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I[TOACHUTEJIBHAA 3AIINCKA

B oOydyeHun xumMuu OOJIBIIIOE 3HAYCHHE MMEET AKCIICPUMEHT. AHAIM3UPYS Pe3yJbTaThl
MPOBEACHHBIX ONBITOB, y4Yalldecs YOESXKTAIOTCA B TOM, YTO T€ WM HHBIE TCOPETUUYECKUE
MPEACTABICHUS COOTBETCTBYIOT WM MPOTHBOpPEYAT PEATbHOCTH. TOJBKO OCYIIECTBIISS
XUMUYECKUM SKCIEPUMEHT MOXHO TMPOBEPUTH JOCTOBEPHOCTh MPOTHO30B, CHETAHHBIX Ha
OCHOBaHWU TeOpHH. B mpoliecce IKCIEpPUMEHTATBHONW PadOTHl ydalmecs MpPUOOPETaloT OIMBIT
MO3HAHUST PEATHHOCTH, SIBJISIOIIUNCS BaXXHBIM JTarioM (OPMHUPOBAHHS Yy HHUX yOEKICHHIA,
KOTOpbIE, B CBOIO 0YEPE/lb, COCTABIISIIOT OCHOBY HAYYHOTO MUPOBO33PEHUSI.

Buenpenue obGopynoBanus 1nudpoBoi naboparopur IeHTpa «Todka pocTa» IO3BOJUT
Ka4eCTBEHHO M3MEHUTH Ipolecc 00yueHnuss XuMuu. KoaudecTBEHHbIC SKCIIEPUMEHTHI ITO3BOJISAT
MOJTy4aTh JTOCTOBEPHYIO MH(POPMAIIUIO O MPOTEKAHUU TEX WJIM MHBIX XMMHYECKHUX IMpoIeccax, o
cBolicTBax BemiecTB. Ha 0OCHOBE MOJMy4YEHHBIX SKCIEPUMEHTAIBHBIX TAHHBIX 00ydaeMbIe CMOTYT
CaMOCTOATENIbHO JIeJIaTh BBIBOJIBbI, 00O0OIATh PE3ybTaThl, BBIBIATH 3aKOHOMEPHOCTH, YTO
OJTHO3HAYHO OYIET CITIOCOOCTBOBATH MOBBIIMICHUIO MOTUBAIMHA O0YYCHHUS IKOJILHUKOB.

Jlia u3ydeHus mpenMera «XMMHUsS» Ha dTare OCHOBHOTO OOIIero oOpa3oBaHUs OTBOIUTCS 68
yacoB: 8-9 kiracc —68 4acos;

Jannast oOpa3oBaTenpHasi mporpamMma OOECleYHBAeT YCBOCHUE YYAIIUMUCS Ba)KHEHIIMX
XUMHYECKUX 3aKOHOB, TEOPHH M MOHATUH; (OpMUPYET NpPEICTaBICHHE O pPOJIM XUMHUHU B
OKpY’KarollleM MHUpE U KU3HU 4elloBeka. [Ipy 3TOM OCHOBHOE BHUMAaHHUE YJENSIETCS CYIIHOCTH
XUMHYECKHUX PEaKIHii U METOJ]aM MX OCYIIEeCTBICHUSI.

OaHMM U3 OCHOBHBIX MPHUHIIUIIOB IMOCTPOEHUS MPOTPaMMbI SBISIETCS MPUHIUI JOCTYITHOCTH.
DKcrepuMEHTANIbHbIE JaHHbIC, TMOJYYEHHbIE YYAIlUMHUCSA MPHU BHINOJHEHHH KOJMYECTBEHHBIX
OMBITOB, MO3BOJIAIOT YYAIIUMCS CAMOCTOSITENIBHO JI€JaTh BBIBOJIbI, BBISBIATH 3aKOHOMEPHOCTH.
IToxompl, 3aJ105)Kk€HHBIE B COJIEpKaHKUE MPOrpaMMbl Kypca, CO3/1al0T HE0OX0IUMBbIE YCIOBUS JUIS
CHCTEMHOI'O YCBOEHHs Y4YallUMHCS OCHOB HayKH, s oOOecledYeHHs pa3BUBAIOLIETO U
BOCIHUTBHIBAIOIIET0 BO3JAEHCTBUS OOyY€HHs Ha JMYHOCTH Yydyamlerocsi. @opmupyemble 3HaAHUS
JOJKHBI CTaTh OCHOBOM CHCTEMBI YOEKIEHHUI IIKOIbHUKA, LIEHTPAJIBHBIM SPOM €r0 Hay4HOI'O
MHPOBO33PEHUS.

Ha 6a3e nenrpa «Touka pocra» obecrnieunBaeTcsi peanusalus o0pa3oBaTeNbHBIX MPOrpaMM
€CTECTBEHHOHAYYHOUW M TEXHOJIOTHYECKON HAMPaBICHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMHU 3aKOHOJATENbCTBA B cepe oOpa3oBaHuUs M C YUETOM pEKOMEHJalMi
denepalbHOTO OMepaTopa yueOHoro nmpeaMera « XUMHUsD.

OO6pazoBatenbHas IporpaMma Mmo3BoJsieT HHTETPUPOBATh Peau3yeMble MOIX0Abl, CTPYKTYpPY U
cojiepKaHue MpHU OpraHu3alnuu o0ydeHus XUMuu B 8—9 kiaccax, BBICTPOGHHOM Ha 6ase 11000ro
U3 JOCTYIHBIX y4eOHO-MeToanyeckux komriekcon (YMK).

UcnonszoBanne obopynoBanus « Touka pocta» npu peanusamnuu nannoi Ol mo3Bosiser co3gaTh
YCIIOBUSL:

- JUTsl pacIIUPEHUS COAEPKaHUS IKOJIBHOTO XMMHUYECKOro 00pa3oBaHus;

- JUTs TIOBBIIICHUS TIO3HABATEIbHOM aKTUBHOCTH O0YYAIOIINXCs B €CTECTBEHHOHAYYHOI 0071acTH;
- JUId pa3BUTUS JIMYHOCTH peOEHKa B Tpolecce OOy4YeHUS XUMHH, €ro CcrnocoOHocTel,
(hOopMHUPOBAHUS U yIOBICTBOPEHHUSI COITMAIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

- IU1s1 paboThI ¢ OAapEHHBIMH IIKOJTHHUKAMH, OPTaHU3AlUN UX PA3BUTHUS B PA3TUYHBIX 00JIACTIX
00pa3oBaTeNbHON, TBOPUECKON ACATEITHHOCTH.

ean u 3axaum
1. Peanuzanuss OCHOBHBIX OOIIEO0pa30BaTENbHBIX MPOrpaMM 1O Y4e€OHBIM MpeaMeTaM
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€CTECTBEHHOHAYYHOW HANpPaBIEHHOCTA, B TOM YHCJIE€ B paMKaX BHEYPOYHOU NEATEITbHOCTH
oOyyJaronuxcs;

2. BBemeHue COBpPEMEHHBIX CpEACTB OOYYCHHMS W BOCIHTAHUS I U3y4CeHUS (B TOM YHCIE
SKCIIEPUMEHTAJILHOr0) JAMCHUIUIMH (MOJyJiel) €CTeCTBEHHOHAYYHON HANpaBJICHHOCTH IpU
peanu3ali OCHOBHBIX 00IIe00pa3oBaTeNbHBIX ~ MPOrpaMM | JOMOJTHUTEIBHBIX
o011e00pa3oBaTeIbHBIX IPOrPAMM, B TOM YHCIIE 7Sl paCIIUPEHUS COIep KaHUsI yueOHOro mpeameTa
«XUMUDY.

3. BoBnedenune yyammxcsi B IPOEKTHYIO JCSITEIbHOCTD.

[IpodunabHbIl KOMIUIEKT 000pymoBaHus lieHTpa «Todka poctay obecrieunBaeTr 3¢h(HEKTHBHOE
JOCTUKCHHE 00pa30BaTeIbHBIX pe3yNIbTaToB 00ydJarmuMucs o nporpaMmMam
€CTECTBEHHOHAYYHOW HaNpaBlIE€HHOCTH, BO3MOXHOCTh YIIIYOJIEHHOTO HW3Y4YEHHsI OTIEIbHBIX
MPEeIMETOB, B TOM 4YHcIe s (OpMHUPOBAHHS H300pPETATEIBCKOTO, KPEATUBHOTO, KPUTHUECKOTO
MBIIUICHHSI, Pa3BUTUS (QYHKIMOHAIBHOW TIpPaMOTHOCTH Yy OOydYarolmuxcs, B TOM YHCIE
€CTECTBEHHOHAYYHOM U MAaTEMaTUYECKOM.

DKCIEpUMEHT SBJISIETCS HICTOYHUKOM 3HAHHUM U KpUTEPHEM MX UCTUHHOCTU B Hayke. KoHnenus
COBPEMEHHOT0 00pa30BaHMsI IOIPA3yMEBAECT, YTO B yUCOHOM IKCIIEPUMEHTE BEIYIIYIO POJIb TOJDKEH
3aHATh CAMOCTOSITEIIbHBINA UCCIIEIOBATEILCKUI YUEHUYECKHI IKCIIEPUMEHT.

CoBpeMeHHbIE SKCIIEPUMEHTANILHBIE HCCIECIOBAHMS 0 XUMHH YK€ TPYAHO MPEACTaBUTH Oe3
WCIIOJIb30BAHUSI HE TOJBKO aHAJOTOBBIX, HO H IUQPOBBIX HW3MEPHUTEIBHBIX TpHOOpOB. B
®enepansaoM ['ocynapctBennom ObpazoBatenbHoM Crangapre (PI'OC) nmponucano, 4T0 OJHUM
W3 YHUBEPCAIBHBIX YYE€OHBIX JCHCTBHMA, MPUOOPETAEMBIX YYalIUMHUCS, JOJDKHO CTaTh YMEHHUE
«TPOBENICHUS OMBITOB, MPOCTBHIX AKCHEPUMEHTANbHBIX HCCIEAOBAHUN, MPSIMBIX M KOCBEHHBIX
M3MEpPEHUH C UCIOJIb30BAHUEM aHAIOTOBBIX U ITU(PPOBBIX U3MEPUTEILHBIX TPHOOPOBY.

Y4eOHbIil SKCIEPUMEHT MO XUMHUH, MPOBOAMMBIA HAa TPAaJULIUOHHOM O00OpyIOBaHUH, Oe3
MIPUMECHECHHS IUPPOBBIX JT1a00paTOpUid, HE MOKET MO3BOJIUTH B MIOJHOW MEpe PEIIUThH BCE 3a/1a49H B
COBpPEMEHHOM IIKOJIEe. DTO CBSI3aHO C PSJIOM MPUYHH:

- TPAJUIIMOHHOE MIKOJILHOE 000PYI0OBAaHUE U3-32 OTPAHUUYEHUS TEXHHUECKUX BOZMOKHOCTEH He

MO3BOJISIET TPOBOAUTH MHOTHE KOJTMYECTBEHHBIE UCCIIEIOBAHNUS;

- JUIMTENbHOCTh TPOBENCHUS XHUMUYECKUX HCCIEJOBaHUM HE Bcerjga corjiacyercs ¢

JUTHTEITFHOCTBIO YUCOHBIX 3aHSATHH;

- BO3MOKHOCTh IIPOBEJICHUSI MHOTUX UCCIIEJOBAHUM OTpaHUYMBAECTCS TPEOOBAHUSIMHU TEXHUKH

0€30MacHOCTH H JIp.

[{udposast mabopaTopusi TOTHOCTHIO MEHSET METOJIUKY U COJIEPIKaHNE dKCIIEPUMEHTAITLHOM
JESTEIIbHOCTH ¥ pEeIIaeT BBINICTIepeUCIeHHbIe MpoOiaemMbl. I[IIUPOKWil CIEKTp MaTYMKOB
MO3BOJISICT YYAIIUMCS 3HAKOMHUTHCS C ITapaMeTpaMy XUMHUYIECKOTO YKCIIEPHUMEHTa HE TOJIBKO Ha
KauyeCTBEHHOM, HO M Ha KoJHuecTBeHHOM ypoBHe. [{udpoBas nabopaTopus mo3BosieT BeCTU
JUTHTEITLHBIA DKCIIEPUMEHT JaKe B OTCYTCTBHE DKCIIEPUMEHTATOPA, a YACTOTa UX U3MEPEHUM
HETIOJIBJIACTHA YEJIOBEYECKOMY BOCIIPHUSTHIO.

B mporiecce popMupOBaHUS SKCIIEPUMEHTATBHBIX YMEHUH YICHUK 00ydJaeTcs MPeCTaBIIATh
uH(popMaIrio 00 UCCIeTOBAaHUH B YETHIPEX BUIAX:

- B BepOaJbHOM: ONKCHIBATH JKCIICPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJENb IKCIICPUMEHTA,

(buKcUpOBaTh BHUMAHNUE HA H3MEPSIEMbBIX BETUYMHAX, TEPMUHOJIOTUH;

- B TaOJIMYHOM: 3aIIOJIHATH TaOJIMIIBI JAHHBIX, JIEKAIINX B OCHOBE MOCTPOEHUS TpaduKoB (TIpH

3TOM y YYAITUXCSl BOSHUKACT ITEPBUYHOE TPEJICTABIICHUE O MACIITa0aX BEJTUIHH);

- B Tpa)UIeCKOM: CTPOHUTH I'PpaUKH IO TAOJIUIHBIM JJAHHBIM, Y4TO JaET BO3MOXKHOCTH ITepexo/1a

K BBIJIBH)KCHHIO THUIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXKIY BETUYHMHAMH (TIPH 3TOM yUHUTENb

MTOKAa3bIBACT MMPEHMYIIICCTBO B BU3YATH3aIlMU 3aBUCIMOCTEH MEX/Ty BEJIMYNHAMU, HATJISTHOCTh

U MHOTOMEPHOCTb);

- B BUJEC MaTeMaTUYEeCKHX YpaBHEHUWI: N1aBaTh MAaTEMaTUYECKOE OIHMCAHUE B3aUMOCBSI3H
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BEJIMYKMH, MaTEMaTHYECKOe 0000IICHNE.

[Tepexom OT KakaOro dTama MpeAcTaBleHUs WHPOPMAIUU 3aHUMAET JOBOJIHHO OOJBIION
MPOMEXKYTOK BpeMeHU. Ho B cTapmmx Kiaccax MOXHO ObLIO OBl 3TO BpeMs MOTPATUTh HA
pemieHue Oojee BaXHBIX 3a7ady. B 3Tom muaHe uudposbie 1a00OpaTOpUU CYIIECTBEHHO
SKOHOMAT BpeMs. OTO BpeMs MOXHO mnoTpatuTh corjacHo ®I'OC Ha dopmupoBaHHe
HCCJIEIOBATENILCKUX YMEHUN yUalIUXCsl, KOTOPbIE BBIPAXKAIOTCS B CACAYIOIINX ICHCTBUAX:

- onpezeseHre npoOIeMsl;
- [IOCTaHOBKA MCCJIEIOBATEIbCKON 3a/1a4u;
- INIJAHUPOBAHUE PELICHUS 3a/1a4U;
- IOCTPOECHUE MOJEIIEH;
- BBIJIBMOKCHHE TUIIOTES;
- OKCIIEpUMEHTAJIbHAS IPOBEPKA TUIIOTES;
- QaHAJIM3 JAHHBIX 3KCIIEPUMEHTOB WX HAOII0IEHHIH;
- (hopMynupoBaHHE BHIBOJIOB.
IInanupyemsble pe3yJbTaTbl 0CBOCHHE IIPOIPAMMBI
JInunocTHble pe3yabTarbl OOydaroUMiics TOXYYHT BO3MOXKHOCTB sl (POPMHUPOBAHUS
CHEAYIOLIUX JUYHOCTHBIX Y Y /1:
- ONpEJeIIEHNE MOTHUBALIMY U3YYEHUs yUeOHOr0 MaTepuara;
- OLICHMBaHHE YCBAMBAEMOro y4eOHOIro Marepuana, MUCXOId M3 COLHUAIbHBIX W JIMYHOCTHBIX
IIEHHOCTEH;
- MIOBBIIIIEHUE CBOET0 00pa30BATEIbHOIO YPOBHS U YPOBHS F'OTOBHOCTU K M3YyUEHHIO OCHOBHBIX
HCTOPUUYECKUX COOBITHI, CBI3aHHBIX C Pa3BUTHEM XUMHH U OOILECTBA;
- 3HaHME [TPaBWJI IOBEICHUS B YPE3BbIYAHBIX CUTyalUsX;
- OLICHWBaHHUE COLMATBHON 3HAYMMOCTH POPECCUid, CBSI3aHHBIX C XUMHEH;
- BJIaJeHME TpaBwiIaMu Oe30macHOro oOpalleHHs C XMMHYECKMMH BEIIECTBAMU MU
000py1I0BaHUEM, MPOSIBJICHUE IKOJIOTMUECKON KYJIbTYpPHI.
MertanpeameTHbie pe3yJibTaThl
Pecynamusnvle OOyuarolmuiicss MOJYyYUT BO3MOXKHOCTH JJii (OPMUPOBAHUS CIEAYIOIUX
perynatuBHbIX YY1
- 1leJienojlaraHye, BKIIOYas NMOCTAaHOBKY HOBBIX 1ieJiel, mpeoOpa3oBaHUE NMPAKTHUECKON 3aJaud B
[I03HABATENIbHYIO, CAaMOCTOSITENIbHBIM AaHAIU3 YCIOBUM [OCTH)KEHHUS LEJIM Ha OCHOBE YUéTa
BBIJICJICHHBIX YYUTEJIEM OPUEHTHUPOB JIEUCTBUS B HOBOM yueOHOM MarepHalie; JIaHUpOBaHUE MyTH
JOCTUKEHUS LIeTIEH;
- YCTaHOBJIEHUE 1IEJIEBBIX PUOPUTETOB, BbIAECIEHUE AIbTEPHATUBHBIX CIIOCOOOB JOCTHKEHUS LIETTU
1 BbIOOp Hamboee 3pPeKTUBHOTO Cr1ocooa;
- YMEHHE CaMOCTOSATEIbHO KOHTPOJIUPOBATh CBOE BPEMsI U YIPABIIATh UM;
- YMEHHUE IPUHUMATh PEIIeHUs B MPOOIEMHON CUTYalUH;
- IOCTaHOBKA y4eOHBIX 3a/]1a4, COCTAaBJIEHHE IIJIaHa U MOCJIEJ0BATEIbHOCTH AEHCTBHIA;
- OpraHu3anus pabovyero MecTa Npu BBITOJTHEHUH XUMUYECKOTO 3KCIIEPUMEHTA,
- IPOTHO3UPOBAHUE PE3YJIbTaTOB 00YUEHUS, OLIEHUBAaHNE YCBOCHHOI'O MaTepuaa, OlleHKa KauecTBa
Y YPOBHS MOJTYYECHHBIX 3HAHUH, KOPPEKLUS IJIaHa U criocoda JecTBUs pU HEOOXOTUMOCTH.
lloznasamenvrole OOy4arOUIMIICS TOMYYUT BO3MOXKHOCTH Ui (POPMHUPOBAHUS CIIEAYIOIINX
Mo3HaBaTeNbHBIX Y Y /I:
- IOMCK U BBIJIEJIeHHE HH(OPMALINK;
- aHAJIM3 YCJIOBUH U TpeOOBaHMI 3a7auu, BEIOOP, COMOCTABICHHE U 0OOCHOBAHKE CIIOCO0a peIIeHHS
3a/1auu;
- BbIOOp Hambosee 3((HEeKTUBHBIX CHOCOOOB pEUIeHMs 33/7a4d B 3aBHCHUMOCTU OT KOHKPETHBIX
YCIIOBH;
- BBIJIBIKEHHE M 000CHOBaHUE I'MITOTE3bl, BBIOOP crioco0a e€ mpoBEpKH;
- CaMOCTOSITEIbHOE CO3/IaHHE AITOpUTMA JIEATEIbHOCTU MPU PELIeHUH NMPOoOJIeM TBOPUECKOTO U
IIOMCKOBOTO XapaKTepa;




- YMEHHS XapaKTEpHU30BaTh BELIECTBA [10 COCTaBY, CTPOEHUIO U CBOMCTBAM;
- ONMCHIBAaHUE CBOMCTB: TBEPABIX, XKUJIKUX, FA3000pa3HbIX BEIIECTB, BBIACICHUE UX CYILECTBEHHBIX
IIPU3HAKOB;
- U300pakeHue COoCTaBa MPOCTEHIINX BEIIECTB C MOMOLIBI0 XMMUYECKUX (OPMYN U CYLIHOCTH
XUMHUYECKHUX PEAKLUN C IOMOIIBI0 XUMUYECKUX YPaBHEHUN;
- IpOBe/JeHUE HAOIOJECHUH, ONMMCAHME NPU3HAKOB M YCIOBUN TEUYEHUS XUMHUYECKUX pPEakLui,
BBITOJIHEHUE XUMHUYECKOTO JKCIIEPUMEHTa, BBIBOJABI Ha OCHOBE aHaiu3a HaOIIOACHUH 3a
HKCHEPUMEHTOM, peIlIeHHE 3ajay, I[OJyYeHHEe XMMHUYECKOM HMHPOpPMalUU M3 PA3IUYHBIX
HUCTOYHUKOB;
- YMEHHE OpPraHU30BbIBaTh HUCCIIEN0BAHUE C LIEIbIO IPOBEPKU THIIOTES;
- YMEHHE JIe1aTh YMO3aKII0UeHNs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJBI;
- yMeHHE OOBEKTHBHO OLCHMBATh HH(MOPMALMIO O BEUIECTBAX U XHMMHYECKHUX IPOLECCaX,
KPUTHYECKH OTHOCHTBHCS K TICEBJIOHAYYHOW HHPOPMALIUH.

Kommynukamuenvie OOyyaromMics MOJYYUT BO3MOYKHOCTh JUIsl (POPMHUPOBAHMS CIIEAYIOIIMX
KOMMYHHKaTUBHBIX Y'Y /I
- INIOJIHOE U TOYHOE BBIPAKECHHE CBOMX MBICIEH B COOTBETCTBUM C 3aJadyaMM U YCIOBHUAMH
KOMMYHHKaIUH;
- aJICKBaTHOE MCIIOJIb30BAHUE PEUYEBBIX CPENICTB IS y4acTUsl B JUCKYCCUM M apryMEHTalluu CBOEH
MO3UIIMH, YMEHHE TIPE/ICTABIATh KOHKPETHOE COJEP)KAaHHE C COOOIIEHHEM €ro B MHCbMEHHOU M
yCcTHOH opme,
- OTIpe/IeIeHrE CIIOCO00B B3aUMOICHCTBHS, COTPYAHUYECTBO B TOUCKE U cOOpe MH(pOpMAIIHH;
- olpeelieHue crnocoOOB B3aMMOJEHCTBHS, COTPYAHHYECTBO B MOHMCKE U cOope MHpoOpMauuy,
y4acTHe B JWalore, IUTAHUPOBAHHE OOMIMX CIMOCOOOB pPabOTHI, MPOSBICHUE YBAKUTEIHHOTO
OTHOIIECHHA K JPYI'MM YYalllUMCS; OIHCAHUE COAEP)KAHMS BBINOIHIEMBIX ACHCTBUM C LENBIO
OPUEHTUPOBKU B IIPEIMETHO- PAKTUUECKON JIEATEIbHOCTH; YMEHUS YUUTHIBATh pa3Hble MHEHUS U
CTPEMUTBCS K KOOpAUHALIMY Pa3IMYHbIX O3ULUN B COTPYIHUUYECTBE;
- (hopMynupoBaTh COOCTBEHHOE MHEHHUE U MO3MIMIO, aprTyMEHTUPOBAaTh U KOOPJIMHUPOBATH €€ C
MO3ULIMAMU TAPTHEPOB B COTPYIHUYECTBE IPH BHIPAOOTKE OOLIEr0 peleHus B COBMECTHOH
NeSITeNIbHOCTH;
- OCYIIECTBIIATh B3aUMHBIM KOHTPOJb W OKa3blBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOIIIb;
- IUJIAHUPOBATh OOLIHME CIIOCOOB! PabOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKLIUIO, OLIEHKY ACHCTBUIM
napTHépa, yMeTh YOSK1aTh;
- HCIIOJIb30BaTh aJEKBAaTHbIE S3BIKOBBIE CPEACTBA Ul OTOOPaXXEHHs CBOMX YYBCTB, MBICIEH,
MOTHBOB 1 IOTPEOHOCTE; 0TOOpakaTh B peur (OMucaHue, O0bICHEHNE) COACPIKaHNE COBEPIITIAEMbIX
NeicTBUH, Kak B (popMe rpOMKOI collManu3upoBaHHON peuH, Tak U B (hopMe BHYTpEHHEN peun;
- pa3BHUBAaTh KOMMYHHMKATHBHYIO KOMIIETEHIMIO, HCIIOJIb3Ysl CPEJICTBA YCTHOM W NHCbMEHHOM
KOMMYHHUKAIMH IpU paboTe ¢ TEKCTaMU y4eOHHUKA U TOTIOJIHUTENIbHON JINTepaTypoil, CpaBOYHBIMHU
TabJIMLIaMH, TPOSBIISATH TOTOBHOCTD K YBaXKEHHUIO MHOM TOUKH 3pEHUS IPH 00CYKICHUH PE3yJIbTaTOB
BBINOJIHEHHON pabOTHI.

IIpeomemmnule pesynvmamol

OOyyaromuiicss HAy4YnTCA:
- IPUMEHATh OCHOBHBIE METO/IbI MO3HaHUS: HAOII0IeHHEe, U3MEPEHUE, SKCIIEPUMEHT;
- ONMCHIBATh CBOWCTBA TBEPABIX, KUAKHX, ra3000pa3HbIX BELIECTB, BBIJENAS MX CYIIECTBEHHbIC
MIPU3HAKY;
- pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUS MacChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHON TEOpUH;
-paznuyaTh XUMHYECKHe U (U3NYECKue SIBJICHMUS,
- Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHNS XUMUUECKUX PEAKLINN;
- cobmo1aTh nNpaBuia 0e3onacHoi paboThl IPU MPOBEIECHUH ONBITOB;
- IIOJIB30BAThCA J1a0OPATOPHBIM 000PYIOBAaHUEM H MTOCYAOMH;
- I0JIy4aTh U cCOOMpaTh ra3o00pa3Hble BEILIECTBA " pacrno3HaBaTh UX;
- XapakTepu3oBaTh (U3NYECKHE M XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX
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COCIMHECHUMH,

- IPOBOAWTE OIIBITHI, HIOATBCPKAAOIINE XHUMUUYCCKHUE CBOMCTBaA HN3YYCHHBIX KJIaCCOB
HCOPraHNYCCKUX BCIICCTB,
- PACKpPbLIBATh CMBICJI ITIOHATUA «PAaCTBOP», BBIYUCIIATD MacCCOBYIO JOJIFO paCTBOpéHHOFO

BELIECTBA B pacTBOPE,
- TOTOBUTH PACTBOPHI C ONPEIEIEHHON MacCOBOI J10Jiel paCTBOPEHHOTO BEIIECTBA;

- XapaKTepu30BaTh  3aBHCUMOCTh (PM3UYECKUX CBOWCTB BELIECTB oT THIIA
KPUCTAINTINYECKON PEIIETKH,

- OIPEIENSITh BUJI XMMHUECKOM CBSI3U B HEOPIraHUUYECKUX COEAMHEHUSX;

- packpbIBaTb OCHOBHBIC IOJIO)KEHUS TEOPUU AIIEKTPOJIUTUYECKONW TUCCOLMALIUU, COCTaBISTh
YPaBHEHUS DJIEKTPOIUTUYECKON IHCCOLMALMA KHUCJIOT, ILIEJIOYEH, COJIEM M pPEaKUHil HOHHOTO
oOMeHa;

- pacKpbIBaTh CYLUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIMM, ONPEAEIATh OKUCIUTEND U
BOCCTaHOBUTEb,

- COCTaBJIATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN;

- Ha3bIBaTh (DaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKOHN peaKilny;

- XapaKTepu30BaTh B3aMMOCBSA3b MEXJAYy COCTaBOM, CTPOCHHEM M CBONCTBAMH HEMETAJJIOB U
METaJJIOB;

- IPOBOJUTH OIBITHI 10 NOJYUYEHUIO U U3yUEHUIO0 XUMUYECKUX CBOMCTB Pa3JINYHBIX BEIIECTB;

- FPaMOTHO 00paIaThCcs ¢ BEHIECTBAMU B MOBCEAHEBHON KHU3HU.

OOyyaromuiicst OJTY4YUT BO3MOKHOCTh HAYUYMThCSH:

- BBIABUTATh U MPOBEPSTh SKCIEPUMEHTAIBFHO THIOTE3bl O XMMHUYECKUX CBOMCTBAX BELIECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTyNaTh B XUMUYECKHUE PEaKLUHU, O XapaKTepe U
MPOJIYKTaX Pa3IMYHBIX XUMUYECKUX PEAKIUH;
- XapakTepu30BaTh BEIIECTBA [0 COCTaBYy, CTPOCHUIO M CBOMCTBAM, yCTaHaBIMBAaTh NPUYHMHHO-
CJIEJICTBEHHBIE CBSI3H MEXKAY JAHHBIMU XapaKTEPUCTUKAMHU BEIECTBA;
- COCTaBJIATb MOJIEKYJISIPHbIE W IIOJIHBIE HOHHBIE YPaBHEHHUS IO COKPAIIEHHBIM HOHHBIM
ypaBHEHUSM;
- MPOTHO3UPOBATH CIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTENbHBIE WM BOCCTAHOBUTEJIbHbBIE
CBOMCTBA C YUYETOM CTENIEHEN OKUCIEHUS 3JIEMEHTOB, BXOSIINX B €r0 COCTaB;
- BBIIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3Bl O Pe3yJIbTaTaX BO3JEHCTBUS Pa3IMUHBIX
(akTOpPOB HAa U3MEHEHUE CKOPOCTH XMMUYECKOH peaKiii;
- ICTOJIb30BaTh IPUOOPETEHHBIE 3HAHUS JUISI SKOJIOTHYECKH TPAMOTHOT'O IOBEJICHUS B OKpY Karoleil
cpene;
- UCITOJIb30BaTh IPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHIIUU IIPU BBIITOJHEHUH IPOEKTOB U PEIICHUN
yueOHO-HCCIIeI0BATENbCKUX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOJyYSHHs MU paclio3HaBaHUS
BELIECTB;
- 00BEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOLIECCAX;
- OCO3HaBaTh 3HAYEHHME TEOPETHUECKUX 3HAHMW MO XHMHUHU ISl MPaKTUUYECKOW NeATeIbHOCTH
YENI0BEKA;
- cO3J1aBaTh MOJIEJIA U CXEMBI JIJIs pelleHts y4eOHbIX U TIO3HaBaTeNbHBIX 3aj1ay;
- TMOHMMAaTh HEOOXOJUMOCTh COOJIOACHUS NpPEANHUCAHUM, Mpe/ularaéMblX B HMHCTPYKLHUAX I10
WCIOJIb30BAaHHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JP.

Coaepsxanue nporpamMmbl

s 8-9 knaccos (136 yacoB) ¢ ucnosib30BaHreM 000py1oBaHus U poBoii 1adopaTopun «Touka
pocTtay

Pasoen 1. Xumuueckas jadoparopus (8 yaca)

[TpaBuia TexHUKH 0€30MaCHOCTH IPHU MTPOBEACHUH UCCIIEI0BaHUN, METUIIMHCKHUE allTeuKH IepBOH
MOMOIIH B kKabuHeTe XuMuH. THCTpyKTax 1o TexHuke 0e30macHOCTH. 3HAKOMCTBO € JJAOOpaTOPHBIM
o0opy0BaHUEM. XpaHEHHE MAaTepHAJIOB U PEaKTUBOB B XUMHUYECKON J1abopaTopuu

Pasoen 2. BemecTBa, KOTOpbIe Hac OKpYy:kawT 24 yaca (18 Yacos)

IIpocThle U COXKHBIE BENIECTBA. XUMUYECKHUE SJIEMEHTHI.
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JlaGopatopHusbiii onbITNel. «O3HakomiieHHe C 00pa3laMH MPOCTHIX M CIOXKHBIX BELIECTBY.
CocraB armocdepsl. Kuciopoa kak BaXKHEHIIINI KOMITIOHEHT aTMOC(hEpHI.

JlabopaTopubiii  onbITNe2 «Ilomyuenue Kuciaopoga U3 [IEPEKUCH BOJOPOJA,
JI0Ka3aTeNIbCTBO ero Hanuuus». Bojga B macmirabe miuaHetsl. Puznueckue CBOWCTBA, MapagoKChl
BOJbI, cTpoeHue Boabl. [lokasarenu kadectBa Bozbl. MccnenoBanue Boabl U3 pa3HbIX HCTOYHHUKOB.

JlabGopaTtopubiii onbITNe3 «OrnipeienieHrue BOIONPOBOJHON U JUCTUIIIIMPOBAHHON BOIbD»Y

JlabopaTopHslii onbITNe4 «OKxpacka MHIUKATOPOB B HEUTPaAIbHOMN Cpeae»

Pa3zoen 3. SiBnenus, npoucxojasimmue ¢ Bemecrsamu (8 yaca)

Uwucreie BemecTBa U cMecu. Kimaccudukamus cmeceir. CriocoObl pa3jiesieHus CMeceil: IelicTBre
MarHuToM, OTCTanuBaHue, GUIbTPOBAHUE, BHITAPUBAHKE, KPUCTAIIN3ALUS, TUCTUILIALUS

IIpakTnyeckas padora Nel «YucTthle BelecTBa U CMECH»

IpakTnyeckas padora Ne2 «OuucTtka BOAbI U BO3/lyXa OT TBEPABIX YACTHUID)

Pazoen 4. OcHOBBI 3KCIePUMEHTAJIbHOW XuMuM (38 yacoB)

IIpakTnyeckas padora Ne3 I3yueHne CBOMCTB BEILIECTB: HArPEBAHKUE BOJIbl, HArPEBAHUE OKCHAA
kpemuus (IV).

IIpakTuyeckas padora Ned «/3mepeHue temneparypbl KUIEHUSI BOJbI ¢ IOMOIIBIO JAaTYMKA
TEMIIEPATypbl U TEPMOMETPa»

IIpakTuyeckas padora NeS«Omnpenenenue Temneparypbl KpUCTALIM3ALMU  BEIIECTBA»
dusnyecknue U XUMHUUYECKUE sBJICHUS. BblieneHue u noryiomenyue Temia — NIpu3HaKk XUMHUYECKON
peakiuu.

IIpakTnyeckas padora Ne6 «Dk30TepMUUecKas peakius

IIpakTuyeckas padora Ne7 «OHporepmuueckas peakius». CKOPOCTh XMMHUUYECKHX PEaKLIMM.
XHUMHUYECKUE IpeBpanieHus. XUMHUYECKHE peakiuuu. XHMHWYECKHE YypaBHEHUsA. BbINoJIHEHHE
TPEHUPOBOYHBIX YHNPAKHEHUW 1O COCTABJICHUID YPAaBHEHHM XUMHUYECKUX peakuuil. Tumsl
XUMHYECKUX PEAKIUH.

IIpakTuyeckas padora Ne§ «TUbl XUMHUYECKUX PEAKLIAL»

Pazoen 5. OcHoBbI pacueTHoi xumun (20 yacon)

Monp — eauHMIIa KOJIMYECTBAa BemiecTBa. MossipHas Macca. BbluuciaeHuss mo XMMHYECKUM
ypaBHEHUSM. 3akoH ABoragapo. MomspHblii 00beM Tra30B. OTHOCHTENIbHAas TUIOTHOCTH Ta30B.
Pemenne skcrnepuMeHTanbHbIX 3a1ay 1Mo Teme «l[IpakTWMKym 1O HM3y4eHHUIO CBOWCTB BEILECTB
OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX COCAMHEHMI»

Pa3zzes 6. OCHOBBI DJIEKTPOJMTHYECKON qucconnanuu (22 4acoB)

IIpakTuyeckas padora Ne9 «OuucTka BoJibl OT paCTBOPUMBIX ITPUMECE». DINEKTPOIUTHYECKAS
JUccoLManusl — TIJIABHOE YCJIOBHME IPOTEKAHMs pEeakUUid B PACTBOPAX. JIEKTPOIUTHYECKAS
JIMCCOITHAITHS KMCIIOT, IMEeI0Yeil U COJIeH.

IpakTuyeckas padora NelQ «DneKTpoauTHYECKAs TUCCOIIUALIUS»

IIpakTuyeckas padoraNell «CunbHble U ciiadble AIEKTPOIUTHDY

IIpakTnyeckas padoraNel2» BnusHue temnepaTypsl Ha IUCCOLIMALIAION.

IIpakTuyeckas padora Nel3 «BnusHre KOHIIEHTpAIIMK PAaCTBOpA Ha JUCCOIHAINIO». Pemenne
AKCIIEPUMEHTAJIBHBIX 334a4 10 TeME « DJIEKTPOIUTHYECKAS TUCCOLIUALINY.

Pazoen 7. IIpakTHKYM 110 H3YYEHHIO CBOICTB BelIECTB OCHOBHBIX KJIACCOB HEOPraHUYEeCKUX
coennHeHHit (22 yacoB)

Oxkcuppl: kinaccuuKkanys, HOMEHKJIATypa, CBOMCTBA, IOJyYeHUE, IPUMEHEHHE.

JlaGopatopHusbiii onbIT NeS. «HalOmogeHne pacTBOPUMOCTH OKCHJIOB AIIOMUHUS, HaTpHs,
KaJblus U Menu B Boje». ['uapokcuasl. OCHOBaHUS: KilacCU(pUKalMs, HOMEHKIIATypa, MOJIy4YeHHe.

IIpakTuyeckas padora Nel4 «Onpenenenue PH pacTBOpoB»

IIpakTnyeckas padora NelS «Peakuus HeliTpanuzanuu BzanmoaeiicTere ruipokcuaa HaTpHsi ¢
COJISTHOM KHCIOTON». AMpoTepHble okcH bl U ruapokcuasl. Kucnotsl. CocraB. Knaccudukanus.
Homenkuarypa. [TonyueHnne kucinor. XuMUYECKHE CBOMCTBA KUCIIOT.

JlaGopaTopHubiii onbIT Ne6. «B3anmopelicTBie MeTanaoB (MarHus, LIMHKA, jKejle3a, MEIH) ¢
pactBopamu kuciot». Comu. Knaccubukarus. Homenkmarypa. CrnocoObl TOJYyYSHHS COJICH.
CaoiicTBa coseil.



TeMaTHyeckoe IVIAHMPOBaAHUE

Ne | HaumenoBaHue pa3fesnoB U TEM IPOTrpaMMBbl KonnyecTBo yacos
/T Bcero | Ilpaktuueckue | Jlaboparopubie
paboThl paboThI
1 | Xumuyeckas jabopaTopus 8 - -
2 | BemecTBa, KOTOpBIE HAC OKPYKAIOT 24 yaca 18 - 8
3 | SIBneHwmst, IPOMCXOSININE C BEIIECTBAMHU 8 4 -
4 | OCHOBBI KCITIEPUMEHTATBLHON XUMHH 38 12 -
5 | OcHOBBI pacu€THON XUMUU 20 - -
6 OCHOBBI JIEKTPOJTMTHYECKON THCCOIUAITIN 22 10 -
7 | IlpakTuKyM 11O U3YYEHHIO CBOMCTB BEIIECTB 22 4 4
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHU I
OO111ee KOJIMYECTBO YaCcOB IO MPOTPaAMMe 136 30 12




IlepeyeHb NOCTYNHBIX HCTOYHUKOB HH(OPMALMHU

B paznene npencraBieH CIUCOK KHUT U CCHIJIOK Ha CalfThl, B KOTOPBIX O0Jiee MOJpOOHO OCBEUICHBI
pa3IMyYHbIE ACIIEKTHI PACCMaTPUBAEMBIX BOIIPOCOB. 11X MOKHO peKOMEH0BATh KaK YYUTEI0, TaK U
o0y4JaeMbIM, TPOSBUBIIUM UHTEPEC K U3y4aeMOi TeMe.
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