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IHosicHuTeabHAA 3aNMCKa

JanHas oOpa3oBaTesnbHas @porpaMMa OOeCHeuMBaeT YCBOEGHUE YyYalllUMHUCS — BaKHEHIIUX
XUMHUYECKHX 3aKOHOB, TEOpUH H TOHATUH; (QOpPMHUPYET TMPEACTaBICHUE O pOJIM XHUMHUH B
OKpY’)KalOIleM MHUpPE U KHM3HHM uenoBeka. IIpm 3TOM OCHOBHOE BHHMMAaHHE YAEISAETCA CYLIHOCTH
XUMHUYECKHUX PEAKIUI U METO/IaM UX ocyllecTBIeHUs. OTHUM U3 OCHOBHBIX IPUHIUIIOB TOCTPOECHMUSI
OporpaMMbl ~ SIBJISIETCS NPUHLUUN JOCTYHHOCTH. OKCHEpUMEHTAJbHbIE JIaHHbIE, IIOJY4YEHHBbIE
yUYalIUMHCS TPU BBIIOJHEHUN KOJIMYECTBEHHBIX OIIBITOB, MO3BOJISIIOT YYallUMCS CaMOCTOSITEIIBHO
JieNlaTh BBIBOJIbI, BBISABIIATH 3aKOHOMEpHOCTH. Iloaxonbl, 3ajl0jkeHHBIE B COZAEp)KaHUE MPOTrPAMMBI
Kypca, CO3J1al0T HEOOXOMMBIE YCIOBHS JJIsi CHCTEMHOI'O YCBOCHHS YYAITUMHCS OCHOB HAyKH, IJIs
o0ecreyeHns pa3BUBAIOLIET0 U BOCIHUTHIBAIOILEIO BO3JEHCTBUS O0yUEeHUs HA JIMYHOCTh y4alerocs.
®opmupyemble 3HAHMSI JTOJDKHBI CTaTh OCHOBOM CHCTEMbI yOE€XKIEHUN IIKOJIbHUKA, LIEHTPAIbHBIM
AJJPOM €r0 Hay4HOT'O MUPOBO33PEHUS.

Texnomapk «llIkonbHBIM KBaHTOpHUYM» Ha 0a3e 00IIe00pa30BaTENbHBIX OpPraHU3AIUI CO3JaH C
LEJIBI0 OpraHM3alUu 00pa3oBaTEIbHOM JAEATENBHOCTH B cdepe OOIIero U JIOMOIHUTEIBHOTO
o0Opa3oBaHus, KOTOpas OyAeT HallpaBJI€HHAa Ha CO3JaHHE YCIOBUN JUISl PAaCIIMPEHUs COAEPIKAHUS
oOmiero o0pa3zoBaHMs I Pa3BUTUS Y OOYYalOIMXCS €CTECTBEHHO-HAYYHOW, MaTeMaTH4YecKOH,
UHPOPMALIMOHHON TPaMOTHOCTH, (HOPMHUPOBAHHUS KPUTHUYECKOTO M KPEATHBHOTO MBIIUICHHS,
COBEpPILEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOM HANpPaBICHHOCTH, a TAKKE IOBBILICHUS
KauecTBa 00pa30BaHUSI.

Co31aHa Ha OCHOBE CIIEIYIOIUX HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanpublii 3akoH OoT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBanuu B
Poccwuiickoit ®eneparmn» (¢ u3M. ¥ jom., Betyn. B cuiny ¢ 01.09.2020) — URL: http://www.
consultant.ru/document/cons_doc LAW 140174 (nata obpaienus: 28.09.2020)

2. IMacnopt HaumoHampHOro npoekTa «OOpa3oBaHue» (yTBepxkaeH mnpesuauymom CoBera mnpu
IIpesunenre P® 1o crpareru4eckomMy pa3BUTHIO W HAlMOHAIBHBIM IPOEKTaM, IIPOTOKOI OT
24.12.2018 N 16) — URL: //

3. T'ocynapctBennas nporpamma Poccuiickort @enepanuu «Pa3zputue oOpazoBanus» (Y TBepKaeHa
[TocranoBnenuem IlpaButensctBa P® ot 26.12.2017 N 1642 (pen. or 22.02.2021) «O6
YTBEPAKACHUM rocyaapcTBeHHOU mporpaMMmbl Poccuiickoit denepannn «Pa3Butue o0pa3oBaHusy —
URL: http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d938
7d7364e34126187ec138f

4. Tlpodeccuonanbubiii cranmapt «llemaror (memarormueckass NEsTEIBHOCTh B JIOLIKOJIBHOM,
Ha4yaJIbHOM OOII[eM, OCHOBHOM OOIIIeM, CpeaHeM o0IieM oOpa3oBaHMH), (BOCIUTATENb, YUUTEIh)»
(pen. ot 16.06.2019 r.) (Ilpukxaz MunucTepcTBa Tpyaa U couuanbHoil 3amuTel PO ot 18 oktabps
2013r. Ne 5441, ¢ u3MEeHEHUsIMHU, BHECEHHBIMU ITPUKa30M MUHUCTEpCTBA Tpyaa U couzauTsl PO ot
25 onexabps 2014 r. Ne 11158 um or 5 asrycra 2016 r. Ne 422u)— URL: //
http://mpodcrangaproenarora.pd

5. Ipodeccuonanbublit ctangapt «llegaror MOMOTHUTENHLHOrO 0Opa3oBaHUS JEeTE€H U B3POCIBIX)»
(ITpuka3z MunucrepctBa Tpyda u conuanbHoil 3amutbl PO ot 5 mas 2018 r. N 298n «OO0
YTBEPXKICHUM TpodeccuoHaabHOro crapaapra «llegaror MOMOJHUTENBFHOTO 00pa3oBaHMs JeTel U
B3POCIIBIX») — URL: /Inttps://profstandart.rosmintrud.ru/obshchiyinformatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestrprofessionalnykh-standartov/index.php?
ELEMENT_ID=48583

6. @enepanbHbIil TOCYIaPCTBEHHBI 00pa30BaTENbHbIN CTAaHJAPT OCHOBHOTO OOIIEro 0O0pa3oBaHMA
(Y1Bepxknén mnpuxazoM MunucrepctBa obOpazoBanusi u Hayku Poccuiickoit ®denepauuun ot 17
nexabps 2010 r. N 1897) (pen.21.12.2020) — URL: https://fgos.ru

7. denepanbHBI TOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTAaHIAPT CPEIHEro 00Iero oOpa3oBaHUS
(YTBepxkaéH npukazom MuHHCTepcTBa 0OpazoBaHus U Hayku Poccuiickoit @exepauuu ot 17 mas
2012 . N 413) (pen.11.12.2020) — URL.: https://fgos.ru

8. Metoanueckue pPEKOMEHAAIUN [0 CO3JAaHUI0 U (YHKIMOHHPOBAHHUIO JETCKUX TEXHOIAPKOB
«KBantopuym» Ha 0asze o00meoOpa3oBaTenbHBIX OpraHu3anuii (Y TBEpKIACHBI PACTIOPSKEHUEM
MunucrepcrBa npocBenieHusi Poccuiickoit @eneparmu ot 12 suBaps 2021 r. N P-4) — URL:
http://www.consultant.ru/document/cons_doc_LAW_ 374695



http://профстандартпедагога.рф/
https://fgos.ru/
https://fgos.ru/
http://www.consultant.ru/document/cons_doc_LAW_374695

9. Metoanueckue pEeKOMEHJAIMU IO CO3JaHHI0 W (PYHKIIMOHUPOBAHHMIO IEHTPOB IHM(PPOBOTrO
obpazoBanus «IT-ky0o» (YTBepkaeHbl pacnopsbkeHrneM MUHHCTEpCTBA MpocBelieHus Poccuiickoi
Odeneparun - ot 12 smBaps 2021 1. N P-5) — URL: http://www.consultant.ru/
document/cons_doc_LAW 374572

10. Meronuueckrue peKOMEHIAIMH 110 CO3/aHUI0 U (YHKIMOHUPOBAHUIO B 00II€00pa30BaTEIbHbIX
OpraHMU3aIMsIX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MAaJIbIX TOPOAAxX, LIEHTPOB 0Opa3oBaHUA
€CTECTBEHHO-HAYYHON M TEXHOJIOTMUYecKoN HampaBieHHocTel («Touka pocra») — (YTBEpKAEHbBI
pacnopsbkenreM MunuctepcTBa npocseiienus: Poccuiickoii @enepanun ot 12 suBaps 2021 r. N P-
6) — URL.: http://www.consultant.ru/document/cons_doc_ LAW 374694/

Ha u3ydenue nannoro xkypca B 10 kjiacce OTBOUTCS:

- KOJIMYECTBO YacoB B HeJemo — 1

- KOJIMYECTBO yUEOHBIX HEJCNIb — 35

- KOJIMYECTBO YacoB B roj — 35

[Tporpamma paccuntana Ha 35 4acoB, HO OyJET MpoiiieHa npa3AHUYHbIC THU

Cpok peanu3zarmu nporpammsl 2022 — 2023 y4ueOHBIN TOI.

3amauu MporpaMMmsl:

* peanu3ays OCHOBHBIX 00I1€00pa30BaTENbHBIX MPOTPaMM IO YUEOHBIM IpEeIMEeTaM eCTECTBEHHO-
HAyYHO HAIPaBJIIEHHOCTH, B TOM YHUCJIE B paMKaX BHEYPOUHOH eATeIbHOCTH 00yUYaIOLIXCs;

* pa3paboTKa M peanu3aiysl PasHOYPOBHEBBIX JOTOJIHUTEIBHBIX 00I1€00pa30BaTENbHBIX IPOTPaMM
€CTECTBEHHO-HAYYHOW HAIMpPaBICHHOCTH, a TAKXKE WHBIX MPOTPaMM, B TOM YHCIE B KAHUKYJISAPHBIHA
HEepUoJ;

* BOBJICUCHHE 00YYaIOIINXCS U MEeJarOTMYECKUX paOOTHUKOB B IPOEKTHYIO 1EATEIbHOCTb;

* OpraHuzanusi BHEY4eOHOH IESATEeNbHOCTH B KAHUKYISIPHBIN TMEpUOJ, pa3padOTKa M peanu3anus
COOTBETCTBYIOIIMX OOpPa30BaTEIbHBIX MPOTpaMM, B TOM YHCIE IJs Jiarepeid, OpraHu30BaHHBIX
00pa3oBaTebHBIMI OPraHU3aLUsIMHU, B KAHUKYJISIPHBIN TEPHO/I;

* TMOBBbIIIEHHE MPO(HECCHOHANBFHOTO MacTepCcTBa Meaarornueckux paboTHHKoB «llIkompHOTO
KBaHTOPUYMay, PEaJTU3yIOLIMX OCHOBHBIE U JIOMOJIHUTEIbHbBIE 00I11€00pa30BaTEIbHbIE IPOTPAMMBI.

IInanupyemble pe3yJbTaThbl OCBOCHHS y4aIlIMMHCH KyPca BHEYPOYHOM AeATEJIbHOCTH

MertanpeameTHble pe3ynbTaThl

PerynsarusHeie:

* BBISIBJIATH U QOPMYIIUPOBATh YUeOHYIO poOiIeMy;

* ONpENeNsATh LENU ICATEIBHOCTH W COCTaBIATH €€ IUIaH, KOHTPOJIHMPOBATH M KOPPEKTHPOBATH
NesITebHOCTD;

* BHIOMpATH YCIICUIHBIE CTPATETHH B PA3IMYHBIX CHUTYaIMsAX; OCO3HABaTh MPHYMHBI CBOETO ycCIexa
WM Heyclexa, HaXOAUTh CIIOCOOBI BBIXOJIa U3 CUTYAIlMH HEYCIeXa;

* IPOJIYKTUBHO OOIATHCS M B3aUMOJEHCTBOBATh B MPOLIECCE COBMECTHOM JIEATEILHOCTH, YUUTHIBATh
MO3HIIAHN IPYTHX YYaCTHUKOB JESTEIHHOCTH, YPPEKTHBHO pa3pemarh KOHPIUKTEHI.
[To3HaBarenbHbIE:

* OCYHICCTBIATH TOUCK pA3UYHBIX QJITOPHUTMOB pEHICHHS MPAKTHYECKUX 3a7ad, IPUMEHSTH
pas3IMYHbIE METO/IbI IO3HAHUS;

* OCYIIECTBIISITh CAaMOCTOSTENbHYIO WH(POPMAIMOHHO-TIO3HABATENBFHYIO JIEATEIHOCTh, BKIIOYAs
YMEHHE OPHEHTHUPOBATHCA B PA3NUYHBIX HCTOYHHMKAX HH(OpMAlUU, KPUTHUYECKHU OICHUBATH H
UHTEPIPETHPOBATH HHPOPMAITHIO, TIOTYIAEMYIO U3 PA3TMIHBIX HCTOYHUKOB;

* HICTIONIB30BaTh CPECTBA HH(MOPMALIMOHHBIX M KOMMYHUKAIMOHHBIX TexHonoruii (UKT) B pemennun
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3aLMOHHBIX 3a/Jad C COOMIoJICHHEeM TpeOoBaHMIA
0e30IMacHOCTH;

* CTPOUTH JIOTMUECKHE PACCYKIEHUS, (POpPMYyIUPOBaTh YMO3aKJIIOUEHUS Ha OCHOBE BBISBICHHBIX
NPUYHHHO-CJICICTBEHHBIX CBSI3€H;

* co37aBaThb MOJEIU M3y4aeMbIX OOBEKTOB, BBIACISATh B HUX CYHIECTBEHHBIE XapaKTEPUCTUKH,
peoOpa3oBEIBATH MO/ICIH;


http://www.consultant.ru/document/cons_doc_%20LAW_374694/

* ipeoOpa3oBbIBaTh HH(OPMAIIMIO U3 OJHOTO BHJA B APYroif; BHIOMpaATh YA00HYIO hopmy ukcaruu
U Mpe/icTaBiIeHus MH(opMaIuuy;

* BIQJIETh METOJAMHU II03HABATEIILHOW pEeQIEKCUM KaKk OCO3HAHMSA COBEPIIAEMBIX JIEHCTBUH U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3yJbTaTOB M OCHOBAaHUI, I'paHMIl CBOEr0 3HAHMUSA M HE3HAHMI,
HOBBIX NIO3HABATENIBHBIX 33/1a4 U CPEACTB UX JOCTHIKEHUS.

IIpeameTHbIE

OOyyaromuiicss Hay4uTCs:

* HCCIIeIoBaTh CBOMCTBAa HEOPraHMYECKMX M OPraHUYECKUX BEIIECTB, OOBACHATh 3aKOHOMEPHOCTH
NPOTEKAHUA XUMUYECKUX PEAKIHi, IPOTHO3UPOBATH BO3MOKHOCTD UX OCYIIECTBIICHUS;

* BBIJIBUTaTh I'MIIOTE3bl HA OCHOBE 3HAHUI O COCTaBE, CTPOCHUU BELECTBA U OCHOBHBIX XMMHUYECKHX
3aKOHaX, MPOBEPATH UX SKCIIEPUMEHTAIBHO, POPMYITUPYS LIETb UCCICAOBAHUS;

* BJIaJIETh METOJAMH CaMOCTOSTENILHOIO IJIAHUPOBAHUS U MIPOBEACHUS XMMUYECKUX SKCIEPUMEHTOB
¢ cobmroieHrneM npaBmil 6e30nmacHoi paboTHI ¢ BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM;

* ONMCHIBATh, aHAJTM3UPOBATH U OLIEHUBATH JJOCTOBEPHOCTh MOJTYYEHHOIO PE3yNbTaTa;

* IPOrHO3UPOBATh, AHAJIM3UPOBATh W OICHUBATH C MO3MIMK SKOJOTMYECKOH Oe30macHOCTH
HOCJEICTBHSI OBITOBOM M MPOM3BOJCTBEHHOM AEATENILHOCTH YEJIOBEKA, CBSA3aHHOM C mepepaboTKOiM
BEIIECTB.

OOyuarouuiics NOJYyYUT BO3MOXKHOCTh HAYUUTHCS:

*  CaMOCTOSATEIhHO (OPMHUPOBATH CHUCTEMY COOCTBEHHBIX 3HAHHW 00 OOIMUX XUMHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUsX;

* IPOTHO3MPOBATH CBOICTBA BEIIECTB HA OCHOBE UX CTPOCHHUS;

* HCIOJIb30BATh NOJYYECHHBIE 3HAHUS B OBITY;

* IOHUMATh U OOBSCHSTH POJIb XUMUYECKHUX MPOLIECCOB, MPOTEKAIOIINX B IPUPO/IE;

* IJJAHUPOBATh U OCYILECTBIIATh yUeOHbIE XUMUYECKUE KCIIEPUMEHTHI

JInynoctHbIE:

OCO3HaBaTh CBOI TPAXKIAHCKYKD MICHTUYHOCTb, MAaTPUOTH3M, YBAaXEHHE K CBOEMY Hapony,
OTBETCTBEHHOCTH Itepea PonHOM, ropnocTs 3a HeE;

* OCO3HaHHO (OPMHUPOBaTH M OTCTaWBaTh CBOI TPAXKJIAHCKYIO MO3UIMIO KaK aKTUBHOIO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOLIECTBa;

* popMHpOBATH CBOE MUPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON IPAKTHUKH;

* HENpPEpBIBHO pa3BUBaTh B ceOe TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITENIbHOW, TBOPUECKOW U
OTBETCTBEHHOU JIESITEITbHOCTH;

* COTpYIHHMYATh CO CBEPCTHMKAaMHM W B3pOCIBIMH B 00pa3oBaTelbHOM, OOIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKON U MPOEKTHON JeSITEIbHOCTH;

(GbopMHpOBaTh CO3HATENBHOE OTHOIIEHUE K HEMPEPHIBHOMY O00pa30BaHMIO KaK YCIOBHUIO YCHEIIHON
poQeCCHOHAIBHON U 0OIIECTBEHHOM JESTENHHOCTH,

* OCYILECTBJISAITh OCO3HAHHBIA BBHIOOp Oyaymel mnpodeccu W BO3MOXKHOCTEH —peanu3aliu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;

* (QopmupoBaTh 3KOJOTMYECKOE MBIIUIEHHE, MPUOOPECTH OMBIT  HKOJOrO-HANPABICHHOM
JeSITeTbHOCTH

OO0opynoBaHHe HIKOJIBHOIO TexHONapKka « KBanrtopmym»

Iludposas (kommneioTepHas) nadoparopus (IUJI), mporpaMMHO-anmapaTHelii KOMIUIEKC, JaTYUKOBAs
CUCTEMa — KOMIUIEKT y4eOHOro o0Opya0BaHUs, BKIIOYAIOMINNA U3MEPUTEIbHBIA OJI0K, HHTEpdeiic
KOTOPOT0 MO3BOJISIET 00eCHeunBaTh CBS3b C MEPCOHAIBHBIM KOMIBIOTEPOM, W HabOp JaTYUKOBI,
PETUCTPUPYIOIINX 3HAYCHUSI PA3IMUHbIX (PU3MUECKUX BEIHYUH.

JlaTyuk TeMmeparypbl IUIATUHOBBIM — TMPOCTOM M HAAEKHBIA JaTYUK, NOPEIHA3HAYEH I
MU3MEpPEHUs TEMIIEpaTyphl B BOAHBIX PAaCTBOPax M B ra3oBbIX cpenax. Mmeer pasnndHblil quanasoH
n3Mmepenuit ot —40 no +180 °C. TexHudeckue XxapaKTepUCTUKH AATUYMKA YKA3aHbl B MHCTPYKIUU 110
JKCIUTyaTauuu. JJaT4MK TeMneparypbl TEPMONAPHBIA MTPEIHA3HAYEH U1 U3MEPEHU TEMIIEPATyp A0
900 °C. Hcnonb3yeTcst IpU BHITOJIHEHUN PAa0OT, CBA3aHHBIX C M3MEPEHHEM TeMIepaTyp IUIaMEHH,
IIJIaBJICHUS U PA3JI0KECHUs BEILECTB.




Jatuuk pH npennasHaueH i u3MepeHUs BoJIOpoaHoro mokaszatens (pH). B Hactosiee Bpems B
HIKOJIy TOCTYIMalT KOMOWHUPOBAHHBIE aTYMKH, COBMELIAIONINE B ce0e CTEKIISHHBIM 3JEKTPOJ C
AIIEKTPOAOM CpaBHEHHs, YTO JenaeT paboTy MO H3MEPEHHI0 BOAOPOAHOTO TIOKaszarens Oolee
koMdoptHoii. [{nanazon msmepenuit pH ot 0—14. Mcnone3yercs uisi u3MepeHUs BOIAOPOJTHOTO
MOKA3aTesl BOJHBIX PACTBOPOB B PA3IMYHBIX HCCIEIOBAHUSAX O0OBEKTOB OKPYKAIOIICH CPE/IbI.
JlaTynuK OUTHYECKOW IJIOTHOCTH (KOJOPUMETP) — MpelHa3HAueH s HU3MEPEHHS ONTHYCCKON
MJIOTHOCTU OKpAIICHHBIX pacTBOpoB (puc. 1). Mcnonb3yercs mnpu uszydeHuu Tem «PacTBopbi»,
«CKOpOCTh XMMHYECKHX pPEAKUUN», ONpPENEICHUN KOHUEHTpAllMd OKpPAUICHHbIX HWOHOB WJIHU
COCIMHECHUN. B KOMIIIEKT BXOAAT JAaTYMKUA C Pa3IMYHOM JUIMHOM BOJIH IIOJIYIIPOBOJHUKOBBIX
HMCTOYHHMKOB cBeTa: 465 u 525 HM. OOBEM KIOBETHI COCTaBIIsCT 4 MJI, IJTMHA ONTHYECKOTO myTH — 10
MM.

JlaT4MK 3JIEKTPONPOBOJHOCTU MPEAHA3HAYEH MJIsi W3MEPEHMS YACIbHOM 3JIEKTPONPOBOJHOCTH
JKUJIKOCTEH, B TOM YHUCJIE M BOJHBIX pPacTBOPOB BemlecTB. [IpuMeHsieTcss mpu HU3y4YEeHUU TEOpUU
3JIEKTPOJINTUYECKON JUCCOLMAINM, XaPAKTEPUCTUK BOJHBIX PACTBOPOB.

JaT4yuK XJIOPUI-MOHOB MCHOJB3YETCs Il KOJUYECTBEHHOTO OMNpPENENICHUs COJEPKaHHUS HOHOB
XJopa B BOAHBIX pacTBOpax, I0YBE, MPOAyKTax mnutaHus. K  [aTdyuKky NOJKIIOYaeTcs
noHocenekTuBHBIA dekTpon (MCD) (pabouuit 2yeKTpoa), MOTCHIHAT KOTOPOTO 3aBHUCHUT OT
KOHIIEHTPAIIUU OMPEeNIIeMOro HOHA, B IAHHOM cllydae OT KoHIeHTpanuu annoHoB Cl—. [Totennuan
NCD onpenensiroT OTHOCUTENBHO JIEKTPOJIa CPABHEHUS, KaK MPABHUIIO, XJIOPCEPEOPSIHOTO.

JaTyvK HUTPAT-HOHOB MpEeAHA3HAYEH JUJISl KOJWYECTBEHHOI'O OINPEAEIICHUs] HUTPATOB B PA3JIMYHBIX
00BEKTax OKpYXKaloLIeH cpebl: Bojie, OBoLIaX, (PPYKTAX, KOJIOACHBIX U3AETUSAX U T. [I.

Mukpockon 1uQpoBoil mpeaHa3HayeH Uis U3ydeHus: GopMbl KPUCTAIUIOB M HAOIIOIEHUS 32 POCTOM
KPUCTAJUIOB.

Anmnapar juisi npoBeieHus xumudeckux peakimil (AIIXP) npeanasHaueH g MOJNYyYEHUS U
JIEMOHCTPAIIMN CBOMCTB TOKCUYHBIX MApPOB U Ta30B. JTH BEIIECTBA MOJYUYalOTCs B KOJIOE-peakTope,
npu HarpeBaHuu (WM Oe3 HarpeBaHus) ra3000pa3HbIe BEIIECTBA MPOXOAT Uepe3 MOTIOTUTENbHbIE
E€MKOCTH (HacaJlKM) C paCTBOPAMHU PEareHTOB, BCTYNAIOT ¢ HUMH B peakuuio (puc. 3). M30bIToK raza
MOTJIOIIAETCS )KUAKUMHU U TBEPABIMH PEAreHTaMH, a TaK’K€ aKTUBUPOBAHHBIM YIJIEM. Amnmnapar yaiie
BCEr0 UCHOJB3YIOT JJIsl IOJYyYEHHUS U IEMOHCTPAIK CBOMCTB XJI0pa, CEPOBOOPO/IA.
[MuneTka-103aTop — MPUCIIOCOONEHHE, UCIOIb3yeMOe B JIaDOpaTOPUU NS  OTMEPHUBAHHS
onpenenEéHHOro 00bEMa KUIKOCTH.

bang xkoMOWHUpOBaHHAs MpelHa3HaueHa JJIs HarpeBa CTEKISHHBIX U (ap(OopoBBIX COCYIOB, KOTJa
TpeOyeTcs co34aTh BOKPYI HarpeBaeMoro cocyja paBHOMEpPHOE TeMIlepaTypHoOe IoJjie, n30exarb
MCIIOJIb30BaHUS OTKPBITOrO IJIAMEHHU U PACKaJIEHHOM 3JIEKTPUUYECKON CIIMpalIn

[IpuGop g TOJYYEHHS] Ta30B MCHOJB3YETCS JUIsl TOJYy4YeHUsT HEOOJBIIUX KOJUYECTB Ta30B:
BOJIOPOJIa, KMCIIOpoaa (M3 MEePOKCHIa BOJIOPOIA), YITIEKUCIIOTO ra3a.

[IpuGop /uIsi OKKUCIAEHUS CIUPTA HAI METHBIM KaTaIN3aTOPOM MpeTHA3HAYCH /I M3YUYCHUS PEaKIIun
OKHUCJIEHUS CIIUPTOB KUCIOPOAOM BO3/1yXa Ha MOBEPXHOCTU MEAHOTO KaTalu3aTopa

[lITaTuB J1abOpaTOPHBINA

[ItaTuB A5 TpOOUPOK

CrouproBKa

[TpoGupkoepkaTenb

TurenbHbIC TIUIITBI

Conep:xanue

I. Meroabl HayuHoro nmo3Haunms. ( 3 yaca)

XUMHYECKOE ITO3HAHHE U €ro METOABI. SKCHepI/IMCHT — Be)IYIIII/Iﬁ MCTOA HAYYHOI'O ITO3HAHUA
OKPYXKAaIOIIero  MHpa; B3aUMOCBSA3b METOJOB  HAYYHOTO TMO3HAHUSA. TEOPETUYCCKHE U
9KCIICPUMEHTAJIbHBIC ~ METOAbI  HCCIICAOBAaHUS,  OKCICPUMCHTalbHAs  IPOBEpPKAa  THIIOTES,
HUHTCpIpCTAllsA PE3YJIbTATOB JKCICPUMCHTAJIBHOIO HCCICAOBAHHA, OIPCACICHUC KAaUCCTBCHHOI'O
COCTaBa OPraHMYCCKUX BEIIECTB

JIeMOHCTpAIMOHHBIN 3KCIIEPUMEHT «DKCICpUMEHTalbHAs MpoBepka Tumore3bl. OmnpeneneHue
coJepKaHus KapOOHATa KalIbIUs B Pa3IMYHBIX 00BEKTaX)



[Tpaktuyeckas padora Nel «OmnpeneneHne Ka4eCTBEHHOI'O COCTaBa OPraHUYECKOTO BEIIECTBA»

Il. Opranuyeckas xumus ( 24 yaca)

Henpenenbubie yraeBomoponsl. IlonydeHue sThiieHa W u3ydyeHHe ero cBoOWcCTB. IlomyuyeHue
alleTUIeHa U U3ydeHue ero cBoicTB. MccnenoBanue (pu3n4ecKux CBOMCTBA CIMPTOB; 3aBUCHUMOCTb
CBOMCTB CIIHPTOB OT MX XMMMUYECKOro crpoeHus. [lomydeHue anpaernioB. XMMHUYECKUE CBOMCTBA
(deHona; cpaBHEHHE KHUCIIOTHBIE CBOMCTBA CIMPTOB, (PEHOJIOB U MX MPOU3BOAHBIX. Du3nueckue u
XMMHUYECKHE CBOMCTBA KapOOHOBBIX KHCJIOT, 3aBHCHMOCTh TEMIEpaTyp IUIABJICHUS M KHUCIOTHBIX
CBOMCTB KapOOHOBBIX KHCIIOT OT UX XMMHUYECKOI'O CTPOEHHs; CBOMCTBA OTAEIbHBIX MpeACTaBUTECH
KapOOHOBBIX KHCIOT. CBOICTBA CIOXKHBIX A(HUPOB; PEAKIIUU THAPOIH3A CIOKHBIX 3(PUPOB B KUCIION
U IIEJI04YHOU cpenax. CBOMCTBA MpeNeIbHBIX AMUHOB; CPABHEHHE CBOMCTB aMHHOB CO CBOMCTBAMM
aMMHaKa, CBOICTBa apoMaTH4YecKuXx amMHuHOB. (CBOHCTBa aMHHOKHCIIOT; 3aBUCUMOCTb CBOICTB
AMUHOKHCIIOT OT UX CcTpoeHMs. COCTaB, CTPOCHHUE U CBOMCTBA CHHTETUYECKHUX IIOJUMEPOB
Jlaboparopuslii onbiT Ne 1 «B3aumoeiicTBue 3TUIEHA ¢ PACTBOPOM IIEpMaHraHaTa Kajlus»
JlaGopatopHslii onbIT Ne 2 «B3aumojeiicTBre alieTuiIeHa ¢ pacTBOPOM IIEpMaHIaHaTa KaJus»
Jlaboparopuslii onbiT Ne 3 «CpaBHeHUE TeMIiepaTypbl KUIIEHUS OJJHOATOMHBIX CIIUPTOB.
JlaGopatopuslii onbIT Ne 4 «CpaBHeHUE TeMIepaTyp KUIIEHUS H30MEPOB.

Jlaboparopuslii onbiT Ne 5 «M3ydyeHue ncnapeHust OpraHM4eCKUX BELIECTBY

JlaGopatopusiii onbIT Ne 6 «TernoBoii 3¢ GexT peakuy OKUCIEHHUS STaHOIa»

JlaGopatopHsrii onbIT Ne7 «BrusiHEEe HUTPOTPYIINT HA KUCIOTHBIE CBOMCTBA (heHoa

JlaGopatopusliii onbIT Ne 8 «CpaBHeHUe TeMIepaTyp IUIaBJICHHS LIUC- U TPAHCHU30MEPOBY.
Jlaboparopubiii ombir Ne 9 «Ornpenenenue TemnepaTypbl IUJIaBIEHUS CTEapUHOBOM U
NaJIbMUTUHOBOM KHCIIOT»

Jlaboparopubiii onbeir Ne 10 «Omnpenenenue saextpornpoBogHoctd U pH pactBopa ykcycHol
KHCIIOTBI.

Jlab6opaTtopusbiit onbIT Ne 11 «3ydeHne cuitbl OJTHOOCHOBHBIX KAPOOHOBBIX KUCIOT»

JlaGopatopHsiii onbIT Ne 12 «Pacno3HaBaHne pacTBOPOB OPraHUYECKUX KHCIOT

JlaG6opaTtopusbiit onbIT Ne 13 «Illenounoit ruapoan3 sTUIaIeTaTay

JlaGopatopuslii onbIT Ne 14 «CpaBHEHHE OCHOBHBIX CBOMCTB aMMHaKa U METHIIAMUHAY
JlaGopaTtopusbiit onbIT Ne 15 «M3ydeHne OCHOBHBIX CBOMCTB aHMJIMHAY

JlaGopatopHslii onbIT Ne 16 «OmnpeneneHue cpeibl pacTBOPOB AMUHOKHCIIOT.

Jlab6opaTtopusbiit onbIT Ne 17 «KucnoTHbie CBONCTBa aMUHOKHUCIIOT

JlaGopatopHslii onbIT Ne 18 «CpaBHEHHE CBOWCTB pacTBOPOB Mbljla U CTUPAILHOTO OPOLIKa
[TpakTnueckas padota Ne 2 « M3roroBieHne Mojieneil MOJIeKyl OpraHn4eCKuX BEIECTBY
[Tpaktryeckas pabora Ne 3 O3nakomiieHue ¢ kosuiekuueil « Hedts u mpoayKkThl e€ nepepaboTKu»
[TpakTiueckast padora Ne 4 O3HakomiieHue C¢ KoJulekiuel « KameHHBIH yroib M HNpOAYKTHI €ro
nepepaboTKm»

[TpakTnueckas padora Ne 5 «CpaBHHUTeNbHAs XapaKTEPUCTHKA IIIFOKO3bI U Kpaxmasa

Pemrenue 3a1a4 Ha Temy « Onpenenenue GOpMyIibl HEU3BECTHOTO BEILIECTBA»

I11. CunTeTHYECKHE BHICOKOMOJIEKYJISIpPHBbIE coenHeHus1 (6 yacoB)

[Tomumeps! B npupoae. MIckycCTBEHHbIE M CUHTETHUECKHE MONIMMEpHL. Peaknuy noaumepusanuy U
NoJIMKOHAEeHcaluu. [IpuMeHenne noauMepHbIX MaTepuaioB

JlaGopatopusliii onbIT Ne 19 «OnpezeneHue Temrneparyp pa3MardeHus MoJIUMEPOB»

[TpakTnueckas padota Ne 6 « Pacio3naBanue miacrmacce»

[Tpaktuyeckas padora Ne 7 « 3ydueHnue cBOMCTB U cdep NpUMEHEHUS TOTUITHIICHA

[TpakTiueckas pabota Ne 8 « Pacno3HaBaHue BOJIOKOH»

Pemenue 3anau Ha TeMy « CBOMCTBA OJIMMEPOB

V. IIpoekTHasi 1eATeIbHOCTD ( B TeUeHHH ro/a). 3a1uTa NPoeKkToB ( 2 yaca)

Crpykrypa yctHOoro mokiana. CocTaBieHHE TeKcTa YCTHOTO mokiama. OdopmiieHrne MpOEKTHOM
pabotbl  (KommblOTepHBI  Bapuant). OdopmieHne  cnaiioBBIX  mpe3eHTauui.  3amuTa
HCCIIEIOBATENbCKUX paboT. BricTyruieHHMe Ha HaydHOW MIKOJBHOW KoHpepeHmmu. OreHka
pe3yibpTaToB paboThl. KomnekTuBHOE 00CYyXXAEHHE: YTO MOJYYHIIOCh, YTO BBI3BAIO 3aTPyAHEHUS,
aHaJIM3 Bcell paboThl HA MPOTSHKEHUU MTPOEKTA.



TeMaTHuyeckoe NIAHMPOBAHUE

Ne Tema 3aHaTHSA Koin. | ®opma [Mnaaupyemeie | O6opynoBaHue
qac pe3yNIbTaThI
| Mertoapl HayuHoro no3Hanus ( 3 yaca)
1 Xumunueckoe no3nanue u | 1 becena [Tonnmanue [Ipoektop
ero METO/IBI. HCIIOJIb30BaHUEM OCHOBHBIX
B3auMocBs3p  METOHOB Ipe3eHTAIH ME/I0B
HAy4YHOTO IMO3HAHUS Hay4YHOU
JeSITeTbHOCTH
Brinenenue
HKCHEPUMEHTA
KaK BeAYIIEero
MeToJa
HAY4YHOTO
NIO3HAHUS
2 JleMOHCTpallMOHHBIN 1 becena YMmerb Jlaboparopubie
HKCIEPUMEHT UCTIOJIb30BaHUEM UHTEPIPETHPO | BECHI,
«DKCcrepuMeHTaIbHas JEMOHCTpAINH BaTh HarpeBaTelbHa
poBepKa THITOTE3HI. pe3yabTaThI S TUTUTKA
Omnpenenenue JKCIIEPUMEHTA
coJiepkaHusi KapOoHaTa JBHOTO
KalbllUsl B Pa3IMYHBIX UCCIIEJIOBAHUS
00BEKTaAX» (dbopmynmpoBa
Th BBIBO/IBI
3 [Ipaktnueckass  pabora | 1 [TpakTrueckoe Ymetn JaTuuk
Nel «Omnpenenenue 3aHATHE JKCIIEPUMEHTA | TeMIIEPATypPhI
KauecTBEHHOTO0 COCTaBa JTHHO TEPMOTIAPHBIH,
OpPraHU4ecKoro JTOKa3bIBaTh CIHPTOBKA
BEIIIECTBa» 3JIEMEHTHEIN
COCTaB
HCCIIEelyeMOT0
BEIIeCTBA Ha
OCHOBAaHUU
KauyeCTBEHHBIX
peakuuii
Il Opranuyveckas xumus ( 24 yaca)
4 OcHoBHble  TOJOXeHus | 1 becena 3HaHue IIpoexrop
TEOpHH CTPOEHUS UCIIOJIb30BaHUEM OCHOBHBIX
OpPTaHUYECKHUX BEIIECTB. Npe3CHTAINH MTOJIOKEHHUI
Knaccudukanus TEOpUU
OpPraHMYeCKUX BEIIECTB A.M.bytnepo
1o HOMEHKJIaType Ba;  yMEHHUE
NIOITAK KJaccupuuup
OBaTh
Opr.BellecTBa
5 JIaGopaTopHBIii OTIBIT 1 becena YmeTs Hatuuk  pH,
Ne 1 «B3aumoneiictBue HCTIOJIb30BAaHUEM MOJy4aTh CITIUPTOBKA
THJIEHA C PacTBOPOM IKCIIEPUMEHTA STHJICH
MepMaHraHaTa Kajaus» Jeruaparanue
)74 3TaHoJIA,
JKCIIEpUMEHTA

JBHO




JOKa3bIBaTh

MIPUHAJIEKHO
CTh 3TUJICHA K
HEIpeeIbHbI
M
COETMHEHUSIM
6 JlaGopaTopHBIi OIBIT becena Ymetn Hatuuk pH
Ne 2 «BzaumopeiictBue UCII0JIb30BAHUEM [10J1y4aTh
aleTuiIeHa C pacTBOPOM JKCIIEPUMEHTA alEeTUIeH
IIepMaHraHaTa Kajaus» KapOuIHBIM
crocooom,
JKCIIEPUMEHTA
JBHO
JI0Ka3bIBaTh
MPUHAJIEKHO
CTh alleTUJIEHA
K
HENpeeIIbHbI
M
COETMHEHUSIM
7 JlaGopaTOpHBIi OIBIT becena Hayuurtsca Jatunku
Ne 3 «CpaBHeHue HCII0JIb30BaHUEM OIIpEeEIATh TEMIIEPATYPbI
TeMIIepaTypbl  KUIIECHUSA JKCIIEPUMEHTA TeMIepaTypsl | (TEpMOpPE3UCTO
OJIHOATOMHBIX CIIUPTOBY. KUTICHUS PHBII u
CIIUPTOB, TEePMOTIAPHBIN)
MpuHaJIekKaI | OaHs
UX K OJHOMY | KOMOMHHpPOBa
TOMOJIOTMYECK | HHas
OMY pany nabopaTopHas
8 JlabopaTOpHBIi OTBIT becena OOBsCHATD Jatunku
Ne 4 «CpaBHeHue HCII0JIb30BaHUEM 3aBUCHUMOCTDb | TEMIIEPATYPHI
TeMIeparyp KUTICHUS 9KCIIEPUMEHTA TeMIiepaTypbl | (TEpMOpPE3UCTO
HU30MEPOB. KUIIEHUS PHBII u
COUPTOB  OT | TEpPMOMIApPHBIiN)
quciaa aTOMOB | OaHs
yriepoaa B | KOMOMHHpOBa
MOJIEKYJIE, OT | HHas
CTPOCHUS nmabopaTopHas
YIJIEPOIHOTO
ckejera  JUIs
H30MEPOB
9 JlaGopaTopHBIi OIBIT becena OOBSCHATH Jatuuku
Ne 5 «M3yuenue MCII0JIb30BaHUEM U3MEHEHHE TEMIIEPATYPHI
UCHapeHus HKCIIEPUMEHTA TeMIeparypbl | (TEpMOpPE3UCTO
OpPraHUYECKUX BEILECTB)» npu PHBII u
WCIIAPEHNUH TEPMOIIapHbIN)
CIIHPTA, Oans
a¢pupa 1 | KOMOMHHPOBA
KHUAKOTO HHas
ajiKaHa nmabopaTopHas
10 JIaGopaTopHBIii OTIBIT becena Hayuntscs [Mpubop  mnsa
No 6 «TennoBoii addext HCTIOJIb30BAaHUEM ONpEACIIATh OKHCIICHUS
peakuuu OKHCJICHUS HKCIIEPUMEHTA TEIJI0BOM cnupra  Haj




9TaHOJIa»

s dexr

peakiuu
OKHCIICHHSI
3TaHoOJa
KHCJIOPOIOM
BO3/yXa

MEIHBIM
KaTajau3aTopo
M’
BBICOKOTEMTIIED
aTypHBI
JaTIUK
(Tepmornapa)

11

JlaboparopHbIit OTIBIT
Ne7 «BnusHue
HUTPOTPYIIIT Ha
KHCIIOTHBIE CBOIiCTBa
benomna»

Becena
HUCHOJIL30BAaHUEM
AKCIIEPUMEHTA

Hayuutscs
JKCIIEPUMEHTA
JIEHO
CpaBHUBATH
KHCJIOTHBIE
CBOMCTBaA
BEIICCTB 31
OOBACHATH
HaO0JII01acMEIe
pasnuyus

Hartuuk pH

12

JlabopaTopHBIi OTBIT

Ne 8 «CpaBHeHue
TeMIIepaTyp IUIABJICHUS
LIMC- U TPAHCU30MEPOBY.

Bbecena
UCHOJIL30BAaHUEM
AKCIEPUMEHTA

Hayuutscs
IKCIIEPUMEHTA
JILHO
CpaBHUBATH
TEMIIEPATYPHI
IJIaBJICHUS
KapOOHOBBIX
KHUCJIOT u
O0O0BICHSITH
Ha0JII01aeMbIe
pasITuaus

JaTuuk
TEeMIEPaTyphl
(TepMope3ucTo
PHBIIN)

13

JIaGopaTopHBIii OBIT

Ne 9O «Ornpenenenue
TEMIIEPATYPHI IJIaBICHHUS
CTE€apUHOBOMU u
NAJIbMUTHHOBOM KUCIIOT»

becena
HUCIIOJIb30BAHNEM
AKCIIEpPUMEHTA

Onpenenutsb
TEMIEPATYPbI
IUTaBJICHUS
CTEapUHOBOU
U
MaJIbMUTHHOB
o KHCJIOT;
YCTaHOBUTS,
MOKHO m
HCII0JIb30BATh
JAaHHBIA
MoKa3aresb
(Temnepatypy
TIJIaBJICHNUS)
ISt
UICHTH(UKAL
un ITUX
KHCIIOT

JlaTuuk
TeMIIepaTypbl
(Tepmope3ucTo
PHBIIN)

14

JIaGopaTopHBIii OBIT

Noe 10 «Onpenenenue
ANEKTPONPOBOJHOCTH U
pH pactBopa ykcycHoit
KHCIIOTBD).

becena
HCII0Ib30BAHUEM
AKCIIEPUMEHTA

HNureprperup
OBaThb
pe3yabTaThl
U3MEpPEHUI
pH u
JNEKTPOIPOBO
JHOCTH

Jatuuk  pH,
JaT4uK
JIIEKTPOIPOBO
THOCTHU




pacTBOpoB

15

JIabopaTopHBIil ONBIT

No 11 «M3yuenue cuibl
OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT»

Becena
HUCHOJIL30BAaHHUEM
AKCIIEPUMEHTA

Jenatpb
BBIBOJIBI 0
cuie
UCCIIeTyeMBIX
JNEKTPOJIUTOB
B YAaCTHOCTH O
cuie
KapOOHOBBIX
KHCIIOT

Hatuunk  pH,
JaT4uK
JIIEKTPOIPOBO
JHOCTHU

16

JlaGopaTopHBIi OIBIT

No 12 «Pacno3naBanue
pacTBOpoB
OpPraHUYECKUX KUCIOTY

becena
HUCII0Ib30BaHUEM
IKCIIEpUMEHTA

Hamepsars pH
BBIJIAaHHBIX
pacTBOpOB
OpPTaHHYECKUX
KHCJIOT, Ha
OCHOBaHUU
MOJy4YEHHBIX
pe3yNIbTaToB
UACHTUDULTAD
OBaTh
OeH30IiHYIO,
CAJTUIIAIIOBYIO
U IaBEJIEBYIO
KHCIIOTHI

Hatuuk pH

17

JIaGopaTopHBIii OBIT
No 13 «[Ilenounoit
TUAPOJIN3 HTUIIALIETATA)

becena
HUCIIOJIb30BAHNEM
AKCIIEPUMEHTA

IHomyuuts
JKCIIEPUMEHTA
JIbHBIE
JTAHHBIE 0
3aBUCUMOCTHU
pH pactBopa
mieJIo4yn  OT
BPEMEHHU B
npolecce
TUAPOIIN3a

Jaruuk pH

18

JIaGopaTopHBIii OBIT

Ne 14  «CpaBHeHue
OCHOBHBIX CBONCTB
aMMHakKa u
METUJIAMHUHA»

becena
HUCIIOJIb30BAHNEM
AKCIIEPUMEHTA

N3yuuts
OCHOBHBEIC
CBOMCTBaA
MpeeTbHBIX
aMHUHOB.
YMmeThb
OOBICHATH
pe3yJIbTaThI
U3MEpPEHHUS

pH pacTtBOpOB
aMMMaKa H
MpeEeTbHBIX
aMHHOB

Jaruuk pH

19

JlaGopaTopHBIi OIBIT

Ne 15 «3yuenue
OCHOBHBIX CBONCTB
AHWINHA)»

becena
HNCITOJIBb30BAHHUECM
IKCIIEPUMEHTA

N3yuuth
OCHOBHEIC
CBOMCTBaA
aHWINHA.
YMmeTh
0OBACHATH

Hatuuk pH




Pe3yNbTaThI
U3MEPECHUS
pH pactBopoB
coJier

aMMOHUS,
HpeneabHbIX U
apoOMaTU4eCKU
X AMHUHOB
20 JlaGopaTOpHBIi OIBIT becena Okcnepument | Jatumk  pH,
Noe 16 «Ompenenenue HCIIOJIb30BaHUEM aIbHO JTaTYUK
cpeabl pacTBOpoOB HKCIIEPUMEHTA OIIpeIeJINTh 3JIEKTPOIIPOBO
aMUHOKHCIIOTY. pH pactBOpOB | IHOCTH
aAMHHOKUCIIOT.
HccnenoBath
B3aUMO/JIENCTB
ue
aAMHHOKHUCIIOT
c
COEMHEHUSIM
U Meau |
IIMHKA
21 JlabopaTopHBIil OTBIT becena YcTaHoBUTH Hatuuk  pH,
Ne 17  «Kucnorusle UCIIOJIb30BaHUEM 3aBUCUMOCTb | JIaT4UK
CBOMCTBAa aMUHOKHUCIIOT» AKCIIEPUMEHTA KHUCJIOTHO- AJIEKTPOIPOBO
OCHOBHBIX JHOCTU
CBOMCTB
aMUHOKHCIIOT
oT 170
XUMHYECKOTO
CTPOECHHUS
22 JIaGopaTopHBIii OTBIT becena Okcnepument | Jlarunk pH
Ne 18  «CpaBHeHue HCITOJIb30BaHUEM aJIbHO
CBOICTB pacTBOpOB JKCIEPUMEHTA JIOKa3bIBaTh
MblJIa W  CTUPAIBHOIO OTIINYUTEIBH
MOPOILKa bIE YepTHI
pacTBOpPOB
23 IIpakTruyeckas pabora IIpakTueckoe Nsrorasnusar | Illapo -
Ne 2« HWsroroBienue 3aHATHE b MOJIENIN | CTEPKHEBOMN
Mozenein MOJIEKYI MOJIEKYJT Habop
OpPraHMYECKUX BEIIECTB)» OpPraHUYECKUX
BELIECTB
24 [IpakTuueckas pabora [IpakTrnueckoe 3HaHue Komneknnsa — «
Ne 3 OsHakomieHue ¢ 3aHATHE OCHOBHBIX Hedtb "
kotekuue « Hedtp u MIPOJTYKTOB MPONYKTBI €€
MIPOJYKTHI eé nepepaboTKu | mepepaboTKu»
nepepadoTKI HetH u
cdepsl ux
IPUMEHEHMSI
25 [TpakTuueckas pabota [IpakTrueckoe 3HaHue Komnekuust — «
Ne 4 OsHakomieHue c 3aHATHE OCHOBHBIX KameHHbII
KOJUICKLIUEH « IIPOAYKTOB YIoJib 5
Kamennspiii  yromp u nepepaboTKH | MPOAYKTHI €ro
IIPOJYKTHI €ro KaMEHHOT' O nepepadoTKM»




nepepadoTKI yris U cdepsl
ux
IpUMEHEHHUs
26 [TpakTuyeckas pabora 1 [TpakTrueckoe Ymenue JBa
Ne 5 «CpaBHurenbHas 3aHATHE CpaBHUBATb XUMUYECKUX
XapaKTepUCTHKA BEIIIECTBA CTakaHa, TEpKa
TJIFOKO3bI U Kpaxmaay OJTHOT'O IIPOMBIBAJIKA,
KJjlacca U | Mapis,
NOJ4EPKUBATh | CIUPTOBKA
ux
0COOCHHOCTHU
27 Pemenue 3anauy Ha Temy | 1 IIpakTHueckoe 3HaHue Kanbkyisarop,
« Onpenenenue 3aHsITHE OCHOBHBIX [ICXD
(bopMyIBI HEM3BECTHOTO bopmyn s
BEILIECTBA» peleHus
3a1a4, yMEeHUE
UX MPUMEHSTh
B xoJie
peleHus
11 CunTeTHYeckne BLICOKOMOJIEKYISIPHbIE coeJMHEeHUsI (6 4acoB)
28 [Tonumepst B mpupoze. | 1 becena ¢ | Ymenue [IpoekTop
HckyccTBeHHBIE " UCTIOJIb30BaHUEM NPUBOJIUTH
CHUHTETHYECKUE Ipe3eHTaluN pUMEPBI
TIOJIMIMEPHI PUPOIHBIX,
UCKYCCTBEHH
BIX "
CHUHTETHYECKHU
X TTOJINMEPOB
29 JIaGopaTopHBIii OBIT 1 becena ¢ | Hayuntscs Hatuuk
Ne 19 «Omnpenenenue HCII0JIb30BaHUEM JKCIIEPUMEHTA | TeMIEPATyPhl
TeMmmeparyp HKCIIEPUMEHTA JIBHO TEepPMOMAPHBII
pa3MsATYCHHS OTIpeNeNATh
MOJIMMEPOB» KOJINYECTBEHH
13
XapaKTepUCTH
KA
MOJIUMEPOB,
XapaKkTepu3y
FOLITUX 170'¢
IKCILTYaTaIuo
HHBIE
CBOICTBa, B
YaCTHOCTH
TEMITepPaTyphI
pa3MsATYeHUs
30 [IpakTuueckas pabora 1 [TpakTHueckoe Ymenue Habop
Ne 6 « Pacno3naBanue 3aHsATHE pacro3HaBaTh | IUIACTMACC
I1acTMace» IJIaCTMAcChl
10 OCHOBHBIM
IIpU3HAKAM
31 [TpakTryeckas pabora 1 [TpakTrueckoe 3HaHue Ha6op «
Noe 7  « HWzyuenue 3aHATHE BOKHEHUIINX [TonusTunen u
CBOWCTB u chep CBOWCTB MOJIMATUIICHOB




IIPUMCECHCHUA
IIOJIMITUIICHA»

MOJTUATUIICHA
n OCHOBHBbIX
chep €ro
MIPUMCHCHU S

ast
TPOLYKITUS

32

[IpakTrueckas pabota
Ne 8 « PacmosznaBaume
BOJIOKOH»

[IpakTrueckoe
3aHATHE

VYMmenune
pacro3HaBaTh
BOJIOKHA IO
OCHOBHBIM
MpU3HaKaM

Komnekuusa — «
IIpuponusie
BOJIOKHAY;
KOJUICKIIUSA ~ «
HckyccTBeHHBI
e u
CUHTETUYECKU
€ BOJIOKHA

33

Pemenue 3amau Ha Temy
« CBolicTBa IOJUMEPOB»

[IpakTrueckoe
3aHATHE

3HaHue
OCHOBHBIX
bopmyn
penIeHus
3a/1a4, yMeHue
UX MPUMEHSTH
B XoJie
penIeHus

JIA

Kanbkynsitop,
I[ICX5

IV IIpoekTHasi 1esATeIbLHOCTD ( B TeUEHH

H roja). 3ammra npoekToB ( 2 yaca)

34

IIpoekTHas
JESTEIbHOCTD

1

3ammura npoexTa

Ymenue
CO3/1aBaTh
IIPOEKT,
apryMeHTUPOB
aHo
IIPOBOJUTH
€ro  3almry,
BBICTYIIATh
nepen
ayIUTOpHUEN

IIpoexrop
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[IpoekTHas
NEeATEIbHOCTD

3amura npoexTa

Ymenune
CO3/71aBaTh
MIPOEKT,
apryMeHTHUPOB
aHo
IIPOBOJUTH
€ro  3almry,
BBICTYIIATh
nepen
ayIUTOpHUEN

IIpoexTop




