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B oOyuenun xumum OOJbIIOE 3HAYCHHE UMEET HKCIEPHUMEHT. AHAIM3UPYs Pe3yJIbTAThI
MPOBEACHHBIX OTBITOB, Ydalluecs YOeXJaloTCsi B TOM, UYTO T€ WM HHBIE TEOPETHUECKHUE
NPEJCTAaBICHUS COOTBETCTBYIOT WJIM HPOTHBOPEYAT PEAITbHOCTH. TOJBKO  OCYIIECTBIIS
XMUMUYECKUH OSKCIIEPUMEHT MOXHO TIPOBEPHUTH JOCTOBEPHOCTh MPOTHO30B, CHCNAHHBIX Ha
OCHOBaHMHU TeopuH. B mpolecce 3KcnepuMEHTaIbHON pabOThl ydaliuecs MpUuOOPETAOT OIBIT
MO3HAHUS PEATBHOCTH, SBIIOUIMIACA BaXXHBIM JTarioM (OPMUPOBAHHS y HHUX YOEKICHUH,
KOTOpBIE, B CBOIO OYEPE/Ib, COCTABIISIOT OCHOBY HAYYHOT'O MUPOBO33PEHHUSL.

Buenpenne oGopynoBanus 1mudpoBoi igaboparopun meHTpa «Touka pocra» TO3BOJUT
Ka4eCTBEHHO M3MEHUTH MIpoliecc 00ydeHus: XuMuu. KoamuecTBeHHbIE IKCIIEPUMEHTHI MO3BOJIST
MOJTy9aTh JOCTOBEPHYIO MH(OPMAIMIO O MPOTEKAHHH TE€X WM WHBIX XUMHUYECKUX IpoIleccax, O
cBoiicTBax BemiecTB. Ha OCHOBE MOJY4YEHHBIX IKCIIEPUMEHTAIBHBIX TaHHBIX 00ydaeMble CMOTYT
CaMOCTOSITENIGHO JIeNIaTh BBIBOJIBI, 000OOMIATh pPE3YNIbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO
OJTHO3HAYHO Oy/IeT CIIoCOOCTBOBATH IMOBBIIICHHIO MOTHBAIIUHM OOYUEHHSI ITKOJIEHUKOB.

st u3ydeHus npeamera « XuMusi BOKPYT Hac» Ha dTare OCHOBHOTO O0IIero oopasoBaHus
oTBOJUTCS 68 4acoB:

8-9 kmacc —68 Jacos;

JlarHast oOpa3oBarebHAsl MporpaMma 00ECIIeYMBACT YCBOCHHE YUAIIMMHUCS Ba)KHEHUIITHX
XAMHYECKAX 3aKOHOB, TEOPUU W TIOHATUH; (OPMUPYET TMpPEACTaBICHUE O POJIH XHUMHH B
OKPY)KAOIIEeM MHUPE W XKU3HU YelioBeka. [Ipw 3TOM OCHOBHOE BHUMAHHE YIEISICTCS CYIIHOCTH
XUMHYECKUX PEaKIuii ¥ METOJIaM UX OCYIISCTBIICHUS.

OaHMM ®3 OCHOBHBIX TIPUHIHMIIOB TIOCTPOCHHUS MPOTPAMMBI  SBJSICTCS — ITPUHIIMIT
JNOCTYITHOCTH. DKCIEPUMCHTAIbHBIC JaHHBIC, ITOJYYCHHBIC YUYAIIMMHCS TPH  BBIIOJHCHHH
KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIFOT YYaIlIUMCS CaMOCTOSITCIIBHO JeJaTh BBIBOJIBI, BBISBIISTH
3aKOHOMEpHOCTH. [loAX0Mbl, 3aJIOKEHHBIC B COJEP)KAHHWE NPOTpaMMbl Kypca, CO3/afoT
HEOOXOJUMBIC YCIIOBHUS JUISI CHCTEMHOTO YCBOCHHWS YYAITUMHUCS OCHOB HAyKH, I OOCCIICUCHHS
pPa3BHBAIOIIET0O M BOCHHUTHIBAIOMIETO BO3JCHCTBHS OOYYeHHS Ha JIMYHOCTH YYaIlerocs.
dopmupyemble 3HAHUS JIOJDKHBI CTaTh OCHOBOM CHUCTEMBI YOCXKICHHH IIKOJIbHUKA, [ICHTPAIBHBIM
SIPOM €r0 HAYYHOTO MHPOBO33PEHHUS.

Ha 6a3e nentpa «Touka poctay obecrieunBaeTcs peain3aims 00pa3oBaTeIbHBIX MPOrpaMM
€CTECTBCHHOHAYYHOW M TEXHOJIOTHYECKOM HAIPABJICHHOCTEH, pa3paOb0TaHHBIX B COOTBETCTBUH C
TpeOOBaHMSAMHU 3aKOHOJATENIILCTBA B cdepe o00pa3oBaHuMs W € Y46TOM PEKOMEHIALUH
denepanbHOTO OrepaTopa y4eOHOTO mpeaMera « XUMHUsl BOKPYT Hac».

OOpazoBaresnbHas MporpaMMa II03BOJIICT HHTETPUPOBATh PEaM3yeMble  TIOIXOJIBI,
CTPYKTYPY U COJICp’KaHUE NIPU OpraHu3aluy 00yueHUs] XUMUU B 8—9 Kilaccax, BRICTPOSHHOM Ha
6aze M1000T0 U3 JOCTYMHBIX yueOHO-MeToAnuecKuX komruiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka pocray mpu peanusauuu naHHoit OIl mo3Bosmsier
CO37aTh yCIOBUSI:

— IJI paCllupCHUA COACPKAHN HIKOJIBbHOT'O XUMHWYECKOT'O 06pa3OBaHI/I$I;

—  Z171s TIOBBIIICHUS TTO3HABATEIbHON aKTUBHOCTU OOYYAIONINXCS B €CTECTBEHHOHAYUHOM
o0acTu;

— 7S pa3BHUTUS JMYHOCTH peOEHKa B Mpoliecce 00yYeHHsS] XHUMHH, €r0 CIIOCOOHOCTEH,
(hopMHUPOBaHHUS U YIOBIETBOPEHHS COIMAIBHO 3HAYMMbBIX HHTEPECOB U OTPEOHOCTENH;

— naus paboThl ¢ OJapEHHBIMH MIKOJIbHUKAMU, OPTaHU3AlUN WX Pa3BUTHS B PA3IHMUHBIX
obmnacTsx 00pa3oBaTenbHON, TBOPUECKOMN AEITETLHOCTH.

Ieas u 3apaun

1. Peanmuzanusi OCHOBHBIX 0011€00pa30BaTeNbHBIX MPOrPaMM IO y4EOHBIM MpeaMeTam
€CTECTBEHHOHAYyYHOW HANpaBlIEHHOCTH, B TOM YHCJIE B paMKax BHEYPOUHOH NEATEIHHOCTH



oOyJaronuxcs;

2. BBEJCHHME COBPEMEHHBIX CpPEACTB OOY4YECHHS M BOCIUTAHMA IS HU3ydeHHs (B TOM
YHCcie SKCIEPUMEHTAIBHOT0) TUCHUIUIMH (MOAY/ei) eCTeCTBEHHOHAYYHO!H HAINPaBICHHOCTH TIPU
peanu3anyy OCHOBHBIX 00I11€00pa30BaTEIbHBIX IPOTPAMM U JIOTIOTHUTEIbHBIX
00m1e00pa3oBaTeNbHBIX MPOTPaMM, B TOM YHCIE IS PACIIUPEHUs COACp)KaHUS Yy4eOHOTO
npeaMera «XuMHs.

3. BOBJICYCHHE YUAIIMXCS B POCKTHYIO JACATEIBHOCTb.

[IpodunbHeii  koMIUIeKT oOopymoBanus wneHTpa «Touka pocta» oOecreynBaeT
3pPeKTHBHOE AOCTHKEHHE OOpa30BaTENBHBIX PE3YIbTATOB OOYYAIONUMHUCS [0 IMPOrpaMMam
€CTeCTBEHHOHAYYHOH HAIPAaBICHHOCTH, BO3MOXXHOCTH YIIIYOJIEHHOTO W3Y4eHHS OTACIBHBIX
MPEIMETOB, B TOM YHCIE st (OPMHUPOBAHUS M300PETATENHCKOTO, KPEATUBHOTO, KPUTHIECKOTO
MBIIUICHUS, Pa3BUTUS (YHKIMOHATBHOH TPAMOTHOCTH Yy OOy4aromuxcs, B TOM YHUCIE
€CTECTBEHHOHAYYHOU M MaTEMaTH4ECKOM.

DKCIEpUMEHT SIBIISIETCS. MCTOYHUKOM 3HAaHUM W KPUTEPUEM HMX HMCTUHHOCTH B HayKe.
Konnenmmst coBpeMeHHOTO 00pa3oBaHHs MOJPa3yMeBaeT, 4YTO B YYEOHOM OKCIIEPUMEHTE
BEAYUIYI0O pOJb JIOJDKEH 3aHATh CaMOCTOSITEIbHBIM  HMCCIEAOBATEIbCKUNA  YUCHUUYECKUU
AKCTICPUMEHT.

COBpeMeHHBIe SKCIICPUMCHTAJIBHBIC MCCICAOBAHUA MO XUMHUH YKE TPYAHO MPEACTABHUTH
0e3 HUCMOJIb30BaHUsl HE TOJBKO AHAJIOTOBBIX, HO U HU(PPOBBIX HW3MEPUTENBHBIX MpPHOOpOB. B
®enepansaoM ['ocynapcrsenHoMm Ob6pazoBatenbHoM Cranpapre (PI'OC) mponucaHo, 4TO OJTHUM
U3 YHMBEPCAJIbHBIX YYEOHBIX IEHCTBUH, MPUOOpETAaeMbIX YyJalIUMHCS, TOJKHO CTaTh yMEHHUE
«IIPOBEJICHUS] OIBITOB, MPOCTBIX SKCHEPUMEHTAIbHBIX HCCIEIO0BAHUM, NPSAMBIX U KOCBEHHBIX
U3MEPEHUH ¢ UCTIO0Ib30BAHNEM AHAIOTOBBIX U IIU(PPOBBIX N3MEPUTEIBHBIX IIPHOOPOBY.

VY4eOHbI IKCIIEPUMEHT 10 XUMUH, MPOBOAUMBIM HAa TPaJULIMOHHOM 00OpyIOBaHMH, O3
IpUMEHEHMsI LU(POBBIX J1a00paTopuil, HE MOKET IMO3BOJIUTHB MOJHON Mepe PElINTh BCE 3a7auil B
COBPEMEHHOM MIKOJIe. DTO CBA3aHO € PSIOM IIPUUYMH:

L TpaAUIUMOHHOC  IIKOJIBHOC O60py,Z[OBaHI/Ie H3-3a OrpaHUYCHUA TEXHHUYCCKHUX
BO3MOJKHOCTEH HE MO3BOJISICT IMPOBOAUTH MHOT'HMEC KOJIMYCCTBCHHBIC UCCIICA0OBAaHM,

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

®  BO3MOJKHOCTH NMPOBEICHUS MHOTHUX HCCIICAOBAHHMI OTPaHUYMUBACTCS TPEOOBAHUSIMHU
TEXHUKU 0E30MaCHOCTH H JIp.

udposass  maboparopusi  TOJHOCTHEO ~ MEHSET  METOJUMKY U COJIEp)KAHHE
AKCTIICPUMCHTAIBHON JIEATEIPHOCTH M PpEIIaeT BbINICIIEPEYHCICHHbIE Mpooiembl. Llupokuit
CIEKTp JIATYMKOB TIO3BOJISICT y4alIUMCSl 3HAKOMHTBCS C IapaMeTpaMd XUMHUYECKOTO
OKCTIICPUMEHTA HE TOJIbKO Ha KAuyeCTBCHHOM, HO W Ha KOJHMYECTBEHHOM YypoBHe. Lludpomas
nabopatopusi  MO3BOJISIET  BECTH  JUIMTENbHBIA  OKCIIEPUMEHT  Jake B OTCYTCTBHE
AKCIEPUMEHTATOPA, @ YACTOTAa UXU3MEPEHUN HEMO/BIACTHA YEIOBEYECKOMY BOCIIPHUSITHIO.

B mpouecce ¢dopmupoBaHHs — OKCIIEPUMEHTANBHBIX YMEHHUW y4YEHUK o0Oydaercs
MIPEJICTaBIATh HHPOPMAIHIO 00 HCCIeI0BAHUH B UETHIPEX BUAAX:

® B BepOambHOM: ONHCHIBATH  JKCIIEPUMEHT, CO3/1aBaTh  CJIOBECHYIO  MOJEThb
SKCIEPUMEHTA, (PUKCHPOBATH BHUMAHUE HA U3MEPSIEMBIX BEIMYMHAX, TEPMUHOJIOTHH;

® B TaOJIMYHOM: 3aMOJHATH TaONWIBI JAHHBIX, JEXKAlIUX B OCHOBE TOCTPOCHUS
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 JaHHBbIM, 4TO ,Z[aéT BO3MOXHOCTb
nepexoga K BBIABHIKCHUIO TUIIOTC3 O XAPAKTCPEC 3aBHUCHMOCTU MCXKY BCIMYHMHAMU (HpH 9TOM



YUUTEIb IIOKA3BIBAECT IIPEUMYLIECTBO B BU3YyaJIM3allMM 3aBUCHUMOCTEH MEXKIy BEJIMYMHAMM,
HarJIiJHOCTb U MHOTOMEPHOCTb );

® B BHJIC MATEMAaTUYECKUX YPaBHEHUI: JaBaTh MAaTEMAaTUUECKOE OMMCAHUE B3aUMOCBSI3U
BEJIMYMH, MaTEeMaTHYECKOe 0000IIeHHE.

[Tepexox OT KaKIOTO 3Tama MpeICTaBICHUsS WHPOPMAIMH 3aHUMAET JTOBOJBHO OOJBIION
MIPOMEXYTOK BpeMeHHU. B 7—=8 Kitaccax 3ToT mporecc HeoOX0IMM, HO B CTApIIMX KIIAcCax MOYKHO
ObUTO OBI TO BpeMs MOTPATHUTh HA pelIeHHue 0ojiee BaXKHBIX 3a/ad. B 3Tom 1urane mudpoBbie
nabopaTopuu CYIIECTBEHHO YKOHOMST BpeMsl. ITO BpeMsi MOXKHO noTpatuth corimacHo ®I'OC na
(hOopMHpOBAHHE HUCCIICIOBATEILCKAX YMEHUW YUYANIUXCS, KOTOPHIE BBIPAKAIOTCS B CIICAYIOIIHX
JENCTBUSX:

— ompejaeneHne mpoOIeMbl;

— TI0CTaHOBKA MCCJIEI0BATEIbCKON 331a4H;

- ITAaHUPOBAHUC PCIICHUA 3a/1a4H;

—  TMOCTPOCHHE MOJENEH;

- BBIJIBUKCHHUEC TUIIOTES,

—  DKCIEpUMEHTAJIbHAS MPOBEPKA TUIIOTES;

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

—  (popMyaUpOBaHNE BHIBOJIOB.



1. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBbI BHeypouHOii
AeATEeJIBbHOCTH «XUMHUSI BOKPYT Hac» 1Js 8-9 KiaccoB ¢ UCMOJIb30BaHHEM 000PY10BAHHS
HeHTpa
«Touka pocTta» ¢ ONHCAHMEM YHHBEPCAJBHBIX Y4YeOHBIX JAeiicTBHiA, J0OCTHraeMbIX
o0yyanimumucs

JIMYHOCTHBIE pPe3yJabTaThbl

OOyyaromuiics MOJYyYUT BO3MOKHOCTb Il (POPMUPOBAHMS CIEAYIOIIMX JIUYHOCTHBIX
YV I:
—  OIpenereHne MOTUBALlMU N3yUEHUsl y4eOHOro MaTepuaa;

— OLCHMBAHHUC YCBAaMBACMOI'O y‘~I€6HOl"O marepuaia, HCXOOd HW3 COLUAJIBHBIX U
JIMYHOCTHBIX HGHHOCTeﬁ;

— TIOBBIIIEHHE CBOEro 00pa3oBaTEIbHOTO YPOBHS M YPOBHS TOTOBHOCTU K H3YyYEHHIO
OCHOBHBIX UCTOPHUYECKHUX COOBITUH, CBS3aHHBIX C PA3BUTHEM XMMHH U OOIIECTBA;

—  3HaHWE NMPaBUJ MOBEACHUS B YPE3BbIYAHHBIX CUTYALIHSIX;
—  OIIEHWBAHHE COIMATBHON 3HAYUMOCTH NMPOGECCUi, CBI3aHHBIX C XUMHEH;

— BIIQJICHUE MPaBWIaAMH OE€301acCHOTO OOpalIeHHUs ¢ XUMHYECKHUMHU BEIIECTBAMU M
000pyI0BaHUEM, MPOSIBIIEHNE YKOJIOTHIECKON KYJIbTYPHI.

MeranpeameTHble pe3ybTaThl

Pecynamuesnvie

OOyyaromuiics MOIYYUT BO3MOXKHOCTH Ui (POPMHUPOBAHUS CIIEAYIOUIUX PETYISATUBHBIX
YV I:

—  IIeNienoJiaraHue, BKJIKOYasi MOCTAHOBKY HOBBIX IieNel, mpeoOpa3oBaHue MPAKTUYECKON
3a/layd B TO3HABATENbHYI0, CAaMOCTOSTEIbHBIN aHAIU3 YCIOBUN TOCTHIKEHUS L€ HAa OCHOBE
yuéTa BBIJICJICHHBIX YYHUTEJIEM OpPUEHTHPOB JEWCTBUS B HOBOM Yy4eOHOM MaTepuale;
IUTAaHUPOBAHUE ITYTH JTOCTHXKEHUS LeTIei;

— YCTaHOBJICHHE IICJIEBBIX IMPUOPHUTETOB, BBIICICHUE albTCPHATUBHBIX CIIOCOOOB
JOCTHOKCHHS 1IETM B BBIOOp Hanboiee 3 (eKTUBHOTO criocoba;

— YMCHHEC CaMOCTOATCIIbBHO KOHTPOJIMPOBATDH CBOE BpEMA U YIIPABJIATH UM,

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

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

— TPOTHO3MPOBAaHUE pE3yJIbTAaTOB OOYYCHHUs, OIICHWBAaHUE YCBOCHHOTO MarepHala,
OIICHKa Ka4yeCTBAa M YPOBHS IOJIYYCHHBIX 3HAHHH, KOPPEKIMs IJIaHAa M CIoco0a JCHCTBUS MPHU
HE00XOIUMOCTH.



ILlo3nasamenbuole

OOyuaromuiicss TOJYYUT BO3MOKHOCTB JJIsl (JOPMHUPOBAHUS CIICAYIOIIUXIIO3HABATEIbHBIX
VYA

—  TIOWCK W BbIJIeTIeHUe HH(pOopManuu;

— aHaju3 YCJIOBUM W TpeOOBaHUU 3a/layd, BHIOOP, COIOCTaBJIEHHWE M OOOCHOBAaHHE
crioco0a penieHus 3a1a4u;

— BbIOOp Hambosnee 3()(HEeKTUBHBIX CIOCOOOB pEHICHHs 3ala4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

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

—  CaMOCTOSITEIbHOE CO3JAHHUE AaJrOpPUTMa JEATEIbHOCTH IPH pPEIIEHUH MpooIeM
TBOPYECKOIO U IOMCKOBOTO XapaKTepa;

—  YMCHUA XapaKTECPHU30BaTh BCUICCTBA 110 COCTaBy, CTPOCHHIO U CBOﬁCTBaM;

— ONHKCBHIBAaHWE CBOWCTB: TBEPABIX, JKHUJIKUX, Ta3000pa3HBIX BEIIECTB, BBIJCICHHE WX
CYILIECTBEHHBIX MTPU3HAKOB;

— u300pakeHHE COCTaBa MPOCTEMIIMX BEUIECTB C MOMOIIbI0 XUMHUYECKHX (QOpMyT U
CYIIHOCTHU XUMHUYCCKUX peaKuHﬁ C IIOMOIIIBIO XUMHNYECCKUX ypaBHeHI/Iﬁ;

— TpoBeleHHE HAOIOJIEHUI, OMUCaHHE MPU3HAKOB M YCIOBUN TEUEHUS XUMHUYECKHX
peaxiuii, BBIMOJIHEHHE XUMUYECKOTO SKCTIEPUMEHTA, BHIBOJIBI HA OCHOBE aHajIK3a HaOIIOJeHMI 3a
SKCIEPUMEHTOM, pEIIeHHE 3aJad, MOJydyeHHEe XUMHUYECKOW HHGOpMaluu U3 PA3TUYHBIX
HMCTOYHUKOB;

—  YMEHHUE OpPraHHU30BbIBaTh UCCIIEI0BAHUE C EJIbIO IPOBEPKHU FMIOTES;
— yYMEHHeE JiefaTh YMO3aKIIoUeHUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BHIBOJIBI;

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

Kommynuxamuenie

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

— IIOJJHOC MU TOYHOC BBIPAXKCHHUC CBOUX MBICIIEE B COOTBETCTBHH C 3aJadyaMHu H
YCJIOBUSMH KOMMYHUKAIIUH,

— aJeKBaTHOE MCIOJb30BAaHUE PEUEBBIX CPEICTB JUISL Y4acTus B JUCKYCCUM U
apryMeHTalluy CBOEU IMO3UIMH, YMEHUE NPEACTaBIATh KOHKPETHOE COJEp)KaHUe C COOOIIeHueM
€ro B MMCbMEHHOM U ycTHOU (opme,

— OIpeleNeHHue CHOCO0O0B B3aUMOJIEUCTBUSA, COTPYJHMYECTBO B IOUCKE U cOope
uHbOpMalnu;

— OIpeleNeHue CHoco0OB B3aMMOJECHUCTBHS, COTPYIHMYECTBO B IOHMCKE U cOope
uHpoOpMalMY, YyYacTHe B Juajore, IJaHUPOBaHHE OOLIMX CIIOCOOOB pPalOTHI, MPOSBIECHUE
YBOKUTEIBHOTO OTHOUIEHMSI K JPYTUM y4alllUMCs; OIMCAHME COJIEP’KAaHUS BBINOIHIEMBIX
JNEUCTBUM C LEIbI0 OPUEHTHUPOBKU B IMPEAMETHO- IPAKTUYECKOM JESITEIbHOCTH; YMEHHUS
YUUTHIBATh pa3Hble MHEHHMSI M CTPEMHUTbCS K KOOPIMHALMM Ppa3IMYHBIX TO3UIUHA B
COTPYJHHUYECTBE;

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



peuicHuA B COBMECTHOM ACATCIIBHOCTH,

—  OCYIIECTBJIATh B3aUMHBIM KOHTPOJb M OKAa3biBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

—  IUIAHMPOBATH OOIIKE CrI0COOB! PAOOTHI; OCYLIECTBISTH KOHTPOJIb, KOPPEKIIUIO, OLIEHKY
NecTBUM mapTHEPA, yMETh yOEK1aTh;

— HCHOJb30BaTh aJ€KBAaTHBIE S3bIKOBBIE CPEACTBA Ui OTOOpPaKEHHUsS CBOMX YYBCTB,
MbICJIEH, MOTUBOB M NOTPEOHOCTEH; 0TOOpaXkaTh B peuu (onucaHue, OObSICHEHUE) COAEpKaHUE
COBEpIIAEMBIX JCUCTBUH, KaKk B (popMe TpOMKOW COIMAIM3MPOBAHHOW peud, Tak U B (opme
BHYTPEHHEH peun;

— pa3BMBaThb KOMMYHUKATHBHYK) KOMIIETCHIIMIO, MCIOJIb3ysd CpEACTBA YCTHOW H
MMCbMEHHOM KOMMYHUKAllUU NMpU paboTe ¢ TEeKCTaMH y4eOHHMKAa U JOTOJIHUTEIbHOU
JUTEPaTypoi, CIPaBOYHBIMU TAOJIMLIAMH, MPOSIBJIATH TOTOBHOCTh K YBaXEHUIO MHOMN
TOYKH 3pEHUS IPU 00CYKIEHUH PE3yIbTaTOB BHIIIOJHEHHON PabOTHI.

IIpeomemuule pe3yibmamol

Oo0yuaromuiicss HAy4YuTCs:

— HNPUMCHATH OCHOBHBIC METOABI TIO3HAHUA: Ha6m011eH1/1e, U3MEPCHUC,OKCIICPUMCEHT,

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

—  pacKphIBaTh CMBIC] 3aKOHA COXPAHEHHUS MACChl BELIECTB, aTOMHO-MOJIEKYIISIPHOMN
TEOPUHU;

— pasjindyaTtb XUMHUYCCKHE U Q)HSH‘IGCKI/IG SIBJICHUA,
— Ha3bIBATh IPHU3HAKHU U YCJIOBUSA IIPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

— coOnroaath npaBuiia 0e30nacHON padoThI IPH MIPOBEICHUH OTIBITOB;
— TI0JIb30BAaThCA J1JAOOPATOPHBIM 000PYAOBAHUEM U MOCYIOH;

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

— XdpaKTCPHU30BaATb (1)I/ISI/ILIGCKI/IC W XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHNn4CCKUuX COGﬂHHeHHﬁ,

— IIPOBOAUTH OIIBITHI, IIOATBCPIKAAOINUC XUMHUYCCKHUC CBOMCTBA HU3YUCHHBIXKIIACCOB
HCOPraHMYCCKUX BCUICCTB;

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

— TOTOBHUTH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEN pACTBOPEHHOIO BEUIECTBA;

— XapaKTepHU30BaTh 3aBUCHUMOCTbH (PU3NYECKUX CBOMCTB BELIECTB OT THUIA
KPUCTaJUIMYECKOU PEIIETKY,

— OIpPCACIIATb BUJ XHUMHUYECKOM CBSI3H B HCOPTaHNYCCKUX COCAUHCHUAX,

— PpAacKpbIBaTb OCHOBHBIE IIOJIOKEHUS TEOPUU DIIEKTPOJUTHUYECKOM IUCCOLMALUU,
COCTaBJISITh YPABHEHUS DJIEKTPOJHUTHYECKON JUCCOLMALMN KHUCIOT, IIEIO0YEH,
COJlel M peakluii HOHHOTO OOMeHa;

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

— COCTaBJIATb YPABHCHHA OKUCIIUTCIIbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ;

— Ha3bIBaTh (JaKTOPHI, BIUAIONINE HA CKOPOCTh XMMUYECKON peaKIii;



— XapaKTCPHU30BaTb B3aMMOCBA3b MCKIY COCTAaBOM, CTPOCHUCM U CBOMCTBaMH
HEMCTAJIOB U MCTAJIJIOB,

— TMPOBOJUTH ONBITHI MO MOJYYEHUIO U U3YYECHUIO XUMHUYECKUX CBOMCTB Pa3IMUHBIX
BCIICCTB;

— T'PaMOTHO 00paIaTbcs ¢ 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 CTPOEHHUSA, UX CIIOCOOHOCTH BCTyNaTh B
XAMHAYECKUE PEaKIUH, O XapakKTepe M IMPOAYKTaX pPa3JInYHBIX XHUMHYECKHX
pEeaKUuii;

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

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

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

— BBIJIBUTaTh U MPOBEPATH HKCIIEPUMEHTAIIBHO THIIOTE3BI O PE3YIbTAaTaX BO3ICHCTBUS
pa3nuYHbIX (PAKTOPOB HAa UBMEHEHUE CKOPOCTH XUMHUYECKON PeaKIuy;

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

— UCMOJb30BaTh MNPUOOPETEHHbIE KIIOYEBbIE KOMIETEHIIMM TPU BBINOJIHEHUU
MIPOEKTOB U PEUICHUH Y4eOHO-HCCIEeOBATENbCKUX 3a7ad MO HU3YYEHUIO CBOMWCTB,
CHOCOOOB IMOJIy4EHHS U PACIIO3HABAHUS BEIIECTB;

— 0OBEKTUBHO OIICHUBATh HH(GOPMAIUIO O BEIIECTBAX U XUMUYECKHX MTPOIIeccax;

— OCO3HaBaTb 3HAYCHUE TCOPETHYCCKUX 3HAaHUH TI0 XUMHHU JIIA HpaKTH‘ICCKOﬁ
JCATCIIBHOCTH YCJIIOBCKA,

— CoOo3aaBaTb MOJCIN U CXEMBI JJId PCIICHUA y‘{e6HBIX 1 IO3HaBATCJIbHBIX 3aJa4,

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



2. COJAEPKAHUE ITPOI'PAMMBI
BHEYPOYHOI AeATeJbHOCTH «XiMHs BOKpYT Hac» I 8-9 kiaccos (68 yacoB) ¢
HCI0JIb30BaHHEeMO000py/i0oBaHus nu(poBoii JadopaTopuu «Touka pocra»

Paznen 1 Xumnueckas naéoparopus(4 yaca)

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

3HAKOMCTBO C JIa0OpaTOPHBIM 000PYAOBaHUEM

XpaHeHHe MaTepHUaJIOB U pEaKTUBOB B XUMUYECKOH J1abopaTopuu

Pa3nen 2. BemecTBa, KoTopbie HAaC OKpYxkaloT 24 yaca(9 yacos)
[IpocTblie u cOkKHBIE BEMECTBA. XUMHYECKHE SJIEMEHTHI.

JlabopaTopHublii onbITNel. O3HakoMIleHHE ¢ 00pa3laMu MPOCTHIX U CI0XKHBIX
BEIIECTB.

CocraB atmocdepsl. Kucnopos kak BaKHEHIINI KOMIIOHEHT aTMOCc(hepbl.

JlabopaTopHbIii onbITNe2 «[lomyuenne KUCJIOpOJa W3 TEPEKUCH

BOJIOPO/1a,10Ka3aTENBCTBO €T0 HATUYHSI.

Bopna B Mmacmtabe miianetsl. @u3ndeckue CBONCTBA, Mapa0KChl BOJbI, CTPOCHHE BOJIBI.
[Tokazarenu kauectBa Bojbl. MccienoBanue Bobl M3 pa3HbIX HCTOUHHUKOB

JladopaTopubiii onbITNe3«OnpeneneHrue BOIOTPOBOTHON U JUCTHILTUPOBAHHOMBOIHI

JlaGopaTropHbiii onbITNe4«OKpacka HHANKATOPOB B HEUTPAJIBHOU Cpesie»

Pa3nen 3. SIBnenusi, npoucxoasinue ¢ Bemecrsamu (4 yaca)
Uucteie BemectBa U cmecu. Kiaccudukanus cmeceir. CriocoObl pa3felieHUs] CMECEi:

NecTBE  MarHuTOM, OTCTauBaHue, (QUIbTPOBAHME, BBIMAPUBAHUE,  KPUCTAIIU3AIMS,
JUCTUIUTSIIIHS

IIpakTuyeckas padora Nel «Hucteie BelecTBa 1 CMECU»

IIpakTnyeckas padora Ne2 « o4yrcTKa BOJbI M BO3yXa OT TBEPAbIX YACTHID)

Pa3nen 4. OcHOBBI 3KCNIEPUMeHTAIbHOM xuMuu (19 yaco)

IIpakTHyeckas padora Ne3 V3yueHne CBOWCTB BEIIECTB: HarpeBaHUE BOJIbl,HATPEBAHUE
okcuaa kpemuus (IV).

IIpakTnueckas padora Ned«lI3mepenne TeMnepaTypbl KHIIEHHUS BOJIbI CIIOMOIIBIO
JaTYuKa TEMIEPATYphl U TEPMOMETPAY

IIpakTuyeckas padora NeS«Onpenenenue TemnepaTypbl KpUCTAIUTH3AIUN BEILIECTBAY.

DuznyecKue U XMMUYECKHE ABJICHU. BpleneHNe 1 NOIONIEHUE TEIIa — IPU3HAK
XMUMHUYECKON PEAKIIMH.

IIpakTnuyeckas padora Ne6 «OK30TepMHUUecKas peakys»

IIpakTnueckas padora Ne7 «IHA0TEpMHUYECKAs PEAKLIMSD)

CKOpOCTh XMMHUECKUX PEAKIIMI. XUMHUYECKUE NPEBPALLEHU. XUMUYECKUE PEAKIIUH.
XUMHYECKUE YpAaBHEHMS. BBINOJIIHEHNE TPEHUPOBOYHBIX YIIPAKHEHHUH 110 COCTaBJICHUIO
YPaBHEHUN XMMUYECKUX PEAKUHN. TUIIBI XUMUUECKUX PEaKIUH.

IIpakTnueckas padora Ne8»Tunsl XUMUUECKUX peaKUii»

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

ypaBHeHUAM. 3akoH ABorazipo. MoJspHblii 00beM ra3oB.

OTHOCHUTENBLHAS IIIOTHOCTE T'a30B. Pemrenne SKCIICPUMCHTAJILHBIX 3a/ia4 110 TEMC



«IIpakTUKyM IO U3yYEHHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCIUHEHUN »

Pa3nen 6. OcHoBBI 3y1eKTpOIUTHYeCKOH qucconuannu(11 yacos)
IIpakTnueckas padora Ne9 «OuyncTka BOJIbl OT pPACTBOPUMBIX IIPUMECEI».

DNEKTPOIUTHYECKAs JUCCOLUALUS — [VIaBHOE YCIOBHE ITPOTEKAHUS PEAKIUI BPacTBOPAX.
DNEKTPOTUTHYECKAs TUCCOIUAIUS KUCIIOT , IEJIOYEeH U COJICH.
IIpakTnueckas padora NelQ «DnexTpoauTrueckas AUCCOLUALIS
IpakTuyeckas padoraNell «CunbHble U c1abbIe SJCKTPOJIUTHI
[MpakTuyeckas padoraNel2» Biausinue TemMneparypbl Ha TUCCOIUAIIUION.

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

Pa3nen 7. [lpakTHKYM 10 U3YYE€HHIO CBOICTB BelIECTB OCHOBHBIX KJIACCOB
HeopraHu4veckux coequnenuii.(11 yacon)

Oxkcunpl:  knaccuduKkaius, HOMEHKJIATypa, CBOWMCTBa, TMOJY4YCHHE, MPUMEHEHHUE.

JlabopaTopHblii onbiT NeS. HaOnroneHue pacTBOPUMOCTH OKCHAOB aIFOMHHHUS, HATPUS,

KaJIBITMSI ¥ METTU B BOJIC.

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

IpakTuueckas padora Nel4 « Onpenenenue PH pacTBopoB»

IIpakTuyeckas padora NelS «Peakius HeiiTpanm3aunu B3anmoneiicTBUETHIpOKCHAA
HATpUsI C COJISTHON KHCIIOTOM»

Amdorepnbie okcuabl U TuApokcubl. Kucnotel. Cocras. Kiaccudukanus. Homenknarypa.
[TosmydeHnne KUCIOT.

XHWMHYECKUE CBOMCTBA KUCIOT.

JladopaTopHblii onbIT Ne6. «B3anmoaeiicTBue MeTaIIIIOB (MarHus, [IMHKA,KeJe3a, ME/TH)
C PaCTBOPAMH KHUCIIOT».

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



Y4eOHO-TEMATHYECKUH IJIAH

Ne | Tema ypoka Kou-Bo dopma OcHoBHbIE yueOHbIE AEHCTBUS yUalIUXCS
/i 4acoB 3aHATUSA
Pa3nen 1 Xumuueckas sadoparopus (4 yaca)

1-2 | IlpaBuna TEXHUKU 2 becena, 3HaTh MpaBWIa TEXHUKH 0€30MaCHOCTH
0€30MacHOCTH NpU pacckas. IPUIIPOBEAECHNUN UCCIIEOBaHUN. 3HATh
IIPOBEJICHUU HNuctpykTak. | cocTaB MEIUIIMHCKOW aNTeYKU U YMETh
HCCIIEI0OBAaHUM, 0Ka3aTh NEPBYIO MEIUIIMHCKYIO TTOMOIIIb
MEJIMIIUHCKUE
anTe4yKy MEepBOU
TTOMOIIIN B KAOMHETE
xumun. MHCTpyKTa)

0 TEXHUKE
0€30MaCHOCTH.

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

becena

4 XpaHeHue 1 3HaAKOMCTBO ¢ | 3HATh KIACCU(PUKAINIO PEAKTHBOB TIO
MaTepHuanaoB 1 XUMHYECKON rpynrnaMxpaHeHusl U uX JAeWcTBHE Ha
PEaKTUBOB B naboparopueid. | OpraHu3M.

XUMUYECKOM Becena [IpaBunsHO  O0pOpMIATH
naboparopuu XUMHUYECKUNIKCIIEPUMEHT
Pa3nen 2. BemecTBa, KOTOpbIe HAaC OKpPY:KaloT 24 yaca (9 yacoB)

5-6 | IIpocTblie u ClIOXKHBIE | 2 Jlexums JI0oJKHBI 3HATh: ONIpeEeIeHUE aToMa,
BEIIECTBA. JlaBopatopHas | MPOCTOTOM CJIOKHOTO BEIIECTBA,
XUMHYECKHE pabota Ne 1 OTJIMYHE CMECH U CJIOKHOTO BEIIECTBA
anemeHThI. JI/O Nel. JI0JKHBI yMETh: pa3inyath MpOCThIE U
O3HakoMJIEHHE C CJI0’KHBIE BELIECTBA, CMECHU U CIIOKHBIE
oOpa3iamu IpoCThIX BEILIECTBA
U CJIO’KHBIX BEILIECTB.

7 CocraB atmocepnr. | 1 Cemunap. 3HaTh 00BEMHYIO J0JI0 COCTABHBIX
Kucnopon kak yacTeMBO3ayxa
BAXKHEHUIINIA
KOMITOHEHT
aTMoc(hephl.

8 JlaGopaTopHas 1 JL/p. DKCIEPUMEHTATIBHO ONPECITUTh
pabota No 2 COZEPKAHUEKUCIIOPO1a
«ITonyyenue
KHCIIOpOJa U3
NIEPEKUCH BOAOPOJA,

JI0Ka3aTeNIbCTBO €r0
HaJIMIUs.

9 Bona B macmitatbe 1 Kpyruelii cronn | YMeHue XxapakTepru3oBaTh CBOHCTBA
TIJIAHETHI. BOJIbI (XUMUYECKHE CBOMCTBA
dusnueckue OCHOBHBIX KJIACCOBHEOPTraHUUECKHX
CBOMCTBA, MapaJOKChI BELIECTB),

BO/Ibl, CTPOEHHE

BO/IbI
10- | IlokazaTtenn 4 JlaGopaTopHasi | YMeHue XapakTepru30BaTh CBOMCTBA
13 | kayecTBa BOJEL. pabota BOJBI

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




HccnenoBanue Boabl
W3 pa3HbIX
HUCTOYHUKOB
JlaboparopHas
pabora Ne3
«Ornpenenenue
BOJIOIIPOBOJHOM U
JUCTUILTAPOBAHHOMN
BOJIBDY
JlabopaTopHas
pabota Ne4
«Oxpacka
WH]IUKaTOPOB B
HEUTpAIbHOU cpene»

HEOPraHUYECKUX BEIIECTB),

Pa3nen 3. SiBnenusi, npoucxoasinue ¢ Bemecrsamu (4 yaca)

14 | Yucteie BemectBau | 1 Jlexuus. CdopmupoBath NOHSITUSA O YUCTOM
CMECH. BELIECTBE ICMECH BELIECTB
Knaccudukanus
CMeCeH.

15 | Croco6st 1 OO6cyxneHue, | YMeTh XapaKTepHU30BaTh CYIIHOCTh
pa3aeeHust CMeceu: «MO3TOBOU HOHATHUHYUCTBIE BEIIECTBA U CMECH U
JeCTBHE MarHUTOM, HITYPM. CIocoObI pa3ziesieHus: cMeceit
OTCTanBaHUe,

(dbunsTpOBaHUE,
BbINIapUBAHUE,
KpHUCTaJTU3alus,
JUCTHIUISIIIMS.

16 | Ilpaktuyeckas 1 [IpakTnyeckass | 3akpenuTh MOHITHS O YUCTOM
pabota Nel «YwucTteie pabota BEIIIECTBE HCMECH BEIIIESCTB
BEIIECTBA U CMECH»

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

Pa3nen 4. OcHoBBI IKCIIepUMeHTANBLHON XuMuu (19 yacos)

18 | IIpakTuueckas 1 [IpakTrueckas
pabora Ne3 paboTa
N3yuenue cBOMCTB
BEII[ECTB: HAarpeBaHUE Hcnonb30BaHue MPaKTHUECKUX U
BO/Ibl, HATPEBAHHE 71a00pPaTOPHBIX PabOT, HECTOKHBIX
OKCHJIa KpEMHUS OKCIEPUMEHTOB AJIs
(IV). JI0Ka3aTeNIbCTBA BbIJIBUTAEMBIX

19 | IlpakTuueckast 1 [NpakTuueckas | MPEINOJIOKCHUI; OTIMCAHUE
pabota paboTa pe3yabTaTOB 3TUX PAbOT
Ned«3mepenne
TEMIEPATYPHI
KHUIICHUS BOJIBI C
MOMOIIIBIO TATYUKA
TEMIEPATYPHI U
TEPMOMETPa»

20 | IIpakTtuueckas 1 [Ipaktuyeckas | Mcnonb3oBanue npakTHYecKuX padoT

JJIA




pabota pabora MO3HAHUS  OKPYXKAIOIIEro  MHpa
Ne5«Omnpenenenune Pa3IMYHBIX METOJO0B (HaOIIOEHHE,
TEMIIEPATYPbI U3MEpPEHUE, OIBIT, SKCIEPUMEHT,
KpUCTAJIIM3aLu1 MOJETTUPOBAHUE U JIp.)

BEIIECTBA»

21 | ®dusuveckue u 1 Jleknus [To3HaKOMUTBCS C BaKHENIIUMU
XUMHYECKUE XHUM. TIOHATHSMH: (PU3HYECKHE U
siBJIeHUs. Bpinenenue XUMHUYECKUESBIICHUS,

U NOTJIOLICHHE TeIuIa XMMHYECKas peaKius; yMEHHe
— IpU3HAK OTJINYaTh XUMUYECKHUE PEaKIUU
XMUMHYECKON OT (pU3NYECKUX SABIICHUI
peakuuu

22 | TlpakTudeckast 1 [Ipaktuueckas | Mcnonb30BaHHE MPAKTHYECKUX U
pabota Neb pabota 1a00paTOPHBIX pabOT, HECTIOKHBIX
«DQK30TEepMUYECKast AKCIEPUMEHTOB AJIsi
peaxus JI0KAa3aTeNNbCTBA BbIJBUTAEMbIX

23 | IIpakTuueckas 1 [MpakTudeckast | MPEANIONIOKEHUN; OITUCAHHE
pabota No7 pabota PE3YIBTATOB ATHX PabOT
«HII0TepMUYECKas
peaxus»

24- | CkopocThb 2 KonnextuBHasa | 3HaTh onpenesieHue CKOPOCTH

25 | XUMHUYECKHX pabota XUMHUYECKOMPEAKIUH U €€
peakuui 3aBUCUMOCTD OT YCIIOBUH

nporekanus peakiuu. [loHumars
3HAYEHUETEPMUHOB «KaTaJlu3aTopy,
«HHTHOUTOPY,

«pepMEeHTHI».

26- | Xumuueckue 2 KonnektuBHast | YMeHue XxapakTepu3oBaTbh OCHOBHBIE

27 | mpeBpaleHusl. paboTa MOJIO’KEHUSI aTOMHO -MOJICKYJISIPHOTO
XuMUYeCcKue YUEHUS,[TIOHUMATh €r0 3HaUCHUe
peaxuu.

28- | Xumuueckue 4 KomnnektuBHast | YMEHHUE COCTABIATH YPABHEHMSI XUM.

31 | ypaBHEHHS. paboTa peaKIuid.

Brimosnnenue
TPEHUPOBOYHBIX
YIPaXHEHUH 110
COCTaBIICHUIO
YPaBHEHUI
XUMHYECKUX
peaxkuui

32- | Tumbl XUMHYECKUX 4 YMeHue onpenensaTb peareHTsl U

35 | peakuuit IIPOIYKTBIPEAKIINH; PACCTABIIATH

36 | Ilpaktuyeckas 1 [IpakTuyeckas | k03(pPULIUEHTHI B ypaBHEHHIX
pabota Ne8» Twurbl pabota peaxkuii Ha OCHOBE 3aKOHA
XUMUYECKUX COXPAHEHHUs MAcChl BEIIECTB
peaxkuuin»

Pa3nen 5. OcHoBbl pacueTrHoii xumuu(10 yacos)
37- | Moab — enuHUIA 2 Pemenue YMeHue BBIUUCISTH: KOJTUYECTBO
38 | konuuecTBa 3a/1a4 BELIECTBAWIA MacCy 110 KOJIMYECTBY

Belecrsa. MoisipHas
Mmacca.

BELIECTBA WJIM Macce PeareHTOB WIN
IIPOJYKTOB peakluu




39- | Bpiuucnenus no 4 YMeHMe BBIYUCIIATh MOJISIPHYIO Maccy

42 | XMMUYECKUM 1o opMyse COeTUHEHNUs, KOJTUMIECTBO
YPaBHEHUSIM. BELIECTBA,

00BeM MU Maccy 10 KOJINYECTBY
BELIECTBA,

00beMy UM Macce peareéHTOB WU
IPOJYKTOB

peakuuu

43- | 3akoH ABOrajapo. 2 YMeHue BBIUUCISTh: KOJTUYECTBO

44 | MonspHbIii 00beM BEIIECTBA,00HEM WIJIH MacCy 1O
ra3os. KOJIMUYECTBY BEILECTBA,00bEMY HIIN
OTtHocurenbHas Macce peareHToB U IPOAYKTOB
IJIOTHOCTb T'a30B. peakuuu; (HaXoJUTh 00bEM rasa 1o

U3BECTHOMY KOJINYECTBY
BelecTBa (M MPOU3BOAUTH
00OpaTHbIE BHIYMCIICHUS))

45- | Pemienue 2 Pemenne YMeHue: XxapakTepu30BaTh XHMUYECKUE

46 | BKCIIEPUMEHTAIBHBIX 3a1ay CBOICTBa OCHOBHBIX KJIACCOB
3a/1a4 1o TeMe HEOPraHMYECKUXBEIIECTB; ONPEEIIATh
«[IpakTukym no MPUHA]IEKHOCTH BEIIECTB K
W3YYEHUIO CBOMCTB OIIPENEIEHHOMY KJIaCCy COEIMHEHMI
BEIIECTB OCHOBHBIX COCTaBJISAITh ()OPMYIIbI HEOPTraHUYECKUX
KJIacCOB COEIMHEHUH U3Y4EHHBIX KJIaCCOB
HEOPraHU4ecKux
COCIMHEHUH »

Pa3nen 6. OcHoBBI dJIeKTpouTHYecKO# qucconuannu (11 yacos)

47 | IlpakTnueckas 1 [Ipaktruueckass | MccnenoBars 35e€KTpONPOBOIHOCTh
pabota Ne9 paboTa BO/IbI B3aBUCUMOCTH OT criocoba eé
«O4HcTKa BOABI OT OUUCTKHU
pacTBOPUMBIX
MpUMecen»

48 | DnekTponutuyeckas | 1 Jlexums 3HaTh onpeAeIeHUs MOHATUI
JHMCCOLMaLus — «QIJIEKTPOJIUTY,

TIaBHOC yCIIOBHEC CHEIJICKTPOJIUT,
IPOTECKAHUA peaKHI/Iﬁ QIJICKTPOJIUTUICCKAA
B pacTBOpax. Aucconranus

49 | DnexTposnutuueckas | 1 «Mo3roBoi 3HaTh ONpeAeIeHNs OHATHH «KHUCIO0TaY,
JMCCOLMALUS ILITYPM», «OCHOBAHUE», «COJIb» C TOUKU 3PEHUS
KUCJIOT, LIeJIouel U Ob6cyxnaenue TEOPUUIIIEKTPOIUTHUECKON
coJiei. JUCCOLMALUU. YMETh OOBSACHSTD

oO1mire CBOWCTBA KUCIOTHBIX U
IIEJI0YHBIX PACTBOPOB HATMYHEM B HUX
MOHOBBOJIOPO/Ia ¥ THAPOKCHU]] - NOHOB
COOTBETCTBEHHO, a TAKXKE COCTABIIATH
YPaBHEHUS AIEKTPOIUTUYECKON
JUCCOLMALUNKHCIIOT, OCHOBaHWUN 1
COJIEH.

50 | IIpakruueckast 1 [Ipaktuueckast | [IpomnmtocTpupoBars
pabota Nel0 pabota HKCIIEPUMEHTOM KJIaCCU(PUKALIUIO
«QNEeKTpOTUTHYECKAS BELIECTB Ha JIEKTPOJIUTHI U
JMCCOLIAALUS HEBJIEKTPOJIUTHI




51 | IIpaktuueckast 1 3aKpenuTh MOHATHUS «CUIIBHBIIN» U
pabotaNel «CITa0BI»IIEKTPOITHUT.
«CunbHbIe U criadble
AIIEKTPOJIUTHI»

52 | Ilpaktuyeckas 1 Nmets npencraBieHue o poiu
paboraNel2» TEMIIEPATYPhI BAJIEKTPOJIUTHYECKON
Bnusnne JUCCOIMAIIUN
TEMIIEPATypbl Ha
JICCOLIMALINIO»

53 | Ilpaktuueckas 1 [Ipaktnueckas | MIMeTh npeacTaBiaeHUE O BIUSHUA
pabora Nel3 pabora KOHLIEHTPALIMU PACTBOPA AIEKTPOJIUTA HA|
«Bnusuue €r0 AIEKTPOJUTUUECKYIO JUCCOLUAIIUIO
KOHLIEHTpALuU
pacTtBopa Ha
JMCCOLIUALINION»

54- | Pemrenue 4 Pemenue YMeTh OCYIIECTBIATh XUMUYECKUE

57 | BKCTIEpUMEHTAIBHBIX 3amaq OTIBITHI HAa 3HAaHUE KaYECTBEHHBIX
3a/1a4 1o TeMe peaxiuii; COCTaBISATh MOJTHBIE U
«DNEeKTPOTUTHYECKAS COKpaIlEHHbIE HOHHBIE YPaBHEHUS
JMCCOLIAAITUS HEoOpaTUMBIX PeakIil U pa3bsCHATh

MX CYIIHOCTh. XapaKTEePU30BaTh
YCIIOBHSI TEUEHUS

peaKkuuii, MIynmx 10 KOHIa, B
PAacTBOPAXIIEKTPOJIUTOB

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

HcTB BE€IIECCTB OCHOBHBIX KJIACCOB HEOPraHH4Y€CKHUX

58- | Oxcuupr: 2 Kpyrunsiii cron, | YMeHue Ha3bIBaTh COCAUHEHUS

59 | xnaccudukarms, J/p. M3YYEHHBIX KJIacCOB (OKCHIOB);
HOMEHKJIATypa, OTIPENEINATh MPUHAIICKHOCTD
CBOIICTBa, BELIECTB K OINPEICICHHOMYKIIACCY
MOJIydeHHUE, COeMHEHUH (OKCHIaM);
MIPUMEHEHHE. XapaKTepU30BaTh XUMUYECKUE
JIaGopaTopHBIil OIBIT CBOMCTBa OCHOBHBIX KJIACCOB
Ne5. Habmronenue HEOPraHMYECKUX BEIIEeCTB(OKCHIOB);
pPacTBOPUMOCTHU COCTaBIATH (POPMYIIBI
OKCHJIOB aJIIOMUHUS, HEOPraHUYECKUX COCIMHEHUI
HATpUsI, KabLUs U M3YYEHHBIX KJIACCOB (OKCHIOB)
MeJ B BOJIE.

60 | I'mapokcuasl. 1 Jlexuus YMeHnue Ha3pIBaTh COCAMHEHMUS
OcHoBanus: U3yUYEHHBIX KJIacCcOB (OCHOBaHMIA),
KIaccu(pUKaIms, OTIPENEIATh IPUHAJIEKHOCTD
HOMEHKJIaTypa, BEILIECTB K OIIPEJIEIIECHHOMYKIIACCY
MOJTy4YEeHHE. COeIMHEHUN (OCHOBAHUSM)

61 | IIpakTtuyeckas 1 [Ipaktnueckass | ChopMupoBaTh IpeaCcTaBICHUE O
pabota Nel4 « pabota PH Kak 0XapakTepUCTUKE CPELL
Omnpenenenne PH

pacTBOpPOB»




62

[IpakTrueckas
pabora Nel5
«Peakius
HEUTpaIM3aLu
BzaumoneiicTBrue
TUAPOKCH/IA HATPUS C
COJISHOM KHCIIOTOI

M3yuuTh CyIIHOCTH peakuuu
HEUTpalIu3aluu

63 | AmdorepHbie Joxnasel YMeHue xapakTepu3oBaTb XUMUYECKHE
OKCHJIBI 1 CBOMCTBa OCHOBHBIX KJIACCOB
TUIAPOKCHUJIBL. HEOPraHMYECKUXCOCIMHCHHIMA

(aM(OTEepHBIX HEOPTAHHIECKUX
CO€IMHEHUI)

64 | Kucmotsl. Cocras. KonnextuBHasi | YMeHue Ha3bIBaTh COCTUHEHUS
Knaccuduxkarnus. pabota M3YYEHHBIX KJIACCOB (KHUCIIOT);
Howmenknarypa. OTIPEICIIATh MMPUHAICKHOCTH
[Toryuenue KUCIIOT. BEIIIECTB K ONPEICIICHHOMYKJIIACCY

coelMHEeHUH (KUCIIOT); yMEHUE
COCTaBIIATH (POPMYJIBI
HEOPraHWYECKUXCOCTUHEHU
W3YYCHHBIX KJIACCOB

65 | Xumuueckue KomnektuBHas | YMeHUE COCTaBIATh ypaBHEHUS
CBOIiCTBA KUCIIOT pabota XUMHYECKUX PEAKIIUH,
JIaGopaTOPHBIii OIBIT XapaKTePU3YIOIIHX XHUMUYECKHE
No6. CBOMCTBA KUCIJIOT; yMEHHE pacro3HaBaTh
BaaumoieiicTBre OIBITHBIM ITYTEM PaCTBOPbI KHCIIOT U
METaJIJIOB (MarHus, fmenoteH
LIMHKa, jKeJe3a,

MeI1) C pacTBOPaMuU
KHCIIOT

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

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

67 | CaoiicTBa coieit KonnektuBHas | YMeHue Xapakrepu3oBaTh CBOWCTBA

paboTa M3YUEHHBIX KJIACCOB HEOPTaHUUYECKUX

BEIIECTB(COJIei); yMEHUE COCTABISATh
ypaBHEHUs
XUMHYECKUX PeaKIInid,
XapaKTePHU3YIOUUXXUMHUECKHE
CBOMCTBA COJIEN

68 | Ypok 0600mieHue [ToaBenenue UTOroB
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