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PABOYAS ITPOT'PAMMA
BHEYPOYHOI 1eATEJILHOCTH «IKCIEePUMEHTATIbHAST XMMUSD)
IJIS1 8 KJIaCCOB € MCMOJIbL30BaAHUEM 000pya0oBaHus neHTpa «Touka
pocTa

Ha 0Ga3e mentpa «Touka pocray obecrieunBaeTcsi peanu3anisi 00pa30BaTEIBHBIX MPOrPaMM ECTECTBEHHO-
HAay4HOW ¥ TEXHOJIOTMYECKON HAMpaBJIEHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUUM C TPeOOBAHUSIMU
3aKOHOJIATENbCTBA B cdepe 00pa3oBaHus M ¢ Yy4€TOM pekoMmeHpanuii denepanbHOro orneparopa ydeOHOTO
npeaMeTa « XUuMusD».

Pabouasi nporpamMmma cocraBJ/ieHa HA OCHOBeE CJIeYIOIINX JOKYMEHTOB:

e dyHJIaMEHTAJIBHOTO fA1pa coAepKaHMsI 00IIero oOpa3oBaHUS U B COOTBETCTBUM C l'0CyAapCTBEHHBIM
cTaHgapToM o6miero obpazoBanus (nmpuka3 MunHHcTepcTBa oOpazoBanus U Hayku Poccuiickoit deneparuun
ot 17.12.2010 r. Ne 1897).

e Pabouux nmporpamm. [Ipeamernas nunus yueonukosn I'.E.Pym3utuca, ®.I'.@enpamana. 8-9 kiaccel: mocodue
Ul yautene oOmieoOpa3zoBarenbHbix opranm3anuii /H.H. I'apa. — 2 u3n., gon. — Mocksa: IIpocsenienue,
2013 1.

o ®enepanpHOro 3akoHa «O06 obpazoBanun B Poccuiickoit deneparium» No273-D3 ot 29 nexabps 2012.

e [IpumepHoli mporpaMMbl OCHOBHOTO OOIIero oOpa3oBaHMs MO XUMHM Jis 8-9 KimaccoB, AOIMyIIEeHHAs
JlenaprameHTOM 00pa3oBaTeIbHBIX IPOTPAMM U CTaHIapTOB obI1ero oopazopanusi MO PO.

o @enmepanbHOTO MEPEYHS YYCOHHKOB, PEKOMEHIOBAHHOTO (JOMYIIEHHOT0) MHUHUCTEPCTBOM 00pa30oBaHuUs U
Hayku P® Kk ucnonb3oBaHHIO B 00pa30BaTeIbHOM IIpoliecce B 00I11e00pa3oBaTENIbHBIX YUPEXKACHUAX Ha
2021-2022 y4eOHbIif TOI.

e TpebGoBanuii Kk pe3yapbTaTaM OCHOBHOTO 0O0mero oOpa3oBaHUs, TMPEACTABICHHBIX B QeaepaabHOM
rocy/lapcCTBEHHOM 00pa30BaTEeIbHOM CTaHAapTe o0iero oOpa3oBaHMsI BTOPOro MokoJieHHs. B HHUX Taxke
YUUTBIBAIOTCS WU Pa3BUTHS U (POPMHUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX IEHCTBUHN U1 OCHOBHOTO OOIIEro
o0OpazoBaHwUsI.

e MeToaMuecKux peKOMEHJaluuil MUHUCTEepcTBa mpocBemieHus Poccuiickorn Penepanuu no «Peanuzamuu
00pa3oBaTeNIbHBIX MPOTpaMM E€CTECTBEHHOHAYYHOM M TEXHOJIOTMUECKON HampaBlIEHHOCTEH IO XUMHUHU C
UCIOJIb30BaHMEM o0opynoBanus eHTpa «Touka pocra» (yTBEpXAEHBI pacnopsbkeHHueM MHHHCTEpCTBa
npocserenus Poccuiickoit @enepanuu ot 12 susaps 2021 r.Ne P-6).

e OcHoBHO# oOpa3zoBatenbHOUM mporpammbl MBOY  COI Ne2 r. Tomapu CaxanuHckoit obmactu Ha 2023-
2024 yuebHblIii T,

Y4eOHo-MeTOoAMYECKOE 0O0ecieYeHHe Kypca XUMHHU OCHOBHOM 0011e00pa30BaTe/IbHON HIKOJIbI

1. Pymwutuc I'. E. Xumus: 8 ki1.: yue0. g o6meo6pa3oBart. yupexaenuit / I'. E. Pynsutuc, ©. I'. ®enpaman. —
M.: IIpoceemienue.

2. Xumus: 8 KII.: 2JIEKTPOHHOE MPUIIOKEHUE K YUEOHHUKY.

3. Tapa H. H. Xumusa. PaGoume mnporpammsel. IIpenmernas nunus yuyeOnukoB I'. E. Pymsutuca, @. T.
®enpamana. 8—9 knaccel / H. H. T'apa. — M.: TIpocserenue.

4. TabpyceBaH. U. Xumus: pabouas tetpaab: 8 ki. / H. U. 'abpyceBa. — M.: IlpocBernienue.

5. Tapa H. H. Xumus: 3agaunuk c «nomomHukom»: 8—9 kin. / H. H. T'apa, H. U. I'aGpyceBa. — M.:
IIpocsemenue.

6. Pameuxwuit A. M. Xumus: nuaaktudeckuii Matepuan: 8—9 ki. / A. M. Panenkuii. — M.: IIpocBemienue.

7. Tapa H. H. Xumus. Ypoxku: 8 k. / H. H. I'apa. — M.: [Ipocserienue.



1. COAEP KAHUE ITPOT'PAMMBI
BHEYPOYHOM JesiITeJIbHOCTH «JKCINePUMEHTAIbHAA XUMUs» Ui 8 kiaaccos (70 yacos)
€ HCIOJIb30BaHHEM 000pYy10BaHUs HU(PPOBOii 1adopaTopuu

«Touka pocra»
Pazjnen 1. OcHOBBI 3KCIIEPUMEHTANBHOM XUMUHN (22 4)
XuMus — HayKa dKCIIEpUMEHTAIbHAs. BBOIHBIN MHCTpYKTaxX 110 Th
Jlemoncmpayuonnotit 3xkcnepumenm Ne 1. O3nakomienne ¢ 1a00paTopHBIM 000pyI0BaHUEM; TIPUEMBI
0e301macHO# paboThI C HUM.
Ilpakmuueckas padoma Ne 1. I1paBuina TexHuku 0€30MaCHOCTH TPU pabOTE € JTaOOPATOPHBIM 000PYAOBAHUEM.
N3ydenue cTpoeHust miaMmeHm»
MeTop! MO3HAHUS B XUMHH. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH
Jlabopamopustit onbim Nel.PaccMOTpEHHE BEIIECTB C PA3IMYHBIMU (PU3MUYECKUMU CBOMCTBAMU (M€E/Ib, KEe30,
LMHK, Cepa, BOJA, XJIOPUI HATPUs
Jlabopamopnuiii onvim Ne 2. «Jlo Kakoil TeMIiepaTypbsl MOKHO HarpeTh BEIIECTBO?»
Jlabopamopnuwiit onvim Ne3.V3ydcHue CBONCTB BEIIECTB: HarPEBaHUE BOJIBI, HarpeBaHue okcuaa kpemuus (IV).
Jlabopamopustit oneim Ne 4. «3mepeHue Temneparypbl KUTIEHUS BOJIBI C IOMOIIIBIO aTUYMKa TEMIIEPATYpPhl U
TEPMOMETpPa»
Jlabopamopustit oneim Ne 5.«OnipenesieHne TeMIEPaTyphl TJIaBICHUS U KPUCTAJUTH3AIIUN METaslIa
[TepBoHauanbHBIC XUMUYECKHE TTOHATHS. UHCTHIE BEIIECTBA U CMECH
Jlavopamopnuwiit onvim Ne 6. Viccrnienoanvie GU3MUECKUX U XUMHYSCKAX CBOUCTB MPUPOHBIX BEIIECCTB
(M3BECTHSKOB).
UYucTteie BemecTBa 1 cMecu. CriocoObl pa3iefieHHs CMECe: IeMCTBUE MarHUTOM, OTCTauBaHue, (UILTPOBAHHUE,
BBITIAPUBAHUE, KPUCTAJUTM3ALUS, TUCTUILISIMS.
Jlabopamopuwtit onbim Ne 7. PazneneHue CMECH KeJIe3HbIX OMUIIOK M CePhI C IIOMOIIBI0 MarHUTA.
Jlabopamopuwtit onbim Ne8. IIpuroToBieHHE U pa3IeICHUE CMECH JKeJIe3a U Cephl, pa3jielieHne cMecu HepTH u
BO/IbI (PACTUTEIBLHOTO Macyia v BOJIBI).
Ilpakmuueckas paooma Ne 2. OBnaieHUE HaBbIKAMU Pa3ACIICHUSI OJHOPOIHBIX U HEOJHOPOIHBIX CMECEH:
OTCTavMBaHue, GUIbTPOBAHUE, BhIMTAPUBAHUE, KPUCTAITU3ALNS, AUCTUIUIALNSA (TIEpErOHKa).
Ou3nyecKkue U XUMHUYECKUE SBIICHUS.
Jlemoncmpayuonnsiit 3kcnepumenm Ne 2. «BpieneHue v MorioeHue Terjaa — Ipu3HaKk XMMHYECKON peakinm»
Jlabopamopustit oneim Ne9. IIpumepbl GU3NYECKUX SBICHUIN: CrHOaHUe CTCKITHHOW TPYOKH, KUTISTICHUE BOBI,
IU1aBJIeHUE napaduHa.
Jlabopamopnuwtit oneim Nel0. IIpuMepsl XMMUUECKUX SBJICHUN: TOPEHUE JPEBECUHBI, B3aUMOJCHCTBHUE MpamMopa
C COJIIHOM KHMCIJIOTOM.
ATOMBI U MOJIEKYJIbI, HOHBI. BeliecTBa MONEKYISIPHOTO U HEMOJIEKYISIpHOTO cTpoeHus. Kpucraminueckue
PEIIEeTKH.
Jemoncmpayuonnstit onvtm Ne 3. «TemnepaTypa MmiaBIeHUS BEIIECTB C PA3HBIMU TUIIAMU KPUCTAILTMYECKUX
pELIETOKY
[IpocTble U cokHBIE BelecTBa. XUMUYECKUN 3JIEMEHT. XUMHUYECKUN 3HaK. IIpocTeie BelecTBa: METaLIbI U
HEMETaJLJIBI.
Jlabopamopnuwiii onvim Ne 11. 3HakoMCTBO ¢ 00pa3aMu MPOCTHIX BEIIECTB: METAIJIOB U HeMeTallIoB. Onucanue
CBOWCTB.
Jlabopamopnuuii onetm Nel2. Vzyuenne oOpa31ioB METAJUIOB U HEMETAJIOB (CepHl, JKese3a, alloMUHus, rpadura,
MEH U JIp.).
Crno>xHbI€ BelllecTBa UX COCTaB U CBOICTBA.
Jlabopamopnuiii onvim Ne 13. 3HakoMCTBO ¢ 00pa3iaMu CIIOKHBIX BEIIECTB, MUHEPAJIOB M TOPHBIX TIOPO/I.
Onucanue CBOMCTB.
Jlemoncmpayuonnwiii 3kcnepumenm Ne 4. «Pa3znoxeHue BOIbl SJIEKTPUUECKUM TOKOM
Jlabopamopnuwiii oneim Neld. VicibiTanue TBEpAOCTH BEIMIECTB ¢ MOMOIIBIO KoJutekiuu «Illkana TBepaocTiy.
@opMyIIbI CIOKHBIX BellecTB. KauecTBEHHBIN 1 KOJIMYECTBEHHBIN COCTAB BEIIECTBA.
Jlemoncmpayuonnsiit 3kcnepumenm Ne 5. «Paznoxxenue ocHoBHoOro kapoonara meau (I1) (mamaxura)»



@opmyJibl CIOKHBIX BemecTB. KauecTBEHHBIN U KOJIMYECTBEHHBIM COCTaB BellecTBa. Ha3BaHMs CIOKHBIX
BelecTB. PeakTuBbI. DTUKETKHU.

['pynnbl XpaHeHUs peaKTUBOB. Y CJIOBUSI XPAHEHUS U UCIIOJIb30BaHUS.

3aKOH COXpaHEHHUsI MAcChl BELECTB.

Jemoncmpayuonnwtii Ikcnepumenm Ne 6.«3aK0H COXpAaHSHHSI MACChI BEII[ECTBY

XUMHUYECKHE ITPEBpALCHNS. XUMUYECKUE PEAKLIUN.

Jlabopamopustit oneim Nel5. Ilpr3Haky MPOTEKaHUST XUMHUYECKUX PEAKIIMI: HarpeBaHUEe MEAHOU MTPOBOJIOKH;
B3aMMOJICICTBHE PACTBOPOB €IKOI'0 HATPa U XJIOPUJA MEU; B3aUMOJAECUCTBUE PACTBOPOB YKCYCHOM KUCIIOTHI U
ruipokapOOHaTa HaTpus.

XUMUYECKHE ypaBHEHUS. BBIIOIIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUM 10 COCTABICHUIO YPABHEHUN XUMHYECKUX
peakuuii

THMbl XUMUYECKUX pEaKIHil

Jlabopamopnuiii onvtm Nel6.Tumnbl XMMUYECKUX peaknuii: pasnoxxeHne rugpokcuaa menu (1I); B3aumoneiicreue
xenes3a ¢ pactBopom xiopuaa meau (1), B3aumonericteue okcuaa menu (I1) ¢ pactBOpom CoOJIIHOM KUCTOTHI.
IToaroroBka x I'IA, BIIP.

Tecmoevtit kKonmponw: «OCHOBBI SKCTIEPUMEHTATHHONW XUMUN.

Paszgea 2. [IpakTuKyM 110 M3Yy4YeHHMIO ra30B: KUCJI0poaa U Boaopoaa (7 1)

Kucnopon. Peakmuu, ucnons3yemble 15 TOTYISHHUST KUCIIOPO/ia B TabOpaToOpun

Hemoncmpayuonnwtit 3kcnepumenm Ne 7. «Ilonydenue u coOnpaHue KUCIopoaa B JIAOOPATOPHH U 3aTI0JTHCHHE
WM Ta30MeTpa

XHUMHUYECKUE CBOMCTBA KUCIOpoaa. OKCUIBI.

Jlabopamopnustit oneim Nel7.«['openue cepbl u pocdopa Ha BO3AyXE U B KUCIOPOIEH»

Jlabopamopuwtit oneim Nel8.«['openue sxene3a, MeIu, MarHusl Ha BO3yXe U B KHCIOPOIE»
Jlabopamopustit oneim Nel9. Paccmotpenune o6pasnos okcuaos (yriaeponaa (IV), Bogoponaa, pochopa, mean,
KaJIBIIHS, JKeJie3a, KPEMHHUS ).

ITonroroska k 1A, BIIP

Bo3nyx u ero cocras.

Jlemoncmpayuonnsiit 3xkcnepumenm Ne 8. «OnpeneneHre cocraBa Bo3Iyxa»

Bonopon. Ilonydyenue Bogopoaa. Mepsl 6e301acHOCTH Mpu paboTte ¢ BogopoaoM. [IpoBepka Ha YHCTOTY.
['pemyunii ras.

Jemoncmpayuonnsiit 3xkcnepumenm Ne 9. «Ilonyuenue u cobupanue Bojioposa B sadoparopun. OnbIT
Kasennumay

Xumuyeckue cBoicTBa Bojiopoaa. [Ilpumenenue.

Jemoncmpayuonnsiit 3xkcnepumenm Ne 10.«Ilonyyenre Bo1opoaa peakiiueil amloMUHUS CO CMEChIO CyibdaTa
MeH U XJIOpUJa HATPUS»

Jemoncmpayuonnsiit 3xkcnepumenm Ne 11.«3annMatenbHbIE ONBITH C BOJOPOAOM: JieTaromias 0aHka,
B3PBIBAIOIIUECS MTY3bIPH, JIETAIONINE MBLUILHBIE IAPUKH.

Tecmoegvlit kKonmponw: «[IpakTUKyM 110 U3Y4EHUIO Ta30B: KUCIOPOIa U BOAOPOIa.

Pazpnen 3. IIpakTukyM 1o u3y4eHHI0 CBOMCTB BOJbI U PAaCTBOPOB (9 4)

Bopna. Metobl onpesienieHnst cocTaBa BOJbl - aHAJIU3 U CUHTE3.

Jlabopamopuuuii onvtm Ne 20.«OnipenienieHue BOJONPOBOIHON U TUCTUIUIMPOBAHHOMN BOIBI»

DU3NYECKNE U XMMUYECKUE CBOMCTBA BOJIBI.

Jlabopamopuuuii onetm Ne21. Oxpacka HHAMKATOPOB B HEUTPAIBbHOM cpefe

Jlabopamopnuuii oneim Ne22.CpaBHeHMe o0 BOJIbI: BOJOTPOBOJHOM, U3 TOPOACKOTO OTKPBITOIO BOJIOEMA.
Bona — pactBopurens. PacTBopsl.

Jlabopamopnuiii onvim Ne 23. «13ydyeHue 3aBUCUMOCTH PACTBOPUMOCTH BEIIIECTBA OT TEMIIEPATYPHI»
HacpllieHHbIe 1 HEHACHIIIEHHBIE PACTBOPHI.

Jlabopamopnutii onvim Ne 24. «Haonwooenue 3a pocmom Kpucmanoe»

Jlabopamopnuwiit onvim Ne 25. «Ilepecvlujennslii pacmeopy



Ilpakmuueckaa paboma Ne 3 «Onpeodenenue KOHUEHMPAUUU 6eULECNE KOIOPUMEMPUUECKUM MEMOOOM NO
Kaniuopoeounomy zpagpuxy»

Kpucramnoruaparsr.

Jlabopamopnuiii onvim Ne 26.«Onpedenenue memnepamypul pazioynceHus KpUCmauiioZuopamay
IToaroroeka x I'A, BIIP

Tecmogoiit Konmpoaw: «IIpakTUKyM 110 U3yYEHHUIO CBOICTB BOJBI U PACTBOPOBY.

Paznen 4. OcHoBbI pacuyeTHo# xumuu (4 4)

Mo — eaMHHUIA KOJMYeCcTBa BemecTBa. MoJisipHast Macca. BeIaucieHns mo XkMUYeCKUM YpaBHEHUSIM.
3akoH ABoraapo. Mosipablil 00beM ra3zoB. OTHOCHUTEIbHAS IIJIOTHOCTH Ta30B.

O06paboTKa FIKCIIEPUMEHTAIBHBIX JAHHBIX C UCTIOJIb30BaHuEM U poBoii 1aboparopun «Touka pocray. Urenue
rpaduKoB, 1uarpamm

Paznean 5. IllpakTukyM 1o u3y4eHHI0 CBOMCTB BellleCTB OCHOBHBIX KJIACCOB HEOPraHUYeCKHUX COeIMHEeHU
(12 v)

Oxcunpl: kiaccudukaius, HOMEHKIIATypa, CBOMCTBA, MOTy4eHHE, TPUMEHEHHE.

Jlabopamopnuwiii onvim Ne27. HabGnroneHne pacTBOPUMOCTH OKCHJIOB QJTFOMUHWS, HATPHUS, KaJIbITUS K MU B
BOJIE.

Jlabopamopnuiii onvim Ne28. OnpenieneHre KACIOTHOCTH-OCHOBHOCTH CPE/IBbI TIOJTYUYEHHBIX PACTBOPOB C
MTOMOTIIBIO UHIAMKATOPA.

Jlavopamopnuwiii onvim Ne29. TlonydeHne yrieKUCIOTO ra3a ¥ B3aUMOJICHCTBUE €T0 ¢ U3BECTKOBOW BOJIOM.
I'unpoxcunpl. OcHOoBaHUS: KiaccuuKalysi, HOMEHKIATypa, OJydeHHeE.

Jlavopamopuusiit oneim Ne30. B3anmoeiicTBre OKCHIOB KabItus U ocdopa ¢ BOIOH, onpeiesieHre XapakTepa
o0pa3oBaBIIerocsi THAPOKCHAA C TOMOIIbIO HHAUKATOPA.

Jlabopamopustit oneim Ne 31.«Onpenenenve pH pazaudHbIX cpeay

Ilpakmuueckaa paooma Ne 4 «Onpenenenue pH pacTBOpOB KUCIOT U MIEIOYEH

XHWMUYECKUE CBOMCTBA OCHOBaHUM. Peakuus HenTpann3anuu. OKpacka UHAMKATOPOB B IIETOYHON U
HEeUTpasibHOM cpenax. [I[puMeHeHrne 0OCHOBaHUM.

Jlabopamopuwtit onbim Ne 32.«Peakuysi HEUTpaIU3aIum.

Jlemoncmpayuonnsiit 3kcnepumenm Ne 12. «OcnoBanusi. TernoBoit a3 ekt peakunu ruApOKCUAA HATPUS C
YTJIEKHUCIIBIM Ta30M»

Jlabopamopmuwtit oneim Ne33. B3aumoielicTBUE pacCTBOPOB KUCIIOT CO MIEIOYaAMHU.

Jlabopamopuwtit oneim Ne34.IlonydeHre HEpaCTBOPUMBIX OCHOBAHUH M MCCIICIOBAHNE UX CBOMCTB (HA MpUMepe
ruapokcuaa meau (I1)).

AmboTepHbIE OKCUIBI U TUIPOKCH/IBI.

Jlabopamopnuiit onvim Ne35.1lonyyenne aMmpOTEpHBIX OCHOBAHUI U HCCIEAOBAHUE UX CBOMCTB (HA MpUMepe
ruapokcuaa nunka (I1)).

Kucnotsl. Cocra. Knaccudukamnus. Homenknarypa. [lonydenue kucior.

XUMHUYECKUE CBOMCTBA KUCIOT

Jlabopamopuuiii oneim Ne36.B3aumoneiicTBre METaIIOB (MarHus, LIMHKA, )Kele3a, MEA) C paCTBOPaMU KUCTIOT.
Jlabopamopnuiit oneim Ne37.B3zaumoneiictsue okcuaa menu (11) u okcuaa nuHKa ¢ pacTBOPOM CEPHON KUCITOTHI.
Jlabopamopnuiii onbim Ne38. B3aumogeiicTBre pacTBOPOB KHCIOT C HEPACTBOPUMBIMH OCHOBAHHSIMH.

Comu. Knaccudukanus. Homenknatypa. CriocoObl mogy4eHusl cojeit

Ilpakmuueckasn paboma Ne 5. «[lonydeHrne MEIHOTO KyIlopoca»

CaoiicTBa coseil. ['eHeTHUecKas CBSI3b MEXAY OCHOBHBIMH KJ1acCaMU HEOPraHUYECKUX COEIMHEHUM
IIpakTHyeckas padora Ne6. PenieHne skcnepuMeHTANIbHBIX 3a7a4 10 TeMe «I[pakTuKyM 1o U3y4eHHIO CBOMCTB
BEILIECTB OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COCAMHEHUI

IToxroroska x I'MA, BITP

Tecmoewtit kKonmpons: «I[IpakTUKyM 10 U3YYEHHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
COCITMHEHUIN.

Pa3nes 5. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBLHOM M IPOEKTHOM JesiTeIbHOCTH (164)



Texuuka 6e30MaCHOCTH MPH BBHITIOJHEHUU CAMOCTOSITEIBHBIX OIBITOB M SKCIIEPUMEHTOB B JOMAIIHUX YCIOBHIX
C MCIIOJIb30BaHUEM 000PYI0BAaHUS XUMHUYECKON JTaO0OPaTOPUHL.

IIpakTuyeckas padora Ne7. OOpaiieHue co cTekiIoM (crudaHue CTeKISIHHOW TPyOKH, H3TOTOBJICHHE: TTUIIETKH;
KallWUISIPOB; MPOCTEHIINX y3JI0B; MPOCTEHITNX IPUOOPOB)

XUMHUYECKUI aHAIN3: KAYECTBEHHBIN U KOJINYECTBEHHBIN

Teopernueckrie 0OCHOBBI OIBITHO-3KCIIEPUMEHTAIBHON U TPOEKTHOM EATEIILHOCTH.

Bri6op Temsl npoekra. [InanupoBanue nesTeIbHOCTH.

[ToxroroBka mpoekra. Coop mHPOpMAIH 1O JaHHOH Teme. MoaenupoBaHne IPOSKTHOH eI TeTbHOCTH.
BrinosiHeHue yueOHBIX IPOEKTOB, ONBITHO-IKCIIEPUMEHTAIBHBIX PA0OT.

IIpakTuyeckue padorbl Ne§-12 no TemMaM IPOEKTOB YJaIIHXCS

[ToaroroBka yueOHbBIX IPOEKTOB K 3aIUTE

IIpomexyTounas arrecTauus. 3alIUTa POEKTOB

[ToaroroBka k 'MA, BIIP: penienne npakTuko OpUeHTHPOBAHHBIX 3aJaHUN

[ToaroroBka k 'A, BIIP: pemienne npakTuko OpUEHTUPOBAHHBIX 3aJaHUN

O060061eHre, cucTeMaTu3alys U KOPPeKus 3HaHUHN yJaluxcs 3a Kype « DKCIepUMEHTalbHAs XUMUsS», 8 KIlacc.
TecToBbBIII KOHTPOJIb.

Temamuka ONBIMHO-IKCREPUMEHMAIBHBIX U npoeKmelxpaﬁom c ucnoJjib3oeanuem oﬁopydoeauuﬂ uenmpa
«Touka pocmay:

03O0 DN K WK

O

10
11
12
13

14.
15.
16.
17.
18.
19.
20.

21

. DKCIIepTU3a MPOAYKTOB MUTAHMS 110 YIIAKOBKE.

. Onpenenenne KayecTBa BOJAOMPOBOHON BOJIBI.

. Onpenenenne CBOMCTB BOJOMPOBOJIHON U TUCTHILUTUPOBAHHON BOJIBI.
. Kucnotnocts aTMoCepHBIX 0CaTKOB.

. [TonydyeHune KpucTayutoruapaTa MeIHOTO Kyrmopoca.

. HabGmonenue 3a pocToM KpHCTaJIoB.

. [Tomy4yeHune nepechIeHHbIX PAaCTBOPOB.

. Onpenenenne TeMnepaTypbl pa3aoKeHHs KPUCTAIIIOTHIpATA.

. Onpenenenre KUCJIOTHOCTH TTOYBBHI.

. 3ydeHue 1men04HOCTH pa3IMdHbIX COPTOB MbLIA U MOIOILIHUX CPE/ICTB.
. UnukaTopHbIe CBOIICTBA pa3IMYHbIX PaCTEHUH U LIBETOB (C onpeneneHruemM pH pactBopos).
. Omnpenenenue kauecTBa xjaeOoneKapHO MyKH U xJieda.
. Omnpenenenue KauecTBa KUCIOMOJIOUHBIX TPOTYKTOB.
Omnpenenenre 3aBUCUMOCTH U3MeHeHHs pH 1eIbHOTO ¥ MacTepU30BaHHOTO MOJIOKA OT CPOKOB XPaHEHHS.
OuncTtKa BOJIbl IEPETOHKOM.
OuncTtKa BOJIBI OT 3arpsi3HEHUM.
[IpuroToBrnenne NOYBEHHON BHITSDKKH U onpezeneHue ee pH.
Omnpenenenre CTENeHH 3aCOJICHHOCTH TMOYBHI.
KonuuecTBeHHOE onpe/iesieHre 3arpsi3HEHHOCTH BEIIeCTBA.
Omnpenenenne maccel okcuaa menu (Il), obnapyxenue oxcuaa yraepona (IV) u Boapl, moiydaeMmbIX MOpu
pa3oKEHUU OCHOBHOTO KapOoHaTa MeIu (MallaxuTa).
. Ilomyuenue, coOupanue u uaeHTU(UKALKA Ta30B (BOAOPOJA, KUCIOPOAA, YIJIEKUCIOrO rasa, aMMHUaka),
MOHTaK COOTBETCTBYIOIIUX MPUOOPOB.

IIpumeyanue: >KEITBIM MAapKEPOM BBIIEIECHO coaep:kaHue [IpuMepHON MpOrpaMmbl,  MPEMIOKEHHON B
Meroanueckux peKkOMeHAalMi MHUHUCTEepcTBa IpocBelieHus Poccuiickonn ®Penepaunu 1o «Peanuszanuun

00

Pa30BaTCIIBHBIX IMIPpOTrpaMm eCTeCTBeHHOHaquOﬁ U TEXHOJIOTHYECKOM HaHpaBHCHHOCTeﬁ no XuMHH C

HCIIOJIb30BAHHUEM 060py;10BaH1/151 LEHTpa «Touka pocTta» (YTBCp)KI[eHBI pacCInopsAaKCHUECM MI/IHI/ICTepCTBa
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ocserenus Poccuiickoii deneparuu ot 12 suBaps 2021 r.Ne P-6).



2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI IIPOI'PAMMBbI
BHEYPOYHOM JIeITEJIbHOCTH «IKCIIEPUMEHTAIbHAA XUMHUSI»
IJIM1 8 KJIACCOB € MCMOJIb30BaHUEM 000pya0oBaHus HeHTpa «Touka

pocTa»
C OIMMCAHUEM YHUBEPCAJIBHBIX y‘-IeﬁH])IX HeﬁCTBHﬁ, JOCTUTACMBIX Oﬁy‘laIOI]_[I/IMI/ICﬂ

Juunocmmuule pezyniomamaot
Obyuarowuiicss ROIYYUM B03MOICHOCIb 01 POPMUPOBAHUSL CLeOYIOWUX TUdHOCMHbIX YV
— olpezeeHrue MOTUBALMU U3yYeHHUsl y4eOHOTrO MaTepuana;
— OIICHMBAaHME YCBAUBAEMOI'0 y4eOHOI0 MaTepHualia, UCX0/Is U3 COIMANIbHBIX U JINYHOCTHBIX IIEHHOCTEI;
— TIOBBIIIEHHE CBOEr0 00pa30BaTEIbHOIO YPOBHS U YPOBHSI TOTOBHOCTH K M3Y4YE€HHIO OCHOBHBIX
HUCTOPUYECKUX COOBITHIH, CBA3aHHBIX C PA3BUTHEM XHUMHUH U 00IIECTBA;
— 3HaHWE IPAaBWJI NTIOBEJICHUS B UPE3BBIYAHBIX CUTYyAIUAX;
— OILICHHBAaHHE COLIMAIBbHON 3HAYUMOCTHU NpOeCcCcHil, CBSI3aHHBIX C XUMHEH;
— BJaJIeHUE IpaBUJIaMHU 0€30M1acHOT0 0OpaIIeHHs ¢ XUMUUYECKUMHU BELIECTBAMHU M 000pyJOBaHHUEM,
MIPOSIBJIEHUE HKOJIOTUYECKOMN KYJIBTYPBHI.

Memanpeomemmnuie pezyibmamot
Pecynamuenvie
Obyuarowuiicss NOIY4YUm 803MONCHOCMb OJisl hopmuposanus ciedyrowux pecyasmusHolx Y'VJ/I:

— IIeJIeroJiaraHue, BKJIIOYas IIOCTAHOBKY HOBBIX IieNied, MpeoOpa3oBaHHE TMPAKTUYECKOM 3amaud B
MO3HABATEIbHYIO, CAMOCTOATEIbHBINA aHATN3 YCIOBUN JTOCTHKEHHUS LEIH Ha OCHOBE y4YETa BBIACICHHBIX
yUHTEIEeM OPUEHTHUPOB JIEHCTBUS B HOBOM y4eOHOM MaTepuale; IJIaHUpOBaHUE IyTH TOCTHXKEHUS 1eTei;

— yCTaHaBJICHHE LIEJIEBBIX MPUOPUTETOB, BBIJCIECHUE aTbTEPHATUBHBIX CIOCOO0B JOCTUKEHUS LIEJIU U BBIOOP
Haubosee 3ppexTuBHOrO crocooa;

— YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BpEMs U YIPABIATh UM;

— yYMEHHUE IPUHUMATH PELIeHHUs B MPOOIEMHON CUTYaIUN;

— II0CTaHOBKa y4eOHBIX 33a[]a4, COCTaBJICHUE TUIaHa U MOCJIEI0BATEIbHOCTU ICHCTBHIA;

— opraHuzaius paboyero Mecta mpH BbITIOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

— TPOTHO3MPOBAHHE PE3yIbTATOB 00YUEHHUS, OLICHUBAHHE YCBOCHHOTO MaTepuaia, OlleHKa KauecTBa U
YPOBHS MOJTy4YEHHBIX 3HAHUI, KOPPEKIIHS IJ1aHa U criocoda IeHCTBUS pU HEOOXOAUMOCTH.

llosnasamenvole

Obyuarowuiics noay4um 603MONCHOCIb 015 popMuposanus ciedyrouwux nosHasamenvuuix Y V/I:
—  TIOWCK U BbIETICHHE HH(OpMALINH;
—  aHanu3 ycIoBUH M TpeboBaHUH 3a7auu, BEIOOP, CONOCTAaBIIEHHE M 000CHOBaHKE CIIOCO0a pelieHus 3a1a4u;
—  BBIOOp Hambosee A3((HEeKTUBHBIX CIIOCOOOB PEIICHHUS 3a/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBH;
—  BBLIBIDKEHHE M 000CHOBaHME TMIOTE3bI, BEIOOP crioco0a e€ mpoBEpKH;
—  CaMOCTOSITENLHOE CO3JJaHKe aNTOPUTMa JAESITENFHOCTU MIPH PEIICHUH TPOOIIEM TBOPUYECKOTO U IIOUCKOBOTO
Xapakrepa;
—  YMEHMS XapaKTepU30BaTh BEIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBAM;
—  ONHCHIBAaHUE CBOMCTB: TBEP/BIX, JKUIKUX, TA3000pa3HBIX BEIIECTB, BbIICICHHE UX CYIIECTBEHHBIX
MIPU3HAKOB;
— u300pakeHHe CoCcTaBa MPOCTEHIINX BEMIECTB € TIOMOIIBIO XUMUYECKHX (POPMYI U CYITHOCTH XUMHYECKUX
peaKuuii ¢ MOMOIIBI0 XUMHUYECKUX YPABHEHUI;
— TpoBeACHHE HAOIIOICHUH, ONTUCaHNe MPU3HAKOB U YCIIOBUI TEUCHUS XUMHUECKUX PEaKIIHii, BHITIOJHEHHE
XMUMHYECKOTO PKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHaHM3a HAOMIOACHUH 3a DKCIIEPUMEHTOM, pPelleHue 3aay,
MOJTy4eHUE XUMUYECKOW HHPOPMAIINH U3 PA3INYHBIX UCTOUYHUKOB;
—  YMEHME OPTraHU30BbIBATh UCCIICIOBAHUE C LEIBIO IPOBEPKU TUIIOTES;




YMEHHE J€JIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 10 aHAJIOTHUH) U BBIBOJIBI;
yMeHHUE 00bEKTUBHO OIICHUBATh HH(OPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCAX, KPUTUUYECKH

OTHOCHTKCS K IICEBJOHAYYHON HH(OPMAITHH.

Kommynuxamuenwie

Obyuarowuiics NOLYYUM 803MOACHOCIY OJisl POPMUPOBAHUSL CLEOYIOUUX KOMMYHUKAMUHuIX Y'V][

IMOJIHOC€ U TOYHOC BBIPAKCHUC CBOUX MBICJIEH B COOTBETCTBHUH C 3aaa4aMi U YCIOBUAMH KOMMYHUKAIIUU
AICKBATHOC MCIIOJIb30BAaHUEC PCUYCBLIX CPCACTB AJId YYaCTHA B JUCKYCCHU U apryMCHTAallUuN cBOCH 103U 1N,
YMEHHUE TPECTABIATh KOHKPETHOE COep)KaHue C COOOIEHHEM eTo B MUChbMEHHOH U yCTHOU (opme,
OTIpeieNIeHUE CII0OCOO0B B3aUMOJICHCTBUS, COTPYJHUYECTBO B IOUCKE M cOOpe HH(POpMAIINH;
omnpezeneHue cnoco0oB B3aUMOAEHCTBUS, COTPYJHUYECTBO B ITOUCKE U cOOope MHPOpMAIIUH, yuacTUe B
JMajore, IUIAHUPOBAHKE OOIIHUX CITOCOO0B pabOTHI, MPOSBICHNE YBAXKUTEIHFHOTO OTHOLICHHUS K APYTHM
ydamuMmces; OIITMCaHUE COACPIKAHUS BBITTOJTHACMBIX I[Ci/JICTBI/II\/II C OCJIbIO OPUCHTUPOBKH B IPECAMETHO -
HpaKTI/I‘-ICCKOI\/II ACATCIIBHOCTH,; YMCHUSA YYUTBIBATh PA3HbIC MHCHHA U CTPEMUTLCA K KOOPpAWMHAIUN
Pa3INYHBIX TO3UIANA B COTPYJHUYECTBE;

(dbopMynupoBaTh COOCTBEHHOE MHEHHE U TIO3UILIMIO, ApIYMEHTHUPOBATh U KOOPIAUHUPOBATH €€ C MO3ULUAMU
MapTHEPOB B COTPYAHUYECTBE MTPH BBHIPAOOTKE OOIIETO PEIIEHUs B COBMECTHOM JCSATEIHHOCTH,
OCYIICCTBJIATH B3aMMHBIH KOHTPOJIb X OKa3bIBaTh B COTPYAHUYCCTBEC HGO6XO)II/IMYIO B3aUMOIIOMOIIb,
IUTAaHUPOBATh 00IIKE CIOCOOBI pabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLICHKY ACHCTBHI
napTHépa, yMeThb yOexaarTh;

HCII0JIB30BaTh aJICKBATHBLIC A3BIKOBBIC CPEACTBA T 0T06pa>1<eH1/1${ CBOUX YYBCTB, MI)ICJ'ICfI, MOTHUBOB U
noTpedbHocTel; 0TOOpakaTh B peun (omucaHue, 00bsICHEHNE) COIepKAaHNE COBEPIIIAEMBIX JICUCTBUH, KaK B
(dhopme TpOMKOH COTMATU3UPOBAHHON PEUH, TaK U B JOpMe BHYTPEHHEH peuH;

pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHIIUIO, UCIOJIb3Yys CPEACTBA YCTHOM U MMCbMEHHOM
KOMMYHHKAIUM [IpU paboTe C TEKCTaMH yd4eOHHMKA M JIOTIOJIHUTEIbHOM JINTEpaTypoi, CIpaBOYHBIMU
TaOJIUIAMHU, POSIBIIATH TOTOBHOCTh K YBa)KEHHIO MHOM TOUKHU 3pEHUS NPU 0OCYKICHUU PE3yJIbTaToOB
BBITIOJTHEHHOM paOOTHI.

Ilpeomemmnoie pe3yromamut
Obyuarowuiicss Hayuumcs:

MIPUMEHITh OCHOBHBIE METObI IO3HAHMS: HAOIIOIEHUE, U3MEPEHUE, SKCTIEPUMEHT;

OTHCHIBATh CBOMCTBA TBEPABIX, )KHUIKHUX, Ta3000pa3HbIX BEUIECTB, BBIACISAS UX CYILIECTBEHHbIE PU3HAKH;
PacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUSI MacChl BEIIECTB, aTOMHO-MOJICKYJISIPHOI TEOpUU;

pasnuyath XUMHUYECKUE U (PU3UYECKUE SIBICHHUS,

Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIUN;

coOiroaTh mpasuiia 6e30MacHoi paboOThI TP MPOBEICHUH OIIBITOB;

M0JIb30BaThCs Ja00PATOPHBIM 00OPYIOBAHUEM U TIOCYAOM;

MoJIyyaTh, COOMpPATh Ta3000pa3HbIC BEIIECTBA M Paclo3HaBaTh MX; XapaKTepu3oBaTh (PU3UYECKUE U
XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX COEIUHEHHUI, MPOBOJUTH  OIBITHI,
MOATBEPIKIAIOIINE XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;
pacKpbIBaTh CMBICI TOHSTHS «PacTBOP», BBIYUCIATH MAacCOBYIO JOJIFO PAaCTBOPEHHOTO BEIIECTBA B
pacTBoOpe, FOTOBUTh PACTBOPHI C ONIPEAECTEHHON MAaCCOBOM 10JI€H paCTBOPEHHOTO BEIIECTBA;
XapaKTepH30BaTh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIUIMUECKOW pEIETKH,
ONpeNeNsATh BUJI XUMUYECKOH CBSI3H B HEOPraHMYECKUX COEAMHEHUSX;
pacKpbIBaTh OCHOBHBIE€ TOJIOKEHUS TEOPUU SJIEKTPOIUTHYECKON TUCCOLMAIMU, COCTABIIATH YPAaBHEHUS
ANEKTPOJIUTUYECKON TUCCOLMAIINU KUCIIOT, IEI0Yeid, COJIeH 1 peaklnii HOHHOTO 0OMEHa,
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PpEAKIMM, ONpeAeNaTb OKHUCIHUTENb U
BOCCTAHOBUTEIb, COCTABIISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOUN pEaKInu;

XapaKTepHU30BaTh B3aUMOCBS3b MEXAY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMHM HEMETAIJIOB U METAJIIOB;



— TPOBOJUTH OIBITHI 10 MOJYUYEHHUIO U U3YUYEHUIO XUMUYECKUX CBOMCTB pa3/IMYHbIX BEILIECTB;
— IpaMOTHO 00OpamaThCs C BEIECTBAMH B TIOBCEAHEBHOM KU3HH.

Oodyuarowguiica noayuum 603MONCHOCHb HAYYUMbCA:

—  BBLABUraTh U NPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE UX
COCTaBa U CTPOECHMS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKUE PEAKINH, O XapaKTepe U MPOAYKTax
Pa3IMYHbIX XUMUUYECKUX PEaKUi;

—  XapaKTepHu30BaTh BEILLECTBA II0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATh IPUYUHHO-
CJIEICTBEHHBIE CBA3M MEK/y JaHHBIMU XapaKTEpUCTUKAMHU BELIECTBA;

—  COCTaBJISATh MOJIEKYJISIPHBIE U TIOJIHbIE HOHHBIE YPaBHEHMUS [10 COKPALIEHHBIM HOHHBIM YPAaBHEHUSIM;

—  IPOTHO3MPOBATh CIIOCOOHOCTDH BEIIECTBA MPOSIBIATH OKUCIUTENbHBIE UM BOCCTAHOBUTEIbHBIE CBOICTBA C
y4€TOM CTETIEHEN OKUCIIEHUS JIEMEHTOB, BXOISAIINX B €r0 COCTaB;

—  BBLIBUraTh M NMPOBEPATH SIKCIEPUMEHTAIBHO TUIIOTE3bI O PE3Y/IbTaTax BO3AEHCTBUS pa3IuYHbIX (PaKTOPOB
Ha U3MEHEHUE CKOPOCTU XUMHUECKOH peaKiny;

—  HCHOJIb30BaTh NPUOOPETEHHBIE 3HAHUS AJIS1 HKOJOTUYECKH TPaMOTHOTO MOBEJCHUS B OKpYXalollel cpene;

—  HCHOJIb30BaTh NPUOOPETEHHBIE KII0UYEBbIE KOMIIETEHIIUN IIPU BBITIOJHEHUH MPOEKTOB U PELICHUH y4eOHO -
UCCIIEIOBATENIbCKUX 3a/a4 110 U3YyYEHHIO CBOMCTB, CIOCOOOB MOJIyYEHHUs U PACIIO3HABAaHUS BEIIECTB;

— 0OBEKTUBHO OLIEHMBATh MH(POPMAIUIO O BEIECTBAX M XUMUYECKHX IIpOLeccax;

—  OCO3HAaBaTh 3HAYEHHUE TEOPETUUYECKUX 3HAHUM MO0 XUMUU JJISl MPAKTHUECKOH IeATEeIbHOCTH YEIOBEKa;
CO3/aBaTh MOJIENIU U CXEMBI JUIs PEIIeHUs yIYeOHbIX U MO3HABATENbHBIX 33/1a4; TOHUMATh HEOOXOIUMOCTh

coOroieHNs MPEeANUCaHuH, IpeasiaraeMblX B MHCTPYKLHUAX 10 UCIOJIb30BAHUIO JIEKAPCTB, CPE/ICTB
OBITOBOM XMUMHH U JP.

@®opMbI KOHTPOJISA

Dopmuposanue HKT-komnemenmuocmu odyuarouuxcs

Y4eHHuK Hay4duTCs:

- WCIIONIb30BAaTh pa3Hble TNPHEMbl MOWCKAa WH(POPMAIMM HA  IEPCOHATIBHOM KOMIIBIOTEpPE B 00pa30BaTeIbHOM
MIPOCTPAHCTBE C UCIIOIB30BaHUEM 000pyI0BaHMs U(POBOI TabopaTopuw;

- HCIIOJIb30BATh PA3IMYHBIC CITOCOOBI XpaHSHHS M BU3yaJIM3allii HH(OpMaIuu, B TOM 4uciie, B rpadudeckoi hopme

Dopmuposanue KOMnemeHMHOCMU 6 001aCMU ONBIMHO-IKCNEPUMEHMATLHOI U NPOCKMHOU 0eAmelbHOCImU
VYdeHUK Hay4uTCs MJIAHWPOBATHh U BBHINOJIHATH y4eOHOE HCCIIeIOBaHUE M y4eOHBIN MPOEKT, HCIIOIb3ysl 000pYyAOBaHHE,
MOJIENTH, METObI, TPUEMBI, aIEKBaTHBIC HCCIIEAYEMOM MpodiemMe.

VY4eHUK MONY4YUT BO3MOKHOCTh HAYUUTBHCS CaMOCTOSTEIbHO 3aJyMblBaTh, IUIAHUPOBAaTh U BBINOJHATH y4eOHOE
HCCIIEIOBaHNE, YUCOHBIH U COIMATIBHBIN MPOEKT 10 €CTECTBEHHOHAYYHOH HATIPABICHHOCTH.

Yuem pezynomamoe eneypounoii oeamenvnocmu

Dopmbl U nepuoOUUHOCHb KOHMPOJISL

Bxoonoii konmponis TpoBOAXTCS B Havaj1e yueOHOro roia i MPOBEPKH HAYaJIbHBIX 3HAHUH U YMEHUN 00YyJaroIuXcsl.
Texywuii KoHmpo.ib TPOBOANUTCS HA KAXKIOM 3aHSATHH B (hOPME NeIarorndeckoro HadI0ICHUSI.

Tecmoswiii Konmpoab OCYHIECTBIIAETCS 0 OKOHYaHUH U3YYEHHUS KaX0ro pas3jena.

Ipomedxxcymounas ammecmayus IPOBOJUTCS B KOHIIE y4eOHOTrO rofa B OopMe 3alUThl POEKTa, O3BOJISIET MPOBECTH
aHaJIu3 pe3yJbTaTUBHOCTH OCBOEHUS 00YYarOIIMMHUCS OCHOB OMBITHO-3KCIIEPUMEHTAIBHON U IPOEKTHON AESATENbHOCTH
JAHHOT'O Kypca BHEYPOUHOH AESITEIbHOCTH «DKCIEPUMEHTAJIbHAS XUMUSD).

Kpumepuu oyenku pezynomamoe 0ceoeHus npozpammol Kypca

Pabora oOywarommuxcsi OLeHMBAeTCs MO TPEXYPOBHEBOM IIKaje, MpPEArnoiararmleil Haludhe CIEIyIIUX YpOBHEH
OCBOEHHSI MPOrPAMMHOI0 MaTepHaa: BBICOKUN, CpeTHUIN, HU3KHI.

Bbicokuii ypoBeHb: OOyyaromuiics JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B
00pa3oBaTeIbHON AEATEIbHOCTH, MPOSIBISET WHUIMATHUBY, HE MPOIYCKAaeT 3aHATHS Oe3 YBa)KUTEIbHONM NPUYUHBL,



JEMOHCTPUPYET BBICOKMM YpOBEHb 3HAaHMH M KOMICTEHIMI, BJIaieeT Ha BBICOKOM TBOPUYECKOM YpPOBHE
MPUOOPETEHHBIMU B X0J1€ U3YUEHUS IPOrpaMMbl YMEHUSIMU U HaBBIKAMU;

Cpeanuii ypoBeHb: O0Oydaromuics JEMOHCTPUPYET OTBETCTBEHHOCTh W 3aMHTEPECOBAaHHOCTh B O0Opa3oBaTEIbHOU
JEeATeJIbHOCTH, MPOSBISAET XOPOLIUIl ypOBEHb 3HAHUN U KOMIIETEHIMH; MHULMATHUBBI HE MPOSBIAET, HO CIOCOOEH
NOJ/IePKUBATh MHUIIMATOPA B MIPEUIaraéMoM I10JIe JEATeIbHOCTH, B JOCTATOUHON CTENEHM BIIaJIeeT MOJy4aeMbIMU B
XOZIe U3y4EeHHUS IPOrPaMMbl YMEHHUSIMH U HAaBbIKAMHU;

Huskuii ypoBeHb: oO0ydaromuiics IeMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B
00pazoBaTeIbHOM EATETbHOCTH, [TOCEIIACT 3aHATUS OT CiIydas K CIydaro, I0OKa3bIBaeT yJOBJIETBOPUTEIbHBIN YPOBEHb
3HaHUI U KOMIETEHIH, B 11eJIoM c1a00 BiIaJieeT MoJy4aeMbIMU B X0/1€ U3YUYEHUs IPOrpaMMbl YMEHUSMU U HABBIKAMH.
®opMBbI pe3yIbTATOB 0CBOCHHS POrpaMMbl BHEYPOUHO /1eSITeJIbHOCTH:

1. OT™meTKa ypOBHS JOCTHXKEHUN 00y4aIOLIerocs B JINCTE MeJarorndeckoro HabMo1eHus;

2. 3amucH B XKypHaJle y4€Ta 0 pe3yJbTaTUBHOCTH y4aCTHs 00y4alOIIHUXCs B MEPOIIPUATHUAX PA3HOTO BUJIA U YPOBHS
(mumom, rpaMoTa, 6J1aroIapHOCTh, IPYTOE);

3. 3anmcu B )KypHaie yuéra 00 yyacTUH B BBIC3AHBIX MEPOIPUATHSIX.



3. KAVIEHAAPHO-TEMATHYECKOE IINIAHUPOBAHHUE

BHEYPOYHOM JeATEJbHOCTH «JKCIIEPUMEHTAJbHAA XUMusA» - 8 kiace (70 yacos)

€ YKa3aHHEM HCIO0JIb30BaHMs 000pyA0oBaHus HU(POBOI 1ad0opaTopuu

«Touka pocra»

Ne Tema 3ansaTHS IlnanupyemMble pe3yJIbTATHI Koa- | ara [/IHcl)opnj Hcnoan3ora

n/ IpeameTnble JIMYHOCTHBIE Mertanpeamern | B0 PUHOHH Hue

14 yyia Yyia pie YY]I qaco A oﬁopyuosa}m

B noaaep a1 «Touka
JKKa pocTa»

y4eOHMK
Pyosumul

clE.,
Denvomal

n@lr.

Xumust:

8 KII.

Pazgen 1. OcHOBBI IKCTIEPUMEHTAJIBHON XuMnu (22 4)

1. | Beoonwuii uncmpykmaxc no | Jlatb monstue o | 1.MotuBamms K. YVY/]. 1 81 Texuuka
Th IpeaIMeTe XHMMMH. | HaydeHus 1.Pa3pemenne 0e30macHOCT
Xumus - Hayka | ChopmupoBatb NPEeaAMETY XUMHUS KOH(QUINKTA U B
DKCIIEpUMEHTAJIbHAS. IepBOHAYAILHEIE 2.Pa3BuBath 2.YmpapneHue KabuHeTe
7P MpEACTaBJICHUA: 9YyBCTBO I'OpAOCTHU IIOBCACHHUEM XUMHHU
JHemoncmpayuonnwiii a) O BeIecTBE, a | 3a POCCHHUCKYIO napTHepa LEHTpa
IKCnepumenm TAaK)X€ O TPOCTBIX | XUMHUYECKYIO ILYVY/. «Touka
Ne 1. u CIIOKHBIX | HAYKy 1.®opmupoBaHu Pocray.
O3naxkomnenue ¢ | BemecTBax; 3.HpascTBeHHO- e 3HAKOMCTBO
aabopamopHovim 0) Ha4aTh | dTHYECKOE MO3HABATEIBHON c
obopyoosanuem; npuémet | hopmupoBaTh OLICHUBaHUE LeH 00opynoBaH
be3onacnoil pabomel ¢ HUM. yYMEHHE e Cumso HEM.

XapaKTepru30BaTh JIBI
BEIIIECTBA, XUMHYe
UCTIONIB3YS TUIs CKHUX
3TOTO ux areMeH
¢busnueckue TOB
CBOIICTBA. e  Xumuu
€CKHue
opmy
JIBI
e Tepmu
HBI
e Anamm
u
CHHTE3
P.YVY/.
1.Ienenonaran
ue u
TUTAHUPOBAHKE.

2. | IlIpakmuueckasn paboma Ne 1 | YMmenue JlaTunk
«Ilpasuna mexuuxku TTOJT30BATHCS TemIepa-
be3onachocmu npu pabome ¢ | HarpeBaTEIEHBIMU TypHI
nadopamopHsim npubopaMu

(Tepmomnap-
ooopyoosanuem. H3zyuenue v
CMPOEeHUA NIIAMEHU HBI),

CIIUPTOBKA

3. | Meroasl mo3HaHus B XMMHH. | VICIOAB30BaHUE 1.MotuBaums K. YV . 1 82 Jlatuuk
Okcnepu- JUTSL TIO3HAHUS Hay4eHHs 1.Pa3pemrenne TeMIiepaTyp
MEHTaJIbHBIE OCHOBBI XUMHHU OKPY’KalOIIero TIPEAMETY XUMUS KoH(pIIKTa Bl
JlaGopaTopHblii onbIT Nel. MHMpa Pa3IMYHbIX 2.Pa3BuBathb 2.YnpasneHue (TepmormapH
PaccMoTpenne BelecTs ¢ METOJI0B YYBCTBO FOPJIOCTH  TTOBEACHUEM BIif),
pasau4YHbIMU Qpu3Hueckumu | (HaOmozeHue, 3a POCCHHCKYIO napTHepa CIHUPTOBKA
CBOICTBAMU W3MEPEHUE, OMBIT, | XUMHUYECKYIO ILYVY].

DKCIIEPUMEHT, HayKy 1.®opmupoBaHu




€

(Meap, xeje30, HUHK, cepa, | MonenupoBanue u | 3.HpaBcTBeHHO- e
BO/1a, XJIOPH HATPHUS Ip.) 3THYECKOe TIO3HABATELHOH
TP CdopmupoBats OLICHUBAHUE LeNu
Jabopamopuwtit onetm Ne 2 | IepBOHAYAILHBIE e  Anamms
«do Kakoii memnepamyper | IPEACTABICHUA: O U
MOMCHO  Hazpemby eewye- | METOMAX CHHTC3
cmeo?» HAOIIOZICHUE U P.YV/.
SKCIIEPUMEHT 1.Ilenenonaran
ue u
TUIAHUPOBAHUE.
Merto/p! TO3HAHHS B XUMHH. JlaTuuk
DKcneprMeHTaIbHbIE OCHOBBI Temmepa-
XUMHA TYpbI
rp . IUIATHHO-
JlaGopaTopHblii onbIT Ne3. "
H3yyeHue cBOMCTB BelIECTB: BEIM,
HarpeBaHue BOIbI, TepMOMETP,
HArpeBaHHe OKCHIA SJEKTpHIEC
kpemunst (1V). Kas IUIMTKa
Jabopamopuuiit onvim N 4.
«H3mepenue memnepamypol
Kunenus 600bl ¢ ROMOULbIO
oamuuka memnepamypul u
mepmomempay
MeTopl ITO3HAHUS B XUMHH. JlaTamk
OKcIiepUMeHTaIbHbIE OCHOBBI TEMIIEpaTy
XUMHHN p])I
P . (Tepmomnap
Jlabopamopnutii onvim Ne 5. o
HEIH)
«Onpeoenenue
memnepamypul niaeneHus u
KpUCMANIU3ayuu Memaniay
[epBoHauanpHble XUMUUeckue MoHosHAKOMUTE Yyu- | 1.DPopmupoBanne  K.YYI. 83 PeakTuBbl 1
UucThle BemecTBa U CMECH cac UHTEpECca K 1 XHUMHUYECKOE
nabopaTOpPHBIM HOBOMY npeaMety. [lnmarmupoBanue 00opynoBaHHy
000pyIOBaHUEM, MPAaKTUIECKOi
Jlabopamopuuiit oneim _Ne 6. | npuemamu paboTsl 110
Hccneoosanue usuneckux u | oOpaieHus ¢ HUM. npeaMeTy
XUMUYECKUX ceoiicme | PaccmoTpeTsb 2.Ynpasienue
npupoonsvIx eeujecme | TmpaBuIa TEXHUKH MOBEJIEHUEM
(u3secmnakos). 0e30macHOCTH B napTHepa.
KaOMHETE XMMHUHU ILYV].
1.®opmupoBanu
e
MO3HABATEIbHOMN
enn
e TepMmu
HBI
e Anamms
u
CHHTE3
P.YVY/.
1.Ienenonaran
e u
TUTAHUPOBAHHE.
YucTeie BENIeCTBa U CMECH. Hcnonb3oBanue DopMupoOBaHuE K.YVA. 84 PeakTuBbl u
CriocoOBI pa3feneHus cMecei: | ISl MO3HAHUS HWHTEpeca K DopmupoBaHue XHUMAYECKOE
JeHCTBHE MATHHTOM, OKPY’KalOIIero HOBOMY IIPEAAMETY  YMEHHSA obopynoBaH
OoTCTamBaHUe, (PIITBTPOBAHUE, Mupa pasImIHbIX pabotats B ne

BBIIIApHUBAHUC,
Kpucrajuin3anus,
JUCTUILIIALMA.
TP

Jlabopamopnutii onvtm Ne 7.

METOIOB
(mabmoeHme,
M3MEPCHUE, OIIBIT,
AKCIEPUMEHT,
MOJICIIUPOBAHUE U

rapax, OTBE4aTh
Ha BOTIPOCHI
yUHUTeIs,
yMEHHE
UCIOJIb30BaTh




Pazoenenue cmecu scene3mvix | ap.) XUMHYECKU T
ONUIOK U cepbl C NOMOULBIO S3BIK
MazHuma. ILYV/I.
Jlabopamopuwtii onvtm_Ne8. ®opmupoBaHHe
Ilpuzomognenue u YMCHUA
pasoeienue cmecu Jcenesa u HaOmoaTh,
cepul, pazoenenue cmecu ACTaTh BBIBOJIBI
Heghmu u 6001 Tpu
(pacmumenvrozo macna u TIpOBCICHHH
60001). OITBITOB, YMCHUS
pabotaTth ¢
KHHUTOH
P.YV/.
1.I{enenonaran
ue u
TUTAHUPOBAHKE.

8. | Ilpakxmuueckasn paboma Ne 2. | Vcnionb3oBaHue dopmupoBaHue K.YVI. 85 PeaktuBbl 1
Oenadenue Hagvlkamu MPAaKTUYCCKUX U UHTEpeca K dopMupOBaHHE XUMHUYECKOES
pazoenenus 00HOPOOHBIX U 71a00paTOPHBIX HOBOMY MpEAMETY  YMEHHs 000pyI0BaH
HEeoOHOPOOHBIX cmecell: paoor, pabotath B ue
omcmaueanue, HECJIOKHBIX napax.
dunvmpoeanue, JKCIEPUMEHTOB ILYVY/.
eévinapueanue, T dopmupoBaHue
Kpucmanauzayus, JI0Ka3aTeNbCTRA YMEHHS
oucmunnayus (nepeconka). BBIJIBUTAEMBIX HaAOIIOIATh,
7P MPEANOI0KEHU; Jie7aTh BbIBOJIbI

OIHCaHKE npu

PE3yJIbTATOB ATUX MPOBEICHUH

pabor OIIBITOB.
P.YVY/.
Ymenue
XapaKTepru3oBaT
b CYIIHOCTh
MOHATUH
YHCThIC
BEIIIECTBA u
cMmecu u
CIOCO0BI
pa3neneHus
cMmeceit

9. | ®usuueckue u xumudeckue | IT03HAKOMUTBHCH C 1.MotuBauus K.YV]. 86 PeakTuBbI 1
SIBIICHUSL. BaYKHEHUIITNMU Hay4YeHUs 1. Pazpemenue XIMHUYECKOe
TP XHUM. TIOHSATHUAMU: MPEaMETY XHUMHUS KOH(IIMKTA 000pynoBaH
Jemoncmpayuonnotii ¢uzngaeckue u 2.Pa3BuBaTh 2.YpapneHue ne, Jlatank
IKkcnepumenm Ne 2. XUMHYECKHE YyBCTBO FOPJIOCTH  TIOBEICHUEM Temmepa-
«Buoioenenue u noznowenue SIBIICHUIS, 32 POCCHICKYIO mapTHepa. TYpHI
menna — npu3HaK XUMUYECKast XUMUYECKYIO ILYVY]. [JIATUHOBBIN
XUMUUECKOU peaKyuu, peaxis; HAYKY 1.®opmupoBann
Jlabopamopusiii onvim NeQ. YMEHHE OTIINYATh 3.HpaBcTBeHHO- e
Ilpumepol pusuueckux XUMHYECKHE STHYECKOE MTO3HABATEIIbHON
AGNEHUNL: ccubanue peaxnuu ot OLICHNBAHWE enn
CMEKIAHHOU mpyoKu, (u3naecKkux e  Xumuu
Kunsayenue 00bl, n1ae1eHue | SBICHUA eCKHue
napaguna. hopmy
Jlabopamopusiii onvim Nel0 JIBI
IIpumepvl xumuueckux e TepMmu
AGNIEHUIL: 20peHUe HBI
opegecuHbwl, g3aumooeiicmeue P.YY.

Mpamopa ¢ conAHou 1.llenenonaran
Kucaomoii. He u
TUTAHUPOBAHME.

10 | ATOMBI W MOJNEKYJBl, HOHBL | YMCHHE 1.MotuBanms K.YV/I. 87, 88 | laruuk
BemectBa MOJEKYIAPHOrO M | XapakTepH30BaTh | HAyYCHUS 1.Pazpermenne TeMmImepa-
HEMOJICKYIISAPHOTO  CTPOCHHS. | KPUCTAIUIMYECKHUE | MPEAMETY XMMHUSA.  KOH(IMKTa TYPHI




Kpucrannuueckue pemerku. peLIeTKH. 2.Pa3BuBath 2.YupasneHue IJIATHHO-
TP /lemoncmpayuonnoii YYBCTBO FOPJAOCTH  TIOBEJEHUEM BbIH, IaTUHUK
onvim Ne 3. «Temnepamypa 3a POCCHHCKYIO. HapTHepa. TeM-
NAGNeHUA BeWeCE C XUMHYECKYIO ILYY]I, TIepaTyphI
PasHbiMu munamu HayKy 1.®opmupoBaHH TepMo-
KPUCIMANIUYeCKUX 3.HpascTBeHHO- € 3 HapHbIH
peuémory» 9TUYECKOE MO3HaBaTEIbHON
OlICHHUBAaHUE. LENH.

CUMBOJBI

XUMHYCCKHUX

3JIEMEHTOB.

XuMHuueckre

thopmyns

TepMuHsI.

P.YVY/.

1.CamocrosTens

HO aJIeKBaTHO

OLICHUBATh

MPaBHJILHOCTh

BBITIOJTHCHHS

JIeHCTBUS U

BHOCHUTD

HEOOXOAUMBIE

KOPPEKTHBHI B

HCIIOJIHCHHUE KaK

0 XO/1y €ro

peanuzanuu, Tak

1 B KOHIIE

JICHCTBUSL.

11 | IIpocteie " CIIOXKHBIE | YMeHue 1.MoruBanus K.YV/. 89,10 | PeaktuBsl 1
BEIIIECTBA. XUMHUECKHH | XapaKTepu30BaTh Hay4eHUS 1.AprymeHTupo XHUMHUYECKOe
3J€MEHT. XUMUYECKMHA 3HAK. | BayKHeHIue IIpeaIMeTy XUMUS BaTh CBOIO 00opynoBaH
[IpocTeie BemiecTBa: MeETaIBl | XUMHYECKHE 2.Pa3BuBath TIO3UIIUIO 1 ne
Y HEMETAJLJIBL. MOHATHS: XUMHYEC | YyBCTBO FOPJOCTH  KOOPAMHHPOBAT

KW 3JIEMEHT, 32 POCCUHCKYIO b €eC
TP KiaccuuKanys XUMHYECKYIO MHO3ULUSIMH
Jlabopamopnutii onvim Nell. BEIIIECTB (Ha HayKy MMapTHEPOB B
Bunaxomcmeo ¢ gﬁpaguamu TIPOCTBIC U 3.HpaBCTBCHHO- COTPYAHHYCCTBE
npocmaix sewecme: CJIOKHBIC 3THYCCKOC npu Bpra60TKe
Memaios u Hememauioe. | BELECTBA). OLICHHBaHHE obuiero
Onucanue ceoticme. PCIICHAS B
COBMECTHOI
JIaGopaTopHblii onbIT Nel2. ACATEILHOCTH.
H3yyeHue 06pa3nos LYV,
MeTaJUIOB M HEMETAJNIOB 1.Ymenne
OpPHUECHTUPOBATHC
(cepsl, kese3a, aTIOMUHUS, 4 Ha
rpagura, Mmeau u ap.). pasHooGpasie
Croco0oB
peIeHns 3a1a4
2.YcraHaBiuBat
b IPUIUHHO-
CIIeZICTBEHHBIE
CBSI3H.
P.YV/.
1.Ienenonaran
e u
TUTAHUPOBAHHE.

12 | CrnoxxHbl€e BellecTBa UX COCTaB | YMeHue 1.MotuBaums K.YVI. 811, PeakTuBel 1
U CBOHCTBA. XapaKTepU30BaTh | HAYUCHHS 1. Pazpemenne 12 XUMHIYECKOE
TP BayKHEHIIINE NpeaIMEeTy XUMUs KOH(QUINKTa obopynoBaH
Jabopamopnuiii oneim Ne 13, | XUMHYECKHE 2.HpaBcTBEeHHO- 2.YupaBneHue ue [Ipubop
Bunakomcmeo ¢ 06pa3uwuu TIOHATHAA: OTHYCCKOC MMOBCACHHUEM JJI
CILOMCHBIX 6euiecme, XUMHWYECCKHNU OLICHUBAHUC. napTHepa OIIBITOB C
MUHEPATLO6 U ZOPHBIX NOPoo. | PIEMEHT, IPOCTOE ILYY . DIIEKTPHYECK

U CIIOXKHOE 1.®opmupoBann UM TOKOM

Onucanue ceoiicme.




Hemoncmpayuonnutii rxc-
nepumenm Ne 4. «Paznosice-
HUe 800bl I1eKMPUYECKUM
MOoKOM»

JladopaTopHblii oneIT Neld.
HUcnbiTanue TBEPAOCTH
BEIECTB ¢ MOMOIILIO
koneknnn «lIxkama
TBEPAOCTHY.

BEIIIECTBO.
YMmenue
XapaKTepU30BaTh
OCHOBHBIE 3aKOHBI
XAMUU: 3aKOH
IIOCTOSIHCTBA
COCTaBa BEIIECTB.

e
IMO3HaBaTEIbLHOU
LIEJIH:

CHMBOJIBI
XUMHYECKHX
3JIEMEHTOB;
XAMHYECKHE
thopmymsr;
TEPMHUHBIL.
P.YVY/.
1.Ilenenonarax
He u

TUTAHUPOBAHKE
13 | ®opmybl CIIOKHBIX BEIISCTB. | YMEHHE 1.MotuBarus K.YVI. 813, PeaktuBbl 1
KauecTBeHHBIIH U | XapaKTepU30BaTh HAy4YCHUS 1.Pa3perenue 814 XUMHYECKOES
KOJIMYECTBEHHBIN COCTaB | MOHATHS 00 MPEAMETY XHUMUS KOH(DIHKTA 000py10BaH
BEILECTBA. OTHOCUTEJIbHON 2.HpaBcTBeHHO- 2.Ympapnenue ue,
TP ATOMHOM U 3TUYECKOE MOBEJCHUEM 3JIEKTPOHHBI
Jemoncmpayuonnwiii Ixc- MOJICKYJISIpHOU OLICHHBAHUE. napTHepa € BEChI
nepumenm Ne 5. «Paznosce- Maccax. YMeHue ILYVY].
HUe 0CHO8HO20 Kapbonama pacCHUHUTBIBATh 1.®opmupoBanu
meou (1) (manaxuma)» OTHOCUTEIILHYIO € .
MOJIEKYJISIPHYIO MO3HABATEIILHON
Maccy. EITH
e CumMmBo
JIbI
XUMHUYEe
CKHUXx
aeMeH
TOB
e  Xumuu
eCKue
dopmy
JIBI
P.YVY/.
1.Ienenonarax
ue u
IUTAHUPOBAHKE
14 | ®opmynbl CIOXKHBIX BEUIECTB. | YMEHHE 1.MotuBauus K.YV]. 815,
KauectBennslit U | BBIYUCIIATE: Hay4YeHUs 1.Pazpemenne 816
KOJINYE€CTBEHHBIH COCTaB | MacCOBYIO JOJIO TPEaMETY XHUMHUS KOH(IIMKTA
BEIIIECTBA. XUMHYECKOT O 2.HpaBcTBeHHO- 2.YmpapneHue
3JIEMEHTA 10 STHYECKOE MOBEZICHUEM
bopmyne OlICHUBaHUE napTHepa
COEIUHEHUS LYY,
Onpenenenne 1.®opmupoBanu
aJeKBaTHBIX e
Croco0oB MTO3HABATEIIbHON
petreHus yaeOHOH enn
3a//aYM Ha OCHOBE e Cumso
3a/IaHHBIX JBI
AITOPUTMOB XUMITYE
CKHX
3JeMeH
TOB
e  Xumuu
eCKHue
Popmy
BT
e Tepmu
HBI
P.YVY/.
1.Ienenonaran
ue u
TUTAHUPOBAHHE
15 | ®opmynBl CIOXKHBIX BEIIECTB. | YMEHHE 1.MotuBanms K.YV/I. 815, PeakTuBEI B




HasBaHusi CIIOXHBIX BEIIECTB. | ONpENeNsTh Hay4eHUs 1.Pa3pemrenne 816, XUMHYECKOe
PeakTuBbl. DTHKETKH. BaJICHTHOCTH U TIPEAMETY XUMUS KOH(JIINKTa 817 o0opynoBaH
TP 3Ha4YCHUE 2.Pa3BuBath 2.YupasneHue ue
BaJICHTHOCTH YYBCTBO FOPJIOCTH  TTOBEACHUEM
HEKOTOPBIX 3a POCCHICKYIO napTHepa.
XUMUYECKUX XUMUYECKYIO ILYVY].
9JIEMEHTOB; HayKy Ymenue
Ha3bIBaTh 3.HpagctBeHHo- OTIPEENSATD
OuHapHbIe ITHYECKOe aJIeKBaTHBIC
COETMHEHUSL. OlICHUBaHUE CIIOCOOBI
penieHus
yueOHOM 3a1aun
Ha OCHOBE
3aJlaHHBIX
aJNTOPUTMOB.
P.YV .
1.I{enenonaran
ue u
TUIAHUPOBaHUE

16 | I'pynmel XpaHeHUs] pEAKTHBOB. | YMEHHE Ymenue K.YVI. PeaktuBbl 1
YcnoBust XpaHeHHs U | COCTaBIISITH BBICTpaNBAaTh YMmenue XHMHUYECKOE
UCTIOIb30BaHHSI. (bopmysbl COOCTBEHHOE CaMOCTOSITEIIHHO 00opyoBaH
TP OMHAPHBIX LIEJIOCTHOE OPraHU30BBIBAT ue

COEMHEHUI TI0 MHUPOBO33pEHHUE: b yueOHOe
W3BECTHOI OCO3HABaTh B3aMMOJICHCTBH
BAJICHTHOCTH MOTPEOHOCTH U € B IpyIIIIe.
3JIEMEHTOB. TOTOBHOCTh K ILYVY/.
caMoOOpa3OBaHUIO Y MEHHE
npeoOpa3oBbIBa
Tb
nHpopmanuo
U3 OIHOTO BHIA
B JIpYTOM.
P.YVY/.
Ymenue
COCTaBJIATh
IUIaH  pelIeHus
POOJIEMBI.

17 | 3akoH coxpaHEHHS MacChI VyeHne Pa3BuBath K.YVY/. 819 Becn
BEIIIECTB. YyBCTBO TOPJOCTH Y MEHHE ANEKTPOH-
TP XapaKTCPU3OBaTh 3a POCCHHUCKYIO CaMOCTOSITEIILHO HbIE
ﬂemoucmpauuonnbu? IKC- i;?ﬁf;me 3aKOHBI XUMHYECKYIO OpTraHNU30BbIBAT

) - ‘ Ha b yueOHOe
e acen semecmey | P - msanonelicrsi
MaccChl BEIIECTB;
€ B TpYIIIIE.
TTIOHUMATD €0 ILYYL,
CYIIHOCTb U VaCHIG
3HatCHHC npeoOpa3oBEIBa
T
HHPOPMALIIIO
W3 OIHOTO BHIA
B JIpYT oM.
P.YV/.
Ymenue
COCTABIIATH
TUTaH PEIIeHUs
POOIEMBL.

18 | Xumuueckre TpeBpalleHus. | YMEHUE Ymenue K.YVYI. 820 PeaktuBsl u
XUMHUYECKUE PEaKIINH. XapakTepu3oBaTh | chopMupOBATH Y 1. Vmenune XUMHYECKOE
TP OCHOBHBIE yUanmxcs (hopmynpoBaTh obopynoBaH
JlaGopaTopHblii onbiT Nelb. | monoxeHus yueOHO- COOCTBEHHOE ne
Ipusnaku NMPOTEKAHUS | ATOMHO- TI03HABaTENbHBIN MHCHHUE H
XHMHUYeCKUX peakumii: | MOJIEKYJLIPHOTO HHTEPEC K HOBOMY  TTO3MIIHIO;

HarpeBaHue MeIHOI | YIeHUs, IOHUMATh | yaeOHOMY 2.YMenue
MPOBOJIOKH; €ro 3HaueHHe MaTtepuany u YUHUTBIBATh
B3aNMOJIeliCTBHE PAcTBOPOB criocobam pa3Hbple MHEHHS




€IKOr0 HATpa H XJIOpHAA
Meau; B3anMoOAeiicTBHE
pacTBopoB YKCYCHO¥
KHCJIOTHI W THAPOKApOOHATA
HATpHS.

peuieHust HOBOM
YACTHOM 3aJ1auu

Y UHTEPECHI U
00O0CHOBEIBATH
COOCTBEHHYIO
MTO3UIIHIO.
ILYVY].

1. YMmenue
HCIIOIB30BaTh
3HAKOBO-
CUMBOJINYECKUE
CPEJICTBA, B TOM
YHUCIIe MOJIENH U
CXEMBI IS
pelienwus 3a/1au;
P.YVY/.
1.Ymenue
CaMOCTOSITENILHO
aJIeKBATHO
OILIEHHUBATh
MPaBUILHOCTh
BBITIOTHEHNS
NEHCTBUS 1
BHOCHUTH
HEO0OXOJUMEIE
KOPPEKTHUBHI B
HCIIOJHEHNE KaK

O XOAY €ro
peaiu3anuu, Tak
U B KOHIIE
JICHCTBUSL.
19 | Xumuueckue ypaBHEHHUSL. yMeHHe 1. Ymenue K.YVYA. 820
BrinonHenne TPEHUPOBOYHBIX | COCTABIIAThH OpUeHTHpOBaThcs 1. YMeHue:
yIpa’KHEHHUH 110 COCTABIICHHUIO | YPaBHEHUS XUM. Ha IOHUMaHHE * CTPOHTH
YPaBHEHUH XMMHYECKUX peaKuuii. IPUYMH ycIieXa B MOHATHbIC A
peaxmmi yueOHOit napTHepa
JeATENbHOCTH BBICKa3bIBaHMS,
YUYHUTHIBAIOILHE,

YTO TMapTHEP
3HAET U BUIMT, a
YTO HET;

* 3a71aBaTh
BOIIPOCHI;

.
KOHTPOJIHUPOBAT
b JEUCTBHUS
mapTHepa.
ILYVY].
YwMmenue:

* OCYIL[ECTBIISTH
aHaIu3
00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX
51
HECYIIIECTBEHHBI
X TIPU3HAKOB;

* OCYILIECTBIISITh
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr'0 U3
JacTeH.
P.YV.
YMenns:
1.OcymectBusr
b UTOT'OBBIM 1
TIOIIaT OBBIA
KOHTPOJIb 110




pe3yabTaTY;
2. AllekBaTHO
BOCIIPHHUMATH
OIICHKY
YUUTEIS;

3. Pazanuats
crrocod u
pe3yibTarT
IelcTBUS

20

TuIbl XUMUYECKUX PEaKIIHiA
TP

Jlabopamopnutit onvim_Ne16.
Tunvt xumuueckux peaxuuii:
pasnodcenue 2uopokcuoa
meou (11); e3aumooeiicmeue
Jcenesa c pacmeopom
Xnopuoa Mmeou an),
eé3aumooeiicmeue oKcuoa
meou (1) ¢ pacmeopom
COJIAHOIL KUCTIOMbl.

yMeHHe
OTIpe/ICIISAT
peareHThI U
TIPOIYKTHI
peakuum;
paccTaBisTh

KO3 PHUIIMECHTHI B
YpaBHEHHSIX
peakuui Ha
OCHOBE 3aKOHa
COXpaHEeHHUs
Macchl BEIECTB

1. Ymenue
OPHCHTUPOBATHCS
Ha TTOHUMaHue
NPUYUH ycIiexa B
yueOHOI
JIEeATEILHOCTH

K.YYI.
YmMenue
CaMOCTOSITEITLHO
OpPTraHU30BBIBAT
b yueOHOe
B3aUMOJIEHCTBU
¢ B TpYIIIeE.
I.YVY].
YMmenue
npeoOpa3oBbIBa
Th
nHpopmanuro
W3 OIHOTO BHIA
B JIpYIoM.
P.YV].
Ymenue
COCTaBJIATh
TUTaH PeIICHUsI
POOJIEMBI.

821

PeakTuBEI B
XUMHUYECKOE
00opyI0BaH
ne
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ITonroroeka k 'MA, BITP

1.3akperenue
3HaHUU U
pacyeTHBIX
HaBBIKOB Y4-CSl.
2.YMeHue perathb
TUIIOBBIE IPUMEPHI
KOHTPOJIBHO-
HU3MEPUTEITBHBIX
MaTepuaioB

1. Ymenue
OPHEHTHUPOBATHCS
Ha ITIOHUMAaHHE
NPUYUH ycIiexa B
yueOHOIt
JIEeATEILHOCTH

K.YVY].
YMenue
CaMOCTOSITEIILHO
OpPTraHU30BBIBAT
b yueOHOe
B3auUMOJIEHCTBU
€ B TpyMIe
ILYVY].
YmMmenue:

* OCYIL[ECTBIISTH
aHaIu3
00BEKTOB C
BBIJIEJIEHEM
CYIIIECTBEHHBIX
u
HECYILIECTBEHHBI
X TIPU3HAKOB;

* OCYILIECTBIISATh
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr'0 U3
JacTeH.
P.YVY /.
YMenns:
1.OcymecTBusT
b UTOT'OBBIM 1
TIOIIIaT OBBIA
KOHTPOJIb 10
pe3yabTaTy;

2. AnekBaTHO
BOCIIPHHUMATH
OLICHKY
YUUTEIS;

3. Pasnuuath
CI10c00 1
pe3yabTaT
JeicTBHS

81-21

22

TecToBBIH KOHTPOJIB:

YMenue

YMeHne oneHUTh

K.YV




«OCHOBBI OBIIQICHUS CBOU y4ucOHBIC YMmenue
IKCIIEPUMEHTATBHON HaBBIKAMU JTOCTIDKEHUS CaMOCTOSITEITFHO
XUMHHI. KOHTPOJIS U OpPTaHU30BHIBAT
OLICHKH CBOCH b yucOHOE
JIeSITEITBHOCTH, JICHCTBHE.
yYMEHUE ILYVY.
MIPEBUICTH YMenue
BO3MOKHBIC npeoOpa3oBEIBa
MTOCTICICTBHSI Tb
CBOUX JeMCTBUIM nHpopmanuro
W3 OJHOTO BHIA
B PYyroH.
P.YV/.
YmMmenue
COCTaBJIATh
TUTaH PEIICHUS
POOJIEMBI

Paznen 2. IlpakTUKyM 10 M3yUYeHHIO Ia30B: KUCJA0PoAa U Boaopoaa (7 4)

23 | Kucnopon. Peakiuu, | YMenue YwMmenue K.YV/. 822 PeakTuBbl 1
HCTIONb3yeMbIC IS TIONYUCHHUS | XapaKTepHU30BaTh chopMHpoBaTh y 1. YMmenue XUMHUYECKOES
KHCJIOPO/Ia B JTa0OpaTOpUH KUCJIOPOJI KaK yUaImxcst hopmyIHpoBaTh 000pyI0BaH
TP XUMHYECKUH y4eOHo- COOCTBEHHOE ue
JHemoncmpayuonnwiii 3JIEMEHT U Mo3HaBaTEIbHbIN MHEHHE U
IKCcnepumenm No 7. IpoCcTOC HHTEPEC K HOBOMY TIO3HUIIUIO,

«Ilonyuenue u cobupanue | BEUIECTBO; y4eOHOMY 2.Ymenue
Kucﬂopooa 8 Jlaﬁopamopuu pacrio3HaBaThb MaTepuainy u Y4UTBIBATH
u 3anoJiHeHue um OINBITHBIM ITYTEM CHOCO6aM Ppa3Hbl€ MHCHHUA
2azomempa» KHCIIOpOJI pellIeHus] HOBOU Y UHTEPECHI U
Cobmronenne YaCTHOM 3aa4u 00OCHOBEIBATH
HOPM TIOBEJICHHUS B COOCTBEHHYIO
OKpYy:Karolen MO3ULMIO.
cpelne, MpaBuil ILYVY .
3JI0pOBOr0O 00pasa 1. Ymenue
KU3HH HCTIONB30BaTh
3HAKOBO-
CHUMBOJIMYECKHE
CpeICTBa, B TOM
YHUCIIe MOJIENIN 1
CXEMBI I
pelIeHNs 3a1a;
P.YVY/.
1.YMmeHue
CaMOCTOSITENTFHO
aZIeKBaTHO
OILICHUBATh
TIPaBHIFHOCTD
BEITIOTHEHHS
IEUCTBUS U
BHOCHUTD
HEOOXOAUMBIE
KOPPEKTHBEI B
HCTIOTHEHHE KaK
TI0 XO/Iy €T0
peanu3aiim, Tak
1 B KOHIIE

24 | XuMnueckue cBoicTBa YMmenue Pa3BuBath K.YV]. 8§23, Peaktusbl u
kucinopoaa. OKCHIIBL. 00BICHATH YyBCTBO TOPJOCTH Y MEHHE 24 XUMHYECKOE
TP CYLIHOCTb 3a POCCUHCKYIO CaMOCTOSITENIBHO 000pyI0OBaH
Jlabopamopnutii onstm Nel7. | KpyroBopora XUMUYECKYIO OpraHU30BbIBAT ue
«Il'openue ceput u grocghopa KHCJI0po/ia B HayKy b yueOHOE
Ha go30yxe ue Kucﬂopode» npupozae, (I)OpMI/IpOBaHI/IC B3aH]VIOHeI710TBH
Jlabopamopuwtit onetm Nel8. | TpUMCHEHHE HHTEpECA K € B IDYIIIE.

«lopenue xcenesa, meou, KACIOpO/a; npenMeTy LYY,

MazZHUA 1A 6030yXe U YMETBh COCTABIISATh YMenue

Kucnopode» YpaBHCHHUS npeoOpa3oBEIBa
XUMHYECKAX T




Jlabopamopnuiii onvtm_Nel9.

Paccmompenue oopasyos
okcuooe (yenepooa (1V),
6000pooa, gpocghopa, medu,
Kanvyus, yceneza, KpeMHus).

peaxii,
XapaKTepU3 YOI
X XUMHUYCCKHE
CBOICTBa
KHCIIOPOJ
HUcnonb3oBanue
MPAKTHICCKUX U
71a00paTOPHBIX
pabor,
HECITOKHBIX
JKCIICPUMCHTOB
Ui
JIOKa3aTebCTBA
BBIJIBUTaEMBbIX
MIPEION 0KEHU I
OITHCaHKE
Pe3yabTaTOB 3THUX
pabot

nHpopmanuro
W3 OJHOTO BHAA
B JIpYT oM.
dopMHpOBaHHE
YMEHHS
HaOJIIOIaTh,
JieTlaTh  BBIBOJIBI
npu
MPOBEICHUH
OITBITOB.

P.YV/.
YMeHue
COCTaBIIATh
IUIaH  PeIIeHUs
TPOOJIEMBI
Ymenne
pacro3HaBaTh
OIIBITHBIM

nyTeM
KHCJIOPOJI,
OIINCBIBATH
XUMHUYCCKHEC
peaKium,
HaOJII0JaeMbIE B
xXoJ1e
IKCIIEPUMEHTA.

25

ITonroroeka k 'MMA, BITP

1.3akperenue
3HaHUU U
pacyeTHBIX
HaBBIKOB Y4-CSl.
2.YMeHue pemathb
THUIIOBBIE IPUMEPHI
KOHTPOJIBHO-
HU3MEPUTEITBHBIX
MaTepuaioB

1. Ymenue
OPHEHTHUPOBATHCS
Ha [TIOHUMAaHHeE
NPUYUH ycIiexa B
yueOHOI
JIEeATEILHOCTH

K.YVY].
YMenue
CaMOCTOSITEIILHO
OpPTraHU30BBIBAT
b yueOHOE
B3auMOJIEHCTBU
€ B TpyIIe
ILYVY].
YmMmenue:

* OCYIL[ECTBIISITH
aHaIu3
00BEKTOB C
BBIJIEJIEHMEM
CYIIIECTBEHHBIX
u
HECYILIECTBEHHBI
X TIPU3HAKOB;

* OCYILIECTBIISATh
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr'0 U3
JacTeH.
P.YVY /.
YMenns:
1.OcymecTBusT
b UTOT'OBBIM 1
TIOIIIaT OBBIHA
KOHTPOJIb 10
pe3yabTaTy;

2. AnmekBaTHO
BOCIIPHHUMATH
OLICHKY
YUUTEIS;

3. Pasnuuath
CI10c00 1
pe3yabTaT
JeicTBHS

26

Bosnyx u ero cocras.

YMenue

VYMenune

K.YV

8§27

IMTpubop s




P

Jemoncmpayuonnstii xc-
nepumenm Ne 8. «Onpeoe-
JIeHue cocmaea 6030yxa»

XapaKTepH30BaTh
COCTaB BO3IyXa
IIpusenenue
TIPUMEPOB, TTOTO0P
apryMEHTOB,
(bopMymupoBaHue
BBIBOJIOB.

OILICHUBAThH CBOIO
JIeSITETHHOCTD U
TTOCTYTIKH JAPYTUX
JOJIEH C TOUKHU
3peHUs
COXpaHCHHUS
OKpYyKaromen
cpeabl

1. YMmenue:

* CTPOUTH
IOHSITHBIE IS
mapTHepa
BBICKA3bIBAHMS,
YYUTHIBAIOIIIHE,
YTO TTapTHEP
3HAET U BUJMT, a
YTO HET;

* 3371aBaTh
BOIIPOCHI;

.
KOHTPOJIMPOBAT
b JEHCTBUS
nmapTHepa.
ILYVY].
VMmenue:

* OCYIIECTBIISATh
a”aIu3
00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX
u
HECYILECTBEHHBI
X TMPU3HAKOB;

* OCYILIECTBIIATH
CHUHTE3 KaK
COCTaBJIEHHE
LIEJIOT'0 U3
yacTel.
P.YV].
YMenus:
1.OcymmecTBusT
b UTOT'OBBIM 1
MOIIAT OBBIN
KOHTPOJIb 110
pe3yabTaTy;

2. AnmekBaTHO
BOCIIPUHUMATH
OLIEHKY
YUUTENs;

3. Pasnnuath
CII0CO0 1
pe3yabTat
IEUCTBUS

omnpeeneHH
s cOCTaBa
BO3/lyXa

27

Bognopoa. Ilonyuyenue
BoAopoaa. Mepsl
0e30macHOCTH TIpHU padoTe ¢
BogoponoM. IIpoBepka Ha
yucToTy. ['pemyunii ras.

TP

Hemoncmpayuonnuiii
IKCnepumenm Ne 9.
«llTonyuenue u cobupanue
6000poda 6 nadopamopuu.
Onoim Kagenouwiay

YMenue
XapaKTeprU30BaTh
BOZIOPOI KaK
XHUMHYCCKUH
3JIEMEHT U
pocToe
BEIIECTBO,
pacmo3HaBaTh
OITBITHBIM ITyTEM
BOZIOPOTT

YMenue
chopMHpOBaTH
YCTOMYMBBIN
yueOHO-
T03HaBaTEIILHBIN
WHTEpPEC K HOBBIM
001IMM crrocobam
perieHus 3a1a4

K.YVY/.
Ymenue
CaMOCTOSITENTEHO
OpPTaHMU30BHIBAT
b yueOHOE
B3aUMOJIENCTBU
€ B TpYIIIIE.
.YV /.
Ymenue
npeoOpa3oBEIBa
T
HHPOPMAIIIIO
W3 ONHOTO BHIA
B JIpYr oM.
P.YVY .
YMenue
COCTaBIIATh
TUIAH pelIeHHs
POOIEMEL.

§28

PeakTuBEI B
XHUMHAYECKOE
00opymoBaH
e

28

XHAMHAYECKUE CBOMCTBaA
Bogopoza. [lpumenenue.

YMenue
COCTaBJISITh

PazBurue
BHYTpEHHEH

K.YVI.
1. YMmenue:

§29

PeakTuBEI B
XUMHYECKOE




Jlemoncmpayuonnwti

IKCnepumMeHm No 10.
«Ilonyuenue 6000pooa
peaxkyueii  anlOMuHua  CO

cmecwvlo  cyrvghama meou u
X710puda Hampus»

TP

Jlemoncmpayuonnwti
axcnepumenm No 11.
3anumamensrole onvimol ¢
6000p000OM: Nemarouias
oanka, e3povlearouiuecs
ny3vipu, 1emaroujue
MblLbHbIE WAPUKU.

YpaBHCHUS
peakuui,
XapaKTepU3 YOI
X XUMUYECKHUE
CBOIiCTBa
BOJIOpOIA,
Ha3LIBAThH
TIPOXYKTHI
peaxIuu
Hcnons3oBanue
MPAKTHICCKHUX U
71a00paTOPHBIX
pabor,
HECI0KHBIX
JKCIICPUMECHTOB
TS
JIOKa3aTeNbCTBA
BBIIBUTAEMBIX
MIPEINON 0KEHUI;
onucaHue
Pe3yIBTaTOB 3THUX
pabor

TIO3UIHH
[IKOJIFHUKA Ha
YpOBHE
TIOJIOKUTETHHOTO
OTHOILIEHHS K
IIKOJIE,
TOHUMaHHUS
HE00X0IMMOCTH
YUEHUs
®dopMHpOBaHHE
MHTEepeca K
npenMery

* CTPOUTH
MOHSITHBIE IS
mapTHepa
BBICKA3bIBAHMS,
YUUTHIBAIOIIIHE,
YTO TTapTHEP
3HAET ¥ BUJMT, a
YTO HET;

* 3371aBaTh
BOIIPOCHI;

.
KOHTPOJIMPOBAT
b JEHCTBUS
napTHepa.
ILYVY].
VMmenue:

* OCYIIECTBIIATh
a”aIu3
00BEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHHBIX
u
HECYILECTBEHHBI
X TMPU3HAKOB;

* OCYILIECTBIIATH
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr'0 U3
yacTel.
P.YV].
YMenus:
1.OcymmecTBusT
b UTOT'OBBIM 1

00opyIoBaH
ue

MOIIAT OBBIN
KOHTPOJIb 110
pe3yabTaTy;
2. AnekBaTHO
BOCIIPUHUMATH
OLICHKY
YUUTENs;
3. Pasnnuath
CII0CO0 1
pe3yabTar
IEUCTBHUS
29 | TecTOBBIii KOHTPOJIb: YMenue YMeHue oLeHuThb K.YV].
«IIpaKTHKYM 0 U3YYEHUIO OBJIaICHUS CBOU y4ueOHbBIE YMmeHune
ra3oB: KUCJI0pOIa U HaBBIKAMU JIOCTIDKEHUS CaMOCTOSITEIIBHO
BO0POJA». KOHTPOJIS U OpPTaHMU30BHIBAT
OILIEHKH CBOEN b yueOHOE
JIeSITeIbHOCTH, JIIEUCTBHE.
yYMEHHE ILYVY].
NIPENBUIIETH YMmenue
BO3MOJKHBIE npeoOpa3oBEIBa
MOCJIEACTBUSA Tb
CBOMX JIENCTBUI HHPOPMAIIIIO
U3 OIHOI'0 BHIA
B JIpYr oM.
P.YVY/.
YMenne
COCTaBJISTh
TUTaH PEIICHUs
po0IEeMBI
Paznea 3. IIpakTHKYM 110 M3YUeHHIO CBOICTB BO/IbI M PacTBOPOB (9 1)
30 | Boma. Meroast omnpexnenenus | CoOaroaeHue 1.PazButne K.YV/I. 831, Jlatunk
COCTaBa BOABl - AHAJIU3 M | HOPM MOBEJCHHUS B | BHYTPCHHEH COBEpITICHCTBOB BOIIP. | DJIEKTPO-




CHHTE3. OKpYKaromiei TIO3UIHH aTbh yMEHHUE 1,4, TIPOBOTHOCT
TP cpene, MPaBWI | IIKOJHHUKA HA JIOTOBapHBATHCS 5, u,
Jaoopamopnutii onvtm Ne 20. | 310poBoro obpasza | ypoBHE U TIPUXOJTUTH K ctp.10 | mudposoit
«Onpeoenenue KU3HU MIOJIOKUTEIBHOTO  00IIeMy 6 MHUKPOCKOII
8000NP0OGOOHOT u OTHOIICHHUS K PELICHUIO B
OUCHUNIUPOBAHHOTL 800b1) 1IKOJIE, COBMECTHOM
TTOHUMAaHHUS JIeATEbHOCTH
HEO00XOIUMOCTH ILYVY].
YUCHUS, ®dopMHpOBaTH
BBIPAKCHHOTO B yMeHHE
npeobIaiaHuu MPOBOJIUTH
y4eOHO- CpaBHEHHE U
MO3HABATEIILHBIX KiaccuuKany
MOTHBOB U 10 TIO 3aJIaHHBIM
MPEANOYTCHIH KPUTEPHSIM
COITMATLHOTO P.YV].
crioco0a OIeHKH Ymenue
3HAHUH YUUTHIBATh
BBIJICIICHHBIC
yuHuTeneM
OPHCHTHUPHI
JIEUCTBUS B
HOBOM
y4eOHOM
MaTepuane B
COTPYAHUYECTBE
C yUHUTeNeM
31 | Ousznyeckre U XUMHUUCCKHE YMeHue YuebHo- K.YY]. 832, PeakTuBbl 1
CBOICTBA BOJBI. XapaKTepru30BaTh MO3HaBaTENbHBIN Ywmenue: TECTBI, | XUMUYECKOE
TP CBOICTBA BOJbI HMHTEPEC K HOBOMY  * CTPOUTh CTp. 000pynoBaH
Jlabopamopuotit onvtm _Ne21. | (xumuyeckue yueOHOMY MOHSTHBIE LIS 109 ue
OKpacka uHOuKamopoe 6 CBOIiCcTBa MaTepuay u napTHepa
HeumpanvHoi cpede OCHOBHBIX crocobam BBICKa3bIBaHU,
KJIaCCOB pelLieHs HOBOI YUHUTBIBAIOLINE,
Jlabopamopuotit onvtm_Ne22. | HEOpraHUUECKHX YaCTHOM 3a/1auy; YTO IapTHEP
Cpasnenue npoo 600vi: BEIIIECTB), 3HAET U BUJIUT, a
6000NPOBOOHOIL, U3 B3aUMOJEHCTBIE YTO HET;
20P0OCKO20 OMKPBIMO20 BOJIBI C * 33]1aBaTh
6000ema. OCHOBHBIMHU U BOIIPOCHI;
KHCITOTHBIMH .
OKCHJIaMU; KOHTPOJIMPOBAT
COCTaBIISITh b JEUCTBHUS
ypaBHEHHs napTHepa
XUMHYECKHX ILYVY.
peakuui, Ywmenue:

XapaKTePHBIX IS
BOJIBI

* OCYIL[ECTBIIST
aHaIu3
00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX
51
HECYIIIECTBEHHBI
X TIPU3HAKOB;

* OCYILIECTBIISITh
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr'0 U3
qacTenl

P.YVY/.
YMenns:
1.OcymecTBusT
b UTOT'OBBIM 1
TOIIaT OBBIA
KOHTPOJIb 110
pe3yabTaTY;

2. AIeKBaTHO




BOCIPHUHUMATh
OIIEHKY
YUHUTEIS;

3. Pazanuats
crioco0 u
pe3yibTar
IelcTBUS

32

Bona — pactBopurens.
PacTBOpEIL.
TP

Jlabopamopnutii onvim Ne 23.

«H3yuenue 3aeucumocmu
pacmeopumocmu eewjecmea
om memnepamypul»

YMeHue naBaTh
OIpeICIICHIE
TIOHSTUSA
PACTBOPBI, BHIIBI
PacTBOpOB,
CBOIiCTBa BOIBI
KaK pacTBOPUTEIIS,;

PaszBurtne
CITOCOOHOCTH K
CaMOOILIEHKE Ha
OCHOBE KpUTEPHS
YCIIEIIHOCTH
yueOHOH
JIeATEILHOCTH

K.YV]I.

1. Ymenue:

* CTPOUTH
[OHSTHBIE IS
nmapTHepa
BBICKA3bIBaHMS,
YUUTBIBAIOIIIHE,
4TO MapTHEP
3HAET U BUJHNT, a
YTO HET;

* 3371aBaTh
BOIPOCHI;

.
KOHTPOJIUPOBAT
b JEUCTBHUS
napTHepa.
ILYVY/.
YmMmenue:

* OCYIIECTBIISTh
a”aIu3
00BEKTOB C
BBIICIICHUEM
CYIIIECTBEHHBIX
u
HECYILIECTBCHHBI
X TIPU3HAKOB;

* OCYILIECTBJISATh
CHHTE3 KaK
COCTaBJICHHE
LIEJIOT'0 U3
JacTeH.
P.YV].
YMenus:
1.OcymmecTBusT
b UTOT'OBBIM 1
MOIIAT OBBIM
KOHTPOJIb 110
pe3yabTary;

2. AnekBaTHO
BOCIIPHHUMATH
OLIEHKY
YUUTEIs;

3. Pasznnuath
CI10c0o0 1
pe3yabTar
IEUCTBUS

833,
BOIIP.
5+
TECTHI,
CTp.
113

Jatuuk
TeMIIEpaTyp
Bl
IUTATHHOBBIA

33

Haceiennsie "

HEHACHIIIEHHBIE PACTBOPHI.
TP

Jlabopamopnuiit onvtm Ne
24.«Habniooenue 3a pocmom
Kpucmanioe»

IIpencraBnenue o
CYIIHOCTH
mporiecca

IOy YCHHUS
KpHUCTAJJIOB W3
pacTBOpOB coieit
IlokazaTth
3aBHUCHMOCTD
pacTBOPUMOCTH OT
TEeMIepaTyphI

1.Pa3Butne
BHYTPEHHEH
MO3HLIHU
IIKOJIBHHKA Ha
YpOBHE
IIOJIOKUTEIBHOIO
OTHOILIEHUS K
IIKOJIE,
TOHUMAaHU
HEOOXOIUMOCTH
YUCHHUS,
BBIPAXCHHOTO B
mpeobIaiaHIn

K.YVYI.
Ymenue
CaMOCTOSITEIIHHO
OpraHU30BHIBAT
b yueOHOE
B3aUMOJIENCTBU
€ B rpyIe.
LYV /.
Ymenue
npeoOpa3oBEIBa
Th
nH(popManHro
W3 ONHOTO BHIA

834,
BOIIP.
4,5,
cTp.
116

Hudposoit
MHKPOCKOII




yueOHO- B JIPYTOH.
TMO3HABATEIbHBIX P.YV.
MOTHUBOB U Ymenue
TPEANOYTEHUN COCTaBIIAATh
COLIMAJIBHOTO IUIaH pelieHus
croco0a OIeHKH pOOJIEMBI.
3HAHUI;
2.DopmupoBanue
BBIPaKEHHON
YCTOWYHBOM
y4eOHO-
MO03HABaTEIbHON
MOTHUBAIIH
YUCHHUSL.
34 | JTabopamopnuwtit onvim Ne 25. | ChopmupoBath dopmupoBaHUe K.YVI. 834 Jatuuk
«Hepecwmeuublﬁ pacmeop)» IIOHATHUA BLIpa)KeHHOﬁ COBepLHeHCTBOB IIOBTO TeMIIEpaTyp
«pa30aBIIEHHBIN yCTOHuMBOH aTb yMEHUE p- BbI
pacTBop», yueOHO- JIOTOBapUBATHCS 3a7a4 | TJIATHHOBBIM
«HACBIIICHHBIN MMO3HABATEIHLHON U IPUXOJUTH K u7,s,
pacTBop», MOTHUBAIIH obmeMy 9+
«TepechIEHHBIN YUEHHUSI. PEINIeHUIO B TECTHI,
pacTBop» COBMECTHOM cTp.
TSI TENbHOCTH 117
ILYVY .
dopmupoBaTh
yMEHHe
MPOBOAUTH
CpaBHEHUE U
KaccuuKaIu
10 110 3aJ]aHHBIM
KpUTEPUIM
P.YY/.
Ymenue
YUUTHIBATh
BBIJICTICHHBIE
yauTenemMm
OpPHUEHTHUPHI
IEUCTBUSL B
HOBOM
yueOHOM
MaTepuaie B
COTPYIHUYECTBE
C yUUTEIeM
35 | lIpakTuuyeckas padora Ne 3 HUcnonp3oBanue ®dopMHpOBaHHE K.YVY/. 835, PeakxTuBsl n
«Onpenenenue MIPAKTUIECKUX U HHTEpeca K ®dopMupoBaHHE HWHCTP | XHUMHYECKOE
KOHIEHTPAlUH BellecTB ab0opaTOPHBIX TIpeaMETy YMEHUS VKTaX | o0opymoBaH
KOJIOPUMETPUYECKHM MO pabor, paborath B mo Th | wme,
KAJTUOPOBOYHOMY IpaUKY» | HECIOXKHBIX mapax. JATIAK
TP SKCIIEPUMEHTOB ILYVY]. onruye-
JUTSt DopmupoBaHue CKOM
JIOKa3aTeNbCTBA YMEHUS TJIOTHOCTH
BBIJIBUTAEMBIX HaO0JIIO1aTh,
TIPEIIONOKEHHH; JIeNaTh BBIBOIBI
oI CaHue npu
Ppe3yIBTaTOB 3TUX MIPOBEICHUH
pabot OITBITOB.
P.YVY/.
Ymenue
OIHCHIBATH
Ha0JIr0TaeMble
MpeBpaIleHus B
xoJie
JKCIICpPUMEHTA.
36 | Kpucramnoruaparsl. YMenue 1. YMmenue K.YVYI. §22- JaTtauk
./Iaﬁopamopubui onvim Ne 26. IIPUMCHSITh OpHUCHTHUPOBATHCS YMenne 35, TeMIIepa-
«Onpgaeﬂeﬂue memnepamy- TOJTYUCHHBIC Ha MOHMMAaHHUEC CaMOCTOATCIIBHO 3aga4 TYpPbI




Dbl pazinodceHus Kpucmai-
aozuopamay

3HaHUA OJIA
peuICHUA 3a1a4

MPUYUH yCIiexa B
yueOHOI
JIESITEIBHOCTH

OpPTaHU30BHIBAT
b yaeOHOe
B3aHUMOJCICTBU
€ B TpyIIIe
ILYVY].
Ymenue:

* OCYIIECTBIIATH
a”aIu3
00BEKTOB C
BBIJICTIEHHEM
CYIIIECTBEHHBIX
U
HECYIIECTBCHHBI
X TMPU3HAKOB;

* OCYIIECTBIISIT
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr'0 U3
YyacTeu.
P.YV].
YMmenus:
1.OcymiecTBusT
b UTOT'OBBIN U
MOIIarOBbII
KOHTPOJIb 110
pe3ynbTary;

2. AleKBaTHO
BOCHpI/IHI/IMaTB
OLICHKY
YUUTENs;

3. Pasnnuathb
CII0CO0 1
pe3yabTar
IEUCTBUS

u: 6
crp.11
7,4

CcTp.
113,

ctp.10

IUTATHHOBBIA

37

IToaroroska x ' MA, BITP

1.3akperienue
3HaHUU U
pacyeTHBIX
HaBBIKOB y4-Csl.

2.YMeHue pemarthb
THIIOBBIE TIPUMEPHI

KOHTPOJIbHO-
HU3MEPUTENBHBIX
MaTepHaIoB

1. Ymenue
OPHEHTHUPOBATHCS
Ha [TIOHUMAaHHE
MPUYUH ycIiexa B
yuebHOit
IEATEILHOCTH

K.YV]I.
YMenue
CaMOCTOSITEIBHO
OpPTaHU30BBIBAT
b yueOHOe
B3auUMOJIENCTBU
€ B TpYyIIIe
ILYV].
YmMmenue:

* OCYIL[ECTBIISITH
aHaIu3
00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX
51
HECYIIIECTBEHHBI
X TIPU3HAKOB;

* OCYILIECTBIISATh
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr'0 U3
JacTeH.
P.YVY/.
YMenns:
1.OcymecTBusT
b UTOT'OBBIM 1
TIOIIIaT OBBIA
KOHTPOJIb 10
pe3yabTaTY;

2. AIeKBaTHO
BOCIIPHHUMATH
OLICHKY




YUUTEIS;
3. Pazanuats

Crocob u
pe3yabpTatT
JIeHCTBUS

38 | TecToBbIii KOHTPOJIb: | YMeHue ‘YMeHMe OLeHUTh K.YVYI.
«IIpakTHKYM TI0 W3YYE€HHIO | OBJIAJICHUS CBOU y4cOHBIC YMenue
CBOICTB BOJIBI H | HaBBIKAMHU JTOCTIDKEHUS CaMOCTOSITEITFHO
PacTBOpOB». KOHTPOJIS U OpPTraHU30BBIBAT

OLIEHKU CBOEH b yueOHOe
JIeSITeITBHOCTH, JICHCTBUE.
yYMEHHUe ILYVY .
MIPEBUNICTH YMenue
BO3MOXHBIC npeoOpa3oBbIBa
TOCIIEIICTBUS Thb
CBOMX JIefcTBUI HHPOPMALIHIO
U3 OJHOTO BHIA
B JIPYyroM.
P.YV/.
YMmenue
COCTaBJIATh
TUTaH PeIICHUsI
POOJIEMBI

Pa3nena 4. OcHoBBI pacyeTHOI xumuu (4 4)

39 | Monb — enuHHIIA KOJIMYECTBA | YVMmeHie 1.MotuBaius K.YV/I. 836,
BellecTBa. MoJsIpHass MacCa. | RpYuCIISTD: Hay4eHUs Ymenue 837
Beluucnenus 1no XMMHYECKUM | ko MuecTBO NPEeaAMETY XUMHUS CaMOCTOSITETIEHO
YPaBHEHUAM. BEIEeCTBA WITH 2.Pa3BuBath OpraHU30BBIBAT

Maccy Mo 4yBCTBO FOP/IOCTH b yvqe6Hoe
KOJTHYECTBY 3a POCCHHMCKYIO JIeHCTBHE.
BELIECTBA I XUMUYECKYIO ILYY.
Macce peareHTop | HayKy Ymenue
WJIU TIPOLYKTOB 3.HpaBCTBeHHO' HpeO6pa30BI)IBa
peakuuu 3THYCCKOC Tb
VMeHue OLICHHBaHHE nHpopmanuo
BBIYHCIISTE 4. Ymenne 13 OTHOTO BUIA
MOISApHYIO Maccy | OUEHHTH CBOM B JIpYToH;
o opmyre yueOHbIE OCYIIECTBIISTH
COCIMHCHMUA, JOCTHXKCHUS aHalIn3
KOJIMYECTBO 00BEKTOB €
BelllecTBa, 00beM BBIJICTICHUEM
WJIM Maccy 1o CYHIECTBCHHBIX
KOJIMYECTBY u
BeIIeCTBa, 00BEMY HECYIICCTBCHHBI
WA Macce X IIPU3HAKOB;
pEareHToB Win OCYIIECTBJIATD
TIPONYKTOB CHHTEC3 KaK
peakuuu COCTaBJICHHUEC
TIEJIOTO U3
yacre.
P.YVY/.
Ymenue
COCTaBIIATh
TUTaH PEIIeHUs
po0IeMBI

1.OcymecTBusT
b UTOT'OBBIM 1
TIOIIIaT OBBIA
KOHTPOJIb 110
pe3yabTaTY;

2. AIeKBaTHO
BOCIIPHHUMATH
OLICHKY
YUUTEIS;




3. Pazanuats
crioco0 u
pe3yibTar
JIeicTBHS

40

3akoH ABorajapo. MomspHsIit
00beM razos. OTHOCHTENBHAS
IUIOTHOCTH T'a30B.
Bbruncnenus no XuMU4eCKUM
YPaBHEHUSM.

YMenue
BBIUHUCIISATE:
KOJIMYECTBO
BelleCcTBa, 00bEM
HITH Maccy 1o
KOJIMYECTBY
BEIIECTBA, 00BEMY
WITH Macce
peareHToB u
MPOJYKTOB
peakimy;
(HaxoauTh 00BEM
rasa o
U3BECTHOMY
KOJINYECTBY
BeliecTna (1
POM3BOTUTH
oOpaTHbIe
BBIUHCIICHHUS))

PaszBuBath
CIIOCOOHOCTE K
CaMOOILIEHKE Ha
OCHOBE KPHUTEPHSI
YCIIENTHOCTH
yueOHOH
JIEATENILHOCTH

K.YV]I.

1. YMmenue
HCIIOJIB30BaTh
peub s
peryIsIiu
CBOET0
JICHCTBUS;
2.AnekBaTHO
HCIIOJIB30BaTh
peueBbIe
cpeJcTBa IS
pelieHus
Pa3ITHYHBIX
KOMM YHHKATHBH
BIX 3a]1a4,
CTPOHTH
MOHOJIOTHYECKO
e
BBICKAa3bIBaHHE,
BIAJETh
JUAIOTHYeCKOM
(hopmoii peun
ILYVY/.
1.Ymenus
OCYIL[ECTBIISATD
CpaBHEHHE U
Ki1accuukany
10, BBIOMpast
KPUTEPUU IS
YKa3aHHBIX
JIOTHYECKUX
olepauuii;
CTPOHTH
JIOTHYECKOE
paccyxaeHue
P.YV].
YMenue
CaMOCTOSITEIILHO
aJIeKBaTHO
OIIEHMBATh
TIPaBHILHOCTD
BBIIIOJHEHUS
IEUCTBUS U
BHOCHUTH
HEOOXOAUMBIE
KOPPEKTHBEI B
HCIIOJIHEHHE KaK
0 X0y €ro
peanu3aiim, Tak
M B KOHIIE
IEUCTBUSL.

8§38
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O6pabotka

9KCIIEPUMEHTAJIBHBIX JTaHHBIX
C UCIIONTb30BaHUEM ITH(DPOBOMA
nmabopaTtopun «Touka pocTtay.
Urenne rpaMKoB, qHarpaMM

YMeHue o1eHNUThb
CBOU y4cOHBIE
JIOCTIKEHUS

K.YVYI.
Ymenue
CaMOCTOSITEIIHHO
OpraHU30BHIBAT
b yaeOHOe
JIefiCTBHE.
LYV /.
YMenue
npeoOpa3oBEIBa
Th
nHpopManuro




U3 OOHOro BHUAA

B JIPyrou.
P.YVY .
YMenue
COCTaBJISITh
TUIAH penIeHus
IPOOIEMBI
42 | O0ObeMHBIE OTHOIIIEHHUS T'a30B VYmenue PazBuBath K.YV]I. 1 839
IIPU XMMUYECKUX PEAKIUAX TIPOBOJIUTH CIIOCOOHOCTD K 1. Ymenue:
pacyeTsl Ha CaMOOIIEHKE Ha * CTPOUTH
OCHOBE YpaBHEHHH | OCHOBE KpPUTEpUSl  TIOHSTHBIC JJIS
peakuuii, ymeTsb YCIIETHOCTH napTHepa
BBIYUCIISATS! y4eOHOI BBICKA3bIBaHUS,
KOJIMYECTBO JIeATENLHOCTH YUHUTBIBAIONINE,
BEIIECTBa, 00bEM 4TO MapTHEP
WM Maccy Mo 3HAeT U BUJINT, a
KOJIMYECTBY YTO HET;
BEILlECTBa, 00bEMY * 3a]1aBaTh
W Macce BOIIPOCHI;
peareHToB U .
TPOIYKTOB KOHTPOJIMPOBAT
peakuuu b JEUCTBHUS
(HaxoauTh 00BEM napTHepa.
rasa 1o ILYY .
KOJIIMYECTBY YmeHnue:
BEIlleCTBa, Macce * OCYIIECTBIISTh
UK 00beMy aHaNu3
OJIHOTO U3 O00OBEKTOB C
p€arcHToB Win BBIICIICHUEM
HpPOIYKTOB CYILECTBEHHBIX
peaxIym) "
HECYIIECTBEHHBI
X NPU3HAKOB;
* OCYLIECTBIISITh
CHHTE3 Kak
COCTaBJICHHE
LIETIOT 0 U3
YacTew.
P.YY .
YMeHnusi:
1.OcymmecTBusT
b UTOrOBBIN U
[OLLIAr OBBIN
KOHTPOJIb IO
pe3yJnbTary;
2. AnekBaTHO
BOCHPHHHAMATH
OLICHKY
YUHUTEIS;
3. Paznmuath
crocob u
pe3ysbTar
IEUCTBUS
Pa3gea 5. IIpakTHKYM M0 H3YUYeHHIO CBOICTB BelIeCTB OCHOBHBIX KJIACCOB HeOpraHu4yeckux coequHenuii (12 v)
43 | Okcupst: knaccuukanus, | YMeHnue Ha3eiBath | ©opmMupoBaHme K.YVYI. 1 840 PeakxTuBrl
HOMEHKJIATYpa, CBOICTBA, | COENMHEHUS BBIPAKEHHOU 1. Ymernne XUMUYECKOE
TIOTyYeHHE, TPUMEHEHHE. N3Y4EHHBIX yCTOWYMBON JIOTOBapHBATHCS obopynoBaH
TP KJIacCOB yaeOHO- U IPUXOJUTH K ue
Jadopamopnuiii onvtm_Ne27. | (OKCHIOB); TTO3HABATEITHHON obmemMy
Haonrwoenue OTIpeAETATh MOTHBaLUH pELICHUIO B
pacmeopumocmu OKCU006 | TIPUHAUICKHOCTD | YUCHHS COBMECTHOH
AnIOMURUA, Hampus, | BEUIECTB K JIeATeNIbHOCTH;
Kanoyua u meou 6 600e. OIPEJICIEHHOMY 2. YmMmeHue
Jlabopamopuwtit onvtm_Ne28 | kmaccy MPOIYKTHUBHO
Onpedenenue Kuciommuocmu- | COSANHEHUI paszperaTh




OCHOBHOCIMU Cpe@bl
ROJIYy4€HHbIX pacmeopos ¢
nomouibro uudukamopa.

Jlabopamopnutir onvim_Ne29.
Ilonyuenue yznexucnozo 2aza
u ezaumooeiicmeue e20 ¢
U36eCMKOB0OIL 60001l.

(oxcumam);
XapaKTepH30BaTh
XUMHYECKHE
CBOICTBa
OCHOBHBIX
KJIaCCOB
HEOPTaHUYECKUX
BEILIECTB
(oxcunoB);
COCTaBIISITh
(bopMysbl
HEOPTaHUYECKUX
COEAMHEHHH
U3yYEHHBIX
KJIaCCOB (OKCHIIOB)

KOH(INKTHI Ha
OCHOBC ydeTa
HHTEPECOB U
MO3UIIMH BCEX
€ro Y4acTHHKOB
P.YVY/.
1.Ymenue
YUUTHIBATh
BBIJICIIEHHEIE
YUUTEIIEM
OPHUCHTHUPHI
NEHCTBUS B
HOBOM
yueOHOM
MaTepuae B
COTPYIHUYECTBE
C YUHTEIIEM;

2. YMenune
TUTAHUPOBATh
CBOM JIEHCTBHS
B COOTBETCTBHH
C MOCTaBJICHHOM
3aJ1aueH u
YCIIOBUSIMU €€
peanu3aium.
LYY/,

1. YMmenue
MIPOBOJTUTH
CpaBHEHHE U
Ki1accuukany
O 110 3aJaHHBIM
KPUTEPHAM;
2.DopMHUpOBaTH
Y YHaIIMXxCs
MpeACTaBICHUE
0 HOMEHKJIaType
HEOPTaHIMYECKI
X COETMHEHUN

44

T'uapoxcusl. OcHoBaHus:
Knaccudukanusi,
HOMEHKJIATypa, HOJIydEeHHE.
TP

Jlabopamopuwiii onvim Ne 30.
B3zaumooeiicmeue oxcuoos
Kanoyusa u gpocghopa c 600oil,
onpedenenue xapakmepa
oopazoeasuiezoca 2UOpoKcuoa

C nomouivio quuKamopa.

Jabopamopuotit onvim Ne 31.
«Onpeoenenue  pH  pas-
JIUYHBIX CPeo»

IIpakTuuyeckas padora Ne 4.
«Omnpepnenenue pH pacrtBo-
POB KHCJIOT H LIeJI0YeiD)

YMeHue Ha3bIBaTh
COEIUHEHNS
HM3Y49EHHBIX
KJ1aCCOB
(ocHOBaHMIA),
OIIPENIENATh
TIPUHAIICKHOCTh
BEIIECTB K
OIpeIeNIEHHOMY
KJIaccy
COEMHEHUI
(ocHOBaHMSM)

1. Ymenue
OPHEHTUPOBATHCSI
Ha [TIOHUMAaHHeE
MPUYUH ycIiexa B
yuebHOit
IEATEILHOCTH

K.YV].
YMenue
CaMOCTOSITEIBHO
OpPTaHU30BBIBAT
b yueOHOE
B3auUMOJIENCTBU
€ B TpyIIIe
ILYVY].
YwMmenue:

* OCYIL[ECTBIISTH
aHaIu3
00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX
51
HECYIIIECTBEHHBI
X TIPU3HAKOB;

* OCYILIECTBIISITh
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr'0 U3
JacTeH.
P.YV.
YMenns:
1.OcymecTBusT
b UTOT'OBBIM 1
TIOIIIaT OBBIA
KOHTPOJIb 110

8§41

Harunx pH




pe3ynbTary;
2. AllekBaTHO

BOCHPHHHAMATh
OLICHKY
YUUTEIIS;
3. Paznuuats
crocod u
pe3yabTar
JiecTBUs

45 | Xumuyeckue CBOWCTBa | YMeHue ®dopMHpOBaHHE K.YVI. 842 JHatuuk pH,
OCHOBaHHH. Peakuust | cocraBisiTh MHTEepeca K ®dopmupoBaHue JI03aTOp
HeWTpanu3aimu. Okxkpacka | hopmyisl HOBOMY IIpEIMETY  YMEHHS 00béMa
WHIIMKaTOPOB B IIEJIOYHOW W | HEOPTaHUYECKHX paboTath B JKUJIKOCTH,
HEeWTpaNbHON cpenax. | CoeqMHEHHH napax. Oroperka,
IIpumeHeHne ocHOBaHUIA. U3Y4YEHHBIX ILYVY . JaTYUK
TP KJIACCOB dopMHpOBaHHE TEMIIEPATYP
Jabopamopuviii onerm N 32. | (ocHOBaHMiN); YMCHUS Bl
«Peakuu}l Heﬁmpaﬂugauuu». YpaBHCHUA HaGJ'IIOZ[aTL, IJIATHHOBBIHN
Jlemoncmpayuonnuiii XUMHYECKHX JieNaTh BBIBOJIBI , TATYHK
sxcnepumenm Ne 12. «Ocno- | PeAKumii npu JlaBJIeHHU,
sanus. Tennosoii 3ppexm (XapaKTepfiBIX JUTst MPOBEICHUH MarHuTHas
peaxkuyuu 2uopoxkcuoa Hampus OCHOBaHHH); OTIBITOB. MeIanka
C yeNeKUCIbIM 2a30M» XapaKTepu30BaTh P.YVI.

JlaGopamopuutii onpim_Ne33, | XMMIICCKHAC Ymenne
B3zaumooeiicmeue pacmeopoe cBomCTBA PacriosHaBaTh
OCHOBHBIX OIIbITHBIM
Kuciom co wienouamu.
Jagopamopustii onvim_Ne34, | 1208 fryrem
HEOPTaHUYCCKUX OCHOBAaHUA,
Honyuenue nepacmeopumoix
ocnosanuii u uccnedosanue | S B OIHChIBATH
9 (ocHOBaHMIA) XUMUYECKHIE
ux ceoilicmé (Ha npumepe
zuopoxcuoa meou (11)). PeaKii,
HaOIIOgaEMEIE B
xoze
9KCIIEPUMEHTA.

46 | AmdorepHble  OKCHAbl U | YMeHHE 1.Ymenue K.YVYA. 843
THIPOKCHUJIBL. XapaKTepU30BaTh | OPUEHTHPOBATHCS  YMEHHE
Jlabopamopuotit onstm Ne35. | XMMHYECKHE Ha IIOHUMaHue CaMOCTOSITEIIBHO
Ionyuenue amghomepnuix CBOICTBA IIPUYMH yCIleXa B OpraHU30BBIBAT
OCHOGaHUIl u ucciedosanue OCHOBHBIX y4eOHOM b yueOHOe
ux ceoucme (”a npumepe KJIaCCOB ACATCIIBHOCTH, B3aUMOJACUCTBU
euopoxcuda yunxa (I0)). HEOPTaHUYECKUX 2. YueGHo- € B IpyIIIe.

COEMHEHUI MO3HABaTEJILHbBII ILYVY.
(am¢oTepHBIX UHTEpEeC K HOBOMY  YMEHHE
HEOPraHUYECKUX yueOHOMY npeoOpa3oBbIBa
COETMHEHUH) MaTepHaity u T
criocobam HHPOPMALIIIO
pelIeHus] HOBOH W3 OJHOTO BHAA
YJaCTHOMU 3aJa4u B JIpYr oM.
P.YY .
YMenne
COCTaBJISITh
IUIAH peLICHHs
POOIEMBL.

47 | Kucnotsl. CocraB. | YMenue HaspiBath | 1.PazButme K.YVI. 844 PeakTuBbI 1
Knaccudukarms. COCAMHEHUS BHYTpPCHHEH 1. Ymenne XUMHYECKOE
Homenknarypa.  Ilomydenne | m3ydeHHBIX TIO3HINH JIOTOBapHBATHCS obopynoBaH
KHCIIOT. KJIacCOB (KHCIIOT); | IIKOJBHUKA Ha Y TIPUXOZUTH K ne
TP OIIPEIENATh YpOBHE obmemMy

MIPUHAUISKHOCTD | TMOJOXKHUTENBHOTO  PEIICHHUIO B
BEIIIECTB K OTHOIIEHHS K COBMECTHOM
OTIPE/ICIIEHHOMY IKOJIe, JIeATeNbHOCTH;
KJaccy TIOHVMAaHUS 2.YmMeHue
COeTMHEHUH HE00X0ANMOCTH MPOIYKTHBHO
(xucnor); y4YeHwUs, paspemars
yMeHHe BBIP)XEHHOTO B KOH(UINKTHI Ha
COCTaBJIATh npeo0JialaHun OCHOBE ydeTa




(bopMyIsI
HEOPTaHUYECKUX
COCTMHEHUI
HM3Y9ECHHBIX
KJIacCOB

y4eOHO-
TI03HABaTENBHBIX
MOTHBOB H
TIPEATIOYTEHNN
COIMAJIBHOTO
croco0a OIeHKH
3HAHUI;
2.DopmupoBanue
BBIPaKEHHON
YCTOWYHBOM
y4eOHO-
MI03HABATENIbHON
MOTHBALIIH
YUYEeHHSI.

HHTEPECOB U
MO3UIIMH BCEX
€ro Y4acTHHKOB
ILYVY].
1.YMmenue
MIPOBOJTUTH
CpaBHEHHE U
KJIaccupUKaIm
10 TI0 3aJaHHBIM
KPUTEPHSM;

DopMHPOBaTH Y
ydaluxcs
MpeJICTaBICHHE
0 HOMEHKJIaType
HEOPraHUYECKU
X COCIUHEHMI
P.YV].
1.Ymenue
YUUTHIBATh
BBIJICJICHHBIC
yuuTenem
OPHEHTHPEHI
JIEUCTBUS B
HOBOM

y4eOHOM
Marepuaie B
COTPYAHHUYECTBE
C yUHTeJIeM;

2. YMmenue
TUTaHUPOBATh
CBOH JIeHiCTBUSA
B COOTBETCTBUU
C MIOCTaBJICHHOM
3a7a4en 1
YCIIOBHSIMU €€
peaTM3aIm.

48

XUMHUYECKHE CBOMCTBA KHCIOT

P

Jlabopamopustii onvim Ne36.
Bzaumooeiicmeue memannoe
(Maznusa, uuHka, dicenesa,
Mmeou) c pacmeopamu
Kucaom.

Jlabopamopusiii onvim Ne37.
B3zaumooeiicmeue oKcuoa
meou (11) u oxcuoa uunka c
pacmeopom cepHoll
Kuciomaol.

Jlabopamopusiii onvim Ne38.
B3aumooeiicmeue pacmeopos
KUCJIOm ¢ Hepacmeopumovimu
OCHOGaAHUAMU.

YMenue
COCTaBJISITh
ypaBHEHHUS
XAMUYECKHX
peakuuii,
XapaKTepU3YIOLIH
X XHUMUYECKHE
CBOMCTBA KHCIIOT;
YMEHHE
pacmo3HaBaTh
OITBITHBIM ITyTEM
PAaCTBOPBI KHCIOT
"

mieao4ei

1.YMenne
OpPHEHTHUPOBATHCS
Ha TOHMMaHHe
MPUYHH ycIiexa B
yuebHOit
JIeITEIBLHOCTH,

2. YueOHo-
T03HaBaTEIIHbHBIN
HWHTEpEC K HOBOMY
yaeOHOMY
MaTepuany u
crocobam
peLIeHHs HOBOM
YJaCTHOMU 3aJa4uu

K.YV].
1.YMmenue
HCIIOJIBb30BaTh
peus s
perymsm
CBOETO
IeHCTBHUS,
2.AnekBaTHO
HCIIOJIB30BaTh
peueBsie
cpencTBa IS
pemeHns
Pa3IIMIHBIX
KOMMYHHKATHBH
BIX 337134,
CTPOHTH
MOHOJIOTHMYECKO
e
BBICKA3bIBAHHE,
BIIAJETH
UAIOTHYECKON
hopmoii peun
P.YVY/.
YMenne
CaMOCTOSITEIILHO
aJIeKBaTHO
OLICHMBATH
MIPaBHILHOCTD
BBIIIOJTHEHUS

8§45

PeakTuBbI 1
XAMHYECKOE
000pynoBaH
e




NEHCTBHS K
BHOCHTD
HEOOXOIUMBIE
KOPPEKTHBEI B
HCIIOJIHEHHUE KaK
0 XOJY €ro
peaM3anum, Tak

U B KOHIIE
JIeHCTBUSL.
I.YVY/].
YmeHue:
OCYIIECTBIIATh
CpaBHEHHE U
KJIaccupuKaIy
10,
BBIOHpast
KPUTEPUH JIJIsS
YKa3aHHBIX
JIOTHYECKIX
oreparuii;
CTPOUTH
JIOTUYECKOoe
paccyxjeHue
49 | Comu. Knaccuduxarus. YmMmenue 1.Pa3Butue K.YVI. 846, PeakTuBbI 1
Homenknatypa. CriocoOsr COCTaBJIATh BHYTpEHHEI 1. Ymenue: BOMp. | XMMHYECKOE
MOTYYEHUs COoNeH bopmysbl TIO3HIINHU * CTPOUTH 2,3, 00opyoBaH
HEOPTaHUYECKUX IIKOJIbHUKA Ha TIOHSITHBIE JIJIST ctp.16 | me
COCZMHCHUI yYpOBHE napTHepa 0
H3y‘IeHHbIX MOJIOXUTECIIBHOI'O BbICKA3bIBAHUA,
KJ1accoB (coreil); OTHOIIECHHUS K YUUTHIBAIOIINE,
yYMEHHE Ha3bIBaTh | IIKOJIE, YTO HapPTHEP
COEIMHEHUsI MOHUMaHHS 3HaeT U BUJINT, a
U3y4EeHHBIX HEOOX0AMMOCTH 4TO HET;
KJ1accoB (coreil); YUeHHUS, * 3371aBaTh
OTpeICIISATh BBIPKEHHOT'O B BOIIPOCHI;
NPUHAJIOKHOCTh | MpeodiiaiaHun .
BEIIECTB K y4eOHO- KOHTPOJIHMPOBAT
OTpEe/ICTIEHHOMY MO3HABATENLHBIX b JIeiCTBUS
KJaccy MOTHBOB U napTHepa.
COEMHEHUI MIPEAIIOYTEHUN ILYVY.
(comeit); COIMAJILHOTO ‘YMeHue:
yMeHHe croco0a OIeHKH * OCYIIIECTBIISITh
COCTaBIISITh 3HAHMWI; aHaJm3
bopmysbt 2.®0opmupoBaHre  OOBEKTOB C
HEOPraHUYECKUX BBIpaKEHHON BBIJICTICHHEM
COECTMHEHUIT YCTOMYMBOU CYLIECTBEHHBIX
yuebHO- u
M03HABATENbHON HECYIIECTBEHHBI
MOTHBALIUH X MPHU3HAKOB;
YUCHUSI. * OCYIIECTBISITh

CHHTE3 KaK
COCTaBJICHUE
LIEJIOr'0 U3
JacTeH.
P.YVY/.
YMmenens:
1.OcymecTBusT
b UTOT'OBBIM 1
TIOIIIaT OBBIA
KOHTPOJIb 10
pe3yabTaTY;

2. AIeKBaTHO
BOCIIPHHUMATH
OLICHKY
YUUTEIS;

3. Pasnuuath




criocod u

pe3yabTar
JIeHCTBUS

50 | MpakTuueckas padora Ne 5. | VcnonszoBanue 1. Opuentanms Ha K. YVY/I. [Mudposoit
«IToayyenue MexHOTr 0 MIPAaKTHYECKUX U TTOHUMAaHHE YMenus MHU-
Kynopoca 71a00paTOPHBIX MIpUYMH ycriexa B paborartb B KpOCKOII

pabor, yueOHOH mapax.
HECIOKHBIX JIeATEILHOCTH; ILYVY].
JKCIEPUMEHTOB 2. Y4eOHo- YmMenus
Ui MIO3HABATENIBHBIN HaOMo1aTh,
JI0Ka3aTeNbCcTBa UHTEpEC K HOBOMY  JIeNIaThb BBIBOJBI
BBIJIBUTaEMBIX yueOHOMY pu
MIPETONOKEHHH; MaTepuaiy u MIPOBEICHUN
OIMCaHue criocobam OTIBITOB.
pe3yabTaToOB 3TUX | PEIICHUS HOBOH P.YVY/.
pabor YaCTHOM 3a/iauu Ymenue
pacno3HaBaTh
OIBITHBIM
MyTeM KJIacChl
HEOPraHUYECKH
X BEILIECTB,
OIIMChIBATH
XUMHNYCCKHE
peaxiuu,
HaOJII0JaeMbIE B
xoze
9KCIIEPUMEHTA.

51 | CsoiicTBa comneit YmMmenue Pa3BuBaTh K.YVI. 847 PeakTuBbI 1
XapaKTepu3oBaTh | CIIOCOOHOCTH K Ymenue XHUMHUYECKOe
CBOMCTBa CaMOOLICHKE Ha CaMOCTOSITENTFHO 000opynoBaH
W3Y4CHHBIX OCHOBE KpUTEpPH  OpPraHHU30BBIBAT ne
KJIACCOB YCTICIIHOCTH b yueOHOE
HEOPraHUYECKUX yueOHOIt B3aUMOJENCTBU
BelecTB (coreit); IESITENNLHOCTH € B TpYIIIE.
yMEHHE ILYVY .

COCTaBJISATh Ymenue
ypaBHEHHs npeoOpa3oBbIBa
XUMHYECKUX T
peakuuii, uHpopmanuo
XapaKTepU3YIOLTH U3 OIHOTO BHIA
X XUMHYECKUE B JIpYT oM.
CBOMCTBA CoJIei P.YVI.
Ymenune
COCTaBJIATh
TUTaH PEIIeHUs
POOJIEMBI.

52 | IMpaxkTuueckasi padora Ne6. | Vuenne: 1. Opuenramns Ha K.YV 847,8 | PeakTuBhl 1
Pewienne 3xcnepu- XapaKTepHU30BaTh TIOHUMaHHUEe Ymenus 48, XAMHYECKOE
MEHTAJIBHBIX 32124 M0 TeEME€ | xpMiuecKie MIPUYMH ycriexa B paboTarth B HHCTp | 00OpyIOBaH
«IIpaKkTHKYM 10 U3y4YEHHIO CBOICTBA yaeOHOI napax. YKTax | ue
CBOWMCTB BEIIECTB OCHOBHBIX | OCHOBHBIX JIeATEeNbHOCTH; ILYY . o Th
KJIACCOB HEOPTraHMYeCKUX KJIACCOB 2. YuebHo- VYmenus
coeINHEeHn ii» HEOPraHUYECKHX TO3HABATEIbHBIN HaO0JII0/1aTh,

BEIIIECTB; HWHTEpPEC K HOBOMY  JIeNIaTh BBIBOJIBI
OTIpe/IeTISTh yaeOHOMY TIPH TIPOBEICHUH
TIPUHAIJIEKHOCTD Marepuaity u OIIBITOB.
BEIIECTB K crocobam P.YYA.
OTIpe/IeTIEHHOMY peuIeHHsI HOBOM Ymenue

KJIaccy YaCTHOMW 3a/1auu pacro3HaBaTh
COGHHHGHHP’I ONBITHBIM ITYTEM
COCTaBIIATh KJIaCChl
dopmyTBI HEOpraHMYeCcKNX
HEOpPraHMYECKUX BCIICCTB,
COGHHHGHI/Iﬁ OIIKUChIBATH
H3YUCHHBIX XUMIYECKHE
KJIACCOB pcaknuy,




VMmenue Ha0II0JaeMEIE B
TIPUMEHSTh xoze
TTOTyYCHHBIC JKCIICPUMEHTA.
3HAHUS IS
perreHus
MPaKTHICCKIX
3aj71a4, co0JIroIast
MpaBwia
06e301acHOro
oOparieHus ¢
BEIIECTBAMU
53 | IMoaroroska k I'A, BITP 1.3akperuieHue 1. YMeHue K.YV/. 840-
3HAHUN U OpPHCHTHUPOBATBHCA  YMCHHE 47
PacUeTHBIX Ha IMOHUMAaHHe CaMOCTOSTENLHO
HABBIKOB Y4-Csl. NPUYHH ycTieXa B OpPraHU30BHIBAThH
2.YMmenue pemiath | yueOHOH yueOHOe
TUTIOBBIC TIPUMEPHI | NEITEIBHOCTH B3aMMOJIEICTBHE
KOHTPOJIHO- B IpyIe
U3MEPUTENTbHBIX ILYVY .
MaTepHaoB VYmenue:
* OCYIIECTBIISTh
aHanms3
00BLEKTOB C
BBIICIICHUEM
CYIIECTBEHHBIX
u
HECYILECTBEHHBI
X TMPU3HAKOB;
* OCYILIECTBIIATH
CHHTE3 KaK
COCTaBJICHHE
LIEJIOr'0 U3
yacTel.
P.YV].
YMenus:
1.OcymiecTBisATh
HUTOTOBBIN U
MTOIIAT OBBIM
KOHTPOJIb 110
pe3yabTaTy;
2. AnekBaTHO
BOCIIPUHUMATH
OLIEHKY
YUUTENs;
3. Pasnnuath
CI10co0 1
pe3yabTar
IEUCTBUS
54 | TecTOBBIH KOHTPOJIb: YMenune YMeHne OleHUTh K.YVI.
«IIpakTHKYM M0 U3Y4YEHHIO OBJIaICHUS CBOU y4eOHbBIE YMmeHune
CBOICTB BelIECTB OCHOBHBIX | HaBBIKAMHU JIOCTIDKEHUS CaMOCTOSITEIIBHO
KJIACCOB HEOPTraHMYeCKHX KOHTPOJIS U OpPTaHU30BHIBATh
COeIMHEHU . OLIEHKH CBOEH yaebHoe
JIeSITEILHOCTH, JIEUCTBHE.
yMEHHE ILYVY].
MPENBUIIETH YmMmenue
BO3MOJKHBIE mpeoOpa3oBEIBAT
THOCHENCTBUS b UHQOPMAIIIO
CBOUX JEHCTBUN W3 OJHOrO BHIA
B JPYyrou.
P.YVY/.
YMmernue
COCTaBJISITD IUIAH
peteHns
po0IeMBI

Pa3gen 5. OCHOBBI ONBITHO-IKCIIEPHMEHTAJILHOH M IPOCKTHOM AeATeabHOCTH (164)




55 | Texauka 0€30MACHOCTH TIPH | VmeHue 1.Pa3Butue PeaktuBbl 1
BEITIOJTHCHUN XapakTepu3oBaTh | BHYTPCHHEH XUMHYECKOe
CaMOCTOSITENIBHBIX OMBITOB W | paskHeHIIe TIO3UIHH o0opynoBaH
SKCIIEPUMEHTOB B JOMAIIHUX | XpMHYECKe [IKOJIFHUKA Ha ue
YCIOBUSIX M C MICHIOJIB30BAHUEM | [1QHSITHSL: YpOBHE
000py/IOBaHUSI ~ XUMHYECKOH | xpmmraeckuii TIOJIOKUTETHHOTO
nabopaTopuu. 3JIEMEHT, OTHOIIICHHUS K

KIaccu(pUKAIISI HIKoJIC,

BEILIECTB TIOHUMaHHUs
HE00X0IMMOCTH
yUYeHusl,
BBIPa)KEHHOT'O B
npeo0aTaHu
y4eOHO-
TMI03HABATENILHBIX
MOTHBOB U
NpeINOYTEHUN
COIMAJIBLHOTO
croco0a OIeHKH
3HAHUI;
2.DopmupoBaHue
BBIPAKEHHOU
YCTOWYUBOM
yue6HO-
[I03HABATEIILHOM
MOTHBALINH
YYEHHS

56 | IlpakTHueckasi padora Ne7. Hcnonb3oBanue 1. Opuentanusa Ha K.YV, PeakTuBbI 1
OOpaiiieHre CO CTEKIIOM 71a00paTOPHOrO MOHUMAaHKe Ymenus XHUMHUYECKOE
(crubanue CTEKISTHHON 00OpyIOBaHUS U | NIPUYMH ycriexa B paboraTh B 000pynoBaH
TpyOKH, U3TOTOBIICHHE! CTEKJISIHHOU yueOHOIt napax. ne
MUTNETKHU; KaWLISAPOB; IIOCYZBbI, JIeSITEILHOCTH; ILYVY.

MPOCTEHIINX y3JI0B; IpOBECHNE 2. YuebHo- YmMenus
MPOCTEUIINX MPUOOPOB) HECIIOKHBIX TIO3HABATEIbHBIN HabII01aTh,

SKCIEPUMEHTOB UHTEpeC K HOBOMY  JIeflaTh BBIBOZBI

Ui yueOHOMY TIPU MIPOBEICHUH

JIOKa3aTeNnbCTBa MaTepuairy u OITBITOB.

BBIJIBUTAEMBIX crrocobam P.YVI.

NIPEAIIOJIOKEHUN; | pELIeHUs] HOBOU Ymenue

OITHCaHNe YaCTHOM 3a/1auu CaMOCTOSITENTFHO

Ppe3yaBTaToOB 3THX TO BeICHU

pabot SKCIIEPUMEHTANb
HOU
JIeSITEBHOCTH,
OIMMCHIBATh
XUMIYECKHE
peaxmumy,
HaOIIOJaEMEBIE B
xoze
SKCIIEpUMEHTA.

57 | X¥MHYECKHU aHAIN3: 3HAHME OCHOB 1.Opuenramnava K.YV, PeakTuBbl 1
Ka4ECTBEHHBIN U XHMIYECKOTO TIOHMMAaHUe 1. YMenue XMMHUYECKOE
KOJIMYECTBEHHBIH AHAIN3A MIPUYMH yCIIleXa B JIOTOBApUBATHCS 000pyI0OBaH

yaeOHOI U TIPUXOIUTH K ne
JIEITENBLHOCTH, obmemMy

2. Y4eGHo- PEIICHATO B

T03HABATENbHBIN COBMECTHOM

HWHTEpEC K HOBOMY  JIeSTENFHOCTH;

yaeOHOMY 2.Ymenne

MaTtepuany u MPOIYKTHUBHO

criocobam pasperaTh

peuIeHHsI HOBOM
YJACTHOM 3aJ1a9H

KOH(UINKTHI Ha
OCHOBE ydeTa
WHTEPECOB H
MO3HUIUHI BCEX
€ro y4acTHHKOB




ILYVY].

1. ®opmupoBaTh
yMeHHe
MIPOBOJTUTH
CpaBHEHHE U
KI1aCCU(UKAITITIO
I10 3aJaHHBIM
KPUTEPHSM;
2.®DopMHUpOBaTH
Y yJaiuxcst
MpeJICTaBICHHUE
0 HOMEHKJIAaType
HEOPTaHMYECKIX
COCIMHEHUH.
P.YV].

1. Ymenue
YUUTHIBATh
BBIJICIIEHHEIE
YUUTEIIEM
OPHCHTHUPHI
JIEUCTBHS B
HOBOM Yy4eOHOM
Marepuaie B
COTPYIHUYECTBE
C yUHTeJIeM;

2. YMmenue
IUTAHUPOBAThH
CBOM JIeliCTBUS
B COOTBETCTBHH
C IMOCTaBJICHHOM

3a7a4eh 1
YCIIOBUSIMU €€
peanu3anuy.

58 | Teoperuueckue OCHOBBI | YMeHHe 1.PazButne K.YVY/. PeakxTuBsl 1
OTIBITHO-PKCIIEPUMEHTANBHON U | OOBSACHATH BHYTpPEHHEN 1. Ymenue: XUMHUUYECKOE
MIPOEKTHOM JeATEIbHOCTH. 3aKOHOMEPHOCTH | MO3HIHH * CTPOUTH 00opynoBaH

HU3MEHEHUs IIKOJIbHUKA Ha TIOHSITHBIE JUTA ue

CBOICTB BEIIIECTB | YPOBHE napTHepa

, 3HAaHHME OCHOB MOJIOKUTENBHOTO  BBICKA3bIBAaHMUS,

9KCIIEPUMEHTANIBH | OTHOLICHHS K YUHUTBIBAIOLINE,

Ol U IPOEKTHOM LIKOJIE, YTO MAapTHEP

JEeATEIIbHOCTH MOHUMAaHHUs 3HaeT U BU/UT, a
HEOOXOIUMOCTH YTO HET;
y4eHus, * 33]1aBaTh
BBIPa)XEHHOTO B BOIIPOCHI;
npeobaataHIH .
yuebHo- KOHTPOJIHUPOBATh
TI03HABaTENNbHBIX JEUCTBHSA
MOTHBOB H TapTHepa.
MPEANIOYTEHUU ILYY .
COIIMAJIBHOTO YMeHnue:

croco0a OLEHKH
3HAHUM;
2.DopmMupoBaHUe
BBIpa)KEHHOU
YCTOMYMBOU
yaeOHO-
T03HABATEIbHON
MOTHBALIUH
YUEHHUSL.

* OCYIL[ECTBIISTH
aHaIu3
00BEKTOB C
BBIJIEJIECHEM
CYIIIECTBEHHBIX
u
HECYIIIECTBEHHBI
X TIPU3HAKOB;

* OCYLIECTBIISITh
CHHTE3 KaK
COCTaBJIEHUE
LIEJIOT0 U3
JacTeH.
P.YVY/.
YMenns:




1.OcymiecTBasTh
HUTOTOBBIN K
MOIIAT OBBIA
KOHTPOJIb 110
pe3yIbTaTY;

2. AllekBaTHO
BOCIIPHHUMATH
OIICHKY
YUUTEIS;

3. Paznuuath
crrocod u
pe3ynbTaT
JIEUCTBHS

59

Br160p TeMbI poekTa.
[InannpoBaHue NEeITENEHOCTH.

YMenue
IIAHUPOBATH
COOCTBEHHYIO
IKCIIEPUMEHTAIbH
VIO IeSITEIbHOCTD
, YMCHHE
BBIJIBUTATh
THIIOTE3Hl,
CTaBUTH
TPOCKTHBIC
3a1a4H.

Pa3BuBaTth
CITOCOOHOCTE K
CaMOOILIEHKE Ha
OCHOBE KPHUTEPHSI
YCIIENTHOCTH
y4eOHOi
JIEATENILHOCTH

K.YVI.

1. YMmenue
JIOTOBapPHUBATHCS
1 MPUXOIUTH K
obmeMy
PCIICHUIO B
COBMECTHOM
JIEATEIHLHOCTH;
2.YMmenue
MPOIYKTHBHO
paspemniaTh
KOH(JIMKTHI Ha
OCHOBE y4eTa
HHTEPECOB U
MO3ULIMH BCeX
€ro y4acTHHUKOB
ILYVY].
1.YMmenue
MPOBOJIUTH
CpaBHEHHE U
Ki1accuuKamio
110 3aJJaHHBIM
KPHUTEPHSIM;

DopMuUpOBaTh y
yUaImxcs
TpeAcTaBICHUE
0 HOMEHKJIaType
HEOPTaHMYECKHIX
COEJIMHEHUN
P.YV].
1.YMmenue
YYUTHIBATh
BBIJIEJIEHHBIE
yauTeneMm
OpPHUCHTHUPHI
IEUCTBUSL B
HOBOM YydeOHOM
MaTepuaie B
COTPYIHUIECTBE
C yUHTEIIeM;

2. YMmenue
TUTAaHUPOBATH
CBOHU JE€HCTBUSA
B COOTBETCTBHUU
C TIOCTaBJICHHOH
3ajaduei u
YCIIOBHSIMU €€
pean3aIm.

60

[omgroroBka mpoekra. CoOop
nH(opManuy 1Mo JaHHOH TeMe.
MogenupoBaHue  MPOEKTHON
JIeATEIIbHOCTH.

Ymenue
[UIAHUPOBATh
COOCTBEHHYIO
IKCIIEPUMEHTAIIbH

1.Pa3Butue
BHYTpEHHEN
MTO3ULIUU
IIKOJIbHMKA HA

K.YVI.

1. YMmenue:

* CTPOUTH
MOHSTHBIE IS

PeakTuBEI B
XHAMHYECKOE
000pyI0BaH
ne




VIO IeATENbHOCTh | CAMOCTOSTENIFHOE  TapTHepa
, YMEHHE MIPOEKTUPOBAHUE BBICKA3bIBaHUS,
BBIJIBUTATh y4eOHOM YYUTHIBAIOIINE,
THITOTE3HI, JeATENEHOCTH YTO MapTHEP
CTaBUTH 2.DopMupoBaHNE  3HAET W BT, a
TIPOEKTHEIE BBIpa)KEHHON YTO HET;
3a/1a4yM, COOUPATh | YCTOHUMBOM * 33/1aBaTh
nHopmanmio u3 | yueOHO- BOIPOCHI;
Pa3IMYHBIX MO3HABATELHOH .
HCTOYHHKOB, MOTHBALIIH KOHTPOJIMPOBAThH
aHaJIM3UPOBATH, YYEeHHUS JIeUCTBHS
MOJICTTUPOBATH napTHepa.
SKCHEPUMEHT ILYVY .
VYmenue:
* OCYIIECTBIISTh
aHam3
00BEKTOB C
BBIJICTICHHEM
CYIIIECTBEHHBIX
u
HECYIIECTBEHHBI
X MPU3HAKOB,;
* OCYILIECTBIIATH
CHHTE3 KaKk
COCTaBJICHHE
LIEJIOT0 U3
4acTeu.
P.YY].
YMeHus:
1.OcymiecTBIsATh
WUTOrOBBIN U
MOLIArOBBII
KOHTPOJIb IO
pe3ynbTary;
2. AnekBaTHO
BOCIPHHHUMATh
OLICHKY
YUHUTEIs;
3. Paznuuate
crocod u
pe3ysbTar
IEUCTBUS
61 | BeimosnneHue yueOHbIX | Mcnonb3oBanue K.YVYI. PeaxtuBsl u
- | IpOEKTOB, OIIBITHO- | JTaGOPaTOPHOTO 1. Ymenue XIMHUYECKOe
65 | sKCrIepUMEHTANBHBIX padoT. 000pyIOBaHUS JIOTOBapUBATHCS 00opymoBaH
IIpakTuyeckue padoThl MO | CTEKISTHHOMN U IPUXOIUTH K ne
TeMaM MPOeKTOB YUaIMXCsl TIOCY/Ibl, obmemy
MIPOBEIICHUE PELICHHIO B
SKCIIEPUMEHTOB COBMECTHOM
ULt JIeATENbHOCTH;
JI0Ka3aTebCTBA 2.YMmenne
BBIJIBUTAEMBIX MPOIYKTHUBHO
TIPEATOIOKEHNI; paspemarb
OITIICaHNe KOH(UINKTHI Ha

PE3YIBTATOB ATUX
pabot

OCHOBE y4eTa
MHTEPECOB U
MHO3ULINH BCEX
€ro y4aCTHUKOB
ILYV/.

1. ®opmupoBaTh
yYMCHHE
TIPOBOJTUTH
CpaBHEHHE U
KI1aCCU(UKAIIIO
I10 3aJaHHBIM
KPUTEPHSM;




2.DopMupoBaTh
Y yJaluxcst
MIpeJICTaBICHHE
0 HOMEHKJIaType
HEOPTaHMYECKIX
COCTUHECHUH.
P.YV].

1. YMmenue
YYUTHIBATh
BBIJICIIEHHEIE
YUUTETIEM
OPUCHTHUPHI
NEHCTBUS B
HOBOM yueOHOM
Marepuale B
COTPYJTHUYECTBE
C yYUTENEM;

2. YMenune
TUTAHUPOBATh
CBOM JIEHCTBHS
B COOTBETCTBHH
C MOCTaBJICHHOM
3a/1aueH u
YCIIOBUSIMU €€
peaM3aIum.

66

[MoaroroBka yueOHBIX
NPOEKTOB K 3all[UTe

Pa3BuBath
CITOCOOHOCTE K
CaMOOILIEHKE Ha
OCHOBE KpHUTEPHS
YCIIEITHOCTH
yueOHOIt
JIEeATEILHOCTH

K.YVY].
1.Ymenue
HCITO0NIL30BAaTh
peys s
perymsmniu
CBOETO
JICHCTBUS;
2.AnekBaTHO
HCIIOJIb30BaTh
peueBsie
cpeacTBa IS
penieHns
Pa3IIMYHBIX
KOMMYHHKAaTHBH
BIX 337124,
CTPOHTH
MOHOJIOTHYECKO
e
BBICKa3bIBaHHE,
BJIAJETH
UAIOTHYECKON
hopmoii peun
P.YVY /.
YMenne
CaMOCTOSITEIBHO
aJIeKBaTHO
OIICHMBATh
TIPaBHILHOCTD
BBIIIOJTHEHUS
JEUCTBHUS U
BHOCHUTH
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIIOJIHEHUE KaK
0 X0y €ro
peanu3aiym, Tak
M B KOHIIE
JeicTBHS.
ILYVY].
YMmenue:
OCYIIECTBIIST




CpaBHEHHE U
KI1aCCU(UKAITIIO

,
BBIOHpas
KPHUTEPHH JUIS
YKa3aHHBIX
JIOTUYECKHUX
oreparuii;
CTPOHTH
JIOTUYECcKOoe
paccyxaeHue

67

[IpomexxyrouHast aTTecTarms.
3amuTa MpoeKToB

VYMenue
OBJIQJICHUS
HaBBIKAMH
KOHTPOJIA U
OLIEHKH CBOEH
JIeSITEIBLHOCTH,
yMeHHe
MPeBUJIETh
BO3MOKHBIE
MOCJICICTBUSA
CBOUX JeHCTBUHI

‘VYMeHHe OLieHUTh
CBOU y4cOHbBIC
JIOCTHIKEHUS

K.YV]I.
1.Ymenue
HCITO/IL30BAaTh
peub st
perysIuu
CBOET0
JICHCTBUS;
2.AnekBaTHO
HCITONIL30BAaTh
peueBbIe
cpencTBa Jyis
peleHus
pa3INYHBIX
KOMMy'HI/IKaTI/IBH
BIX 3aJa4,
CTPOHTH
MOHOJIOTHYECKO
e
BBICKa3bIBaHUE,
BIAJETh

A0 HYECKON
(hopmoii peun
P.YV].
YMenue
CaMOCTOSITEIILHO
aJIeKBaTHO
OIIEHMBATh
MIPaBUIBLHOCTD
BBITIIOJHEHHS
IEUCTBHUS U
BHOCHUTH
HEOOXOAUMBIE
KOPPEKTHBEI B
HCIIOJIHEHHE KaK
0 X0y €ro
peanu3aiym, Tak
M B KOHIIE
IEUCTBUSL.
ILYVY].
YmMmenne:
OCYIIECTBIISTH
CpaBHEHHE U
KI1aCCU(MKAITITIO

)
BEIOMpas
KPHUTEPHH JUTS
YKa3aHHBIX
JIOTUYECKHUX
orepanui;
CTPOHTH
JIOTUYECKOoe
paccyxieHue

68

ITogroroska xk 'MA, BIIP:
pelIeHre TPAKTUKO

VYMenue
OBJIaJIEHUS

YMeHne OIeHUTh
CBOM yueOHbIE

K.YVI.
YMenne

PeakTuBEI B
XUMHYECKOE




OPHEHTHPOBAHHBIX 33JaHUH HaBBIKAMH JOCTHKEHHSA CaMOCTOSITETIHHO o0opynoBaH
KOHTPOJIS ! OpraHH30BHIBAaTh ue
OLICHKU CBOEH yueOHOe
JIeATEITLHOCTH, JIeHiCTBHE.
yYMEHUE ILYVY.
MIPEABUACTH Ymenue
BO3MOXKHBIE peoOpa3oBbIBAT
TIOCIIE/ICTBHS b HMH(pOPMAIHIO
CBOMX JIeicTBUM W3 OJHOrO BHJA
B PYyroH.
P.YV/.
YMenue
COCTaBJISATH TJIaH
pemeHus
POOJIEMBI
69 | IToaroroska k 'MA, BIIP: YMenue ‘YMeHue oleHUTh K.YVI. PeaktuBbl
peleHre NPakTHKO OBJIaJICHUSI CBOM yueOHbIE YMmenue XHMHUYECKOE
OpPHEHTHPOBAHHBIX 33aJaHUH HaBBIKAMHU JOCTH)KEHHUS CaMOCTOSITEIILHO 00opyoBaH
KOHTPOJIS U OpraHHU30BHIBATh ue
OLIEHKH CBOEH yueOHOe
JIeATENTLHOCTH, JIeHiCTBHE.
yMEHUe ILYVY .
MPEABUNIETH YmMenue
BO3MOXKHbBIE npeoOpa3oBbIBAT
TOCTIEICTBHS b UH(pOPMAIUIO
CBOHX JICUCTBUH U3 OJHOrO BHJA
B JIpYT oM.
P.YVY/.
YMeHnue
COCTaBIIATH IUIaH
perieHns
IPOOJIEMBI
70 | Ob6o6menue, cucremaruzanus | 1.3akperuieHne 1. Ymenue K.YVYA. Pa6or
1 KOppEeKL s 3HAaHUU 3HaHUU U OpUEHTUPOBATbCS  YMEHHUE ac
y4amuxcs 3a Kype pacyeTHBIX Ha TIOHUMAaHHe CaMOCTOSITENTFHO TecTa
«OKCepUMEHTabHASI XUMHS», | HABBIKOB y4-Csl. NPUYHH ycriexa B OpPTaHU30BHIBAaTh MU
8 kiacc. 2.YMeHue pemath | yueOHO yueOHOe (mHIN
TecToBBIi KOHTPOJIb. THUIIOBBIE NeATeIIbHOCTH B3auUMOJIEHCTBHE BH]ya
TIPUMEPHI B IpyIme JIBHBIE
KOHTPOJIBHOM ILYVY. 3a7aH
paboTsL. Ymenue: us)

* OCYIL[ECTBIISTH
aHaIu3
00BEKTOB C
BBIJIEJIEHHEM
CYIIIECTBEHHBIX
51
HECYIIIECTBEHHBI
X TIPU3HAKOB;

* OCYILIECTBIISATh
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr'0 U3
JacTeH.

P.YVY/.
YMenns:
1.OcymmecTBisITh
HUTOTOBBIN K
TIOIIIaT OBBIA
KOHTPOJIb 10
pe3yabTaTY;

2. AIEKBaTHO
BOCIIPHHUMATH
OLICHKY
YUUTEIS;

3. Pasnuuath




criocod u
pe3yibTat
JIefcTBHS
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