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PABOYASA TIPOTPAMMA
BHEYPOYHOU 1eITeJIbHOCTH N0 XUMuM JJ4 8-9 Kiaccos

C HCI0JIb30BaHUEM 000pyaoBaHus HeHTpa «Toukapocray

B o00yueHnn xumuu OOJIBIIIOC 3HAYCHHE HMMEET SKCIEPUMEHT. AHAIU3UPYS
pe3yabTaThl MPOBEAEHHBIX OIBITOB, ydalluecs yOeKIalTCs B TOM, YTO T€ WM
UHBIE TEOPETHYECKUE TMPEJCTABICHUS COOTBETCTBYIOT WM MPOTUBOpEYAT
peanbHOCTU. TONBKO OCYIIECTBIISIE XUMHUUECKUN SKCIIEPUMEHT MOKHO MPOBEPUTH
JIOCTOBEPHOCTh TPOTHO30B, CHACIAaHHBIX HAa OCHOBaHUM Teopuu. B mporecce
AKCHEPUMEHTAIbHOW  pabOThl  ydaliuecss MPUOOPETAIOT  OMNBIT  MO3HAHMS
pEanbHOCTH, SIBISIONIMNCA Ba)KHBIM 3TaroM (POpMHUPOBAHUS Y HUX YOEKICHUH,
KOTOpBIE, B CBOIO OU€PE/lb, COCTABIISIIOT OCHOBY HAYYHOTO MUPOBO33PEHHUS.
Bueapenue obopynoBanus 1mudpoBoii maboparopuu mneHTpa «Touka poctay
MO3BOJIUT Kauye€CTBEHHO M3MEHHTH Ipollecc oOydeHUs XuMHUU. KonumdecTBeHHBIC
AKCIIEPUMEHTHI MO3BOJIAT MOJIy4YaTh JOCTOBEPHYIO MH(POPMAIUIO O MPOTEKAHUHU
T€X WM HWHBIX XUMHYECKMX MpOIeccax, O CBOMCTBax BemecTB. Ha ocHoBe
MOJYYEHHBIX AKCIEPUMEHTAIbHBIX JaHHBIX O00yd4aeMble CMOTYT CaMOCTOSITEIHHO
JenaTh BBIBOJABI, 0000IIaTh pe3yJbTaThl, BBISBISATH 3aKOHOMEPHOCTH, 4YTO
OJIHO3HAYHO OyJeT CIOCOOCTBOBATh IOBBIIICHHUIO MOTHBAIMK  OOY4YEHUS
IITKOJIbHUKOB.
Jlns u3ydeHus mpeaMera «XHMHS» Ha dTale OCHOBHOI'O 00IIero oOpa3oBaHUs
oTBOUTCA 68 yacoB: 8-9 kimacc —68 yacoB, no 34 yaca B KaKJ0M KJIacce;

JlanHast oOpasoBaTeibHas MporpaMmMa OOECIEeUUBACT YCBOEHUE YYaITUMUCS
BOXHEHUIIMX XMMHYECKMX 3aKOHOB, TEOPHUH W TMOHATUH;  QopMupyer
NPEACTABICHUE O POJIM XMMHHM B OKPYXKAIOIIEM MHUPE U KU3HU 4denoBeka. [lpu
ATOM OCHOBHOE€ BHUMAHUE YACISIETCS CYIIHOCTH XUMUYECKUX PEAKIIUA U METOIaM
UX OCYIIIECTBIICHUS.

OnHUM M3 OCHOBHBIX NMPUHIIMIIOB MOCTPOEHUS MPOrPAMMBI SIBIISIETCS MPUHIIUI
JOCTYITHOCTH. OJKCHEPUMEHTAJbHbIE JaHHbIC, IOJYyYEHHbIE YYalIUMUCS TpU
BBITIOJTHEHUN KOJIMYECTBEHHBIX OMBITOB, MO3BOJISIOT YYAIlIUMCS CaMOCTOSITEIBHO
JenaaTh BBIBOJIBI, BBISBJISITh 3aKOHOMEPHOCTH. I[loaXobl, 3alloKEHHBIE B
CoJIep>KaHMe MIPOTrpaMMBbl Kypca, CO3/Ial0T HEOOXOIMMbIE YCIOBHUS JISI CHCTEMHOTO
YCBOEHHUsI yYalllUMHCS OCHOB HayKH, Jig OOECIEeUeHHUs Pa3BUBAIOIICTO U
BOCIIUTHIBAIOIIETO  BO3JEHCTBHS ~ OOy4YeHHs Ha  JUYHOCTh  YydYallerocs.
dopMupyembie 3HAHUS JTOJDKHBI CTaTh OCHOBOW CUCTEMBI YOCKICHUN IIKOJIbHUKA,
LHEHTPAIBHBIM SIAPOM €T0 HAYYHOTO MUPOBO33PEHUSI.

Ha 6a3e nentpa «Touka poctay obecreunBaeTcsl peanu3aius o0pa3oBaTeIbHBIX
IIPOTPAMM €CTECTBEHHOHAYYHOU M TEXHOJIOTMYECKON HAIPABIEHHOCTEM,
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pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBAHUSIMH 3aKOHOJATEIbCTBA B cdepe
oOpa3zoBanust u ¢ yu€toM pekoMeHnanui denepanbHOro orneparopa y4eOHOIro
npeaMeTa « XuMUs.

OOpazoBaTenbHas MOporpaMMa IO3BOJISIET  MHTEIPUPOBATh  pealiu3yeMble
MOJIXO/Ibl, CTPYKTYPY M COJEp’KaHUE MPU OpraHu3alud oOydyeHHs XUMUU B 8—9
KJlaccaX, BBICTPOGHHOM Ha 0a3e Jr000ro M3 JOCTYMHBIX Y4eOHO-METOAMYECKUX
komiuiekcoB (YMK).

Hcnons3zoBanne oOopyaoBaHus «Touka pocta» mnpu peanuzauuu aaHHod OII1
MTO3BOJISIET CO3/1aTh YCIOBUS:

— I paclIupeHus COAEPKaHUs HIKOIBHOTO XUMUYECKOTO 00pa30BaHus;

— 7  TOBBIIIEHHMS  TNO3HABATEJIbHOM  AKTMBHOCTH  OOyYarollUXcsi B
€CTECTBEHHOHAYYHOU 00J1aCcTH;

— U1 Ppa3BUTHsS JIMYHOCTH pPeOEHKa B TIpolecce OOydyeHUs XUMHUH, €ro
criocoOHocTe, (QopMUpPOBaHUS U  YAOBJICTBOPEHHUS COIMAIBHO 3HAYHUMBbIX—
UHTEPECOB U MOTPEOHOCTEH;

— naaa paboThl ¢ OJApEHHBIMU IIKOJIBHUKAMH, OpPraHU3allid WX Pa3BUTHS B
pa3IMYHBIX 00J1acCTAX 00pa30BaTEIbHOM, TBOPUECKOMN AEATETbHOCTH. —

eanb 1 3axaun

1. Peanmu3zanusi OCHOBHBIX 0O0II€0OpPa30BATENbHBIX IMPOTPAMM MO y4E€OHBIM
IpeIMETaM €CTECTBEHHOHAYYHOM HANpPaBJIEHHOCTH, B TOM YHUCJE B paMKax
BHEYPOUYHOU I€ATEIbHOCTH 00y4arouuxcs;

2. BBeJIEHHE COBPEMEHHBIX CPEACTB O0yUEHHUS U BOCIMTAHMS JJIs U3y4deHus (B
TOM qyucie AKCIIEPUMEHTAJILHOTO) JTUACIUTLIAH (Momyneit)
€CTECTBEHHOHAYYHOM HAMpaBJIEHHOCTH TMpPU  peaju3alMd  OCHOBHBIX
00111600pa30BaTEIbHBIX porpaMmm u JOTIOJTHUTEJIbHBIX
oOuieo0pa3oBaTebHbBIX MpOrpaMM, B TOM 4HCIE JJs PacCIIMpPEHUs
CoJiepKaHusl yueOHOTo MpeaMeTa « XUuMUsD».

3. BOBJICYEHHE yUYaIUXCS B IPOCKTHYIO AEATEIBHOCTD.

[IpodunbHBIE  KOMIUIEKT  oOopydoBaHHs 1eHTpa «Todka  pocTay
oOecrieunBaer H(PQGEKTUBHOE JOCTHXKEHHE O00pa3oBaTEIbHBIX  PE3yIbTaTOB
oOyJaronMMucs MO MporpaMmaM  €CTEeCTBEHHOHAYYHOW  HampaBJI€HHOCTH,
BO3MOXHOCTb YIIyOJI€HHOTO U3Y4YEHHS! OTAENbHBIX MPEIMETOB, B TOM YHUCIE AJIs
(dopMupoBaHUsa H300pETATENBCKOT0, KPEATUBHOIO, KPUTHUYECKOIO MBIILICHUS,
pa3BUTUs (PYHKIIMOHAJIBHOW TpPaMOTHOCTH Yy OOy4aroumxcs, B TOM YHCIE
€CTECTBEHHOHAYYHOU U MaTEeMAaTUYECKOU.

DKCHEPUMEHT SIBISETCS MCTOUHUKOM 3HAHUW U KPUTEPUEM UX UCTUHHOCTHU B
Hayke. KoHmenmusi coBpeMeHHOro oOpa3oBaHUs MOAPA3yMEBAET, YTO B y4E€OHOM
DKCIIEPUMEHTE  BEAYLIYH  pOJib  JIOJDKEH  3aHATh  CaMOCTOSITEJIbHBIN
HCCIIEIOBATENIbCKUN YUEHUYECKUN DKCIIEPUMEHT.
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CoBpeMeHHbIE JKCIEPUMEHTAIbHBIE HMCCIECOBAHUS MO0 XUMHH YK€ TPYIHO
MpeICTaBUTh 0€3 HCIONb30BAHUS HE TOJBKO AaHAJOTOBBIX, HO M LHU(POBBIX
U3MEPUTEIBHBIX puOOpOB. B denepanbHOM I'ocynapcTBeHHOM
Oo6pazoBatenpHoM  Crangapre (PI'OC) mpommcaHo, dYTO OJHUM U3
YHUBEPCATbHBIX YU€OHBIX IEHCTBUH, MPUOOPETAEMbIX YUAIIUMUCS, TOJDKHO CTaTh
YMEHHUE «IPOBEACHHS OMNBITOB, MPOCTHIX JKCIEPUMEHTATBHBIX HCCIIEIOBAHUH,
OPSIMBIX M KOCBEHHBIX M3MEPEHUMN C MCIIOJIb30BAHUEM aHAJIOTOBBIX M HU(PPOBBIX
U3MEPUTETBHBIX TPHUOOPOBY.

Y4eOHbI SKCIEPUMEHT M0 XWMHH, MPOBOAMMBIA Ha TPaJUIIMOHHOM
obopynoBanuu, 6€3 MpuMeHEHUS ITUGPOBBIX JTa00pPATOPHUil, HE MOXKET TTO3BOJIUTH
B IIOJIHOW ME€pe€ pEIIMTh BCE 3aa4yd B COBPEMEHHOM IIKOJIE. ODTO CBA3AHO C
PSAIOM MPUYHH:

® TPAIWIMOHHOE WIKOJBbHOE O0OpYyIOBaHME U3-32 OTPAHUYCHHUS TEXHHUYECKHUX
BO3MOXXHOCTEHI ~ HE  TMO3BOJISIET  MPOBOJAUTH  MHOTHE  KOJIWYECTBEHHBIE
UCCIIEJOBAHMS;

®  JUIMTENBbHOCTh NPOBEACHHS XUMUYECKUX UCCIIE0OBAaHUI HE BCEra COrIacyeTcs
C IJIUTENIBHOCTBIO YUEOHBIX 3aHITUM;

® BO3MOXXHOCTh  MPOBEAEHUS  MHOTHUX  HCCIECJOBAHWM  OTPaHUYUBACTCS
TpeOOBaHUSAMU TEXHUKU O€30MaCHOCTH U JIp.

[Mudposas maGoparopusi TOJHOCTHIO MEHSET METOAMKY M COJEpKaHUE
AKCIIEPUMEHTAJIBbHON IE€ATEIbHOCTH U PELIaeT BbIIICIIEPEUNCICHHbBIE TPOOIEMBI.
Iupokwuii CIEKTp JATYUKOB MO3BOJISET YUAIIUMCS 3HAKOMHUTHCS C ITapaMeTpaMu
XUMHUYECKOTO OJKCIEPUMEHTAa HE TOJNBKO Ha KauyeCTBEHHOM, HO W Ha
KoJinuecTBeHHOM  ypoBHe. lludpoBas nabopatopusi MO3BOJSET BECTH
JUTATEIbHBIN SKCIIEPUMEHT JaXKe B OTCYTCTBHE SKCIIEPUMEHTATOPA, a YaCTOTa UX
M3MEPEHMI HEMo/IBJIaCTHA YEJIOBEUECKOMY BOCIPUSTHIO.

B nponecce ¢dopMupoBaHHMS AIKCHEPUMEHTAIbHBIX YMEHMHA YUYEHUK
oOy4aeTcs mpeCcTaBsATh HHGOPMAITIIO 00 UCCIETOBAHUH B YETHIPEX BUIAX:

e B BepOaJdbHOM: OIKUCHIBATH DJKCIEPUMEHT, CO3[aBaTh CJIOBECHYIO MOJEIh
DKCIIEpUMEHTa, (UKCHUPOBATh BHHUMAHHE Ha U3MEPAECMBIX  BEJIMYMHAX,
TEPMUHOJIOTHH;

e B TaOJIMYHOM: 3aMONHATH TAOJHUIIBl JAHHBIX, JIGKAIINX B OCHOBE MOCTPOCHUS
rpa@ukoB (IpU 3TOM Yy Yy4alIuXcsl BO3HUKAET IMEPBUYHOE— MPEICTABICHUE O
Macitabax BeTU4MH);

e B rpaduyecKOM: CTPOUTh Tpaduku MO TAOJUYHBIM JAHHBIM, 4YTO JaET
BO3MOXKHOCTh T€peXoJa K BBIABI)KCHHUIO THUIIOTE3 O XapaKTepe 3aBHCHUMOCTH
MEXIy BeTUYMHAMH (MPU OSTOM YUYUTENb TIOKAa3bIBaeT NPEUMYINECTBO B
BU3YyalIHM3al[Md  3aBUCUMOCTEH  MEXIy  BEIMYMHAMM,  HATJSOHOCTH U

MHOT'OMEPHOCT);
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® B BHJE MATEMAaTHYECKUMX YPAaBHEHMI: JaBaTh MATEMATHYECKOE OIHUCAHUE
B3aMMOCBS3HM BEIUYNH, MAaTEMAaTHIECKOES 0000IICHNUE.

[lepexon oOT Kaxaoro JTama MpeAcTaBICHUs HHPOpMALMM 3aHUMAET
JOBOJIBHO OONBIION MpPOMEXyTOK BpemeHu. B 8—9 kiaccax 3ToT mpoiiecc
HE0OXO0MM, HO B CTapIIMX KJIaccax MOXHO ObUTO ObI 3TO BpeMs MOTPATUTH Ha
pemieHue Oonee BaxHBIX 3a7ad. B 3TOM 1iaHe mu@poBBIE J1aOOpaTOpPHH
CYILIECTBEHHO PKOHOMST BpeMs. DTO BpEMSI MOKHO NOTpaTuTh coriacHo ®I'OC
Ha (QOpMHUpPOBAaHME MCCIEAOBATEIbCKUX YMEHMHM  ydalluxcs, KOTOpBIE
BBIPAXKAIOTCS B CIECAYIOIIUX JEHCTBUAX:

- onpeziesieHUe MpoOIEMBbI;
— IOCTaHOBKA MCCIIEIOBATEIBCKOM 3a/1a4K;
— IUITAHUPOBAHME PELICHUS 3a/1a4H;
— TOCTPOEHUE MO/IEIIEH;
— BBLIBIDKEHUE TUIIOTE3;— SKCIIEPUMEHTANIbHAS IPOBEPKA FMIIOTE3;

— aHaJIn3 JaHHBIX SKCIICPUMCHTOB HUJIA H&6J’IIOI[CHHIZ;

(opMyIMpOBaHKE BEIBOJOB.
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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMUBI
BHeYpPOuHOIi neaATeabHocTH « XUMMUSA» nu1s 8-9 ki1accoB ¢ MCMOJIb30BAHUEM
o0opynoBanus neHTpa «Touka pocTa» ¢ onMcaHneM YHUBEPCAJIbHBIX
Y4€OHBIX IeCTBHIi, JOCTUTAeMbIX 00y4YAIOIMMHUCSI

JInuHOCTHBIE pe3yabTaThl

OOy4aronuiicss TOJYYUT BO3MOXKHOCTh JJIi  (DOPMHUPOBAHMS  CIETYIOITUX
JIMYHOCTHBIX Y Y I

— oIpejeeHne MOTUBALIMK 3yUeHHS YueOHOTr0o MaTepuaa;

— OIICHMBaHWE yCBAaMBAEMOI'0 Y4YEOHOTO MaTepHayia, UCXOJs W3 COIMAJIbHBIX M
JIMYHOCTHBIX IIECHHOCTEH;

— TIOBBIILIEHHE CBOETO O0O0Pa30BATEIBHOTO YPOBHA W YPOBHS TOTOBHOCTH K
W3YYEHUIO OCHOBHBIX MCTOPUYECKUX COOBITHM, CBS3aHHBIX C PA3BUTHEM XMMHUU U
00111eCTBa;

— 3HaHHWE MPaBUJI MOBEJCHUS B UPE3BbIUANHBIX CUTYAIIUSX;

— OLICHMBaHHWE COIMATBHOM 3HAUMMOCTH MpOo(eccuii, CBI3aHHBIX C XUMHUCH;

— BJIQJICHHUE TIPaBIIIAMHU 0€301MacHOTO OOpaIIeHUsI ¢ XMMUYSCKUMHU BEIIECTBAMU U
000pyI0BaHUEM, TPOSBICHUE IKOJIOTUUECKON KYIbTYPHI.

MertanpeaMeTHbie pe3yabTaThl

Pecyniamuensie

OOyyaromuiicss TMOJYYUT BO3MOXKHOCTh JUIi  (POPMHUPOBAHUS  CIEIYIOLIUX
perysaTuBHbIX Y Y /1:

— IIeJIeroJlaraHue, BKJIOYas IIOCTAHOBKY HOBBIX IieNied, mpeoOpazoBaHUE
MIPAKTUYECKOM 3a/1a4d B IIO3HABATEIIbHYH), CAMOCTOSTEIbHBIA AHAJIN3 YCIIOBUU
JOCTH)KEHHUS 11eJIM Ha OCHOBE YUETA BBIICJICHHBIX YUUTEIEM OPUEHTUPOB EHCTBUS
B HOBOM YY€OHOM MaTepuase; IUNIAHUPOBAHUE MyTH TOCTHKEHUS LENeil;

— YCTaHOBJICHUE LIEJIEBbIX MPUOPUTETOB, BBIJEICHUE ANbTEPHATUBHBIX CIIOCOOOB
JOCTIKEHUS 1Ie7TM U BhIOOp Hambomee 3¢ (HeKTUBHOTO Croco0a;

— YMEHHUE CaMOCTOSATEIbHO KOHTPOJIUPOBATH CBOE BpEMS U YIIPABIISATh UM;

— yMEHHUE NPUHUMAThH PEIICHUs B IPOOIEMHON CUTYalINH;

— TIIOCTaHOBKa YYEOHBIX 3a/1ay, COCTaBJCHHME IUJIaHAa M IOCJIEI0BATEIbHOCTU
JICHCTBUM,

— opraHuzanus pabo4ero MecTa MpH BHIMOIHEHUU XUMUYECKOTO SKCIIEPUMEHTA;

— MPOTHO3UPOBAHUE PE3YJIHTATOB 00YUYEHUS, OLICHUBAHUE YCBOCHHOTO MaTepurara,
OlLICHKAa KauyecTBa M YPOBHS IMOJIYYEHHBIX 3HAHMH, KOPpPEKLHMs IJlaHa M crocola
JEHCTBUS MPU HEOOXOJUMOCTH.
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Ilo3nasamenvhole

OOy4aronuiicss TOJYYUT BO3MOXKHOCTh JJIi  (DOPMHUPOBAHMS  CIETYIOITUX
Mo3HaBaTeabHBIX Y'Y /I:

— IIOMCK U BBIJEJIEHNE HH(DOpMALINH;

— aHaJIN3 YCJIOBHUM U TpeOOBAHUM 3a/1a4M, BBIOOP, COMOCTABICHUE U OOOCHOBAHUE
croco0a pelieHus 3a/1a4u;

— BbIOOp Hambosee 3pPEeKTUBHBIX CIIOCOOOB PEUICHHS 3a/1a4ll B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUH;

— BBIIBIDKEHUE U 000CHOBAaHUE TUIIOTE3BI, BBIOOP criocoba €€ MpoBEPKH;

— CaMOCTOATEIBHOE CO3/IaHHE AITOPUTMA EATEIBHOCTH MPU PELIEHUH MPOOIEM
TBOPYECKOI'0 U IIOMCKOBOI'O XapaKTepa;

— YMEHMS XapaKTEpU30BaTh BEUIECTBA 10 COCTABY, CTPOEHUIO U CBOMCTBAM;

— OIHMCHIBAHUE CBOWCTB: TBEPJBIX, KUAKUX, ra3000pa3HbIX BELIECTB, BbIICICHUE
MX CYIIECTBEHHBIX IPU3HAKOB;

— u300pakeHHE COCTaBa MPOCTEHIINX BEUIECTB C MIOMOIIBI0O XUMHUUECKHUX (HOpMYII
Y CYIITHOCTH XMMUYECKUX PEAKIUH C IIOMOIIbI0O XUMUYECKUX YPABHCHUM;

— TpOBENECHHE HAOJIONCHHI, ONHCAHWE NPU3HAKOB U YCIOBHM TEUYEHUS
XUMHYECKUX PEAKLHN, BBIIIOJHEHUE XMMHMUYECKOIO JKCIEPUMEHTAa, BBIBOJBI Ha
OCHOBE aHaJl3a HaOJIOJIEHUN 3a SKCIEPUMEHTOM, pPELIECHUE 3aJay, MOJIydeHHE
XUMHUYECKON MHPOPMAIUK U3 PA3INYHBIX HICTOYHUKOB;

— YMEHME OPraHU30BbIBATH UCCIIENOBAHUE C LIEJIBIO IPOBEPKU TUIIOTES;

— YMEHHUE JIeJIaTh YMO3AKIYEHUS (MHIYKTUBHOE U 110 AHAJIOTMH) U BBIBOJIBI,

— yMeHue OOBEKTMBHO OLIEHHMBAaTh MH(OPMALMIO O BEUIECTBAX U XHUMHUYECKUX
npolieccax, KPUTUYECKA OTHOCUTBCS K MCEBIOHAYYHON UH(pOpMAaIUH.

KOMMVHuKamMGHble

OOyyaromuiicsi MOJYYUT BO3MOMKHOCTh Uil  (DOPMHUPOBAHUS  CIEAYIOIIMX
KOMMYHUKATUBHBIX Y Y JI:

— IIOJHOE€ W TOYHOE BBIPAKEHHE CBOMX MBICIEH B COOTBETCTBHUM C 3aJa4aMu U
YCIOBUSIMU KOMMYHUKALIUU;

— aJIeKBaTHOE HCIIOJb30BAHUE PEYECBBIX CPEACTB Ul y4acTUs B IUCKYCCUU U
apryMEHTaluy CBOEH MO3ULIMM, YMEHHE MPEIACTABIIATL KOHKPETHOE COAECPIKAHUE C
COOOIIEHHEM €ro B MMCbMEHHOU U YCTHOU opme,

— OIpeneseHUe CIoCOO0B B3aUMOJICHCTBUS, COTPYIHUYECTBO B IIOUCKE U cOOpE

uHpopmanuu;
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— OIpeaeNeHne CrocoO0B B3aUMOJIEHCTBUS, COTPYIHUYECTBO B MOUCKE U cOOpe
uH(popMaIMy, ydacThue B JUANOre, IUIAHUPOBAHHWE OOIMX CIOCOO0B paboTHI,
MPOSIBJICHUE YBAXKUTEIBHOIO OTHOLICHUS K JAPYTHMM YYallUMCS; ONUCaHUE
COJIepKaHUsl BBINOJHSAEMBIX JEHCTBUUA C IEJIbI0 OPUEHTUPOBKM B MPEIMETHO-
IPAKTUYECKOH AEATEIbHOCTU; YMEHHSI YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K
KOOPAWHALIMY Pa3IMYHBIX MO3ULUNA B COTPYAHUUYECTBE;

—  ¢opMyinpoBaThb COOCTBEHHOE MHEHHE M IO3ULHUIO0, apryMEHTHPOBATh U
KOOPJIMHHUPOBATh €€ C MO3UUUSAMU MAPTHEPOB B COTPYJHUYECTBE MPHU BBIPAOOTKE
OOLIEro pelieHrs B COBMECTHON JeSITEIbHOCTH;

— OCYIIECTBJISITh B3aUMHBIM KOHTPOJIb M OKa3blBaTb B COTPYIHUYECTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb;

— IJIAaHUPOBATh OOIIME CIIOCOOBI padOThI; OCYIIECTBISATh KOHTPOJIb, KOPPEKIIHIO,
OLICHKY JIEHCTBUI MAapTHEPA, YMETh YOEKIaTh;

—  HCIOJIb30BaTh aJ€KBATHBIE SI3bIKOBBIE CpPEACTBA JJII OTOOpPa)KEHUs CBOMX
YyBCTB, MbICIIEH, MOTHBOB M MOTpPEOHOCTEN; OTOOpakaTb B peun (ONHUCAHHE,
OOBSCHEHHE) COJEpKaHWE COBEpPUIAEMBIX JEHCTBUW, Kak B (hopMe TpPOMKOH
COLIMAJIU3UPOBAHHOM peuH, TaK U B (pOpMe BHYTPEHHEHN peuu;

— pa3BHBaTh KOMMYHUKAaTHBHYIO KOMIIETEHLINIO, UCIOJIb3Ysl CPEACTBA YCTHOU H
OUCbMEHHOM KOMMYHHKAallMM 1pu  paboTe ¢ TeKcTaMu y4yeOHMKa |
JOTOJTHUTENBHOW  JIUTEpPaTypoil,  CIpPAaBOYHBIMH  TaOMUUAMHU,  TPOSBISTH
TFOTOBHOCTh K YBAXKEHHMIO MHOW TOYKHM 3pEHUA TpPHU OOCYXICHUU pe3ylIbTaTOB
BBITIOJTHEHHON PadOTHI.

HD@@M@W[H ble pe3yiibmanivl

Oo0yuaromuiicss HAy4YuTCH:

—MPUMEHSTh OCHOBHBIE METOJAbl MO3HAHUS: HAONIOJIEHUE, U3MEpEHHUE,
HKCIIEPUMEHT;

— OIMHCHIBATh CBOMCTBA TBEPBIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIICISS WX
CYLIECTBEHHbIE MTPU3HAKY;

— PacKpbIBaTh CMBICJ 3aKOHA COXPAHEHHUS MacChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHON
TEOpHH;

—pa3ianyaTh XUMHUYECKHE U PU3NUECKHE SIBICHUS,

— Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUSI XUMHUUECKUX PEAKIIHiI;

—co0uro1aTh IpaBuia 6€30MacHoi padoThI MPY MPOBEICHUH OTIBITOB;
—I0JIK30BaThCS J1a00PATOPHBIM 000PYIOBAHUEM U TTOCYI0K;
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—Toiy4yaTh, CcOOMpaTh Ta3000pa3Hble BEIIECTBA ©  PAcClo3HABaTh  UX;
—XapaKTepu30BaTh GU3MUECKUE U XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHNUYECKUX COCIUHEHHU,

—IMPOBOJUTH OIBITHI, MOATBEPKAAIOMINE XHUMHUYECKHE CBOMCTBA HM3YYEHHBIX
KJIACCOB HEOPTraHUYECKUX BELIECTB;

—pAaCKpBIBaTh CMBICII TOHSTUS «PACTBOP», BBIUUCIATH MAaCCOBYIO  JIOJIO
PacTBOPEHHOIO BELIECTBA B PACTBOPE,

—TOTOBUTH PAaCTBOPHI C ONPEACIEHHON MACCOBOU JI0JIEW paCTBOPEHHOTO BEILIECTBA;
—XapaKTEepU30BaTh 3aBUCHUMOCTh (PU3WYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTALINYECKON PEIIETKH,

—OMpPEAEHATh BUJ XUMUYECKON CBSI3U B HEOPTAHUYECKUX COCUHEHHUSIX;
—pAaCKpBIBaTh OCHOBHBIC MOJIOKEHUS TEOPUU DICKTPOJIUTUUYECKON THCCOIMALINH,
COCTaBJISITh YPABHEHUS OJJIEKTPOJIUTHYECKOW AUCCOLMAIMUA KHUCJIOT, UIEIOYEH,
COJIEH M peakluii HOHHOTO OOMEHa;

—pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxkuuu,
ONPEAETATh OKUCIHUTEND U BOCCTAHOBUTETD,

—COCTABIIATh YPAaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUil;

—Ha3bIBaTh (DAKTOPHI, BIUAIONINE Ha CKOPOCTh XUMHUUECKOU PEaKIIUu;
—XapaKTEpHU30BaTh B3aMMOCBA3b MEXKIY COCTaBOM, CTPOCHHUEM W CBOWCTBAMU
HEMETAJVIOB U METAIIOB;

—IPOBOJUTH OMBITHI O MOJYYCHUIO U U3YUCHUIO XUMHUYECKUX CBOMCTB Pa3IMUHBIX
BEILIECTB;

— TpaMOTHO OOpaImaThCs ¢ BEIECTBAaMU B OBCETHEBHOM KU3HHU.

OO0yuaromuiics NOJy4UT BO3MOKHOCTh HAYYUTHCS

—BBIJIBUTaTh W TPOBEPATh OKCIEPUMEHTAIBHO THUIOTE3BI O XUMHYECKHUX
CBOMCTBaX BEILIECTB Ha OCHOBE UX COCTaBa U CTPOCHMUSI, UX CIIOCOOHOCTH BCTYIATh
B XMMHMYECKHE PEAKIMU, O XapaKTepe M MNPOAYKTAX PA3IUYHBIX XUMHYECKUX
pEeaKLunii;

—XapaKTEepU30BaTh  BEIIECTBA MO COCTaBY, CTPOCHHID H  CBOMCTBaM,
YCTAHABJIUBATh MIPUYUHHO-CJIECTBEHHBIC CBSI3U MEXKITY JTaHHBIMU
XapaKTEPUCTUKAMHU BEIIECTBA;

—COCTAaBJIATh MOJIEKYJISIPHBIE U TIOJHBIE MOHHBIE YPAaBHEHHUS IO COKPAILEHHBIM
WOHHBIM YPAaBHEHUSIM;

—IPOTHO3UPOBATh CIIOCOOHOCTh BEIECTBA IPOSIBISATH OKHUCIWTEIBHBIC WM
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIIEHEW OKHUCJIECHUS DJIEMEHTOB,
BXOJISIIIIUX B €0 COCTAaB;
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—BBIIBUTaTh W TPOBEPATh HKCIEPUMEHTATIBLHO THUIOTE3bl O pe3yjbTarax
BO3JICUCTBHS PA3TMYHBIX (PAKTOPOB HAa W3MEHEHHE CKOPOCTH XHUMHYECKOU
peakiuu;

—HCTOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JUIi  DKOJOTUYECKH TPAMOTHOTO
MOBEAECHHUS B OKPYIKAIOIIEH Cpee;

—HCIOJIb30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHIIMM TPU BHIIIOJHEHUU
IIPOEKTOB M PEUICHUU Y4eOHO-HCCIEA0BATENbCKUX 3aJlay M0 U3YyYEHUIO CBOMCTB,
CIIOCOOOB TOJYYEHHSI ¥ pacliO3HABAHUS BEILIECTB;

— 00BEKTUBHO OLIEHUBATh MH(POPMAIIMIO O BEIIECTBAX U XMMUYECKUX MIPOLIECCax;
—0CO3HABaTh 3HAYEHHE TEOPETUYECKUX 3HAHMM MO XUMHUM JUIsl MPAKTHUYECKOU
NEATEIIbHOCTH YEJIOBEKA;

— CO3/1aBaTh MOJIENIM U CXEMBbI JUIsl pellieHus] Y4eOHbIX U MO3HABATENbHBIX 3a]1ay;
—[OHUMATh HEOOXOAMMOCTh COOJIOJCHUS TMpEANUCAaHUM, TMpeIaraéMbplx B
MHCTPYKIIUSIX 110 UCTIOJIB30BAHUIO JICKAPCTB, CPEJICTB OBITOBOM XUMUHU U JIP.
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2. COAEP)KAHME ITPOI'PAMMBbI
BHeypo4Hoii AesaTeabHOCTH «XUMMUA» nis 8-9 kiaccos (68 yacoB) ¢
HCIOJIb30BaHMEM 000pyAoBaHUsA HU(poBoii 1adopaTopun «Touka pocTay»

Paznen 1 Xumnueckas 1adoparopusi(4 yaca)

[TpaBmia TeXHUKU OC30MACHOCTH TPH MPOBEICHUN HCCIICIOBAaHUMA, MEIUITUTHCKUE
anTeuKW IICpPBOH IMOMOIIM B KaOMHeTe XUMHUH. MHCTpyKTa)k II0 TEXHHUKE
0€e3011aCHOCTH.

3HAKOMCTBO ¢ J1a00paTOPHBIM 000PYTI0BAHUEM

XpaHeHUEe MaTCPHUAJIOB M PCaKTUBOB B XUMUYECKOM JJabopaTopun

Pa3znen 2. BemecTBa, KoTOpbIe Hac OKpYy:KalOT 24 yaca(9 Yacos)

[IpocTeie U CI0KHBIE BEIIECTBA. XUMHUUECKUE DIIEMEHTHI.

JladoparopHblii onbITNel. O3HakomiieHHE C 00pa3llaMH MPOCTBIX U CIOXKHBIX
BEILECTB.

Cocra atmocdepsl. Kuciopoa kak BaxHEUIINA KOMIOHEHT aTMOC(EPHI.
JlaGopatopHublii  onbITNe2«llonmyueHne kuciaopoga W3 MEPEKUCH BOAOPO.A,
JI0OKa3aTEIbCTBO €r0 HATUYUS».

Bona B macmtabe mianeTsl. @u3nyeckue CBOKWCTBA, APaJTOKChl BOJIBI, CTPOCHHUE
BoAbl. [TokazaTenu kauectBa Bojbl. McciienoBaHrE BOABI U3 Pa3HBIX UICTOUHUKOB
JlabopaTopHbiii onbITNe3«OnpeaeneHne BOAONPOBOAHON U JUCTUILIMPOBAHHOU
BOJIbI»

JlaGopaTopHblii onbITNe4«OKpacka HHAMKATOPOB B HEUTPATILHOM CPEE»
Paznen 3. SIBiieHus, npoucxoasiime ¢ Bemecrsamu ( 4 yaca)

Yuctele BemectBa U cmecu. Kiaccudukanus cmeceil. CrocoObl pas3fieseHus
cMeceil: JeHCcTBUE MAarHUTOM, OTCTauBaHue, (UILTPOBAHUE, BBIMAPUBAHMUE,
KpUCTAJUIU3as, JUCTUILISAIUA

IpakTnueckas padora Nel «Huctele BellecTBa U CMECH

IIpakTnueckasi padora Ne2 « ounCTKa BOABI U BO3/IyXa OT TBEPABIX YACTUIL
Pa3znen 4. OcHOBBI IKCIepUMEHTAIbLHOM XUMUHK(19 yacoB)

IIpakTuuyeckas padora Ne3 I3yueHue CBOKCTB BEILIECTB: HArPEBAHUE BO/IbI,
HarpeBaHue okcuaa kpemaus (IV).

IpakTnueckas padora Ned«l3mepenue remepaTypbl KUIIEHUS BOJIBI C
MIOMOIUIBIO IATYHUKA TEMIIEPATYPBI U TEPMOMETPA

IpakTuueckas padora NeS«OnpenesieHre TeMOepaTypbl KpUCTaNIU3ALUN
BEILIECTBAY
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Puznueckre U XUMUYECKUE ABJICHUs. BblieeHre U MOMIONIEHUE TEeTUIA — IIPU3HAK
XUMHUYECKOU pPEaKIIUU.

IpakTnueckasi padbora Ne6 «IK30TepMHUUECKasT PEAKIUS»

IIpakTuyeckas padora Ne7 «OHaoTepMuyecKas peakuusd)

CKOpOCTh XUMHUYECKUX peaKIMii. XHUMHUECKHUE NPEBPALCHUS. XUMUYECKHE
peakuuu. XUMUYECKUE YPaBHEHUS. BBINOIHEHNE TPEHUPOBOYHBIX YIIPAKHECHUM
I10 COCTABJICHUIO YPABHEHUN XUMUYECKUX PEAKINN. THUIIBI XUMUYECKUX PEAKLIAMN.
IpakTnueckas padora Ne8» TUIbl XUMHUECKUX pEaKLIHi»

Pa3znen S. OcnoBbl pacuerHoit xumuu(10 yacos)

Mo — enuHMIIA KOIUYeCcTBa BenlecTBa. MospHas Macca. BerauciieHus 1o
XUMUYECKUM YpaBHEHUAM. 3aKOH ABOraapo. MoJsipHblid 00bEM ra3oB.
OTHOCHTENBHAS IUNIOTHOCTB T'a30B. PellleHne SJKCIEpUMEHTANIBHBIX 337a4 10 TEME
«IIpakTHKyM MO M3y4EHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIUHEHUN »

Pa3znen 6. OcHOBBI JIeKTpOIMTHYECKOM auccouuannu(11l yacos)

IIpakTnyeckas padora Ne9 «Ouuncrtka BOABI OT pACTBOPUMBIX IIPUMECEN.
DJIEKTPOJIUTHYECKAS JUCCOLUALNS — IJIABHOE YCIIOBHUE NPOTEKAHUS PEAKIIUH B
pacTBOpax. DIEKTPOIUTAYECKAS TUCCOLMALNS KUCIIOT , IEJI0YEH U COJIEH.
IIpakTnueckas padora NelQ «OneKTponUTHYECKAS TUCCOLMALUS
IIpakTuyeckas padoraNell «CusibHble U c1a0bIE JIEKTPOIHUTHI
IpakTnueckas padboraNel2) BnusiHre TeMnepaTypbl Ha JUCCOLUALIUIOY.
IMpakTuueckas padora Nel3 «BnusiHue KOHIIEHTpalu pacTBOpa Ha
JTVCCOLIAALIAIO

Pemenue skcnepuMEHTANIBHBIX 337124 110 TEME « DJIEKTPOIUTHIECKAs
JTVCCOLIAALIMS.

Paznen 7. IIpakTMKyM 10 M3y4YE€HUIO CBOIICTB BeleCTB OCHOBHBIX KJIACCOB
HeopraHuvyeckux coeauHeHui.(11 yacon)

Oxcunpl: knaccuduKkaims, HOMEHKIATypa, CBOWCTBA, OJy4YCHHE, IPUMECHEHHE.
JladopaTropHblii onbIT NeS. HaGmroieHre pacTBOPUMOCTH OKCHJIOB ATFOMUHUSA,
HaTpus, KaJbLHs U MEJIU B BOJIE.

I'uapoxkcuael. OcHOBaHMSA: KiIaccUpUKALUsA, HOMEHKJIATypa, MOTyYeHHE.
IpakTnueckas padora Nel4 « Onpenenenue PH pacTBOpoB»

IpakTnueckasi pabora Nel5S «Peakuus HeliTpanuzanuu B3zanmoericteue
TUJIPOKCHJIA HATPUSA C COJITHOM KHUCIOTOMN

Amdotepubie okcuanl U ruapokcuasl. Kucnotsl. Coctas. Kimaccudukanms.
Howmenknatypa. IlonyueHnne Kucior.

XUMHYECKHE CBOMCTBA KUCIOT
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JlaGopaTopHblii onbIT Ne6. «B3aumopeiicTBre MeTalIOB (MarHus, [IMHKA,
JKeye3a, MEeIM) C pacTBOpaMu KHUCIIOT.»

Comu. Knaccuduxkarus. Homenknarypa. CiocoOs! momydenus coneii. CBoicTBa
coJieu
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Y4yeOHO-TEMATHYECKUH IJIAH

Ne | Tema ypoka Kon-Bo dopma OcHOBHBIE yueOHbIE ICHCTBHS yUaIIUXCS
n/m 4acoB 3aHATHSA
Pa3znen 1 Xumuueckas gaboparopusi(4 yaca)

1-2 | [IpaBmiia TeXHUKH 2 becena, 3HaTh MpaBwiia TEXHUKU 0€30MaCHOCTH TPU
0€30I1aCHOCTH IIpH pacckas. IIPOBE/ICHUH UCCIIeJOBaHUI. 3HATh COCTAB
[IPOBEICHUU HNHcTpyKTax. MEJULMHCKON allTEeUYKU U YMETh 0Ka3aTh
UCCIIEI0BaHUH, HEPBYIO MEIUIIMHCKYIO TIOMOIIb
MEIUIUHCKHUE
arTeyKu MepBOM
IIOMOIIY B KaOUHEeTe
xumun. MHCTpyKTaX
10 TEXHUKE
0e30MacHOCTH.

3 3HAKOMCTBO C 1 3HAaKOMCTBO C | YMeTh paboTaTh CO CIUPTOBKOI, Becamy, ,
1a060paTOPHBIM XUMHYECKOH MEpHOH MoCyAon
000opyI0BaHEM naboparopuei.

becena

4 XpaHeHue 1 3HAKOMCTBO € | 3HaTh KJIaCCU(PUKALIMIO PEaKTHBOB I10 IPyTIIamMm
MaTepHaoB U XUMHYECKON XpaHEeHHUs U UX JIeHCTBUE HA OPTaHU3M.
PEAaKTHUBOB B naboparopueii. | [IpaBunbHO 0QOPMIIATE XMMUYECKUIT
XUMHYECKON becena JKCIIEPUMEHT
naboparopuu

Pasnen 2. BemecTBa, KoTOpbIE HAC OKPY:KaKOT 24 yaca(9 Yaco)

5-6 | IlpocTeie U coxHBIE | 2 Jlexuus J10JKHBI 3HaTh: ONIpEIeIEHNEe aTOMa, IIPOCTOIO
BEIIECTBA. JlaGopaTopHasi | U CJIOXHOI'O BEIECTBA, OTIMYUE CMECH U
XuMHYeCcKue pabota Ne 1 CJI0’KHOTO BelecTBa J0JKHBI yMETh:
anemeHThl. JI/O Nel. pa3anyaTh IPOCTHIE U CIIOKHBIE BELIECTBA,
O3HakoMJIEHHE C CMECH U CII0’KHBIE BEILIECTBA
00pa3iaMu MpoCThIX
Y CJIO’KHBIX BEILIECTB.

7 CocraB atmocdepsl. | 1 Cemunap. 3HaTh 0OBEMHYIO JI0JIF0 COCTaBHBIX YacTel
Kucnopon xak BO3yXa
BOKHEN NI
KOMITOHEHT
aTMochepsl.

8 JlaGopatopHas 1 JL./p. DKCIIepUMEHTAILHO OTIPEIENIUTE COAEPIKaHNE
pabota Ne 2 KHCII0po/ia
«ITonyuenne
KHCIIOpOJia U3
NEPEKUCH BOJOPOIa,

JI0Ka3aTeNIbCTBO €ro
HAJTUYHSD.

9 Bopa B macmirabe 1 Kpyrublii cton | YMeHne XapakTepr30BaTh CBOHCTBA BOJIBI
IUTAHETHI. (XMMHUYECKHE CBOIICTBA OCHOBHBIX KJIacCOB
duznyeckue HEOpPraHMYECKUX BEIECTB),

CBOWCTBA, MapaI0KChI

BOJIbI, CTPOEHHUE

BO/JIBI
10- | INoka3zarenun 4 JlaGoparopHasi | YMeHHE XapaKTepH30BaTh CBOMCTBA BOJIBI
13 | kauecTBa BOABI. pabora (XMMUYECKHUE CBONCTBA OCHOBHBIX KJIACCOB
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Hccnenosanue BoabI
U3 pa3HbIX
HMCTOYHHKOB
JlaGopaTopHas
pabora Ne3
«Omnpenenenue
BOJIOITPOBOAHOMN U
TUCTHILTUPOBAHHOU
BOJIBD»
JlaGopaTopHas
pabora Ned
«Oxkpacka
WHJUKATOPOB B
HEUTpaJILHOM cpenie»

HEOPTraHUYECKHUX BEIIECTB),

Pa3znea 3. SIBienusi, npoucxoasimme ¢ Bemecreamu ( 4 yaca)

OUYHMCTKa BOJIBI U
BO3/lyXa OT TBEPABIX
YacTUID)

14 | Yucreie BemectBan | 1 Jlexuus. CcdopmupoBaTh MOHATHUS O YUCTOM BEILIECTBE U
CMECH. CMECH BEILECTB
Knaccuduxarus
CMECEH.

15 | CrocoOsr 1 OOcyxnenne, | YMerh XapaKTepu30BaTh CYIIHOCTh MOHSATHIA
pa3fesieHus CMeCei: «MO3TrOBOM YUCThIE BEILIECTBA U CMECH U CIIOCOOBI
JeiCTBIE MarHUTOM, HITYPM». paszeneHus cmecei
OTCTauBaHUeE,
¢unbTpOBaHUE,

BBIIApPUBAaHUE,
KpHUCTalIn3anus,
JUCTHILIISILUSL.

16 | [IpakTuueckas 1 [IpakTnueckas | 3aKpenuTh MOHATHUS O YUCTOM BEILIECTBE U
pabota Nel «HUucrsie pabota CMECH BEILECTB
BEILIECTBA U CMECH»

17 | IlpakTudeckas 1 IIpakTnueckas | 3akpenMTh 3HAHUSA O METOJAX OUUCTKU
pabota Ne2 « pabota BELIECTB OT TBEP/BIX YACTHI]

Paznen 4. OcHoBbBI 3KCIEepUMeHTANbHOMH XUuMun(19 yacoB)

18 | IpakTuueckast 1
pabota Ne3
N3ydenune cBoricTB
BEIIIECTB: HArPEBaHUE
BOJIbI, HATPEBAaHUE
OKCHJIa KPEeMHHUS

(IV).

IIpaxTrueckas
paborta

19 | IlpakTrueckast 1
pabora
Ned«3mepenue
TEeMIEPaTypbl
KHIIEHUS BOJBI C
MOMOMIBIO JaTUYNKA
TEMIEPATYPHI U
TEPMOMETPA»

[IpakTrnueckas
paborta

Hcnonb3oBaHne NpakTUUECKUX U
71ab0paTOPHBIX PabOT, HECITOKHBIX
AKCIIEPUMEHTOB JJIs J0Ka3aTelIbCTBA
BBIJIBUTAEMBIX MPENOI0KEHUN; OUCAHUE
pe3ynbTaTOB ITHX PabOT

20 | Ilpaktuueckas 1

IIpaxTrueckas

Vcnionp30BaHue MPAKTUUECKUX PadOT st
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paboTta pabota MO3HAHUS OKPY’KAIOIIEro MUpPa Pa3IU4HbIX
No5«Omnpenenenue METO/I0B (HaOII0IeHNEe, U3MEPEHHUE, OTIBIT,
TEeMIEPaTypbl AKCIIEPUMEHT, MOJICTTUPOBAHUE U JIP.)
KpUCTAJUTU3ALUU

BEIIECTBA»

21 | ®usnueckue u 1 Jlexums [103HAKOMUTBCS C BaXKHEHIIUMU XHM.
XUMHUYECKHE MOHATUAMU: PUBNYECKUE U XUMUYECKUE
aBlieHus. Boinenenue SIBJICHUS, XUMUYECKasl PEaKiusi; yMEHUe
Y TIOTJIOLIEHHE TeTlIa OTJINYATh XUMHUYECKHE PEaKIUU OT
— IIpU3HaK (bu3NIeCKUX IBICHUN
XUMUYECKON
peaxkuu

22 | Ipaktuueckas 1 IIpaxktnueckas | Mcronb3oBaHHE NPAKTHYECKUX U
pabota Ne6 paborta 71a00paTOPHBIX PabOT, HECTIOKHBIX
«QK30TepMUYECKas AKCIIEPUMEHTOB JJIs JJ0Ka3aTeJIbCTBA
peaxIus» BBIIBUTAEMBIX MPEAMOI0KECHH; ONTUCaHHe

23 | IlpakTuyeckas 1 [IpakTuyeckass | pe3ylbTaTOB ATHX paboOT
pabota No7 paborta
«QHI0TepMUYECKast
peaKIus»

24- | CxopocTh 2 KosutektuBHas | 3HaTh onpeeaeHue CKOPOCTH XUMUYECKOM

25 | XUMHYECKUX pabota peakuuu U €€ 3aBUCHUMOCTb OT YCIIOBUI
peaxui npoTekaHus peakuuu. [loHnMaTs 3HaUeHHe

TEPMUHOB «KaTaJIU3aTOP», KUHTUOUTOP,
«(EpMEHTBI».

26- | Xumuueckue 2 KonnexktuBHas | YMeHue XxapakTepru30BaTh OCHOBHBIC

27 | npeBparieHusl. paborta MOJIOKEHUS] aTOMHO -MOJIEKYJISIPHOTO YUEHHUS,
XuUMHUECKue MMOHUMATh €r0 3HAYCHUE
peakuuu.

28- | Xumuueckue 4 KonnexktuBHas | YMeHHE COCTABIATh YPABHEHUS XUM. PEAKIIUI.

31 | ypaBHeHwUs. pabota
Brinosnnenue
TPEHUPOBOUYHBIX
YIIPA)KHEHUH 110
COCTaBJICHUIO
ypaBHEHU U
XUMHYECKHX
peaKkuuit

32- | Tunbl XUMHUYECKUX 4 YMeHHe onpenensaTh peareHTsl U MPOAYKTHI

35 | peakuuit PEaKIMU; PACCTABIATH KOI(P(UIIMEHTHI B

36 [TpakTnueckas 1 [IpakTideckas | ypaBHEHHAX PEAKIMM Ha OCHOBE 3aKOHA
pabota Ne®»Twurmbl paborta COXpaHEHHUsI MacChl BEILIECTB
XUMHUYECKHIX
peaKkuuii»

Pa3zgean 5. OcHoBbl pacuerHoit xumun(10 yacos)

37- | Monp — equnHUIA 2 Pemenue VYMeHne BEIYUCIIITE: KOJIMYECTBO BEIIECTBA

38 | kommuecTBa 3a1a4 WJI MaccCy 0 KOJIMYECTBY BEIIECTBA WIIN
BeniecTBa. MosnspHas Macce peareHToB WU MPOJYKTOB pEeaKINU
Macca.

39- | Beruucnenus no 4 YMeHHe BBIYUCIATH MOJIIPHYIO Maccy 1o

42 | XUMUYECKUM dbopmysie coeqMHEHHS, KOJMYECTBO BEIIECTRA,
YpaBHEHUSM. 00BEM MU Maccy IO KOJIMYECTBY BEILIECTBA,
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00bEMY MJTH Macce peareHTOB WU MPOIYyKTOB
peakuuu

43- | 3akoH ABOrajpo. 2 YMeHHe BBIYUCIIATE: KOJUYECTBO BEIECTBA,

44 | MonsipHblii 06beM 00bEM WIIM MACCy 110 KOJINYECTBY BEILLECTBA,
ra3os. 00BEeMy MJI Macce PeareHTOB U MPOIYKTOB
OtHocurenbHast peakuuy; (HaxoauTh 00BEM rasa 1o
IUIOTHOCTH T'a30B. M3BECTHOMY KOJINYECTBY BellecTBa (1

MIPOM3BOJUTH OOpaTHBIC BEIYUCIICHHS))

45- | Pemenue 2 Pemenue YMeHue: XxapakTepu3oBaTh XUMHUECKHE

46 | BKCTIEPIMEHTAIBHBIX 3a1a4 CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
3ajia4 1o TeMe BELIECTB; OIPEAEIATh IPUHAIIIEKHOCTD
«IIpakTukym 1o BEIIIECTB K OIIPEJECIEHHOMY KJlaccy
W3YYEHHUIO CBOMCTB COCIMHEHUH COCTaBIATH (HOPMYJIBI
BELIECTB OCHOBHBIX HEOPraHMYECKUX COEAMHEHUH U3y4EeHHBIX
KJIaCCOB KJIaCCOB
HEOPraHUYECKUX
COEIMHEHUN »

Pa3nen 6. OcHoBbI dj1eKTpoanTHYECKO Auccounanun(l1l yacon)

47 | Ilpaktuueckas 1 [Ipaktuueckas | MccnenoBarh 31€KTPOIIPOBOIHOCTD BOJBI B
pabota Ne9 pabota 3aBUCUMOCTH OT crioco0a e€ OUYMCTKH
«OuucTKa BOJbI OT
PacTBOPUMBIX
IpuMecen»

48 | Dnekrponurnueckas | 1 Jlexuus 3HAaTh ONpeAeIeHUS MOHATUH «3JIEKTPOIUTY,
M CCOLMALUS — «HEDIIEKTPOIIUTY, «AJIEKTPOJINTUYECKAS
TJIaBHOC yCJIOBHC Aucconranusy
IIPOTEKAaHUs PEaKUi
B pacTBOpax.

49 | DnexTponuTtndeckas | 1 «Mo3srosoit 3HaTh ONpeAEICHUS OHATHI «KUCIO0Tay,
JUCCOLMALUS KUCIIOT HITYPM, «OCHOBAHHE», «COJIb)» C TOUKH 3PEHUS TEOPUU
, LIETIOYEH U COJIEN. OO6cykaeHne | DJIEKTPOJUTHYECKON AUCCOLMALMH. Y METh

0OBSICHATH O0IIME CBOMCTBA KMCIOTHBIX U
IEJIOYHBIX PACTBOPOB HAJIMUMEM B HUX HOHOB
BOJOPOJa U TUAPOKCHU] - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIISATh
YPaBHEHHUS 3JIEKTPOIUTHUECKON JUCCOLMALTT
KHCJIOT, OCHOBaHUH U COJIEH.

50 | TlpakTrueckast 1 [Ipaktuueckas | [IpowsmrocTpupoBaTh IKCIIEPUMEHTOM
pabota NelO pabora KJIacCU()MKALIMIO BEIIECTB HA HJIEKTPOJIUTHI U
«QIIEKTPOIUTHYECKAS HERJIEKTPOJIUTHI
JVCCOLIUALIUSDY

51 | IIpakTrueckas 1 3aKpenuTh MOHATHS «CUJIBHBIIN» U «CIIA0bIIN»
pabotaNel 1 AIIEKTPOJIUT.

«CunbHble U cradble
DIIEKTPOJINTHD)

52 | IlpakTuueckas 1 NMeTs npeacraBiaeHue o posiv TeEMIIEpaTyphl B
pabotaNel2» AIEKTPOJIUTUYECKOMN TUCCOIIUAIIUN
Biusinue
TEMIIEPATYPHI HA
JCCOLIMAIINIO»

53 | IIpakTnueckas 1 IIpaktueckas | MIMeTh npencTaBiIeHUE O BIUSHUU
pabora Nel3 paborta KOHIIEHTPALlUH PAaCTBOPA 3JIEKTPOJIUTA HA €TO
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«Bnusiaue AIIEKTPOIUTUYECKYIO TUCCOLUALIUIO
KOHIEHTPALUU

pacTBopa Ha

JIICCOLIUALIUIO»

54- | Pemenue 4 Pewenne YMeTh OCYyIIECTBIIATh XMMUYECKHUE OIIBITHI HA

57 | sKcHepUMEHTAIbHBIX 3a1a4 3HaHUE KaYeCTBEHHBIX PEAKIIMi; COCTaBIATh
3az1a4 110 TeMe IIOJIHBIE U COKPALEHHBIE HOHHBIE YPABHEHHUS
«QIIEKTPOJIUTHYECKAS HEOoOpaTUMBIX PEaKIuil U pa3bsCHATH UX
JUCCOLIMALUS» CYILIHOCTb. XapaKTepU30BaTh YCIOBUS TEUECHUS

peaxkui, UIyIuX 10 KOHLA, B pacTBOPax
AJIEKTPOJIUTOB

Pazgen 7. [IpakTHKYM 110 M3Yy4€HHIO CBOICTB BelleCTB OCHOBHBIX KJIACCOB HEOPraHUYECKHUX

coequHenuii(11 yacon)

58- | Okcuppr: 2 Kpyrubiii cron, | YMeHne Ha3bIBaTh COCIMHEHHS H3YUYEHHBIX

59 | knaccudukarnms, H/p. KJIaCCOB (OKCHJIOB); ONPEAETSATh
HOMEHKJIaTypa, IIPUHA/IJIEKHOCTD BELLIECTB K ONPECIIEHHOMY
CBOIICTBa, KJIacCy COeIMHEHUH (OKCHIam);

MI0JIyY€HHUE, XapaKTepU30BaThb XUMUYECKHE CBONCTBA
MIPUMEHEHUE. OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB
JlaGopaTOpHBIii OIBIT (OKCHI0B); COCTABIIATH (HOPMYJIbI

No5S. HaGmroneuue HEOPraHWYECKUX COCTMHEHHUIN U3YUYEeHHbBIX
PacTBOPUMOCTH KJIaCCOB (OKCHIOB)

OKCH/JIOB aJIIOMUHUS,

HATpU, KaJIbIUs U

MEJIH B BOJIE.

60 | T'mapokcumpl. 1 Jlexuus YMeHue Ha3bIBaTh COCTMHEHUS N3YUEHHBIX
OcHoBanus: KJIacCOB (OCHOBaHUM), ONPENENSTh
KJaccupuKanms, IIPUHAJJIEKHOCTD BELLIECTB K ONPEEIIEHHOMY
HOMEHKJIATYpa, KJIaCCy CO€IMHEHUN (OCHOBAaHUSM)
MOJIyYEHHUE.

61 | IIpakTrueckas 1 [Ipaktnueckas | Chopmupoats npeactaBieHue o PH kak o
pabora Nel4 « pabota XapaKTEPUCTHUKE Cpe
Onpenenenne PH
pacTBOpPOB»

62 | IlpakTrueckast 1 N3y4nTh CyIIHOCTh PEAKIIUU HENTPATIN3aLUN
pabota Nel5
«Peakuus
HEUTpaIN3alun
Bsaumopeiicteue
THJIPOKCUIA HATPHS C
COJITHOM KMCJIOTOMN

63 | AmdotepHbie 1 Jloxnansl YMeHue XxapakTepu30BaTh XUMHUECKUE
OKCHJIBI U CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX
TUPOKCHU/IBI. coerHeHuH (aM(OTEepHBIX HEOPTaHUUECKUX

COETMHEHUH)

64 | Kucnotsr. Cocras. 1 KonnextrBHas | YMeHHe Ha3bIBaTh COCIMHEHUS H3YUYEHHBIX
Knaccugukarus. pabora KJIaCCOB (KHCJIOT); ONPEAETATh
Howmenknarypa. MIPUHA/IJIEKHOCTD BEILIECTB K ONPEEIEHHOMY
[Tony4yenue KucoT. KJIACCy COETMHEHUH (KUCIIOT); YMEHHE

COCTaBIIATH (POPMYIIBI HEOPTAaHUUECKUX
COEIMHEHUH N3YYEHHBIX KJIACCOB
65 | Xumuueckue 1 KosnektuBHas | YMeHHE COCTaBIATh YPABHEHUSI XUMHYECKUX

B ANEKTPOHHbIA
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CBOICTBA KUCJIOT pabora peaKkunii, XapaKTEePU3YIOIHNX XUMHUYECKUE
JlaGopaTopHbIil ONBIT CBOMCTBA KUCJIOT; YMEHUE PACIIO3HABATh
Neb. ONBITHBIM TYTEM PACTBOPHI KUCJIOT U LIEI0YeH
BzaumoneiictBue
METaJuIoB (MarHus,
LIMHKa, )KeJe3a,
MeZN) C pacTBOpaMu
KHCJIOT
66 | Conu. 1 KonnextuHas | YMeHue cocTaBiasTh GopMyIIbl
Knaccugukarus. paborta HEOPraHUYECKUX COCAMHEHUIN U3YUeHHBIX
Homenkiarypa. KJIaccOB (coJieil); yMEeHHEe Ha3bIBaTh
CriocoObI MoTy4eHUS COCIMHEHUS U3YYEHHBIX KIJIACCOB (Cojeh);
coJet ONpeeNATh NPUHAAJIEKHOCTh BEUIECTB K
ONpeJIETICHHOMY KJIaCCY COeIMHEHUN (coeil);
YMEHHE COCTaBIATh (POPMYIIBI
HEOPraHUYEeCKUX COCAMHEHUN
67 | CaoiicTBa coneit 1 KonnektuBHas | YMeHue xapakTepu30BaTh CBOICTBA
paborta M3YYEHHBIX KJIACCOB HEOPTAHMUECKHUX BEIIECTB
(comneii); yMEHHE COCTABIIATh YPaBHEHUS
XUMHUYECKUX PEAKIINM, XapaKTEPU3YIOLIUX
XMMHYECKHE CBOMCTBA COJIEH
68 | Ypok o0o01IeHHE 1 [ToaBeneHnme UTOros
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IlepeyeHb TOCTYNHBIX HCTOYHUKOB HH(MOPMALUHA

B pa3znerne npeacTaBieH CIIMCOK KHUT U CCBIJIOK HA CalThl, B KOTOPBIX OoJiee
HOJPOOHO OCBEILIEHBI Pa3JIMYHbIE ACTIEKTHI pacCMaTPUBAEMbIX BOIIPOCOB. Mx
MO’KHO PEKOMEHJIOBAaTh KaK YUUTENIO0, TaK U 00y4aeMbIM, IPOSIBUBLIUM HUHTEPEC K
M3y4aeMou Teme
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