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B o0yuenun xumum OOJbIIOE 3HAYCHHE UMEET HKCIEPHUMEHT. AHAIM3UPYs Pe3yJIbTAThI
MPOBEACHHBIX OTBITOB, Ydalluecs YOeXKJAloTCs B TOM, UYTO T€ HJIM HHBIE TEOPETHUECKHUE
NPEJCTAaBICHUS COOTBETCTBYIOT WJIM HPOTHBOPEYAT PEAITbHOCTH. TOJBKO  OCYIIECTBIISS
XMUMUYECKUH OSKCIIEPUMEHT MOXHO TIPOBEPHUTH JIOCTOBEPHOCTh MPOTHO30B, CHCNAHHBIX Ha
OCHOBaHMHU TeopuH. B mporecce 3KcnepuMeHTalbHON paboThl ydalluecs MpUuOOPETAOT OIIBIT
MO3HAHUS PEATBHOCTH, SBITIOUIMIACA BaXXHBIM JTarioM (OpPMUPOBAHHMS y HHUX YOEKICHUH,
KOTOpBIE, B CBOIO OYEPE/Ib, COCTABIISAIOT OCHOBY HAYYHOT'O MUPOBO33PEHHUSL.

Buenpenne oGopynoBanus 1mudpoBoi ipaboparopun meHTpa «Touka pocra» TO3BOJUT
Ka4eCTBEHHO M3MEHUTH Ipolecc 00ydeHus: XuMuu. KoiamuecTBeHHbIE IKCIIEPHUMEHTHI MO3BOJIST
MOJTy9aTh JOCTOBEPHYIO MH(OPMAIHMIO O MPOTEKAHHH TE€X WJIM WHBIX XUMHUYECKUX TpoIleccax, O
cBoiicTBax BemiecTB. Ha OCHOBE MOJY4YEHHBIX IKCIIEPUMEHTAIBHBIX TaHHBIX 00ydaeMble CMOTYT
CaMOCTOSITEIIGHO JIeNIaTh BBIBOJIBI, 00OOMIATh pPE3YNIbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO
OJTHO3HAYHO Oy/IeT CIIocOOCTBOBATH MOBBIIICHHIO MOTUBAIIUH OOYYEHHSI ITKOJIEHUKOB.

st u3ydeHus npeamera « XuMusi BOKPYT Hac» Ha dTare OCHOBHOTO 00IIero oopa3oBaHus
0TBOUTCS 68 YacoB:

8-9 ximacc —68 4Jacos;

JlarHass oOpaszoBarebHAs MporpaMma 00eCIeYMBACT YCBOCHHE YUAIIMMHUCS Ba)KHEHUIITHX
XUMHYECKAX 3aKOHOB, TECOPUUW W TIOHATHH; (OPMUPYET TMpPEACTAaBICHHUE O POJIH XHUMHH B
OKPY)KAOIIEeM MHUPE H JXKU3HU YelioBeka. [Ipw 3TOM OCHOBHOE BHUMAHHE YIEISICTCS CYIIHOCTH
XUMHYECKUX PEaKIuii ¥ METOJIaM UX OCYIICCTBIICHUS.

OaHMM ®3 OCHOBHBIX TIPHUHIHWIIOB TIOCTPOCHHUS MPOTPAMMBI  SBISICTCS  MPUHIIMIT
JNOCTYITHOCTH. ODKCIEPUMCHTAIBbHBIC JAaHHBIC, ITOJYYCHHBIC YUYAIIMMHCS TPH BBINOJHCHUH
KOJIMYECTBEHHBIX OIBITOB, IMO3BOJISIFOT YYAIIMMCS CaMOCTOSITCIIBHO JeJaTh BBIBOJIBI, BBISBIISATH
3aKOHOMEpHOCTH. [loAX0Mbl, 3aJIOKEHHBIC B COJEP)KAHHWE NPOTpaMMbl Kypca, CO3/afoT
HEOOXOJUMBIC YCIOBHUS JUISI CHCTEMHOTO YCBOCHHWS YYAITUMHUCS OCHOB HAyKH, I OOCCIICUCHHS
pPa3BHBAIOIIET0O M BOCHHUTHIBAIOMIETO BO3JCHCTBHS OOYYEeHHsS Ha JIMYHOCTH YYaIlerocs.
dopmupyemble 3HAHUS JIOJDKHBI CTaTh OCHOBOM CHUCTEMBI YOCXKICHHH NIKOJIbHUKA, [ICHTPAIBHBIM
SIPOM €r0 HAYYHOTO MHPOBO33PEHHUS.

Ha 6a3e nentpa «Touka poctay oOecrieunBaeTcs peain3aims 00pa3oBaTeIbHBIX MPOrpaMM
€CTECTBCHHOHAYYHOW M TEXHOJIOTHYECKOM HAIPABJICHHOCTEH, pa3paObOTaHHBIX B COOTBETCTBUH C
TpeOOBaHMSAMHU 3aKOHOJATENIbCTBA B cepe o0Opa3oBaHuMs W € Y46TOM PEKOMEHIALUH
denepanbHOTO OrnepaTopa yueOHOTO mpeaMera «XUMUsl BOKPYT Hac».

OOpa3oBaresbHass porpaMMa II03BOJIIET HMHTETPUPOBATH  PEaM3yeMble  TIOIXOIBI,
CTPYKTYPY U COJICp’KaHUE NIPU OpraHU3aluy 00yueHUs XUMUU B 8—9 Kilaccax, BBICTPOSHHOM Ha
6aze 1000T0 U3 JOCTYMHBIX yueOHO-MeToAnuecKuX komruiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay mpu peanusanuu naHHoi OIl mo3Bossier
CO37aTh yCIOBUS:

— AJI paCllupCHUA COACPKAHN HIKOJIBHOT'O XUMHNYECKOT'O 06pa3OBaHI/I$I;

—  ZI71s TIOBBIIICHUS TTO3HABATEIbHON aKTUBHOCTU OOYYAIONINXCSl B €CTECTBEHHOHAYUHOM
o0acTu;

— 7S pa3BHUTUA JMYHOCTH peOEHKa B Mporecce 00yYeHHs] XHUMHH, €r0 CIOCOOHOCTEH,
(hopMHUPOBaHUS U YIOBIETBOPEHHS COIUAIBHO 3HAYMMBIX HHTEPECOB U OTPEOHOCTENH;

— naus paboThl ¢ OJapEHHBIMH MIKOJIbHUKAMU, OPTaHU3ALUN WX Pa3BUTHS B PA3IHMUHBIX
obmnacTsax 00pa3oBaTenbHON, TBOPUECKOMN AEITETHLHOCTH.

Ieas u 3agaun

1. Peanu3aius OCHOBHBIX OOIIIE00pa30BaTENbHBIX MPOTPAMM MO Y4€OHBIM MpeIMETaM
€CTECTBEHHOHAYyYHOW HANpaBIEHHOCTH, B TOM YHCJIE B paMKaxX BHEYPOUHOH NEATEILHOCTH



oOyJaronuxcs;

2. BBEJCHHME COBPEMEHHBIX CPEACTB OOy4YECHHS M BOCIUTAHMA IS HU3ydeHHS (B TOM
YHCcIe IKCIEPUMEHTAIBHOT0) TUCHUIUIMH (MOay/ei) eCTeCTBEHHOHAYYHOH HAINPaBICHHOCTH TPU
peanu3ayy OCHOBHBIX 00I11€00pa30BaTEIbHBIX IPOTPAMM U JOTIOTHUTEIbHBIX
00m1eo0pa3oBaTeNbHBIX MPOTPaMM, B TOM YHCIE IS PACIIUPEHUs COACp)KaHUS Yy4eOHOTO
npeaMera «XuMHs.

3. BOBJICYCHHE YUAIIMXCS B IPOCKTHYIO JACATEIBHOCTb.

[IpodunbHeii  KoMIUIeKT oOopymoBanus wneHTpa «Touka pocta» oOecrednBaeT
3pPeKTHBHOE AOCTHKEHHE OOpa30BaTENBHBIX PE3YIbTATOB OOYYAIONUMHUCS I0 IMPOrpaMMam
€CTeCTBEHHOHAYYHOH HAIPaBICHHOCTH, BO3MOXXHOCTb YIIIYOJIEHHOTO W3YYEHHS] OTACIBHBIX
MPEeIMETOB, B TOM YHCIE sl (OPMHUPOBAHUS M300PETATENHCKOTO, KPEATHBHOTO, KPUTHUECKOTO
MBIIIUICHUS, Pa3BUTHS (YHKIMOHATHHOH TPAMOTHOCTH Yy OOyYaromuxcs, B TOM YHUCIE
€CTECTBEHHOHAYYHOW M MaTEMaTHU4ECKOM.

DKCIEPUMEHT SIBIISIETCS. MCTOYHWKOM 3HAaHUM W KPUTEPUEM HUX HMCTUHHOCTH B HayKe.
Konnenmust coBpeMeHHOTO 0O0pa3oBaHHs MOJpPa3yMeBaeT, 4YTO B YYEOHOM OKCIIEPUMEHTE
BEAYUIYIO pOJb JIOJDKEH 3aHATh CaMOCTOSITEIIbHBIM  MCCIEAOBATENbCKUNA  YUYCHUUYECKUU
AKCTIEPUMEHT.

COBpeMeHHBIe OKCIICPUMCHTAJIBHBIC MCCICAOBAHUA MO XUMHUH YKE TPYAHO MPEACTABHUTH
0e3 HUCMOJb30BaHUsl HE TOJBKO AHAJIOTOBBIX, HO M HHU(PPOBBIX H3MEPUTENBHBIX MpPHOOpOB. B
®enepanbHoM ['ocynapcrseHHoM Ob6pazoBatenbHoM Crannpapre (PI'OC) mpomnucaHo, 4TO OJTHUM
U3 YHMBEPCAJIbHBIX Y4EOHBIX IEHCTBUH, MPUOOpETAaeMbIX YyJalIUMHMCS, OJKHO CTaTh yMEHHUE
«IIPOBEJICHUs] OIBITOB, MPOCTBIX SKCHEPUMEHTAIbHBIX HCCIEJIO0BAaHUM, NPSAMBIX U KOCBEHHBIX
M3MEPEHUH ¢ UCTIO0Ib30BAHNEM AHAIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX IIPHOOPOBY.

VY4eOHbI IKCIIEPUMEHT 10 XUMUH, MPOBOAUMBIM HAa TPaJULIMOHHOM 00OpyIOBaHMH, 03
IpUMEHEHMsI LU(POBBIX 1a00paToOpuil, HE MOKET IMO3BOJIUTHB MOJHON Mepe PEIIMTh BCE 3a7aui B
COBPEMEHHOM HIKOJIe. DTO CBA3aHO € PSIOM IIPUUYMH:

L TpaAUIIKMOHHOEC  IIKOJIBHOC O60py,Z[OBaHI/Ie HN3-3a OrpaHUYCHUA  TECXHHUYCCKHUX
BO3MOJKHOCTEH HE MO3BOJISICT IMPOBOAUTH MHOT'HMEC KOJIMYCCTBCHHBIC UCCIICA0OBAaHN,

L AIATEIIBHOCTE IMTPOBCACHUA XUMHUYCCKUX I/ICCJ'Ie,I[OBaHI/Iﬁ HE BCE€raa CorjiaCyercsa ¢
JIIMTCIIBHOCTBIO yLIe6HBIX SaHHTHﬁ;

®  BO3MOYKHOCTb NPOBEICHUS MHOTHX HCCIIEOBAaHUN OTpaHUYMBAETCS TPEOOBAHUSAMMU
TEXHUKU 0€30MacCHOCTH U Jp.

HudpoBas  maboparopusi  HOJHOCTbIO  MEHSET  METOJMKY U COJEp)KaHHe
HKCIEPUMEHTAIbHON JeSATETbHOCTH U pellaeT BbllIenepeyrcieHHple npobaemsl. Lupokuit
CIEKTp JAaTYUKOB IMO3BOJSET y4yallUMCSl 3HAaKOMMTBCS C IapaMeTpaMu XHMHYECKOTO
HKCIIEpPUMEHTAa HE TOJIbKO Ha KAayeCTBEHHOM, HO W Ha KOJMYECTBEHHOM YpoBHe. lludposas
nabopaTopusi  TO3BOJISIET  BECTH  JJIMTEIbHBI  AKCIEPUMEHT Jake B OTCYICTBHUE
9KCIEPUMEHTATOPA, @ YACTOTA UXU3MEPEHUN HENO/BIACTHA YEJIOBEYECKOMY BOCIIPHSITHIO.

B nmpomecce QopmupoBaHUS ~ OKCIEPUMEHTAIbHBIX YMEHUH YyuyeHUK oOydaercs
NPEJCTaBIATh UH(OPMAIHIO 00 HCCIeIOBAaHUHU B YETHIPEX BUAX:

® B BepOaJbHOM: ONUCHIBaTH  OSKCHEPUMEHT, CO3/JaBaTh  CJIOBECHYD  MOJENb
HKCTIEPUMEHTA, (PUKCUPOBATh BHUMAHHE HAa U3MEPSIEMbIX BEJIMYMHAX, TEPMUHOJIOTHH;

® B TabJIMYHOM: 3aMOJNHATH TaONUIBI JAHHBIX, JIEKAINUX B OCHOBE TMOCTPOCHUS
rpadukoB (MpU STOM Yy ydYalIUXCs BO3HUKAET IMepBUYHOEL TpelcTaBiIeHHe O MaciiTadax
BETTUYHH);

L B Fpa(bI/ILIeCKOMZ CTPOUTH Fpa(l)I/II(I/I 10 TaOJUYHBIM JaHHbIM, 4YTO ,Z[aéT BO3MOXXHOCTb
nepexoga K BBIABHIKCHUIO TUIIOTC3 O XAPAKTCPEC 3aBUCHMOCTU MCXKY BCIMYHMHAMU (HpH 9TOM



YUUTEIb IIOKA3bIBACT IIPEUMYLIECTBO B BU3YyaJIM3allMM 3aBUCHUMOCTEH MEXKIy BEJIMYMHAMM,
HarJIiIHOCTb U MHOTOMEPHOCTb);

® B BHJIC MATEMAaTUYECKUX YPaBHEHUI: JaBaTh MATEMAaTUUECKOE OMMCAHNUE B3aUMOCBSI3U
BEJIMYMH, MaTeMaTHYECKOe 0000IIeHHE.

[Tepexox OT KaXIOTO 3Tama MpeICTaBICHUsS WHPOPMAIMK 3aHUMAET JOBOJBHO OOJBIION
MIPOMEXYTOK BpeMeHU. B 7—=8 Kitaccax 3ToT mpoiiecc He0OX0IMM, HO B CTApIIMX KIAccax MOYKHO
ObUTO OBI TO BpeMs MOTPATHUTh HA pelIeHHEe 0ojiee BaXKHBIX 3a1ad. B 3Tom 1urane mudpoBbie
nabopaTopuu CYIIECTBEHHO YKOHOMST BpeMsl. ITO BpeMsi MOXKHO noTpatuth corimacHo ®I'OC na
(hOopMHpOBAHHE HUCCIICOBATEILCKAX YMEHUW YUYANIUXCS, KOTOPBIE BBIPAKAIOTCS B CIICAYIOIIHX
NEUCTBUSAX:

— ompejeneHne mpoOIeMbl;

— TI0CTaHOBKA HCCJIEI0BATEIbCKON 3a1a4H;

- IIAaHUPOBAHUC PCIICHUA 3a/1a4H;

—  TMOCTPOCHHE MOJENEH;

- BBIJIBUKCHHUEC TUIIOTES,

—  DKCIEpUMEHTAJIbHAS MPOBEPKA TUIIOTES;

- AHAJIN3 JaHHBIX SKCIICPUMCHTOB UJIN H&6J’IIOJI€HHI>1;

—  (opMyaupOBaHUE BHIBOJIOB.



1. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI BHeypouHOii
AeATEeJBbHOCTH «XUMHUSI BOKPYT Hac» 1Jis1 8-9 KiIaccoB ¢ UCMOJIbL30BaHHEM 000PY10BAHHS
HeHTpa
«Touka pocTta» ¢ ONHCAHMEM YHHBEPCAJBHBIX Y4YeOHBIX JeiicTBHiA, JOCTHraeMbIX
o0yyarmumMucs

JIMYHOCTHBIE pPe3yJdbTarThbl

OOyyaromuiics MOJYyYUT BO3MOKHOCTb sl (POPMUPOBAHMS CIEAYIOIIMX JIMYHOCTHBIX
YV I:
—  OIpenereHre MOTUBALlUHU N3yUEHUsl y4eOHOro MaTepuaa;

— OLCHMBAHUC YCBAMBACMOI'O y‘~I€6HOl"O Marepuaia, HUCXOOd HW3 COLUAJIBHBIX U
JIJMYHOCTHBIX HGHHOCTeﬁ;

— TIOBBIIIEHHE CBOEro 00pa3oBaTEIbHOTO YPOBHS M YPOBHS TFOTOBHOCTU K H3YyYEHHIO
OCHOBHBIX UCTOPHUYECKUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XMMHH U OOIIECTBA;

—  3HAaHWE NMPaBUJ MOBEACHUS B YPE3BbIYAHHBIX CUTYalIHSIX;
—  OIIEHWBAHHE COIMATBHON 3HAYUMOCTH NMPOGECCUi, CBI3aHHBIX C XUMHEH;

— BIIQJICHUE TPaBWJIAMH OE€30IMaCHOTO OOpalIeHHUs] ¢ XUMHYECKHUMHU BEIIECTBAMU H
000pyI0BaHUEM, TPOSIBIIEHNE YKOJIOTHIECKON KYJIbTYPHI.

MeranpeameTHble pe3y/bTaThl

Pecynamuenvie

OOyyaromuiics MOTYYUT BO3MOXKHOCTH U (POPMHUPOBAHUS CIIECAYIOUIUX PETYISATUBHBIX
YV I:

—  IIeJienoJiaraHue, BKJIKYasi MOCTAHOBKY HOBBIX IIeNiel, mpeoOpa3oBaHue MPAKTHYECKON
3a/layd B TO3HABATENbHYI0, CaMOCTOSITEIbHBIN aHAIU3 YCIOBUN NOCTHIKEHUS L€ HAa OCHOBE
yuéTa BBIJICJICHHBIX YYHUTEJIEM OpPUEHTHPOB JEWUCTBUS B HOBOM Yy4eOHOM MaTepuale;
IUTAHUPOBAHUE ITYTH JIOCTHKEHUS LeTIei;

— YCTaHOBJICHHE IICJIEBBIX IPUOPUTETOB, BBIJICICHUE albTCPHATUBHBIX CIIOCOOOB
JOCTHOKCHHS 1IENTM U BBIOOp Hanboiee 3¢ (peKTUBHOTO criocoba;

— YMCHHEC CaMOCTOATCIIbBHO KOHTPOJIMPOBATDH CBOE BpEMA U YIIPABJIATH UM,

— YMCHHC IpUHUMATb PCUICHUS B HpO6J’I6MHOI>i CUTyalluu,

— IIOCTaHOBKa y‘I66HLIX 3aJa4, COCTAaBJICHUC I1JIaHa U MOCJICA0BAaTCIbHOCTHU HeﬁCTBHﬁ;
— OpraHu3anusa pa60qer0 MCCTa IIPH BBIIIOJIHCHUH XUMHUYCCKOI'O SKCIICPUMCHTA,

— TPOTHO3MPOBAaHUE pE3yJIbTAaTOB OOYYEHHUs, OIICHWBAaHUEC YCBOCHHOTO MarepHala,
OIICHKa Ka4yeCTBAa M YPOBHS IOJIYYCHHBIX 3HAHWM, KOPPEKIMs IJIaHA M CI0co0a JCHCTBUS MPHU
HE00XOIUMOCTH.



Llo3nasamenvuole

OOyuaromuiicsi TOJYYUT BO3MOKHOCTB JJIsl (JOPMHUPOBAHUS CIICAYIOIIUXIIO3HABATEIbHBIX
VYA

—  TIOWCK M BbIjIeTieHUe nH(popManmu;

— aHaju3 yCJIOBUH W TpeOOBaHWUU 3a/ayd, BHIOOP, COIOCTaBJIEHHWE M OOOCHOBAaHHE
crioco0a penieHus 3a1a4u;

— BbIOOp Hambosnee 3()(HEeKTUBHBIX CIOCOOOB pEHICHUS 3aa4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

—  BBIIBMKEHHE M 000CHOBaHUE TMIIOTE3bI, BEIOOD crioco0a e€ mpoBEepKY;

—  CaMOCTOSITEJIbHOE CO3JaHHUE AalrOpPUTMa JEATEIbHOCTH IPH PEIIEHUH MpoOdIeM
TBOPYECKOIO U MIOMCKOBOTO XapaKTepa;

—  YMCHU: XapaKTECPHU30BaTh BCUICCTBA 110 COCTaBy, CTPOCHHIO U CBOfICTBaM;

— ONHUCBHIBAHWE CBOWCTB: TBEPABIX, JKHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIJCICHHE WX
CYILIECTBEHHBIX MTPU3HAKOB;

— wu300pakeHHe CcOCTaBa MPOCTEMIINX BEUIECTB C MOMOIIbI0 XUMHUYECKHX (QOpMyT U
CYIIHOCTU XUMHUYCCKUX peaKuHﬁ C IIOMOIIIBIO XUMHNYECCKUX ypaBHeHI/Iﬁ;

— TpoBeJeHHE HaONIOJEHUI, OMUCaHHE MPU3HAKOB M YCIOBUN TEUEHUS XUMHUYECKHX
peaxiuii, BIMOJIHEHHE XUMUYECKOTO SKCTIEPUMEHTA, BHIBOIBI HA OCHOBE aHajIK3a HaOIIOJeHUI 3a
SKCIEPUMEHTOM, pEIIeHHE 3a]ad, MOJy4eHHEe XUMHUYECKOW HHGOpMaluu U3 PA3TUYHBIX
HMCTOYHUKOB;

—  yYMEHHUE OpPraHHU30BbIBaTh UCCIIEI0BAHUE C EJIbIO IPOBEPKHU FUIOTE3;
— yYMEHHeE JiefaTh YMO3aKIIo4ueHUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BHIBOJIBI;

—  YMCHHC OOBEKTUBHO OLICHUBATh I/IH(i)OpMaLII/IIO O BemeCcTBax MW XHMHYCCKHX
nponeccax, KPpUTHICCKH OTHOCUTBCA K HCCB,Z[OH&y‘lHOﬁ I/IH(bOpMaI_[I/II/I.

Kommynuxamuenie

OOyuaromuiics  MOJYYUT  BO3MOXKHOCTb UL GopMHpOBaHUS  CIEYIOIIHUX
KOMMYHUKATUBHBIX Y'Y /I

— IIOJJHOC MW TOYHOC BBIPAKCHHUC CBOUX MBICIIEE B COOTBETCTBHH C 3aJadyaMHu H
YCJIOBUSMH KOMMYHUKAIIUH;

— aJIeKBaTHOE MCIOJb30BAaHUE PEUEBBIX CPEIACTB JUISL Y4acTusi B JUCKYCCUM U
apryMeHTaluy CBOEW MO3UIMH, YMEHHUE NPEACTaBIATh KOHKPETHOE COJEp)KaHue ¢ COOOIIeHnEeM
€ro B MMCbMEHHOM U ycTHOU (opme,

— OIpeleNeHHue CHOCOO00B B3aMMOJIEUCTBMSA, COTPYJHMYECTBO B IOUCKE U cOope
uHpOpMalnu;

— OIpeleNeHHue CHoco0O0B B3aMMOJEHUCTBHS, COTPYIHMYECTBO B IOHMCKE M cOope
uHpOpMalMY, YyYacTHe B [Juajore, IJaHUPOBaHHE OOLIMX CIIOCOOOB pPabOTHI, MPOSBIECHUE
YBOKHUTEIBHOTO OTHOUIEHMSI K JPYTUM y4alllUMCs; OIMCAHME COJEP’KAaHUS BBINOIHIEMbBIX
JNEUCTBUM C LEIbI0 OPUEHTHUPOBKU B IMPEAMETHO- IPAKTUYECKOH MESITEIbHOCTH; YMEHHUS
YUUTBIBATh pa3Hble MHEHHMSI M CTPEMHUTbCS K KOOPIMHALMM Ppa3IMYHBIX TO3UIUHA B
COTPYJHHUYECTBE;

—  (dopmynupoBaTh CcOOCTBEHHOE€ MHEHHE W  TO3ULUIO, AapPryMEHTHpPOBAaThb U
KOOPAMHUPOBATh €€ ¢ MO3UIMSIMHU MAPTHEPOB B COTPYAHUYECTBE NMPH BBHIPAOOTKE OOILEro



peuicHuA B COBMECTHOM ACATCIIBHOCTH,

—  OCYIIECTBJIATh B3aUMHBIM KOHTPOJb M OKAa3biBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

— IUIAHMPOBATh OOIIKE CrIOCOOB! PAOOTHI; OCYLIECTBIATH KOHTPOJIb, KOPPEKIIUIO, OLIEHKY
NercTBUM mapTHEPA, yMETh yOEXK1aTh;

— HCHOJb30BaTh aJE€KBAaTHBIE S3bIKOBBIE CPEACTBA I OTOOpPaKEHHsS CBOMX YYBCTB,
MbICJIEH, MOTUBOB M MOTPEOHOCTEH; 0TOOpaXkaTh B peuu (onucaHue, 0ObSACHEHUE) COAEpKaHUE
COBEpIIAEMBIX JCUCTBUH, KaKk B (popMe TPOMKOW COIMAIM3MPOBAHHOW peuyd, Tak u B (opme
BHYTPEHHEH peuu;

— pa3BUBaThb KOMMYHUKATHBHYK) KOMIIETCHIIMIO, MCIOJIb3ysSd CpEACTBA YCTHOM H
MUCbMEHHOM KOMMYHUKAllUU NMpU paboTe ¢ TEeKCTaMM y4eOHHMKa U JOTOJIHUTEIbHOU
JUTEPaTypoi, CIPaBOYHBIMU TAOJIMLIAMU, MPOSIBJIATH TOTOBHOCTh K YBaXXEHUIO MHOMN
TOYKH 3pEHUS IPU 00CYKIEHUH PE3yIbTaTOB BHIIIOJHEHHON PabOTHI.

IIpeomemmuule pe3yibmameol

Oo0yuaromuiicss HAy4YuTCs:

— HNPUMCHATH OCHOBHBIC METOABI ITIO3HAHUA: Ha6J'II-OI[eHI/Ie, U3MEPCHUC,OKCIICPUMCEHT,

— OIMCBHIBATh CBOMCTBA TBEPHBIX, KHUIKUX, Ta3000pa3HbIX BEIIECTB, BBIIEIAS UX
CYIIECTBEHHBIE IPU3HAKH;

—  pacKphIBaTh CMbIC] 3aKOHA COXPAHEHHUS MACChl BELIECTB, aTOMHO-MOJIEKYIISIPHOM
TEOPUH;

— pasiindyaTtb XUMHYCCKHE U Q)HSH‘IGCKI/IG SIBJICHUA,
— Ha3bIBAaTh NIPHU3HAKHU U YCJIOBUSA IIPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

— coOnroaate npaBuiia 0e30nacHON padoOThI IPH MIPOBEACHUH OTIBITOB;
— TI0JIb30BAaThCA J1JAOOPATOPHBIM 000PYAOBAHUEM U MOCY/IOM;

— II0JIy4aThb, CO6I/IpaTI) I‘33006p33HBIe BCIIICCTBA U PACIIO3HABATh UX;

— XdpaKTCPHU30BaATb (1)I/ISI/ILIGCKI/IC W XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHNn4CCKUX COGﬂHHeHHﬁ,

— IIPOBOAUTH OIIBITHI, IIOATBCPIKAAOINNC XUMHUYCCKUC CBOMCTBA HU3YUCHHBIXKJIACCOB
HCOPraHUYCCKUX BCUICCTB,

— pPAacKpbIBaTh CMBICH MOHATHS «PACTBOP», BEIYUCIATH MACCOBYIO JIOJIO
pacTBOPEHHOIO BEIIECTBA B PaCTBOPE,

— TOTOBHUTH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM JI0JIEN pACTBOPEHHOIO BELIECTBA;

— XapaKTepHU30BaTh 3aBUCHUMOCTb (PU3NYECKUX CBOMCTB BELIECTB OT THIIA
KPUCTaJUIMYECKOU PEIIETKH,

— OIpCACIATb BUJ XHUMHUYECKOM CBSI3H B HCOPTaHNYCCKUX COCAUHCHUAX

— PpAacKpbIBaTb OCHOBHBIE IIOJIOKEHUS TEOPUU DIIEKTPOJUTHUYECKOM IUCCOLMALUU,
COCTaBJISITh YPABHEHUS DJIEKTPOJUTHYECKONW JUCCOLMALMN KHUCIOT, IIENOYEH,
CoJlel M peakluii HOHHOTO OOMEHa;

— PaCKpbIBaTh CYIIHOCTb OKHUCIUTCIIEHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ, ONpCACIATh
OKHCIIUTCIIb U BOCCTAHOBUTCIIb,

— COCTaBJIATb YPABHCHHA OKUCIIUTCIIbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ;

— Ha3bIBaTh ()aKTOPHI, BIUAIONINE HA CKOPOCTh XMMUYECKON peaKIii;



— XapaKTCpHU30BaTb B3aMMOCBA3b MCKY COCTAaBOM, CTPOCHUCM U CBOMCTBaMH
HEMCTAJIOB U MCTAJIJIOB,

— TMPOBOJUTH ONBITHI MO MOJYYEHUIO U U3YYECHUIO XUMHUYECKHUX CBOMCTB Pa3IMUHBIX
BCIIICCTB;

— T'PaMOTHO 00OpaIaTbcs ¢ BEMIECTBAMHU B IOBCEAHEBHOM KU3HH.
Oo0yuarouuiicst NOJYYHT BO3MOKHOCTH HAYUYUThCS:

— BbIABUTI'ATh U HpOBCp?[TI) BKCHepI/IMeHTaHBHO THUIIOTE3bI O XUMHUYCCKHUX CBOfICTBaX
BEIIIECTB HAa OCHOBE HMX COCTaBa W CTPOEHHUA, UX CIIOCOOHOCTH BCTyNaTh B
XUMHAYECKHUE PEaKIUH, O XapakKTepe M IMPOAYKTaX pPa3IUYHBIX XHUMHYECKHX
pEeaKuii;

— XapaKTepu30BaTh BEILIECTBA IO COCTaBYy, CTPOEHUIO W CBOMCTBAM, YCTaHABJIMBATH
HpI/IqI/IHHO-CﬂeI[CTBeHHI)Ie CBsSI3U Memny JaHHBIMHA XapaKTepI/ICTI/IKaMI/I BEUICCTBA,

— COCTaBJIATb MOJICKYJISIDHBIC W IIOJTHBIC HWOHHBIC YpPAaBHCHUSA I10 COKpaHIéHHI)IM
HWOHHBIM YPaBHCHUAM,

— IHPOTrHO3HUPOBATH CIIOCOOHOCTD BCIICCTBA TIPOABIIATH OKUCIIUTCIIBHBIC WA
BOCCTAaHOBHUTENbHEIE CBOWCTBA C y‘-IéTOM CTEeHEH OKHCICHUS DJICMEHTOB,
BXOJAIIKUX B €T0 COCTAaB,

— BBIJBUTaTh U MPOBEPATH HKCIIEPUMEHTAIIBHO THIIOTE3BI O PE3YJAbTAaTaxX BO3ICHCTBUS
pa3nuYHbIX (PAKTOPOB HAa UBMEHEHUE CKOPOCTH XUMHUUECKON PeaKIuy;

— HCMOJb30BaTh MPUOOPETEHHBIE 3HAHUS U1 IKOJIOTUYECKH IPAMOTHOTO MOBEACHUS
B OKpYXaloIIeH cpenie;

— UCMOJb30BaTh MNPUOOPETEHHbIE KIIOYEBbIE KOMIETEHIIMM TPU BBINOJIHEHUU
MIPOEKTOB U PEUICHUH Y4eOHO-HCCIIEeOBATENbCKUX 3a7ad MO HM3YYEHUIO CBOMWCTB,
CHOCOOOB IMOJIy4EHHS U PACIIO3HABAHUS BEILIECTB;

— 0OBEKTUBHO OIICHUBATh HH(GOPMAIUIO O BEIIECTBAX M XUMUYECKHX MTPolIeccax;

— OCO3HaBaTb 3HAYCHUEC TCOPETHYCCKUX 3HaHUH TI0 XUMHHU JIIA HpaKTH‘ICCKOﬁ
JCATCIIBHOCTH YCJIIOBCKA,

— Co3aaBaTb MOJCIN U CXEMBI IJId PCIICHUA y‘{e6HBIX 1 IMO3HaBATCJIbHBIX 3aJa4,

— IIOHHMMATb H606XO,Z[I/IMOCTI> CO6J'IIOI[6HI/I$I HpeI[HHcaHHﬁ, npempiaracMbix B
HHCTPYKIOUAX IO HCIOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XHMHUHU U Aap.



2. COJAEPKAHMUE ITPOI'PAMMBI
BHEYPOUHOIi 1eITeTbHOCTH «XuMus BOKpyr Hac» 1l 8-9 kiaccoB (68 wacoB) ¢
HCII0JIb30BaHMeMOo0opyAoBaHus HH(ppoBoii 1adopaTopuu «Touka pocra»

Paszjnen 1 Xumnueckas nadoparopusi(4 yaca)

[IpaBuna TeXxHUKU O€30IIACHOCTH IPU MPOBEICHUH UCCIEA0BAHUM, MEUIIMHCKUE AlITEUKU
IIEpBOM MOMOIIY B KaOMHETEe XUMHUH. VIHCTpYKTaX 10 TEXHUKE OE30IIaCHOCTH.

3HAKOMCTBO C JIa0OpaTOPHBIM 000PYAOBaAaHUEM

XpaHeHHe MaTepHUaJIOB U pEaKTUBOB B XUMUYECKOH J1abopaTopuu

Pa3nen 2. BemecTtBa, KoTOpbIe HAC OKPYXKAKT 24 yaca(9 yacoB)
[IpocTblie u cOXKHBIE BENECTBA. XUMHYECKUE AJIEMEHTHI.

JlabopaTopHublii onbITNel. O3HakoMIleHHE ¢ 00pa3laMu MPOCTHIX U CIOXKHBIX
BEIIECTB.

CocraB atmocdepsl. Kucnopos kak BaKHEHIINI KOMIIOHEHT aTMOC(hepbl.

JlabopaTopHbIii onbITNe2 «[lomyuenue KUCJIOpOJa M3 TEPEKUCH

BOJIOPO/1a,10Ka3aTEIBCTBO €T0 HATUUMSI.

Bopna B macmrabe miianetsl. @u3ndeckue CBONCTBA, Mapa0KChl BOJBI, CTPOCHHE BOJIBI.
[Tokazarenu xauectBa Bojbl. MccienoBanue Bobl M3 pa3HbIX HCTOUHHUKOB

JladopaTopubiii onbITNe3«OnpeneneHrue BOIOTPOBOTHON U JUCTHILTUPOBAHHOMBO B

JlaGopaTropHbiii onibITNe4«OKpacka HHAMKATOPOB B HEUTPAJIBHOU Cpelie»

Paznen 3. SIBjienusi, npoucxoasimue ¢ BemecTsamu (4 yaca)
Uucteie BemectBa U cmecu. Kiaccudukanus cmeceir. CriocoObl pa3felieHUsl CMECEi:

NeicTBe  MarHUTOM, OTCTauBaHue, (QUIbTPOBAHME, BBIMAPUBAHUE,  KPUCTAIIU3AIMS,
JUCTUIUTSIIIHS

IIpakTuyeckas padora Nel «Hucteie BellecTBa U CMECU»

IMpakTuyeckas padora Ne2 « OUMCTKA BOJIbI M BO3/lyXa OT TBEPAbIX YACTUI

Paznen 4. OcHOBBI KCIIEpUMEHTAIbHOI xumun (19 yacoB)

IIpakTHyeckas padora Ne3 V3yueHne CBONWCTB BELIECTB: HarpeBaHUE BOJIbI,HATPEBAHUE
okcuaa kpemuus (1V).

IIpakTnueckas padora Ned«lI3mepenne TeMneparypbl KHIIEHHUS BOJIbI CIIOMOIIBIO
JaTYuKa TEMIEPATYPhl U TEPMOMETPAY

IIpakTuyeckas padora NeS«Onpenenenue TemMmrnepaTypbl KpUCTAJUTH3AIUHU BEILIECTBAY.

DusnyecKue U XMMUYECKHE ABJICHUS. BpIeneHre 1 NomIonieHre Tea — IpU3HaK
XMUMHUYECKON PEAKLIMH.

IIpakTnuyeckas padora Ne6 «OK30TepMHUUecKas peaKkysh

IIpakTnueckas padora Ne7 «IHA0TEpMHUUECKAs PEAKLIMSD)

CKOpOCTh XMMHUECKUX PEAKIMI. XUMHUYECKUE NPEBPALLEHU. XUMUYECKUE PEAKIIUH.
XUMHYECKUE YpAaBHEHMS. BBINOIIHEHNE TPEHUPOBOYHBIX YIIPAKHEHHH 110 COCTaBJICHUIO
YPaBHEHUN XUMUYECKUX PEAKLUUN. TUIIBI XUMUUECKUX PEaKIUH.

IIpakTnueckas padora Ne8» Tunsl XUMUYECKUX peaKLUii»

Pa3pnen 5. OcHoBbl pacuernoit xumuu(10 yacos)
Monbs — eauHuIA KOTMYECTBA BenlecTBa. MosipHas Macca. BeiunciaeHus HOXMMUYECKUM

ypaBHeHUAM. 3akoH ABorazipo. MoJsipHbIii 00beM ra3oB.

OTHOCUTENBHAS IIOTHOCTE T'a30B. Pemrenne SKCIICPUMCHTAJILHBIX 3a/ia4 110 TEMC



«IIpakTUKyM IO U3YYEHHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPIraHUYECKUX
COCIUHEHUN »

Pa3nes 6. OcHOBBI 3j1eKTpoJIUTHYeCKOi Tucconmanuu(l1 yacon)
IIpakTnueckas padora Ne9 «OuncTka BoJbl OT pACTBOPUMBIX IIPUMECEID.

DNEKTPOIUTHYECKAs JUCCOLUALUS — [VIABHOE YCIOBHE NTPOTEKAHUS PEAKIUI BPacTBOPAX.
DNEKTPOTUTHYECKAsT TUCCOIUAIUS KUCIIOT , IEJIOYEH U COJICH.
IIpakTnueckas padora NelQ «DnexTpoauTrueckas AUCCOLUALIS
IpakTuueckas padoraNell «CunbHble U c1adbIe SJEKTPOJIUTHI
IpakTuyeckas padoraNel2» Biausinue TemMneparypbl Ha TUCCOIUAIIUION.

IIpakTnueckas padora Nel3 «BnusiHue KOHIEHTpallMM pacTBOpA HAa TUCCOLIUALIUION»
Pemenue sxcniepuMeHTaIbHBIX 3314 M0 TeME «JIEKTPOJIUTUYECKAS AUCCOLIUALIHSD.

Pa3nen 7. [lpakTHKYM 10 H3YYE€HHIO CBOICTB BelIECTB OCHOBHbIX KJIACCOB
HeopraHu4veckux coequHeHuii.(11 yacon)

Oxkcunpl:  knaccuduKkaiusi, HOMEHKJIATypa, CBOWCTBa, IMOJY4YCHHE, MPUMEHEHHUE.

JlabopaTopHblii onbiT NeS. HaOnroneHue pacTBOPUMOCTH OKCHAOB aJIFOMHHHUS, HATPUS,

KaJIBIIMSI ¥ METTU B BOJIC.

I'unpoxcunpl. OcHOBaHUS: KilacCU(pUKAIUs, HOMEHKIIATYpa, MOJIy4yeHHeE.

IIpakTHyeckasi padora Nel4 « Onpenenenue PH pacTBopoB»

IIpakTuyeckas padora NelS «Peakius HeiTpanm3aunu B3anmoneiicTBUETHIpOKCHAA
HATpUsI C COJISTHON KHCIIOTOM»

Amdorepnbie okcuapl U TuaApokcubl. Kucnortel. Cocra. Kiaccudukanus. Homenknarypa.
[TosmydeHnne KUCIOT.

XHWMHYECKUE CBOMCTBA KUCIOT.

JladopaTopHblii onbIT Ne6. «B3anmoaeiicTBue METAIIIIOB (MarHus, IIMHKA,KeIe3a, MEJIH)
C PaCTBOPAMH KHUCIIOT».

Comu. Kimaccudukanus. Homenxinarypa. CriocoOsl mosrydeHust coseil. CBOMCTBa COJICH.



Y4eOHO-TEMATHYECKUH IJIAH

Ne | Tema ypoka Kou-Bo dopma OcHoBHbIE yueOHbIE AEHCTBUS yHalIUXCS
/i 4acoB 3aHATUS
Paznen 1 Xumnueckasi 1adoparopus (4 uyaca)

1-2 | IlpaBuia TeXHUKH 2 becena, 3HaTh MpaBWIa TEXHUKH 0€30MaCHOCTH
0€30MacHOCTH NpU pacckas. IPUIPOBEACHNUN UCCIIEOBaHUN. 3HATh
IIPOBEJICHU U WNHceTpykTak. | cocTaB MEIMLMHCKOM alTeYKu U YMETb
HCCIIEI0OBaHUM, 0Ka3aTh NEPBYIO0 MEAULIMHCKYIO TOMOIIb
MEJIMIIUHCKUE
anTe4yKy MEepBON
TTOMOIIIN B KAaOMHETE
xumun. MHCTpyKTa)

0 TEXHUKE
0€30MaCHOCTH.

3 3HaKOMCTBO C 1 3HAKOMCTBO ¢ | YMeTh paboTaTh CO CIIMPTOBKOM,
1a00paToOpHBIM XUMHUYECKON BECAMM, MEPHOH NOCYAOU
o0opynoBaHueM nabopaTtopue.

Bbecena

4 XpaHeHue 1 3HAKOMCTBO ¢ | 3HATh KIACCU(PUKAINIO PEAKTHBOB TI0
MaTepHuanoB 1 XUMHUYECKON rpynrnaMxpaHeHust U UX AeWcTBHE Ha
PEaKTUBOB B nabopaTtopueid. | OpraHu3M.

XHUMHYECKOM Becena [IpaBuibHO  0OPMIIATH
naboparopun XUMHUYECKUMIKCIIEPUMEHT
Pa3nen 2. BemecTBa, KOTOpbIe HAC OKpPY:KalOT 24 yaca (9 yacoB)

5-6 | IIpocThie u clokHBIE | 2 Jlexuus JloyKHBI 3HATh: ONpeeeHNe aToMa,
BEIECTBA. JlabopatopHas | MPOCTOTOM CJIOKHOTO BEIIECTBA,
XuMHYecKue pabota Ne 1 OTJINYHME CMECH U CIIOKHOTO BEIECTBA
anemeHThI. JI/O Nel. JI0JKHBI yMETh: pa3nyath NpOCThIE U
O3HakoMJIEHHE C CJIOYKHBIE BEIIECTBA, CMECH U CIIOKHBIE
oOpa3iamMmu IpoCTbIX BElIECTBa
U CJIO’KHBIX BEILIECTB.

7 CocraB atmocdepsr. | 1 Cemunap. 3HaTh 00BEMHYIO JIOJIFO COCTABHBIX
Kucnopon kak yacTeBO3ayxa
BAXKHEHIINIA
KOMITOHEHT
aTMoc(hephl.

8 JlaGopaTopHas 1 JL/p. DKCIEPUMEHTAIBHO ONPEICITUTh
pabora Ne 2 COJICPKAHUEKHUCIIOPOIa
«ITonyyenue
KHCIIOpOJa U3
IIEPEKUCH BOAOPOJA,

JI0Ka3aTeNIbCTBO €r0
HATHYUSD).

9 Bopa B macmtabe 1 Kpyrablii cton | YMeHne xapakrepu3oBaTh CBOHCTBA
TJTAHETHI. BOJIbI (XUMUYECKHE CBOMCTBA
duznueckue OCHOBHBIX KJIACCOBHEOPTraHUUYECKHX
CBOMCTBA, MapaiOKChI BELIECTB),

BO/Ibl, CTPOEHHE

BOJIBI
10- | [Noka3arenu 4 JlaboparopHas | YMeHue XapakTepru30BaTh CBONCTBA
13 | xauecTBa BOOEL. paboTa BOJIBI

(XI/IMI/I‘-IGCKI/IG CBOMCTBA OCHOBHBIX
KJIaCCOB




HccnenoBanue Boabl
W3 pa3HbIX
HWCTOYHUKOB
JlaboparopHas
pabora Ne3
«Ornpenenenue
BOJIOIIPOBOJHOM U
JUCTUILTAPOBAHHOMN
BOJIBDY
JlabopaTopHas
pabota Ne4
«Oxpacka
WHJIUKaTOPOB B
HEUTpaAIBbHOU cpene»

HEOPraHUYECKUX BEIIECTB),

Paznen 3. SIBiienus, npoucxoasimue ¢ Bemecrsamu (4 yaca)

14 | Yucreie BemectBau | 1 Jlexuus. CdopmupoBath NOHITUSA O YUCTOM
CMECH. BEIIECTBE ICMECH BEIIECTB
Knaccudukanus
CMeCeH.

15 | CnocoOsr 1 OO6cyxneHue, | YMeTh XapaKkTepHU30BaTh CYIIHOCTh
pa3aeneHus: CMecem: «MO3TOBOU MHOHATUHYNCTBIE BEIIECTBA U CMECH U
JICiCTBUE MarHUTOM, HITYPM. CHOCOOBI pa3feeHus cMecel
OTCTanBaHME,
¢dbunsTpOBaHUE,

BbINIapUBAHUE,
KpHUCTaJTU3aLus,
JUCTHIUISIIIMS.

16 | [IpakTuueckas 1 [IpakTnyeckass | 3akpenuTh MOHITHS O YUCTOM
pabota Nel «YwucTteie paboTta BEIIIECTBE HCMECH BEIIIECTB
BEII[ECTBA U CMECH»

17 | IlpakTuueckas 1 [TpakTrueckas | 3akpenuTh 3HAHUS O METO/IaX
pabora Ne2 « pabota OYHCTKUBEILECTB OT TBEPIBIX
OYHCTKA BOJBI U YaCTHII
BO3JlyXa OT TBEPbIX
YaCTUID)

Pa3nen 4. OcHOBBI dKCIIepUMEHTANILHOI xumuu (19 yacoB)

18 | [IpakTuueckas 1 [IpakTnueckas
pabora Ne3 paboTa
N3yuenue cBoCTB
BEII[ECTB: HAarpeBaHUE Hcnonbp30BaHne NPaKTHUECKUX U
BO/Ibl, HATPEBAHHE 71a00paTOPHBIX PabOT, HECIOKHBIX
OKCHJIa KPEMHUS HKCTIEPUMEHTOB IS
(V). JI0Ka3aTeIbCTBA BBIABUTaEMBIX

19 | Ilpakruueckas 1 [NpakTuueckas | MPEINOJIOKCHUI; ONIMCAHUE
pabota paboTa pe3yabTaTOB 3TUX PAbOT
Ned«3mepenne
TeMIIepaTyphbl
KUIIEHUS BOJIBI C
MIOMOIIIBIO TaTYUKA
TeMIIepaTypsl U
TEPMOMETPa»

20 | IIpaktuyeckas 1 [Ipaktuyeckas | Mcnonb3oBaHue npakTHYecKuX padoT

JJIA




pabota pabora NO3HAHUSL  OKPYXAIOIIEro  Mupa
Ne5«Omnpenenenune pa3IMYHBIX METOJOB (HaOII0/IEeHHE,
TEeMIIepaTyphbl U3MEpEHUE, OINbBIT, OSKCIEPUMEHT,
KpHUCTaTU3AIIH MOJICIIUPOBAHUE U JP.)
BEIIECTBAY
21 | ®dusnveckue u 1 Jlexums [To3HakOMUTBCA ¢ BAXKHEUITUMU
XUMUYECKHE XHUM. TIOHATHSAMH: (PU3HYECKHE U
sBieHus. Beiienenue XUMHUYCCKUCSBIICHUS,
Y TIOTJIOIIEHHE TeTlIa XUMHYECKask PEaKIns,; yMEHUE
— TIpU3HAK OTIIMYATh XUMHUYECKHE PEAKIINN
XMUMHYECKON OT (pU3NYECKUX SABIICHUI
peakuuu
22 | Tlpaktuueckas 1 [Mpaktuueckast | Mcrnonb3oBaHue MPaKTUYECKUX U
pabota Neb pabota 1a00paTOPHBIX pabOT, HECTIOKHBIX
«DQK30TEepMUYECKast AKCIEPUMEHTOB AJIsi
PEaKIHsH JI0Ka3aTeIhCTBA BBIIBUTAEMBIX
23 | Ilpaktnyeckas 1 [MpakTHdeckast | MPEANIONIOKEHUN; OITUCAHHUE
pabota No7 pabota PE3YNIBTATOB ATHX PabOT
«HI0TepMUYECKas
PEaKIHs
24- | CKkopoCTh 2 KonnextuBHast | 3HaTh OonpeneneHne CKOpOCTH
25 | XUMHUYECKHX pabora XUMHUYECKONPEAKINH U e
peakuui 3aBUCUMOCTD OT YCIIOBUH
nporekanus peakuu. [loHumars
3HAYECHUETEPMUHOB «KaTaJIu3aTopy,
«HHTHOUTOPY,
«pepMEeHTBI».
26- | Xumuueckue 2 KosutektuBHast | YMeHue xapakTepu30BaTh OCHOBHBIE
27 | npeBpamuIeHUsI. paboTa MOJIO’KEHUSI aTOMHO -MOJICKYJISIPHOTO
XuMHYecKue YUEHUS,TIOHUMATh €r0 3HaUCHUE
peaxkuu.
28- | Xumuueckue 4 KonnekTuBHast | YMeHUE COCTABIISTh YPAaBHEHUS XHUM.
31 | ypaBHEHHS. paboTa pEeaKIIHiA.
Brimosnnenue
TPEHUPOBOYHBIX
YIPaXHEHUU 110
COCTaBIICHUIO
YPaBHEHUI
XUMHYECKUX
peakuuin
32- | Tunbl XUMHYECKUX 4 YMeHue onpeaensiTh peareHTsl 1
35 | peakuuit MPOIYKTHIPEAKIINH; PACCTABIIATh
36 | IIpaktmueckas 1 [IpakTnyeckas | K03(pPULIUEHTHI B ypaBHEHHIX
pabota Ne8» Turmbl pabota peakuuii Ha OCHOBE 3aKOHa
XUMHYECKUX COXpPaHEHMs MaCChl BEILIECTB
peaxkuuin»
Pa3nen 5. OcnoBbl pacuernoii xumuu(10 yacon)
37- | Moab — equHHUIA 2 Pemenue YMeHue BBIUUCIIATh: KOJTUUECTBO
38 | konmyecTBa 3a1a4 BEIIIECTBAWIN MACCY 110 KOJIUYECTBY

Belecrsa. MoisipHas
Mmacca.

BELIECTBA WJIM Macce peareéHTOB WIn
IIPOJYKTOB peaklnu




39- | Beruucnenus mo 4 YMeHue BBIYMCIATh MOJISIPHYIO Maccy

42 | XUMHYECKHM 1o opMyse COeTUHEHNUs, KOTUIECTBO
yYpaBHEHHUSM. BELIECTBA,

00bEM WJTH MaCCy O KOJIMYECTBY
BELIECTBA,

00BbEMY MJITM Macce PeareHTOB UITH
IPOAYKTOB

peaxkuuu

43- | 3akoH ABorajpo. 2 YMeHHe BBIUUCIIATh: KOJTMYECTBO

44 | MonspHblii 00beM BEIIECTBA,00HEM WIJIM MAcCy 1O
ra3os. KOJIMYECTBY BEUIECTBA,00bEMY HITH
OTtHOCUTETBHAS Macce PeareHToB U MPOIYKTOB
TUTIOTHOCTH T'a30B. peakuu; (HaXoAuTh 00BEM Ta3a 1o

M3BECTHOMY KOJIMYECTBY
BelecTBa (M MPOU3BOAUTH
00paTHbIE BHIYMCIICHUS))

45- | Pemienue 2 Pemenne YMeHue: XxapakTepu30BaTh XHMUYECKUE

46 | PKCTIEpUMEHTAIBHBIX 3a1a4 CBOWCTBa OCHOBHBIX KJIACCOB
3a/1a4 1o TeMe HEOPraHNYECKUXBEIIECTB; OTPEICIITh
«[IpakTukym 1o MPUHAJISKHOCTD BEIIECTB K
W3Y4YEHUIO CBOMCTB OIIPENETIEHHOMY KJIaCCy COEIMHEHMI
BEIIECTB OCHOBHBIX COCTaBIIATH (POPMYJIBI HEOPraHUYECKUX
KJIacCOB COEIMHEHUH U3yYeHHBIX KJIaCCOB
HEOPraHUYECKUX
COCIMHEHUH »

Paznen 6. OcHOBBI J1eKTpoIMTHYECKOH aucconuanun (11 yacos)

47 | Ilpaktuueckas 1 [Ipaktrueckas | MccnenoBars 35e€KTpONPOBOIHOCTh
pabota Ne9 paboTa BOJIbI B3aBUCUMOCTH OT criocoba eé
«OuncTKa BOABI OT OYUCTKH
PacTBOPUMBIX
MpUMecen»

48 | Dnekrponutnueckas | 1 Jlexuus 3HATh ONpeAeICHUS MOHATHH
JMCCOLIMAIUS — «OQIEKTPOIUTY,

TIaBHOC YCIIOBHEC CHEJJICKTPOJIUT,
NPOTECKAHUA peaKHI/Iﬁ QIICKTPOJIUTUICCKAA
B pacTBOpax. Aucconuranys

49 | DnekTposmtuueckas | 1 «Mo3roBoii 3HaTh ONpeAeIeHNs OHATHH «KHUCIO0Tay,
JMCCOLIMAIUS ILITYPM», «OCHOBAHHE», «COJIb» C TOUKH 3PCHUS
KHCIIOT, LIEJI0OUel U Ob6cyxnaenue TEOPUUDIIEKTPOIUTHUECKON
coJeit. JUCCOLIUALUU. YMETh OOBSACHATH

oO1mire CBOWCTBA KUCIOTHBIX U
IIEJIOYHBIX PACTBOPOB HATMYHEM B HUX
HMOHOBBOJIOPOJIa U TUJPOKCH]T - HIOHOB
COOTBETCTBEHHO, a TAaKXKe COCTaBIIATh
YpaBHEHUS AIEKTPOIUTUUECKON
JMCCOLIMALIMUKUCIIOT, OCHOBAaHUH U
COJIEH.

50 | IIpakTudueckast 1 [Mpaktuyeckas | IlpomtrocTpupoBath
pabota Nel0 pabota HKCIIEPUMEHTOM KJIaCCU(PUKALIUIO
«QNEeKTpOTUTHYECKAS BEIIIECTB Ha JIEKTPOJIUTHI U
JICCOIHALINSD) HEBJIEKTPOJIUTHI




51 | IIpakruueckast 1 3aKpenuTh MOHATHUS «CUIBHBII» U
pabotaNel «CITa0BI»IIEKTPOITHUT.
«CunbHbIe U cradble
AIIEKTPOJIUTHD
52 | Ilpakruueckast 1 Nmerts npencraBieHue o poiu
paboraNel2» TEMIIEPATYPhI BAJIEKTPOJIUTHYECKON
Bnusnne JUCCOIMAIIUN
TEeMIIepaTypsl Ha
JICCOIHALINIO
53 | [Ipaktuyeckas 1 [Ipaktnueckas | MiMeTh npeacTaBieHUE O BIUSHUU
pabora Nel3 pabora KOHILEHTPALIMU PACTBOPA AEKTPOJIUTA HA|
«Bnmsiane €T0 DJIEKTPOIUTHUYECKYIO JUCCOIHAITUIO
KOHIICHTPAIUU
pacTtBopa Ha
JMCCOLIMALIION»
54- | Pemrenue 4 Pemenne YMeTh OCyIIEeCTBIATh XUMHUYECKUE
57 | BKCTIEpPUMEHTAIBHBIX 3ama4 OTIBITHI HAa 3HAaHNE KaYeCTBEHHBIX
3a/1a4 1o TeMe pEaKINii; COCTABIIATH TIOJTHBIE U
«ONEKTPOTUTHYECKAS COKpanI€HHbIC HOHHBIE YpaBHEHUS
JMCCOLIAAITUS HEOOpaTHUMBIX PEAKIIUi 1 Pa3bsSICHATH
MX CYIIHOCTb. XapaKTEePU30BaTh
YCIIOBHSI TEYEHUS
peaKkuuii, MIynux 10 KOHIa, B
PAacTBOPAXIIEKTPOJIUTOB

Pasznen 7. [IpakTuKyM 10 U3y4€eHHUIO CBO
coenuHeHuii (11 yacoB)

HcTB BE€IIECTB OCHOBHBIX KJIACCOB HEOPraHHY€CKHUX

58- | Oxcuupr: 2 Kpyrubiii cron, | YMeHue Ha3bIBaTh COSAUHEHUS

59 | xiaccudukarms, J/p. M3YYEHHBIX KJIacCOB (OKCHIOB);
HOMEHKJIATypa, OTIPEIEINATh MPUHAIICKHOCTD
CBOICTBa, BELIECTB K OINPEICICHHOMYKIIACCY
MOJIydeHHUE, COeMHEHUH (OKCHIaM);
MIPUMEHEHHE. XapaKTepU30BaTh XUMUYECKUE
JIaGopaTopHBIil OIBIT CBOMCTBa OCHOBHBIX KJIACCOB
Ne5. Habmronenue HEOPraHMYECKUX BEIIEeCTB(OKCUIOB);
pPacTBOPUMOCTHU COCTaBIIATH (POPMYIIBI
OKCHJIOB aJTIOMUHUS, HEOPraHMYECKUX COCAMHEHUI
HATpHUsI, KaJIbLUS U M3YYEHHBIX KJIACCOB (OKCHIOB)
MeJM B BOJIE.

60 | I'mopoxcupl. 1 Jlexuus YMeHue Ha3bIBaTh COCAMHEHHUS
OcHoBanus: M3YYEHHBIX KJIaccoB (OCHOBaHUIA),
KIaccupUKaIms, OTIPENEeNATh MPUHAIEKHOCTD
HOMEHKJIATypa, BEIIECTB K ONpeeIeHHOMYKIAacCy
MOJTy4YEeHHE. COeIMHEHUN (OCHOBAHUSM)

61 | [IpakTtuyeckas 1 [Ipaktnueckas | ChopMupoBaTh IpeacTaBICHUE O
paboTta Nel4 « paboTa PH Kak 0XapakTepUCTUKE CPELL
Omnpenenenne PH

pacTBOpPOB»




62

[IpakTnueckas
pabora Nel5
«Peakius
HEUTpaIM3aLu
Bzaumoneiictue
TUAPOKCH/IA HATPUS C
COJISHOM KHCIIOTOM

M3y4uTh CYyIIHOCTH peakuuu
HEUTpaIU3alun

63 | AmdorepHbIe Jlokma el YMeHne XapakTepu30BaTh XUMUYECKHE
OKCHJIBI 1 CBOMCTBAa OCHOBHBIX KJIACCOB
TUAPOKCHIBIL. HEOPraHUYECKUXCOEAMHEHU N

(amboTEepHBIX HEOPTAHUUECKHIX
COeIMHEHUI)

64 | Kucmotsl. Cocras. KonnektuBHas | YMeHue Ha3bIBaTh COCAMHEHUS
Knaccuduxkarnus. pabota M3YYEHHBIX KJIACCOB (KHUCIIOT);
Homenknatypa. OTIPENETATh MPUHAIIC)KHOCTh
[Tomyuenue KUCIOT. BELIECTB K OIPEIEICHHOMYKIIACCY

coelMHEeHUH (KUCIIOT); yMEHUE
COCTaBIIATH (POPMYJIBI
HEOPraHNYECKUXCOCTUHEHU I
M3YYEHHBIX KJIACCOB

65 | Xummueckue KonnexktuBHast | YMeHUE COCTaBIATh YPaBHEHUS
CBOIiCTBA KUCIOT paboTta XUMHYECKUX PEAKIINH,
JIaGopaTOpPHBIii OIBIT XapaKTePU3YIOIIMX XHUMUYECKHE
No6. CBOMCTBA KUCIJIOT; yMEHHE pacro3HaBaTh
BaaumoieiicTere OIBITHBIM ITYTEM PacTBOPbI KHCIIOT U
METaJIJIOB (MarHus, fmenoteH
LIMHKA, JKele3a,

Me€/I1) C pacTBOpaMu
KHCIIOT

66 | Coun. KosutektuBHast | YMeHUE COCTaBIATh GOPMYIIbI
Knaccuduxkanus. pabora HEOPraHWYECKUX COCTMHEHUN
Homenxknatypa. M3YYEHHBIX KJIacCOB (coJieit); yMeHue
Crioco0bI MoTy4eHUs HA3bIBAaTh COCAMHEHUS N3YUYECHHBIX
coueit KJIacCOB (coJieit); onpeaessaTh

MPUHA]IEKHOCTH BEIIECTB K
OTpeeICHHOMY KJIaCCy COeIMHEHU I
(coneit);ymeHne COCTaBIATH GOPMYJIbI
HEOPraHMYECKUX COeTMHEHUN

67 | CBoiicTBa coneii KostektuBHast | YMeHHE XapaKTepu30BaTh CBOMCTBA

paboTa M3Y4YEHHBIX KJIACCOB HEOPTaHUYECKUX

BEIIECTB(COJIei); yMEHUE COCTABISATh
ypaBHEHUs
XUMHYECKUX PeaKIInid,
XapaKTePHU3YIOLUUXXUMHUECKHE
CBOMCTBA COJIEn

68 | Ypox 06001eHne [TonBenenue UTOroB
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15.  Cair MI'Y. Ilporpamma Kypca XuMuu s ywammxcsa 8—9 kiaccos
00111e00pa30BaTEIbHOMN IITKOJIBI. http://www.chem.msu.su/rus/books/2001-
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