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IHOACHUTEJIBHAA 3AIIUCKA

B o0yuennn xumMun O60JIbII0€ 3HAUEHHE UMEET HIKCIIEPUMEHT. AHATIU3UPYsI pE3YIbTAThI
MIPOBEAEHHBIX ONBITOB, yyaluecs yOeKIaloTCsl B TOM, YTO T€ WJIM UHbIE TEOPETUYECKHE IPEICTaBICHHS
COOTBETCTBYIOT WJIN IPOTUBOPEYAT PEATBHOCTU. TOIBKO OCYIIECTBIISAS XUMUUECKUI SKCIIEPUMEHT
MO>KHO MPOBEPUTH JOCTOBEPHOCTH MPOTHO30B, CIIEIAHHBIX HA OCHOBAaHUM TeopuH .B mpouecce
HKCIEPUMEHTAIBHOMN paboThI ydalrecs IpuoOpeTaroT ONBIT IIO3HAHUS PEAIbHOCTH, SABIISIOIIUNCS
Ba)XHBIM 3TarnioM (OpPMHUPOBAHUS Y HUX YOEKAECHUH, KOTOPBIE, B CBOIO OYEPE/ib, COCTABISIOT OCHOBY
Hay4YHOT'O MMPOBO33peHMs . Peanmu3zanist yka3aHHbIX Lielel BO3MOXHA IPU OCHAILEHUH LIKOJIbHOIO
KaOMHETa XUMUM COBPEMEHHBIMH ITpHOOpaMu U 000pyZ0BaHUEM . B paMKax HallMOHAJIBHOTO IIPOEKTa
«O0pazoBaHMe» 3TO CTaI0 BO3MOXKHBIM OJ1aroiapst CO3/1aHUIO B 00111€00pa30BaTEeIbHBIX OpPraHU3alusX,
PacIoIOKEHHBIX B CEJIBCKOM MECTHOCTH U MaJlbIX ropoJiax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-
HAYYHOH M TEXHOJIOTHYECKOH HanpaBieHHocTel «Touku pocray . BHenpenue 3toro obopynoBanus
MO3BOJIUT KAYECTBEHHO M3MEHUTH Iporiecc o0yueHus xuMuu . KonnyecTBeHHbIE 3KCIIEPUMEHTHI
MO3BOJIAT MOJTyYaTh JOCTOBEPHYIO HHPOPMALIMIO O IPOTEKAHUU TeX MJIM MHBIX XUMHUYECKUX MPOIeccax,
0 cBO¥icTBax BemiecTB . Ha 0CHOBE NOIy4YeHHBIX IKCIIEPUMEHTAIBHBIX ITaHHBIX 00y4aeMble CMOTYT
CaMOCTOSITENILHO JeNaTh BBIBOIbI, 00001aTh Pe3yIbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO
OyzeT crnocoOCTBOBATh MOBBILIEHNIO MOTUBALIMM O0YyU€HHSI IIKOJIBbHUKOB.

eas u 3apaun

- Peanu3zanust OCHOBHBIX 00111€00pa30BaTENbHBIX MIPOrPaMM I10 YU€OHBIM IpeMEeTaM eCTeCTBEHHO-
Hay4YHOH HaIIPaBJIECHHOCTH, B TOM YHUCJIE B paMKaX BHEYPOUHOH EATEIIbHOCTH 00Y4arOIUXCs;

- pa3paboTKa 1 peanu3alys pa3sHOYPOBHEBBIX JOMOJIHUTEIBHBIX 00111€00pa30BaTeNbHBIX IPOrPaMM
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, a TAK)KEe UHBIX TPOrpaMM, B TOM YUCIIE€ B KAHUKYJISIPHBIN
HEPUOTI;

- BOBJICUCHHUE YYAILUXCS U MEAATOTHYECKUX PAOOTHUKOB B MIPOEKTHYIO ACSITEIHHOCTD;

- OpraHu3alys BHEYUYCOHOH 1eATebHOCTH B KAHUKYJISIPHBIHN MEPHOA, pa3paboTKa U peaan3aiys
COOTBETCTBYIOLINX 00pa30BaTeIbHBIX IPOrPaMM, B TOM YHCIIE AJIS JIarepeil, OpraHn30BaHHbIX
00pa3oBaTeNbHBIMU OpPraHU3AUAMU B KAHUKYJISIPHBIA IEPUO]T;

+ TIOBBIIIEHHE MTPO(PECCHOHATBHOTO MacTEPCTBA MEJarorn4eckuX pabOTHUKOB LIEHTPA, PeaIu3yOLINX
OCHOBHBIE U JIOIIOJHUTENIbHbIE 00111€00pa30BaTeIbHbIE IPOrPaMMBI;

Co3nanue nentpa «Touka pocta» mpeanoaraeT pa3BuTe 00pa3oBaTeIbHON HHPPACTPYKTYPHI
0011e00pa3oBaTeIbHON OpraHU3aIiK, B TOM YHCJIe OCHaIleHHnEe 00111e00pa3oBaTeIbHON OpraHu3aIiu:
- 000pyIOBaHUEM, CPEICTBAMU OOYUYCHHS U BOCIIUTAHUS JJIsl M3yUEHUs (B TOM YHCIIE
9KCIIEPUMEHTAIILHOTO0) IIPEIMETOB, KYPCOB, JUCIMILINH (MOYJEH) €CTECTBEHHO-HAYUYHOU
HaMpaBIEHHOCTH MPH pean3allii OCHOBHBIX 0011€00pa30BaTeIbHbBIX IPOrPaMM U JIOTOJTHUTEIBHBIX
00111€00pa30BaTENBLHBIX MPOTPAMM, B TOM YHCJIE JUIs PACIIMPEHUS COACPKAHUS yUeOHBIX MPEIMETOB
«Duszukay, «Xumusny, «buonorus» 000pynoBaHHEM, CPEICTBAMH 00YUYEHUS U BOCIIUTAHUS JUIs
peanu3aIyy MporpamMmm J0MOJHUTEIHLHOIO 00pa30BaHMs €CTECTBEHHO-HAYYHOI HAaNIPaBICHHOCTH;

* KOMIIbIOTEPHBIM U UHBIM 000PYZOBaHUEM.

CoBpeMeHHBIE IKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS TI0 XUMUH YK€ TPYIHO MPEICTABUTH O€3
UCTIOJIb30BAaHUS HE TOJIBKO aHAJIOTOBBIX, HO ¥ U(POBBIX U3MEPUTENBHBIX MTPHOOpoB. B ®enepaibHom
I'ocynapctBennom O6pazoBatenbHoM Ctanaapre (OI'OC) nponmcano, 4TO OJJHUM U3 YHUBEPCATbHBIX
y4eOHBIX JeUCTBUIL, MPUOOpPETaeMbIX YUaIIUMUCS, TOJHKHO CTaTh YMEHHE IPOBEIECHUS ONBITOB, IPOCTHIX
HKCHEPUMEHTAIbHBIX UCCIEIOBAHUMN, IPSAMBIX U KOCBEHHBIX U3MEPEHHUH € HCIIOJIb30BaHUEM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTENBHBIX MPHUOOPOB 110 XUMHHU, IPOBOJUMBIN Ha TPAAULIMOHHOM 000pyI0BaHUH, 03
IPUMEHEHHS U POBBIX Ja00PAaTOPHiA, HE MOKET ITO3BOJIUTH B ITOJIHOW MEpe PEeIINTh BCE 3aJa4 B
COBPEMEHHOM 1IKOJIE. DTO CBS3aHO C PSIIOM MPUYHH:

* TPaAMLIMOHHOE IIKOJIbHOE 000PYAOBAaHUE U3-32 OTPAHUYEHUS TEXHUUECKHX BO3MOXKHOCTEN HE
MO3BOJISIET IPOBOJIUTH MHOTHE KOJIMYECTBEHHBIE UCCIICIOBAHNUS;

+ JJIUTENIBHOCTh MPOBEJCHNS XMMUYECKUX HCCIIEIOBAHNI HE BCEra coraacyercs ¢ JUIMTEIbHOCThIO
Y4EeOHBIX 3aHSITHIA,

* BO3MOXXHOCTbH IPOBEJICHUSI MHOTHX MCCJIEIOBAHUI OIpaHMYMBACTCSA TPEOOBAHUSAMH TEXHUKU
0€30MacHOCTH U Jp .

[Tudposas nadbopaTopHst OJIHOCTHIO MEHSET METOAUKY U COJEPKAHUE IKCIIEPUMEHTAIBHOM
JeSITeTbHOCTH U PeIIaeT BhIIeNepeynciIeHHble mpooaembl. LInpokuii CeKTp 1aTYNKOB MO3BOISET



Y4aIIUMCs 3HAKOMUTBCS C MapaMeTPaMHU XMMHYECKOI0 SKCIIEPUMEHTA HE TOJIbKO HAa KAYECTBEHHOM, HO U
Ha KOJIMYECTBEHHOM ypoBHe. LludpoBas mabopaTopust Mo3BOJISIET BECTH JUTUTEIbHBIA SKCIIEPUMEHT Jake
B OTCYTCTBHE 3KCIIEPUMEHTATOPA, & YACTOTA UX U3MEPEHUIN HEMOABIACTHA YEJIOBEYECKOMY BOCIIPUSATHIO

B npouiecce popmMupoBaHus SKCIEPUMEHTAIBHBIX YMEHUN YUEHUK 00y4aeTcs MpeICTaBIsITh
uHpopManuio 00 UCCIeIOBAaHUN B YETHIPEX BUIAX:

- B BepOaJIbHOM: OMUCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIEb dKCIIEpUMEHTA, (PUKCUPOBATH
BHHUMaHHE Ha U3MEPSEMbIX BEIMYMHAX, TEPMUHOJIOTUY;

- B TaOJIMYHOM: 3aNIOJHATH TaOJIMIIBI JAHHBIX, JIEXKALIUNX B OCHOBE OCTPOCHUS I'padUKOB (IIPU ITOM Y
YUaIIUXCsl BOSHUKAET MEPBUYHOE MPE/CTABICHNUE O MacITabax BEIMYUH);

B rpayuyecKkoM: CTpOUTh I'padUKH 1O TaOJIMYHBIM JaHHBIM, YTO 1a&T BO3MOKHOCTD Iepexoa K
BBIIBIDKEHUIO TUIIOTE3 O XapaKTEPe 3aBUCUMOCTH MEXAY BEIMUNHAMU (TIIPU ATOM YUUTEIb [TOKA3bIBAET
MPEUMYIIECTBO B BU3YyaIM3aI[MM 3aBUCUMOCTEN MEX]y BeJIM- YNHAMH, HATJISIAIHOCTh 1 MHOTOMEPHOCT);
B BUJIE MATEMATUYECKUX YPAaBHEHUM: 1aBaTh MaTEMATUUYECKOE ONTMCAHUE B3aUMOCBSI3U BEIMUNH,
MaTeMaTH4eCcKoe 0000IeHuE.

[lepexoa OT KaXKAOTo 3Tamna rnpeacTaBieHus UHHOPMAIIMK 3aHUMAET JOBOJIBHO OOJIBIION
MIPOMEXXYTOK BpeMeHu. B 7—~8 kiaccax 3ToT mporiiecc He0OX0 UM, HO B CTApIINX KJIaccax MOKHO OBbLIO
ObI 5TO BpeMs OTPATUTH HA pelIeHre Ooliee BAXKHBIX 33/1a4. B aToMm mane nudpossie 1abopatopuu
CYIIIECTBEHHO SKOHOMST BpeMsi. DTO BpeMsi MOXKHO moTpaTuTh corjacHo ®I'OC Ha ¢popmupoBanue
HCCIIEIOBATENbCKUX YMEHUHN yUYalllUXCsl, KOTOPBIE BBIPAXKAIOTCS B CAEAYIOIUX JEHCTBUAX:

- ompenaesieHrue MpoOIeMBbl;

- MIOCTaHOBKA HCCJIEI0BATEIbCKON 3a/1a4H;
- IJIJAHUPOBAHUE PEILICHUS 3a]aUH;

- MOCTPOEHHE MOJEIIEH;

* BBIABHUKCHHUC T'UIIOTEC3,

- SKCIIEpPUMEHTAJIbHAsI IPOBEPKA THITOTE3;

- aHaNIN3 JaHHBIX YKCIIEPUMEHTOB WIIN HAOIIOACHHIA;

- (OpMyIHPOBAHUE BHIBO/IOB.

[Tocnenuue roapl y yyamuxcst HabI0AaeTCs HU3Kask MOTHBALIUS U3YYCHHS €CTECTBEHHO-Ha- YUHBIX
JWCIUITINH ¥ KaK CJICACTBHE IaICHAE KayecTBa 0Opa30BaHMS.

[TocTaBnsieMble B IIIKOJIBI COBPEMEHHBIE CPECTBA O0YUEHUs, B paMKax npoekTa « Touka pocTa»
coJiepKaT KakK y»Ke XOpOIIO U3BECTHOE 000PYAOBaHUE, TaK M MPHUHLIUIHAILHO HOBOE. DTO LU(POBBIE
71a00paTOpUX M JAaTYMKOBBIC CUCTEMBI. B 0CHOBY 00pa3oBaTenbHOI MPOrpaMMBl 3a- JIOKEHO
npuMeHeHne MUQPPoBBIX JabopaTopuil. TemMaTHka MpeIokKEeHHbBIX 3KCIIEPUMEHTOB, KOJINYECTBEHHBIX
OIIBITOB COOTBETCTBYET CTPYKTYpPE MPUMEPHOH 00pa30BaTEILHON MPOrPaMMBI TI0 XUMHH, COJICPKAHHUIO
denepanbHOTO rocyrapcTBeHHOro odpasoBatensHoro crangapra (PI'OC) cpennero (mMoaHOro) 0o1ero
oOpa3oBaHws.

PaccMmoTpenHbIe B TOCOOMH OMBITHI MPOIIUIY IUPOKYIO arpodannio. MHOTONETHIS TPaKTHKa
UCTIOJIb30BAHUS XUMUYeCKuX puoopos, L1JI B mkoe mokasana, 4To COBpeMEHHbBIC TEXHHUECKHE
cpeacTBa 00y4eHHs HOBOTO TIOKOJIEHHS TI03BOJISIOT T0OUTHCS BHICOKOTO YPOBHS YCBOCHHUS y4eOHOTO
MaTepraa, yCTOWIMBOT0 POCTa MO3HABATEIBHOTO HHTEPECa IKOJIBHUKOB, T.€. IPEO0NIETh TE
poOJIEMBI, 0 KOTOPBIX TaK MHOTO TOBOPST, KOT'ZIa pe4b 3aXOJUT O COBPEMEHHOM IIIKOJIBHOM
XUMHUYECKOM 00pa30BaHUH.

JlaHHOE METOAMYECKOE TTOCOOUE aJPECOBAHO YUUTENSAM XHUMHUH, KOTOPBIE PEATU3YIOT
o0pa3oBaTenbHBIC TPOTPAMMBI C UCTIONIB30BaHNEM 000pyRoBaHus «Touka poctay.



NOUVT D WN =

OcHOBHbIE MOHATUS] U TEPMHUHBI

B MeTonndyeckom mocoOuu UCTIOMB3YIOTCS CIIEAYIOIINE TOHSITUSI U TEPMUHBI:

Touka pocma — 310 penepanpHas CETh IIEHTPOB 00pa3oBaHusl IUPPOBOTO, €CTE- CTBEHHO- HAYYHOTO,
TEXHUYECKOTO U TYMaHUTAPHOTO MPOQHIIs, OPraHU30BaHHAS B paM- KaxX MPOEKTa

«CoBpeMeHHas IIKOJIay.

Hugposaa (komnvromepnasn) nadopamopus (LIJ/I), nporpaMMHO-aNmapaTHbI KOM- TUIEKC, TaTYUKOBAst
CUCTEMa — KOMIUIEKT Y4eOHOTO 000pyA0BaHMs, BKIIOYAIOIINN W3- MEPUTEIBbHBIN OJIOK, HHTEp(elic
KOTOPOTO MO3BOJISET 00ECIIEUYNBATh CBS3b C IEPCO- HATbHBIM KOMITLIOTEPOM, U HAOOp JaTUHUKOB,
PETUCTPUPYIOMINX 3HAYCHUS PA3TUUHBIX (PU3MUECKUX BEIHUYMH.

AIIXP — anmnapart Jyisi TPOBEJACHUS] XUMUYECKUX PEAKIIUI C TOKCUYHBIMU ra3aMU U Ma-paMu, 3aMKHYTBIX Ha
MOTJIOTUTENb.

bana kombunuposannaa npegHazHavueHa JJi1 HarpeBa CTEKISHHBIX U (paphOopoBBIX COCYIOB C peareHTaMu
710 OTIPENCIEHHON TeMIIepaTyphl B 3aBUCUMOCTH OT TEIJIOHOCH- TeJisl. B KauecTBe TeIIOHOCUTENS
BBICTYyMAET Bojia (BOsTHAs OaHs), peYHOU MecoK (1me- couHast 0aHs), CrieluaabHbIE )XKUIKOCTH ( HAIIPUMED,
MacIsiHast 0aHs).

Ilpuéop onsa noayuenusn 2azoe (npuoop Kuprowkuna) — npocTediii mpuoop JISMoTydeHrss HeOOIbIIIOTO
KOJIMYECTBA Ta30B. BeIyckaeTcs B IEMOHCTPAIIMOHHOM | y4e- HIYeCKOM BapHaHTaX.

Cocyo Jlanoonsma (npobupKa ABYXKOJEHHAs ) — MPEACTABISIET COOOM JIBE CITastTHHBIC O] OTIPEICIEHHBIM
YTJIOM MPOOUPKU C OAHUM ropiioM. [IpuMeHsieTcst A JeMOHCTPAIMU3aKOHA COXPAHCHHSI MAaCChl BEIIECTB B
XUMHUYECKHUX PEAKIHSIX.

Mewanka mazHumHnas — yCTPONCTBO JUIS IEPEMEIINBAHUS KUJAKOCTEH, C ITOMOIIBIO BPAIIAIOIIETOCs B
MarHUTHOM TOJIE SIKOPS.

KpaTkoe onucanue noaxoaoB K CTPYKTYPUPOBAHUIO MATEPHAJIOB.
B obpazoBarenbHoii mporpamme (OI1) mpencTaBieHbl CleAyONUE pa3aeibl:

. MeToap! u3ydeHusl BEIECTB 1 XUMHUECKUX SIBICHUN. DKCIEPUMEHTAIbHBIE OCHOBBI XMMUMU.
. HCpBOHa‘{EUH:HbIe XUMHWUYCCKUC ITOHATHUSA.

. PacTBOpBI.

. OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX COGHHHGHHﬁ.

. Teopus 37EKTPOTUTUYECKON AUCCOIUALINH.

. XMMUYECKHUE PEaKIINH.

. XUMHYECKHE JIEMEHTHI (CBOWCTBA METAIJIOB, HEMETAJNIOB U UX COCTMHEHUN ).

B ocHOBY BbIzI€NIEHUS TAKUX PA3/IETIOB 3aJI05KEH XUMUYECKUM SKCIIEPUMEHT, TPAIUIIMOHHAs! CUCTEMA
n3ydeHus xuMund. OCHOBHOH (hOpMOii yIeOHOH ACATEIHHOCTH SIBIISIETCS XUMHUYECKUH AKCIIEPUMEHT,
MIPOBOJIUMBIN B BHJI€ TAOOPATOPHBIX, MPAKTHYECKUX padOT U JEMOHCTpAIHK. J[eMOHCTpaimOHHBIN
SKCIIEPUMEHT MPOBOAMUTCS B TOM CIIy4dae, €CJIM OH OMAaceH JJIs BHITOJIHEHUS yUaUTUMUCS U UMEIOILIUNCS
puOop MpeCTaBICH B €AUHCTBEHHOM AK3EMILISPE.

Jlnis u3ydeHus npeamera «XuMus» Ha 3Tare OCHOBHOTO 0011ero oopa3oBanus oTBoauTcs 136 gacos:

8 k1acc —68 yacos;

9xnacc —68 4acos.

JlanHast o6pazoBaTenbHasl MporpaMma 00ecreyrBaeT YCBOCHUE YUAlUMUCS BaXKHEUITNX XUMHUECKUX
3aKOHOB, TEOPHI U MOHSTHIA, (OPMHUPYET MPEACTABICHUE O POJIM XUMHH B OKPYXKAIOIIEM MUPE U KU3HU
yenoBeka. [Ipyu ’TOM 0OCHOBHOE BHUMaHHE YAESETCS CYIIHOCTH XUMUYECKUX peakuil U METOAaM UxX
OCYILIECTBIICHUS.

OpHMM U3 OCHOBHBIX MPUHIUIIOB TOCTPOCHUS TPOTPAMMBI SIBJISIETCS MIPUHIIMI JOCTYITHOCTH.
DKCnepuMeHTaIbHbIEC TAHHBIE, MOJYYEHHbIE YYAITUMUCS MPU BBITTOJIHEHUH KOJIMYECTBEHHBIX OIBITOB,
MO3BOJISIIOT YYALTUMCS CAMOCTOSITENILHO JIeaTh BHIBOJIbI, BBISIBISATH 3aKOHOMEpHOCTHU. [1oaxo/bl,
3aJI0’KEHHBIE B COJICPKaHNE TIPOTPaMMBI Kypca, CO37al0T HE0OXOAUMBIE YCIOBHUS JJISi CACTEMHOT'O YCBOCHUS
yUYaIlUMHCS OCHOB HaYKH, /I 00eCliedeHHs pa3BUBAIOIIETO U BOCIIUTHIBAIOLIETO BO3ACHCTBYS 00yUeHHsI Ha
JUYHOCTH ydamerocs. @opmupyembie 3HaHUS JODKHBI CTaTh OCHOBOM CHCTEMBI YOSKICHHH IMIKOJIHHHKA,
LEHTPAIBHBIM SIPOM €r0 HAyYHOT'O MUPOBO33PEHHUS.



Paboyasi nporpamMma no xumMus st 8—9 KJI1acCoOB ¢ HCNOJIB30BaHHEM
odopynoBanus nueHrpa «Touka poctay»

Ha 6a3ze mnenrpa «Touka pocra» oOecrmeunBaercs peanu3anysi o0pa30BaTENbHBIX MPOTrpaMM
€CTECTBEHHO- HAyYHOW M TEXHOJOTMYECKOW HamnpaBICHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMH 3aKOHOJATEIbCTBA B chepe 00pa3oBaHus U ¢ yU€ToM pekoMeHnamuii denepanbHOro
orepaTopa yueOHOTo npeameTa « XUuMHUsI».

OOpa3oBarenbHas IporpaMMa MO3BOJSIET HHTETPUPOBATH PeaTU3yeMble TOJIXOAbI, CTPYKTYPY U
coJiepKaHue MPU OpPTaHM3aIuu 00yYeHHUsT XUMUU B 8—9 Kj1accaxX, BRICTPOEHHOM Ha 0ase Jitoboro u3
JOCTYIHBIX Y4eOHO- MeToan4YecKuX koMriekcoB (YMK).

Hcnons3zoBanne obopynoanus «Touka pocta» nmpu peanusanuu ganHoi OIl mo3BonseT co3aaTh
YCITIOBHSA:

- JUISL pacIIMpPEeHHsI COAEepKaHUs IKOJILHOIO0 XMMHUECKOT0 00pa3oBaHMUs;

- U1 IOBBILICHUS TTO3HABATEILHOM aKTUBHOCTH O0YJarOIIMXCs B €CTECTBEHHOHAYYHOM 00J1aCTH;

- JUTSl pa3BUTHS JTUIHOCTH PEOEHKA B MPOIEcCe OOYICHHS XUMHUH, €T0 CTIOCOOHOCTEH,
(dbopMUpPOBaHUSA U yIOBIETBOPEHUS COIIMATILHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

- 17151 paboTHI C 01apEHHBIMU IIKOJIBHUKAMHU, OPTaHU3AIMU UX PA3BUTHUS B PA3THUHBIX
o0macTsax 00pa3oBaTEbHON, TBOPUECKON A TEIHHOCTH.

I[lnannpyemble pe3yabTaThl OCBOCHUSI YUeOHOT0 npeaMeTa « XHMHA» ¢ ONMMCAHUEM YHUBEPCAJIbHBIX
YU4eOHBIX 1efiCTBHii, JOCTUTAeMbIX 00y4aI0IMMHUCH

JIuunocmmuwie peynromamol

Obyuarowuiics NOIY4UM 803MOICHOCHb 0151 POPMUPOBAHUSL CLEOYVIOUUX TUUHOCMHBIX Y V]]:

- OIlpeJieIeHne MOTHBALIUU U3YyYEHHs y4eOHOT0 MaTepuana;

- OLIGHUBAHME YCBaMBAEMOI0 y4eOHOTO MaTepualia, UCXO/S U3 COIMATIbHBIX M IUYHOCTHBIX IIEHHOCTEH;

+ TIOBBIILIEHHE CBOETO 00Pa30BaTEILHOTO YPOBHS U YPOBHS TOTOBHOCTHU K M3YYEHHIO OCHOBHBIX UCTOPHUYECKUX
COOBITHH, CBSI3aHHBIX C Pa3BUTHEM XUMUU U OOIIIECTBA;

- 3HaHME [IPABUJI MIOBECHUS B UPE3BbIYANHBIX CUTYaIUsX;

- OLIGHUBAHHE COLMAIBHON 3HAYMMOCTH PO ecCcuii, CBI3aHHBIX C XUMHEH;

- BJIaJICHHE NPaBUIaMU OE€30MaCHOTO OOpaIleHus] C XMMUYECKUMHU BEIIECTBAMH U 000PYAOBaHUEM,
MIPOSIBJIICHUE 3KOJIOTMYECKON KYIBTYPHI.

Memanpeomemmnuwie pezynomamot PecyiamusHvie

Ob6yuarowuiics NOIY4UM 803MOICHOCHb 05 POPMUPOBAHUsL credyiouux pe2yramuenvlx YY1

- IeNienojaraHye, BKI4Yas IOCTAaHOBKY HOBBIX 1i€JIel, MpeoOpa3oBaHue IPAKTUUECKON 3a7a4uHl B
M03HABATEIbHYIO, CAMOCTOSITEIbHBIN aHAIN3 YCIOBUN JOCTHKEHHS LIEJIM HAa OCHOBE Y4ETa BBIJCIICHHBIX
YUUTENIEM OPUEHTHPOB JIeHCTBHS B HOBOM Yy4€OHOM MaTepuae;

- TUITAHUPOBAHME MYTH TOCTUIKCHUS 1IeJICH;YCTaHOBJICHHUE 1I€JIEBBIX IPUOPUTETOB, BBIICIICHNE
aJIbTEPHATHUBHBIX CIIOCOOOB TOCTHXKEHUS 1IeTH U BBIOOP Hanbosee 3pPpeKTUBHOTO cr10co0a;

* YMEHHE CaMOCTOSITEIbHO KOHTPOIUPOBATh CBOE BpPEMsI U yNIPABIIATh UM,

+ YMEHHE NIPUHUMATh PEIICHUs B IPOOJIEMHON CUTYyalluy;

- TIOCTaHOBKAa y4eOHBIX 3a/1a4, COCTaBJICHUE IJIaHa U TOCJIEJ0BATEIIbHOCTU ICHCTBHIH;

- opranHu3aiys pabouero Mecra MpH BBHIIOJTHEHUH XUMHUECKOTO SKCIICPUMEHTA;

* IPOTHO3MPOBAHUE PE3YJIbTATOB O0yUYCHHUS, OLIEHUBAHNE YCBOCHHOTO MaTepuaa, OI[eHKa KauecTBa U yPOBHS
MOJTyYCHHBIX 3HAHHH, KOPPEKIHUS [UIaHa U crioco0a IeHCTBHS TPH HEOOXOAUMOCTH.

Ilosnasamenvhvie

Obyuarowuiics NOIY4UM 803MOICHOCHb 015 POPMUPOBAHUL CLedYIOWUX No3Hasamenbhblx YV/I:

+ TIOUCK U BBIJEJICHUE UH(POPMALIUY;

- aHaNu3 yCJIOoBUH U TpeOOBaHUil 3a/1a4n, BEIOOD, COMOCTAaBICHUE U 0OOCHOBAaHHUE CII0C00a pElIeHus 3a1auH;
- BbIOOp Hanbosee H3PPEKTUBHBIX CIOCOOOB pEIICHUS 3a/1a41 B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

- BBIJIBU)KEHUE M 000CHOBaHME TMIIOTE3bI, BEIOOP criocola e€ mMpoBepKu;

* CaMOCTOSITENIbHOE CO3/IaHUE aIrOPUTMA AESITEIbHOCTH IPU PELICHUHU MPOoOJIEM TBOPUECKOTO U TIOUCKOBOTO
XapakTepa;




- YMEHHS XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOSHUIO U CBOMCTBAM;

- ONHCBIBaHUE CBOMCTB: TBEPABIX, KUAKUX, Ta3000pa3HbBIX BEILIECTB, BBIJCIICHNE UX CYILICTBEHHBIX
MPU3HAKOB;

- M300paK€HHE COCTaBa MPOCTEUIITNX BEIIECTB C MOMOIIBI0 XUMHUECKUX (GOPMYI U CYITHOCTH XUMUYIECKUX
pEeaKUrii C MOMOIIBIO XUMHUECKUX YPABHEHUM;

- MpoBeJieHUE HAOIIOACHUI, ONIMCAHNE TPU3HAKOB U YCIIOBUM TE€UEHUSI XMMHUYECKUX PEaKIUi, BBITIOJTHEHHE
XUMHYECKOTO IKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHAIM3a HAOIIOICHUH 32 IKCIIEPUMEHTOM, PEIICHUE 3a1a4,
MOJIy4eHHEe XUMHUYECKOI MHPOpMAIK U3 pa3- JIUYHBIX UICTOYHHUKOB;

* YMEHHUE OpraHU30BBIBATH UCCIIEIOBAHUE C IIEJIbIO TPOBEPKHU THUIOTE3;

- YMEHHE JIeJIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 AaHAJIOTHUH) W BBIBOJIBI;

- yMeHHE 00BEKTUBHO OLICHUBATH MH()OPMAIIHIO O BEIIECTBAX U XUMHUUECKHUX MPOIECCaX, KpUTHUECKU
OTHOCHTBCS K TICEBIOHAYYHOU HH(OPMALINH.

Kommynuxamusnule

Obyuarowuiicst NOIY4Um 803MONCHOCMb OJis1 POPMUPOBAHUS CLEOYIOUUX KOMMYHUKamuenvlx YV/]:

- TIOJIHOE W TOYHOE BBHIPAKEHUE CBOUX MBICIICH B COOTBETCTBHH C 33]]a4aMU U YCIOBHSIMH KOMMYHHUKAIIUH;

- aJICKBATHOE MCITOJIb30BAHUE PEUEBBIX CPENICTB JJIsI yU4ACTHUS B IUCKYCCHUU U apTyMEHTAIMH CBOSH TO3HIIHH,
YMEHHE MPEACTABIATh, KOHKPETHOE COJIEPIKAaHUE C COOOIICHUEM ero B TUChbMEHHOW U yCTHOU (opme,
ompeieeHrue CocO00B B3aMMOICHCTBHS, COTPYTHUUECTBO B TTIOMCKE U cOope nHpopmaiuu;

- ompejelieHre ClIOCOO0B B3aUMOCHCTBHSI, COTPYTHUYECTBO B TIOWCKE M cOOpe HHPOPMAIUH, YIacTUE B
aalore, IIaHUPOBaHKUE OOLINX CIIOCOOOB PabOThI, MPOSBICHUE YBAKUTEIbHOTO OTHOILIEHUS K APYTUM
y4aImmcs;

- OMHCAHME COJIEP>KAHUS BBITIOTHSAEMBIX AEUCTBUM C 1IEJIbI0O OPUEHTUPOBKH B MPEAMETHO- MPAKTUYECKOM
NesITeNIbHOCTH;

* YMEHHS YUUTHIBATh pa3HbIe MHEHHS U CTPEMHUTHCSA K KOOPIMHAIIMY Pa3TUYHbIX MO3UIUI B COTPYAHUYECTBE;
dbopMynupoBaTh COOCTBEHHOE MHEHHE U TIO3HIINIO, apTYMEHTHPOBATh M KOOPIUHUPOBATH €€ C MO3UIUIMU
NapTHEPOB B COTPYAHUUYECTBE MPU BbIPAOOTKE OOIIEro pelIeH!s] B COBMECTHOM 1€ATEIbHOCTH;

+ OCYIIECTBIISATH B3aMMHBIN KOHTPOIIb U OKA3bIBaTh B COTPYIHUYECTBE HEOOXOAUMYIO B3aHMOIIOMOIIIb;

- TUTAHUPOBATH O0IIKE CIIOCOOBI pabOThI; OCYIIECTBIATH KOHTPOIIb, KOPPEKIUIO, OLICHKY JICUCTBUN MapTHEPA,
YMETh YOCKIaTh;

- UCIOJIb30BaTh aJICKBAaTHBIE S3bIKOBBIE CPE/ICTBA I OTOOPaKEHHUSI CBOUX UYyBCTB, MBICIICH, MOTUBOB U
noTpedHOCTEl; 0TOOpakaTh B peuu (onucaHue, 0ObSICHEHNE) COJCPKAHNE COBEPIIAEMBIX JICHCTBHIA, KaK B
(dhopme TPOMKOI COMATM3UPOBAHHOM peyH, TaK U B (hOpMe BHYTPEHHEH peyH;

- pa3BHUBAaTh KOMMYHHUKATHUBHYIO KOMIIETEHIUIO, UCTIOIb3Ys CPEACTBA YCTHOW U MUChbMEHHON KOMMYHUKAIUH
npu paboTe ¢ TeKCTaMu y4eOHHMKA U TOTIOTHUTEILHOM TUTePaTypPOid, CIPABOYHBIMU TaOIUIIAMU, IPOSIBIIATH
TOTOBHOCTb K YBRKCHHUIO MHON TOYKHU 3pEHUS PU OOCYKACHUH PE3YJIbTaTOB

BBITIOJTHCHHOU PaOOTHI.

Ilpeomemmnoie pe3yromamal

Obyuarowuticss HAyUUMCcs:

- MPUMEHSITh OCHOBHBIE METObI TO3HAHUS: HAOIIOCHNE, U3MEPEHHE, IKCIIEPUMEHT;

- OMHCHIBATH CBOMCTBA TBEPABIX, KUJKUX, Ta3000pa3HBIX BEUIECTB, BBIACISS UX CYIIECTBEHHBIC PU3HAKH,

* PacKpBIBaTh CMBICH 3aKOHA COXPAaHEHUSI MACcChl BEIIECTB, AaTOMHO-MOJIEKYIIPHOU TEOPHUH;

- pa3nuyaTh XUMHUYECKUE U (PU3UUYECKHE SBIICHUS, HA3bIBATh MMPU3HAKH U YCIOBHS MPOTCKAHUS XUMUIECKUX
peaKuuii;

- coOroIaTh MpaBmiIa 0€30MacHOM PabOThI MPH MTPOBEICHUH OIIBITOB;

- TIOJIb30BaThCS J1a00PATOPHBIM 00OPYIOBAHUEM U MTOCYIOM;

- TIOJIy4aTh, COOMPATh Ta3000pa3HbIE BEIIECTBA U PACIIO3HABATH UX;

- XapaKTepu30BaTh GUINUYECKUE K XUMUIECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX COSTUHCHHIA,
MIPOBOAUTDH OMBITHI, MOJATBEPKIAIOLINE XUMUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB;

* PaCKpPBIBATh CMBICH IMOHATHUS «PACTBOPY», BEIYUCIATH MACCOBYIO JIOJIO paCTBOPEHHOTO BEIIECTBA B PACTBOPE,
TOTOBUTH PACTBOPHI C OMPEACIEHHON MAaCCOBOM J10JI€H PACTBOPEHHOTO BEILIECTBA;



- XapaKTepU30BaTh 3aBUCUMOCThH (DU3UIECKUX CBOMCTB BEIIECTB OT THIA KPUCTAIUIMYECKON PEIIETKH,
ONPEACIISITh BU XUMUYECKON CBSI3M B HEOPTraHUYECKUX COCAMHEHUSIX;

- pacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUU IEKTPOJIUTHUECKON TUCCOLMALINN, COCTABIIATh YPABHEHHUS
ANEKTPOIIUTUICCKOM TUCCOIIUAIIUHN KUCIIOT, IEI0YeH, COJICH 1 peakiuii HOHHOTO OOMEHa;

* pacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI, OMPEACIISATh OKUCIUTENb 1
BOCCTAaHOBUTEIIb, COCTABJIATh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUI;

- Ha3bIBaTh ()aKTOPHI, BIUSAIONINE HA CKOPOCTh XMMHUYECKOH PEaKInu;

+ XapaKTepHU30BaTh B3aUMOCBS3b MEKy COCTABOM, CTPOEHHEM U CBOMCTBAMH HEMETAJIJIOB U METAJLJIOB;

* MPOBOJIUTH OMBITHI MO MOJTYYEHHUIO U U3YUYECHUIO XUMUYECKUX CBOMCTB Pa3IMUHBIX BEIIECTB;

* TPaMOTHO OOpAIIATHCS C BEUIECTBAMH B TOBCETHEBHON KHU3HU.
Obyyarowuiica NOIYUUM 8O3MONACHOCTND HAYYUMBCA.!

* BBIJIBUTaTh U MPOBEPSATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BEUIECTB HA OCHOBE UX
COCTaBa M CTPOCHHUS, X CIIOCOOHOCTH BCTYINATh B XUMUUECKHE pe- aKIIUU, O XapaKTepe U MPOIyKTax
Pa3IUYHBIX XUMUYECKUX PEaKLUid;

- XapaKTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIMUBATh MPUUYUHHO- CJICJICTBEHHbIE
CBSI3M MEXIY JaHHBIMU XapaKTEepPUCTUKAMHU BEILECTBA;

- COCTaBIISITh MOJICKYJISIPHBIC U TIOJTHBIC HOHHBIC YPABHEHUS IO COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

- MIPOTHO3HPOBATh CIIOCOOHOCTDH BELIECTBA MPOSIBIISTH OKUCIUTENbHBIE UM BOCCTAHOBUTEIBHBIE CBOICTBA C
y4E€TOM CTEMEHEW OKUCIICHUS 3JIEMEHTOB, BXOSIIUX B €0 COCTAaB;

- BBIIBUTaTh U MPOBEPSTH SKCIIEPUMEHTAILHO TUIIOTE3bI O Pe3yJIbTaTaX BO3AEHCTBUS Pa3InYHBIX (PAaKTOPOB
Ha U3MEHEHUE CKOPOCTH XUMHUECKON pPeaKInH;

- HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS I SKOJIOTMYECKH IPaMOTHOIO MTOBE/IEHUS B OKPYKAIOIIel cpee;

- UCIOJIb30BaTh NPUOOPETEHHBIE KITI0UEBbIe KOMIIETEHIIMH MIPH BBITOJHEHUH MPOEKTOB U PEIIEHUU y4eOHO-
UCCIIEIOBATENbCKUX 3a]1a4 M0 U3yYEHHUIO CBOMCTB, CIOCOOOB MOJIyYE€HHUS U PACIIO3HABAHUS BEUIECTB;

- 00BEKTHUBHO OILIEHWBATh HH(POPMAIIHIO O BEIIECTBAX U XMMHYECKHUX MPOIECCaX;

- OCO3HaBaTh 3HAUYEHUE TEOPETUUYECKUX 3HAHUM 110 XUMUU JJIs IPAKTUYECKOH 1eATeIbHOCTH YEJIOBEKa;

- cO37aBaTh MOJEIU U CXEMBI JUIsl pelIeHrs yueOHBIX U MO3HABATENbHBIX 33/1a4; TOHUMAaTh HEOOXOJMMOCTh
coOMI0ICHUS MTPEANNUCAaHUH, TPeJiaraeMbIX B MHCTPYKLHAX IO UCIIOJIb30BAHHUIO JIEKAPCTB, CPENICTB OBITOBOM
XUMHH U .



TemaTnueckoe miannposanue TemaTuveckoe MJIAHUPOBAHUE MaTepuaJia B 8 Kiiacce

Ne Tema Coaepxanue HeneBas ycranoska [Kou-Bo | Ilinanupyemblie pe3yJibTaThl Hcnonb3oBanue
n/n ypoKa 4acoB odopynoBanust

1 Meronasl no3Hanus B [[Ipakruueckast padora Ne I [3HaKoMcTBO ¢ 1 |[YmMeHue nonp3oBarhcs JlaTuuk ~ TemMneparypsl
XUMUU. «3ydenne CTpOeHHs OCHOBHBIMHM METOJIaMHU HarpeBaTeIbHBIMU pUOOpaMu (TepMomapHbIii),
(OKCIEpPUMEHTAJIBHBIE [11aMeH I » HayKH CIIMPTOBKA
OCHOBBI XUMUU

2 Meronsl no3Hanus B JlabopaTopusblit onbIT Ne 1 3HAKOMCTBO C 1  |Onpenensats BO3MOXHOCTh JlaTuuk ~ TemMneparypsl
XUMUH. «J10 KaKoit TeMIepaTyphl OCHOBHBIMHM METOJaMHU MPOBEJCHUS peaklUii U IPOIECCOB, |((TEPMOIAPHBIN),
9KCHCpI/IM€HTaHBHLIC MOYKHO HarpeTh BCH_ICCTBO?» HAayKH Tpe6y10mnx HarpeBaHusd CIIMPTOBKaA
OCHOBBI XUMUU

3 |Metonas! no3Hanus B JlaGopatopHslii onbIT Ne 2 JlaTe ipencraBieHue o 1 [Ymenue BbIOMpaTh NPUOOPHI 115t JlaTuuk TeMIiepaTypbl
XAMUH. «3mepenue TemmnepaTypbl [TOYHOCTH M3MEPEHUI MPOBEICHUS U3MEPEHUN, TPEOYIOMNX (TEpMOTIAPHBIN ),
DKCIIepUMEHTAIbHBIC KUTICHHUS BOJIBI C IOMOIIBIO  [U(PPOBBIX JaTYUKOB U TOYHOCTH ITOKa3aHUH. CIIMPTOBKA TEPMOMETD,
OCHOBBI XUMUU MaTYMKa TeMIIEpaTypbl U AHAJIOTOBBIX MTPUOOPOB DIEKTpUYECKas

TEPMOMETPA» MIUTKA

4 Metoasl mo3Hanus B Jlaboparopuslit ombiT Ne 3 CdopmupoBath 1  [3nath mporuecchl, npoTekaromue npu JlaTuuk  Temneparypsbl
XUMUU. «OmnpeneneHne TeMIepaTypsl [IPEICTaBICHUE O MJ1aBJICHUU BELIECTB U UX (TepMomapHbIii),
DKCIEpUMEHTAJIbHBIE [TIABJICHUS U KPUCTAIIN3ALMHU|[TEMIIEPATYPE TIaBICHUS, KpUCTAJIIN3ALUI CIIMPTOBKA
OCHOBBI XUMUU MeTasua 00paTUMOCTH TJIaBJICHUS

M KpUCTAJUIU3ALMH

5 [lepBonauanbubie  JlaGopaTopHblif onbIT Ne 4 JKCIEpUMEHTAJILHOE 1 |YmMerpb oTninyath BOJONPOBOAHYIO  [JlaTumk 31eKTpo-
XUMUYECKHE «Omnpenenenne OnpeeIeHue BOJY OT IUCTWJIJIMPOBAHHOW, 3HaTh, [IPOBOJHOCTH,
MOHATHS. YncThIe BOJIOITPOBOJAHOMN U MUCTUIUIMPOBAHHOMN U [OYeMy ISl IPOBENCHUS 11 (POBOY MUKPOCKOIT
BEILECTBA U CMECH  |TUCTUJUIMPOBAHHOM BOABDY  [BOJOIPOBOJIHOM BOABI PKCIEPUMEHTOB MCIOIb3YIOT

JMCTHJJIMPOBAHHYIO BOAY

6 [lepBonHavasibHble  |[{eMOHCTpaIlMOHHBIN M3yueHne XuMUIECKUX 1 [Ymers OTJINYATh buznveckue/laTuynk TemMmnepaTypbl

XUMHUYECKUE prcriepuMeHT Ne 1 SIBJICHU [IPOLIECCHI OT XUMUYECKUX PEAKIU  [[UIATUHOBBIN

noHATHS. YUCThIE
BEIIECTBA U CMECHU

«Bblaenenne u norioieHne
TeIIa IPU3HAaK XUMHYECKOU
peaKum




7 |MepBonauansHbIE JleMOHCTpaliMOHHBIN N3yuenue sBreHni 3HaTh, UTO NPU NPOTEKAHUU [TpuGop AJ1s1 OTIBITOB C
XAMHYECKHE skcrepuMeHT Ne 2. IIPHU PA3JI0KEHUU PEaKLHI1 MOJIEKYJIbI BEIIECTB INEKTPUUECKUM
MOHATUS. «Pa3znoxxeHue BOJIbI CJIOKHBIX BEILIECTB pa3pylIatoTCs, a aTOMBI TOKOM
[IpocTsie u AIEKTPUUECKUM TOKOM» COXpaHAIOTCS (1J151 BEILIECTB C
CJI0KHBIE MOJIEKYJISIPHBIM CTPOEHHUEM )

BEILIECTBA

8  [MepBoHauanbHEIE JleMOHCTpaliMOHHBIN DKCIEPUMEHTAIILHOE 3HaTh GOPMYIHPOBKY 3aKOHA U Becsl
XUMUYECKHE skcriepuMeHT Ne 3. «3aK0H | 10Ka3aTeIbCTBO YMETh IPUMEHSTH €T0 Ha AJIEKTPOHHbBIE
MOHATHUS. 3aKOH COXpaHEHHUs MacChl NeCTBUS 3aKOHA MIpaKkTHUKE, IPU PEUIEHUH pac-

COXpaHEeHUs BELLECTB) YETHBIX 3a/1a4
MacChl BEIIECTB

9 Knaccel JleMOHCTpaliMOHHBIN DKCIEpUMEHTAIILHO 3HaTh 00BEMHYIO JIOJIIO CO- [Tpubop mst
HEOPraHWYeCKUX skcriepuMeHT Ne 4. ONpeNIeTUTh CTaBHBIX YacTel BO3/lyXa oTnpeeIeHUs] COCTaBa
COCTMHEHHUI. «Ormpenenenue coctana coJiep>KaHue BO3/1yXa
CocraB Bo3ayxa BO3/IyXa» KHCJIOPOJIa B BO3/1yX€E

10 [Knaccwr Ipakruyeckas pabota Ne 2 | Cynres comu u3 YMeTh MPOBOIHUTH IIPOCTEHIITIE Iudposoit
HEOPTraHUYECKUX «ITomy4enue MeIHOro KHCJIOTBI U OKCHJIA CHHTE3bI HEOPraHUYECKUX MUKPOCKOII
COCTUHEHUN. Kymopocay MeTalljia BEIIECTB C UCMHOJI30BAHUEM
CBOMCTBA KUCIIOT. MHCTPYKIIUU

11 | PacTBOpEI JlaGoparopubiii onbit Ne 5 cenenosars VMmeTh npecTaBIeHue O Pas- JIaTuuK TeMIepaTyphl

«3yueHne 3aBUCUMOCTH 3aBUCHUMOCTh HOM 3aBUCUMOCTH
PaCTBOPMMOCTH BELIECTBA OT |pacTBOPUMOCTH OT PacTBOPUMOCTH BEIIECTB OT
TCMIICPATYPbD» TeMIECpaTypbl TCMIICPATYPhbL
12| PactBope! JTaGoparopretii omeiT Ne 6 [TTokasaTh 3aBMCHMOCTS VYMeTh UCIoab30BaTh HU(PPOBOH [udposoii
«Habmroaenue 3a pocToM PacTBOPUMOCTHU OT MUKPOCKOII [Tl U3y4eHUsT (POpMBI MUKPOCKOII
KPHCTAJLIIOB) TeMIIEpaTypbl KPHUCTAJIOB
13 | PacTBOpHI. Jla6opatophbiii onbiT Ne 7 [ChopMHUpPOBATH MOHSTHS HimeTh TipecTaBIIeHUE O JlaTuuk TemrepaTypbl
«ITepechIIeHHBIH pacTBOpy» |(Pa30aBICHHEII pa3IUYHON HACBIIEHHOCTH TJIATHHOBBII
pactsop», pacTBOpa pacTBOPAEMbIM
«HACBILLIEHHBIN pacTBOP», BEIIECTBOM
IIePECHIICHHBIN

pacTBOp»




14 | PacTBopsI [Ipakruyeckas padota Ne 3 \(Chopmuposats YMmeTs onpenenaTs JlaT4uK ONTHYECKOM
«Omnpenenenne MpeICTaBICHUE O KOHIICHTpALMIO pacTBoOpa, IUIOTHOCTHU
KOHILICHTpA1 BCIICCTB KOHIIEHTpAaIy BellecTBa U HUCIOJIBE3YSI HHCTPYKIIUIO
KOJIOPUMETPUICCKUM TI0 KOJIUYCCTBCHHOM aHaIU3e
KaTMOPOBOYHOMY I'paduKy»
15| Kpucrammorun JTaGopaTopHbiii omeiT Ne 8 Cdopmuposathb NOHSTHE 3HaTh CIIOCOOHOCTH JlaTuuk Temnepa-
paThl «Ornpenenenue Temneparyps | «Kpucrammornupar KPUCTAIJIOTHIPATOB TYpBbI IJIATUHOBBIN
[PA3JIOKCHUS pa3pymiaTbCs MPU HarpeBaHUU
KPUCTAITIOTUAPATAY
16 [Knaccer Ipakrnaeckas pabora Ne 4 CchopmupoBaTh YmMerts onpeaenats pH Harunx pH
neopranuueckux  [«Omnpenenerne pH pacTBopoB npencrasnenue o pH cpepl pacTBOpoOB
COCIIMHCHUM. KHCJIOT U ILEJI0YeH» KaK XapaKTepUCTUKU
OcHOBaHUS KHCIIOTHOCTH pacTBOpa
17 | Kmaccsr JTaGopaTopHblii ombrT Ne 9 CdhopmupoBatsb [IpumensaTs ymeHus no Hatunx pH
Heopranmueckux  («Onpenenenne pH NIpEICTaBIEHUE O onpexaeneHuto pH B
COCMHECHHIA. [PA3JIMYHBIX CPEI» mkaie pH IPaKTUYECKON
OcHoBaHus JeATETbHOCTH
18 | Knaccrr JlaGoparopHbiii omerr Ne 10 OKCHepUMEHTAIbHO [Tonnmars cymHoOCTH npolrecca Hatuuk pH, no3atop
HEOPraHUYECKHU «Peakius HEWTPATM3auhy». | noKa3aTh XUMUUECKHUE HEUTpAIU3aALUA U TPUMEHSTh 00BEMa KUIKOCTH,
X COCIUHCHUH. J{eMOHCTPALIMOHHBII CBOMCTBA OCHOBaHMUI MPOLECC HEUTPpAIU3ALIMM HA OropeTka, JaTuuK
XuMHuecKue prcriepuMenT Ne 5 TIPaKTHKE TEeMIIepaTypPhl JaTIHK
CBOMICTBA «OcnoBanus. TermmoBoit IaBJICHUS.
OCHOBAHMI1 b dexT peakuy ruApPOKCHIA
HATPUS C YTIIEKUCIBIM Ta30M»
19 | Cgoiictpa JTaGoparopubiit onbit Ne 11 |1 cnionszopats MOJTyYEHHBIE YMeTs onpeaensaTh Hatank pH
HEOPraHUYECKUX «Omnpenenenne KUCIOTHOCTH 3HaHMs JUISL OIIpeAeIICHUS KHCJIOTHOCTH ITOYB
COCJIMHECHMI [10YBBI» KHUCJIOTHOCTH PacTBOPOB
20 XuMugeckast JIeMOHCTPALMOHHBIN OIBIT | [[oka3aTh 3aBHCUMOCTD YMeTh onpeAenaTh THIT JlaTuuk TeMrepaTypbl
CBA3b Ne 6 «Temneparypa (bUBUYECKUX CBOMCTB KPUCTAJUTMYECKUX PEHIETOK TepMONapHBIN
IUTABJICHAA BEIICCTE C BEILECTB OT THUIIA 10 TEMIIEPATYPE ILIABICHUS
Pa3HbIMH THITAMH ) XUMHUYECKOH CBA3U
KPUCTAJUTMYECKUX PELIETOK»




TeMaTnuyeckoe IVIAaHMPOBaHUE Y4eOHOT0 MaTepuaJia B 9 Kiacce

Ne Tema Conep:kanue IlesieBasi ycraHoBKa ypoka KoJ1-Bo [[I1aHupyeMble pe3yabTaThl Acnosib30BaHue
n/n 4acoB o0opynoBaHust
1 Teopus anexktpo-  [JlemoHcTpaunoHHslii onbIT  [[loka3aTe, uTo pacTBopeHue |1 3HATh, YTO pacTBOpPeHUE — (PU3UKO- [JlaTUNK TeMIepaTypsl
ITUTUYECKOM No 1 «TemoBoit dpdexT BEILIECTB UMEET PSiJI XUMHYECKHUI TTPOLIECC MJIATUHOBBII
ITUCCOLIAIIUN [PACTBOPEHMUS BEIIECTB B MPU3HAKOB XMMUYECKOM
BOJIEN [peaKkumumn
2 Teopus anexktpo-  [[Ipaktrdeckas padota Noe 1  [BBeneHue moHsTuit 1 'YMETh SKCIEPUMEHTAIBHO JlaTunk
ITUTUYECKOMN «OIEKTPOJIUTHI U KQIEKTPOJIUT» U ONPENENAT INEKTPOIUTHI U PIEKTPONPOBOJHOCTH
ITUCCOLIAIIUU HE3JIEKTPOJIUTHI) HEDJICKTPOIUT HEAJIEKTPOJIUTHI
3 Teopust anexktpo-  JlabopaTtopHsiii onbIT Ne 1 CdopmupoBaTh 1 3HATh, KAKOE BIMSHUE OKa3biBaeT |JlaTunk
ITUTUYECKOM «BnusitHue pacTBopUTENs Ha  [IPEJCTABICHUE O BIUSIHUU BOJIa HA IUCCOIMALINIO BEUIECTBA  PJIEKTPONPOBOJHOCTH
UCCOLIMAUN ITUCCOLTALINIOY [PACTBOPUTEIIS HA
ITUCCOIMAIIUIO AJIEKTPOJIUTA
4 Teopust anexktpo-  JlabopaTopHslii orbIT Ne 2 ODKCIIEPUMEHTAIILHO BBECTH |1 'YMeTh onpeaensaTh CUJIbHbIE U JlaTunk
ITUTUYECKOM «CuIIbHBIC U c1a0bIe MOHSITHE «CIIA0BIN CI1a0bIe AMEKTPOJIUTHI C TIO- MOIIBIO PIEKTPOIPOBOTHOCTH
TUCCOIT ALY, PIEKTPOJIUTHI PIEKTPOJIAT TaTYMKA JIEKTPONPO- BOAHOCTH
CunpHBIC U clla0ble
DIIEKTPOJIUTHI
S5 Teopust anexktpo-  Jlabopatopusriii onbIT Ne 3 CdopmupoBaTh 1 3HATh 3aBUCUMOCTD JlaTunk
ITUTUYECKOM «3aBHCUMOCTD [pEICTaBICHUE O PIIEKTPOIPOBOIHOCTH PACTBOPOB OT PIIEKTPOIPOBOJIHOCTH
UCCOLIMAUU PIEKTPONPOBOJHOCTH 3aBUCUMOCTH KOHLIEHTpallul NOHOB
[PACTBOPOB CHJIbHBIX AIIEKTPOIPOBOAHOCTH
PIEKTPOJIUTOB OT [PACTBOPOB OT KOHLIEHTpALU
KOHILICHTPALIUU HOHOBY» MOHOB
6 [Teopus amektpo- |[IpakTrdeckas padora Ne 2 [3akpenuTh IMpe/iCTaBICHUE O 1 [YMeTb 3KCriepUMEHTAIBLHO JlaTunk
ITUTUYECKOM «Onpenenenue BaBUCUMOCTHU ONpEeNIEeNsATh KOHLIEHTPALIUIO COJIU B PIEKTPONPOBOJHOCTH
UCCOLIMAUN KOHLICHTPALUU COJIH 110 PIEKTPONPOBOJHOCTH [PacTBOpE € MOMOILBIO AaTYHUKA
AIIEKTPOIPOBOIHOCTH [PACTBOPOB OT KOHLIEHTpAIlUU AIIEKTPONPOBOAHOCTH
[pacTBOpa MOHOB
7 [Teopwus anektrpo- JlaboparopHslii onbiT Ne 4 HccnenoBats ocobenHoctd| 1 [[Ipumenars 3HaHus o peaknuulaTyuk
ITUTUYECKOMN «B3anmonericteue [IPOTEKAHUs peakuuu HEHUTpalIU3alliy B UHBIX YCIOBUAX PIEKTPONPOBOAHOCTH,
IMUCCOLMALINH. TUIPOKCUAA Oapus ¢ CepHOMHEHTpamm3anun no3aTop o0béMa

Peakniuy HOHHOTO
oOMeHa

KUCJIOTOM»

PKUIKOCTH, OFOpEeTKa




Teopus snekTpo-

JlaGoparopuslii onbiT No 5

ODKCIEPUMEHTAIBHO

3HATb, YTO BCE PACTBOPUMBIE B BOJIE

JlaTunk

ITUTHYECKON «OOpazoBaHue comeit Moka3aTb 0Opa3oBaHuUe COJIU SIBJISIFOTCSI CUIIBHBIMU AIIEKTPOIPOBOHOCTH
UCCOLIMAUN AMMOHUS» MOHOB IPU PEAKLINU PIEKTPOJINTAMHU

AMMHaKa ¢ KUCI0TaMHu
XUMUYECKUe JTaGopaTopHslii onbiT Ne 6 M3ydeHne OKUCIUTETBHO- MeTh IpeacTaBlIeHHE O Te- JlaTuuk TeMreparypsl
peakuum. «3ydyeHne peakuu BOCCTAHOBUTEJIbHBIX MI0BOM 3(PeKTe OKUCIUTENBHO-  [IATUHOBBIM
OKHCIUTENBHO- B3aUMOJICHCTBHA CyIb(pUTA  [IPOLIECCOB, MPOTEKAIOIIMX C BOCCTaHOBUTEJIBHBIX pEaKIUi
BOCTAHOBUTEJIBHBIE HATPUS C IEPOKCUIOM BOJO- [BBIACICHUEM YHEPTUN
peakuuu (OBP) pona»

10 Xumunueckue UlaGopaTopusblif onbiT Ne 7 Jloka3aTb, 4TO B IpOIECCE MMeTs npeacraBieHus o pas- Jlatuuk pH

peakiuu. OBP «M3menenne pH B xone npotekanuss OBP BO3MOXkHO| ITAYHBIX MPOIYKTaX OKUCIUTEIbHO-
OKHUCJIUTEIBHO- 00pa3oBaHUE KHUCIOTHl HWIIH BOCCTAaHOBUTEJIBHBIX pEaKIUi
BOCCTAaHOBUTEIIBHBIX [1EJI0YN
€aKIui»

11 Xumuyeckue JTaGopaTopHsbiii onbIT Ne 8 KonnuecTBEHHO 3HATh, YTO METAJUIBI SIBJISIOTCS JlaTuuK HaNpsOKEHUS

peaxkuu. OBP «CpaBHUTEIbHAS 0XapaKTepU30BaTh BOCCTAaHOBUTEIISIMU C Pa3HOU
XapaKTEPUCTHKA BOCCTAHOBUTEIbHYIO BOCCTaHOBUTEJIBHON CIIOCOOHOCTHIO
BOCCTAaHOBUTENb HOI CIIOCOOHOCTH METAJIJIOB
CIIOCOOHOCTH METAJUIOB)»

12 Xumunueckue JleMOHCTpallMOHHBIE ONBITEl  [I3y4nTh 3aBUCUMOCTD 3HATh 3aBUCUMOCTb CKOPOCTH [TpuGop st
peakiuu. CxopocTthNe 2 «M3ydyeHue BIUSIHUSA CKOPOCTHU PEAKIUU OT [PEAKIMK OT Pa3IUYHBIX (PAKTOPOB — [MILTIOCTPAITUN
XUMUYECKON [Pa3TYHBIX (DAaKTOPOB HA pa3IM4YHbIX (PaKTOPOB TEMIIEPATYPbI, KOHLIEHTpaLUH 3aBUCHUMOCTH CKOPOCTH
peakuuu CKOPOCTh PEaKIIH» [pearnpyromux BEIIECTB, XUMUYECKON peaKuu

KaTajau3aTopa, IPUPOABI BEIIECTB, (0T YCIOBUI
MJI0IA U COIPUKOCHOBEHMS
BEILIECTB
13 Hewmetamisl. ['ano- |JleMOHCTpallMOHHBINA OMBIT  [JKCIIEPUMEHTAIBLHOE 3HaTh (U3MYECKUE U XUMHYECKUE |Ammapar Jist
[EHBI Ne 3 «M3yuenne puznueckux M3ydeHrne GU3NIECKUX U CBOMCTBA raJIOCHOB. [IPOBEICHU
1 XUMUYECKHUX CBOMCTB XMMHUYECKUX CBOMCTB XJIOpa 'YMeTh 3anIMChIBaTh YPaBHEHUS XUMHUYECKUX ITPOLIECCOB
XJI0pa» [peaKiuii TaJOreHoB ¢ MeTaJlJlaMH,
HEMETAJUIAMU, UX Pa3IUIHYIO
OKHUCJIUTEIHHYIO CTOCOOHOCTh
14 [anorensl [IpakTudeckas padota Ne 3 |OnpenenuTsb conepkaHue 'YMeTh IPUMEHSITh JlaTuuk XJIOpUI- HOHOB

«Omnpenenenue coaepxKaHus
XJIOPHUI-MOHOB B TIMTHEBOM
BOIE»

XJTOPUA-HOHOB B
MCCIIETyeMbIX pacTBOpax

MOHOCCJIICKTUBHBIC JaTYUKHU




15 (CepoBoaopon, JleMOHCTpanMOHHBIN ONBIT:  |M3yunTh TabOpaTOpHBIE 3HaTh JJabOpaTOpPHBIE CIIOCOOBI Anmnapat aJist
CyIb(UIBI «[Tomyuenue cepoBoOpOaa U CIIOCOOBI OTYUYECHHUS CEPO- [10JTydCHUA CEPOBOAOPOJA, €TI0 IIPOBEACHUS
M3y4EHUE €T0 CBOMCTBY. BOJIOPO/Ia, €T0 CBOMCTBA U (bu3HICCKHE M XHMHUCCKIE CBOMCTBA. |y yiVpqecKUX PeaKIiil
J1aGOpaTOPHBIiA OTIBIT: CBOWCTBA CYIb(GHIOB ¥ METh NPOBOZMTE KaueCTBEHHBIE (ATIXP), mpuGop st
«CuHTE3 CEpOBOAOPOIA. PCAKILIH Ha CCPOBOIOPOL M COITH [OJIy4EHUS Ta30B WU
KauecTBeHHBIE peaKkIIMU HA CCPOBONOPONFON KHUCIOTH, COCTARIATE annapat Kumnmna
COOTBCTCTBYIOIHUC YPABHCHUA
CEPOBOIOPOA U CYJIb(PUIIBI» HMHUECKHX PeaKTIHi
16 Hewmeranmns. JlaGopaTopHslif onbIT Ne 9 [DKcTIepUMEHTAIBHO 3HATh, 4YTO pacTBOp aMMuaka B Boje|/laTunk
AMMUaK «OCHOBHBIE CBOICTBA IMOKa3aTh NPUHAICKHOCTh — CJIa0BIi DJIEKTPOIUT. Y METh PIIEKTPONPOBOJIHOCTH
aAMMUaKa [pacTBOpa aMMHaKa K OINPEAEIIATh ITO CBOMCTBO C
CI1a0BIM AJIEKTPOJIUTAM MOMOILBIO JaTYMKa
DIIEKTPONPOBOIHOCTH
17 |Oxcun azora (IV)  [leMOHCTpaUMOHHBIE ONLITEL:  [MI3ydUTh MPOMBINIJICHHBIC U 3HATH POMBIIIICHHbIE H ‘TepMOpe3nCTOPHBIIA
«I[lomyueHne okcuaa azora mabopaTopHbIE CIIOCOOBI 11abopaTOPHBIE CLOCOOb! HOMYICHHS.  |TaTUMK TEMIIEPATypHI,
(IV) 1 u3yuenue ero CBOMCTBY; o ryueHmMs OKCHAA A30Ta okcuna asota (IV), ero pusmieckne ¥ |narqyk pH, gaTanx
«Oxucnenune okcuaa azora (1) (IV), ero cBoiicTea, XUMUYIECKHE CBOHCTBA. YMETh DIIEKTPOIIPOBOIHOCTH,
1O OKCH A aj‘}OTa (IV)», NpPUMEHEHHE B COCTAaBJIAATh COOTBCTCTBYIOLIUC .
((B3aI/IMOI[CI/ICTBI/Ie OKCHJa a3oTa “ YPaBHCHUA XUMHUYCCKUX pPCaKIHUHU.
(IV) c Bomoi#i 1 KUCIIOPOIOM, [POH3BOJICTBE a30THOU 'YMeTh 0OBSCHATH MPUMEHEHUE OKCUJIA
MOJIyYCHHE a30THON KHUCIOTHI» KHCIIOTBI a3zota (IV) B mpon3BocTBE a30THOM
KN CJIOTBI
18 |A3orHas xkucnora u [[Ipakruueckas padora Ne 4 [DkcriepuMeHTaIbHO Ompe- 'YMETh UCIIOIB30BATh JlaT4vK HUTPAT- NOHOB
e€ conun «OnpeneneHne HUTPaT-uoOHOB IETUTh COJEPKAHUE HU- MOHOCEJIEKTUBHBIE TATUYUKH JUIS
B MUTATEJILHOM PAacTBOpPE»  [TpaT- HOHOB B pacTBOpax OIIpEICIICHUSI HOHOB
19 MunepasibHbie JTaGoparopuslit onbiT Ne 10 [DKciepuMeHTaTBHO 'YMETh SKCIEPUMEHTAIBHO JlaTunk
yaoOpeHus «OrnpeneneHne aMMHavyHOM  [pa3indaTbh MOYEBUHY U ONpEAEIATh MOUYEBUHY AIIEKTPOIPOBOIHOCTH
CEJIUTPHI 1 MOYEBHUHBD) MUHEpAJIbHBIE YI0OpEHUS
20 Metaisl. Ulaboparopusbrit onbiT Ne 11 DkcniepuMeHTanbHO 3HaTh CBOICTBA COETMHEHUI JlaTunk
Kanbuuid. «B3aumoericTBue YCTAaHOBUTH 00pa3OBaHHE KaJIbI[MS U €70 3HAUEHUE B MPUPOJIE PICKTPONPOBOIHOCTH,
CoennHeHus M3BECTKOBOM BOJIBI C CpeIHEN U KUCIJION COJIH 1 SKM3HU YE€JI0BEKa puOOp JUIS TOTYICHUS
KaJIBLIVS [YTJIEKMCIIBIM Ta30M» razoB
21 | Meramnsl. XKeneszo JlaGopatopusiii onbiT Ne 12 [Mecnenosats nporecc 3HATh, YTO MPOLIECC KOPPO3UU JlaTuuk naBieHUS

«OKHCIICHUE Xele3a BO
BIJIAYKHOM BO3yXE»

PIETPOXUMHUYECKOMN
KOPPO3UH JKEJIE3a B BO3AYXE

METAJUIOB IMPOTEKAET B
MPUCYTCTBUU BOABI U KUCIOPOA.
3HaTh (haKTOPBI, YCKOPSIONINE

NpOLIECC KOPPO3UH




