOI NesITeIbHOCTH

MPUXOINTH K 001IeMy
PELICHHUIO B
COBMECTHOM
NIEITEIbHOCTH,
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2.YMeHue
MIPOYKTHBHO
paspemarb
KOH(IJIUKTHI HA OCHOBE
y4eTa HHTEPECOB U
MO3UIMHN BCEX €ro
Y4aCTHHKOB

ILYYA.

1. YMeHue npoBOAUTh
CpaBHEHHE U
KJIacCU(UKAIHIO IO
3aJlaHHBIM KPUTEPHSIM;
2. ®opMupoOBaTh y
YYALIIXCS
MIpeCTaBICHHUE O
HOMEHKJIaType
HEOPraHUYECKUX
COEIUHEHUH

P.YY .

1. YMeHue yuuTslBaTh
BBIJICTICHHBIE
YUHUTEJIEM OPUEHTHPBI
ICUCTBHUS B HOBOM
yueOHOM MaTepuale B
COTPYIHUYECTBE C
YUUTEIIEM;

2. YMmenune
TJIAHUPOBATH CBOU
IEUCTBUS B
COOTBETCTBMH C
MOCTaBJICHHOM
3a/1a4eil ¥ yCI0BUSIMHU
€€ peau3alum.

60.

IMoaroroska mpoekra.Coop nHPOpMALIHU
10 JIaHHOM teMe.MoaenupoBanue
MPOEKTHONAEATEIBHOCTH.

YMeHHe IaHHPOBAaTh
COOCTBEHHYIO
9KCTIEPHIMEHTAIIbHYIO
JIeATeNILHOCTh , YMEHHUE
BBIJIBUTaTh TUIIOTE3bI,
CTaBUTb IIPOCKTHbIC
3a/1a4u, coouparp
HHPOPMALIUIO U3
Pa3IUYHBIX
HUCTOYHHKOB,
AHAJIM3UPOBATH,
MOJICTIHPOBaTh
9KCHEPUMEHT

1.Pa3BuTHe BHYTpEHHEH
MTO3UIINY IIKOJIFHUKA Ha
CaMOCTOSATEIBHOE
MIPOEKTHPOBAHUE
y4eOHOM JesITeNLHOCTH
2. opMupOBaHUE
BBIPaYKEHHOU
ycTOWYMBOH y4eOHO-
MO3HABaTENbHON
MOTHUBAILIUH yYEHUS

K.YVI.

1. Ymenue:

* CTPOUTH MTOHSTHBIE
JUTS TTapTHEpa
BBICKA3BIBaHUS,
YUHTHIBAIOIIHE, YTO
MapTHEP 3HAET U
BUIUT, a YTO HET;

* 3a/1aBaTh BOIIPOCHL;
* KOHTPOJIUPOBATD
JeHCTBUS apTHepa.
ILYY].

VYMenue:

PeakTuBbl
XUMHUYECKOE
obopymoBaHue
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* OCYIIECTBIATh
aHaim3 00BEKTOB C
BBIJICJICHAEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYUIECTBIISTD
CHHTE3 KaK
COCTAaBJICHHUE IIEJIOTO
W3 YacTeH.

P.YY .

YmeHus:

1. OcymecTBIATh
HTOTOBBLINA U
MOIIarOBbIA KOHTPOJIb
0 pe3ynbTary;

2. AnekBaTHO
BOCHpI/IHI/IMaTL
OHCHKy y‘II/ITeJ'IH;

3. Pasnnuath criocob u
pe3yJIbTaT AeHCTBUS

61-
65.

Beinonnenue Yy4EOHBIX MPOEKTOB,
OIIBITHO-3KCIICPUMEHTAJIbHBIX pa60T.
IIpakTtuyeckue padoTbl N0 TeMaM
MPOEKTOB yYALIHXCS

HUcnons3oBanue
1m1abopaTopHOT0000PYI0
BaHMS M CTCKISTHHON
TIOCY/IbI, TIPOBEICHNE
9KCTIEPUMEHTOB JUIS
JI0Ka3aTeIbCTBa
BBIZIBUTAEMBIX
TIPEIIOJIOKEHHH;
OITHCaHKe PE3yJIbTATOB
9THX paboT

K.YYI.

1. VYmenne
JIOTOBAPHUBATHCS U
MIPUXOINTH K 00IIEMY
PEIICHHIO B
COBMECTHOM
JIeSITEIIbHOCTH;

2. YmeHue
MPOIYKTUBHO
pasperarb
KOH(IIUKTHI HA OCHOBE
ydera HHTEPECOB U
MTO3HIINHN BCEX €T0
YYaCTHHKOB

ILYVY/.

1. ®opmupoBaTh
YMEHHE MMPOBOINTH
CpaBHEHHE U
KJIACCU(UKAIIUIO 110
3aJJaHHBIM KPUTCPUSIM;
2. ®OopMHUpOBATH Y
yYaImXCs
MIPECTaBICHUE O
HOMEHKJIAType

PeaxTuBbl u
XUMHYECKOE
obopymoBaHue
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HEOPTaHUYECKUX
COCTMHCHHIA.

P.YV.

1. YMeH#He yuuTHIBAT
BBIZICTIEHHBIE
YUHTENIEM OPHEHTHPHI
IEUCTBUSI B HOBOM
y4eOHOM MaTepHae B
COTPYIHHUYECTBE C
yauTeIeM;

2. YMenue
TUTAHUPOBATH CBOU
IEUCTBUS B
COOTBETCTBMH C
MOCTaBJICHHOM
3a/a4eil ¥ yCIOBUAMHU
ee pean3aIum.

66.

ITonroToBka y4eGHbIX IPOCKTOB K
3allINTe

PasBuBaTh criocOOHOCTE
K CAMOOIIEHKE Ha OCHOBE

KpUTEPHUSI YCIIEIIHOCTH
Y4eOHOH eI TeNFHOCTH

K.YV,

1. Ymenne
HCTIOJTB30BaTh PEYb
IUTSL PETYJISIIIAHA CBOCTO
JICCTBHS;

2. AzlekBaTHO
HCII0Ih30BaTh
pedeBbie cpeAcTBa ISt
penieHus

Ppa3IYHBIX
KOMMYHHUKATHBHBIX
3aad, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BIIAJICTh
JIUAJIOTHYECKOM
(dhopmoii peun

P.YVI.

YMeHne
CaMOCTOSTEILHO
aJIEKBAaTHO OIIEHUBATH
MPaBIILHOCTh
BBIITOJTHEHUS IEUCTBUS
1 BHOCUTH
HEOOXOIUMBIE
KOPPEKTHBHI B
HCITOJTHEHHE KaK 110
XOJIy €T0 pean3aIi,
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TaK 1 B KOHLE
eHCTBUA.
ILYVYA.
YmMeHue:
OCYILIECTBIIATh
CpaBHEHHE U
KJIaCCU(HKAITUIO,
BBIOUpAst KpUTECPHH
JUTSL YKa3aHHBIX
JIOTHYECKUX
oIepaLui;

CTPOUTH JIOTHYECKOE
paccyxaeHue

67.

IIpomexxyTouHas arrecTanus.
3amnmra IpoeKToB

YMenue oBiaieHus
HaBBIKaMU KOHTPOJIS U
OIICHKYU CBOCH
JeSITeIbHOCTH, YMCHHE
MIPEIBUACTH BO3MOKHEIC
MIOCJIEICTBUS CBOUX
nefcTBUi

YMeHue OlleHUTh CBOU
y4eOHbIE JOCTUKECHUS

K.YV .

1. YMmenue
WCIOJIb30BaTh PEUb
JUTSI pETYJISIIIAU CBOETO
JICUCTBUS,

2. AekBaTHO
HCIIOJIb30BaTh
pedeBble CpeACTBA ISt
peleHust

Pa3IMYHbIX
KOMMYHUKaTHUBHBIX
3az1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BJIAJIETH
JUAJIOTHYECKON
¢bopmoii peun

P.YVYA.

VYmenne
CaMOCTOSTEILHO
aIeKBAaTHO OIICHHUBATH
MPaBUIBHOCTD
BBITNIOJIHEHHUS ICHCTBHS
¥ BHOCUTH
HEOOXOIMMBIE
KOPPEKTHBBI B
HCITOJHEHHE KaK 10
XOJTy €T0 peau3allum,
TaK ¥ B KOHIIE
JEHCTBUSAL.

ILYV].
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YmeHnue:
OCYIIECTBIIATH
CpaBHEHHUE U
Ki1accu(HKaImIo,
BEIOMpAst KpUTEPHH
JUISl YKa3aHHBIX

JIOTHYECKHX
onepauui;
CTPOUTD JIOTHIECKOE
paccyxcHue
68. | Pemienue 3a1a4 MOBBIIICHHOTO YPOBHS YMeHue oBiageHus YMeHHE OLICHUTH CBOU K.YVYI. PeakTuBsl n
CII0)KHOCTH, PeIIeHIE MPAaKTHKO HaBBIKAMH KOHTPOJIA U y4eOHbIe TOCTIKEHUS YmMenue XAMHYECKOE
OpUEHTHPOBAHHBIX 3aTaHUN OILIEHKHU CBOEH CaMOCTOSTEILHO obopymoBaHue
JeSITeTbHOCTH, YMCHHE OpraHH30BBIBATH
MIPEIBUACTH BO3MOKHEIC y4eOHOe JeiCTBHE.
MOCJIEACTBUS CBOUX ILYVY/.
nencTBui Ymenue
peoOpa30BbIBATH
nHbopManuio u3
OJTHOTO BHIA B IPYTOM.
P.YV.
‘YMeHne cocTaBIsTh
TUTaH pelIeHUs
po0IeMbI
69. | Pemienue 3a7a4 MOBBINICHHOTO YPOBHS YMenue oBiaaaeHus YMeHue o1eHUTh CBOU K.YVY/. PeakTuBel n
CJI0)KHOCTH, PEIICHHE MPAKTHKO HABBIKAMHU KOHTPOJIS y4eOHBIC JOCTHIKEHHUS VYmMenue XUMUYECKOE
OpUEHTHPOBAHHBIX 3aaHU OIIEHKH CBOEM CaMOCTOSTEILHO obopynoBaHue
JeSITeTbHOCTH, YMCHHE OpraHM30BHIBATH
MIPEIBUICTH BO3MOKHEIC yueOHoe JeiCTBHE.
MHOCJIEACTBUS CBOUX ILYYA.
JIEUCTBHIA Ymenne
peoOpa30BHIBATH
HHPOPMAIIHIO m3
OJHOTO BU/JIA B IPYTOM.
P.YV.
‘YMeHue cocTaBIIsTh
IUTaH PEIICHUS
poOIEeMBbI
70. | O6oO1eHne, cucteMaTnu3anus 1 1.3akperuienue 3HaHui | 1. YMenue K.YYI. Paborac
KOPPEKIWsI 3HAHUH YYaIIuXcs 3a Kype U PacUYCTHBIX HABBIKOB OpPHCHTHUPOBATHCS HA VmMenue TecTaMu
«DKCreprUMEeHTaIbHAsI XUMUS», 8 Kitacc. yU-CSI. MMOHUMaHKUE PUIHH CaMOCTOSTEIBHO (vHAMBH
TecToBbIi KOHTPOJIb. 2. YMeHue pelaTth ycrexa B yueOHoH OpraHu30BBLIBATH JlyaJIbHBI
TUTIOBBIC IPUMEPBI JIEATEIIBHOCTH yaeOHOe e
KOHTPOJILHOH pabOTHL. B3aUMO/ICHCTBHE B 3aJIaHusl)
rpyIie
ILYYA.
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YMmenue:

* OCYIIECTBIATh
aHaJIn3 0OBEKTOB C
BBIJIEJICHAEM
CYIIECTBEHHBIX U
HECYIICCTBEHHBIX
MPU3HAKOB;

* OCYILIECTBIIATh
CHHTE3 KaK
COCTaBJIEHHE IETT0TO
W3 YacTeH.

P.YV.

YMeHus:

1. OcymecTBIATh
HUTOTOBBIA U
TIOIIaTOBBIH KOHTPOJIb
O Pe3yJbTaTy;

2. AzlekBaTHO
BOCIIPUHUMATH
OIICHKY YUHUTEIIS;

3. Pasnnuate criocob u
pe3ynabTaT NCHCTBHSA
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KAJIEHJIAPHO-TEMATHYECKOE IVTAHUPOBAHUWE

BHeypouHOii nesiteibHOCTH « XUMMS» - 9 kiacc (68 yacos)
€ YKa3aHHEeM MCIO0JIb30BaHUS 000pyaoBaHus M pPoBoii 1adbopaTopuu
«Touka pocra»

Ne n/m Tema ypoka ILnanupyemsle pe3ybTaThl Koa-Bo Jdara [Undopmauu| Hcnonab3oBanue
Ipeamernnie YY]I JIn4nocTHbIE Meranpeamernbie 1acos OHHas o6opynioBanust
yvia yviI nomaepxka | «Touka pocra»
Y4eOHMK
Tabpuensn
O.C.
BBenenne B Kypc «JKcnepuMeHTAIbHASI XUMHS-9» (2 1)
1. Beoonwuii uncmpykmasic no Th Jate nonarue o npeamete | 1. MoTtuBanus K. YVA. 1 Texnuka
XWUMus — HayKa 3KCIIEpUMEHTaIbHAs. xumun.  ChopMupoBaTh | HaydeHUA 1.Pa3pemienue 0e30I1aCHOCTH B
P IepBOHAYAIbHbIE NpEIMETY KOH(JIUKTa KabuHeTe
Jemoncmpayuonnslit onvtm Ne 1. | npencraBieHus: XAMHUSI 2. VrpasieHue XHMHH HEHTpa
O3Hakomnenue ¢ JadopamopHslm | a) O BeUIeCTBe, a Takxke o | 2. Pa3BuBarh MOBEICHUEM MTapTHEpa «Touka Poctay.
obopyoosanuem; npuémol | IPOCTBIX U CIIOKHBIX | 9yBCTBO ILYY]. 3HAKOMCTBO C
be3onacnoii padbomoi ¢ HUM. BELIECTBAX; ropAOCTH 3a 1. ®opmupoBaHue o0opynoBaHHuEM
0) HauaTh (OPMHUPOBATH | POCCHHCKYIO TI03HABATENbHOH IETIH .
yMEHHE XapaKTepU30BaTh | XUMHUYECKYIO e CuMBOJIBI
BEIIIECTBA, UCTIONIB3YS ISl | HAyKy XUMHYECKUX
sToro ux (usmdeckue | 3. HpaBcTBEeHHO- 9JIEMEHTOB
CBOMCTBA. 3TUYECKOE e XuMHUYECKUE
OLICHUBaHNE (dopMyIIEl
TepMuHbI
AHanuz u
CHHTE3
P.YYI.
1.Ilenenonaranue u
IUIAHUPOBAHHME.
2. | BXogHO€ TECTHPOBAHHUE N0 1

TeOPEeTUYECKUM U
NPaKTHYeCKUM 3HAHUSIM 32 8
KJ1acc

Pa3zpnen 1. MHoroo0pa3ue XuMH4YeCKHX Peakuuidi B IKCNEPUMEHTAIbLHON xumuu (154)

Tema 1. Xumuueckue peaxyuu (6 u)
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Ilpakmuueckasn paboma Ne 1 ‘YMeHue n0Jb30BaThCs Pa3zBuBarh PeryasiTuBHbI€: JlaTank
«lIpasuna mexnuxu 6ezonacnocmu HarpeBaTeIbHbIMU YMEHUS OcyuecTBIsIIOT TeMITEpaTyphl
npu padome c 1a00pamopHvIM npudopamu OLICHUBATh MOIIArOBEIA KOHTPOJIb (Tepmomnap-
obopyoosanuem. Uzyuenue cmpoenusn CHTYALMIO U 0 Pe3yNbTaTy Hb1)
b
niamenu» OIEPaTUBHO Ilo3HaBaTenbHbIE: CIIMPTOBKA
TIPUHIMATb CrposT peueBoe
pemenue, BBICKa3bIBaHHUE B
HaXOINUTh YCTHOM U MUCBMEHHOU
aJIeKBaTHBIC ¢bopme
CIIOCOOBI KoMMmyHHKaTHBHbBIE:
B3aMMOJCUCTBY  YUUTBIBAIOT pa3HbIe
s c MHEHHS B CTPEMSATCS K
OJTHOKJIACCHUKA  KOOPIUHAIUH
MM BO BpeMs Pa3IuYHbIX IO3ULIAN B
TIPOBCACHUA COTPYAHUYCCTBE
NIPAKTHUYECKON
paboThL.
OBP B 3kcniepuMeHTaIBHOM 3HaTh OMPEACICHHS dopmuposats  Ilo3HaBaTedbHbIE: §1, JaTauk
UMUK OKHCJIUTEILHO- 5 MOTHBAIHIO K BEIOMPAIOT OCHOBaHHS TeMnepaTypj)I
.]Ia 6opamopubu7 onvim M 1 BOCCTaAaHOBUTCIIBHOU LeJIEHATIPABIICH U KPUTCPHH LA IIJIaTUHOBBIU
peaknun, OKHUCIIUTCIIA, _ KﬂaCCI/I(bI/IKaHI/II/I
«H3yuenue peakyuu 63au- BOCCTaHOBHTENA. YMETh . peakiyii
MoOdeiicmeus Cy1bpuma HAMPUA | ypaBHUBATH o TPe06pA3OBHIBATE
C HEPOKCUOOM 8000P00aY» OKHCJIMTEIIbHO- DOSHABATEILHO UHPOPMALIHIO U3
BOCCTAHOBUTEILHBIE " OJIHOTO BHTA B IPYTOI
peakuuu, pa3biICHITH ACATEILHOCTH, W BBLIGUPATH JUTs Ces
OPOLECChl OKUCIICHUS U OCO3HAaHHOC, o O6HyIO (1’ opMy
BOCCTAHOBJICHUS, YBOKHUTEILHOE trxcarum
MIPUBOAUTH IIPUMEPBI u
OKHCJIUTEIIBHO- NOGpOKEnaTeND NPCACTABICHI
BOCCTaHOBHTEIIFHBIX HOe MH(OpMALIHH
peaKIpii, PeryJisiTHBHBIE:
OTHOIICHHUC K BBIJIBUT'AIOT BEPCUU
Apyromy pereHus MpooIeMBl,
YEJI0BEKY, €ro 0CO3HABaTh KOHCYHBIH
MHEHHIO, pe3yiabTar
MHUPOBO33pPEHI KoMmMmyHukaTHBHBIE:
10. OTCTaMBaTh CBOIO

TOUYKY 3PCHHU,
NIPUBOJIUTh APTyMEHTHI,
MOATBEPXKAs UX
(haxramu

pa3nuyaTh B yCTHOM
peun MHEHHE,
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J0Ka3aTcIbCTBA,
TUIOTE3bI, TCOPUU

TermnoBoit 3 heKkT XUMHIECKIX 3HaTh dopMHUPOBaTH PeryasiTuBHbIC: §2 JaTunk
peaxuuii. [TonsTie 06 3K30- 1 KJIacCU(HUKAIIMOHHBIN LIEJIOCTHOE BBIJJBUTAIOT BEPCHU TeMIepaTypbl
TIPU3HAK MHpPOBO33pEHHE,  PEIICHHUs IPOOIIEMBI, TUIATUHOBBIN
OHAOTEPMHUYCCKUX PCAKIUAX. o
9 TEPMOXHUMHUUYECKUX COOTBETCTBYIOI[  OCO3HABATh KOHEUHBIH
HAemoncmpayuonnoiii onvim Ne peakuuii. ITonnmars ee pe3ynbTar
2[pumepol K30~ U 3HAYEHUE TEPMMHOB! coBpeMeHHOMy  Ilo3HaBaTe/bHbIE:
OHOOMEPMUYECKUX PEARYUIL. TenaoBoi 3 pexT YPOBHIO BBIOMPAIOT OCHOBAHMS
Hemoncmpayuonnvtit onotm Ne 3 | xumiraeckoii peakuuu, pa3BUTHA Y KPUTEPHUH ISt
«Tennoeoii 3ppexm TEPMOXHMHYECKOE HayKH. KIIaCCH(UKALHH
Pacmeopenus geuyecma 6 600e» YPaBHEHUC PCaKIuH, peakuuii
JK30- H npeoOpa3oBbIBaTh
SHIOTEPMHUIECKHE nHpopmanuio u3
peaknuu. YMeTbh OJTHOTO BHJIa B IPYTOM
3aIMMChIBAaTh U BBIOMpATh 11 ce0s
TEPMOXUMHUUECKHE ynobHyto Gopmy
YpaBHEHHs peakiuid 1 ¢bukcanun
BBIYHCIIATh KOJINYECTBO TpeICTaBICHUS
TEJIOTHI T10 nHbopManuu
TEPMOXHUMHUUYECKOMY
YPaBHEHHIO PEaKIHH.
CKOpOCTI) XUMHYECKUX 3HaTh OIpeneIeHue ®opMHUPOBaAThH PeryasituBHbIe: §3 Hatuux pH
peakwuit CKOPOCTH XHMHYECKOH MOTHBAIHIO K CaMOCTOSITENIHLHO
. peakuuu u eé LeJICHAIPaBJIeH  OOHapy)KHBAIOT U
Jemoncmpayuonnsiii onvim Ne . N
. . | 3aBUCHMOCTB OT YCIIOBHH | HOM bopMynupyroT
4Bzaumooeticmeue yunka ¢ CONAHOU
9 NPOTEKAHUS] PEaKIUH. NO3HABATEJIbHO  Mpo0IeMy.
U YKCYCHOU KUCTOMAMU. .
y [TonumaTh 3HauUEHKE 7} ITo3naBaTesbHBIE:
Bzaumooeiicmsue epanyuposannozo
% N TEPMHUHOB JIeTeIbHOCTH, BBISIBJISIFOT IPUYUHBI 1
YUHKA U YURKOGOU NBLAL C COTANOU «KaTanu3aTopy, OCO3HaHHOE, CIIE/ICTBHS SIBIICHUH,
Kuciomou. Bzaumooeiicmeue okcuda
- . 8 «UHTHOHUTOPY, YBaO)XUTEIBHOE CTPOSIT JIOTHYECKHUE
meou(ll) ¢ ceproil Kucromoti pasuou
«(epMeHTBD». u paccyxaeHus,
KORyerMpayuil npu. pasmolx JoOpoKenaTesab  YCTAHABIMBAIOT
memnepamypax. HoO S ———
Jlabopamopnutit onvim Ne 2 ClIEICTBEHHBIE CBI3H
«H3menenue pH 6 xo0e KoMMyHHKATHBHbIE:

OKUC/IUMEJIbHO-60CCMANHO-
6UMEJIbHbIX peakuuﬁ»

YVUHUTBIBAIOT Pa3HBIC
MHCHHUS U CTpeMSITCSI K
KOOpAWHAIUH
Pa3IMYHBIX MTO3UIUHN B
COTPYIHHYECTRBE,
(bopMyTHpYIOT
COOCTBEHHOE MHCHHE U
MTO3MIIHIO
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IlIpakmuueckasn paboma Ne2. YMmeTs ompenensaTs, kak | Pa3BuBath PerynsiTuBHbIe: Hatuuk
H3yuenue énusnusn ycnoeuii U3MEHHUTCS CKOPOCTh yYMEHUS OcymeCTBJEsHOT HarpsHKEHUS
. PeaKLuy 1oJ| BIUSTHUEM OLICHUBATh TIOIIArOBBII KOHTPOJIb
npoeedeuuﬂ XumuueckKou
" pa3nuuHbIX (HaKTOPOB CUTYaIHIO U 0 pe3yibTaTy
peaxyuu na eé ckopocms. Th OTIEPATUBHO IMo3HaBaTe/LHBIE:
P HPUHAMATE Crposr peueBoe
Jlabopamopnsiii onvim Ne 3 pelieHue, BBICKa3bIBAHHUE B
«CpagHumeJlea;l xapaxkme- HaXOOUTh yCTHOﬁ M MICbMEHHON
PUCHUKA 60CCHAHOBUMEIbHOUL 4JICKBATHBIC (opme
CHOCOBHOCTIIL MEMALILOBY CTIOCOOBI KomMMyHuKaTHBHBIE:
B3aMMOJCUCTBY Y UUTBIBAIOT Pa3HbIe
S C MHEHUSI U CTPEMSATCS K
OJIHOKJIACCHUKA  KOOPJMHALIMH
MU BO BpeMms Pa3IMYHbBIX O3 B
MPOBE/ICHUS COTpPY/THUYECTBE
TIPaKTUYECKOU
paboThL.
Pemenue 3a7a4 noBeiieHHOTo YpoBHsI | 1.3akperuienue 3Hanuiu | 1. Ymenue K.YVYI.
CJIOHOCTH MIPAaKTUYECKHX, OpPHCHTHPOBAaTh  YMEHHE
pacyeTHHIX HABBIKOB y4- cs Ha CaMOCTOSTEIHHO
CsL. TIOHNMAaHHUe OpraHU30BBIBATH
2. YMeHHe pemartb NIPUYMH ycriexa  ydeOHoe
THIIOBBIE IPUMEPHI B y4eOHOM B3aUMO/ICHICTBHE B
KOHTPOJILHO- JeATENbHOCTH rpyIme
U3MEPUTENIbHBIX ILYYA.
MaTepUalIoB Ymenue:

* OCYHIECTBIISITh aHAIH3
00BEKTOB C
BBIJIEJIEHAEM
CYIIIECTBEHHBIX
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTh CHHTE3
KaK COCTaBJIEHHE
LIEJIOr0 U3 YacTell.
P.YY .

YMmenus:

1. Ocy1ecTBIsATh
HWTOTOBBLIN H
[OIIAroBbIA KOHTPOJIb
0 pe3yJbTary;

2. AneKkBaTHO
BOCIIPHHUAMATH OI[CHKY
YUUTEIIS,
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3. Paznnuatk ciocob u
pe3ysbTar AeHCTBUS

Tema 2. Inekmponumuueckas ouccouyuayus (9 u)

9. 193 TICKTPOTUTHYECKAS 3HaTh OIpeneeHIs ®opmMHpOBaTh PeryasituBHbIC: §6 Hatank
JUCCOLMALIHS — TJIABHOE MOHATUH «3JIEKTPOJIUT», | OTBETCTBEHHOE CTaBST y4eOHYIO 3NEKTPO-
o «HEDJICKTPOIIUTY, OTHOIIICHUE K 3ajauy, ONpeaessoT TIPOBOAHOCTH
YCJIOBHC HPOTCKAHNS pCAKIIHH B «ANEKTPOJIUTHYECKAs YUYEHHIO, MOCJIEA0BATEILHOCTD
pacTBOpax. JUCCOLHAIHsN». YMETh FOTOBHOCTH U [POMEIKY TOUHBIX
Hemoncmpayuonnulii onvim WIUTIOCTPUPOBATH CIOCOOHOCTh K IIEJICH C yueToM
NedHcnoimanue pacmeopos éewyecms | IpUMEPaMK U3YyYEHHBIE CaMOpa3BUTHUIO KOHKPETHOTO
Ha 271eKMpUuieckyo npoeoouMocHib. MIOHATHSL ¥ OOBSICHATDH u pe3ynbTara,
Heuoicenue uonos 8 d1eKmpuieckom MIPUYHHY caMo00pa3oBaH  COCTAaBJISAIOT IUIAH U
nose. ANEKTPONIPOBOAHOCTH nto. Pa3BuBaTe  aNropuTM ACHUCTBUI
BOJHBIX PacTBOPOB koMMyHHKaTHB  Ilo3HaBaTe/bHBIE:
ﬂeMOHcmpauuoﬂublﬁ onovim _]V:o5 COHeﬁ, KHCJIOT U HYIO CaMOCTOSTEJIIBHO
«Inexmponumut u miesodei. KOMIIETEHTHOCT ~ BBLAEISIOT
HeINeKmpoaUmbL» b, YMCHHC (bopmymapyior
yBaXkaTh MHYI0  TI03HABAaTECIHHYIO IIEITh,
TOYKY 3pEHHUS HCTIONB3Ys 00IIne
pu MIPUEMBI PEIICHUS
00CyXIeHUN 3a1a4
IPOOIEMBL. KomMyHHKaTHBHbBIE:
KonTtpons u onerka
JICHCTBUH apTHepa
10. DJIEKTPOTUTHYECCKAS 3HaTh ONpeaeNICHHS DopmupoBaTh PeryasiTuBHbIC: §7 PeaxTussl u
JUCCOLMALHS KUCTIOT HOHATHH «KHUCIOTa», OTBETCTBEHHOE CTaBAT y4eOHYIO XUMHYECKOe
o o «OCHOBaHHE», «COJbY» C | OTHOIIEHHE K 3ajauy, OIpPEeAeNsIoT o0opynoBaHUE
I0EJI0YEH U COJICH. TOUKM 3PEHHs TEOPHH YUYEHHUIO, M10CJIENOBATENLHOCTD PeakTtuBel u
AIIEKTPOIUTUIECKOH TOTOBHOCTb U TIPOMEKY TOUHBIX XIMHUYECKOE
JUCCOIHAITH. YMETh CIOCOOHOCTh K IeNIed ¢ y4eToM obopymoBaHue
OOBSICHATH 00IIHE CaMOpa3BUTHIO KOHKPETHOT'O
CBOWCTBa KHCIIOTHBIX u pe3yInbTara,
UIIETOYHBIX PAacTBOPOB caMo00pa3oBaH  COCTaBISIOT IUIaH U
HaJIMYMEM B HUX HOHOB | HIO. ANTOPUTM JeHCTBUH

BOJIOpPOJIa U TUAPOKCHI-
HOHOB COOTBETCTBEHHO,
a TaKXXe COCTaBJIATH
ypaBHEHUsI
BJIEKTPOIUTHYECKOM
JIACCOIHAIMH KHCJIOT,
OCHOBAaHHU U COJEH.

Ilo3naBartenbHble:
CaMOCTOSITEIILHO
BBIJICIIAOT
(bopMyTHPYIOT
MO3HABATENILHYIO 1ICITh,
MCTIOJB3YS 00IIIHE
MIPUEMBI PEIICHUS
3amaq
KoMmmyHuKaTHBHbBIE:
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Kontposns u onienka
JieiicTBuil mapTHEepa

11.| CunbHBIE U cl1a0bIe 3HaTh ONpeaeseHUs dopMHUPOBaTH PeryasiruBHble: §8 Jlaruuk
JIEKTPOJIATSL TTOHSTHH «CTeNeHb OTBETCTBEHHOE CTaBsT y4eOHYIO ANEKTPO-
JaGopamopnviii onvim Ne 4 ANIEKTPOJIUTUUCCKOMN OTHOIIIEHHE K 3a7a4uy, ONpPeICIsIOT MPOBOTHOCTH
JIUCCOIIMAIUIY, KCHIIBHBIC | YICHUIO, MOCJIeTOBATEIHHOCTD
«Cunvnvie u cnabuie snex- SIIEKTPOJIATED), TOTOBHOCTD H TIPOMEIKY TOUHBIX
mpoJumal) «CITabBIeNEKTPOIIUTEDY. CIIOCOBHOCTh K TIesieif ¢ yueToM
[HornmaTh pasHHUILY CaMOpa3BUTHIO KOHKPETHOTO
MEXIy CHIBHBIMH U u pe3yInbTara,
CI1aObIMU SJIEKTPOJIUTAMH | caMOOOpa3oBaH  COCTaBILAIOT ILUIAH U
HIO. aJTOPUTM JEHCTBUI
Ilo3naBaTenbHbBIE:
CaMOCTOSTEILHO
BBIACIISIFOT
(bopMyITHPYIOT
MO3HABATENILHYIO 11EJTb,
HCIIOJNB3YS O0IIIHe
IIPUEMBI PELIECHUS
3a1a4
KoMMmyHHuKaTHBHBIE:
Kontpons u onexka
JIEUCTBUH apTHEpa
12. Peaxkiiuu norHoro ooOmeHa. 3HaTb onpeaeeHne DopMHUPOBATH Ilo3naBareabHbIE: §9 Jlatank
Jla6opamopuuiii onvim Ne 5 peaxImii HOHHOTO MHPOBO33pEHHE, CAMOCTOSTEIBHO ANEKTPO-
«Bzaumodeiicmeue 2udpoxcuda oOMeHa, yCIoBUS UX COOTBETCTBYIOII  BBLICISIOT MPOBOHOCTH,
Gapus ¢ cepnoii Kuciomoin NpOTEKaHUsl. YMETh ee (hopMyIHpYIOT Jo3atop 00béma
TMoxrotoska x THA COCTAaBJATH MONHBIC 1 COBPEMECHHOMY MO03HABATENBHYIO LIENb, JKHUIKOCTH, OF0-
COKpAIEHHbIC HOHHBIC YPOBHIO WCIIOJIB3YS O0IIIHe petka
ypaBHEHHS HEOOpPaTHMBIX | Pa3BUTHSA NIPUEMBI PELIECHUS
peakuuii U pa3bsACHIATH HayKH, 3a7a4
HUXCYIIHOCTh, NMPUBOINTH | KOMMYHUKaTHB  KOMMyHHMKaTHBHbIe:
TIPUMEPHI peaKIHid HYIO KonTtpons u oreHka
HOHHOTO OOMEHa, KOMIIETEHTHOCT  JIEHCTBUH MapTHepa
UAYIMIAX IO KOHIA. b U yBaXXCHUE
K WHOHM TOYKe
3peHHs MpH
00CYXIeHUN
Pe3yIbTaToB
BBITIOJITHEHHOM
padoTHL
13.| Peakuuu MOHHOTO OOMEHA. YMeTh MpUMEHSTH Pa3BuBath PerynsituBHbBIE: MOBTOPHTH | JlaT4UK
TEOPETUYCCKHUE 3HAHHUS YMEHHUS §9 JNEKTPO-
HA MPaKTHKE, OOBICHATH | OICHUBATH MPOBOTHOCTH
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Jlabopamopnwiii onbim | pe3yibTaThl IPOBOAUMBIX | CUTYalUIO U OcyecTBISIIOT
Ne6Peaxyuu obmena MedcOy | OTBITOB, OIEPaTUBHO MOILIAroBbIil KOHTPOJIb
PACME0PaMU HIeKMPOIUMOS. XapaKTepU30BaTh MIPUHUMATb O pe3yabTaTy
Jlabopamopnoiii  oneim ~ Ne 7 | YCTOBUS IPOTEKAHUS peleHue, Ilo3naBaTteJbHBIE:
«Odpazosanue coneii aumonusy | PEAKIMI B pacTEopax HaXOJUTh CrposT peueBoe
Petniene 3a/1a4 MoBbiIIeHHOTO ypopHs | ZISKTPOTHTOB 710 KOHIQ. | afIcKBATHBIC BBICKASEIBAHNC B 5
CIOMKHOCTH CTIOCOOBI YCTHOH ¥ MNCHMEHHOH
B3aUMOZAEHCTBU  (opme
i1 c KomMmyHuKaTHBHBIE:
OJIHOKJIACCHUKA  YYHUTHIBAIOT Pa3HEIC
MU BO BpeMs MHEHHUS U CTPEMSTCA K
MIPOBEICHUS KOOPIMHAIUU
MIPaKTUUECKOIt Pa3IUYHbIX MO3ULHUI B
paboTHL COTpPYTHUYECTBE
14. Hpa](mulleCKa}l paﬁoma ANe3. | YMeTh oCcyIecTBIATh ®opMHUpPOBaThH PeryasituBHbIe: PeakTuBbl 1
«Pewenue XUMHYECKHE OMBITHI Ha MHpPOBO33pPEHHE,  CTaBSIT yUeOHYIO XAMHICCKOC
3HaHUE KaYeCTBEHHBIX COOTBETCTBYIOII  3aj]iauy, ONPEaeIIIoT obopynoate
IKCnepumenmaibHblX 3a0a4 Ha ..
peaxIuii; CoCTaBIATh ee MOCNIE0BATEILHOCTD
onpedenenue  KAMUOHO8 U | 1oy u COKpAIUEHHBIE | COBPEMEHHOMY  MPOMEXYTOUHBIX
anuonoe»Th HOHHBIE ypaBHEHUS YPOBHIO LeJel ¢ y4eToM
HEOOPaTUMBIX PeaKknuil U | pa3BUTHA KOHKPETHOT'O
Pa3bACHATH UX CYIIHOCTh. | HayKH, pe3ynbrara,
XapaKkTepu30BaTh KOMMYHHKaTHB  COCTaBJIAIOT IUIaH U
YCIIOBUSI TEUCHHUS HYIO ITOPUTM JCHCTBHI
peaknuii, uaymmx 1o komnereHTHOCT — Ilo3HaBaTesbHBIE:
KOHIIa, B PacTBOpax b U yBaKCHHUE CaMOCTOSITENIEHO
3JIEKTPOJIUTOB. K MHOM TOYKE BBIJIEIISIOT
3peHuUs Ipu (bopMyTHPYIOT
00CyXIeHUI MO3HABATENBHYIO LIeJb,
pe3ybTaToB HCTIONB3Ys 00Ine
BBITIOJTHEHHOI MIPUEMBI PEIICHUS
paboTsL. 3a1a4
KomMmyHukaTHBHbBIE:
Kontpons u onenka
JIeficTBUH mapTHEpa
15. Fuc)po JIU3 COJIelL. 3HaTh ompenaeIeHue DopMHUPOBaTH PeryasituBHble: § 10 PeakTuBbl u
Pelenne 3a1a4 MOBBIIICHHOTO ypoBHs | TMAPOJIH3a COJei. YMETh | OTBETCTBCHHOE BHOCSIT HEOOXO/IMMBIE XMMHUUYECKOE
CIIOKHOCTH OIpENeNIATh XapaKTep OTHOIIEHHUE K KOPPEKTHUBHI B ICHCTBHUE obopynoBaHue
Cpelbl PacTBOPOB COJEH | yUEHHIO, HOCJE €ro 3aBEepIICHUs

o ux COCTaBy.

TOTOBHOCTH U
CIIOCOOHOCTE K
CaMOpa3BUTHUIO
"

Ha OCHOBE €Tr0 U y4era
XapakTepa CaeIaHHbIX
onOoK.
ITo3HaBare/bHbIE:
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caMoo00pa3oBaH
HIO.

CTPOSIT peYeBOE
BBICKA3bIBAHKE B YCTHOM
U IIUCHMEHHOH popme

KommyHukaTHBHBIE:
KOHTPOJIUPYIOT
JIEHCTBUS NapTHEPa
16. Hpakmuuecmm paﬁoma No4., YMeTb NpUMEHSATH Pas3BuBath PeryasituBHbIC: 1 [ToBToput | PeakTussl u
Pewenue TEOpEeTUUECKUE 3HAHUS YMEHUS OCyIIeCTBISIIOT b 1O XUMHUYECKOE
HAa TIPaKTHKe, OOBSICHATH | OICHUBATH MOIIArOBBIN KOHTPOJIb yueOHHKY | 000pyI0BaHKE
IKCnepumMenHmaibHblX 3a0au
pe3yJIbTaThl NPOBOJUMBIX | CHUTYAIHIO U MO Pe3yybTaTy MaTepuan
no meme OIIBITOB, OIIEPATHBHO Io3HaBaTe/IbLHbIE: rnassl .
«Inekmpoaumuueckan XapaKTepU30BaTh TIPUHIMATb Ctpost peueBoe
ouccoyuayus». Th YCIIOBHS MPOTCKAHHUS pemenue, BBICKa3bIBaHUC B
peakuuii B pacTBOpax HaXOIHTh YCTHO¥ M MUCHhMEHHOM
JJIEKTPOJIUTOB IO KOHIIA. | aJeKBATHBIE dopme
CHOCOOBI KommyHnukaTuBHbIE:
B3aUMOACHCTBH  YUHUTHIBAIOT Pa3HEIC
s MHEHHUS U CTPEMSTCS K
OJHOKJIACCHUKA  KOOPIUHAIIUH
MH BO BpeMsI Pa3IMYHBIX [TO3UIIUN B
MIPOBEACHUS COTPYJHUYECTBE
TIPaKTUYECKOU
paboThL.
17.| TecToBBIi KOHTPOJIbHO VYMeTh HUCIoIb30BaTh DopMHUPOBATH PeryasituBHbIe: 1 [oBTopur
pazdeny «MuorooGpasue prOOpeTEHHBIC 3HAHUSA. | OTBETCTBEHHOE OCYIIECTBISIOT b IO
. OTHOIIICHHUE K MOIIArOBBIN U YUCOHUKY
XUMHUYIECCKHUX p€aKlIMu B .
= YUCHHIO, HUTOTOBBINA KOHTPOJIb 10 MaTepua
IKCIIEPUMEHTAIBHOU XUMHID) FOTOBHOCTb M pesynbTary. IJIaBbI
CIOCOOHOCTH K
CaMOPAa3BUTHUIO
u
caMo00pa3oBaH
HI0.
Pa3nes 2. [IpakTHKYM 110 H3Y4YE€HHIO CBOMCTB NPOCTHIX BelIECTB: HEMETAJLIIOB M METAJLJIOB, HX coenHeHni (394)
Tema 3. Ceoticmea zanozenos(s u)
18.| T'amoreHsr: Q)HSquCKI/Ie u 3HaTb 3aKOHOMEPHOCTH dopMHUpPOBaTH PerynsiTuBHbie: 1 § 12 PeakTuBbl u
XUMHIYECKHE CBOMCTBA U3MEHCHHS CBOWCTB LEJIOCTHOE [Tnanupytot cBou XHMHUYECKOE
Jlemoncmpayuonnsiii onvim No6 szeMeHTOB B A-rpynmax. | MUpOBO33pEHUE, JIEHUCTBUSA B cBssnC o0opynoBaHue
DusiecKlle CROLiCcmEd 2al0oeHos. METh J1aBaTh COOTBETCTBYIONI  ITOCTABJICHHOW 3a1aueit
. XapaKTEPUCTUKY ee 1 YCIIOBHSIMH €€
/labopamopHulii onvim 3JIEMEHTOB-TAJIOTEHOB 10 | COBPEMEHHOMY  DPELUECHHUS
Ne8Pacnosnasanue consanoii HUX TONOKEHHIO B YPOBHIO Io3HaBaTeIbLHbBIE:
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KUCTIOMb, XJIOPUO08, 6poMuUd0s, MIEPUOINIECKOM TadNuIe | pa3sBUTHA CraBst u GopMyIUPYIOT
100ud08 u tooa. U CTPOEHHUIO aTOMOB. HayKH. e 1 TIPOOJIEMBI YpOKa
TP KommyHHKaTHBHBIE:
AnekBaTHO
UCTIONB3YIOT PeUeBbIe
CpeacTBa A
sddexTrBHOTO
peleHus
KOMMYHHUKaTHBHBIX
3aga4 JINYHOCTHBIE:
Pa3BuBaroT ocozHaHHOE
OTHOIIICHHUE K CBOUM
COOCTBEHHBIM
MOCTyIIKaM
19. Xnop. CaoiicTBa u 3HaTh CBOWCTBa XJOpa DopmupoBaTh PeryasiTuBHbIC: §13 Anmnapat s
IPUMEHEHHE XJIOopa KaK MPOCTOTO BEIECTBA. | IEJIOCTHOE Paznuuarot cnuoco6 u IIPOBEICHUS XU-
TP YMeTh COCTaBIATh U MHPOBO33pEHHE, Ppe3yJIbTaT ACUCTBHS MHYECKUX MPO-
. OOBSICHATh C TOYKH coorBercTByOll  Ilo3HaBaTebHBIE: reccoB (AIIXP)
Aemoncmpauuonnsiii onvim Ne 7 3peHHs OKHCIICHUS U ee Brnanerot o6umm
«Hzyuenue gusuueckux u BOCCTAHOBJICHHS COBPEMEHHOMY  MPHEMOM PELICHHUs
XUMUYECKUX CEOUCHIE X10Pa) yPaBHEHHS pPeaKIuid, YPOBHIO 3amaq
XapaKTepU3YIOIIIX pa3BUTHA KommyHnukaTuBHbIE:
XIMHUYECKHIE CBOHUCTBA HayKH. JloroBapuBarotcs o
XJIopa. COBMECTHOU
JIeSITeIIEHOCTH,
MPUXOMS K 00IIeMy
PpELIeHUI0
20. CoenMHEeHNS TAIOTEHOB. 3HaTh cHocod BocnureiBats Ilo3naBare/bHbBIC: § 14 PeaktuBsl u
XII0pOBOIOPO/I. MOJTy4eHHUs PpOCCHICKYO BrnazgeroT o0mum XUMHUYECKOE
Jlemoncmpauuonnsiii onvtm Ne§ XJIOPOBOZOPOAA B TPaKIAHCKYIO MIPUEMOM PELICHUS obopyznoBaHue
nabopaTopuy U yMeETh UJICHTUYHOCTb: 3amayq
Honyuenue xnopogodopoda u K .
pacmeopenue ezo 6 6ode. cobupaTh €ro B HaTPUOTHU3M, OMMYHHKATHBHbIE:
npoOupKy, Koily. YMeTs | J000Bb U JloroBapuaarotcs o
U XapakTepru30BaTh yBaXXCHHUE K COBMECTHOM
CBOMWCTBa Orteuectsy, JIEeATENbHOCTH,
XJIOPOBOJOPO/IA. YyBCTBO MPUXOJIAT K 00IeMy
rOpAOCTH 3a PELICHUIO.
OTeYeCTBEHHYI0  PerysasiTuBHbIe:
HayKy. IInanupyroT cBOU
JIeUCTBUS B

COOTBECTCTBUHU C
MOCTaBJICHHOM 3a1auei
1 YCIIOBHSIMH €€
peanuzanuu
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21. Hpaxmuuecxaﬂ paﬁoma No 5. 3HaTh OO0IIHEe U Pa3zBuBarh PerynsTuBHbie: IToBTropu | PeaktuBsl u
Ionyuenue conanoii Kucnompy | WWBILyaIbHbIE YMEHHUS Ocy1ecTBIsIOT T § 12- XIMHYECKOE
. CBOMWCTBA CONIHOU OLICHUBATh TIOIIAroBbIi KOHTPOJIb 15 000pyI0BaHHE
u usyuyenue ee ceoiicme. Th
KHCJIOTBL. YMETh CUTYaINIO U TI0 pe3ynIbTaTy
P OTJINYATh COJISHYIO OIEPaTHBHO Ilo3HaBaTenbHbIE:
KHCJIOTYy U €€ COJIH OT MIPUHAMATH Crposr peueBoe
JIPYTHX KHCIOT M COJIEH. | pelieHue, BBICKa3bIBAHNE B
YMeTh NPUMEHATh HaxOIUThb YCTHOM U MUCbMEHHOM
TEOpPEeTUYECKHUEe 3HAHUS aJIeKBaTHbIE ¢dopme
HA MPAKTHKE, OOBACHATH | CIIOCOOBI KoMMmyHHKaTHBHbBIE:
pe3yJbTaThl MPOBOJMMBIX | B3aUMOJCHUCTBH  YUHTHIBAIOT pa3HbIC
OIIBITOB, s C MHEHUS ¥ CTPEMSITCS K
XapaKTepU30BaTh OJHOKJIAaCCHUKA  KOOPIUHAINH
YCIIOBUS TIPOTEKaHUS MH BO Bpems Pa3IMYHBIX TO3UINH B
peakmmii. TIPOBE/ICHNUS COTPYAHHIECTBE
MIPAKTHYECKON
paboTHL
22.| Pemuenue 3a1a4 NOBBILIEHHOTO YPOBHs | 3aKpEIUIEHUE 3HAHUHN U YMmenue K.YV
CIIO’KHOCTH pacyeTHHIX HaBBIKOB y4- OpPHCHTHPOBATEC Y MEHHE
CsL. s HA IOHAMaHHE CaMOCTOSTEIBHO
YMeHHe pelaTh TUIIOBbIE | MPUYUH yCIIeXa B  OPraHM30BLIBATH
TIPUMEPBI KOHTPOJIBHO- yueOHOM yuebHOe
NU3MEPUTECIIBHBIX JACATCIbHOCTHU BSaHMOI{eﬁCTBHe B
MaTepHaoB rpymre
ILYYA.
YmMmenue:

* OCYIICCTBIIATD aHAIIN3
00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYLIECTBJISTH CHHTE3
KaK COCTaBJIEHUE
IIEJIOr0 U3 YacTei.
P.YV/.

YMeHus:

1. Ocy1uecTBIsTh
HTOTOBBIA U
MOIITArOBBIN KOHTPOITh
10 pe3yibTary;

2. AeKBaTHO
BOCIIPUHHUMATH OLICHKY
YUUTEJIS,
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3. Paznnuatk ciocob u
pe3ysbTar AeHCTBUS

Tema 4. Ceoticmea kucnopoda u ceput (1 u)

23. KI/ICJIOpOI[: MOJTyYCHUE U 3HaTh 3aKOHOMEPHOCTH ®opmMHpOBaTh PeryasituBHbIe: § 17 PeakTuBbl
XUMHYECKHE CBOMCTRA. HU3MEHEHUs CBXI/ICTB LIEJIOCTHOE IUIAHHPYIOT CBOH XIgMI/meCKoe
N 3JIEMEHTOB B A-TpyNmax, | MUPOBO33pPEHUE €HCTBUS B CBA3U C obopynoBaHue
Jemoncmpayuonnsiii onvim Ne 9. Py > P P > A . . pyA
onpejeNieHue MOHATUSA COOTBETCTBYIONI  ITOCTABICHHOMW 3a1a4ei
«Ionyuenue u cobupanue kuciopooa
aJJIOTPONHUU. YMETh ee U YCIIOBUSIMU €€
6 1abopamopuu e
aBaTh XapaKTEPUCTHK B IIEHMSL.
U 3anoNIHeHUe UM 2a30Mempay a apaKTCPUCTHKY | COBPEMCHHOMY I;I
N JIEMEHTOB M TMPOCTHIX O3HABaTeJIbHbIE:
Jlabopamopnutii onvim NeY. JIEMCHTO poc YPOBHIO o
BEIIECTB IO PYIIITHI a3BUT CTaBAT U POPMYIUPYIOT
«l'openue cepvt na 6030yxe u 6 i ATy P i i
KHCJIOpOAa IO WX HaYKH. IENTU ¥ IPOOJIeMBI YPOKa
Kucnopooe» K
. TTOJIOKCHHUIO B OMMYHHMKATHBHbIE:
Jabopamopnuiii onvim Nel(. o y
TIePUOIUIECKON TaOIHIIe aJIeKBaTHO HCIIOJIb3YIOT
«l'openue xnceneza, meou, MazcHus pHOa 1 a Y
W CTPOCHHUIO aTOMOB. €4eBbIC CPENICTBA JIJIS
Ha 8030yXe U 6 KUC10pooe» p p ped a
YMeTh 0OBSACHATS, 3P PEeKTUBHOTO
MOYEeMY YHCIIO MPOCTHIX pereHus
BEILIECTB B HECKOJBKO KOMMYHUKaTHBHBIX
pa3 MpeBbIIAET YHUCIIO 3a1a4
XUMHUYECKHUX DIIEMCHTOB.

24, Cepa. XuMHYECKUEe CBOMCTBA 3HaTh (U3UYECKUE H ®opmupoBanue  PeryjsiTuBHble: PeakTuBbl,
cepsl XUMHUYECKHE CBOWCTBA [IEJIOCTHOTO PaznmugaroT crioco6 u KOJUTICKIIMH U
Jlemoncmpanuonnsii onsim Cephl. YMETh COCTABIATH | MHPOBOS3EHHS,  PE3YILTAT AeHCTBHA XUMHYIECKOE

YpaBHCHHS PEaKIIHH, cootBercTByton  Ilo3HaBaTeIbHBIE: obopynoBaHue
Nel0.Annomponnvie  mooudurayuu
0 5 TIOJITBEPKIAIOTIHX ero BrnazgeroT o0mum
cepot. 37‘"(0]”]’65’”6 co ap asyamu OKHUCIIUTEIbHBIE U COBPEMEHHOMY MIPUEMOM PEeIleHUs
cepvl U €€ NpupoOHbIX COeOUHEHUIL. BOCCTAHOBHTE/LHBIE YPOBHIO 3aa4
CBOIICTBa cepbl, pa3BuUTHUs KomMmyHukaTHBHbBIE: § 18
CpaBHHMBATh CBOMCTBa HAYKH. JloroBapuBaroTcs o
MPOCTBIX BEIIECTB CEPBI COBMECTHOM
U KHUCIOpOJa, JIeSITeTLHOCTH,
Pa3bACHATH 3TU CBOMCTBA MPUXO0s K 001emMy
B CBETE MpeJICTaBICHUIA PpELIEHUIO.
00 OKHCIHTEIBHO-
BOCCTAHOBHTEJBHBIX
MpoLeccax.
25. Coenunuenus CephI: 3HaTh Crocoo dopMupoBaTh PerynsiTuBHbie: §19 Ammapar Jyis
CEPOBOIOPO, CePOBOOOPOOHAS MOy YSHHS OTBETCTBEHHOE YYuTHIBAIOT MPABUIIO B MIPOBEICHUS XH-
CepoBOAOPOJa B OTHOIIICHHE K IJTAHUPOBAHUY U MUYECKUXpeaK-
kucroma. CynbQusl. y
N 1ab0paToOpuM M €ro YYEHHIO, KOHTpOJIE criocoba uuii (AITXP),
Hemoncmpayuonnvlii onvim cBoiicTBa. YMeTh TOTOBHOCTh M peneHust npu-
NellO6pasyst npupoorvix 3aIACHIBATh YPABHEHUS CTIIOCOOHOCTP K Ilo3naBartesbHbIE: 6op st
Cynbpuoos u cyropamos. peaxuui, CaMOPa3BUTHIO OJIy4e-
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ﬂaﬁopamopublﬁ onvim Noll. XapaKTESPHU3YIOLINX u Hcnonb3yrot nouck HUSA Ta30B UIU
TBKauecmeennvie pearyuu na CBOMCTBa CEPOBOIOPO/JA, | CaMOOOpa3oBaH HEOOXOIMMOMU anmnapat Kunmna
Cyab@uo-uonst 6 pacmeope. B MOHHOM BHJE, H10. nHpopmManuu s PeaxrtuBbl,
TP [[emoncmpayuonnsiii onsim MIPOBOAUTD BBITONHEHHA y4EOHBIX KOJIJIEKIIUU U
Nel2: cllonyuenue ceposodopooa KaueCTBEHHYIO PEaKILUI0 3alaHui ¢ XHMHYECKOe
. Ha CyIb(HUI-HOHEI. HCTIONIF30BaHUEM obopymoBaHue
U Usyuenue e2o C6ouCme». T —
Jlabopamopmnutii onvim Nel2: KoMMyHHKATHEHBIE:
«Cunme3s cepoeooopooa. KoHTpommpy1oT
Kauecmeenubtepeakuuu Ha JNeHCTBUE IapTHepa.
€epoeooopoo u cyrbguovl)
26. COC,I[I/IHCHI/UI Cep[,l; OKCHJI CCPBI 3HaTh CBOWCTBa CDOpMI/IpOBaTL Pel‘yJISlTl/IBH])Ie: § 20 AnnapaT JJIs1
(IV), CepHHCTAS KHCIIOTA U e CEPHHCTOTO rasa, OTBETCTBEHHOE  YYMTBIBAIOT IPABUJIO B HpPOBEEHUS XU-
CEpHHCTOH HCIOTHI. OTHOIIIEHHUE K IUTAHUPOBaHUU 1 MHYECKUXPEaK-
COJIH. o
. YMETh CcOCTaBIATH YYCHHIO, KOHTpoJIE crocoba it (AIIXP)
Jlabopamopnviii onvim Nel3 Th ypaBHEHHs PEeaKLHiA, FOTOBHOCTb U pelieHus
Kauecmeennvie peaxyuu na XapaKTePU3YIOLINX cocooHocTh K Ilo3HaBaTe/bHbIE:
cynbgpum- uonvl 6 pacmeope. CBOICTBa 3THX BELIECTB, | CAMOPa3BUTHIO Hcnone3yror nouck
Hemoncmpayuonnsiii onvim OOBSCHATh TPHYUHY u Heo0Xo1uMoil
Ne 13. «H3yuenue ceoiicme BBIMAJICHHS KHCIOTHBIX camMoo0pa3oBaH  HH(POPMAIUHU IS
CepHUCmoOz2o 2a3a u cepuucmoﬁ I[O)K}leﬁ, IPpOBOAUTH U110, OCHOBBI BBIIIOJTHCHU A yHGGHLIX
KUCIOMBbL) KAayeCTBEHHYIO PEAKIMI0 | 3KOJIOTHYECKOH  3ajaHuii ¢
Ha CyJb(UT-HOHBI. KYJIBTYPBI, UCTIONb30BaHUEM
COOTBETCTBYIOII  y4eOHOI TUTEepaTyphl
el KoMMyHMKaTHBHBIE:
coBpeMeHHOMY  KonTponmpyror
YPOBHIO JIeiCTBHE TTapTHEpA.
9KOJIOTHYECKOTO
MBIIUICHHSL.
27. COCI[I/IHCHI/U[ CEPBI: OKCHUJ CEPHI 3HaTh CBOﬁCT‘Ba 5 q)OpMHpOBaTI) Pel“y.]'lﬂTl/IBl-[])le: § 21 PeakTuBbl
(VI), cepHasi KHCIIOTa U €€ pa30aBieHHON CEepHOM OTBETCTBeHHOe  Pasmmuaror crocob u XUMHYECKOe
KHCJIOTBL. YMETb OTHOIIICHHE K pe3ynbTaT AeHCTBHA o0opynoBaHUE
COIH. 3aMUCBIBATh YPABHEHUS YUYEHHIO, Ilo3HaBaTenbHbIE:

Jlabopamopmnutii onvim Nel4
TBKauecmeennvie peaxyuu
Hacybham-uonsl 6 pacmeope.

P

peakuui,
XapaKTepU3yOIIX
CBOIiCTBa paz0aBIeHHON
CEpHOM KHUCIIOTHI, U
Pa3BACHATH UX B CBETE
MIpeCTaBICHUN 00
BJIEKTPOIUTHYECKOM
JIICCOIIHAITIH U
OKHCIIUTEIBHO-
BOCCTaHOBHTEIFHBIX
mpoleccax, MpoBOAUTH

TOTOBHOCTH U
CIIOCOOHOCTB K
CaMOpa3BUTHIO
u
caMo00pa3oBaH
HIO.

Bnazetot o6mmm
MIPUEMOM PELIEHUS
3a1a4
KoMmmyHHuKaTHBHBIE:
JorosapuBarotcs o
COBMECTHOM
JeATeILHOCTH,
MIPUXOJAT K 00IIeMy
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Ka4eCTBEHHYIO PCaKIIHIO
Ha CyJb(aT-HOHBL

28.| CpoiicTBa C€pHOI71 3HaTh CBOMCTBA JlnuHOCTHBIC. PerynsiTuBHbIe: §21 PeakTuBbl u
KHUCIOTbLIabopamoprutii onvim KOHIICHTPUPOBAHHOM DopMHUPOBATH HnuaHpr}or CBOU XUMHUYECKOE
b . CEPHOM KUCIIOTH U OTBETCTBEHHOE JIEHCTBUS B obopyaoBaHUE
Nel5H3yuenue ceoticme ceproti ]
crocob e€ pa30aBICHUSA. | OTHOIICHHUE K COOTBETCTBHUH C
Kuciuomul VMeTh OTJINYATh YYEHHIO, [IOCTABJICHHOM 3aauen
KOHLICHTPUPOBAHHYIO TOTOBHOCTh U 1 yCJIOBUSIMH €€
CEPHYIO KHCIIOTY OT CIIOCOOHOCTh K pealn3aluu
paz0aBICHHOM, CaMOPAa3BUTHUIO Ilo3naBaresibHbIE:
YCTaHaBJINBaTh u Brageror o6mum
3aBHCUMOCTb MEXKIY caMoo6pa303aH MpUEMOM PCIICHUA
CBOWCTBAMM CEpPHOU HI0. 3a7a4
KHUCIIOTHI U e€ KomMmyHuKkaTHBHbBIE:
MIPUMEHEHUEM Kontponupyrot
JIEHCTBUS apTHEPA
29. | Pemenue 3a1a4 MOBBLIMIEHHOTO YPOBHS | YMETh pElIaTh @®opmupoBath  PeryisiTHBHbIE:
CJI0)KHOCTH pacy€THbple 3ama4u 1o OTBETCTBEHHOE OcCyIecTBISIOT
YPaBHEHMSIM XUMHUUYECKUX | OTHOIIECHUE K MOILIArOBBIN KOHTPOJIb
peakuuii ¢ YYEHHIO, 0 pe3yabTaTy
HCIIOJIb30BaHUEM FOTOBHOCTH H Ilo3naBaresibHbBIE:
BCHICCTB, COACPIKAIINX CIIOCOOHOCTE K BJ'Ia,Z[e}OT O6H.II/IM
onpeaenéHHon JOJIKO CaMOpPa3BUTHIO MMPpUEMOM PCIICHUA
npuMecei. u 3a1a4
camoobpaszopan ~ KOMMYyHMKATHBHBbIE:
HI0. Kontponupyror
JIEHCTBUS apTHEpa.
Tema 5. Ceoticmea azoma u gpocgpopa (9 )
30.| AzoT: (I)HgﬂquKHe " YwMmerp xapakrepuzoBatb | DopmupoBaTh PeryasituBHbIe: § 23
XUMHWYECKHE CBOICTRA. XUMHUUYECKHUE DJIEMEHTHI [IEJIOCTHOE HJ'IVaHI/IPYIOT CBOM
Ha OCHOBaHHUU HX MHUPOBO33pPEHUC, JICUCTBUSA B CBA3U C
TOJIOKEHUS B COOTBETCTBYIONI  IIOCTABJICHHOM 3ajaueit
MEepUOJUYECKON cucTeMe | ee U YCJIIOBUSIMHU €€
" CTPOCHUA HX aTOMOB. COBPEMEHHOMY peIICHUA.
3HaTh CBOWCTBA a30Ta. YPOBHIO IMo3naBarenbHbIE:
YMeTh OOBSICHATH pa3BUTHUs CraBst 1 HopMyIUPYIOT
MPUYMUHY XUMHUUYECKOU HayKu, U LENTU U IPOOIIEMBI YPOKa
MHEPTHOCTH a30Ta, KOMMYHUKaTUB  KoMMyHMKaTuUBHBbIE:
COCTaBJISITh YPaBHEHUS HYIO AJIeKBaTHO UCHIOJB3YIOT
XUMHUUYECKHUX pPEeaKLuH, KOMIIETEHTHOCT ~ pedeBbIe CPeACTBa st
XapaKTepU3YIOMIUX b B OOIIICHUY U 3P PEKTUBHOTO pEIICHHS
XUMHUYECKHE CBOMCTBA COTPYIHUYECTB
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a30Ta, ¥ Pa3bsACHATh HX | € CO KOMMYHHUKATHBHBIX
C TOYKH 3pCHHS CBEPCTHUKAMHU. 3amau
MpeJCTaBICHUNA 00
OKHCJIUTEIIBHO-
BOCCTaHOBHTEIILHBIX
IIpoIeccax.
31.| AMMHAaK. 3HaTh MEXaHU3M dopMupoBaTh PerynsiTuBHbIE: §24 JaTtuuk
Jemoncmpavuonnsiii onvim Nel4 00pa3oBaHus HOHA LIEJIOCTHOE HJ‘I“aHI/IpyIOT CBOU ANEKTPO-
TE Homvuenue ammuara i eco AMMOHWUSI, XAMHYICCKHE MHUPOBO33pPEHUE, JIECUCTBUS B CBSI3H C MIPOBOJTHOCTH
Y CBOICTBa aMMHaKa. COOTBETCTBYIONI  ITOCTABJICHHOW 3amaueit
pacmeopenue 8 8ooe.
Jlabopamopnotit  onoim Ne 16 Ymets COCTABILITE e 1 YCTIOBIAMH ¢
. YpaBHCHHUS PEAKIIHH, COBPEMCHHOMY  pEIICHHUS.
«OcHosnble ceolicmea ammuaray XapaKTepPU3YIOITIX YPOBHIO ITo3HaBaTedbHbIE:
XIMHYECKHE CBOWMCTBA pa3BHUTHA CraBsaT ¥ OPMYITHPYIOT
aMMHaKa, U Pa3bACHITH HaYKH. LeNH ¥ IpoOJIeMbI ypOoKa
HUX C TOYKH 3PCHUS KoMMmyHuKaTHBHBIE:
npeacTaBiIeHuit 00 Kontponupyrot
3IEKTPOIUTUYECKON JIEHCTBUS IIapTHEPA
JTUCCOLMAIIUU U
OKHUCITUTETHHO-
BOCCTaHOBHTEIIBHBIX
TIPOIIECCaXx.
32. HpaKmullecKaﬂ paﬁoma No 6. YMeTp moisydathb ®opMHUPOBaAThH PeryasituBHbIe: §25 PeakTuBhl 1
Honyuenue ammuaxa, aMMHaK peaxiuen KOMMYHHUKATHB anaHprIOT cBOM XUMHYIECKOE
. TE WOHHOTO OOMEHa HYIO JIEHCTBUS B CBSI3H C obopynoBanue
usyuenue eco c6oucme. JIOKa3bIBaTh OIBITHBIM KOMIIETEHTHOCT  IOCTaBJICHHOM 3a1aueit
TP nyTéM, 4TO COOpaHHBII b B OOINEHUU 1 yCIIOBUSIMU €€
ra3 — aMMHUaK, u perIeHusI.
aHATM3UPOBATD cotpynandects  Ilo3HaBaTelbHBIE:
pe3yNBTaThl OINBITOB U e co CraBsT ¥ OPMYITHPYIOT
Jenats o0oOmaromue CBEpCTHUKAMU LIeJIN ¥ IPOOJIeMBI ypOKa
BEIBOJIBI. B IIporecce KoMMyHHMKATHBHBIE:
yueOHo- AJIeKBaTHO UCTIONB3YIOT
HCCIIEJIOBATENILC  PEUYEBBIC CPENICTBA JIIS
KOH 3¢ EKTHBHOTO PELICHUS
JESITETHHOCTH. KOMMYHHKATHBHBIX
3amaq
33.| Conu aMMOHMSL. 3HaTh KaueCTBEHHYIO dopMHUPOBaTH PerynsiTuBHbie: § 26 PeakTuBhl 1
Jlabopamopnuiii onvim Nel7 TH PEaKIyi0 Ha WOH KOMMYHHKATHB HJ'IUaHI/IpyIOT CBOH XAMHUYECKOE
Bsaumodeiicmeue coneii ammonus co | AMMOHHL. YMETh HYyto ACHCTBILL B CBA3H C obopyosatie
wenouami COCTAaBIATh YpAaBHEHHA KOMIIETEHTHOCT  TTOCTaBJICHHOMH 3ajaueit
TP XIMHYECKUX PEaKInH, b B OONICHUHU 1 YCIIOBUSIMH €€

XapaKTePU3YIOIHIX

)4
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XMMHUYECKHE CBOHCTBA COTPYIHHYECTB  PELICHUS.
coJiell aMMOHUS, U e co ITo3naBaTenbHBIE:
Pa3bsCHATH UX B CBETE CBEPCTHUKAMH CraBsaT u
IIpeCTaBIeHUi 00 B IIpolecce (bOpMYITHPYIOT LN U
ANIEKTPOIUTHYECKON y4eOHO- npo0JIeMbl ypoKa
JMICCOIINALIUH. uccienoBateibc KoMMyHHMKaTHBHBIE:
KOM Kontponupyror
JCATEIFHOCTH. JIeWCTBHS MapTHEpa
34.| A30THAsI KHCIOTA. 3HaTh CTpOCHUE DopMHUPOBATH PeryasituBHble: § 27 Tepmopesuctop
Jlemoncmpayuonnsie onvimol MOJIEKYJIBl a30THOM LIEJIOCTHOE YUHUTBIBAIOT MIPABUJIO B HBIN TaTYUK
NoNel5-17: «dlonyuenue oxcuoa KHCJIOTBL. YMETh MHPOBO33pCHHE, IUIAHUPOBAHUH U TeMIIepaTypHl,
OOBACHATH, YeMy PaBHBl | COOTBETCTBYIOII KOHTpOJE Criocoba nmatauk pH,
azoma (IV) u usyuenue e2o
. BaJICHTHOCTH aToMa ee perieHus JATIHK
ceolicméy; «Oxucnenue okcuoa a3oTa M ero CTeNeHb COBPEMEHHOMY  Pa3/IMyaroT cocob U 3IIEKTPOTIPOBO]
azoma () 00 oxcuoa azoma OKHUCTIEHHUS B MOJEKyJ€ | YPOBHIO pe3ynbTar AeHCTBUS HOCTH, ammapaT
(IV)»; «B3aumoodeiicmeue OKCuoa | a30twoii Kncrots. pa3BUTHA Io3naBaTenbHbIE: JUIsL IIpo-
azoma (IV) c 600oii u VMeTh COCTaBIAThH HayKH. HCIONB3YIOT IOUCK BEICHHUS
KUC10POOOM, noyueHue YpaBHEHHSI XUMHYECKUX HeoOXoauMon XAMHUYECKIX
A30MHOU KUCTIOMDbLY peaKHHﬁ, JICKAIIUX B I/IH(i)OpMaI_[I/II/I JUIA peaI(I_II/Iﬁ
OCHOBE IIPOU3BOJCTBA BBINIOJTHEHHSI YUEOHBIX (AIIXP),
A30THOI KHCIIOTHI, U 3a7laHui C MarHuTHast
Pa3bACHATH HCTIONTh30BaHIEM Menianka
3aKOHOMEPHOCTH X y4eOHOI1 TnTepaTypel,
MIPOTEKAHWIA. KommyHnukaTuBHbIE:
KOHTPOJIUPYIOT
JieficTBHE TapTHEpa
JIOTOBAPHUBAIOTCS O
COBMECTHOMI
JIeSTEIbHOCTH,
MPUXOIAT K 00IIeMy
peLIeHHI0
35. | OkucauTeIbHbBIE CROMCTRA 3HaTh OKUCIUTEIHHBIC DopMHUPOBATH PerynsiTuBHbIe: § 27 PeaxTuBsl u
A30THOMN KHCIOTEL CBOMCTBa a30THOM LIEJIOCTHOE MIAHAPYIOT CBOM XUMHYECKOe
JaGopamopustii onsim KHCJIOTHL. YMETh MHPOBO33pEHHE, ACHCTBUS B obopyoBaHue
. COCTaBJIATh yPaBHEHUS COOTBETCTBYIOII  COOTBETCTBUH C
Ne 18][3{} enue ceoucms peakuui Mexay ee [IOCTABJIEHHOM 3a1aueil
AaA30mHouU Kucjionmaol pa30aBieHHONH U COBPEMEHHOMY W YCIIOBHSAMH €€
KOHI[CHTPHPOBAHHOM YPOBHIO peanuzanuu
a30THOW KHCJIOTOH U pa3BHUTHA IToznaBaresbHbIE:
MeTaJlJIaMH, OOBSICHSTH HAYKH. BJIAZICIOT OOLIMM

HX B CBETE
MpeJCTaBICHUN 00
OKUCJIUTEIBHO-

[IPUEMOM DPELLEHUS
3aj1a4
KomMmyHHKaTHBHBIE:
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BOCCTaHOBHTEIBHBIX KOHTPOJIUPYIOT
TpoLeccax. JCHCTBYS apTHEpa
36.| Conu a30THOI KHUCTIOTHI — 3HaTh Ka4ECTBEHHYIO ®dopMupoBaTh PeryasituBHbie: § 28 Jarank
HMTPATBL PEaKIMI0 Ha HHUTpaT- LEJIOCTHOE TUIAHUPYIOT CBOH 3NIEKTPOTIPOBOJ
. HOHBL. YMETh OTJIMYaTh | MHPOBO33pEHHE, JEHCTBUA B HOCTH
Jemoncmpayuonnstit onvim Nol8 .
COJIM a30THOW KHCJIOTBI | COOTBETCTBYIOI[ COOTBETCTBHH C
TBOGpasyer npupodneix numpamos | o XIIOPHJIOB, CyNb(aToB, | ee TnocTaBIeHHOH 3a1aueii
u gocpamos. CynbQUIOB U COBPEMEHHOMY M YCJIOBUSMH €€
Jlabopamopnwiii onvvm Nel9 Th CyIb(QHUTOB. YMEThH YPOBHIO peanm3arn
Osnaxomnenue ¢ azomubimu u COCTAaBJIAATh YpaBHEHUS pa3BuTus Ilo3naBareibHbIE:
pocoprvimu yoobpenusmu. peaKuuii pasznoKeHus HayKH, U BIAJICIOT OOIIUM
Jlabopamopnutit onvim Ne 20 HUTPATOB. OCHOBBI [PUEMOM DPELICHHS
«Onpedenenue anmuaunoil 9KOJIOTHYECKOH  3amad
cenumpul U MO4EeGUHbL) KYyJIbTYpPBIL. KommyHukaTusHbie:
KOHTPOJIUPYIOT
JIEHCTBUS IIapTHEPA
37. ®ochop. Coenunenns 3HaTh aJJIOTPOIHEIE DopMHUPOBATH PerynsiTuBHbIE: §29,§ PeakTuBEI U
docdopa: oxenx pocdopa (V), Moauu(bnxaunn ¢docdopa, | OTBEeTCTBEHHOE MIAHAPYIOT CBON 30 XHUMHUYECKOE
cBolicTBa Oernoro u OTHOIICHHE K JCUCTBYS B CBSI3H C o0opyzoBaHue
oprodochopHas KUCIOTa U € y y
KpacHoro ¢ochopa. YUCHHIO, MOCTAaBJICHHOM 3aaucii
corn. PocOpHBIC YIOOPECHHUST | Yyiers, cocrapisTs FOTOBHOCTb U 1 YCIIOBUSMH €€
Hemoncmpayuonnsiii onvim Nel9 | ypapnenns xumMudeckux CIOCOOHOCTh K peIICHUS
TBOopasyw kpacrozo gocgopa, peakImi, CaMOpa3BUTHUIO ITosnaBaresbHBIE:
oxcuoa gocghopa (V), npupoonuvix XapaKTEepU3YIOIMX u CTaBsT U
pocamoes. cBoiicTBa (ocdopa. camoo0pa3oBan  (OPMYJIHMPYIOT HETH U
Jlabopamopnutii onvim HIO. npo0IIeMbl ypoKa
N2l TB«I'openue cepot u pocghopa KomMyHHKaTHBHBIE:
Ha 6030yxe u é Kuciopooey a/IeKBATHO HCTIOIIB3YIOT
Jlabopamopnwiii onvim Ne22 Th Egg:g;;ggfgma ol
Th. Osnaxomnenue ¢ azomuvimu u pettenns
gocgopnviymu yoobpenusmu. KOMMYHUKaTUBHBIX
3aj1a4
38. | Peruenue 3a1a4 NOBBILIEHHOTO YPOBHSI | YMETh COCTABIIAThH dopmupoBaTh PeryasituBHbIC:
CJIOHOCTH YpaBHEHHsI PEaKIIHii, KOMMYHHUKATHB  IUIAHUPYIOT CBOH
XapakTepU3yUINX HYIO JICHCTBUS B CBSI3H C
XUMHUUYECKHE CBOMCTBA KOMIIETEHTHOCT  IOCTaBJICHHOM 3aaueit

¢dbocdopa, oxcuna
docopa(V)
npochOpHON KHCIIOTHI, U
pa3bsCHITh MX B CBETE
NpeICcTaBICHUH 00
ANEKTPOITUTHYCCKOM

b B OOIIEHHU
i
COTPYAHUYECTB
e co
CBEPCTHUKAMH
B Iporiecce

U YCIIOBUSIMH €€
perieHus
Ilo3naBartenbHble:
CTaBsAT U
(bopMyIHPYIOT IIENTH U
poOJIEMBI YpOoKa
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JUCCOLUAIUNA U
OKHUCJIMTEILHO-
BOCCTAaHOBMTEIILHBIX
npo1ieccax, MpoBOIUTH
KaueCTBEHHYIO PEaKIIHIO
Ha QocdaT-HOHBL
Ilonnmars 3HaUCHHUE
MHUHEPAJIBHBIX
yaoOpeHuit Asst
pacTeHuil.

yueOHOM
JeSITeNbHOCTH.

KoMmyHuKaTHBHBIE:
a/ICKBATHO MCIIOJIB3YIOT
peueBble CpecTBa AL
s¢dexTrBHOTO
peleHus
KOMMYHHKaTHBHBIX
3amad

Tema 6. Ceoticmea yenepoda u kpemuus (7 u)

39. yrnepo I, (bI/IBI/I‘IeCKI/Ie YMeTb XapakTepu3oBaTh ®opMHpoBaTh PerynsstuBHbie: §31-§
CBOIiCTBA. At omponusi XAMHYECKHE DJIEMEHTHI LIEJIOCTHOE IUTAHUPYIOT CBOU 32
. IVA-rpynmner Ha MHPOBO33pPEHHE, JIEHCTBHSA B CBSI3H C
yenepooa: aimas, epaghum, y y
OCHOBAHUU HX COOTBETCTBYIOI  IIOCTABJICHHOM 3afaueit
Kapoum, gpyniepenoi. TOJIOKEHUS B ee U YCIIOBHSIMH €€
XHUMHUYECKHE CBOMCTBaA MEPUOJUYECKON CUCTEME | COBPEMEHHOMY pelieHus;
yriepoza. U CTPOEHHUS UX aTOMOB. | YPOBHIO pa3MyarT crnocod u
Jlemoncmpayuonnsiii onvim HNmers npencraBieHue pa3BUTHUL pe3ynbTatr AeUCTBUS
Ne20TBMooenu xpucmanmeckux 00 aJIOTPOITHBIX HayKu, U Ilo3naBartejbHbIE:
.. Mo (pUKATIIX KOMMYHUKATHB CTaBAT U
pewémok armasa u epaguma.
yriepoja. 3HaThb HYI0 (bOpMYIHPYIOT eI U
CBOMCTBa MPOCTOTO KOMIICTEHTHOCT ~ MPOOJIEMBI YPOKa;
BEIECTBA YIJIs, UMETh b B OOIIEHHH BIIAJICIOT OOIIUM
npeJcTaBlIeHne 00 co MIPUEMOM PELLEHUS
aacopOuuu. YMmeThb CBEPCTHUKAMHU. 3a7a4
COCTaBIISITh YPaBHEHHUS DopMHUPOBATH KomMyHHKaTHBHbBIE:
XUMHUYECKUX PEaKIui, OTBETCTBEHHOE aJIeKBaTHO UCTIOJIB3YIOT
XapaKTepU3YIOLINX OTHOIIICHHE K pedeBbIe CpeNCTBA s
XAMHYCCKHE CBOMCTBA YUEHHUIO, 3¢ PEKTUBHOTO
yriepoga  Kak TOTOBHOCTh M pereHust
BOCCTAHOBHUTEJIS U KakK CITOCOOHOCTB K KOMMYHUKaTHBHBIX
OKHCIIATEJIS. CaMOPAa3BUTHUIO 3a/1ad4;
i JIOTOBapHUBAIOTCS O
caMo00pa3oBaH  COBMECTHOM
HIO. eI TSILHOCTH O
PYKOBOJICTBOM YUHTEIIS
40. Oxcuasl yriaepoja. yrapHHﬁ il 3HaTh CBOMCTBA OKCHIA DopMHUPOBaTH PeryasituBHble: §33-§ Jlaruuk
YITIEKHCIIBIN Ta3bl. YTONbHAs yoiepona(lV), KOMMYHUKATHB YUHUTBHIBAIOT [IPABUIIO B 35 3NEKTPO-
KHCIIOTA, Kap 6OHATEL KaquTBeHHyIOvpeaKHI/IIO HYIO IUIAHUPOBAHUU U IIPOBOJTHOCTH,
Ha YTJIEKUCIBIHI ra3. KOMIIETEHTHOCT ~ KOHTpOJIe crocoba MarHuTHas Me-

YMeTh 10Ka3bIBaTh
XapakTep OKCHJa,

b B OOLIEHHH
"

perieHus
KoMmyHukaTHBHBIE:

1Iajnka, npuoop
IUISL TIOJTY ICHUST
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Jemoncmpayuonnvtii onvim 3aIMChIBaTh YPaBHCHMS COTPYZHMYECTB  KOHTPOJIHPYIOT ra30B WX arma-
Ne21TE O6pasys npupoouvix peaxuuit, e co JIeicTBUE TapTHEpA. pat Kunna
KapBOHAMOB U CUTUKAMOS. XapaKTEePU3yOIINX CBEPCTHUKaMH.  PeryssiTuBHbBIE:
JlaGopamopnuiii onvim CBOICTBa KHCIIOTHBIX pasyimyaroT crioco6 u
No23TBTE. Kauccrsennas peaxims OKCI/IILOB:’3HaTL CBOICTBa pe3ynbTar AeHCTBUS
N YTOJIbHOW KHCIIOTHI. IMo3uaBaTe/ibHbIE:
Ha YIJIEKUCIBINA Tas3.
. YMeTh coCTaBIsATh BJIaICIOT O0IINM
Jlabopamopmnotii onvim Ne24Th, ypABHEHHS peaKiii, ey m—
KauecTBeHHasi peakuus Ha XapaKTepH3yIOLHIX sanau
KapOOHAT-HOH. NIpEBpAILCHNE KomMmyHuKaTHBHBIE:
Jlabopamopuwtit onvim Ne 25 Kap6OHATOB B JIOTOBAPUBAIOTCS O
«B3aumooeiicmeue uzeecm- TUPOKapOOHATEI U COBMECTHOM
K080l 8000l C Y2/1EKUCIBIM 06paTHO, NPOBO/UTH ACATEIBHOCTH,
2430 Ka4eCTBEHHYIO PEaKLIUIO HPUXOJAT K 00IEeMy
Ha KapOOHaT-HOHBI. peLIeHHI0
41. Ilpakmuueckasn pa60ma No7. YMeTh nostydats u PazBuBath PeryasituBHbIe: § 36 PeakTuBrl
«ITonyuenue oxcuda yenepooa coOHpaTh OKCH]T yMEHHS OCYILECTBIIOT XUMHYIECKOE
1V) u uspuenue ezo ceolicme yraepoaa(IV) B OLICHUBATH MOIIArOBBIA KOHTPOIIb 0bopyroBaHUe
( 4 : naboparopuu u CUTYaIHIO U 0 pe3yabTaTy
Pacnosnasanue kapoonamosy. | ;oxasppars nammne ONEpaTHBHO IMo3HaBaTelbHbIE:
6 JIAHHOTO ra3a. YMeThb HpUHAMATE CTPOST peueBoe
pacro3HaBaTh COJIH pelieHue, BBICKA3bIBaHKE B
YIOJIbHOM KHCIIOTBHI. HaxOJIUTh YCTHOM U MUCbMEHHOMN
aJIeKBaTHbIE bopme
CIIOCOOBI KoMMyHHKATHBHBIE:
B3aMMOJCHCTBH  YYUTHIBAIOT Pa3HbIe
s C MHEHUSI ¥ CTPEMSITCS K
OJIHOKJIACCHUKA  KOODP/MHAIIHH
MH BO Bpewmsi Pa3IMYHBIX TIO3UIIHIA B
MPOBE/ICHUS COTPY/AHHYECTBE
MPaKTUYECKOU
paboTHL
42. Kpemnuii u e2o coedunenus. 3HaTh CBOMCTBA KpeMHUsl, | Pa3BuBaTh ITo3HaBaTe/IbHbIE: § 37 PeakTuBbl 1
Jemoncmpayuonnsiii onvum Ne22 | OKCuna kpemHus(IV), yMEHUS BBIOMpPAIOT Hanboee § 38 XUMHYECKOe
TB. O6pasyer npupoonsix TPUHHY pasiuus OLICHUBATH a¢dexTrBHBIE CIOCOOBI obopyoBaHue
(u3MYEeCKNX CBOWCTB CHUTYaIHIO U pelieHus 3a1a4,
KapOOHAmMos8 u CUnUKamos.
. BBICIINX OKCHIOB OIEPATHBHO KOHTPOJIPYIOT U
Jlabopamopnuuii . yIIIEpo/ia ¥ KPEMHHSL. MPUHAMATh OLICHMBAIOT IpoLecC U
(3anumamenvuslii) onvimne VYMeTb COCTaBIISATH pellenue, pE3yIbTaT AEATENLHOCTH
26«Boipawusanue 6o0opocietl 6 YPaBHEHMS XHMMUECKUX | HAXOJUTh UCIIOJB3YHOT TIOUCK
CUNTUKATMHOM KJleey» peakuui, aJICKBaTHBIC HE00X0IUMOM
XapaKkTepU3YIOLINX CIIOCOOBI HHPOPMALUY IS
CBOMCTBa KpEMHU, B3aMMOJICHCTBY  BBITIOJHEHHS YIeOHBIX
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OKcHza 1c 3aJaHuil C
kpemuus(IV).3nate OJHOKJIACCHHKA  HCIOJIb30BAHUEM
CBOWCTBA KPEMHHUEBOM MU BO BpeMs y4eOHOH JInTepaTypsbl,
KHUCJIOTHI, KAUECTBEHHYIO | TMPOBEACHUS BIIAJICIOT OOLIUM
peaxIuio Ha CHJIMKAThl. | CAMOCTOATENBH  NPHEMOM PCIICHHS
YMeTb coCTaBIIATh oii paboTHI. 3a1a4
YpaBHEHHS XUMHUYECKUX KomMmyHukaTuBHBIE:
peakuui, JIOTOBAPHBAIOTCS O
XapaKTepU3YIOIHIX pacrpeeneHnu
CBOMCTBA KPEMHUEBOMI GbyHKUWH U poneit B
KHUCJIOTBL U €€ COJEH. COBMECTHOM
JIeSITeIbHOCTH
YUUTBIBAIOT pa3HbIe
MHEHHUS U CTPeMSITCA K
KOOPIUHAIUU
pa3IMYHbIX TO3ULUI B
COTpPY/THUYECTBE
JIOTOBAPHUBAIOTCS O
COBMECTHOM
JIeSITeTbHOCTH MO
PYKOBOJACTBOM yUHTEJs
43. | Pemrenue 3a/1a4 MOBBIIEHHOTO YPOBHS | 3HATh CTPOEHHE aToMoB | (POPMHUPOBATH PerynsituBnbie:
CIIOKHOCTH HEMETAJJIOB, U3MEHEHHE | LIETOCTHOE BHOCSIT HEOOXOINMBIC
CBOWCTB IPOCTBIX MHUPOBO33pPEHHE, KOPPEKTUBBI B IEHCTBHE
BEIIECTB HEMETAJUIOB M | COOTBETCTBYIOL[  IIOCJIE €TO 3aBEPIICHU
UX COCTUHEHUH B ee Ha OCHOBE €T0 y4eTa
3aBUCHMOCTH OT 3apsiZia | COBPEMEHHOMY  CJEJaHHBIX OLIMOOK.
A1pa aTOMOB YPOBHIO IToznaBartesbHbIE:
HEMETaJJIOB. YMETh pa3BHUTHA CTpOSIT peueBoe
OOBSICHATH CBOIICTBA HayKH, U BBICKA3bIBAHUE B YCTHOU
HEMETAJJIOB U UX KOMMYHHMKaTHB ¥ MUCbMEHHOU popme
COEJIMIHEHUII B CBETE HYIO KoMMmyHHKaTHBHBIE:
TIpeACTaBIeHNI 00 KOMIIETEHTHOCT ~ KOPPEKTUPYIOT
OKHCJIUTETBHO- b B OOIIEHNM U JAEHCTBUS MapTHepa
BOCCTaHOBUTEIIBHBIX COTPYJHUYECTB
peaxkusx u € co
JIIEKTPOIMTUIECKON CBEpPCTHUKAMHU
JIFICCOITAIINH. B Ipolecce
yaeOHOI
JeATeTLHOCTH.
44.| Pemenue 3a71a4 NOBBIIIEHHOTO YPOBHs | 3HATh CTpoeHHe aToMoB | POpMUpOBaTh PerynsituBnbie: Ioaroto
CIIO’KHOCTH HEMETAaJJIOB, U3MEHEHUE | LEJIOCTHOE BHOCAT HEOOXOIMMBIE BUTBCS K
CBOWCTB NPOCTBIX MHPOBO33pPCHUE, KOPPEKTUBHI B IeHCTBHE KOHTPOIIb
BEIIECTB HEMETAJUIOB U COOTBETCTBYION]  IIOCJIC €ro 3aBEpLICHUs HOMY
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WX COCIWHEHHH B ee Ha OCHOBE €ro y4eTa TECTHPOB
3aBHCHMOCTH OT 3apsiia | COBPEMEHHOMY  CHAEJIaHHBIX OLIHOOK. aHUIO
Aapa aTOMOB YPOBHIO Ilo3HaBaTtesbHbIE:
HEMETaJIOB. YMeETh pa3BuUTHA CTpOSIT peueBoe
OOBSICHSITH CBOWCTBA HAYKH, U BBICKa3bIBaHUE B YCTHOU
HEMETAJJIOB U UX KOMMYHHKATHB ¥ IIHCbMEHHOI (hopme
COE/IMHEHUI B CBETE HYyIO KommyHukaTHBHBIE:
TIpe/CTaBICHUI 00 KOMIIETEHTHOCT ~ KOPPEKTHPYIOT
OKHUCIIUTEIHHO- bBOONICHUU U JICHCTBHS MapTHEpa
BOCCTaHOBHTEIFHBIX COTPYJHAYECTB
peaxkmmsax u eco
AIIEKTPOIMTUIECKON CBEpCTHUKAMU
JIMCCOLINALINH. B IIporecce
yaebHOU
JeATEIbHOCTH.
45, KoHTpoJibHOE TecTHPOBaHHE YMeTh UCIoJIb30BaTh ®opMHUPOBaThH PeryasituBHbIe: [loBTOpHU
no nodpasoeny «IIpakTHKYM proOpeTEHHBIC 3HAHUSA. | OTBETCTBEHHOE OCYIIECTBISIOT Th TIO
. OTHOIIICHUE K TIOIIArOBBIN | YaIeOHUK
M0 U3Yy4YCHHUI0 CBOUCTB o
YYCHHIO, HUTOTOBBIA KOHTPOJIB IO y
NPOCTBIX BELIECTB . FOTOBHOCTb M pesyabTaty marepua
HEMETAJIJIOB HUX COCIUHCHUN CIIOCOOHOCTD K JI TJ1aBBI
CaMOpPa3BUTHIO
u
camoo0pa3oBaH
15108
Tema 7. Oougue u unousudyanvnuvie ceoticmea memannog (11 u)
46. Oomrre pusznyeckre u YMeTh IpUMEHSTh ®dopMupoBaTh PeryasituBHbIe: § 39-42, PeakTuBBI 1
XHMHUECKHE CBOMCTBA 3HaHMS O L[EJIOCTHOE NPUHUMAIOT U yop. 4, XUMHYECKOe
MeTaJUTHYeCKON MHPOBO33pEHHE, COXPAaHSIIOT y4eOHYIO TECTOBBIE | 00OpyHOBaHHE
MCTAJJIOB: pCaKIUHU C .
CBSI3M ISt COOTBETCTBYIOIIEE 3aa4qy, TUIAHUPYOT 3a/1aHus;
HEMCTaJIaMH, KHCTI0TaMu, pasbACHEHHUs COBPEMEHHOMY CBOM JIEHCTBHS B
consimu. BocctaHoBUTENBHBIE (U3NIECKUX CBOICTB | YPOBHIO Pa3BUTHS COOTBETCTBUHM C
CBOWMCTBA METAJJIOB. METaJLIOB. HAYKH. MOCTaBJIEHHOM 3afaueit
Dnexmpoxumuneckuii psio YMeTh M0JIb30BaThCS U YCIIOBUSIMH €€
. NEKTPOXHUMHUUYECKUM peanuzanuu
HANPANCEHUU MEMAIOE. o .
PAZIOM HANpPSDKECHHUHA IMo3naBaTesbHBIE:
Jlabopamopnviii onvim Ne27 TB. | \jerar08, HCIIONB3YIOT 3HAKOBO —
Bsaumooeiicmsue memannos ¢ COCTaBJIATh CHUMBOJIMUECKHE
pacmesopamu. conei. YPaBHEHHS cpencTaa
P XHUMHYECKHX KoMMyHHMKATHBHbIE:
Hemoncmpayuonnslii onvim peaxiui, apryMEHTHPYIOT CBOKO
Ne23Th Usyuenue obpaszyos XapaKTepH3YIOIINX TO3UIIUIO 1

memaiiiloes.

CBOICTBa METAJIOB,

KOOPAHHHUPYIOT €€ C
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P

U OOBICHATH
CBOMCTBa METAJIOB
B CBETE
npeacTaBiIeHul 00

MO3UIMU TAPTHEPOB B
COTPYJHUYECTBE
OIPENIEISIFOT CBOIO
JIMYHYIO TO3UIIUIO,

OKHCJIUTEIBHO- a/IeKBaTHYIO
BOCCTaHOBHTEIIFHBIX nddepeHIpOBaHHY O
TpoLECCax. CaMOOIIEHKY CBOHX
ycIexoB B yuebe
47. [1eno4yHbIC METAILIBL. Ymers ®opMHpoBaTh PeryasiTuBHbI€: § 43 PeaktuBsl 1
CoeIMHEHHS MENOYHBIX XapaKkTepHU30BaTh OTBETCTBEHHOE IUIAHHPYIOT CBOH XMMHUYECcKoe
LIEJIOYHBIE METAJIIbl | OTHOIICHHE K JIeHCTBUS B CBSI3H C obopynoBaHue
MeTajlios . Ha OCHOBaHHMHU HX YUYEHHUIO, MOCTaBJICHHOH 3aaueit
Hemoncmpayuonnwiii onvim TMOJIOKEHHS B FOTOBHOCTH U U YCTIOBHUSAMU €€
Ne24Bsaumodeiicmeue wenounvix NIEPUOINIECKOI CIOCOOHOCTh K pELIECHUs, YUUTHIBAIOT
Memannos ¢ 6000i. TaONIMLE U CTPOEHUS | caMOOOPa30BAHUIO. TPaBUIIO B
P aTOMOB, COCTaBIIATh IUTAHUPOBAHUU U
YpaBHEHUS PEaKITUii, KOHTpoOJIe criocoba
XapaKTepU3YIOLINX peleHus
CBOWCTBA ILIEIOYHBIX ITo3naBaTtesbHBIE:
METaJUIOB, U CTaBAT U
OOBSCHATh HX B (bopMynupyoT
CBETE LETH U TTPOOIIEMBI
MIpeACTaBICHUI 00 YpOKa UCTIONIB3YIOT
EKTPOITUTHIECKON MIOMCK HEOOXOANMOH
JMCCOMAINH 1 nHpopManuu st
OKHCIIUTEIIHHO- BBITIOJTHEHHS y4eOHBIX
BOCCTaHOBUTEIBHBIX 3aJJaHul C
mporeccax. UCIIOB30BAaHHEM
y4eOHOH IuTepaTypsl
KoMMmyHHMKaTHBHBIE:
a/IEKBATHO MCIIOJIB3YIOT
pedeBbIe CPEICTBA IS
s¢dexTrBHOTO
pereHns
KOMMYHHKaTHBHBIX
3a7a49 yYUTHIBAIOT
pa3Hble MHEHUS U
CTpeMSATCS K
KOOPMHAIUU
Pa3NIUYHbIX NO3ULUI B
COTPY/THUYECTBE
48.| CpoiicTBa IEJTOYHO3EMETBHBIX Ymerb dopMupoBaTh PeryasituBHble: § 44 PeaxTuBbl 1
METAILIOB U UX COEIHMHEHMIL XapaKTepU30BaTh LIEJIOCTHOE IUTAHUPYIOT CBOU XMMHUUYECKOe
anemeHTsl [1A- MUPOBO33PEHUE, JICHCTBUS B CBSI3U C o0opyioBaHue
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Jlemoncmpayuonnslit onvim Ne25 | Tpynmsl Ha COOTBETCTBYIOIIIEE MIOCTABJICHHOM 3aa4eit
B3zaumooeiicmeue OCHOBaHHH MX COBPEMEHHOMY 1 YCIIOBHSIMHU €€
WENOYHO3EMENTbHBIX MEMAILI08 C TIOJIOKCHUS B YPOBHIO pPa3BUTHS PEIICHHS, YIUTHIBAIOT
60001l TIEPHOITYECKOMN HAYKH, U MPaBUJIO B
O6pasybl 8adcHeUUUx NPUPOOHbIX TaOJHIIe ¥ CTPOCHUS | KOMMYHUKATHBHYIO  IUIAHHPOBAHHU U
COCOUHEHUT MACHUSL, KATbYUSL. aTOMOB. YMeTb KOMIIETEHTHOCTD B KOHTpOJIE crocoba
TP COCTaBJIATh OOIICHUN 1 pereHns
YpaBHCHHS PEAKIWH, | COTPYIHUYECTBE CO Ilo3HaBaTe/bHBIE:
XapaKTepU3YIOIIIX B3pPOCTIBIMH U CTaBAT U
CBOWCTBA KAJNBLHUSA U | CBEPCTHHKAMHU. (bopMyITHPYIOT
€ro COeJIMHEHUH, U ST | IPOOIIEMBI
OOBSICHATh UX B YpOKa MCHOJIB3YIOT
CBETe MIOUCK HEOOXOANMOI
npeacTaBieHuit 00 HH(pOPMAIUHU TS
3IEKTPOIUTUYECKON BBITIOJIHEHHS yYEOHBIX
JUICCOIMAITIN U 3aaHul C
OKHCIIATETHHO- HCTIONTb30BaHIEM
BOCCTaHOBHTEIIBHBIX y4eOHOI TuTepaTyphl
TpoIeccax. KommyHnukaTuBHbIE:
aJIEKBaTHO MCIIOJIb3YIOT
peueBble CpelCcTBa IS
a¢dexTrBHOTO
peLeHns
KOMMYHHUKATUBHBIX
3a1a4 YYUTBIBAIOT
Ppa3HbIC MHCHHUA U
CTpEeMSTCS K
KOODIIHAIAN
Pa3UYHBIX TO3UINI B
COTPYTHHIECTBE
49. | CpoiicTBa COEIUHEHNI 3HaTh KauecTBeHHYI0 | DopMupoBaTh PeryasituBHbIe: § 45 PeaktuBbl 1
Kasbius. JKecTKOCTb BOJIbI peaKkuuio Ha HOHBI L[EJIOCTHOE TUIAHUPYIOT CBOH XHUMHUYECKOE
Jaopamopuutii onsim Ne28 TB. Kaiplins. 3HaTh, YeM | MHUPOBO33PCHUE, AeHCTBHS B CBA3MC obopyoBaHue
- o0ycioBIieHa COOTBETCTBYIOIICE MOCTaBJICHHOH 3aaueii
Osnaxomaenue o ceoticmeamu u JKECTKOCTb BOJBI. COBPEMEHHOMY U yCJIOBUSIMU €€
npespaujeRusmMu Kapbonamos u YMeTb pa3bICHATH YPOBHIO Pa3BUTHS PEIICHHS, YYUTHIBAIOT
2UOpoKap 60”‘”"0?' CIOCOOBI YCTpaHCHHS | HAYKH, U MPaBUJIO B
Jlabopamopnbiii onvim Ne29 HKECTKOCTH BOJIBL. KOMMYHHKATHBHYIO  IJIJAHUPOBAHHH U
ThYcmpanenue scecmxocmu KOMITETEHTHOCTb B KOHTpOJIE CrIocoba
800bl 8 QOMAWHUX YCAOBUSX OBILIEHHH U pelieHst
cotpynundectBe co  Ilo3HaBaTelibHBIE:
B3POCIBIMU U CTaBsIT U
CBEpPCTHUKAMHU. (hopMyTHPYIOT
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LI U TTPOOIeMBbI
YpOKa UCIIOIb3YIOT
MIOUCK HEOOXOTUMOM
HHPOPMALIUY JIS
BBITIOJTHEHHS Y4EOHBIX
3aJaHuH C
UCIIOJIb30BaHUEM
y4eOHOI TuTepaTyphl
KomMmyHuKaTHBHBIE:
aJICKBAaTHO HCIIOJIb3YIOT
pedeBbie CpenCcTBa I
s¢dexTrBHOTO
perieHus
KOMMYHHKATHUBHBIX
3a7a4 yYUTBIBAIOT
pa3Hble MHEHHS 1
CTpEeMSATCS K

KOODIIHAIHA
Pa3IMIHBIX MTO3UIUH B
COTPYTHHIECTBE
50. | CRoiicTBa aIFOMUHUS YMeTh cOCTaBIATH ®opMHpPOBaTh PerynssTuBHbie: § 46 PeakTHuBEI B
Jlemoncmpayuonnsiii onvim YpaBHEHUS LIEJIOCTHOE IUTAHUPYIOT CBOU XAMUYECKOe
No26Bsaumodeiicmeue aniomunus ¢ XAMHYECKUX MHUPOBO33pEHUE, JNICHCTBHS C obopynoBanue
60001i. OGpazybl sadcneiux PpeaxImid, COOTBETCTBYIOIIIEE IOCTaBJICHHON 3a1a4ei
HPUPOOHbIX Coeounenuii aomMunus xapaKTepm}vffome COBPEMEHHOMY U YCIIOBUSIMU €€
TP o0111e CBOMCTBA YPOBHIO Pa3BUTHS pelIeHus, OIICHUBAIOT
ATIOMHUHUS, HAyKH, H MPaBUIHHOCTh
OOBICHITEL ITH KOMMYHUKATHUBHYIO BBINOJIHEHUS IEUCTBUS
peaKkIyuu B CBETE KOMIIETEHTHOCTD B ITo3naBarejbHbIE:
MpeCcTaBICHANA 00 o0IIEHNH 1 CaMOCTOSTEILHO
OKHCJINTEIHHO- COTPYJIHUYECTBE CO BBIZICISIOT U
BOCCTaHOBHUTEIIFHBIX | CBEPCTHHKAMHU B (hopMyIHpYIOT
Tporeccax. mporiecce yIeOHOM MO03HABATENBHYIO LIENb,

JCATCIIbHOCTH.

WCTIOJNIB3YIOT 00IITHe
NIPUEMBI PELIECHUS
3a1a4
KoMMyHMKATHBHbIE:
JIOITYCKArOT
BO3MOJKHOCTD
Pa3IMIHBIX TOYCK
3pEHHS, B TOM YHCIIC HE
COBIIAAOIIUX C UX
COOCTBEHHOU H
OPHEHTHPYIOTCS Ha
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MO3UIHIO [TAPTHEPA B

OOILIIEHUH H
B3aUMOJICHCTBUN
51. AM(bOTepHOCTb OKCHUIa U YMeTh JIoKa3bIBaTh ®opMHpoBaTh PerynsstuBHbie: § 47 PeaktuBsl u
THPOKCHA AIIOMHIHISL. am(oTepHbII 1IEJI0OCTHOE nJIeUxHI/IpyIOT CBOU XUMHUYECKOE
Tadopamopnuiii onvim Ne30 TB. XapakTep MHUPOBO33pEHUE, JIEUCTBUS C § } obopyaoBaHUE
COCJTMHEHUS, COOTBETCTBYIOIIIEE MTOCTaBJICHHOH 3a1aueit
Ilony enue 2uopoKcuod. anoMuHA u COCTaBJISATh COBPEMEHHOMY U YCIIOBHSIMU €€
ssaumodelicmee e2o0 ¢ Kuciomamu ypaBHEHUsI YPOBHIO Pa3BUTHUS pelIeHuUs, OLICHUBAIOT
U weaoHamu. COOTBETCTBYIOILUX HAyKH, U MPaBUIBHOCTD
P XUMHWYECKHUX PEeaKIuil | KOMMYHUKATHBHYIO BBITIOJTHEHUS JICHCTBUS
U OOBSACHATH WX B KOMIICTCHTHOCTh B ITo3HaBaTejibHBIE:
CBeTe OOILCHUH U CaMOCTOSTEIHHO
MIpeCcTaBICHAN 00 COTPYAHUYECTBE CO BBIJIENISIOT U
SIEKTPOJUTUIECKOIN CBEpPCTHUKAMH B (bopMyITHPYIOT
JTIUCCOLIMALINH. mporiecce yueOHOM [IO3HABATENbHYIO LIENb,
JICSATCIIBHOCTH. HCTIONB3YIOT 00IIHe
MIPUEMBI PEIICHUS
3a/1a4
KomMyHHKaTHBHbBIE:
JIOTTYCKAIOT
BO3MOYKHOCTb
Pa3TMIHBIX TOYCK
3pEHHS, B TOM YHCIIC HE
COBIIAJJAOIIHX C UX
COOCTBEHHOH U
OPHUEHTHUPYIOTCS Ha
MO3UITUIO TApTHEPA B
OO0IIEHUH U
B3aUMOJICHCTBUH
52.| Kenezo. 3HaTh CTpOEHUE DopMHUPOBATH PerynsiTuBHbIC: § 48 Jlatank
Jlemoncmpayuonnuiii onvim aToMa Kejesa, LIEJIOCTHOE HHVaHI/IpyIOT CBOH JIaBICHUS
Ne2706pasyvi pyd scenesa. ¢usndeckue u MHPOBO33pEHUE, JICUCTBUS C 5 5
Concuzanue xcenesa & kuciopode u XI/IM}/I‘ICCKI/IC COOTBETCTBYIOILIEE MMOCTaBJICHHOH 3a1aueit
xnope. CBOMCTBA JKeJe3a. COBPEMEHHOMY 1 YCIIOBUSIMH €€
Jatopamopustii onvim Ne 31 YMeiTL Pa3bACHATH YPOBHIO Pa3BHUTHUS pelIeHNs, OIICHUBAIOT
CBOMCTBA JKeJie3a B HayKu, U MIPaBUIBHOCTH
«OKucnenue xcenesa 60 o~
cBeTe KOMMYHHKaTUBHYIO BBITIOJTHEHUS JISHCTBUS
671AXICHOM 6030yXE) MpeacTaBIeHU 00 KOMIICTCHTHOCTh B IMo3HaBaTejIbHbBIE:
OKHUCJIMTEIBHO- OOIIICHUH U CaMOCTOSITEeIILHO
BOCCT@HOBHUTENBHBIX | COTPYAHHYECTBE CO BBIJICIISIIOT U
rpolieccax u CBEpPCTHUKaMH B (hopMyIHpYIOT
QNICKTPOJIMTUYCCKON | mporecce y4eOHO MTO3HABATENBHYIO 1IEJb,
JTUCCOLIMALINH. JIESITEIIBHOCTH. WCTIOJIB3YIOT 00IITHe
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IPUEMBI PELICHUS
3amad
KoMmyHuKaTHBHBIE:
JomyckaroT
BO3MOXKHOCTb
Pa3INYHBIX TOYEK
3pEHUsI, B TOM YHUCIIC HE
COBITAJIAFONINX C UX

COOCTBEHHOH.
53.| CpoiicTBa coeMMHEHNUI Keye3a; | 3HaTh CBOWCTBA ®opmupoBaTh PeryasatuBHbIe: § 49 PeaxTuBel
OKCHJIOB, THAPOKCHJIOB 1 CONEN coequuenuit Fe(ll) u | nenocthoe HJIUaHI/Ip}’IOT CBOH XUMHYECKOe
I n IH) Fe(IIl). YmeTn MHPOBO33pEHHUE, JIEUCTBHS C § } obopyaoBaHUe
aenesa ) COCTaBJISITh COOTBETCTBYIOIIEE MOCTaBJIEHHOM 3a1aueii
Jlabopamopnuuii  onvim  Ne32Th ypaBHEHUsI COBPEMEHHOMY U YCIIOBHSMU €€
Honyuenue euopoxcudos xcenesa(ll) u COOTBETCTBYIOIUX YPOBHIO pPa3BUTHS pELICHHUs, OLICHUBAIOT
() u  esaumooeiicmeue  ux ¢ peakuuii B CBETE HayKH, IIPaBUJIBHOCTD
Kuciomamu u weioiamu. IpeJcTaBIeHU 00 KOMMYHUKAaTUBHYO BBINOJIHEHUSI ACHCTBUS
JNEKTPOIUTHYECKON | KOMIIETEHTHOCTH B ITo3naBaTtesbHBIE:
P JUCCOLMAINH 1 OOIIeHNHT U CaMOCTOSITENIBHO
OKHCJIUTEIHHO- COTPYJHHYECTBE CO  BBIACISIOT U
BOCCTAHOBHUTENBHBIX | CBEPCTHHKAMH H bopMynmupyIoT
TpoLecCax. B3pOCIBIMU. M03HABATENBHYIO IIEIb,
HCTIONB3YIOT 001IHUe
MPUEMBI PelICHHs
3a1a4
KoMmyHuKaTHBHbIE:
JomyckaroT
BO3MOXKHOCTb
Pa3IMYHBIX TOYEK
3peHUsl, B TOM YHUCIIE HE
COBITQ/IAIONINX C UX
COOCTBEHHOM.
54. Ipakmuueckas paboma Ne8. YMeTh NpUMEHSTh Pa3BuBars ymeHus PeryasituBHbIe: § 50 PeaxTuBbl U
Pewienue TEOpEeTHYECKHUE OLICHUBATh OcymecTBISIIOT XUMHYECKOe
3HAHMS Ha [IPAKTHKE, | CUTYalHUIO W TOIIaroBbIi KOHTPOJIb obopyoBaHue
IKCHEPUMEHMALHBLX 300aH OOBSICHSATH OIEPaTUBHO IO Pe3yIbTaTy
no meme «Qbwue u HAOIIOEHUS U MPUHHMATE IMo3HaBaTe/IbLHbIE:
UHOUGUOYAIbHbLE CEOlICMEA Pe3yIbTaThI pemenne, Haxomuth  CIPOST pedeBoe
memannoe». Th TIPOBOIUMBIX aJIeKBaTHbIC BBICKa3bIBaHHE B
TP OIIBITOB, CII0Cco0B! YCTHOM U IHCEMEHHOM
XapaKTepru30BaTh B3aUMOJEHCTBUS C dopme
YCIOBHUS TCUCHHSA OJHOKJIaCCHUKaMH KOMMyHl/lKaTl/lBHLle:
pea}(upﬁ/’[ o0 KOHIa BO BpEMA YuursiBarot Ppa3HbIC
MIPOBE/ICHNUS MHEHUSI U CTPEMSITCS K
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B pacTBOpax MPAKTUYECKON KOODPIHHAINN
SJIEKTPOJIUTOB. padoTHL Pa3IUYHBIX MO3ULIUHI B
COTPYJAHUYECTBE
55. | Pemenue 3anau moBbIeHHOro ypoBHst | OG06IMTE 3HaHus 110 | DOPMHUPOBATH PeryasituBHbIe: 1 [ToBTOpHU
CIIO’)KHOCTH TeMe «MeTaTsD) LIEJIOCTHOE BHocAaT HEOOXO0IMIMBIE Tb TeMy
MHPOBO33pEHHE, KOPPEKTHUBEI B «MeTann
COOTBETCTBYIOIIEE JieiicTBHE MOCTe eTo BD».
COBPEMEHHOMY 3aBepIIEHISI Ha OCHOBE
YPOBHIO Pa3BUTHSA €ro M yJera xapakrepa
HayKH, CIICTIAHHBIX OIITHOOK
KOMMYHHKaTUBHYIO KomMmyHuKaTHBHbBIE:
KOMIICTEHTHOCTb B KOHTPOJIUPYIOT
oOIIeHN” U JIeiicTBUSA MapTHEPa
COTPYAHUYECTBE CO
CBEPCTHUKAMH U
B3pOCIBIMHU.
56. KOHTpO JIbHOE TECTHPOBaHHUE Ymets ucnons3oBath | PopMUpOBaTH PerynssTuBHbIe: 1 [ToBTOpHU
no noopasoeny «IIpaKTHKYM MPUOOPETEHHBIS OTBETCTBEHHOE OCYIECTBIAIOT Tb 1O
. 3HAHUSL. OTHOIIIEHHUE K WUTOTOBBIN U yueOHHUK
M0 U3Yy4YCHHUI0 CBOUCTB .
YUCHHIO, TIOIIaTOBBIH KOHTPOJIb y
NPOCTBIX BEIECTB METAL10B FOTOBHOCTb M 10 pe3ynbTaTy marepua
150, coeunﬂeﬂuifl» CIIOCOOHOCTH K Ilo3naBaresbHbIE: JI TJIaBbI
CaMOpa3BUTHUIO U CTPOSAT B MUCbMEHHON
caMo00pa30BaHHUIO. dopme.
Pa3nen 5. OcHOBBI ONBITHO-IKCNIEPUMEHTAJIbHOI U MPOEKTHOI JesiTeJbHOCTH (124)
57.| Texuuka ©0€30MaCHOCTH TPH | Vmenue 1.Pa3Burue 1 PeakTussl u
BBITIOJTHEHHHU CAMOCTOATENBHBIX | xapakTepusoBaTh BHYTpEHHei XUMHIYecKOoe
ONBITOB U  JKCHEPUMEHTOB B | paxmeiimmie TO3UINH 06opynoBaHye
JOMAIIHUX  YCIOBUSAX U C | xpmmueckue IIKOJBHUKA HA
HUCIIOJIB30BAHUEM TIOHSATUS: YPOBHE
O60pyﬂOBaHI/IH XHMquCKOﬁ XUMHNYECKUI ITOJIOKHUTEIIBHOT'O
nabopaTopuu. JEMEHT, OTHOIIEHHS K
Kﬂaccn(l)pn(aum IIKOJIC, IOHUMAaHMUs
BEIIIECTB HEOOXOIMMOCTH
yaeHus,
BBIPaKEHHOTO B
npeo0iailaHun
yueOHO-
103HaBATEIbHbIX
MOTHBOB 1
MPeaNoYTeHUN
COIMATEHOTO

croco0a OIeHKH
3HAHWH;

81



2.DopMupoBaHHe
BBIPAKEHHOM
YCTOWYUBOM
y4ebHO-
NI03HABATEIBHOMN
MOTHBAIUH YICHUS

58.| Ilpaxmuueckas paboma Ne9. Hcnonb3oBanue 1. OpueHranus Ha K.YY]. PeakTuBEI 1
Th Oobpawenue co cmekiom 71a00paTOpHOro000p | MOHMMAaHME IPHYMH ~ YMEHHS paboTaTteh B XIMHYECKOe
(ccubanue cmekIAHHOU yIOBAHUS U ycmexa B yueGHON napax. 0bopynoBaHue
mpyﬁl{u, u3zecomoeieHue: CTEKJISTHHOU MOCY b, | NESATEIbHOCTH; ILYVY/.
nunemku; Kanuaiapoe; MIPOBECHNE 2. YuebOHo- YMenusi  HaOIIOaTh,
npocmeﬁmux Y308y HECJI0KHBIX MTO3HABATENbHBIN JienaTh BBIBOABI TIpHU
npocmeiuiux npudopos) 9KCIIEPUMEHTOB Il | MHTEPEC K HOBOMY IPOBEJICHUH OIBITOB.

JI0Ka3aTeIbCTBA y4eOHOMY P.YYA.

BBIJIBUT'a€MBIX MaTepuaiy u Ymenue

HIPENONOKEHHUIT; CIOCO0aM PEIICHHsT  CaMOCTOATEIBHOTO

OITICaHue HOBOM 4acTHOM BEJICHUSI

PE3yIIbTaTOB 3THX 331241 9KCIIEPUMEHTAIIBHON

pabot JIeSITEIIbHOCTH,
OIIMChIBATH
XUMHYECKUE PEaKIHH,
Ha0JroJaeMble B X0JIe
9KCIEPUMEHTA.

59. | Xumuueckuit aHaIN3! 3HAHIE OCHOB 1.OpuenTanus Ha K.YY]I. PeakTuBeI U
Ka4€CTBCHHBIN U XAMHYECKOTO IMMOHMMAHME NMPUYHH 1. Ymenue XUMHYCCKOE
KOJINYE€CTBEHHBIN aHAIM3a ycrexa B yueOHoOH JO0roBapuBaThCs U o0opynoBaHUE

JIEATENBHOCTH,
2. YyebOHo-
I03HaBaTEIbHbIN
HHTEpEC K HOBOMY
yaeOHOMY
MaTepuany u
crioco0am perreHus
HOBOM YaCTHOM
3a1a49u

MIPUXOINTH K 00IIEMY
pEIICHHIO B
COBMECTHOM
JIeSITENLHOCTH;

2. Ymenue
MIPOAYKTUBHO
paspeniatb KOHQIUKTHI
Ha OCHOBE y4eTa
WHTEPECOB U MO3ULIUN
BCEX €ro YYaCTHHUKOB
ILYVY.

1. ®opmuposats
YMEHHE NMPOBOJIUTH
CpaBHEHUE U
KJaccu(pUKaIUIO 110
3a/IaHHBIM KPUTEPHSIM;
2. ®OpMHUPOBATH Y
YYaIXCst
MpeICTaBJICHHUE O
HOMEHKJIAType
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HEOPTaHUYECKUX
COCTMHCHHIA.

P.YV.

1. YMeHMe yYUTHIBAT
BBIJICJICHHBIC YUUTEJIEM
OPUEHTHUPHI TEUCTBUS
B HOBOM Y4eOHOM
Marepuane B
COTPYIHHUYECTBE C
yauTeIeM;

2. YMenue
TUTAHUPOBATH CBOU
IEUCTBUS B
COOTBETCTBMH C
IOCTaBJICHHOM
3a/a4eil U yCIOBUAMHU
ee pean3aIum.

60.

Teopernueckue OCHOBBI
OTBITHO-IKCIIEPUMEHTAIBHON U
MPOEKTHOM JAESATEIbHOCTH.

VMenne o0bsACHATE
3aKOHOMEPHOCTH
H3MEHCHHUS CBOMCTB
BEILIECTB , 3HAHHE
OCHOB
SKCIEPUMEHTAIBHOM
U IPOEKTHOM
JIeITSITLHOCTH

1.Pa3Butue
BHYTpPECHHEH
TIO3UIIUH
IIKOJIbHUKA Ha
YpOBHE
TIOJI0KATETHHOTO
OTHOIICHUSA K
IIKOJIC, TOHUMAaHUS
HEOOXOIMMOCTH
yUYEHUS,
BBIPa)XEHHOTO B
npeobagaHuu
y4eOHO-
MO3HABATEJIFHBIX
MOTHBOB U
TIPEATIOYTCHIH
COITHAIBHOTO
croco0a OLeHKH
3HAHUH;

2. opMupOBaHUE
BBIPaKEHHOU
yCTOMYHMBOM
yueOHO-
TI03HaBATEILHOM
MOTHBAIIUH YUCHUSL.

K.YVI.

1. Ymenue:

* CTPOUTH IMOHATHBIC
JUTS TapTHEpa
BBICKA3bIBAHU,
YYHTHIBAIOIINE, YTO
mapTHep 3HAaeT U
BHUUT, a YTO HET;

* 33/1aBaTh BOMPOCHI;

* KOHTPOJIUPOBATh
JIefcTBUS MapTHEpa.
ILYVYA.

VYmenue:

* OCYHIECTBIISITh aHAIH3
00BEKTOB C
BBIJICJICHIEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISTh CHHTE3
KaK COCTaBJICHHE
LIEJIOTO U3 YacTei.
P.YV.

YMmenus:
1.0cy1uecTBasTh
HWTOTOBBLIN H
[OIIAroBbIA KOHTPOJIb
0 pe3yybTary;

PeakTuBbl 1
XUMHUYECKOE
obopynoBanue
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2. AnekBaTHO
BOCIIPHHUMATh OLCHKY
YUUTEIIS,

3. Paznnuats criocob u
pe3ynbTar AeHCTBUS

61.

Bb100p TEMBI IpoEKTa.
[InanupoBaHue NEATEIBHOCTH.

YMenue
IUTAaHUPOBATh
COOCTBEHHYIO
9KCIIEPHIMEHTAIBHYIO
JIeATEIbHOCTD ,
YMEHHE BBIJBUTaTh
THIIOTE3bl, CTABUTH
MIPOEKTHBIC 3aa4H.

Pa3BuBath
CIIOCOOHOCTE K
CaMOOIIEHKE Ha
OCHOBE KPUTEPHS
YCHEUTHOCTH
yaeOHOH
NeITEILHOCTH

K.YVI.

1. YMmenue
JIOTOBapUBATECS 1
MIPUXOINTH K 00IIeMy
pELICHHUIO B
COBMECTHOM
NIeITEIILHOCTH,
2.YMmeHue
TPOIYKTUBHO
paspeniath KOH(PIUKTHI
Ha OCHOBE y4eTa
WHTEPECOB U NMO3ULIUN
BCEX €Tr0 YUYaCTHUKOB
ILYVY .

1.YMeHue npoBoauTh
CpaBHCHHUE U
KJIaCCU(PUKAIHIO TI0
3aJJaHHBIM KPUTEPISAM;
2. ®opMHpOBaATH Yy
YUAIUXCS
MpeaCcTaBIeHUE O
HOMEHKJIaType
HEOPTaHUYECKUX
COCTMHEHMI

P.YV/.

1.YMeHue yuuThiBaTh
BEIJICICHHBIC YIUTEIIEM
OpPHUEHTHPHI IeHCTBUSL
B HOBOM y4yeOHOM
Marepuane B
COTPYJHHUYECTBE C
YUHTEIEM;

2. YMenue
IUIAaHUPOBATH CBOU
JIICUCTBHS B
COOTBETCTBUU C
MOCTABJICHHON 3ajauei
1 YCIIOBUSIMH €€
peanu3aym.
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62. | [lonroroBka npoekTa.Coop | Ywmenne 1.PasBuTHe K.YY/. PeakTuBbl 1
I/IH(bOpMaHI/II/I 110 JTaHHOU TIJIAHUPOBATH BHYTPEHHEU 1. Ymenne: XUMHYIECKOE
TeMe.MO,I[eJII/IpOBaHI/Ie COOCTBCHHYIO TNO3UINHN * CTPOUTH NMMOHSTHBIC obopynoBaHue
MPOEKTHOM JAECATEIbHOCTH. SKCIEPUMEHTAIbHYIO | LIKOJIbHHKA Ha JUIsl TapTHEpa

JESATEIBHOCTS |, CaMOCTOSITENILHOE BBICKa3bIBAHUS,
YMEHHE BbIIBUTaTh MIPOEKTUPOBAHUE YYMTHIBAIOUIUE, YTO
TUIIOTE3bI, CTABUTh y4eOHOM HapTHEP 3HACT U
MIPOEKTHBIE 3a/1a4H, JeATeIbHOCTU BUJIUT, a 4TO HET;
cobupath 2. ®opMupOBaHUE * 3371aBaTh BOIIPOCHI;
nHpopmanuio u3 BBIpaYKCHHOU * KOHTPOJIUPOBATh
pa3IMIHBIX YCTOMUYUBOU JlelicTBUs MapTHEpa.
HCTOYHHUKOB, y4eOHO- ILYYA.
aHaJIM3MPOBATH, MO3HABATENBHON VYmenue:
MOJIEITUPOBATh MOTHUBALIUH YUEHHS * OCYLIECTBIIATh aHAIIN3
SKCIIEPUMEHT 00BEKTOB C
BBIJICIICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHbIX
MPU3HAKOB;
* OCYILLIECTBIIATH CUHTES
KaK COCTaBJIICHUE
LIEJIOTO U3 YaCTEH.
P.YVY .
Ymenus:
1. OcymecTBIsATh
WUTOTOBBIN U
MOIIaroBbIA KOHTPOJIb
10 pe3yJsbTary;
2. AnexkBaTHO
BOCIIPHHUAMATh OLEHKY
YUUTENS;
3. Paznnuats ciocob u
pe3yJbTaT AeHCTBUS

63. | Brimonaenue yqe6HHX Hcnons3oBanue K.YVY/. PeakTuBbl u
IPOCKTOB, ONBITHO- | 1abopaTopHOr0000p 1. Ymenue XMMHYECKOe
HKCIIEPUMEHTAIBHBIX Pa0oT. yIOBaHUA U JIOTOBApHUBATHLCS U obopyoBaHue
HpaKTH‘leCKHe paﬁoTbI IO | CTEKIAHHOH NOCYABI, MPUXOJUTH K 001IeMy
TEMaM IIPOCKTOB YYallluXCHa MPOBEACHUC PCLICHHIO B

SKCHEPUMEHTOB TS COBMECTHOM
JI0Ka3aTeNNbCTBA JIeSTENIbHOCTH;
BBIJIBUTAEMBIX 2. YMmeHue
MIPEATNOIOKEHUI]; MPOIYKTUBHO
onucaHue pa3pemnatb KOHQIUKTHI

Pe3yJIbTaToOB 3THX
pabot

Ha OCHOBE yd4eTa
WHTEPECOB U MO3ULIUN
BCEX €r0 YYaCTHHUKOB
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ILYYA.

1. ®opmupoBath
YMEHHE IIPOBOANTD
CpaBHEHHUE U
KJIacCU(UKAIHIO IO
3aJlaHHBIM KPUTEPUSIM;
2. ®OopMUpOBATH Y
yuanmxcs
MPE/ICTABICHUE O
HOMEHKJIaType
HEOPTaHWYECKHX
COCIUHEHUN.

P.YY].

1. YMmeHnue yuurtsiBaTh
BBIICJICHHBIC YUUTEIEM
OPHEHTHPHI JCHCTBUS
B HOBOM Yy4eOHOM
Marepuane B
COTPYIHHIECTBE C
YUUTENneM;

2. YMeHme
IUTAHUPOBATh CBOU
JIEHCTBUS B
COOTBETCTBHH C
HIOCTaBJIICHHOU
3a7aveii 1 yCIOBUSIMHA
ee pean3alyy.

64.

[loaroroBka y4eOHBIX TPOEKTOB
K 3aIIuTe

PaszBuBath
CITOCOOHOCTE K
CaMOOIIEHKE Ha
OCHOBE KPUTEPHUS
YCIEITHOCTH
yaeOHOM
LEATENBHOCTH

K.YVYI.

1. YMmenne
HCTIOJB30BaTh PEUb JIIS
PETYISINH CBOCTO
JICHCTBHS;

2. AzleKkBaTHO
HCTIOJB30BaTh PEUCBHIC
CpeJlCTBA Ui pEeLICHUS
Ppa3IMYHBIX
KOMMYHHUKaTHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHUE,
BIIAJIETD
JIMAJIOTHYECKOM
¢dopmoii peun

P.YV.

Ymenune
CaMOCTOSITEIIHLHO

86



aJIeKBaTHO OLIEHHUBATH
MIPaBUIBHOCTH
BBITIOJIHEHHS JEHCTBHS
1 BHOCHUTD
HEOOXOIMMBIE
KOPPEKTHUBEI B
HCIIOIHEHUE KaK 110
XOJIy €ro peaau3aiuH,
TaK U B KOHIIE
eHCTBUA.

ILYYA.

YmMmenue:

OCYIIECTBIATh
CpaBHEHHE U
KJIaCCU(HKAITHIO,
BEIOMpast KpUTEPHH IS
yKaSaHHLIX JIOTUYCCKUX

onepauui;
CTPOUTD JIOTHIECKOE
paccyxneHue
65. | [IpoMexxyTouHas arrectauus. YMeHMe OBJIaieHHs YMEHUE OLICHUTD K.YV .
3amura IIPOCKTOB HaBBIKAMH KOHTPOJNSL | CBOM y4eOHBIE 1. YmMenne

U OLIEHKH CBOEH
JIEATEIILHOCTH,
YMCHUE TPEIBUACTH
BO3MOYKHBIE
IIOCJIEICTBUS CBOUX
nefcTBUi

JOCTHXKCHUA

HCTIOB30BaTh PEUb JIIS
PETYISINH CBOCTO
JIEUCTBUS;

2. AiexBaTHO
HCTIOJB30BaTh PEUCBHIC
CpelCTBA JIs pEUICHUS
Ppa3IYHBIX
KOMMYHHUKATHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3bIBaHMUE,
BJIAJIETD
JIHAJIOTHYECKOM
¢dopmoii peun

P.YVI.

YMeHune
CaMOCTOSITEJILHO
aJIeKBaTHO OLIEHUBATh
TIPaBUIHHOCTD
BBINOJIHEHUS JCHCTBUS
U1 BHOCUTH
HEOOXOIMMBIE
KOPPEKTHBHI B
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HCIOJIHEHUE KaK TI0
XOJIy €T0 pealu3allu,
TaK U B KOHIIE
IEeHCTBUA.

ILYVY.

YmeHnue:

OCYIIECTBIIATH
CpaBHEHHE U
KJIacCU(HKAITUIO,
BEIOMpAst KPUTEPHH IS
YKa3aHHBIX JIOTHYECKUX

onepauui;
CTPOUTH JIOTUYECKOE
paccy’xaeHne
66. | Pemenue 3a/1a4 HOBBILIEHHOTO YMenue oBiaaaeHus ‘YMeHue OLleHUTh K.YV . PeaxtuBel 1
YPOBH: CIIOKHOCTH, PCHICHUC HaBBIKAaMM KOHTPOJIA CBOM y4eOHbIC Ymenne XUMHAYECKOC
MPAKTUKO OPUECHTUPOBAHHBIX 1 OLICHKH CBOCH JOCTHKEHHS CaMOCTOATEIFHO obopynoBaHuEe
3a/1aHui JEATENbHOCTH, OpTaHM30BHIBATH
YMEHHE TIPEeBUICTD yueOHoe feicTBHE.
BO3MOXKHBIC ILYVY/.
TIOCIIEICTBHS CBOUX Ymenue
JeHCTBUI npeoOpa3oBbIBaTh
HHPOPMAITHIO u3
OJIHOT'O BUJA B IPYIOM.
P.YYA.
YMeHue cocTaBisiTh
IUTaH peIIeHus
poOIeMBI
67.| Pemenue 3aga4 MOBBIIIEHHOT'O YMenue oBiaieHus ‘YMeHue OlleHUTh K.YVY/. PeakTuBEI B
YPOBH: CIIOKHOCTH, PCHICHUC HaBbIKAMH KOHTPOJIS | CBOM ydeOHbIE VYmMenne XUMHUYECKOE
MPAaKTUKO OPUEHTUPOBAHHBIX U OLIEHKH CBOEH JOCTYKEHUST CaMOCTOSTENIHHO obopyoBaHue
3aJaHAN JIEATEIILHOCTH, OPraHM30BbLIBATH
yMEHHE NIPEIBUICTH yueOHoe AeHCTBHE.
BO3MOXKHBIC LYV
MOCIIEICTBHSI CBOUX Ymenne
JercTBUI npeoOpa3oBbIBaTh
nH(pOpMaIHIO u3
OJIHOTO BUJA B IPYIOH.
P.YYA.
‘YMeHue cocTaBisTh
TUTaH PeIIeHUs
poOIeMBI
68. | O00O0IIIcHNEe, CUCTEMATH3aLMA U | 1.3akpemnenue 1. YMennue K.YVYI. Pa6orta ¢
KOpPPEKUMs 3HAHUM yUYaluXxcs 3HAHUI ¥ paCUETHBIX | OPHEHTHPOBATHCS VYmMenne TecTaMu
3a KypcC «9KCHepI/IMeHTaHBHa${ HaBBIKOB y4-Cs. Ha IIOHUMAaHHue CaMOCTOSITeJIbHO (vHIUBH
XuUMHI-9», 9 KJacc. NpUYKH ycIiexa B OPTaHH30BLIBATE JlyanbHBI
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TecTOBBIII KOHTPOJIb.

2.YMeH#ue pemath
THTIOBEIE IPUMEPHI
KOHTPOJIbHOU
padoTHL

yaeOHOI
JeSATEIbHOCTH

y4aeOHOe
B3aNMOJIEUCTBHUE B
rpyIie

ILYYA.

YmMmenue:

* OCYHIECTBIISITh aHAIH3
00OBEKTOB C
BBIIEJIEHAEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHUE
LIEJIOTO U3 YacTei.
P.YVY.

VYMenus:

1. Ocy1ecTBIATh
HTOTOBEIH H
TIOIIaTOBBIH KOHTPOJIb
0 Pe3yJIbTaTy;

2. AJIEKBaTHO
BOCIIPUHUMATH OIICHKY
YUUTETIS,

3. Pasnnuats criocob u
pe3yIbTaT IeHCTBHSA

e
3aIaHvsT)
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