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PABOYAS ITPOT'PAMMA
BHEYPOYHOI 1eSITEJIbHOCTH «IKCINEPUMEHTAIbLHAS XUMUSD)
IJI 8 KJIACCOB € MCNMOJIb30BaHUEM 000pyaoBaHusl HeHTPa « Touka
pocTay

Ha 0a3ze uentpa «Touka pocra» obecrneunmBaeTcsi peanusaisi 00pa30BaTelIbHBIX MPOTPaMM ECTECTBEHHO-
HAyYHOM W TEXHOJOTMYECKON HaMpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBAHHUSIMH
3aKOHOJATeNbCTBA B cepe oOpasoBanust U ¢ y4€roM pekoMeHaanuii deaepanbHOro omeparopa y4eOHOTO
npeaMeTa «XHuMUs.

Pabouas nporpamMa cocTaBjieHa HA OCHOBe CJIeAYIOIIMX JOKYMEHTOB:

e @OyHIaMEHTAJIBLHOTO sJpa COJAEpXKaHUsA OO0IIero oOpa3oBaHUS W B COOTBETCTBHHM C [ OCymapCTBEHHBIM
cTaHgapToM o61miero odpazoBanus (mpuka3 MuHHCTEpCcTBa oOpa3oBaHus U Hayku Poccuiickoit denepanuu
or 17.12.2010 r. Ne 1897).

e PaGouux mporpamm. [Ipeamernas nunus yueonukon I'.E.Pyn3utuca, @.I'.®enpamana. 8-9 kinaccel: mocodue
Ui yautesnei obmeoOpazoBarensHbix opranmszanuii /H.H. 'apa. — 2 u3n., non. — Mocksa: IIpocBemienue,
2013 r.

o  @enepanpHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit deaepanmm» Ne273-O3 ot 29 nexadbps 2012.

e [IpumepHO#i mporpaMMbl OCHOBHOTO OOIIEr0 OOpa3oBaHMsI MO XUMUM s 8-9 KiaccoB, AOMyIIEHHAs
JlenapTameHTOM 00pa30BaTEIbHBIX IIPOTPaMM U CTaHAAPTOB 001Iero oopazoBanus MO PD.

o ®denepanabHOIrO MEpeUHs yYCOHWKOB, PEKOMEHJIOBAHHOTO (JOMYIIEHHOTO) MHUHHUCTEPCTBOM O00pa30BaHUS H
Hayku P® K HMCHOIB30BaHHIO B 00pa3oBaTEIBLHOM IPOIECCE B 0OIIE0Opa30BATEIbHBIX YUPEKICHUAX HA
2021-2022 y4eOHblii ro.

e TpebOoBanuii Kk pe3yabTaTaM OCHOBHOTO OOMIEro 0OOpa3oBaHMs, IPEICTABICHHBIX B (eaepaibHOM
rocy/IapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe 001Iero oOpa3zoBaHUs BTOPOrO MOKOJEHHsS. B HHUX Takxke
YUUTBHIBAIOTCS MJICH PA3BUTHA U (DOPMUPOBAHMS YHUBEPCATBHBIX YUCOHBIX JIEHCTBUH /11 OCHOBHOT'O OOIIETO
o0OpasoBaHwUs.

e MeroanuecKux peKOMEHIalui MUHUCTepcTBa npocsemenus Poccuiickoin ®enepaunu no «Peanusanuu
00pa3oBaTeNbHBIX MPOTPaMM €CTECTBEHHOHAYYHOM W TEXHOJIOTHYECKON HaIpaBIEHHOCTEH IO XUMHUHU C
UCTIONIb30BaHUEM o00opynoBaHus IeHTpa «Touka pocra» (YTBEpXKACHBI pacrmopsbkeHHeM MHHHCTepCTBa
npocseiienus Poccuiickoit @enepanuu ot 12 stuBaps 2021 r.Ne P-6).

e OcHoBHOI oOpazoBatenbHOi mporpammbel MBOY  COII Ne2 r. Tomapu Caxanunckoil obGmactu Ha 2023-
2024 yueOHblii ro.

Y4eOHO-MeTOoAMYECKOE 00ecieYeHHe Kypca XUMUN OCHOBHOM 00111e00pa30BaTeJIbHON HIKOJIbI

1. Pymsutuc I'. E. Xumus: 8 ki.: yue0. muig obmeoOpazosat. yupexaenuid / I'. E. Pymsutuc, @. I'. ®enpaman. —
M.: IIpocselenue.

2. Xumwus: 8 KJI.: 2JIEKTPOHHOE NMPUIIOKEHHUE K YUEOHUKY.

3. Tapa H. H. Xumwusa. PabGoume mnporpammsl. Ilpeamernas nuuus yuyeOnukoB I'. E. Pymsutuca, @. T.
®enpamana. 8—9 kmaccel / H. H. I'apa. — M.: [Ipocsenienue.

4. TabpyceBaH. M. Xumus: pabouas terpans: 8 ki1. / H. M. 'abpyceBa. — M.: IIpocBerienue.

5. Tapa H. H. Xumwus: 3agaunuk ¢ «momomuuKoM»: 8—9 wi. / H. H. T'apa, H. U. T'abpyceBa. — M.:
IIpocsemienue.

6. Pamenkuit A. M. Xumust: qumaktudeckuid marepuan: 8—9 k. / A. M. Pagenkuii. — M.: [IpocBemnienue.

7. Tapa H. H. Xumus. Ypoxku: 8 xi1. / H. H. I'apa. — M.: [Ipocserenue.



1. COAEP KAHUE ITPOI'PAMMBbI
BHEYPOYHOI1 1eITEJILHOCTH «JKCIEePUMEHTAJIBLHAS XUMUD) /14 8 KiaccoB (70 yacoB)
¢ UCIO0JIb30BaHKEeM 000pyaoBanus uudpoBoii Jadboparopun

«Touka pocra»
Pa3znes 1. OCHOBBI IKCIIEPUMEHTANBHON XUMHUH (22 1)
XuMHs — HayKa dKCIIEpUMEHTalIbHas. BBOAHBIN HHCTpyKTax 110 Th
Jemoncmpayuonnsiit 3kcnepumenm Ne 1. O3nakomiieHue ¢ 1a00paToOpHBIM 000PYI0BaHUEM; TPUEMBI
0e301macHoO# paboOThI C HUM.
Ilpakmuueckan paboma Ne 1. IlpaBuia TeXHUKU 0€30MIaCHOCTH MU paboTe ¢ 1a00paTOPHBIM 000PYIOBAHUEM.
N3ydeHue cTpoeHus miaMeHm»
Mertoabl TO3HAHUS B XUMHUH. DKCIIEPUMEHTAIIbHBIE OCHOBBI XUMHUH
Jlabopamopnuiii onvtm Nel.PaccMOTpeHHE BEIIECTB C Pa3IMYHBIMK (PU3MUECKUMH CBOMCTBAMH (Meb, KEJe30,
LIMHK, cepa, BOAA, XJIOPU HATPUS
Jlabopamopnuiii onvim Ne 2. «J1o kaKkoii TeMrepaTypbl MO’KHO HarpeTh BEIIECTBO?»
Jlabopamopnubwtit oneim Ne3.lI3ydeHue CBOMCTB BEIIECTB: HarpeBaHUE BObI, HarpeBaHue okcuaa kpemuus (IV).
Jlabopamopuwtit onvim Ne 4. «3meperne TemMneparypbl KUTIEHUS BOJBI C TOMOIIBIO AaTYUKa TEMIIEPATYPHI U
TEPMOMETPA»
Jlabopamopuwtit oneim Ne 5.«OnpeneneHne TeMIepaTyphbl IIaBJIECHUS U KPUCTAJUTH3ALUNA METaJIa
[lepBoHavaibHBIE XUMUYECKUE MOHATHS. YHCThIE BELIECTBA U CMECH
Jlabopamopnuiii onvim Ne 6. VccrnenoBanne GU3MYECKUX M XUMUYESCKUX CBOMCTB MPUPOTHBIX BEIICCTB
(M3BECTHSKOB).
Uuctele BemecTBa U cMech. CIocoObI pa3iesieHust CMECeii: IESHCTBUE MAarHUTOM, OTCTauBaHUe, PUIBTPOBAHHE,
BBIIIAPUBAHUE, KPUCTAJUIM3ALUSA, JUCTUILIALIMS.
Jlabopamopuutit oneim Ne (. PazniesieHue CMECH 5KEJIE3HBIX OMMIIOK U CEPBI C MTOMOIIbI0 MarHUTa.
Jlabopamopuutii onvim Ne8. [IpurotoBneHue U pa3aeleHUE CMECH XKelle3a U Cepbl, pa3JeieHne cMecH HepTH 1
BOJIbI (PAaCTUTEIHLHOTO Maciia U BOJIBI).
Ilpakmuueckaa padoma Ne 2. OBiajiecHUe HaBbIKaMHU pa3/IeJICHUs OJHOPOJHBIX U HEOJHOPOIHBIX CMECEH:
oTCTauBaHue, PIIBTPOBAHKE, BHIMTAPUBAHUE, KPUCTAILTN3ANNS, JUCTHILIANNS (TIEPETOHKA).
PuznuecKne 1 XUMHYECKHUE SIBJICHUS.
Jlemoncmpayuonnstit 3kcnepumenm Ne 2. «BriieneHne v MOTJIONICHUE TEIUIA — TPU3HAK XUMHYECKON PeaKIIum»
Jlabopamopuuiii onvim Ne9. [Tpumeps! Gpusnueckux sSBICHU: cTHOaHNE CTEKISTHHON TPYOKH, KUIIsTUEHUE BOJIBI,
MJIaBJeHue napaduHa.
Jlabopamopnuiii onvim NelO. [IpuMepsl XUMUYECKUX SIBIICHUI: TOPEHUE APEBECUHBI, B3aUMOCHCTBIE MpamMopa
C COJISTHOM KHMCIIOTOM.
ATOMBI U MOJIEKYJIBI, HOHBL. BellecTBa MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO cTpoeHus1. Kpucramnnueckue
PEIIEeTKH.
Jlemoncmpayuonnsiit onvtm Ne 3. «Temriepatrypa MiaaBieHHs BEIIECTB C Pa3HBIMU THITAMU KPUCTAITTHNYECKUX
pEMETOK
[IpocTeie u crnoxHbIe BemecTBa. XUMHYECKAN 3JIEMEHT. XMMHUYECKUM 3HaK. [IpocTeie BeniecTa: MeTaisl U
HEMETaJUTbI.
Jlabopamopnutii onvim Ne 11. 3nakoMcTBO ¢ 00pa3iiaMu MPOCTHIX BEIIECTB: METAIJIOB U HeMeTallioB. Onucanue
CBOMCTB.
Jlabopamopnuuii onetm Nel2. 3yuenue oOpa3oB METaNIOB U HEMETAIJIOB (Cephl, Jkene3a, alfoMUHuUs, rpadura,
MeIH U Jp.).
Crno>xHbl€ BEILIECTBA UX COCTAB U CBOMCTBA.
Jlabopamopnutit onvim Ne 13. 3HakoMCTBO ¢ 00pa3IiaMu CIIOKHBIX BEIECTB, MUHEPAJIOB U TOPHBIX TTOPO/I.
Ornucanue CBOKCTB.
Hemoncmpayuonnwiii 3xcnepumenm Ne 4. «PaznoxxeHue BOAbI SIEKTPUIECKUM TOKOM
Jlabopamopnutii onvim JNeld. VictibiTaHnue TBEPAOCTH BEIIECTB C MOMOIIBIO KoJieKkiuu «lllkana TBeprocTy.
DopMyJIbI CI0KHBIX BelIeCTB. KauecTBEHHBIN U KOJTMYECTBEHHBIN COCTaB BEIIECTBA.
Jlemoncmpayuonnslit 3kcnepumenm Ne 5. «Paznoxenue ocHoBHoro kapoonarta menu (1) (manaxura)»



@DopMyIibI CIOKHBIX BellecTB. KauecTBEHHBIN 1 KOJIMUECTBEHHBIN COCTaB BelecTBa. Ha3BaHUs CI0KHBIX
BelIeCcTB. PeakTUBEL. DTUKETKU.

['pynnel XxpaHeHus: peakTUBOB. Y CJIOBUSI XPaHEHUSI U UCTIOJIb30BAHMUS.

3aKOH COXpaHEHUsI MacChl BELIECTB.

Jemoncmpayuonnwtii 3kcnepumenm Ne 6. «3aK0H COXPAHCHHS MACChI BEIIIECTBY

XHUMHUYECKHUE NMPEBPALLIEHUSI. XUMUUECKUE PEAKIUU.

Jlabopamopuwiit oneim NelS. [IpuzHaky npoTeKaHUsI XUMUYECKUX PEAKIUI: HarpeBaHUE MEJIHOU MMPOBOJIOKH;
B3aUMO/ICHICTBUE PACTBOPOB €KOI'0 HATpa U XJIOPUJIa MEJU; B3aUMO/ICHCTBUE PACTBOPOB YKCYCHOM KUCIOTHI U
ruapokapOoHaTa HaTPus.

XHWMHYECKUE YPAaBHEHMI. BhINOIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUN 110 COCTABIICHUIO YPABHEHUI XUMUUYECKUX
peakuuii

Tunel XUMHYECKUX pEaKIU

Jlabopamopnuiii onstm Nel6.Tunsl XUMUYECKUX peakuii: pasnoxkenue ruapokcuaa meau (II); B3aumoneiicreue
xenesa ¢ pactBopom xyopunaa meau (1), B3aumopericteue okcuaa meau (I1) ¢ pacTBOpom COJISTHON KUCITOTHI.
IToaroroeka x I'A, BIIP.

Tecmoswtit Konmpoab: «OCHOBBI IKCIIEPUMEHTAIBHON XUMUN».

Paspean 2. [IpakTuKyM N0 M3y4eHHIO I'a30B: KMCJI0PoAa u Bogopoaa (7 4)

Kucnopon. Peakiuu, ucnonap3yeMble 115 MOTYyYEHUs KUCIOPo/ia B JabopaTopun

Jlemoncmpayuonnsiit 3kcnepumenm Ne 7. «llonyuenue u cobupanue KUciopoza B 1ab0paTopuu 1 3aroiHeHue
UM ra3oMeTpay

XumMuyeckue cBoicTBa kucnopoaa. OKCUIbL.

Jlabopamopnutii onvim Nell.«'openue cepbl 1 pochopa Ha BO3AYXE U B KHCIOPOJICH»

Jlabopamopnutii onvim Nel8.«['openue xene3a, Meau, MarHus Ha BO3IyXE U B KHCIOPOIE»
Jlabopamopnutii onvim Nel9. Paccmotpenue oOpa3ioB okcuoB (yraepoaa (IV), Bomopona, docdopa, menu,
KaJbIus, JKee3a, KPeMHHUS).

IToaroroeka x I'MA, BIIP

Boznyx u ero coctas.

Jemoncmpayuonnstit 3kcnepumenm Ne 8. «OnpeieneHne CocTaBa BO3LyXa»

Bogopon. [Tonyuyenue Bogopona. Mepsl 6e30nmacHOCTH pu padoTe ¢ BogopoaoM. [IpoBepka Ha YUCTOTY.
I'pemyunii ras.

Jlemoncmpayuonnsiit 3xkcnepumenm Ne 9. «llomydenue u cobupanue Boiopoja B 1adboparopuu. OnbIT
Kasenaumay

XuMunueckue cBouicTBa Bogopoaa. [Ilpumenenue.

Jemoncmpayuonnsiit 3xcnepumenm Ne 10.«IlonydeHne Boopo/ia peakiiei aTloMUHUS CO CMECBIO Cylb(dara
MeH U XJIOPUJIa HATPHUSD)

Hemoncmpayuonnutii 3xkcnepumenm Ne 11.«3anumartenbHbIE OMBITHI C BOJIOPOIOM: JIeTaroliast 0aHka,
B3PBIBAIOIINECS MTY3bIPH, JIETAIOIINE MbUIbHBIE IIIAPUKH.

Tecmoswtii kKonmpons: «[IpakTHKyM 0 U3YyUYEHHUIO Ta30B: KUCIOPOa U BOJIOPOIA».

Paznen 3. [IpakTuKyM N0 M3y4eHHIO CBOWCTB BOJbI U PACTBOPOB (9 1)

Boga. MeToapl onpenenenns coctaBa BOAbl - aHAJIU3 U CUHTE3.

Jabopamopuutit onvim Ne 20.«OrnipeienieHre BOJOMPOBOTHON U JUCTUIUTUPOBAHHON BOJIBI»

DU3nYeCKUEe U XMMUYECKHE CBOMCTBA BOJBL.

Jlabopamopnutit onvim Ne2l. Oxpacka HHINKATOPOB B HEHUTPAIBHOU cpejie

Jlabopamopnuiii onetm Ne22.CpaBHeHHE IPOO BOJIBI: BOJOIPOBOJHOM, U3 TOPOACKOTO OTKPBITOTO BOJIOEMA.
Bonga — pactBopurens. PactBopsl.

Jlabopamopnuiii onvim Ne 23. «3yueHne 3aBUCUMOCTH PAaCTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPhI»
HacpliiieHHbIe 1 HEHACHIIIEHHbBIE PACTBOPHI.

Jlabopamopnuiii onvim Ne 24. «Habnwoenue 3a pocmom Kpucmasinoe

Jlabopamopnutii onvim Ne 25. «Ilepecviuyennutii pacmeop»



Ilpakmuueckaa paboma Ne 3 «Onpeoenenue KOHYUEHMPAYUU 6EULECNE KOIOPUMEMPUUECKUM MEMOOOM NO
KaauopoeouHomy cpapuxy»

Kpucramnoruaparst.

Jlabopamopubwtit onvim Ne 26.«Onpedenenue memnepamypul pazioiceHus KpUCmaiiocuopamay
Iloaroroeka x I'A, BIIP

Tecmoewtii Konmpoav: «I[IpakTUKyM 110 U3YYEHUIO CBOWCTB BOJIBI U PACTBOPOBY.

Pa3znes 4. OcHoBBI pacueTHOM XxuMum (4 4)

Moub — earHMIIA KOJIMYECTBA BellecTBa. MossipHas Mmacca. BeruuciieHus 10 XUMUYECKUM YPaBHEHUSIM.
3akoH ABoraapo. MossipHbIil 00beM ra3oB. OTHOCHUTEIbHAS ITIOTHOCTD T'a30B.

O0paboTKa IKCIIEPUMEHTATIBHBIX JTAHHBIX C HCIIOIb30BaHueM udpoBoii 1abopatopuu «Touka pocray. UreHue
rpaduKoB, IUArpaMm

Paszpnes 5. [IpakTHKYM 110 H3YyYEHHIO CBOIICTB BelIeCTB OCHOBHBIX KJIACCOB HEOPraHUYeCKUX COeUHEeHU
(12 v)

Oxcuppl: knaccuukaiys, HOMEHKIIaTypa, CBOMCTBA, MOJIy4YeHHE, IPUMEHEHHUE.

Jlabopamopnutii onvim Ne27. HaGnroneHne pacTBOPIMOCTH OKCHJIOB QJTFOMHHHSI, HATPUS, KAJBITUS ¥ MU B
BOJIC.

Jlabopamopnuiii onetm Ne28. OnpeneneHne KUCIOTHOCTH-OCHOBHOCTH CPE/Ibl TIOJTYYEHHBIX PACTBOPOB C
MTOMOIUIBIO0 UHAUKATOPA.

Jlabopamopnutii onvim Ne29. TlonydeHne yTISKUCIOTO Ta3a U B3aUMOJICHCTBUE €T0 ¢ U3BECTKOBOW BOJIOH.
I'unpoxcunbl. OcHOBaHUS: KiaccuuKaIys, HOMEHKIIATypa, HOTy4eHue.

Jlabopamopnutii onvim Ne30. B3anmoeiicTBre OKCUIOB Kallblivs U Gpochopa ¢ BOIOH, onpeielicHre XapaKkTepa
o0pa3oBaBIIErocs THAPOKCUIA C TOMOIIBIO HHAUKATOPA.

Jlabopamopnuiii onstm Ne 31.«Onpenenenue pH pazaunuHbIX cpen

Ilpakmuueckan paboma Ne 4 «Onpenenenue pH pacTBOpOB KUCIOT U IMIETOUYECI»

XuMHu4ecKkue CBOMCTBa OCHOBaHUM. Peakius nedtpanuzanuu. OKpacka HHIUKATOPOB B IICIIOYHOU U
HeHTpanpHOM cpenax. [I[pumMeHeHre OCHOBaHU.

Jlabopamopnutii onvim Ne 32 .«Peakuysi HEUTpaIU3aIUAN».

Jlemoncmpayuonnsiit 3kcnepumenm Ne 12. «OcnoBanusi. TernoBoit 3¢ dexT peakiuu ruApoOKCUaa HaTPUsI C
YTIIEKUCIIBIM Ta30M»

Jlabopamopnuuii onerm Ne33. B3auMoielicTBHe pacTBOPOB KHUCIIOT CO IIEI0YaMHU.

Jlabopamopnutii onvim Ne34.IlonydeHre HEPACTBOPUMBIX OCHOBAHUH M UCCIICIOBAaHUE UX CBOWCTB (Ha MpuMepe
ruapokcuaa meau (I)).

AMdoTepHbIe OKCUIBI U THAPOKCHU/IBI.

Jlabopamopnuiii onvim Ne35.IlonyueHne aMmpoTEpHBIX OCHOBAHM U UCCIIEIOBAHUE WX CBOWCTB (Ha MpuMepe
ruapokcuaa nuHka (11)).

Kucnotsl. CocraB. Knaccuduxkanus. Homenknatypa. [Tonydenue kucmuor.

XHUMUYECKUE CBOMCTBA KUCIOT

Jlabopamopnuiii onvim JNe36.B3aumopeiicTBrie MeTaIoB (MarHus, IIMHKA, kKelle3a, MEAH) C paCTBOPAMH KHUCIIOT.
Jlabopamopnutii onvim Ne37.Bzaumopeiicteue okcuaa meau (11) m okcuma nuHKa ¢ pacTBOPOM CEPHOM KUCIIOTHI.
Jlabopamopnuiii onvim Ne38. B3auMoelicTBHe pacTBOPOB KHCIIOT C HEPACTBOPUMBIMU OCHOBAHHUSIMHU.

Comu. Knaccudukanus. Homenknarypa. CriocoObl TOJTy4eHHs cofieit

Ilpaxmuueckas paboma Ne 5. «IlonyueHre MEIHOTO KyIOpoca

CaoiictBa cosieid. ['eHeTHdecKas CBA3b MEK1y OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKUX COCTMHEHUI
IpakTuyeckasi padora Ne6. PerieHne skcriepuMeHTANIbHBIX 337a4 110 TeMe «I[pakTHKyM 1o U3y4eHHIO CBOMCTB
BEIIIECTB OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COSTMHEHU)

IToaroroska x I'MA, BITP

Tecmoswtii Konmponas: «IIpakTUKyM 1O U3YyYEHHUIO CBOMCTB BEILIECTB OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
COCIMHECHUI.

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



TexHuka 0€30MacHOCTH NP BBITOJTHEHUH CAMOCTOSTENILHBIX OMBITOB U AKCIIEPUMEHTOB B JOMAIIHUX YCIOBUAX H
C MCIOJIb30BaHUEM 000PYI0BaHUS XUMUYECKON J1ab0paTopuu.

IIpakTnyeckas padora Ne7. O6paieHue co CTeKIOM (Crudanue CTeKITHHON TPYyOKH, U3TOTOBJICHHUE: TTUIIETKH;
KalWUISIPOB; MPOCTEHUIUX Y3JI0B; MPOCTEUIINX TPUOOPOB)

XUMHYECKUN aHAJIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN

Teopernyeckne OCHOBBI ONBITHO-3KCIEPUMEHTAIBHON U MTPOEKTHOM 1€ATEIbHOCTH.

Br160p Tembl nnpoekTa. [InanHupoBanue 1eaTeabHOCTH.

[ToaroroBka npoekra. Coop uHbopMaluu no AaHHOH Teme. MoienrpoBaHie MPOEKTHON e TeIbHOCTH.
BrimonHenue yaeOHbIX TPOEKTOB, OMBITHO-IKCIEPUMEHTAIBHBIX PA0OT.

IpakTuyeckne padoThl Ne§-12 1o TemaM IPOCKTOB yUaITUXCs

[ToaroroBka yueOHBIX IPOEKTOB K 3aIIUTE

IIpome:kyTouHasi arTecTanmsi. 3alIMTA IPOEKTOB

ITonroroBka k 'MA, BIIP: pemienne npakTuko OpueHTUPOBAHHBIX 3aJaHUN

[TonroroBka k 'IA, BIIP: penienre npakTMKO OpUEHTUPOBAHHBIX 3aIaHUMN

O6o00m1ieHne, cucTeMaTU3aus 1 KOPPEKIHs 3HAHUH yJaImxcs 3a Kype « DKCIepUMEeHTaIbHAsA XUMUS», & Kiacc.
TecTOBBII KOHTPOJIb.

Temamuka ONBIMHO-IKCNREPUMEHMAIDHLLX U npoeKmetxpa60m c ucnojib3oeaHuem 060py006(1Hl[}l uenmpa
«Touka pocmay:

. DKcIepTr3a NpoIyKTOB TUTAHUS 110 YIaKOBKE.

. Onpenenenue kauecTBa BOJIOMPOBOIHOM BOJIBI.

. Onpezenienrie CBOMCTB BOJAOIPOBOIHON U AUCTHILTUPOBAHHOM BOJIBI.

. KucnotHocTh aTMOCdepHBIX 0CaIKOB.

. I[lomyuenune kpucrauioruapaTa MEJHOTO KyImopoca.

. Habmroienue 3a pocTOM KpUCTAILIOB.

. Ilonmy4yeHune nepechIeHHbIX pacTBOPOB.

. Onpenenenue TeMnepaTypsl pa3aoKeHUsl KPUCTAIUIOTHIpaTa.

. Onpezenenrie KUCIOTHOCTHU TTOYBBI.

. 3y4eHue menouyHoCTH pa3indHbIX COPTOB MbLUIA U MOIOIIIUX CPEJICTB.

11. UuaqukaTopHbIe CBOMCTBA Pa3IMUHBIX pACTEHUN U 1IBETOB (C onpenenenuemM pH pactBopoB).

12. Ompenenenue kauyecTa XJebonekapHoi MykH U Xxjeoa.

13. Onpenenenue KkayecTBa KMCIOMOJIOYHBIX POAYKTOB.

14. Omnpenenenve 3aBUCUMOCTH U3MEHEHHS pH 11€TbHOTO 1 MacTepU30BAHHOTO MOJIOKA OT CPOKOB XPaHEHHS.

15. OuucTka BOJBI MEPETOHKOM.

16. OumcTka BOJBI OT 3arps3HEHUI.

17. TlpuroroBieHre MOYBEHHOM BBITSHKKH U ompeneneHue ee pH.

18. OmpeneneHue cTeNeHN 3aCOJICHHOCTH TTOYBEHI.

19. KonngecTBeHHOE ONpeiesieHre 3arpss3HEHHOCTH BELECTBa.

20. Ompenenenne maccel okcuma mean (1), oOHapyxenune okcuma yriaepona (IV) u Boasl, moidydaeMbIx Mpu
pa3ioKEHUU OCHOBHOTO KapOoHaTa Melu (MallaXxuTa).

21. Tlonyuyenue, cobmpanue W HWACHTH(HKAIMSA Ta30B (BOJAOPOJA, KHUCIOPOJA, YIVIEKHUCIIOTO Ta3a, aMMHAaKa),

MOHTaX COOTBETCTBYIOILIUX TPHOOPOB.
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IIpuMeyaHue: >KEITBIM MapKepOM BBIIEIEHO cojepkanue I[lpumepHOM nporpamMmsel,  NPEAJIOKEHHOM B
Meroanueckux pekoMeHAauuMid MUHUCTepcTBa IpocBelleHns Poccuiickorn ®enepauun no «Peanuzanuu
00pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHOW ¥ TEXHOJIOTHYECKOW HAMpaBICHHOCTEH 10 XUMHU C
UCTIONIb30BaHWEM oOopynoBaHus 1eHTpa «Touka pocta» (yTBEpKIEHBI pacmopsbkeHHeM MUHHCTEPCTBa
npocsetienus Poccuiickoit ®enepanuu ot 12 ssuBapst 2021 r.Ne P-6).



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHU S ITPOT'PAMMBI
BHEYPOYHOI 1eSITEJIbHOCTH «IKCINEPUMEHTAIbLHAS XUMUSD)
IJIMl 8 KJIaCcCOB € MCMOJIb30BaHHEM 000pyA0BaHus HeHTpa «Touka

pocTa»
C OIIMCAaHUEM YHUBEPCAJIBbHBIX y‘lEﬁHBIX I[eﬁCTBHﬁ, JOCTUTACMBIX Oﬁy‘lalOI[lI/IMl/ICH

Juunocmmuule pesynomamol
Obyyarowuiica NOIYYUM O3MONCHOCL 01 POPMUPOBAHUSA CedYIowux AuyHocmubix YV/I:
— ompejaeneHUEe MOTUBAIIMU U3y4eHUs] y4eOHOTO MaTepuana;
— OILICHHBAaHHE YCBaMBAEMOI'0 yueOHOr0 MaTepuasa, UCX0/I U3 COLMATBHBIX U TUYHOCTHBIX [IEHHOCTEH;
— TIOBBILICHHE CBOETO 00pa30BaTEIBLHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3Y4E€HHUIO OCHOBHBIX
UCTOPUYECKHUX COOBITHIA, CBSI3aHHBIX C Pa3BUTHEM XMMHHU U OOIIECTBA;
— 3HaHMWE NPABUJI NIOBEJICHUS B UPE3BbIYANHBIX CUTYyAIUAX;
— OLICHHBAaHUE COLIMATIBLHON 3HAYUMOCTHU NPOoeccuil, CBSI3aHHBIX C XUMHEIH;
— BJaJieHue MpaBuiiaMu 0e30MacHOro OOpalIeHHs ¢ XUMHUUYECKUMHU BEUIECTBAMH U 000PYIOBaHUEM,
MIPOSIBIICHUE SKOJIOTMYECKOUN KYJIbTYPBHI.

Memanpeomemmnuie pe3yibmamaol
Pecynamusnoie
Obyuarowuiics NOIYYUM O3MONCHOCb 01 POPMUPOBAHUS Ce0YVIOuWUX peyaamusHulx YV/]:

— IIeJIeroNlaraHye, BKJIIOYash IOCTAaHOBKY HOBBIX IIeliel, MpeoOpa3oBaHME NPAKTHUUYECKOM 3amaud B
MO3HABATENbHYIO, CAMOCTOSTEIbHBINA aHAIN3 YCIOBUN JOCTHIKEHHS IEIM Ha OCHOBE Y4YETa BBIIEICHHBIX
YYUTEIEM OPHEHTHUPOB JICHCTBUS B HOBOM Y4EOHOM MaTepualie; IIAHUPOBAHUE ITYTH JTOCTHIKEHUS TICIICH;

— yCTaHaBJICHHE LIEJEBBIX MPUOPUTETOB, BBIACICHUE alIbTEPHATUBHBIX CIIOCOOOB TOCTHIKEHUS 1IEJIU U BBIOOP
HaubOosee 3 PeKTUBHOTO CI1oco0a;

— yYMEHHUE CaMOCTOSTEIIbHO KOHTPOJUPOBATh CBOE BPEMsI U YIIPABIISATH UM,

— yYMEHHUE MPUHUMATH PEIICHUS B IPOOJIEMHON CUTYAIUH;

— TIOCTaHOBKa y4eOHBIX 3a/1a4, COCTABJICHUE TUIaHA U TIOCIIEeI0BATEIbHOCTH ICHCTBUI;

— opraHuzanus pabo4yero Mecrta Mpy BHIMOJHEHHH XUMHUYECKOT0 DKCIIEPUMEHTA;

— TPOTHO3UPOBAHME PE3YIHTATOB OOYUYECHHUsI, OIICHUBAHIE YCBOCHHOTO MaTepuaa, OlleHKa KauecTBa U
YPOBHS TIOJTYYEHHBIX 3HAHUHN, KOPPEKIIHS IJIaHa U CrToco0a IEHCTBUS IPU HEOOXOTUMOCTH.

Ilo3nasamenvhule

Obyuarowuiicst NOIY4YUm 803MONCHOCIb OJisL YOPMUPOBAHUS CLedYIOWUX no3HasamenvHulx Y'V/I:
—  TIOWCK U BbIIeTIeHUE UH(POpPMAIINH;
—  aHanwM3 ycJIoBMH U TpeOoBaHMH 3a7a4uM, BEIOOP, CONOCTaBIEHHE U 00OCHOBAHKE CIIOCO0a peIeH s 3a/1a4H;
—  BbIOOp Haunboee 3(h(heKTUBHBIX CIIOCOOOB PELICHNUs 3aa4l B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBUIA;
—  BBLIBIJKEHHME U 00OCHOBaHHUE TMIOTE3bI, BBIOOP criocoba e€ MpoBepKH;
—  CaMOCTOATENBHOE CO3aHUE AITOPUTMA JIEATEITFHOCTH MPH PEIICHHH MTPOOIEM TBOPUYECKOTO M IIOMCKOBOTO
XapaxTepa;
—  YMEHHs XapaKTepU30BaTh BEIIECTBA I10 COCTAaBY, CTPOCHHIO U CBOWCTBAM;
—  ONKCHIBaHME CBOWCTB: TBEPABIX, )KUIKUX, Ta3000pa3HbIX BEIECTB, BbIICICHNE X CYIIECTBEHHBIX
MIPU3HAKOB;
—  HM300pakeHUE COCTaBa MPOCTEHIINX BEIIECTB C IIOMOIIHI0 XUMHYECKUX (DOPMYIT M CYITHOCTH XUMHUECKUX
peaKIuil C MOMOIIBI0 XUMUYECKNX YPABHEHMIA;
—  TpoBeAcHHE HAOIIOICHUH, ONTMCaHNe IPU3HAKOB U YCIOBHM TEUCHUS] XUMUYECKHUX PEaKIUi, BHITOIHEHUE
XMMHUYECKOT0 3KCIIEPUMEHTA, BBIBO/IbI HA OCHOBE aHAIN3a HAOMIOACHUHN 32 SKCIIEPUMEHTOM, pelIeHue 3a/1a4,
MOJTyYeHHNE XUMUIECKOH HH(OpPMAIHN U3 Pa3INIHBIX HCTOYHUKOB,
—  yYMEHHE OpPraHU30BBIBAaTh UCCIIEIOBAHUE C IIENBI0 IPOBEPKU TUIIOTES;




YMEHHUE JIeNaTh yMO3aKII0OUeHUs (MHIYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI;
yMeHHE 00BEKTUBHO OLIEHUBATh MH(OPMALIHIO O BEIIECTBAX U XMMHUECKUX MPOIeCCax, KPUTUUECKU

OTHOCHTbCS K TICEBJIOHAYYHOU HH(OPMALIHH.

Kommynuxamuenwie

Obyuarowuiics NOIYYUM 8O3MONCHOCY 01 POPMUPOBAHUS CLeOYIOUWUX KOMMYHUKAMuUgHux Y V][

MOJTHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICJICH B COOTBETCTBHH C 3a/1a4aMH M YCIOBHSMU KOMMYHHKAIIHH;
aJICKBaTHOE UCIIOJIb30BAHUE PEUEBBIX CPEJICTB JIJISl y4acTUsl B IMCKYCCUU M apTyMEHTAIIMH CBOCH TIO3UIINH,
YMEHHE MPEJICTABIATh KOHKPETHOE COAepKaHUE ¢ COOOIICHUEM ero B TUCHbMEHHOM U YCTHO# (opme,
oIpeJiesIeHUe CII0COO0B B3aUMOJICHCTBUS, COTPYTHUYECTBO B TIOMCKE U cOOpe HHPOPMALINY;
OIpeJIeJIeHUE CITIOCOO0B B3aUMOJICHCTBUS, COTPYITHUYECTBO B IOUCKE U cOOpe MH(POpMAIIHH, YIaCTUE B
JMajore, INIAHUPOBAHKUE OOIINUX CITOCOOOB pabOTHI, MMPOSBICHHE YBAXKUTEIHLHOTO OTHOLICHHUS K APYTHM
YYaIUMCs; ONUCAHUE COJCPIKAHUS BBIMOJHIEMBIX JEHCTBHUIH C 1[EThI0 OPUCHTUPOBKHU B TIPESIMETHO-
MPAKTUYECKOM JICATEIILHOCTH; YMCHUS YUYUTHIBATH PAa3HbIC MHCHUS M CTPEMHUTHCS K KOOPAHMHAITUH
Pa3IMYHBIX MTO3UIUI B COTPYIHUUYECTRBE;

(dbopMyIHpOBaTh COOCTBEHHOE MHEHHE U MTO3UIIMIO, ApPTYMEHTHPOBATH M KOOPAHMHUPOBATH €€ C MO3UIHSIMH
napTHEPOB B COTPYJHUUYECTBE MIPU BHIPAOOTKE OOIIETO PEIICHHUS B COBMECTHOM JICATEIIbHOCTH;
OCYIIIECTBIISITH B3AUMHBIN KOHTPOJIb M OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO B3aMMOITOMOIIIb;
TUTAHUPOBATh OOLIHE CLIOCOOBI PA0OTHI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OIICHKY TCHCTBHIMA
napTHEpa, yMeTh yOSK1aTh,

MCIOJIb30BATh a/ICKBATHBIC S3BIKOBBIC CPEIICTBA IS OTOOPAKEHUSI CBOMX IYBCTB, MBICJICH, MOTHBOB U
nmoTpeOHOCTEH; 0TOOpakaTh B peuu (OnrcaHue, 0ObSICHEHNE) COJCPKAHUE COBEPIIAEMBIX JICHCTBHIMA, KaK B
(dbopMe rpOMKOI COIMAIIM3UPOBAHHON PEUH, TaK U B (hOpMe BHYTPEHHEH peuu;

pa3BUBATh KOMMYHHKATHBHYIO KOMITETEHITHIO, UCTIOJIB3YS CPEJCTBA YCTHOW M MUChMEHHOM
KOMMYHHKAITUH IPH padoTe C TEKCTaMH YIeOHUKA U JIOTIOJHUTEIIEHOM JINTEPaTypOid, CIPAaBOYHBIMU
TaOJIUIIAMHU, TIPOSIBIIATH TOTOBHOCTh K YBOXKCHUIO MHON TOYKH 3pEHHSI TPH 00CYXKICHUU PE3yIbTaTOB
BBITIOJIHCHHOU PabOTHI.

Ilpeomemmnuwie pe3yromamul
Obyyarowuiica Hayyumcs:

IMPHUMEHATH OCHOBHBIC METO/JIbI ITIO3HAHMA Ha6J'IIOJICHI/Ie, HU3MCPCHUEC, SKCIICPUMEHT,

OIMMCHIBATh CBOMCTBA TBép)II)IX, KHUAKHUX, F33006pa3HI>IX BCIICCTB, BhIACIIAA UX CYHICCTBCHHLIC ITPHU3HAKU,
PACKpPBIBATE CMBICJT 3aKOHA COXPAHCHUSA MAaCChl BEIECTB, aTOMHO-MOJ'IeKYJ'ISIpHOI\/JI TCOPHHU,

pasiindaTtb XUMHYCCKUC U (1)I/ISI/I‘ICCKI/IC SIBJICHUA,

Ha3bIBATh IMPU3HAKU U YCJIOBUSA NPOTCKAHHUA XUMHUYCCKHUX peaKHHﬁ;

coOnronarh npasuiia 6€30mMacHoO paboThI MPU MPOBEAECHUU OIIBITOB;

M0JIb30BaThCs J1aOOPATOPHBIM 000PYJOBAHUEM U MOCYI0M;

nojry4aTb, coOupaTh Tra3000pa3HblEe BELIECTBA M paclo3HaBaTh HX; XapaKTepU3oBaTh (U3NYECKHUE U
XMMHUYECKHE CBOIMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX COCJUHEHUH, NPOBOJUTH  OMBITHI,
MOATBCPKAAIOIIUE XUMHUYCCKUEC CBOMCTBaA HN3YYCHHBIX KJIACCOB HCOPraHMYCCKHX BCUICCTB;

pacKpbIBaTh CMBICT IOHATUS «PacTBOP», BBIYUCIATH MAacCOBYIO JIOJIIO PAaCTBOPEHHOIO BEIIECTBA B
pacTBope, TOTOBUTH PACTBOPHI C ONPEAeIEHHON MacCOBOM J10JIei pacCTBOPEHHOTO BEIIECTBA;
XapaKTEePU30BaTh 3aBUCHMOCTh (DU3WYECKUX CBOWCTB BEMIECTB OT THUIMA KPHUCTALIUYECKONW PEIIETKH,
OMpPEACIIATh BUA XUMHUYCCKON CBA3U B HCOPTraHUYCCKUX COCANHCHUAX

pacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPHH HIIEKTPOIUTHYECKON AMCCOLMAIMM, COCTABIATh ypaBHEHHUS
AJIEKTPOIUTUYECKOM TUCCOIIMALINU KUCIIOT, IIeJI0ueH, CoJiel U peakiuii HOHHOTO 0OMEHa;

PaCKpbeIBaTb CYHMIHOCTH OKHUCIUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKHHﬁ, ONmpeaAcCIATL OKHCIWUTCIIb U
BOCCTAHOBUTEIIb, COCTABIIATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH;

Ha3bIBATh (i)aKTOpI)I, BJIMAIOIIME HA CKOPOCTH XUMHYECKON pEaKuu;

XapaKTepU30BaTh B3aMMOCBSI3b MEXIy COCTaBOM, CTPOSHHEM M CBOHCTBAMU HEMETAIJIOB U METAJIIOB,



— MPOBOJUTH OIBITHI [0 MOJYUYECHUIO U U3YUEHUIO XUMUYECKUX CBOMCTB Pa3INYHBIX BEILIECTB;
—  TPaMOTHO OOpaImaThcsi ¢ BEMIECTBAMHU B TTOBCEHEBHON KU3HH.

Oodyuarowguiica noyuum 603MONCHOCHb HAYUUMbCA:

—  BBIJBUTaTh U IPOBEPATH SKCIEPUMEHTAIBHO FMIIOTE3bl O XUMUYECKUX CBOMCTBAX BEUIECTB HA OCHOBE UX
COCTaBa U CTPOCHMS, UX CIIOCOOHOCTH BCTYNATh B XUMHUYECKHE PEaKLIUU, O XapaKTepe U MPOIyKTax
Pa3IMYHBIX XUMHUYECKHUX PEaKIIUii;

—  XapakTepu30BaTh BEILECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATh IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEK/y TaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

—  COCTaBJISATh MOJIEKYJISIPHBIE U MOJHBIE HOHHBIEC YPABHEHHUSI 10 COKPAIIEHHBIM HUOHHBIM YPABHEHUSIM;

—  TPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIIATH OKUCIUTEIBHBIC WM BOCCTAHOBUTEILHBIC CBOICTBA C
Y4ETOM CTEIIEHEN OKUCIICHUS JIEMEHTOB, BXOISIINX B €T0 COCTaB;

—  BBIJIBUTATh U MIPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bI O Pe3yibTaTax BO3ACUCTBUS Pa3INYHbIX (DaKTOPOB
Ha U3MEHEHUE CKOPOCTH XUMHUYECKOW PEAKIUU;

—  HCHOJb30BaTh MPUOOPETEHHBIE 3HAHUS JIJIS1 SKOJIOTHYECKU ITPaMOTHOTO MOBECHHS B OKpY>Kalollel cpeie;

—  HCHOJb30BaTh NPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHLIUU IIPU BBIIIOJHEHUH IIPOEKTOB U PELICHUH Y4eOHO-
HCCJIEIOBATENBCKUX 3a/a4 10 U3YyYSHHUIO CBOWCTB, CIOCOOOB MOMyUEHHUS U PaCliO3HABAHUS BEIIECTB;

—  0OBEKTHMBHO OIICHMBATh MH(OPMAIHIO O BEHIECTBAX U XUMHUYECKHUX MPOIlECccax;

—  OCO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHHUMI MO XUMUU JJIS1 TPAKTUUECKON JIEATEIbHOCTH YEI0BEKA;
CO3/1aBaTh MOJIENU M CXEMBI I PEIICHUs] y4eOHbIX U MO3HABATENIbHBIX 33/]1a4; IOHUMAaTh HEOOXOIUMOCTh

cOOJTI0ICHUSI TIPEITMCAHUMN, TTPETIaraeMbIX B MHCTPYKIIMAX 10 UCTIOJIB30BAaHUIO JIEKAPCTB, CPE/ICTB
OBITOBOM XHUMUH U JIP.

DopMBbI KOHTPOJISE

Dopmuposanue HKT-komnemenmunocmu 00yuaroumuxca

VueHHUK HayduTcs:

- HCHOJNb30BaTh pa3Hble MpHUEMbl MOMCKa HMHGOPMAIMM HAa  HEPCOHAJIBHOM KOMIIBIOTEPE B 00pa30BaTEIbHOM
HPOCTPAHCTBE € UCIIOIb30BaHUEM 000PYL0BaHUs LIU(PPOBOIi 1abopaTopuy;

- UCTIOJIb30BaTh PA3JIMYHbIE CIIOCOOBI XpaHEHHs M BU3yalnn3aluy HH(GOPMaIiK, B TOM Yucie, B rpaduueckoil popme

Dopmuposanue KOMREMEHMHOCMU 6 001ACMU ONBIMHO-IKCREPUMEHMAIbHOU U RPOEKMHOIUL OeAme1bHOCmU
VYd4eHUK Hay4duTCs MJIAHUPOBATh U BBINOJHATH y4eOHOE MCCIIEOBAaHNE M y4eOHBIN MPOEKT, UCTIOB3Yysl 000pYyIOBaHHE,
MO/IEJIN, METO/IbI, IPHUEMBI, a/IeKBaTHBIE HCCIIEyeMOl mpodiieme.

VY4YeHHK MOJyYUT BO3MOKHOCTh HAYUUTHCS CAMOCTOSITENILHO 3aJyMbIBaTh, IUIAHUPOBAaTh M BBINOJHATH yueOHOE
UCClIeIOBaHNe, YU€OHBIN U COIMAIBHBIN MIPOEKT 110 €CTECTBEHHOHAYYHOI HAIIPaBIEHHOCTH.

Yuem pe3ynomamoe eneypounoii oeamenvnocmu

Dopmbl U nepuoOUUHOCHb KOHMPOJISL

Bxoonou konmpons TpOBOAMTCS B Ha4Yajle yueOHOTO rofia /Ui IPOBEPKU HAYaIbHBIX 3HAHUH U YMEHHUH 00YyJarOIiXcsl.
Texywuii KOHmMpOIb TPOBOAUTCS HA KaXKIOM 3aHATHH B (POPME MEIarorndeckoro HaOIItoJCHHUSI.

Tecmogbiti KOHMpPOab OCYIIECTBISIETCS 110 OKOHYaHUU M3YYEHUS KaXK0r0 pas/ena.

IIpomesicymounaa ammecmayus IPOBOTUTCS B KOHIE y4eOHOTO rofa B OpMe 3alUThl IPOEKTa, MO3BOJISIET IPOBECTH
aHAJIN3 PE3yJbTATUBHOCTH OCBOEHUS 00YUYAIONTUMHICS OCHOB OMBITHO-3KCTIEPUMEHTAILHOW U TPOSKTHOM JIEATEIHHOCTH
JTAHHOTO Kypca BHEYPOUHOU JEeSATEIbHOCTH « DKCIIEPUMEHTATbHAS XUMHUSD.

Kpumepuu oyenku pezynismamoe 0ceoeHus npozpammol Kypca

Pabora oOyuarommxcsi oueHUBAeTCsl MO TPEXYPOBHEBOM IIKaJe, MPEAIoJiaraioiieil Haluyue CIeIyIoIIUX YpOBHEH
OCBOEHUS POTrPaMMHOI'0 MaTepuaa: BEICOKHMA, CPEIHHUMA, HU3KUM.

Bbicokuii ypoBeHb: oOOyyarouiMiicss JIE€MOHCTPUPYET BBICOKYI0 OTBETCTBEHHOCTb M 3aMHTEPECOBAHHOCTH B
o0pa3oBaTeIbHONW JESATENbHOCTH, MPOSBISIET WHUIUATHBY, HE IMPOIMYCKAeT 3aHATHS 0e3 YyBaXUTEIbHOW MPUYUHBI,



JIEMOHCTPHPYET BBICOKHMM YpOBEHb 3HAHWH W KOMIIETCHIIMH, BJIaJeeT Ha BBHICOKOM TBOPUYECKOM YpPOBHE
MpUOOPETEHHBIMU B X0/1€ U3YYEHUSI IPOrpaMMBbl YMEHUSMU U HaBBIKAMH;

CpenHuii ypoBeHb: 00y4aromMiics IEMOHCTPUPYET OTBETCTBEHHOCTh M 3aHMHTEPECOBAHHOCTH B 00pa3oBaTeIbHOU
NeSTeNIbHOCTH, TMPOSBIISET XOPOIIMH YpOBEHb 3HAHMWA M KOMIETCHIIMHA; MHHUIMATUBBI HE MPOSABISLET, HO CHOCOOEH
MOJICP’KUBATh MHULIMATOPA B MpeIaraeMoM MoJie IeATEIbHOCTH, B JOCTATOYHOW CTENEHH BIAJEET MOJy4yaeMbIMU B
X0/ U3y4YEeHHsI IPOTPAMMbI YMEHUSIMHU M HaBbIKaMU;

Huskmii ypoBeHb: oOydarommiics IEeMOHCTPHPYET HEIOCTATOYHYIO OTBETCTBEHHOCTh W 3aMHTEPECOBAHHOCTH B
00pa3zoBaTeIbHON AEATENIFHOCTH, MTOCEUIAET 3aHATHS OT CIydas K CIIydyaro, IIOKa3bIBaeT yIOBJICTBOPUTEIbHBIA YPOBEHb
3HAaHUH U KOMIIETCHIIUH, B IIEJIOM CJIab0 BIIAJICET MOyYaeMbIMH B X0/1€ U3y4YEeHHUs IPOTPaMMbl YMEHHUSMU U HAaBBIKAMH.
@opMbl pe3yIbTaTOB 0CBOEHHS MPOrpaMMbl BHEYPOUHOH /1eSITeJIbHOCTHU:

1. OT™MeTKa YpOBHS JOCTH)KEHUI 00yJaromerocs B JUCTE MeJaroruuecKoro HabIro1eHus;

2. 3anucu B KypHaJie Y4€Ta O pe3yJIbTaTUBHOCTH y4acTHs 00YYarOIIUXCsl B MEPOTIPUATHIX Pa3HOTO BUA U YPOBHS
(mummom, rpamMoTa, 01aroAapHOCTh, APYroe);

3. 3anucu B )KypHaje yu€Tta 00 y4aCTHH B BBIC3THBIX MEPOTPUSATHSIX.



3. KAJIEHJAPHO-TEMATHYECKOE IIVTIAHUPOBAHUE

BHEYPOYHOI 1eITeJIbHOCTH «IKCIEPUMEHTAJbHAA XumMus» - 8 kiacce (70 yacoB)

¢ YKa3aHUEM HCIO0JIb30BAHUS 000py10BaHMs HU(PPOBOI J1adopaTopuu

«Touka pocra»

Ne Tema 3aHATHA IlnanupyemMblie pe3yJIbTAThI Koua- | Hara [/lHq)opl\j HUcnonb3oBa

n/ IpeamerHbie JIMYHOCTHBIE MeranpeaMerH BO PITHOHH HME

11 yyﬂ yyﬂ bIe yyﬂ qaco A 060py[[0BaHI/I

B noaaep 11 «Touka
JKKa pocta»
yueOHHUK]
Pyozumu|
cl'E.,
Denvoma
XONE
XuMmus:
8 KII.

Pa3gen 1. OcHOBBI IKCNIePUMEHTAJIBHON XumMuu (22 4)

1. | Beoonwuit uncmpyxkmaxc no | Jlatb monsatue o | 1.MoTupanus K. YYA. 1 §1 TexHuka
b IpeaMeTe XHUMHU. | HAy4YECHHS 1.Pa3pemenue 6e3omacHoCT
Xumus - Hayka | CdopmupoBathb MpeaMeTy XUMHUS KOH(JIMKTA U B
9KCICPUMCHTAIBHAS. IepBOHAYAIbEHBIC 2.Pa3BuBath 2.YupaBieHue KaOMHeTe
TP TIPECTaBICHUS: YyBCTBO TOPJIOCTH  TIOBEACHUEM XUMHA
Jemoncmpayuonnsiii a) O BCIIECTBE, a | 38 POCCHHCKYIO mapTHepa LeHTpa
JKCnepumenm TaK)X€ O IIPOCTBIX | XUMHUYECKYIO ILYVY. «Touka
Ne 1. u CJIOXHBIX | HayKy 1.®opmupoBaHu Pocray.
O3naxkomnenue ¢ | BellecTBax; 3.HpaBcTBeHHO- e 3HAKOMCTBO
1ad6opamopuvim 0) HayaTh | STHYECKOE MMO3HABATEIEHOM c
obopyoosanuem; npuémst | GOPMHPOBATH OLICHUBaHHE Lenu o0opynoBaH
be3onacnoii pabomol ¢ HUM. yMEHUE e CumBo HEM.

XapaKTepU30BaTh JIBI
BEIIIEeCTBa, XUMUYe
HCTIONb3Ys Ui CKHUX
3TOTO ux AIeMeH
¢dusnaeckue TOB
CBOMCTBA. e  Xumuu
ecKue
dopmy
JIBI
e Tepmu
HBI
e  Ananus
u
CHHTE3
P.YVYA.
1.llemenomaran
ue u
IUTAHUPOBAHHE.

2. | IlIpakmuueckasn pavoma Ne 1 | Yvmenue JlaTuuk
«Ilpasuna mexnuxu MIOJIF30BATHCS Temmepa-
be3onacnocmu npu pabome ¢ | HarpeBaTEIbHBIMU TypHI
1ad60pamoprvim npubopaMu

(Tepmomnap-
obopyoosanuem. H3zyuenue v
cmpoenus niamenuy HBII),

CHUPTOBKaA

3. | Metoapl mo3HaHus B xuMud. | VMcmons3oBaHue 1.MoTuBauust K. YY . 1 §2 Jaruuk
Okcnepu- JUIsL IO3HAHUS HaydyeHus 1.Pa3pemenne TEMIIEPATYP
MEHTAaJbHbIE OCHOBBI XUMHUH OKPY’KaIOIIero MPEIMETy XHUMHUS KOH(IUKTa BI
JlaGopaTopHblii onbiT Nel. MHpa Pa3TUIHBIX 2.Pa3BuBath 2.YupaBieHne (TepmonapH
PaccmoTpenne BemecTs ¢ METOJIOB 4yBCTBO TOPJOCTH  TOBEAECHUEM BIif),
Pa3IHIHBIMHA (l)ng;p[qec](nMp[ (Ha6H}0ﬂ€HI/IC, 3a pOCCHﬁCKyIO napTHepa CIIUPTOBKA
CBOMiCTBAMU HU3MEPEHUE, OMBIT, | XUMHUYECKYIO ILYVYI.

9KCIEPUMEHT, HAaYKy 1.®opmupoBaHT




i€

(Menp, skejie30, HUHK, cepa, | MoaenupoBanue u | 3.HpaBcTBeHHO- e
BO/Ia, XJIOPH/] HATPUSA ap.) STHYECKOE MTO3HABATEIbHON
TP Cdopmuposats OIICHUBAHUE eH
Jlabopamopnstit onvim Ne 2 | epBOHAYaIbLHbIE e  Ananus
«/lo Kaxoit memnepamypo | NPEJCTABIICHUS: O u
MOJCHO  Hazpemb  Geuje- | METOIAX CUHTE3
cneo?y HaOoieHue U P.YVI.

9KCHEPUMEHT 1.Henenonaran
e u
IUTAaHUPOBAHHE.
MeTo1bl TO3HAHUS B XUMHH. JaTauk
OKcNepUMEHTAIBHBIC OCHOBBI Temmepa-
XUMHUHU TYpBI

e IJIATUHO-
JlabopaTopHbIii onbIT Ne3. .
H3yuyeHnne CBOMCTB BelleCTB: BbIH,
HarpeBaHue BOABI, TepMometp,
HArpeBaHHe OKCHIA SJCKTpHEC
kpemuns (1V). Kas IUIATKa
Jlabopamopnutii onvim Ne 4.

«H3mepenue memnepamypol
KuneHus 600bl ¢ HOMOU{bIO
oamyuxka memnepamypol u
mepmomempa»

MeTo/1p1 TO3HAHUS B XUMUHU. Jatauk
DKclepUMEeHTAIbHBIC OCHOBBI Temmepary
XAMHAA pHI
P . (Tepmormap
Jlabopamopnutit onvim Ne 5. o

HEIH)

«Onpeodenenue
memnepamypul naaeienus u
KPUCMANIU3AUUL MEMANIay
[lepBoHauansHble XUMHUecKue NoHaBHakoMUTE yu- | 1.@opmupoBanue K.YV §3 PeaktuBsl u
UucTele BellecTBa U CMECH cac HWHTEpeca K 1. XUMHUYECKOE

11a00paTOPHBIM HOBOMY nipeamMeTy. IlmaHupoBaHue o0opynoBaHy
000pyIOBaHUEM, MIPAaKTUIECKOI
JlabopamopHuutii onsim Ne 6. | npuemamu paboThI 1Mo
Hccneoosanue guszuueckux u | oOpamieHus ¢ HAM. npeaMeTy
XUMUYECKUX ceoticmeé | PaccmoTrperh 2.YupaBieHue
npuUpoOHbIX éeujecme | TpaBUIIa TCXHUKH MIOBEJICHUEM
(uzeecmnnkoas). 0€30MacHOCTH B napTHepa.
KaOMHETEe XUMHH ILYVY.
1.®opmupoBanu
e
[I03HABATEJIbHON
Lenu
e Tepmu
HBI
e  Amnanus
u
CHHTE3
P.YYA.
1.Ilenenonarax
ue u
IUTAHUPOBAHHE.
UucThble BelecTBa U CMECH. HUcnonb3oBanue dopMupoBaHue K.YYA. §4 PeaxTuBbl 1
Crioco0bl pa3jienieHust cMeceid: | UL MO3HaHus HHTEpeca K dopMupoBaHue XUMHYECKOE
HeﬁCTBHe MarHuToM, OKpYKaromiero HOBOMY IIPCIAMETY YMEHUA 060py1103aH
OoTCcTanBaHue, GUILTPOBAHHE, Mupa pasjIndIHbIX pabotath B ne

BBINTAPUBAHMUE,
KpUCTAJIU3aLus,
JHACTHILIALUSA.
TP

METOZIOB
(nabmronenue,
NU3MEpEeHue, OIbIT,
9KCIIEPHUMEHT,
MOJEIUPOBAHUE U

Jabopamopnutit onvim No 7.

napax, OTBe4arThb
Ha BOIPOCHI
yauTens,
yMEHHE
HCTIONB30BaTh




Pazoenenue cmecu sncenesnvix
ORUTNOK U cepbl C HOMOWbIO
Mazuuma.

Jlabopamopnutit onvim_Ne8.
Ilpuzomoenenue u
PpaszdeneHnue cmecu yceneza u
cepul, pazoenenue cmecu
Heghmu u 6006l
(pacmumenvnozo macna u
600b1).

ap.)

XAMHAYECKUH
SI3BIK

ILYVY/.
DopMupoBaHue
YMEHUS
Ha0II01aTh,
JIeJIaTh BEIBOBI
npu
MIPOBEICHIH
OTIBITOB, YMCHHUS
paboTarth ¢
KHUTOM
P.YVI.
1.Ilenenonarax
He 1

IUTAHUPOBAHHE.

8. | IlIpakmuueckasn paboma Ne 2. | Vcnons3oBaHuE dopMupoBaHue K.YYI. §5 PeaxTuBsl 1
Osnadenue nagvikamu MIPAKTUYECKUX U UHTEpeca K ®dopmupoBaHUe XUMHUYECKOe
pazoeneHus 00HOPOOHbIX U 1a00paTOPHBIX HOBOMY TIpEeIMETY  YMEHHUs 000pyI0BaH
HeO0OHOPOOHBIX cMecell: pabor, pabortats B ne
omcmausanue, HECIIOKHBIX mapax.
dunemposanue, 3KCIIEPUMEHTOB ILYVY .
eévinapueanue, JUIS DopMupoBaHue
Kpucmannuzayus, JI0Ka3aTeNnbCTBA YMEHUS
oucmunnayus (nepezonka). BBIJIBUTAEMBIX Ha0JII01aTh,

P MIPEATONIOKEHUI; IeJ1aTh BBIBOJBI
OTIMCaHHE npu
Pe3yIBTATOB ITHX MIPOBEICHUH
pabort OTIBITOB.

P.YVI.
YMmeHue
XapaKTepru30BatT
b CYIIIHOCTB
MOHSTHH
YHCThIC
BellleCTBa u
cMmecH u
CrocoO0BI
pa3zmeneHus
cMmeceit

9. | ®usuueckue u xumuueckue | IlosHakomuthes ¢ | 1.MoTuBanus K.YYA. §6 PeakrtuBbl u
SIBJICHUS. BOKHEHIINMU Hay4deHUs 1. Pazpemenue XHUMHYECKOe
TP XUM. TIOHATUSAMH: NIPEAMETY XUMHUS KOH(IUKTa 00opynoBaH
Hemoucmpayuonnwiii ¢dusndeckue u 2.Pa3BuBarth 2.YupaBieHue ue, Jlatuuk
Ikcnepumenm Ne 2. XAMHUYICCKHE YyBCTBO TOPJIOCTH  TIOBEJACHUEM TeMIepa-
«Bvloenenue u noznowenue SIBIICHHS, 3a POCCHICKYIO mapTHepa. TYpHI
menna — NPU3HAaK XUMHUYECKast XUMHUYECKYIO ILYVYA. MJIATUHOBBIH
XUMUYECKOU PeaKyuu» peakuus; HayKy 1.®opmupoBaHu
Jladopamopnutit onvim_Ne9. ymeHue oindath | 3.HpaBcTBeHHO- e
Ilpumeput puzuueckux XAMHUYICCKHE STHYECKOE MTO3HABATEIEHOM
Aenenull: ccubanue peaxIuu ot OIICHUBaHHE enu
CMeKIAHHOU mPyoKu, ¢usmaeckux o  Xumuu
Kunauenue 600vl, n1agneHue | SBICHUH ecKue
napaguna. dhopmy
Jladopamopnwiii onvim_Nel0 JTBI
Ilpumepvr xumuyeckux e Tepmu
A6NeHuil: 2openue HBI
opegecunbvl, g3aumooeiicmeue P.YVI.

Mpamopa ¢ conaAHou 1.Ilenenonaran

Kuciomoi. ue u

IUTaHUPOBAHME.

10 | ATOMBI W MOJICKYJIBI, HOHBL | YMEHHE 1.MoTuBauust K.YYI. §7, §8 | Hatuuk
BemiectBa MOJEKYISIDHOTO U | XapaKTEPH30BaTh HayYCHUS 1.Pa3pemenue TeMIepa-
HEMOJIEKYJSIPHOTO  CTPOCHHS. | KPUCTAIUIMYECKHE | IPEAMETY XMMHUS.  KOH(QIIMKTa TYpBI




Kpucrannuueckue pemerku. pELIEeTKH. 2.Pa3BuBatp 2.YupasieHue TJIATUHO-
TP /lemoncmpayuonnuiii YYBCTBO TOPIOCTH  TOBEICHUEM BRI, JaTIUK
onvim Ne 3. «Temnepamypa 3a POCCUHCKYIO. napTHepa. TEeM-
N1a6/1CHUA 6eULeChE C XUMHYCCKYIO ILYVY . neparypsbl
PasHBIMU munamu HayKy 1.®opmupoBanu TepMO-
KpUCM A u4eckux 3.HpaBcTBeHHO- e 3 TapHBIN
pewémor» ITHYECKOE M03HABATENbHON
OLICHUBAHMUE. LENH.

CHUMBOJITBI

XUMUYECKUX

3JIEMEHTOB.

Xumuueckue

bopmyIbl

TepmuHBI.

P.YVY].

1.CamocrosiTens

HO aJIeKBaTHO

OIICHUBATD

MPaBUIBHOCTH

BBIIIOJTHEHUS

IEUCTBUSA U

BHOCHUTb

HEO0XOIUMBIC

KOPPEKTUBHI B

WCIIOJTHEHHUE KaK

0 XOJly €T0

peanuzanuu, Tak

U B KOHIIE

JICUCTBUSL.

11 | IpocTsie u CJIO)KHBIE | YMeHue 1.MoTuBarus K.YYA. §9,10 | PeaxTuBsl u
BEI[ECTBA. XUMHUYECKUN | XapaKTepU30BaTh Hay4deHUs 1.AprymeHTHpO XUMHUYECKOe
37eMeHT. XUMHUYECKUH 3HakK. | BaKHeHIne MpeaIMETy XUMHUS BaTh CBOIO o0opynoBaH
[IpocTeie BemiecTBa: METaUIbl | XUMHUYECKUE 2.Pa3BuBatp MO3ULUIO U ue
1 HEMETAJUIBIL. MOHATHUS: XUMUYEC | YYBCTBO FOPAOCTH  KOOPAUHUPOBAT

KHUH 3JIEMEHT, 33 POCCUMCKYIO beec
TP knaccudukanms XUMHUYECKYIO MO3ULIUAMU
Jla6opamopnutii onerm Nell. | BemiecTs (Ha HayKy apTHEPOB B
Bunakomcemeo ¢ oﬁpaguamu IIPOCTBIC U 3.HpaBCTBeHHO' COTPYAHHUYIECCTBE
npocmoix seugecme: CJIOXKHBIC 3THUYCCKOC npu Bpra6OTKe
Memanioe u Hewmemauioeg. | BELIECTBA). OLICHUBaHHE o01ero
Onucanue ceoiicme. PCLICHIS B
COBMECTHOM
JIaGopaTopublii onbiT_Nel2. ACATCIBEHOCTH.
H3yuyenue o0pa3uoB ILYY].
METAJIJIOB U HEMETAJLTIOB 1.Ymerme
OPHUEHTUPOBATHC
(cepbl, sKkenne3a, aJTIOMUHNS, @ Ha
rpagura, Mmeau u ap.). pasHooGpazie
croco0oB
pelieHus 3auaqy
2.YcraHaBiauBaT
b IPUYUHHO-
CJIe/ICTBEHHBIE
CBSI3H.
P.YVA.
1.Ilenenonaran
ue u
[JIAaHUPOBAHUE.

12 | CrnoxHbIe BeIECTBAa UX COCTaB | YMEHHUE 1.MoTuBauust K.YYA. §11, PeaxTuBbl U
U CBOMCTBA. XapaKTepu30BaTh HaydyeHus 1. Pazpemenne 12 XUMHUYECKOE
TP Ba)KHEHILINE NIPEAMETY XUMHUS KOH(IMKTa 00opynoBaH
Jlabopamopnwiit onvim Ne 13. | XUMHYECKHE 2.HpascTBeHHO- 2.YupaBieHne ue [Ipubop
Bnaxkomemeo ¢ oﬁpaguamu IIOHATUA: ITHUYCCKOC IIOBECACHUEM JUIA
CILOJCHBIX euqecma, XUMUYECKUH OLICHUBAHUE. napTHepa OTIBITOB C
MUHEPAI06 U 20pHBIX NOPOO. | PIEMEHT, IPOCTOE ILYVY]. DJIEKTPUYECK

U CJI0XKHOE 1.®opmupoBaHu UM TOKOM

Onucanue ceoilicme.




Hemonucmpayuonnsiit yxc-
nepumenm Ne 4. «Paznooice-
HUe 600bl IIEKMPUYUECKUM
MoKOM»

JladopaTopHblii onbIT Neld.
HcnbiTanue TBEepAOCTH
BelIEeCTB ¢ MOMOIILIO
koJutekun «IIkana
TBEPAOCTH.

BEIIECTBO.
YMenune
XapaKTepU30BaTh
OCHOBHBIE 3aKOHBI
XHMHH: 3aKOH
MOCTOSIHCTBA
COCTaBa BEIICCTB.

e
[MO3HABATEIHHOMN
LI
CHUMBOJIBI
XUMHYECKHX
3JIEMEHTOB,
XUMHUYECKHE
(bopMyEI,
TEPMUHBIL.
P.YVI.
1.Ilenenonaran
ue u

IUTAHUPOBaHUE
13 | ®opmynBl CIOXKHBIX BEHIECTB. | YMEHHE 1.MotuBanus K.YY/. §13, PeaktuBsl
KauectBeHHbII 7 | XapaKTepH30BaTh | HAYYCHHUS 1.Pa3pemenue §14 XAMHYIECKOE
KOJIMYECTBEHHBIN COCTaB | MOHSTHS 00 MPEAMETY XUMUS KOH(IMKTa obopynoBaH
BEILIECTBA. OTHOCUTEIILHOI 2.HpascTBeHHO- 2.YmupaBieHue ue,
TP aTOMHOH U 9TUYECKOE [IOBEICHUEM DJIEKTPOHHBI
Jlemoncmpayuonnwlii IKc- MOJIEKYJISIPHOM OILICHUBaHMUE. napTHepa € BEChI
nepumenm N 5. «Paznoxnce- | Maccax. YMeHue ILYY.
HUe 0CHOBHO20 KapOoHama PpacCHTHIBATDL 1.®opmupoBanu
meou (11) (manaxuma)» OTHOCHTCIILHYIO ¢ .
MOJIEKYIISIPHYIO MIO03HABATEIbHON
Maccy. LeNnu
e CumBo
TIBI
XUMHUYe
CKHUX
aneMeH
TOB
e  Xumuu
€CKHe
dopmy
TIBI
P.YYI.
1.Ilenenonaran
ue u
IUIAHUPOBaHHE
14 | ®opmymBl CIOXKHBIX BEHIECTB. | YMEHHE 1.MoTuBauust K.YYA. §15,
KauecTBennblii U | BBIYHUCISATE: Hay4eHUs 1.Pa3pewenue §16
KOJINYECTBEHHBIN COCTaB | MacCOBYIO JOJIIO IpeIMETY XUMUS KOH(JIMKTa
BEILECTBA. XUMHUYECKOIO 2.HpascTBeHHO- 2.YupaBieHue
3JIeMeHTa 10 THYECKOe MIOBEJICHUEM
bopmyne OIICHUBaHME mapTHepa
COEIUHEHUS ILYV.
Onpenenenue 1.®opmupoBanu
a/IeKBaTHBIX e
c1Ioco0oB TIO3HABATEJILHOM
pereHus yueOHoH Lenu
3a[1a4M Ha OCHOBE e CumBo
3a7]aHHbBIX TIBI
AJITOPUTMOB XUMUYIe
CKHUX
areMeH
TOB
e  Xumuu
€CKue
hopmy
JIBI
e Tepmu
HBI
P.YVYI.
1.Ilenenonaran
ue u
IUIAHUPOBAHHE
15 | ®opmynbl CIOXKHBIX BEHIECTB. | YMEHHE 1.MoTuBanwst K.YY/]. §15, PeakrtuBbl u




Ha3Banus cl0XHBIX BELIECTB. | ONPEACISATh Hay4eHUs 1.Pa3peenue §1e, XUMHYECKOE
PeakTuBBI. DTUKETKH. BaJICHTHOCTh U MpeIMETy XUMHUS KOH(MIUKTA §17 obopynoBaH
TP 3HAUEHUE 2.Pa3BuBath 2.YupasneHue ue
BaJICHTHOCTH YyBCTBO TOPJIOCTH  TIOBEACHUEM
HEKOTOPBIX 3a POCCUHCKYIO napTHepa.
XUMHUYECKUX XUMUYECKYIO ILYVY.
JJIEMEHTOB; HayKy Ymenue
Ha3bIBaTh 3.HpaBcTBEHHO- ONPENENATh
OuHapHBIC ATHYECKOE aJIeKBAaTHBIC
COCTMHEHUS. OIICHUBaHHE CrocoO0BI
pemeHus
yueOHOM 3amaun
Ha OCHOBE
3aJaHHBIX
AITOPUTMOB.
P.YVI.
1.Ilenenonaran
ue u
IUTAHUPOBaHUE

16 | I'pynmer XpaHeHHUS PEakTHBOB. | YMEHHE YMenue K.YYI. PeaxTuBsl 1
YcmoBus XpaHCHHS W | COCTaBIAITh BEICTPAaNBaTh YMmenne XAMHYIECKOE
HCTIOB30BaHUS. (bopmybt cOOCTBEHHOE CaMOCTOSITEIIEHO o0opynoBaH
TP OMHapHBIX LIEJIOCTHOE OPraHU30BBLIBAT ue

COCIUHEHUI 110 MHUPOBO33pEHUE: b yueOHOe
H3BECTHOMN 0CO3HaBaTh B3aUMO/IEHCTBU
BaJICHTHOCTH MOTPEOHOCTH U € B rpymIe.
3JIEMCHTOB. TOTOBHOCTB K ILYV.
caMo00pa3oBaHUIO  YMEHHUE
npeoOpa3oBbIBa
Th
nndopmanuio
U3 OJHOTO BHIA
B IpYroOH.
P.YVI.
YMmeHue
COCTaBJIATh
IUIAaH  peIeHHs
poOIEMEL.

17 | 3akoH COXpaHEHHUS MaCCHI VeHme PazBuBath K.YY/]. §19 Becnt
BEIIIECTB. YyBCTBO TOPIOCTH Y MEHHUE AJIEKTPOH-
TP XapaKTCpH3oBaTh 3a POCCUHCKYIO CaMOCTOSTENIBHO HbIe
ﬂemoucmpauuouublﬁ IKC- :;I:/I(LZHBE 3aKOHBI XUMHYCCKYHO OpraHU30BbIBAT

o - ) HayK b yueOHOe
e s |
MAaccChI BEIECTB;
€ B rpymIie.
MTOHUMATH €T0 LYY
CYITHOCTH H VMeHIE
3HAYCHUE
mpeoOpa3oBbIBa
Th
HHPOPMALIUIO
W3 OJHOTO BHIA
B IPYroH.
P.YVI.
YMmeHue
COCTaBIIAITh
IUTaH peIIeHus
pOOIEMEL.

18 | Xumunueckue  mpeBpamieHus. | YMeHHe Ymenune K.YY/. §20 Peaktussl u
XUMHYECKHE PEeaKIH. XapaKkTepu3oBaTh | chOpMHPOBATH Y 1. Ymenue XUMHYECKOE
TP OCHOBHBIE YYaIIuXxcst (dbopmMynupoBaTh obopynoBaH
JladopaTopHblii onbiT_Nel5. | MosoXeHUS y4eOHo- coOCTBEHHOE ne
Hpusnaku NMpPOTEeKAHUs | aTOMHO- MTO3HABATENEHBIN MHEHHE U
XHMHYECKHX peaKiuii: | MOJIEKYJIAPHOrO HUHTEpPEC K HOBOMY  MO3UIHIO;

HAarpeBaHue MEIHOM | y4eHUs, IOHUMATh | Y4eOHOMY 2.Ymenue
NPOBOJIOKH; €ro 3HaYCHUE MaTepuany u YYUTHIBATh
B3aMMO/IeliCTBHE PACTBOPOB crocobam pa3HbBIe MHEHUS




eKOr0 HAaTpa M XJOpHAa
MeJu; B3aHMo/lelicTBHe
pacTBOpOB YKCYCHOM
KHCJIOThI U IHApOKapOoHaTa
HATpHsl.

pelIeHHs HOBOM
YacTHOM 3aJauu

U UHTEPECHI U
000CHOBBIBAThH
COOCTBEHHYIO
MTO3HUIIHIO.
ILYVY].

1. Ymenue
KCIIO/Ib30BAaTh
3HAKOBO-
CHMBOJINYECKIE
CpEICTBa, B TOM
Yyycile MOAENIH U
CXEMBI 1A
pelleHus 3a/1a4;
P.YVI.
1.YMmenue
CaMOCTOSITEIBHO
aJIeKBaTHO
OLIEHUBATh
MPaBUIBHOCTh
BBINOJIHEHUS
IEUCTBUSA U
BHOCHUTD
HEOOXOAUMBIE
KOPPEKTUBEI B
HCIIOITHEHHE KaK
0 XOAY €To
peanu3aIim, TaK

U B KOHIIE
JICHCTBUSL.
19 | Xumuueckue ypaBHEHUSI. yMEeHue 1. Ymenue K.YY. §20
BrInonHeHne TPeHUPOBOYHBIX | COCTABIATH OpUeHTUpOBaThcad 1. YMeHue:
YIpa’KHEHUH 10 COCTaBJICHUIO | YPaBHEHHUS XHM. Ha MOHNMaHKe * CTPOUTH
YpaBHEHHH XUMHYECKUX peaxnmii. MPUYUH ycIiexa B MOHSTHBIE JUIS
peakuuii yaeOHOM napTHepa
JIeSITeTIbHOCTH BBICKa3bIBAHUS,
YUUTBIBAIOIINE,

YTO TapTHEP
3HAET U BUIUT, a
4TO HET;

* 33/1aBaTh
BOIPOCHI;

L]
KOHTPOJIMPOBAT
b JEUCTBUA
mapTHepa.
ILYVYI.
YmMmenue:

* OCYIIECTBIISTh
aHanmu3
00BEKTOB C
BBIJIEJIEHUEM
CYyIIeCTBEHHBIX
U
HECYIIECTBEHHBI
X TMIPU3HAKOB;

* OCYLLECTBIISTD
CUHTE3 KaK
COCTaBJICHHUE
LIEJIOr0 U3
JacTeH.
P.YVI.
VYMmeHus:
1.0cyecTBasT
b HTOTOBBIM U
MOIIArOBBIN
KOHTPOJIb 110




pe3yIibTary;
2. AIeKBaTHO
BOCIIPHHUMATH
OLICHKY
YUUTEIS;

3. Pa3nnuats
CII0co0 u
pe3ynbTar
IEUCTBHUS

20

TuIbl XUMHUYECKUX pEaKLIUM
P

Jabopamopnutii onvim_Ne16.
Tunwvt xumuueckux peaxuyuii:
pasznodcenue 2uopokcuoa
meou (11); e3aumooeiicmeue
Jicenesa c pacmeopom
Xxaopuoa Meou an,
é3aumooelicmaue oKcuoa
meou (1) ¢ pacmeopom
COJIAHOI KUC/IOMbl.

YMCHHUE
OTIpEeNeTsATh
peareHTh u
TIPOJYKTHI
peakiuy;
paccTaBIsATh
KOX(QHUIINCHTHI B
YpaBHEHHSX
peakuuii Ha
OCHOBE 3aKOHa
COXpaHCHUS
Macchl BEIECTB

1. YMmenue
OpPUCHTHPOBATHCS
Ha TIOHUMaHHe
MPUYHH yCIieXa B
yaeOHOI
JIeITeIbHOCTH

K.YVYI.
YMenue
CaMOCTOSITEIILHO
OpTraHU30BBIBAT
b yueOHOE
B3aNMOJIEUCTBU
€ B IpyIILe.
.YV
YMenue
npeoOpa3oBEIBa
Th
HHPOPMALIUIO
M3 OJIHOTO BHUjIA
B JPYIOH.
P.YV].
YMenue
COCTaBJIATh
TUIAH PELICHUsI
POOJIEMEI.

§21

Peaktusser
XUMHYECKOE
000pyI0BaH
ue

21

ITonroroska k 'MA, BIIP

1.3akpennienue
3HAHUU U
pacueTHbIX
HaBBIKOB y4-Col.
2.YMeHue pemaThb
TUIOBBIE TPUMEPBI
KOHTPOJIBbHO-
HU3MEPUTEIBHBIX
MaTepHajoB

1. YMmenue
OPUCHTHPOBATHCS
Ha TOHUMaHHe
MPUYHH yCIieXa B
yaeOHOM
JIeITEeIbHOCTH

K.YV .
VYmenue
CaMOCTOSTEIBHO
OpraHU30BHIBAT
b yueOHOE
B3aNMOIEUCTBUA
€ B IpyIIe
ILYVY/.
YMmenue:

* OCYIIECTBIISTh
aHaJIN3
00BEKTOB C
BBIJIEJIEHUEM
CYIIIECTBEHHBIX
u
HECYIIECTBEHHBI
X TPU3HAKOB;

* OCYIIECTBIIAT
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr0 U3
yacTeH.
P.YVI.
VYMmenus:
1.0cymecTBasT
b UTOTOBBIN U
TOIIATOBBIN
KOHTPOJIb 110
pe3ynbTary;

2. AekBaTHO
BOCIIPUHUMATh
OIICHKY
YUHUTETIS;

3. Pasznuuath
CII0co0 u
pe3ynbraT
JIENUCTBHS

§1-21

22

TecToBBIH KOHTPOJIb.

VYMeHune

YMeHue o1leHUTh

K.YY/A.




«OCHOBBI OBJIQJICHUS CBOM yuecOHBIC Ymenue
KCNEePUMEHTATbHOI HaBBIKAMHU JTOCTH)KEHUS CaMOCTOSTENIEHO
XUMHM. KOHTPOJIS U OpTraHNU30BBIBAT
OIICHKHU CBOEH b yueOHOE
JeSITebHOCTH, JeiictBue.
yMEHHE ILYY .
NIPEABUICTH Ymenue
BO3MO>KHBIE npeoOpa3oBEIBa
MTOCTICICTBHS T
CBOUX JIEHCTBHI HHPOPMALIUIO
U3 OJHOTO BHJA
B IPYIOH.
P.YVI.
YMeHnue
COCTaBIIAITh
TUTaH peIeHus
pOOJIEMBI

Pa3gen 2. IIpakTHKYM 110 H3y4YeHHUIO Fa30B: KHCJI0POAa U Boaopoaa (7 4)

23 | Kucnopog. Peakiuu, | YMmenue Ymenue K.YV §22 PeaktuBsl u
HCTIONB3YEMBIe JIJIS TIOTYYeHHs | XapaKTepu3oBaTh | COPMHPOBATH Y 1. Ymenne XAMHYIECKOE
KHCJIOpOoJa B TabOpaTOpHH KHCJIOPOA KaK yYaImxcs (dbopmMynHupoBaTh o0opynoBaH
TP XUMHUYECKUH y4eOHo- cOOCTBEHHOE ue
Hemoncmpayuonnoiii 3JIEMEHT U [I03HABaTEJIbHBII MHEHUE U
IKCnepumenm N 7. | mpocToe HHTEPEC K HOBOMY  MO3UIHIO;

«llonyyenue u cobupanue | BEUIECTBO, yuebHomy 2.VmeHne
Kucﬂopoo‘l 8 ﬂaﬁopamop”u pacrno3HaBaThb MaTtepuaily u YUYUTBIBATH
u 3anonnenue um | OIBITHBIM ITyTEM criocobam pa3HbIe MHCHUS
2azomempay KHCIIOPOL peIIeHus HOBOH U HHTEPECH U
Cobmronenne JacTHOH 3a/1a4u 000CHOBBIBAThH
HOPM TIOBEJICHHUS B COOCTBEHHYIO
OKpy Xarolen MO3ULIUIO.
cpene, IpaBuil ILYVY .
3I0pOBOTO 0Opaza 1. Y™Menue
KI3HHA HCTIOIB30BaTh
3HaKOBO-
CUMBOJHMYECKHE
CPEICTBa, B TOM
YUCIIC MOJICITH U
CXEMBI IS
pelIeHus 3a1ag;
P.YVYA.
1.YmMeHue
CaMOCTOSATENIFHO
aJIeKBaTHO
OIICHUBATh
MIPaBUIBHOCTH
BBITIOJTHEHHS
JIEUCTBUS U
BHOCHTB
HEOOXOAUMBIE
KOPPEKTHBEI B
HCTIOJTHEHHUE KaK
0 XOAY €ro
peanu3auy, Tak
1 B KOHIIE

24 | XuMu4uecKkue CBOMCTBa YMmenue PazBuBath K.YYI. §23, PeaxTuBsl n
kucaopoaa. Okcusl. 00BSICHUTH 4yBCTBO TOPJOCTH  YMEHUE 24 XUMHYECKOE
TP CYLIHOCTh 3a POCCUHCKYIO CaMOCTOSITENBHO 000pyI0BaH
Jlabopamopnutii onstm Nel7. | KpyroBopora XUMHUYECKYIO OpraHU30BBIBAT ue
«lopenue cepwl u grochopa KHCJIOpOZA B HayKy b yuebHOe
Ha gogoyxe ue Kucﬂopo@e» IIpupoae, (DOpMI/IpOBaHI/Ie B3aNMOJCHCTBHU
JlaGopamopnsiii oneim Nel8. | NPUMCHEHHE UHTEpeca K € B I'pyIIIC.

«I'openue scenesa, meou, KHCI0pOoaa; HpeaMeTy IL.YVA,

MazHUuA Ha 6030yXe U 6 YMETb COCTABIIATh YmMenue

Kucnopodey YpaBHCHHS npeoOpa3oBbIBa
XUMHUYIECKHX Th




Jladopamopuwtii onvim_Nel9.

Paccmompenue oopaszuyos
okcudoe (yenepooa (1V),
600opooa, hochopa, meou,
Kansyusa, yxeeneza, Kpemuus).

peaxiui,
XapaKTEePU3YIOITH
X XUMHYECKHE
CBOMCTBA
KHUCIIOPOA
Hcnonp3oBanue
MIPaKTUYECKUX U
mabopaTOPHBIX
pabor,
HECJIOKHBIX
SKCIIEPUMEHTOB
IS
JI0Ka3aTeNbCTBa
BBIIBUTAEMBIX
MIPEATIONOKEHUI;
OIHCaHue
Pe3yNbTaTOB 3TUX
pabor

nndopmanuio
U3 OIHOTO BHIA
B JIPYTOH.
DopMupoBaHue
YMEHUS
Ha0JII01aTh,
JIeTIaTh BBIBOJIBI
pH
IPOBEICHUH
OITBITOB.

P.YVI.

YMmenue
COCTaBJISTh
IUTAaH  peIIeHus
TIpoOIEMBI
YMmenue
pacmo3HaBath
OIIBITHBIM

myTeM
KHCJIOPOJ,
OITHCHIBATD
XUMHUUYCCKHUC
peakiuy,
HabI0aeMEIE B
XoJ1e
AKCIICPUMCHTA.

25

IToxaroroska k A, BITP

1.3akperuienue
3HAHUU U
pacueTHbIX
HaBBIKOB y4-Csl.
2.YMeHue pemaThb
THUIIOBBIC ITPUMEPHI
KOHTPOJIbHO-
HU3MEPUTEIBHBIX
MaTepHajoB

1. Ymenue
OpPHEHTHPOBATHCS
Ha MOHUMaHHe
NPUYHH ycIexa B
yaeOHOI
JeATEeIbHOCTH

K.YY/].
Ymenue
CaMOCTOSTEIBHO
OpTaHNU30BBIBAT
b yueOHOE
B3aNMOJIEUCTBU
€ B IpyIe
ILYVY/.
YMmenue:

* OCYIIECTBIISATh
aHaJIN3
00BEKTOB C
BBIZEICHUEM
CYIIIECTBEHHBIX
U
HECYIICCTBCHHBI
X TPU3HAKOB;

* OCYIIIECTBIIAT
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr0 U3
JacTew.
P.YVI.
VYMmenus:
1.0OcymecTBasT
b UTOTOBBIN U
TOIIATOBBIN
KOHTPOJIb 110
pe3ynbTary;

2. AlekBaTHO
BOCIIPHHUMATH
OIICHKY
YVUHUTETIS;

3. Paznuuats
CII0co0 u
pe3ysbTaT
IEUCTBHUS

26

Bo3nyx u ero cocras.

VYMeHune

YmMmenue

K.YV,

§27

IIpubop s




TP

Hemoncmpayuonnstii Ixc-
nepumenm Ne 8. «Onpede-
JleHUue cocmaea 6030yxa)

XapaKTepU30BaTh
COCTaB BO3/lyXa
IIpuBenenue
MIPUMEPOB, ITOIO0P
apryMEHTOB,
(dopmynrpoBaHue
BBIBOJIOB.

OLICHUBATh CBOIO
JIESITeTTHHOCTD U
MOCTYTIKH APYTHX
JIFOJIEH C TOUKHU
3peHust
COXpaHEeHHUS
OKpy>Karomen
cpensl

1. YMenue:

* CTPOHTH
MMOHSTHBIE IS
mapTHepa
BBICKA3bIBAHUS,
YUHUTHIBAIOINE,
YTO NapTHEP
3HAET U BUIWUT, a
YTO HET;

* 33/1aBaTh
BOIPOCHI;

.
KOHTPOJHPOBAT
b JEUCTBUA
mapTHepa.
ILYVY/.
YMmenue:

* OCYIIECTBIISATh
aHaIn3
00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX
U
HECYIIECTBEHHBI
X TMIPU3HAKOB;

* OCYIIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE
LIEJIOr0 U3
YyacTel.
P.YVI.
YMenus:
1.0cymecTBasT
b HTOTOBBIM U
MOIIarOBBIN
KOHTPOJIb 110
pe3ynbTary;

2. AnexBaTHO
BOCTIPHHAMATH
OIICHKY
YUHUTETIS;

3. Pa3znuuath
croco0 u
pe3ynbTat
IEUCTBHUS

OIpeieTIeH!
s cocTaBa
BO3/1yXa

27

Bognopon. [Monyyenue
BOJIOpoaa. Mepsbl
0e301acHOCTH MpH padoTe ¢
BoJiopoaoMm. [IpoBepka Ha
yucToTy. ['pemyunii ras.

TP

Jemoncmpayuonnbolii
IKcnepumenm No 9.
«Ilonyuenue u cobupanue
6000poda 6 Jnadbopamopuu.
Onvim Kagenouway

YmMmenune
XapaKkTepu30BaTh
BOJIOPOJI KaK
XUMHYECKHAHN
3JIEMEHT U
pocTOe
BEIIECTBO,
pacro3HaBaTh
OTIBITHBIM MTyTEM
BOJIOPOT

YMenne
chopMHUpOBaTH
YCTOWYUBBIN
y4eOHo-
[103HaBaTENbHBIN
HHTEpeC K HOBBIM
0o0ImMM crocobam
peleHus 3a1a4

K.YYI.
YMeHnue
CaMOCTOSTENILHO
OpraHU30BHIBAT
b yueOHOE
B3aNMOJIEUCTBUA
€ B Ipymre.
ILYVY/].
YMeHue
mpeoOpa3oBbIBa
Th
nHdopmanuio
U3 OJHOTO BHjA
B IpYrOH.
P.YVYI.
YMeHnue
COCTaBJIATh
IUIAH PELIeHUs
po0JIEeMBI.

§28

Peaktusrl
XAMHUYECKOE
obopynoBaH
ne

28

XHAMHUUYECKHUE CBOMCTBA
Bogopoja. Ilpumenenue.

VYMmenune
COCTaBJIATh

Pa3Burne
BHYTPEHHE

K.YY/].
1. Ymenue:

§29

Peaktusbl u
XUMHAYECKOE




Jemoncmpayuonnuiii

IKCnepumenm Ne 10.
«llonyuenue 6000pooa
peakuueli  ANIOMUHUA  CO

cmecvio  cynvhama meou u
XJ10puda Hampua»

TP

Hemoncmpayuonnoiit
Ixcnepumenm Ne 11.
3anumamenvHble OnvlMbL C
8000P00OM: lemarowian
banka, é3pviearoujuecs
ny3sipu, 1emaroujue
MblLbHbIE WAPUKU.

ypaBHEHUS
peakmuii,
XapaKkTepPU3YIOIIN
X XUMHYECKHUE
CBOMCTBa
BOJIOpOJaA,
Ha3bIBaTh
MIPOIYKTHI
peakuuu
Wcnonp3oBanue
MIPaKTUYECKUX U
71a00paTOPHBIX
paodor,
HECJIOKHBIX
3KCIIEPUMEHTOB
TS
JI0Ka3aTeNbCTBa
BBIJIBUTA€MBIX
TIPEIIIOJIOKEHUH;
OonHMcaHue
Pe3yNbTaTOB 3TUX
pabot

[TO3HIIMHI
IIKOJIbHUKA Ha
YpOBHE
M10JI0KUTEIHLHOTO
OTHOILIEHHS K
LIKOJIE,
[MOHUMAHHUS
HEOOXOIUMOCTH
YaeHU
dopMupoBaHue
HHTEpeca K
peMeTy

* CTPOUTD
MTOHSTHBIE IS
napTHepa
BBICKa3bIBAHUS,
YUUTHIBAIOINE,
YTO MApTHEP
3HAeT U BUJUT, a
YTO HET;

* 33/1aBaTh
BOTIPOCHI,

.
KOHTPOJHPOBAT
b JEUCTBUSA
mapTHepa.
ILYVY/.
YwMmenue:

* OCYIIECTBIISATD
aHaIn3
00BEKTOB C
BBIZIEJIEHUEM
CYIIECTBEHHBIX
51
HECYIIECTBEHHBI
X TMIPU3HAKOB;

* OCYIIECTBIISTh
CHHTE3 KaK
COCTaBJIEHHE
LIEJIOTO U3
YyacTel.
P.YVI.
VYMenus:
1.0cymecTBasT
b HTOTOBBIM 1

000pyI0BaH
ne

TIOIIarOBBIN
KOHTPOJIb 110
pe3ynbTary;
2. AeKBaTHO
BOCTIPHHAMATH
OIICHKY
YUUTEIS;
3. Paznmuuath
crocob u
pe3ynbTat
IEUCTBHUS
29 | TecToBBIii KOHTPOJIb: YMmenune VYMeHune oneHuTh K.YV .
«IIpaKTHKYM 10 U3Y4EHUIO OBJIQZICHUS cBOH y4ecOHBIC Ymenne
ra3oB: KHCJI0POJA U HaBbIKaMU JIOCTHKEHUSI CaMOCTOSITEILHO
BO/JIOPO/aY. KOHTPOJISI | OpraHU30BBIBAT
OLIEHKH CBOEH b yueOHOe
JeSITEBHOCTH, neiicTBue.
yMEeHue ILYVY .
MIPEeIBUICTh Ymenne
BO3MO>KHBIE mpeoOpa3oBbIBa
TIOCIIEZICTBUS Th
CBOMX JI€HCTBUN “HPOPMAIIHIO
W3 OJHOr0 BHJA
B JIPYTOH.
P.YVY].
Ymenue
COCTAaBIISATh
TUTaH PeIIeHuUs
POOIEMBI
Pa3gen 3. IIpakTHKYM 110 H3YYEHHIO CBOKCTB BOJbI H PacTBOpPoOB (9 1)
30 | Boma. Mertonsr ompeaencaus | CoOitoneHue 1.Pa3BuTue K.YY/]. §31, Jaruuk
COCTaBa BOABI - AHAIW3 W | HOPM MOBEJCHUS B | BHYTPEHHEH CoBepIIeHCTBOB BOIIP. | DJIEKTPO-




CHHTE3. OKpYKaromien MO3UIINU aTh YMCHHE 1, 4, MPOBOJTHOCT
TP cpere, TpaBuJl | IMIKOJbHHUKA Ha JIOrOBapHUBaThCS 5, u,
Jabopamopnutit onoim Ne 20. | 3m0poBoro obpasa | ypoBHE Y IPUXOJIUTH K ctp.10 | mudposoit
«Onpeoenenue KI3HA MOJIOXKHUTEIBHOTO  00IIeMy 6 MHKPOCKOIT
6000np0GOOHOI u OTHOILECHHUS K pEIIeHHIO B
OUCMUNTIUPOBAHHOIL 800b1» LIKOJIE, COBMECTHOM
MOHUMAaHHUS JIESITEITBHOCTH
HEOOXOIUMOCTH ILYVY/.
Y4EHHUS, DopMupoBaTh
BBIPA)KEHHOTO B yMEHHE
npeo0afaHiu MIPOBOTUTH
yueOHO- CpaBHEHHUE U
MO3HABATEIBHBIX KiaccupuKanu
MOTHBOB H 10 TIO 33aJaHHBIM
MIPEIIIOYTCHAH KPUTEPHSIM
COIIMATFHOTO P.YV .
croco0a OIeHKH YMmenue
3HaHUA YYUTHIBATh
BBIJICIICHHBIC
yauTeIeM
OpUECHTHPHI
IEUCTBUSA B
HOBOM
ydaeOHOM
MaTepuae B
COTPYAHUYECTBE
C yUHTeIeM
31 | ®usndyeckue U XUMUICCKHE Ymenue Yu4ebHo- K.YY/]. §32, PeakrtuBsl 1
CBOMWCTBA BOJBI. XapaKkTepu3oBaTh [I03HABATENbHBIN YMenue: TECTBI, | XUMUYECKOE
TP CBOWCTBA BOJIbI HWHTEPEC K HOBOMY  * CTPOUTH CTp. 000pyI0BaH
Jadopamopuwit onvim_Ne21l. | (XUMHYECKHE yueOHOMY TIOHSITHBIE TSt 109 ue
OKpacka uHOuKamopos 6 CBOICTBa MaTepuany u mapTHepa
HelmpanvHoil cpede OCHOBHBIX criocobam BBICKa3bIBaHMUS,
KJIaCCOB peIIeHus HOBOH YYUTHIBAIOIIHE,
Jla6opamopnbiii onvim_Ne22. | HEOPraHUYECKHX YaCTHOM 3a/1auu; YTO MapTHEP
Cpaenenue npo6 600wi: BEIIECTB), 3HAeT U BUJMT, a
6000NP0OGOOHOIL, U3 B3anMO/IeHiCTBIE YTO HET;
20P0OCK020 OMKPHIMO20 BOJIEI C * 3a/1aBaTh
6o0oema. OCHOBHBIMH H BOTIPOCHI,
KHCJIOTHBIMHU .
OKCHJIaMH; KOHTPOJIMPOBAT
COCTaBJIATh b IEUCTBUS
ypaBHEHUS nmapTHepa
XAMHYICCKUX ILYV.
peakuui, VYMeHnue:

XapaKTEePHBIX JJIs
BOJIBI

* OCYIIECTBIISATh
aHau3
00BEKTOB C
BBIZEICHUEM
CYyIIECTBEHHBIX
u
HECYIICCTBCHHBI
X TMIPU3HAKOB;

* OCYIIECTBIISTh
CHHTE3 KaK
COCTaBJICHHUE
LIEJIOr0 U3
JacTen

P.YVI.
YMeHus:
1.0cymiecTBasT
b HTOTOBBIM U
MOIIArOBBIA
KOHTPOJIb 110
pe3ynbTarty;

2. AnexBaTHO




BOCIIPUHAMATH
OIICHKY
YUUTEIIS;

3. Paznuuath
CII0co0 U
pe3yabTar
IECUCTBUS

32

Bopa — pactBopuTtens.
PactBOpBL.
TP

Jlabopamopmnutii onvim Ne 23.

«H3yuenue 3asucumocmu
pacmeopumocmu eeuiecnea
om memnepamypol»

YMeHune naBaTh
OnpeaesIeHue
MOHATHS
PacTBOPHI, BUIBI
pacTBOpOB,
CBOICTBA BOJIbI
KaK pacTBOPUTEIIS;

PazButne
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KpUTEPHs
YCIEIIHOCTH
yueOHOH
IEITEILHOCTH

K.YV .

1. YMenue:

* CTPOUTH
MOHSATHEIE I
napTHepa
BBICKA3bIBAHUS,
YYUTHIBAIOIIHE,
Y9TO TapTHEP
3HAET U BUIUT, a
YTO HET;

* 33/1aBaTh
BOIPOCHI;

.
KOHTPOJIHPOBAT
b JEUCTBUA
napTHepa.
ILYVY/.
YMmenue:

* OCYIIECTBIIATh
aHaJIN3
00BEKTOB C
BBIZCTICHUEM
CYIIIECTBEHHBIX
U
HECYIICCTBCHHBI
X TIPU3HAKOB;

* OCYIIIECTBIIATH
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr0 U3
JacTew.
P.YVI.
VYMmenus:
1.0OcymiecTBasT
b UTOTOBBIN U
MOIIArOBBIN
KOHTPOJIb I10
pe3yIbTary;

2. AexkBaTHO
BOCIIPUHUMATH
OIICHKY
YUHUTETIS;

3. Paznnyathb
crocob u
pe3ynbTat
IEUCTBHUS

§33,
BOIIP.
5+
TECTHI,
CTp.
113

Jatank
TEMIIEPATYP
BI
IUIATUHOBBIN

33

Haceoliennsie
HEHACBIIIEHHBIE PACTBOPEHI.
TP

Jlabopamopmuwiit onvim Ne
24.«Habnrooenue 3a pocmom
Kpucmainnoe»

IIpencraBnenue o
CYITHOCTH
mporiecca
MOJy4EeHHUs
KpHUCTAJJIOB U3
pacTBOpoOB coeit
IToka3arts
3aBHCUMOCTH
pacTBOPUMOCTH OT
TeMIIEpaTypbl

1.Pa3Butue
BHYTpPEHHEHN
MO3UIUH
LIKOJIbHUKA Ha
YpOBHE
[TOJIOKUTEIHLHOTO
OTHOIICHUA K
LIKOJIE,
IIOHUMAHUA
HEOOXOAUMOCTH
y4eHus,
BBIPAYKEHHOT'O B
nmpeodIajaHum

K.YV .
Ymenue
CaMOCTOSTEIILHO
OpTraHU30BBIBAT
b yueOHOe
B3aUMOJIEHCTBU
€ B rpyIIIe.
LYV
Ymenue
npeoOpa3oBEIBa
Th
nHdopmanuio
W3 OJHOTO BHIA

§34,
BOTIP.
4,5,
CTp.
116

Hudposoii

MHUKPOCKOII




yueOHO- B JPYTOU.
MMO3HABaTEIbHBIX P.YV .
MOTHUBOB U YMeHnue
MPEIIIOYTEHAH COCTaBIIATh
COLIUAJIHOTO TUIaH PELICHUs
croco0a OIeHKH poOJIeMBI.
3HAHUH;
2.®opMupoBaHUEe
BBIPAKEHHOU
YCTOMYUBOH
y4eOHo-
MO3HABATEJILHON
MOTHUBAIIH
YYeHHsl.
34 | Jlabopamopuwuit onetm Ne 25. | ChopmupoBath dopMupoBaHue K.YYI. §34 JaTauk
«Ilepecvluyennvtii pacmeop» TTOHATHS BBIpAKEHHON CoBepIICHCTBOB MOBTO | TEMIEpaTyp
«pa30aBlICHHBIN ycToitunBoi aTh YMEHHE p- BI
pacTBop», yueOHO- JIOTOBApPUBATHLCS 3a1a4 | MJIaTUHOBBIN
«HACHIIICHHBIN MO3HABATEILHON U IPUXOJIUTH K u7,s,
pacTBop», MOTHUBAITIH obmemy 9+
«TEPeCHIIICHHBIA | yUCHHUS. pEIICHHIO B TECTHI,
pacTBop» COBMECTHOH CTp.
JIeATEIIbHOCTH 117
ILYYA.
DopMupoBaTh
yMCHHE
TIPOBOIUTH
CpaBHEHHE U
KiaccupuKau
10 TI0 33JaHHBIM
KPUTEPHSIM
P.YVI.
YMenue
YAUTHIBATh
BbIJICTICHHBIE
yauTeneMm
OPUEHTHPHI
IEUCTBUSL B
HOBOM
yaeOHOM
MaTepHaie B
COTPYAHUYECTBE
C YUHTEIeM
35 | IpakTuueckasi padora Ne 3 Hcnons3oBanue dopMmupoBanue K.YYA. §35, PeaxTuBsl 1
«Omnpenenenne MIPAKTHICCKHUX H HHTEpeca K ®dopmupoBaHue WHCTp | XHMHYECKOE
KOHIEHTPAINH BellecTB mab0paTOPHBIX peaMeTy YMEHUS VKTaX | 00opymoBaH
KOJIOPHMETPHYECKHM 10 pabor, paborath B mo Th | we,
KAJINOpPOBOYHOMY IpadMKy» | HECIOXKHBIX napax. JaTYNK
TP JKCIIEPUMEHTOB ILYY . OnTHYe-
JUISL DopMupoBaHue CKOH
JIOKa3aTeNbCTBA YMEHUS IDIOTHOCTH
BBIJIBUTaeMBIX HaOJrO/1aTh,
MIPEIIO0I0KEHUI; JIENIaTh BBIBOJBI
OTIHCaHHe npu
pe3yIBTaTOB 3THX MIPOBEICHUH
pabor OTIBITOB.
P.YVA.
Ymenune
OIHCHIBATH
HabJroTaeMbIe
MIpeBpalieHus B
xoze
9KCIEPUMECHTA.
36 | Kpucramioruaparsi. YMmenue 1. YMenue K.YYI. §22- HaTtuuk
Jlabopamopnutit onvim Ne 26. | IPUMEHSTH OPHUCHTHPOBATHCS VYmenue 35, TeMIIepa-
«Onpe@eﬂe}lue memnepamy- TIOJTYYCHHBIC Ha IIOHUMAaHHUEC CaMOCTOATCIIBHO 3aga4 TYpPBI




DUl paznodicenun Kpucman-
aozuopamay

SHAHUS JJIsI
peuieHus 3aaaq

MPHUYHH yCIieXa B
y4eOHOM
JIeSITeIbHOCTH

OpraH130BBIBAT
b yaeOHoe
B3aNMOJIEUCTBH
€ B rpymIe
ILYVY/.
YMmenue:

* OCYIIECTBIISATD
aHaIM3
00BEKTOB C
BBIZIEJICHUEM
CYILIECTBEHHBIX
u
HECYIIECTBEHHBI
X TIPH3HAKOB;

* OCYIIIECTBIIATH
CHHTE3 KaK
COCTaBJICHUE
LIEJIOrO U3
YyacTei.
P.YVI.
YMenus:
1.0cymecTBasT
b UTOTOBBIN U
MOIIarOBBIN
KOHTPOJIb 110
pe3yIbTaTy;

2. AnexBaTHO
BOCTIPHHAMATH
OIICHKY
YUHUTETIS;

3. Pa3znuuath
crocod u
pe3ynbTaT
IEUCTBHUS

u: 6
crp.11
7,4
CTp.
113,

2,
ctp.10

TUTATUHOBBIA

37

IToxaroroska k A, BITP

1.3akperuienue
3HAaHUH U
pacuyeTHbIX
HABBIKOB y4-CsI.

2.YMeHue pelaThb
THUIIOBBIE TPUMEPHI

KOHTPOJIBHO-
HN3MEPUTEIBHBIX
MaTepHaoB

1. Ymenue
OpPHEHTHPOBATHCS
Ha MOHUMaHHe
NPUYHH ycrexa B
yaeOHOI
JeSTEeIbHOCTH

K.YY/].
Ymenue
CaMOCTOSTEILHO
OpTraHHU30BBIBAT
b yueOHOE
B3aNMOJIEUCTBUA
€ B Tpymre
ILYVY/.
YmMmenue:

* OCYIIECTBIISATh
aHaJIN3
00BEKTOB C
BBIJIEJICHUEM
CYIIIECTBEHHBIX
U
HECYIICCTBCHHBI
X TPU3HAKOB;

* OCYIIIECTBIIAT
CHHTE3 KaK
COCTaBJICHUE
LIEJIOr0 U3
JacTeH.
P.YVI.
VYMmeHus:
1.0cymiecTBasT
b UTOTOBBIN U
TOIIATOBBIN
KOHTPOJIb 110
pe3ynbTary;

2. AlekBaTHO
BOCIIPHHUMATH
OIICHKY




YUUTENS;
3. Pa3znmmaats
croco0 u
pe3ynbTat
JIEUCTBUS

38 | TecroBbIii KOHTPOJIb: | YMeHue YMeHue oLeHUTh K.YY/.
«[IpakTHKYM N0 W3Yy4YeHHUIO | OBJIAJCHHUS CBOM y4ycOHBIC YMmenue
CBOWCTB BOJBI U | HaBBIKAMHU JTOCTIKEHUS CaMOCTOSITENIEHO
PacTBOpPOB». KOHTPOJIS U OpTaHNU30BBIBAT

OIICHKH CBOEH b yueOHOE
JIESITEIbHOCTH, JIeHCTBHE.
yMEHHE ILYY .
MIpeABUIETh YMmenue
BO3MOJKHBIE peoOpa3oBEIBa
TTOCTICICTBHS T
CBOUX JIEHCTBHI HHPOPMALIHIO
Y3 OJHOTO BHJA
B IPYIOH.
P.YVYA.
YMeHnue
COCTaBIIAITh
TUTaH peIeHUs
poGIeMbl

Pasnen 4. OcHoBbI pacueTHO#i xumuu (4 4)

39 | Monb — eMHUIA KOJHYECTBA | ViyeHne 1.MoTtuBarus K.YYA. §36,
BellecTBa. MOJspHAas MacCa. | BRIYUCIISTD: Hay4yeHUs YmMenue §37
BrraucineHus 1Mo XUMHYECKUM | oIHYECTRO MPEIMETy XIUMUS CaMOCTOSTENIFHO
YpaBHEHHSIM. BEIECTBA I 2.Pa3BuBath OpTaHNU30BBIBAT

Maccy 1o YYBCTBO TOPJIOCTH b yueOHOE
KOJINYECTBY 3a POCCUHNCKYIO JCHUCTBUC.
BEIECTBA WK XUMUYECKYIO ILYVY.
Macce peareHToB | HayKy Ymenne
WITH POJTYKTOB 3.HpaBcTBEeHHO- npeoOpa3oBEIBa
peakuuu 3THUYCCKOC Tb
VMenue OIICHUBAHUE HHPOPMALIUIO
BBEIYMCIISTE 4. YmMenue W3 OJTHOTO BUJIA
MOJISIPHYIO MacCy OLICHUTH CBOU B JIpyroii;
1o popmyse yaeOHbIe OCYIIIECTBIISATh
CO/IHEHN, JTOCTIKEHUS aHamm3
KOJIMYECTBO OOBEKTOB €
BEIECTBa, 00bEM BBIZICJICHUEM
WM Maccy 1o CYIIECTBEHHBIX
KOJINYECTBY u
BEIIIECTBA, 00bEMY HECYICCTBEHHBI
WJTM Macce X MPU3HAKOB;
peareHToB Wi OCYILICCTBJIATD
NPOLYKTOB CHHTE3 KaK
peaxuuu COCTaBJICHUE
LIEJIOTO U3
YacTeu.
P.YVI.
Ymenue
COCTAaBIISATh
TUTaH PeIIeHuUs
pOOIEMBI

1.0cymecTBasT
b HTOTOBBIM U
TOIIATOBBIN
KOHTPOJIb 110
pe3ynbTarty;

2. AlekBaTHO
BOCIIPUHUMATh
OLICHKY
YUUTENs;




3. Paznnuats
croco0 u
pe3yybTaT
IEUCTBHUS

40

3axoH ABoragpo. MomspHbIit
00beM razoB. OTHOCHTENBHAS
TUIOTHOCTbH Ta30B.
Beraucnenus o XuMHIeCKIM
YpaBHEHUSM.

Ymenue
BBIYKCIIATE:
KOJIMYECTBO
BEIIECTBA, 00BEM
WJIH MAaccy 1o
KOJIUYECTBY
BeIlIecTBa, 00beMy
WK Macce
pearcHTOB u
MPOyKTOB
peaKium;
(HaxoUTH 00BEM
rasa 1o
U3BECTHOMY
KOJINYECTBY
BelecTBa (1
MPOU3BOIUTH
oOpatHbIe
BBIUHCIICHUS))

Pa3BuBath
CIIOCOOHOCTH K
CaMOOIICHKE Ha
OCHOBE KpUTEPHS
YCIICIITHOCTH
yaeOHOI
EeATENLHOCTH

K.YY/].

1. YMenue
HCIOJIB30BaTh
pedb s
peTyIsAIIH
CBOETO
JIEUCTBUS;
2.AnekBaTHO
HCIOJIB30BaTh
pedeBsie
CpencTBa aiis
pemeHus
Pa3IUYHBIX
KOMMYHHUKaTUBH
BIX 3a]1a4,
CTPOHTH
MOHOJIOTHYECKO
e
BBICKA3bIBAHHUE,
BIIAJIETh
JUAJIOTHYECKOM
(dopmoii peun
ILYVY.
1.YMmenus
OCYIIECTBIIATh
CpaBHEHHE U
KiaccupuKau
10, BBIOHpas
KPUTEPHUH JIIS
YKa3aHHBIX
JIOTHYECKUX
onepanuii;
CTPOUTH
JIOTHYECKOE
paccyxaeHne
P.YVI.
YMenue
CaMOCTOSTEILHO
aJIeKBaTHO
OLIEHUBATH
MIPaBUIBHOCTH
BBINOJIHEHUS
JEUCTBHUS U
BHOCHUTD
HEOOXOdUMBIE
KOPPEKTHBHI B
HCIOJIHEHUE KaK
0 XOAY €To
peanuzaiuu, Tak
U B KOHIIE
JICHCTBHS.

§38

41

O6paboTtka

9KCHEPUMEHTAIBHBIX JaHHBIX
C MCHOJIB30BaHUEM U (YPOBOI
naboparopun «Touka pocTtay.
Urenue rpaduKoB, IHarpaMm

‘YMeHue OLleHUTh
CBOM yueOHBIC
JIOCTHKEHUS

K.YYI.
YMmeHnue
CaMOCTOSITEIIEHO
OpTraHU30BBIBAT
b yueOHOE
JIelcTBHE.
LYV
YMeHnue
npeoOpa3oBEIBa
Th
nHPOPMALIHIO




A3 OJHOIO0 BHIA

B JIPYTOM.
P.YVI.
YMeHnue
COCTaBJISATh
TUTaH PEIICHUS
poGeMbl
42 | OOBbeMHBIE OTHOIIICHHUS T'a30B YMmenue Pa3BuBath K.YYI. 1 §39
TIPU XUMUYECKUX PEAKIUIX TIPOBOIUTH CHoCcOOHOCTH K 1. Ymenne:
pacueTsl Ha CaMOOIIeHKE Ha * CTPOUTH
OCHOBC YPaBHCHHH | OCHOBE KPUTCPUS  TOHSITHBIC IS
peaxIuii, yMeTh YCIEIIHOCTH napTHepa
BBIUUCIIATH: y4eOHoI BBICKa3bIBaAHMUS,
KOJIMYECTBO JIESITeTTHHOCTH YYUTHIBAIOIIHE,
BelIecTBa, 00beM 9TO TapTHEP
WA Maccy o 3HaeT U BUJHNT, a
KOJINYECTBY 4TO HET;
BeIleCTBa, 00beMY * 3a/1aBaTh
WK Macce BOIPOCHI;
peareHToB u .
MIPOAYKTOB KOHTPOJIHPOBAT
peaxmn b JCUCTBHA
(HaxoauTh 00BEM napTHepa.
rasa 1o ILYVYA.
KOJIMYECTBY YmMeHue:
BeIIeCTBa, Macce * OCYIIECTBIIATh
Wi 00beMy aHamm3
OJTHOTO U3 00BEKTOB C
peareHToB Win BBIJICIICHUCM
MPOAYKTOB CYIIECTBEHHBIX
peakuun) U
HECYIICCTBCHHBI
X TIPU3HAKOB;
* OCYIIIECTBIIATH
CUHTE3 KaK
COCTaBJICHHUE
L[EJIOTO U3
yacTeil.
P.YVI.
YMmenust:
1.0OcymiecTBasT
b UTOTOBBINA U
[OIIaroBbI
KOHTPOJIb I10
pe3yIbTary;
2. AexkBaTHO
BOCIIPHHUMATH
OIICHKY
YUUTEIIS;
3. Paznuuarp
crocob u
pe3ynbTat
JIEUCTBUS
Pazgen 5. IIpakTHKYM 10 H3Y4YeHUK CBOICTB BEIECTB OCHOBHBIX KJIACCOB HeOpraHuyeckux coenquHenuii (12 v)
43 | Okcumsr: Kimaccudukanus, | YMenue Ha3wpiBath | DopmupoBaHue K.YYA. 1 §40 PeaxTuBsl 1
HOMEHKJIATypa, CBOWCTBA, | COCIMHCHHUS BBIpAKEHHOU 1. YMmenue XUMHYECKOE
MOJTyYCHUE, TPHUMCHCHHE. H3YYCHHBIX YCTOHUMBOM JIOTOBAPUBATHCS 00opyI0BaH
TP KJIaCCOB yueOHo- U IPUXOJUTH K ue
Jlabopamopuuwtit onvtm_Ne27. | (OKCHIOB); MO3HABATEBHON obmemy
Haonroenue OIpEACATh MOTHBAIIUHA PELIEHUIO B
pacmeopumocmu 0KCuO006 | IPUHAUICKHOCTD | YUCHHSA COBMECTHOM
anoMuHUA, Hampus, | BEIIECTB K JIESITeITbHOCTH;
Kanvyua u meou 6 éooe. ONpENEICHHOMY 2. Ymenune
Jlabopamopuwiii onvim_Ne28 | knaccy IPOAYKTUBHO
Onpedenenue Kuciomuocmu- | COeMHEHNN paspeniatb




OCHOBHOCMU Cpe@bl
RONIYUE€HHBIX pacmeopos ¢
nomouibro undukamopa.

Jabopamopnutii onvim_Ne29.
Ilonyuenue yenexucnozo 2aza
u e3aumooeiicmeue e20 ¢
U36€CMKO60IL 8000Il.

(oxcunam);
XapaKTepu30BaTh
XAMHU9IECKHE
CBOMCTBA
OCHOBHBIX
KJIacCoB
HEOPTaHUYECKUX
BEIIIECTB
(okcHIIOB);
COCTaBIIATH
(bopmyIbI
HEOPTaHUYECKUX
COEUHEHUN
M3YYeHHBIX
KJIacCOB (OKCHIOB)

KOH(JIMKTHI HA
OCHOBE y4eTa
MHTEPECOB U
MHO3HUILINH BCEX
€ro y4YaCTHUKOB
P.YVI.
1.YMenue
YAUTHIBATh
BBIZIEJICHHEIE
yauTeIneM
OPUEHTHUPHI
IECUCTBUS B
HOBOM

yaeOHOM
MaTepHale B
COTPYAHUYECTBE
C yuuTeNeM;

2. YMmenue
IUTAHUPOBATH
CBOH JICHCTBUS
B COOTBETCTBUU
C IIOCTaBJICHHOM
3ajadeii u
YCIIOBUSIMU €€
peanuzanuu.
ILYVYI.

1. Ymenue
TIPOBOIUTH
CpaBHEHHE U
KiaccupuKau
O 110 3aJIaHHBIM
KPUTEPHSIM;
2.DopmupoBaTh
Y ydaImxcst
MpeICTaBICHHE
0 HOMEHKJIaType
HEOPTaHUYECKU
X COeIUHEHUN

44

I'unpoxcusl. OcHOBaHUS:
KIaccuuKaIus,
HOMEHKJIATYpa, MOJyYCHHE.
TP

Jabopamopnutii onetm_Ne 30.
Bzaumooeiicmeue oxcuoos
Kanvyuus u gpocghopa c 600oii,
onpedeneHnue xapakmepa
oopazoeasuiezoca 2udpoKkcuoa

C nomouibro undukamopa.

Jlabopamopnutii onvim Ne 31.
«Onpedenenue  pH  pas-
JIUYHBIX CPeO»

IIpakTuyeckas padora Ne 4.
«Omnpenenenue pH pacTBo-
POB KHUCJIOT U LIeJ04ein)

YMeHHe Ha3bIBaTh
COEIMHEHUSI
H3YYCHHBIX
KJIacCOB
(ocHOBaHMiA),
OTpeIeTISITh
MPUHAIC)KHOCTD
BEILIECTB K
OIIpe/IeTICHHOMY
KJaccy
COEIMHEHU N
(oCHOBaHMSIM)

1. YMmenue
OpPUECHTHPOBATHCS
Ha TIOHUMaHHE
MPUYHH yCIieXa B
yaeOHoi
JIESITENLHOCTH

K.YV .
VMmenue
CaMOCTOSTEILHO
OpraHU30BBIBAT
b yueOHOe
B3aNUMOJIEUCTBUA
€ B rpymIe
ILYVYI.
YmMmenue:

* OCYIIECTBIISTh
aHanmu3
00BEKTOB C
BBIJIEJIEHUEM
CYyIIeCTBEHHBIX
U
HECYIIECTBEHHBI
X TMIPU3HAKOB;

* OCYLLECTBIISTD
CUHTE3 KaK
COCTaBJICHHUE
LIEJIOr0 U3
JacTeH.
P.YVI.
VYMmeHus:
1.0cyecTBasT
b HTOTOBBIM U
MOIIArOBBIN
KOHTPOJIb 110

§41

Hatuuk pH




pe3ybTaTy;
2. AIeKBaTHO

BOCTIPHHAMATH
OIICHKY
YUUTEIS;

3. Paznuuath
croco6 u
pe3ynbTaT
IEUCTBHUS

45 | Xumugeckue cBoiicTBa | YMeHHe ®dopmupoBaHUe K.YY/. §42 Hatunk pH,
OCHOBaHUM. Peakuus | coctaBusaTh HHTEpeca K dopmupoBaHue J103aTOp
HEUTpamu3aluu. Oxpacka | GopMybi HOBOMY IpE€AMETY  YMEHHS 00béMa
WHIMKATOPOB B MIETIOYHON M | HEOPTraHUYECKUX paboTath B JKUJKOCTH,
HEUTPAILHOU cpelnax. | COeqUHEHUN napax. OropeTka,
[IpumeneHne oCHOBaHUH. H3Y4YEHHBIX ILYVYI. JaT4YUK
TP KJIaCCOB DopMHpOBaHUE TEMIIEPATYP
Jlabopamopmnutii onvim Ne 32. (ocHoBaHui); YMCHUA bl
«Peakyusa Heiimpanuzayuuy. YpaBHEHUS Ha0JII01aTh, TJIATUHOBBIN
ﬂeMOHcmpaquHHblﬁ XUMHYCCKHUX J€JIaTh BbIBOAbI , JaTYHUK
sxcnepumenm Ne 12. «Ocno- | PeAKumit npu AaBIICHUA,
sanus. Tenno6oii 3¢pexm (xapaKTep?LIx TUTS MIPOBEICHUH MarHATHAs
peaxyuu 2udpoKcuoa Hampusa OCHOBaHHI); OIIBITOB. MeIanKa
C Y2NIeKUCTBIM 2a30M» XapaKTepu3oBaTh P.YVA.

JlaGopamopuuiii onvym_Ne33, | XMIHUCCKHC YmMenue

B3zaumooeiicmeue pacmeopos CBOWCTBA pacriosHaBath

OCHOBHBIX OTIBITHBIM

KUCTI0m €O uien1o4amu.

Jabopamopnutii onvim_Ne34, | “1OP fyTeM

Tonvaenue nepacmeonumonc | FEOPTAHHIECKHIX OCHOBaHH,

y P /4
ocnosanuii u uccnedosanue | oo OTHChIBATH
o (ocHOBaHMIA) XMMUYECKHe

ux ceoncme (Ha npumepe

zudpoxcuoa meou (11)). peakiuy,
HaOII0JaeMBIE B
xoje
SKCICPUMECHTA.

46 | AmdoTepHBIe  OKCHIOBI  H | YMEHHE 1.Ymenne K.YY/. §43
THIPOKCHUBI. XapaKTepU30BaTh OpUEHTHPOBATbCA  YMEHHE
Jlabopamopnuwtii onoim Ne35. | XUMHYECKHUE Ha TIOHUMaHue CaMOCTOSITENBHO
Honyuenue amgpomepnuvix CBOMCTBa IPUYMH yCIIEXa B OpPraHU30BLIBAT
OCHOGAHUIL U UCCIE006AHUE OCHOBHBIX y4eOHOH b Y‘IC6HOGV
ux ceoucme (Ha npumepe KJIaCCOB JACATCIIBHOCTH, B3aUMOACUCTBU
zuopoxcuda yunka (I1)). HEOPraHUYECKUX 2. YueGHo- € B rpymIe.

COEJIMHEHU I M03HaBaTeJIbHBIN ILYVYA.
(ampoTepHBIX HHTEpeC K HOBOMY  YMEHHe
HEOPTaHMYECKUX yaeOHOMY mpeoOpa3oBbIBa
COCITUHEHUIT) MaTepuany u Tb
criocobam HHPOPMALIUIO
pelIeHus HOBOH W3 OJHOTO BHIA
YaCTHOM 3a71a4un B JIpYTOM.
P.YVYA.
YMmeHue
COCTaBIIAITh
TUTaH peIIeHUs
POOIEMEL.

47 | Kucnotsl. CocraB. | Ymenue HazbiBaTh | 1.Pa3zBurue K.YYA. §44 PeaxTuBsl 1
Krnaccudukarus. COEIMHEHNUS BHYTpPEHHEN 1. Ymenne XUMHYECKOE
Homenkmnarypa.  Ilomydenue | M3y4eHHBIX MO3HUIINN JIOTOBAPUBATHCS 00opynoBaH
KHCJIOT. KJIacCOB (KHCJIOT); | IIKOJbHHKA HA U TIPUXOJTUTH K ue
TP OTIpEETATh YpOBHE o0mmemy

MPUHAJICKHOCTh | MOJOXKHUTEJIBHOTO  PEIIECHUIO B
BEIIIECTB K OTHOIICHUS K COBMECTHOM
OTIpE/ICTICHHOMY IKOJIe, JIESITETTBHOCTH;
KJ1accy MOHUMAaHUS 2.YmMeHune
COEIUHEHUI HEO0OX0NMOCTH MIPOIYKTUBHO
(xucmor); YUEHHUS, paspeuiatb
yYMEHUE BBIPAYKEHHOT'O B KOH(IIUKTHI Ha
COCTaBIATh npeobaagaHun OCHOBE y4eTa




(bopmyIbI
HEOPTraHWYECKHUX
COCTMHEHUN
H3YYeHHBIX
KJIacCOB

y4eOHo-
MTO3HABATEIIbHBIX
MOTHBOB H
MPEIIIOYTEHAH
COLIUAJIHOTO
croco0a OIeHKH
3HAHUH;
2.®opmupoBaHue
BBIPAKEHHOU
YCTOMYUBOH
y4eOHo-
MO3HABATEJILHON
MOTHUBAIIH
YaeHUs.

HHTEPECOB U
MO3UIIH BCEX
€ro y4aCTHUKOB
ILYVY/.
1.Ymenue
MPOBOTUTH
CpaBHECHHE U
KI1accu(puKaIm
O 110 3aJaHHBIM
KPUTEPHSIM;

DopMuUpOBaThL y
yJaiuxcs
IIpeCTaBICHNE
0 HOMEHKJIaType
HEOpPraHUYECKU
X COCAUHECHUM
P.YVI.
1.YMenue
YUUTHIBATh
BBIZICTICHHEIC
YUUTETIEM
OPUEHTHUPHI
IEUCTBUS B
HOBOM

yaeOHOM
Marepuaie B
COTPYIHUYECTBE
C yUuTeNeM;

2. YMmenue
TJIAHUPOBATh
CBOM JIeHiCTBUS
B COOTBETCTBHH
C IIOCTaBJICHHOM
3ajadeii u
YCIIOBUSIMU €€
pean3almm.

48

XHAMHUYECKHE CBOMCTBA KHCIIOT

P

Jabopamopnutii onvim_Ne36.
Bzaumooeiicmeue memannos
(maznus, uuHKa, JHcenesa,
Mmeou) c pacmeopamu
Kucaom.

Jlabopamopnuwtii oneim_Ne37 .
Bzaumooeiicmeue oKcuoa
meou (1) u oxkcuoa wyunka c
pacmeopom cepHoil
KUC10mol.

Jlabopamopnuwtii onvim_Ne38.
Bzaumooeiicmeue pacmeopos
KUciom ¢ Hepacmeopumvimu
ocHOBaHUAMU.

YMmenune
COCTaBJISATh
YpaBHCHHS
XAMHAYECKUX
peaxkuui,
XapaKTEePU3YIOITH
X XUMHYECKHE
CBOJCTBA KHCJIOT;
YMCHHE
pacrno3HaBaTh
OTIBITHBIM MTyTEM
pacTBOPHI KUCIOT
H

mieJaoueit

1.Ymenue
OpUECHTHPOBATHCS
Ha IIOHUMaHHe
MIPUYWH ycIiexa B
yaeOHoi
JIESITEIILHOCTH;

2. YyebHo-
[103HaBaTEIbHBIN
HHTEpeC K HOBOMY
yaeOHOMY
Marepuany u
crocobam
peLIeHHs HOBOM
YaCcTHOMU 3aJ1a4u

K.YV .
1.Ymenue
HCIIOJIB30BaTh
pedb st
perynsiun
CBOETO
JICHCTBHS,
2.AnexkBaTHO
HCIIOJIB30BaTh
pedeBbie
cpencTBa AJis
penieHus
Pa3IMIHBIX
KOMMYHUKATHBH
BIX 3aJ1a4,
CTPOUTH
MOHOJIOTHYECKO
e
BBICKA3LIBAHHE,
BIIAJIETH
JTHAJIOTHYECKOM
¢dopmoii peun
P.YVI.
YMenune
CaMOCTOSITEJILHO
aJIeKBaTHO
OLIEHUBATh
MIPaBUIBHOCTH
BBIMOJIHEHUS

§45

PeakTuBel n
XUMHYECKOE
00opyIoBaH
ne




NIEHCTBUS U
BHOCHTE
HEOOXOAUMBIE
KOPPEKTHBHI B
HCIOJIHEHUE KaK
O X0y €ro
peanu3arym, Tak

1 B KOHIIE
IEUCTBHA.
IL.YVYA.
Y™menue:
OCYILECTBIIATH
CpaBHECHHE U
KI1accu(puKaIm
10,
BEIOMpas
KPUTEPHH JIIS
YKa3aHHBIX
JIOTHYECKUX
onepanuii;
CTPOHTH
JIOTHYECKOe
paccyxaeHue
49 | Comu. Knaccugukarus. Ymenue 1.PasButue K.YVY/. §46, PeakTuBsl u
Howmenknarypa. Cioco0st COCTaBJIATh BHYTPCHHEIH 1. YMmenue: BOMpP. | XUMHYECKOE
MTOJTYYCHHUS COTICH (bopmybt TIO3HUIIAN * CTPOUTH 2,3, o0opynoBaH
HEOPTaHMYECKUX IIKOJPHAKA Ha TIOHSATHBIE IS cTp.16 | me
COCTUHCHU YpOBHE mapTHepa 0
U3YYCHHBIX MOJIOKHUTEITBHOTO BBICKa3bIBaHMUSI,
KJ1accoB (coueit); OTHOIICHUS K YUHUTHIBAIOIINE,
YMEHHUE Ha3bIBaTh | IIKOJIC, 4TO MapTHEP
COCTUHCHUS MTOHUMAaHHUS 3HaeT U BUMHNT, a
H3YYEHHBIX HEOOXOTUMOCTH 9TO HET;
KJ1accoB (coneii); ydeHus, * 3a/1aBaTh
OTpENeNATh BBIPAKEHHOT'O B BOTIPOCHI,
MIPUHAJICKHOCTh npeo0a aHuK .
BEIIIECTB K y4eOHo- KOHTPOJIMPOBAT
OTIpE/ICIICHHOMY MTO3HABATENbHBIX b JICUCTBUS
KJaccy MOTHBOB H mapTHepa.
COEIMHEHU I MpeANoYTEHU U ILYV.
(comeit); COIMATILHOTO YmMeHue:
yMEHUE croco0a OIEHKH * OCYILIECTBIIATh
COCTaBJISITh 3HAHUM; aHanu3
(bopmybt 2.®opMmupoBaHHE  OOBEKTOB C
HEOPTaHMYECKUX BBIpAKEHHOU BEIJICIICHUEM
COEIMHEHU I YCTOMYUBOM CYILIECTBEHHBIX
y4eOHo- u
MMO3HABATE/ILHOU HECYIIECCTBCHHBI
MOTHUBAIHH X MIPU3HAKOB;
YYeHUS. * OCYIIIECTBIIAT

CHHTE3 KaK
COCTaBJIEHHE
LIEJIOr0 U3
yacTeH.
P.YVI.
YMeneuns:
1.0cyecTBasT
b HTOTOBBIM U
TOIIATOBBIN
KOHTPOJIb 110
pe3ynbTarty;

2. AlekBaTHO
BOCIIPHHUAMATH
OLICHKY
YUHUTETIS;

3. Pasznuuath




CII0co0 U

pe3ynbTar
IEUCTBHUS

50 | ITpakTuyeckas padora Ne 5. | Vcnonp3oBanue 1. Opuenramus Ha K. YVY/. Hudposoii
«IlonyyeHnne MeTHOTO MIPAKTUYECKUX U MOHUMaHHE YMenus MH-
Kynopoca» 11a00paTOPHBIX IPUYMH ycliexa B paboratb B KpPOCKOI

paodor, yueOHOH napax.
HECJI0KHBIX IeATCILHOCTH, ILYVY .
3KCIIEPUMEHTOB 2. YaebHo- YMenus
TSt MO3HABATENBHBIA HaOI0aTh,
JI0Ka3aTeNnbCTBA HUHTEpeC K HOBOMY  JIeNaTh BBIBOJBI
BBIJJBUTaEMBIX yueOHOMY npu
NpEaNoNIoXKeHull; | MaTepuary u IIPOBEICHUU
OTIMCaHHE cocobam OTIBITOB.
pe3yNbTaToOB 3TUX | PELICHHUs HOBOM P.YVY].
pabot YaCTHOM 3aaun VYMenne
pacno3HaBaTthb
OTIBITHBIM
IyTeM KJIACChI
HEOPTaHMYECKH
X BEILIECTB,
OIINCHIBATH
XUMHYCCKHUEC
peaxiuy,
HabogaeMble B
xoze
HKCIIEPUMEHTA.

51 | CgoticTBa coneit Ymenue PazBuBath K.YY/]. §47 PeakrtuBsl 1
XapaKTepU30BaTh | CHOCOOHOCTH K Ymenue XHMHUYECKOe
CBOIcTBa CaMOOIIeHKEe Ha CaMOCTOSTENIFHO obopynoBaH
H3YYEHHBIX OCHOBE KpUTEPHS OpraHu30BBLIBAT e
KJIacCOB YCIIEIIHOCTH b yueOHOe
HEOPraHUYECKUX yueOHOH B3aUMO/ICHCTBU
BEIIECTB (coMieil); | AesATeNbHOCTH € B IpymIIe.
yMEHUE ILYVY .

COCTaBIIATh YMmeHue
ypaBHEHHS npeoOpa3oBbIBa
XUMHUYCCKUX Tb
peaKIuid, nHpopmanuio
XapaKTepU3YIOIIN W3 OJHOTO BHA
X XUMHUYECKHE B JIPYTOH.
CBOICTBa coJieit P.YVA.
YMmeHue
COCTaBJIATH
TUIAH PELICHUS
poOIEeMEL.

52 | IlpakTH4eckas padora Ne6. VMeHue: 1. Opuenrauus Ha K.YV §47,§ | PeaxTuBsl u
Pemenue 3xcnepu- XapaKTepU30BaTh IIOHUMAaHHE YMeHnus 48, XUMHYECKOE
MEHTAJILHBIX 32/1a4 M0 TeM€ | xyMuyecKue IPUYMH ycliexaB  paboTath B UHCTp | 00OpyIOBaH
«IIpaKTHKYM 10 H3Y4YeHHUIO CBOICTBA yaeOHoi napax. YKTaX | He
CBOICTB BeLeCTB OCHOBHBIX | oCHOBHBIX JIeATEIIbHOCTH; ILYVY/. mo Th
KJIACCOB HEOPTaHMYECKUX KIIACCOR 2. YuebHo- Ymenus
coe}lﬂﬂeﬂﬂﬁ» HEOPTraHUYECKUX 03HAaBaTEJIbLHBII Ha6HIOI[aTB,

BEILECTB; HHTEPEC K HOBOMY  JI€J1aTh BBIBOJBI
onpenenarh yaeOHOMY MpH IPOBEAECHUH
TIPUHAJIEKHOCTD Marepuaily u OIIBITOB.
BEIIECTB K criocobam P.YVY].
OIIpE/IeTIEeHHOMY peleHys HOBOI Ymenue

KJIaccy 4acTHOH 3a/1a4u pacrio3HaBarthb
COeIMHEHU I OITBITHBIM ITyTEM
COCTaBIISATh KJIacchbl
(hopMyIBI HEOPTraHUYECKUX
HEOPraHUYECKUX BCILICCTB,
COC}IHHGHI/Iﬁ OIIMChIBATh
HU3Y4YECHHBIX XUMHNYECCKUEC
KJIACCOB pcaKuum,




VYmenne HabJII0JaeMEIC B
TIPUMEHSITD xoze
MTOJTY9ICHHBIC JKCIIEPUMEHTA.
3HAHMS IS
pelieHus
MPAKTUICCKUX
3a7a4, codroaas
IIpaBHjIa
0e30I1acHOTO
oOpareHus ¢
BEIIECTBAMH
53 | IMoaroroska k 'MIA, BITP 1.3akperuieHue 1. YMmenue K.YVY/. §40-
3HAHMH U OpUEHTUPOBAThCS  YMEHUE 47
pacyYeTHBIX Ha IOHUMaHHe CaMOCTOSITEILHO
HAaBBIKOB y4-Csl. MPUYHH ycIieXa B OpPTaHU30BHIBATH
2.YMmenwue pemate | yaeOHOH yaebHoe
TUIOBBIE IPUMEPHI | AEATEIHLHOCTH B3aUMOJCHCTBYE
KOHTPOJbHO- B IpyIme
U3MEPUTENBHBIX ILYVY.
MaTepuagoB YMeHue:
* OCYILIECTBIISITh
aHaJIN3
0OBEKTOB C
BBIJICJICHUEM
CYIIECTBEHHBIX
"
HECYIIIeCTBSHHEI
X TIPU3HAKOB;
* OCYIIECTBIATD
CHHTE3 KaK
COCTaBJICHUE
1IEJIOTO U3
JacTeH.
P.YVY.
YMmenus:
1.0cy1iecTBIsATh
UTOT'OBBLINA U
MOIIarOBBIM
KOHTPOIIb 110
pe3ynbTary;
2. AJIeKBaTHO
BOCIIPUHUMATh
OIICHKY
VAUTEIS;
3. Paznnuath
crocod u
pe3ynbTar
JIeicTBUS
54 | TecToBBIii KOHTPOJIb: YMmeHnue Ywmenue onennts  K.YY/L
«I[IpakTHKYM 1O U3Y4YEHHIO OBJIaJICHUS CBOM y4ycOHBIC Ymenne
CBOICTB BEIIECTB OCHOBHBIX HaBBIKAMU JIOCTHOKEH NS CaMOCTOSITEILHO
KJIACCOB HEOPTaHMYEeCKUX KOHTPOJIS U OpPTaHU30BHIBATH
COCIMHEHUI». OLIEHKH CBOEH yaeOHoe
JICATEIIBHOCTH, JIEHCTBHE.
yMeHue ILYVY.
NIPEIBUIETH YMenue
BO3MOJKHEIE mpeoOpa3oBEIBAT
IOCIICICTBUS b uH(pOpMAaIUIO
CBOHX JICHCTBUI U3 OJIHOTO BHJA
B IpYIOM.
P.YVII.
YMenue
COCTaBJISTh IIJIaH
peureHus
poOIIEMBI

Pa3nen 5. OCHOBBI ONIBITHO-IKCIEPUMEHTAIbHOI U NMPOeKTHOM AesATeabHOCcTH (164)




55 | Texnnka 0e€30mMacHOCTH TPH | Vvenue 1.Pa3Butue PeaktuBsl u
BBITTOJTHEHUH XapaKkTepu3oBarh | BHYTPCHHEH XIUMHYECKOE
CaMOCTOSTENIFHBIX OIBITOB M | paskHeiie TTO3HUIIAN o0opynoBaH
SKCIEPUMEHTOB B JOMAIITHHUX | xpMUYeCKHe IIKOJIFHHUKA Ha ne
YCIIOBUSIX U C UCIOJIB30BAHUEM | [1OHSITHS: YpOBHE
000pyOBaHUS  XUMHYCCKOH | xpviueckmii MOJIOKUTETHHOTO
na00paTOpHH. 3JIEMEHT, OTHOIIICHHUS K

KiaccuuKaus LIKOJIC,

BEIIIECTB IIOHUMAaHU
HEO0XOIUMOCTH
YUCHUS,
BBIPAKEHHOTO B
npeoOiagaHuu
y4eOHo-
ITO3HABATEIBHBIX
MOTHBOB H
MPEeANOYTEHUN
COLIMAJIBHOTO
croco0a OIeHK!
3HAHWH;
2.®opmupoBaHue
BBIPAKEHHOU
YCTOMUMBOU
yueOHO-
II03HABaTEIbHOU
MOTHBAITUI
YYeHHUs

56 | IIpakTnyeckas padora Ne7. Hcnonw3oBanue 1. Opuenrauus Ha K. YY/. PeakrtuBsl 1
OO0paiiieHHe CO CTEKIIOM J1a00paTOPHOTO MMOHUMAaHKE Ymenus XUMHYECKOE
(crubaHue CTEKIIHHON o0opynoBaHus U IIPUYUH ycliexa B paboTath B obopynoBaH
TpyOKH, U3TOTOBJICHUE: CTEKJISTHHOU yueOHO napax. ue
MUIETKY; KallUJUIPOB; MOCY/Ibl, JIeSITeILHOCTH, ILYV.

MIPOCTEHIINX Y3JI0B; MIpOBEJICHUE 2. Y4ebHo- YMenus
MIPOCTEUIINX TPHOOPOB) HECIIOKHBIX MTO3HABATENBHBIN HaOITIO1aTh,
SKCIIEPUMEHTOB HWHTEpEC K HOBOMY  JieJlaTh BBIBOJIBI
JUIs yueOHOMY MIpU MIPOBEICHUU
JI0Ka3aTeNnbCTBA Marepuany u OTIBITOB.
BBIJIBUTAEMBIX criocobam P.YVI.
MPEANOJIOKEHUI; | pelIeHUs] HOBOU YMmenue
OTIMCaHKE YacTHOU 3a1a4u CaMOCTOSTEITFHO
pe3yIBTaTOB 3THX TO BEJICHUS
pabot SKCIEpUMEHTANb
HOM
JIeSITeTBbHOCTH,
OIHCHIBATh
XIMHYCCKHE
peakuuu,
HaOJIro1aeMbIe B
xo7e
IKCIICPUMECHTA.

57 | Xumnueckuii aHams: 3HAHKE OCHOB 1.Opuenranus Ha K.YVII. PeaxkTuBnl 1
KaueCTBEHHBIN U XHMHYECKOTO MIOHUMAaHHe 1. YMenue XUMHUYECKOE
KOJIMYECTBEHHBII AHAIN3A MIPUYHH yCIIeXa B JIOTOBapHUBAaThCS o00opyIoBaH

yueOHOit U IPUXOJUTH K ue
JeSITeTbHOCTH; o0mmemy

2. YuebHo- pEeLIeHHIo B

M03HABATEJbHBII COBMECTHOM

HHTEPEC K HOBOMY  JIEATENbHOCTH;

yueOHOMY 2.Ymenue

Marepuany u MIPOTyKTUBHO

criocobam paspemiats

peleHrs HOBOM
YACTHOM 3a7a4n

KOH(IINKTHI HA
OCHOBE yyeTa
HHTEPECOB U
MO3UIIHH BCex
€ro YYaCTHHKOB




ILYV].

1. ®opmupoBath
yMEHHE
MIPOBOJIUTH
CpaBHEHHE U
KJIaCCU(PHKAIIIO
110 3aJaHHBIM
KPUTEPHSIM;
2.DopMHUpOBATH
Y yYaIIuxcs
MpeCcTaBIeHUE
0 HOMEHKJIAType
HEOpraHUYeCKHUX
COCIUHCHUH.
P.YVY.

1. YMmenmne
YUUTHIBATh
BBIJICTIEHHBIE
YUUTEIIEM
OpPHUEHTHUPEI
JIEUCTBUSL B
HOBOM Y4eOHOM
MaTtepuasne B
COTPYTHUYECTBE
C YUUTEIEM;

2. YMenune
IUTAHUPOBATh
CBOMU JE€UCTBUA

B COOTBETCTBHUU
C MOCTaBJICHHOM

3a1a4e u
YCIIOBHSIMU €€
peanu3anum.

58 | Teopetmueckue OCHOBBI | YMeHHE 1.Pa3BuTHE K.YVYA. PeaxTuBbl U
OIBITHO-OKCIEPHUMEHTAIBHON U | OOBSICHATD BHYTPEHHEHU 1. Ymenue: XUMHYECKOE
MIPOEKTHOM 1A TETBHOCTH. 3aKOHOMEPHOCTH | MO3UIUU * CTPOUTH obopynoBaH

HU3MEHEeHHUS LIKOJIbHUKA Ha TIOHATHBIE JUIS ue

CBOJCTB BEILIECTB | YPOBHE napTHepa

, 3HAHUE OCHOB MOJIOKUTEIBHOTO  BBICKA3bIBAHUS,

JKCHEPUMEHTANBH | OTHOIIECHUS K YUYUTBIBAIOIIHKE,

OH U IPOEKTHOM LIKOJIE, YTO MapTHEP

JeSITeIbHOCTH HOHUMAaHHUS 3HAeT U BUIMNT, a
HEOOXOAUMOCTH YTO HET;
y4deHus, * 3aJaBaTh
BBIPA)KEHHOTO B BOIPOCHI;
mpeodIataHum .
yueOHO- KOHTPOJIMPOBAThH
TIO3HABATENIBHBIX JnercTBus
MOTHBOB U nmapTHepa.
MPEANOYTEHUN ILYVY/.
COLIMAIIBHOTO Ymenue:

crioco0a OICHKH
3HAHMUI;
2.®DopmupoBaHue
BBIPAKEHHOU
YCTOWYMBOMA
y4eOHO-
MMO3HABATEIBEHOM
MOTHBAIUH
YYeHUSI.

* OCYILIECTBIISITh
aHaJm3
00BEKTOB C
BBIIEIICHUEM
CYILLECTBEHHBIX
"
HEeCYILECTBEHHbI
X MPU3HAKOB;

* OCYIIECTBIIATD
CHHTE3 KaK
COCTaBJIEHHE
1IEJIOT0 U3
JacTeH.

P.YV]I.

VYMeHus:




1.0cymecTBasTh
HTOTOBBIA U
TOIIArOBBIM
KOHTPOJIb 110
pe3ynbTary;

2. AfekBaTHO
BOCIIPUHHUMATh
OILICHKY
YAUTES;

3. Pa3znuyath
crocob u
pe3yabTar
neicTBUS

59

Br16op TemsI mpoekTa.
[TnaHUpOBaHUE ACATEIHHOCTH.

YMmenue
IUTAHUPOBATh
COOCTBEHHYIO
SKCTIEPUMEHTAIbH
YIO AESTEIBHOCTh
, yMeHHe
BBIIBUTaTh
THIIOTE3HI,
CTaBUTH
MIPOCKTHBIC
3aj1a4H.

PaszBuBath
CII0OCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KpUTEPHUS
YCIICIIHOCTU
yueOHOI
ESITENHHOCTH

K.YY/.

1. YMmenmne
JIOTOBapHUBATHCS
U TIPUXOJIUTH K
obrmremy
PEIICHUIO B
COBMECTHOM
EITENBLHOCTH;
2.YMmenue
TIPOJTYKTHBHO
paspemarb
KOHQIIMKTHI Ha
OCHOBE ydeTa
HHTEPECOB U
MO3UIIUHA BCEX
€ro Yy4acTHHKOB
ILYVY].
1.YMmenue
TIPOBOJIUTH
CpaBHECHHE U
KITacCH()UKAITHIO
110 3aJJaHHEIM
KPUTCPHSIM;

DopMUpOBATh Y
yYamuxcs
MpeCTaBICHUE
0 HOMEHKJIAType
HEOPTaHUYECKUX
COCIUHCHUN
P.YVY].
1.Ymenne
YYUTHIBATh
BBIJICJICHHBIE
yauTeIeM
OpUEHTHUPHI
JIEUCTBUSI B
HOBOM Y4eOHOM
MaTepuale B
COTPYJTHUYECTBE
C YUUTEIEM;

2. YMmenue
IUTAHUPOBATh
CBOM JIEHCTBUS
B COOTBETCTBUH
C MOCTAaBJICHHOM
3ajadeii u
YCIIOBUSIMU €€
peanu3alym.

60

IoxroroBka mpoekra. CoOop
HHPOPMALIUHU TI0 JTaHHOU TeMe.
MopenupoBaHue  MPOEKTHOM
JIESITEILHOCTH.

Ymenue
IUIAHUPOBATh
COOCTBEHHYIO
9KCIIEPUMEHTAIBbH

1.Pa3Butue
BHYTpEHHEN
MO3ULIUU
IIKOJIbHHUKA Ha

K.YVY/.

1. YMmenue:

* CTPOUTH
MOHATHBIE IS

Peaktusbl u
XUMHYECKOE
00opyI0BaH
ue




YIO IeSTEIbHOCTh | CAMOCTOSTENBHOE  MapTHEpa
, YMCHHE MIPOEKTHPOBAHNE BBICKa3BbIBaHUS,
BEIJIBUTATh yaeOHoit YYUTHIBAIOIINE,
THITOTE3EI, JeSITeIbHOCTH YTO TTapTHEP
CTaBUTH 2.DopMHpOBaHUE  3HAET U BUIMUT, a
IIPOEKTHEIE BBIPAKEHHOMN YTO HET;
3aauu, cCOOUpaTh | yCTOHYUBOU * 33]1aBaTh
nHpOpPMANHUIO U3 | yIeOHO- BOTIPOCHI;
Pa3IHIHBIX ITO3HABATENEHOM .
HCTOYHHKOB, MOTHBAITUHI KOHTPOJIMPOBATH
aHAJIU3UPOBATh, yUeHUs JecTBus
MOJIENINPOBATh napTHepa.
3KCIIEPUMEHT ILYVYU.
YmMmenue:
* OCYIIECTBIISITh
aHaIn3
00OBEKTOB C
BBIJIETICHUEM
CYIIECTBEHHBIX
u
HECYIIeCTBESHHEI
X TIPU3HAKOB;
* OCYILECTBIIATH
CHHTE3 KaK
COCTaBJICHHE
LIEJIOTO U3
YyacTei.
P.YY.
YMeHus:
1.0cy1iecTBIsATh
WUTOTOBBIN U
MOIIaroBBIN
KOHTPOIIb 110
pe3ynbTary;
2. AZIeKBaTHO
BOCTIPHHHUMATh
OLICHKY
VAUTEIS;
3. Paznnyars
crocob u
pe3yabTar
JIeUCTBUS
61 | BeimonHeHue yueOHbIx | Mcnonb3oBaHue K.YVYI. PeakrtuBbl u
- | IPOEKTOB, OTIBITHO- | JTA0OPaTOPHOTO 1. Ymenue XUMHYIECKOE
65 | sKcrepUMEeHTaIBHBIX Pa0oOT. o0opymoBaHUs 1 JIOTOBapHUBAThCS o00opyIoBaH
IIpakTnyeckne padoOTHI MO | CTEKISTHHOU U IPUXOJIUTH K ue
TeMaM NPOeKTOB yYalluxcst MIOCYIBI, o0mmemy
IIPOBE/ICHUE peIIeHHIO B
JKCIIEPUMEHTOB COBMECTHOM
ULt NeSITeTbHOCTH;
JI0Ka3aTeJIbCTBA 2.YmMmeHue
BBIJIBUTa€MBIX MIPOAYKTUBHO
IIPEAIIOJIOKECHUI; pasperars
OTIHCaHHe KOHQIIMKTHI Ha

PE3yIbTaTOB 3TUX
pabor

OCHOBE ydeTa
HUHTEPECOB U
MO3ULIUI BCEX
€ro y4aCcTHHUKOB
ILYVY].

1. ®opmupoBaTh
yMEHHe
MIPOBOANTD
CpaBHEHUE U
KJIaCCU(PHKAIHIIO
10 33JJaHHBIM
KpPHUTEPUSIM;




2.®dopMupoBaTth
Y yJamuxcst
MpeICTaBICHNUE
0 HOMEHKJIaType
HEOpraHUYeCKHUX
COCIMHEHUH.
P.YVII.

1. YMmenne
YYUTHIBATh
BBIJIEJIEHHBIE
yauTeseM
OpUEHTHUPHI
NEHCTBUSL B
HOBOM Y4eOHOM
MaTepuaie B
COTPYAHUYECTBE
C YUUTEIEM;

2. YMenune
IUTAHUPOBATh
CBOMU J€UCTBUA
B COOTBETCTBUH
C MOCTaBJICHHOM
3ajadcii u
YCIIOBUSIMU €€
peaM3aIyH.

66

[MoxroroBka y4eOHBIX
MIPOEKTOB K 3aIlINTe

PaszBuBath
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KpUTEPHS
YCIICIIHOCTU
yueOHOI
ESITENHLHOCTH

K.YY/.
1.Ymenne
HCIO0JIb30BaTh
pedb Ist
peryssumn
CBOETO
JIeHCTBHS;
2.AnekBaTHO
HCIO0JIb30BaTh
peyeBbie
CpelcTBa s
pelieHus
Pa3IHIHBIX
KOMMYHHUKATHBH
BIX 3a7a4,
CTPOUTH
MOHOJIOTUYECKO
e
BBICKa3LIBAHUE,
BJIAJIETH
JTUAJIOTHYECKON
(bopmoii peun
P.YVII.
YMenue
CaMOCTOSITEILHO
aJIeKBaTHO
OIIEHMBATh
MPaBUIILHOCTD
BBLIITOTHEHUS
JNIEUCTBUS U
BHOCHUTD
HEOOX0UMEIE
KOPPEKTHBBI B
HCITOJTHEHHE KaK
10 X0y €T0
peanu3amuu, TaK
H B KOHIIE
JIEUCTBUSL.
ILYV.
YwMmenue:
OCYIIECTBIISITh




CpaBHEHHE U
KJIaCCU(UKALIHTO
,

BEIOMpAas
KPUTEPUH JJIS
yKa3aHHBIX
JIOTHYECKUX
ornepanuii;
CTPOUTH
JTOTUYECKOE
paccyxieHne

67

[MpomexxyTouHas aTTecTanus.
3amuTa IpoeKTOB

YMenue
OBJIAJCHUS
HaBBIKAMH
KOHTPOJIS U
OLIEHKHU CBOEH
JIeSITCILHOCTH,
yMEHHE
NIpEABUIETD
BO3MOKHBIE
TOCHEICTBHS
CBOUX JIEHCTBUM

YMeHue OlleHUTh
cBOU y4ueOHBIC
JIOCTHKEHUS

K.YVY/.
1.Ymenne
HCI0JI30BaTh
peus ais
perysiumn
CBOETO
JIEHCTBHUS;
2.AIeKBaTHO
HCII0JIb30BaTh
pedeBEIe
CpelcTBa s
pelieHus
Ppa3IUYHBIX
KOMMYHHUKATHBH
BIX 331134,
CTPOHTH
MOHOJIOTYECKO
e
BBICKA3bLIBAHHUE,
BJIAJIETH
JTUAJIOTHYECKON
(dopmoii peun
P.YVII.
YMenue
CaMOCTOSITEIILHO
aJIeKBaTHO
OIIEHMBATh
MIPaBHIBHOCTD
BBINOJIHEHUS
JNIEUCTBUS U
BHOCHUTH
HEOOXOMMBIE
KOPPEKTHBHI B
HCIOJIHEHNE KaK
10 X0y €ro
peanu3aium, Tak
U B KOHIIE
JIEUCTBUSL.
LYV,
YwMmenue:
OCYHIECTBIISATH
CpaBHEHHE U
KJIacCU(UKAIIHIO

:
BBEIOHMpast
KPUTEPUH AJIS
yKa3aHHbBIX
JIOTHYECKUX
oneparuii;
CTPOUTH
JOTHYECKOe
paccyxJieHne

68

Iloaroroska x I'MA, BIIP:
pelieHne NPaKTHKO

VYMmenune
OBJIaICHUSA

VMeHne OlieHUTh
CBOM y4eOHBIC

K.YVY/.
YMmeHne

Peaktusbl u
XUMHAYECKOE




OpUEHTHUPOBAHHBIX 3aJJaHUN HaBBIKAMHU JOCTHIKEHHS CaMOCTOSITEIHHO 000pyI0BaH
KOHTPOJIS ¥ OpraHU30BBIBATH ne
OIICHKH CBOCH yaeOHOoe
JIeSITCIILHOCTH, JIEHCTBUE.
yMEHHE ILYVYI.
MIPEIBUICTh VYmenne
BO3MOXKHBIE IpeoOpa3oBbIBAT
MOCJIEACTBUS b uH(pOpMAIIIO
CBOUX JIEHCTBUMN U3 OJHOTO BHIA
B IpYIOM.
P.YVII.
YMenue
COCTaBJIATH IIJIaH
pereHus
poOIIeMBI
69 | Iloaroroska x I'MMA, BIIP: YMmenne YMeHne oneHnuThL K.YY/. Peaktuser u
pEIlICHUE MPAKTUKO OBJIAJCHUS CBOM y4YcOHBIC VYmenne XAMHUYECKOE
OpUEHTHUPOBAHHBIX 3aaHUN HaBBIKAMHU JIOCTHIKEHHS CaMOCTOSITEILHO 000pyI0BaH
KOHTPOJIS U OpTraHU30BHIBATH ue
OIICHKH CBOEH yaebHoe
JESITENBHOCTH, JIEHCTBHE.
yMEHUE ILYVYI.
NIPEIBUIETH YMeHue
BO3MO>KHBIE npeoOpa3oBhIBAT
TIOCIIEZICTBUS b HHGOPMAIIHIO
CBOUX JIEHCTBUN U3 OJHOTO BHIA
B IpYTOM.
P.YVY.
YMenue
COCTaBJIATH IUIaH
pelieHus
poOIIeMBI
70 | O60OImIEHNE, CUCTEMATH3AIIHS 1.3akperureHue 1. YMmenne K.YY/. Pabor
1 KOPPEKIUs 3HAHUN 3HAHUHA U OPUCHTHUPOBATECI  YMCHHE ac
ydJammxcs 3a Kype pacYeTHBIX Ha HIOHUMaHHUE CaMOCTOSITEILHO TecTa
«DKCTIepUMEHTANIbHASI XUMHUS», | HABBIKOB yU-Csl. MPUYHH yCIIeXa B OpPraHU30BHIBATh MH
8 Kkiacc. 2.YMeHnue pemath | yueOHOU yueOHOe (mHIN
TecTOBBII KOHTPOJIb. TUIIOBBIC JESITEILHOCTH B3aNMOJIECTBHE BUya
TIpUMEPEI B TpyIIITe JILHBIE
KOHTPOJIbHON ILYVY/. 3a7aH
paboTHL. Ymenue: ws1)

* OCYIIECTBJIATD
aHam3
00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX
"
HECYIIECTBEHHBI
X TIPU3HAKOB;

* OCYIIECTBIATD
CHHTE3 KaK
COCTaBJIEHUE
1I€JIOTO U3
JacTeH.

P.YV]I.
YMeHus:
1.0cyuiecTBisATh
HTOTOBBIA H
MOIIAarOBBIM
KOHTPOJIb TI0
pe3ynbTaTy;

2. AJIeKBaTHO
BOCIIPUHHMATH
OIICHKY
YUUTEIS;

3. Pa3znuuath




CIIocod u
pe3yabTaT
JIeicTBUS




