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[Iporpamma pa3zpaboTaHa Ha OCHOBaHUM TPeOOBaHUH (eAepaIbHOIO TOCYAapCTBEHHOTO
00pa30BaTeNpHOrO CTaHAapTa OCHOBHOTO ob1iero odpazosanus (IIpukaz Munucrepcrsa
oOpasoBanus u Hayku Poccutickoit @enepannu (Munobpuayku Poccun) ot 17 mexabps
2010 r. Ne 1897 "O6 yTBepx)aeHuu (heaepabHOTO TOCYIapCTBEHHOTO 00pa30BaTeILHOTO
CTaHJapTa OCHOBHOTO 001iero oOpa3oBaHuA") C HW3MEHEHUSIMH U JIONOJHEHUSIMH,
KoHuenumu ayxOBHO-HPABCTBEHHOTO PAa3BUTHUSI M BOCIUTAHUS JIMYHOCTH TPaKJaHWHA
Poccun, «MeTtonuyeckux peKOMEHIAIUMH MO0 YTOYHEHUIO TOHATUS M COJEpKaHUs
BHEYPOUYHOM JNEATEeIbHOCTH B paMKaX pealu3allid OCHOBHBIX 00111€00pa30BaTEIbHBIX
nporpaMM, B TOM YHCII€ B YacTH MPOEKTHOH AesTenbHOCTH» (mHchbMO [lemapramenTa
rOCy/IapCTBEHHOW MOJIMTUKUA B cepe BOCMUTAHUS JAEeTed U MoyoAeku MuHOOpHayKu
Poccun ot 18.08.2017 1. Ne 09-1672), minanupyeMbix pe3yibratoB ocBoeHus OOIT OO0
MBOY «lIkomna Ne 35»

HanpasJjieHue pa3BuTHsi JMYHOCTH. OOIICMHTEIIEKTYaTIbHOE
Bo3pacr o0yuarommuxcesi: 14- 16 ner

Cpoxk peanuzanuu: 1 ron

KosuvecTBo 4yacoB B roja: 34 gaca

Coaep:xkanue Kypca
NHcTpykTaxk 1O TexHUKE O€30MacHOCTH TMPOBOJUTCS HA KaXJOM 3aHATUM Tepe

MIPOBEICHUEM SKCIIEPUMECHTA.
1. BBenenue
1.1 Beéoonoe 3amamue. 3HAKOMCTBO Y4YaIIUXCS C HOBBIM YYCOHBIM KypCOM BO
BHEYPOYHOMH JIEATEITHHOCTH.
1.2 Mecmo xumuu 6 ecmecmeoznanuu. 3apoxacHIC XUMUU Kak HayKu. CBsI3b XUMUU
C TIPAKTUYECKOU KU3HBIO YEITOBEKA.
Ipaxmuueckas wacmeo.
Co3znaHue Mo3HaBaTeIbHBIX KPOCCBOPIOB M IPYTUX MHTEPAKTHUBHBIX YITPAKHEHUMH
na LearningAps.org umu MyTest.
2. DKCIepUMeHTATbHbIE OCHOBbI XUMHUH
2.1 Bewyecmea. IIpuemot odopawienus c eewjecmeamu.
M3ydeHne mpaBWI TEXHUKU 0€30MMaCHOCTH, TPEIYNPEKIAIOMNX H 3aIpPEIIaroIInX
3HaKoB. IlepBas nomois. IIpoTuBONOKApHBIE CPEACTBA 3AIUTHI.
3HAKOMCTBO C BEMISCTBAMH, BCTPCUANOIIMMKCS B OBITY: HOJIHAs HACTOWKA, MEIb,
ATIOMUHHMA, COJIb, THINEBasl COAA, JUMOHHAs KHUCIOTa, YKCYCHas KHCJIOTa, BOJA,
MEIHBIA Kymopoc. OTiHYue BEmEeCTB IO (PU3UYECKMM CBOMCTBaM: arperaTHoe
COCTOSIHME, IIBET, 3alax, BKYC, pacTBOpUMOCTh. [IpaBuna XpaHeHUs BEIIECTB B
naboparopur. TOKCHYHOCTH BEIIECTB JUIS JKUBBIX OPraHU3MOB OINPEACIACTCS WX
XUMHYECKUMH CBOWCTBAMH, WX CIIOCOOHOCTBIO BCTYNAaTh B XUMHYECKHE PCAKIIHH.
[IposiBeHUsT TOKCHYHBIX BEIIECTB y YEIOBEKA: XMUMHYECKHH O0XKOT, pa3ipakeHHe
CIIM3UCTHIX 00O0JIOUEK, KaTap NbIXaTeNbHBIX MYyTEH, aNIEPTUIECKUE PEaKIUU, OCTPHIS



2.2

2.3

2.4

JE€PMaTUThI, KAHLIEPOT€HHOE JIEWCTBHE, TOPAKEHUSI OPTaHOB, BO3MOXKHOCTD JIETAJIbHBIX
ucxozos. [IpaBuna orb6opa BemiecTB (TBEpAbIE, MOPOLUIKOOOPA3HbIE, KHUIKHE, BOIHBIC
pacTBOPHI, 0c000€ BHUMaHUE — pab0Ta TOJIBKO ¢ MAJILIMU 00BEMaMH BEIIECTB).

Tecm Ha ocHOBe 3amannii u3 oTKpbIToro 6anka ®UIIU (pazaen «MeTobl TO3HAHUS)
Ilpaguna 6e3onacuoit padomvt npu npoeedeHuu 3Ikcnepumenma. Texnuka
aadopamopHux padom.

3HaKOMCTBO C JIa0OpAaTOpPHBIM OOOPYJOBAaHMEM: CTEKJISIHHAs MOCyJa (XUMHUYECKUE
CTaKaHbl, KOJIObI, BOPOHKH, JICIUTEIbHBIE BOPOHKU, MEpPHAs TIOCY/a), BEChI, IIITATUBHI
TUTsI MPOOUPOK U PpHOOPOB, HATPEBATEIBbHBIN TPHOOP-CIMPTOBKA, (hapdopoBas mocyaa
(BbIapUBATEIIbHBIC YAIIKHU, TUTJIN, CTYIKH, IIIATEIIN) U JP.

be3onacHas paboTta co CTEKI0M, TPOOKaMH (AEMOHCTpalUs PE3KU CTEKIISTHHBIX TPYOOK,
UX HarpeBaHus i1 U3MEHEHUS (DOPMBI).

IIpakmuueckas uwacme.

CoOopka mpubopa 1 noiydeHus ra3oB. [IpoBepka Ha TepMETUYHOCTh. 3aKpEIICHHUE
ero Ha mraruBe. PucyHok npubopa mpu nomoniu tpadapera.

Hazpesamenvuvie npubopol.

CnuptoBka. ['azoBas ropenka. [Inutka. Boasnas O6ans. HazHaueHue HarpeBaTelbHBIX
pruOOPOB.

N3ydeHne CnupTOBKU: COCTaBHBIE YaCTH U UX (PYHKIIHS.

['oprodee TOMIIMBO AJIsi CHUPTOBOK: ATHIIOBBINA cIUPT. OCOOEHHOCTH PEAKIIMN TOPEHUSI:
BbIJIeJICHUE Teruia U cBeta. Cyxoe roproyee

[IpaBuna HarpeBaHusi MPOOUPOK C BOJHBIMHU PACTBOpPAMU (TIPEABAPUTENIHHBINA MPOTPEB
BCEU MOBEPXHOCTHU, 00sI3aTEIIbHBIA HAKJIOH TPOOUPKHU, OTBEPCTHE MMPOOUPKHU «OT CeOs»,
3aKperuIeHuE JepKaTesis MPpoOUpKH).

HUcnonbs3oBanue TUrIEH NOpU MNPOKAIMBAHWMM BelecTB. Ha3zHaueHune omnepanuun
MPOKATNBaHUS.

IIpakmuueckas uacmo.

N3yuenue miamenn. PUCYHOK rutameHu.

CoOopka mpubopa aJis BBITApUBAHUS COJU (KOJBIIO HA IITATUB, BBITapUBATEIbHAS
Yalika, BOJHBIA pPAacTBOpP COJM, CHOHPTOBKA). PucyHok mpubopa mnpu momormu
Tpadapera.

Yucmuie eeuyecmea, ocooo uucmote eeutecmea. Ipumecu. Cmecu. CiocoObl OUUCTKU
BCIIECTB OT Ipumecer u pasxgeneHus cMmecel. @DunbrpoBanue. [leperonka.
Kpucrannuzanus. Pazaenenue ¢ moMOIIbi0 MarHuTa, J1eJIMTEIbHON BOPOHKHU
IIpakmuueckas uacmo.

| BapuaHT: cMech PEYHOIO MECKa U caxapa.

2 BapHaHT: CMECh PEYHOT'0 NIECKA U TOBAPEHHOU COJIH.

CocTaBUTh CcXeMy MOCIEA0BATENIbHOCTU oOlepanuil (pacTBOpeHue, (GuiIbTPOBAHUE,
BbinapuBanue). CpaBHUTh W OOCYIAUTH pe3yJbTaThl JABYX BapuaHTOB. OOpaTuTh
BHUMAaHHE Ha CMECh caxapa U mnecka (y HEKOTOPBIX YallKd TMOKPBUIMCh KOPUYHEBOM



Maccoil), Ha Ba)XHOCTb YCIIOBUN NPOBEIECHMSI HKCIIEPUMEHTA, B JJAHHOM cCllydyae Ha
CBOEBPEMEHHOE MPEKpalleHne Harpena.

2.5 Memoowt no3nanus 6 ecmecmeo3HaHuu.
Ha6monenue. DxcniepuMment. MoenupoBaHue.
VYcnoBus npoBeeHUst HAOJIOICHUSI KAK OCHOBHOT'O METO/1a TO3HAHUA. MBICTUTEIBHBIH
U pEalbHbIH HKCIIEPUMEHT. YHHUBEpCaJIbHbIE 3HAHUS 4YEJIOBEUEeCTBA Ha OCHOBE
HaOmoaeHus. dusnyeckre U XUMUYECKUE SIBIICHUS.
IIpakmuueckas uacme.
bpoyHoBckoe aBmwkeHHe TMOA MHUKpockornmoM. OOHapykeHHe XKupa B CeMEHaX
nojacoinHeuHnka. OOHapykeHrne kpaxmaina B kapTodene. OOHapyKEHHE YTICKUCIOTO
raza B BblJpIXaeMOM Bo3ayxe. JloOaBieHne TMMOHHON KUCIOTHI B yail. OdopmiieHue
padoTHI.

Hazpanue onsiTa Kaxk BITONHSIN Yro Ha6J'II-O,ZIaJ'II/I

OO6paTuTh BHUMaHHUE HA MPAKTUYECKHUE 3aJIaHUs MPOILILIX 3aHATUN. AKIIEHTUPOBATh,
YTO METO]1 HAOJIOICHUSI — OCHOBHOM METO/ MO3HAHUSI.

2.6 Booa. Pacmeopvli. Mopckas u npecnasa eooa. buonozuueckue »cudkocmu: KpoBb,
muMda, KJIETOYHBIN COK. DKOJOTUYECKHE MPOOJIEMBI BOBI. IJIEKTPOIPOBOTHOCTh KaK
CBOMCTBO pacTBOPOB DJIEKTPOIUTOB (TIpaBuiia 0€30MaCHOCTH C DIIEKTPONPUOOpamMu).
llpaxmuueckas uacme.

OnpeneneHue ¢ MOMOIIBIO 3JIEKTPOIPOBOJHOCTH PACTBOPOB: B KAKOM XHUMHUYECKOM
CTaKaHE€ HaXOJMTCS JUCTWUIMPOBaHHas Boja. JlaHel Tpu pacTBopa: pacTBOp
MMOBAapEHHOW COJIM, PaCTBOp caxapa, JUCTUIIMpoBaHHas Boga. OpopmieHue padoThl.

Ha3Banue pactBopa Yro  nabmomaem  (3aropaercs
JAMITOYKa WIIA HET)

Kak pacrio3Hath: B KakoM CTakaHe — OUCTWUIMPOBAaHHAs BOJA W PAcTBOP caxapa.
JIOJIKHBI IPEIIOAKUTH IBa CIIOCO0a: OPraHOJENTUYECKUI U BhIIapUBaHUE.

2.7 Maccosaa 00ona pacmeopeHHO20 6ewiyecmea, UlU HPOUECHMHAA KOHUEHMPAyus
eewjecmea 6 pacmaeope.
B3semmBanne. PasnoBeckl. HaBecka. Mepnas mocyna (MepHBbIE CTakaHbl, KOJOBI,
HWIMHAPHI).
IIpaxmuuecxas yacmeo.
[IpuroroBienue pacTBOPOB ITIOBAPEHHOM COJIY 3aJaHHOU KOHLIEHTPALUH.
IIpuroroBiaeHUE MUAMYYETO HAIMTKA U3 IUILEBOU COJbI, TMMOHHON KHUCIIOTBI, caxapa U
aCKOpOMHOBOM KHUCIJIOTBI: Ka)KAasl Ipylna ONpeesseT KOJUYECTBO BEIIECTB Ha CBOE
ycMmoTpeHue. CpaBHEHUE U OOCYKIEHHE NMPUTOTOBJIEHHBIX HAUTKOB C T.3p. BKYyca,
¢ukcanuu HabmogaeMbIX 3(PGEKTOB, PacUETOB WM BBIMOJIHEHUS «HA TJIA30K»,
AKCIEPUMEHTAIIBHOU KYJIBTYPBI.

2.8 Hacviuiennbvie u nepecvliyyeHHble pacmeopbl.



Memoouka eévipawguseanusn Kpucmanioe. Monokpuctamwi. Kpucraminueckue Apy3bl.
UTto Takoe «3aTpaBKay.

JleMoHcTpanus NEPECHIILIEHHOTO pacTBOPA alleTaTa HaTPUsl.

IIpakmuueckas uacmo.

[IpuroroBieHre HACBIILIEHHBIX U MEPECHIIIEHHBIX pacTBOPOB. [IpUroToBIeHHE BOIHBIX
pPacTBOpPOB MEIHOrO KyIopoca, XJIOpHAa HaTpus, caxapo3bl i BbIpAlUBAHUS
KpUCTaIOB. BripalmBanre KpuCTaJJIOB U3 PaCTBOpa KAMEHHOM COJIM Y MOJUPOBAHHOM
COJIU: €CTh JIM pa3Hunia. [louemy st BeIpaliuBaHus KPUCTAIIOB KAMEHHAs COJIb JIy4Yllle,
yeM uoaupoBaHHad. [loayueHune OKpalleHHBIX KPHUCTAUIOB COJU C UCIOJb30BAaHUEM
MHIIEBBIX KpacuTesel. BpIpamyBaHue KpPUCTAUIOB MEIHOTO KYyIOpOCa M3 BOJHO-
CIIUPTOBBIX PACTBOPOB.

3. 3HaKOMHMMCSI C MUPOM HAHOYACTHII

3.1 Mooenuposanue. Monenu B ecrecTBO3HaHUU (IJI00YyC, KapThl, (U3HMUECKUE MOJIEIH,
OMOJIOTUYECKHUE MYJISDKH, KPUCTAJUIMYECKUE pelieTk). Moienn aToOMOB U MOJIEKYJT B
XUMUH.

IIpakmuueckas uacmo.
N3rotoBiienre Moenei MoJIeKyJl U3 NOAPYYHBIX cpeAcTB. PaboTa BooOpakeHUsI.

3.2 Cmpoenue sewyecmea. Pazmepol uacmuy. Hanouacmuuyo.

Ilpoexmnas 3a0aua Ne 1. Kak y3HaTh IpUMEpHbIE pa3Mepbl BUTAMUHHOTO JpaXke
«YHaeBut», «PeBuT», ymakoBKM KOTOPBIX PACIOIOKEHBI Y BaC Ha CTOJIAX, HE OTKPHIBAs
OaHOuYeK.

Ilpoexmuas 3aoaua Ne 2. Y Bac Ha cTOjIax HaxXOASTCS MEPHBIN IWJIMHIP, KOJIOA C
BOJIOM, BEChl PHIYAXHOIO THUMA C HAOOPOM pa3HOBEeCOB. lIpenoxkute CrocoOsl
OnpeaeneHus pa3MepPOB MOJIEKYJT BObI (MPAKTUYECKUI U TEOPETHUECKHI).

Bonpoc: OTHOCUTCS 1M MOJIEKyIa BObI K HaHouacTuiiam? [louyeMy BUPYChI Ha3bIBAOT
HaHOpoOOTaMu?

3.3 Konnouonvie cucmempol: nouea, 2iuna, npupooHsle 800bl, 6030yX OblM, MUHEPAIbI,

xj1e0, MO10KO, macno, Kpoew...Konnouonvie u ucmunnvie pacmeopvt. ONTHYIECKUE
cBoricTBa: «3ddext Tungansy, «IBICHUE HCKPAIIUXCS cJIoeB». KOO IHbIC YaCTHIIBI
U UX pa3Mepbl. Ixcnepumenmanvras zaoaua Ne 1. Ha cronax: nazepHas yka3ka u
Ja3epHbINA (POHAPHUK C KPACHBIM JIy4OM, JBAa XUMHUYECKUX CTaKaHa: B OJTHOM 3aBapEHHBIN
NMaKeTUK Yas, B IPyroM — uucTtas Boja. [Ipornycture nyd nazepHoro ¢oHapuka yepes
cTakaHbl. B kakoM cTakaHe, 1o-BailieMy MHEHUIO, HAXOUTCs KoJulonHas cuctema’? Ha
YeM OCHOBBIBAETCS Ballle MPEANOIOKEHHE?
Oxcnepumenmanvuas — 3a0aya Ne 2. BaM BblIaHbl PacTBOpHI aleTrara CBHUHIA
Pb(CH3;COQ),; wu momgmnma kamus Kl, mratuB ¢ mpoOMpKaMu, CIIUPTOBasl TOpeIika,
npobupkoaepxkatenb. B mpobupky Haneiite 2 M pactBopa Kl (BeicoTol 2 cM) 1 3aTeM
npuneiite 2 ma pacrBopa Pb(CH3COOQO), . Obpasyetcst »xenthlii ocamok. Harpetite
OpoOUpPKY 10 pacTBOPEHUsl Ocajika. 3aTeM OXJaJuTe MPOOUPKY OKOJIO 2-3 MHUH H
MOMEIIaeM B COCYJ C XOJIOJIHOM jeAsHoN Boaoi. Uto Habmomaere? UTo nmpoucxoaut
MIPU BCTPSIXUBAHUU TIPOOUPKHU?



Wtak, Bbl TOJBKO UYTO OOHAPYKWIM Pa3IMUUE MEXK]y HUCTUHHBIMU PACTBOPAMH H
KOJUIOMJTHBIMH PacTBOpaMu. B mocnemHux BbI HAOTIOMATN TMPOSIBJICHUE ONMTHYECKUX
apdexToB: «ddhdext Turmans» (ke 3a1. Nel) u «sIBIEHNUE UCKPSIIMXCS CI0EBY (IKCII.
3a1.Ne2).

Bomnpoc: Kak noka3aTe, 4TO MBUIBHBIN pacTBOP sBJISIETCS KOJUTOUHOM cuctemoi? (I1o
paccesiHUIO CBETa B pacTBope -KOHYC TuHaams).

UTo mNpoUCXOAUT €ClAM B MBUIBHBIM pacTBOp [00aBUTh IOBAPEHHYIO COJIb?
(ITpo3paunsblii mpexae pacTBOp PE3KO MYTHEET, 00pa3yroTCsi KPYIHBIE XJIOMbS).
3HAKOMCTBO C SIBJICHUSIMHU KOAryJisiiiiy U BbICAJIMBAHUSI.

lIpoexmnas 3a0aua Ne 1.]IBa yueHrUKa IPUTOTOBUIIA CMEChH U3 PACTUTEIILHOTO Macia 1
BOJIbI: JT0OABMB TMOJIOBUHY 4aitHOW j0kku Macia B 200 mut Boawl. OAWH U3 HUX
YTBEPKIAET, UTO MOJTYUYEHHAS] CMECh SBJISIETCSI KOJUIOUIHBIM PACTBOPOM, a JIPYyroi 3T0
orpuniaet. Kto mnpaB? CBoi OTBET WJUIIOCTPUPYHTE CHUMKAMU Ha MOOUJIHLHOM
tenedone. (IIpaBpl 06a yueHuka. Bee 3aBucHT 0T 0COOEHHOCTEN MPUTOTOBIICHUSI CMECH.
Ecnu npocto pa3merniats Maciao B Boje, TO KOHyc TuHamns He HaOmogaeTcs. Ecnm ke
AKTUBHO B30aJITHIBAaTh CMECh B TEUCHHE HEKOTOPOTO BPEMEHU, TO CMECh MYTHEET U B
TaKOM pPacTBOpPE XOPOIIO BHUJEH KOHYC PACCEIHHOTO CBETa, TO €CTh MOSBISIOTCS
MEJIKOJIUCTIEPCHBIC YAaCTUIIBI KalleJIeK Maca).

BriBoa: KOJIIIOMIHBIE pACTBOPHI MOKHO OOHAPYKUThH MO ONTHYECKOMY TeCTy «d(PdeKT
Tungans», KOTOpbii 0OHAPYKUBAETCS, €CIM KOJUIOMIHBIC YACTHUIBI HE MPEBBIIIAIOT
JMara3oH HAHOPAa3MEPOB.

3.4 Memoowt u cpedocmea IMnupuUecKozo Uccie008aHus.

Ha npenpiayux 3auaTusx Bl BBITOIHSUIA SKCIEPUMEHTANIBHBIC U TPOCKTHHIE 3a/1a4H.
Kaxk BbI 1ymaeTe, kKake METO/Ibl UCCIICIOBAHUSI BbI UCIIOJIH30BAINA?

1. Habmonenue. 2. DxcnepumenT. 3. M3mepenue. 4. CpaBHeHUE

Bcnomuute 3amaHusi, TpOCMOTPUTE CBOM 3alMUCH U MPOKOMMEHTHUPYWUTE UX C TOUKH
3pEeHUS HWCIOJIb30BAHHBIX METOJIOB HCCIICNOBaHUSA. YeM BBI TOJIb30BAIHUCH, YTOOBI
PEIINTh MOCTABICHHYIO TIEPET BAMH MPOOIeMy.

IIpoexmuas 3aoaua Ne 1. Halimute, ueMy paBHa TUIOTHOCTh aTFOMHUHUEBOHN (OJIBTU U
MEJTHOW WM CTaJIbHOW OOJBAHKH HEMPaBUILHOW (HOPMBI, KOTOPHIC JIKAT HA BaIINX
cronax. Unet obCcyxieHue.

JIOJDKHBI MPENIIOKUTh TUIaH PEIICHUS 3TOM 3a7adyu, ONPEAC/INTh KaKue HeOOXOIUMBbI
U3MEPUTEIbHBIE MPUOOPHI IJIs PEIICHUS ITON 3a/1a4H.

CpaBHUTh HaWJEHHOE 3HAYEHHUE IUIOTHOCTH AaJOMUHUSA, MEAU WM CTald  CO
CIIPaBOYHOM BEJIMYUHOM.

3.5 Kax cmenens uzmenvueHHOCMU 61UAEH HA 00W{YI0 NIOUWLAO0L CONPUKACAIOUWLUXCA
yacmuy. OObBEeMHBIC B3pPHIBEI HAa MYKOMOJBHOM 3aBOJIC, IPEBECHO-CTPYKECUHOM
npennpusatud. [loueMy Henb3si KCHOMB30BaTh OEH3UH ISl PO3KUTA JpOB. BCIOMHUTH
«4TO TAaKOE IUIONIAAb», EAUHULIBI U3MEPEHUS TUIOLIATAN.

Ilpoexmnas 3a0aua Ne 1. Y Bac Ha cronax Haxonuarcs auOo kyOuk PyOuka, nm6o
MaJieHbKasl yIakoBKa caxapa-padunana. HaliauTe mmomass 1memoro Kyouka u o01Iyto



wiomaas 9 MalbIX KyOMKOB, M3 KOTOPBIX COCTOMT OOJIBIIOW KYyOWK; WJIM ULEIoU
YIAKOBKM caxapa U OOIIYIO IUIOIIA/b BCEX KYCOUKOB caxapa B ymakoBke. CpaBHUTE
3HAYCHUS IUTONMIAaN Iejoi (Gurypsl W cymMmapHOW Iwomanu ee dacteh? Kakyro
3aKOHOMEPHOCTb Mbl MOXEM HaOII01aTh?

3.6 Hanooovekmol u 00yci0681eHHOCHb UX YHUKATbHBIX CEOIICME PE3KUM YEeaUdeHUeM
na0WA0U NOGEPXHOCMU YAcMmuy: HAHOYACTUIIHI, HAHOIUIEHKH, HAHOBOJOKHA,
HAHOTPYOKH, HAHOIIAPUKHU, JCHAPUMEPHI, IEOTUTHI, KBAHTOBBIE TOUKH.

Ilpoexmnas 3aoaua Ne 2. Yxo nocs uMmeer niauHy 12-13 MM, a yacTulla MarHeTuTa
Fe304 — 20 am. YBenuubte ux B 1 mummuapa pa3. C KakuMu 00beKTaMH BBl TETIEPh
Oynere ux cpaBHuBaTh? Kakue ¢usnueckue BEIMYMHBI U3MEHSIOTCS TPH U3MEHCHUU
JIMHEWHBIX pa3MepoB?

lIpoexmnas 3a0aua Ne 3. Ckonbko uctoB Oymaru A4 BoiieT B crakan ooremMoMm 100
mi?

Kaxxnoit rpynme Belnanbl TUCTH Oymaru A4 u xumudeckue crakanbl 00bemoM 100 M.
Kaxpnas rpynia uier oTBET Ha 3TOT BOIPOC.

[IpeasiaraeM MoMoIIb: COMHUTE JTUCTHI B KOMOK. CKOJIBKO KOMKOB Oymaru BOIILIO B
OJIVH CTakaH?

Haiigure miomanes otraensHOro jmcra A4 W IUIOMIAb HOBEPXHOCTH XHUMHUYECKOTO
crakaHa. Haliiure cyMMapHyIo 1I0OIa b KOMKOB OyMaru, HaxoasIIuxcsi B cTakaHe?
JlenaroT BBIBOJI: OHA OKa3aJlaCh 3HAUYMUTEIHLHO OOJIBIIIE TIJIOMIAIU TTOBEPXHOCTH CTaKaHA.
Kakum o00pa3oM MBI yBEIMYWIM CYMMapHYIO IUJIOMIA b TOBEPXHOCTH Oymaru?
(YmensbinennemM o0beMa 0JIHOTO JIUCTA)

3.7 Hanooovekmol u 00ycn061€eHHOCHb UX YHUKATbHBIX CEOUICHE PE3KUM Y8eaUdeHUEeM
na0WA0U NOGEPXHOCMU YAcMmuUY: HAHOYACTHIIBI, HAHOIUIEHKH, HAaHOBOJIOKHA,
HaHOTPYOKH, HAHOIIIAPUKH, IEHIPUMEPHI, [ICOJIUTHI, KBAHTOBBIE TOYKH.

IIpoexmuas 3a0aua Ne 4. Haiinute niomaab CBOEH YepenHON KOPOOKH U CPABHUTE €€
C TUIONIA/IbI0 TTOBEPXHOCTH OOJBINMX TOJYIIAPUNA U YepPErTHON KOpoOKH, ecnu S(kopa
0.1.) = 2500 cm? . S(u.x)=4nr?/2, rne r=C/2x.

OObsacHeHue: OoJjbllas IUIOW@AAb OOJBIIMX MOJYIIAPUM OOBIACHAECTCS HAIUUYUEM
MHOTOYHCJICHHBIX CKJIQJIOK.

Oxcnepumenmanvuas 3a0aya. Ha cronax HaxomsTcsl CTajgbHAs KHOMKA, KEJIE3HBIH
I'BO3]lb, KyCOUEK MEIHOW MTPOBOJIOKH, MEJIHAS CKpeIKa, IPaHyJibl AJIIOMUHMS U 1IUHKA,
HITaTUB C MPOOMpPKaMH, cojsiHas KucioTa. [lomecTuTe mpensioskeHHbIE Tena Ha JAHO
MPOOUPOK U T00aBbTE 3aTE€M COJISTHYIO KHUCIOTY (BBICOTA CTOJIOA KUJIKOCTH MPUMEPHO
1,5¢cm).

OnummmTe, 9TO BBl HAOTIOJAETE B KAXKIOW U3 MPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXUMHUYECKUM PSJIOM HAMPSHKEHUN METaIIOB.

Ha3Banue HasBanune Yro JleBee wn
o0BEKTA MeTaJUla, W3 HaOIrO1aeM npaBee
KOTOPOTO OTHOCHUTEIBHO




caenad H> B hn/xum
00BEKT pamy

BriBoa: ¢ KMCIIOTOM B3aUMOAECHUCTBYIOT METAJUIBL: ..........
C KUCTIOTOM HE B3aUMOJICUCTBYIOT METAILIBL: ........

- 3aganue no yueOHuky M.A. AXMeToBa: 03HaKOMbTECh C TEKCTOM Ha C. 13.
- C KakuM BBl CTOJIKHYJWCh TIpoTHBOpeureM? Meap u cepeObpo B HAHOCOCTOSHUSX
CIIOCOOHBI B3aMMOJICCTBOBATH C KHUCJIOTAMH. Y BEIMYEHUE IUIOMIAAN MOBEPXHOCTH
pearupyronux 4acTHUIl BIMSIET HE TOJBKO HA CKOPOCTh Peakinu (00hEMHBIE B3PHIBHI),
HO M Ha XapaKTep XUMUYECKUX CBOMCTB.
ITpoekTt «B nouckax KoJJIOMAHBIX PACTBOPOBY

4. XuMusl Ha CTPaKe 310POBbSI.

4.1 Hoo. Boszouka iiooa. Hoo uz anmexu.
IIpakmuueckas uacmo.
NsroroBnenne Moiey MOJIEKYJIbI oia. DieKTpoHHas, Tpaduyeckas ¢popmyia Hoaa
[IpoekT «OOHapykeHHEe KpaxMasa B IPOIYKTaX MUTAHU.

4.2 «Mapeanyoekay. llepmanzanam kanua. Maprasen u ero CTEIIEHU OKHCICHUS
IIpakmuueckas uacme.
Ornpenenenne MaccoBOM 101U KUCIIOPO/Ia B MOJIEKYJIEe IEpMaHTraHaTa KaJlus.
Pacuet oTHOCHTENBHOM TNIOTHOCTH KHUCJIOPO/Ia IO BO3YXY.
CoOopxka pubopa 17151 TOTyUYEeHUs KUCIIOPO/ia METOJOM BHITECHEHHUS BO3/IyXa.
DKCIEpUMEHT: cOopKa Mprubopa JJis pa3ioKeHus iepmaHraHara kaiaus. KauectBennas
peakius Ha KUCIOPOI.
[IBeTHBIE peakiuyu ¢ EpMaHraHaTOM Kajius (Hamp., IEpMaHraHat Kajauss U CyabQut
HATpHS, JIp.)

4.3 Ilepekucov eooopooa. Ceoiicmea u npumeHenHue nepokcuoa 6000pooa. CTeneHb
OKHCJICHHS KACIIOPO/Ia B MOJIEKYJIE TEPOKCHIa BOJAOPOA.
Peakuus paznoxxenus nepokcuia Bojoposa. Kak nmpoBect 3KCIIEpUMEHT.
Karanuzaropel. Okcun mapranna (1V), ¢pepmenT karanaza — kaTaau3aTopbl peakiuu
Pa3IoXKEeHHUS.
IIpakmuueckas uacme.
Oxkcun wmapranma (IV): Hammcate (opmyny BemecTBa W ONPENEIUTh CTETICHb
OKHUCJICHHSI.
Tpu mpoOupku, B Kax 101 HAXOUTCS HECKOJIBKO MJT alfTEYHOM MEepeKUcH Bosiopoaa. Bo
BTOPYIO U TPETHhIO MPOOMPKU MOMECTUTE COOTBETCTBEHHO okcua mapranua (1V) (ma
KOHYHKE IITaTess ) ¥ CBeKCHATEPThIA KapTodennb (Ha KOHYUKE IIMaTes).

Howmep Yro nodaBwin Yro HaOIIOJaEM
pOoOUPKHU

Hanucatp ypaBHeHue peakiuu ¢ 0003HaYEHUSIMU YCIIOBUM €€ MPOTEeKaHusl.



[IpoucxomuT nu peakuus B nepoi nmpodupke? [peanoxure npubop AJis MOTyUEHUs
BOJIOPO/IA MPH PA3JI0KEHNUN IEPOKCUAA BOJIOPOA.

4.4 Ayemuncanuyunoeasn kucioma. Ackopounosasn kucioma. Kucnornocts cpenpl. pH —

4.5

4.6

WH]JIUKATOPbl CBOUMH PYKaMHU.
IIpakmuueckas uacme.

Onucanue pusnyeckux cBorcTB. [IpuroroBieHue pacTBopoB AlETUIICATUIIMIIOBOM
U ackopOMHOBOH KuCHOT. JlelicTBue WHAUKATOpOB ((deHondTanenHa, jakMmyca U
METHUJIOPaHka) Ha UX PACTBOPHI.

WHIUKATOPBI AneTwicannuiIoBas AckopOnHOBas KUCIIOTa
KHMCJI0Ta

®denondranenH

Jlakmyc

METHJIOpaHXK

[IpuroroBneHue orBapa KpacHoW kamycTbl. HaOnroeHue n3MeHeHusl BeTa OTBapa B
pa3HBIX pacTBOpax (yKCyCHasl, TUMOHHAsI, aCKOPOMHOBAsI KUCIIOThI, IOBAPEHHAS COJIb,
ra3upoBaHHAas BOAA, HAIATHIPHBIN CIIUPT, MUILIEBAs CO/1a, PACTBOP MbLIa U CTUPATIBLHOTO
MOPOIIKA).

B3aumopeiicTBue ackopOMHOBOM KUCIIOTHI ¢ oi0M. Bomnpoc: uist kakux 1esei MoxKHO
UCIIOJIb30BATh ATY peakiuio? (111 00HapyKEHHST aCKOPOMHOBOM KUCIOTHI B MPOTYKTaX

MATaHHUS).
1 pearent 2 peareHt Yto HaOmromaeM mOpu HX
aCKOpOMHOBAasI Hox B3aUMOJICUCTBUH
KHCJIOTa
dusnyeckue dusnueckue
CBOMCTBA: CBOMCTBA: .........
«3enenka» unu  Opuniuanmosviii  3eiaeHnwvtii. 1IBer  MOPOIIKOOOPA3HOTO

OpUJTMAHTOBOIO 3esieHoro. [IpakThuyeckoe 3HaUeHrE U TIOJIyYeHHE.

lIpaxmuueckas yacmeo.

duznueckre CBOMCTBA OPUILIMAHTOBOTO 3€JIEHOTO

Kak  gokazaTp  MOAMMHHOCT,  OpWIIMaHTOBOrO  3eneHoro.  llpoBenenue
MOCJIETIOBATEIBHBIX PEAKIIU B OJJHOW MPOOHPKE C OPUIIMAHTOBLIM 3€JICHBIM: BHAYAIIC
B MpOOUpPKY A00aBUTHh KOHIIECHTPUPOBAHHOM COJSTHOM KHCJIOTBHI, a 3aTE€M pacTBOpa
menoun NaOH. Odopmiienne paboTsl O CBOEMY YCMOTPEHHIO. 3aTeéM OOCYAUTh: KaK
3a(pUKCUPOBAIM PE3yIbTaThl SKCIIEPUMEHTA (M3MEHEHUE 1[BETA, BHIMAICHUE OCAIKA).
[IpoekT «MOXHO 1M MCHOJB30BaTh OPWUIMAHTOBBIN 3€J€HBIA KaKk WHAUKATOP
KUCJIOTHOCTH CPEJIbI»

«MboL10 uyoecHnoe»: XO311MCTBEHHOE U TyaJETHOE, )KUIKOE U TBEPHOE.

IIpaxmuuecxas yacmeo.

JlelicTBUE TaKMyca Ha pacTBOP MbLjla, paCTBOP CTHUPAIBHOTO MOPOIIKA



(moka3aTeabCTBO WIEJIOYHOTO XapaKTepa MOIOMIMX cpenctB). M3yueHue 3THKETOK
TBEPAOrO U >KMJIKOTO MbUIA (pa3inyure B XUMHUYECKOM COCTaBe). PacTBOpeHue MbLia B
KECTKOM U AUCTUIUIMPOBAHHOM Boje. Dddekt Tunmans.
IIpoext «MbL1OBapeHue»

5. XuMmus nuim

5.1 Caxap, kpaxman, yennion03a — poOOCHMEEHHUKU 2/TH0KO3bl.

Uro Takoe nuaber. I'mukeMuueckuil MHACKC MPOJIYKTOB MUTAHUS. XHUMUYECKHE
MOJICIIACTUTENH U KX KOBapCTBO.

lIpaxmuuecxas yacmeo.

Omnpenenenre NPOAYKTOB C BHICOKUM TITMKEMUYECKIUM HHIEKCOM (paboTa ¢ Tabmuliei).
OrnpenensieM MOJCIACTUTENN: acmapTam, copourT .... (PaboTa ¢ aTUKeTKaMH.

OnbIT: B3aUMOJEHCTBUE TIIFOKO3bI € ruapokcuaoM Meau (I1), cBexenpuroToBIEHHBIM.
HccnenoBanne N3MEHEHHUS COJEPKaHuUs TII0KO3bI B KPOBH 11OCIIE  cOaJaHCUPOBAHHOTO
o0eza u nocie ynotpednenus ¢actdyna: KUPUEIIKOB,UUIICOB, CIaIKUX Fa3UPOBaHHBIX
HAIIUTKOB.

5.2 Antomunuii: eenuxuit u yyucacutii. [louemy He clieyeT TOJIb30BaTHCS ATIOMHUHHCBOU
nocyaoi? ConepHuk kaiblius. Octeonopos3. MeTaiibl KOHCEPBHOUM OaHKHU.
IIpakmuueckas paboma.

CBoiicTBa afOMUHUS U 00JaCTU MIPUMEHEHUS aTFOMUHUSI HA OCHOBAHUM €T0 CBOMCTB
(noBtopenue). CocTaBuTh TabIMUILY, KIACTEP UM CXEMY.

[IpoBeneHre XUMUYECKUX PpEAKIMM, XapakTEepHU3yIOIIMX aM(oTepHble CBONCTBA
COCIMHECHUN AJTFIOMHUHUS.

OnbiT 1. ATIFOMUHUY U COJIIHASA KUCITOTA.

OmneiT 2. X5opu anfOMAHUS U TUAPOKCU HATPHS

OmneiT 3. ['mapokcu antOMUHUS U CONSTHAsA KUCTIOTa

OnebiT 4. I'mapokcu antOMUHUS U TUAPOKCU HATPUS

Ha3zBanue Uro nabnrogaem YpaBHeHUe XUMHYECKOU
OIIbITA peakunun
BuiBOA: ..........

[IpoekT «Ee BenuuecTBO — KOHCEpBHAs OaHKa: HKCIIEPUMEHTAIBHOE OIpEEeICHHE
METaJUIOBY.

5.3 VYkcycnaa kucnoma. CTONOBBIA YKCYC, YKCYCHAasi 3CCEHLUS, JIe[sSHAs YKCycHas
KHCJIOTa: B 4YeM pasHuua. CBoiicTBa YKCYCHOM KHCIOTBI W €€ NPHUMEHEHHE.
PU3HO0JIOrMYECKOE BO3EUCTBUE KUCIIOTHI.

IIpaxmuueckas paboma.

CocTaBneHrue TMOHATHUIHONW CXEMbL: «4YTO sI 3Hal0 OO0 YKCYCHOM KHCIIOTE»
(MHIUBHUIYATIBHO, JIMOO B IPYIIIE).

PacueTr koHUEHTpalKy KUCIOThI IPU €€ pa30aBICHUU.

KucnorHocTs pacTBOpOB NMUILEBOM CONBI U YKCYCHON KUCIOTBI.

I"amenune numeBon coapl YKCYCHOM KACIOTOW: IPU3HAKKA XUMHUUYECKON



5.4

5.5

wn = o

peakuuu (BbIACJIICEHUE Tra3a, pPE3Koe YBeJIWYeHHe OO0beMa pPEaKIMOHHOM CMECH).
[ToBTOpPUTH peaklMiO ralmeHusi CoAbl C UCIOIb30BAaHUEM WHJIMKATOpa (Hamp., oTBapa
KPaCHOKOYaHHOU KamycThl). /{7151 9ero Heo0XoauMo ObII0 TpUMEHEHNE HHANKAaTopa?
OOpatuTh BHUMAHUE, YTO BBIICIICHUE Ta3a YaCTO COMPOBOKIACTCS
yBEJIMYECHHEM 00beMa peakimoHHoM cMecu. Kakue Mepsl peocTOpOKHOCTH
HY>KHO COOJIIO/IaTh NP MPOBEECHUN TaKUX PEaKIUn?
«Conenaa nawa xncu3nv» (IOBapeHHas COJb, MOTall, IJIyTaMaT HaTpHUs......
riiayoepoBa coJib, MEJIHbIN Kymlopoc....... )
[MumeBass coma, muThbeBask cojla, KaJblLIMHUPOBaHHAs CcoOJAa, KayCcTHYecKas coja:
OJINHAKOBbIC UJIM pa3HbIe BellecTBa. KauecTBEHHbIE pEaKIIMU B XUMHUH.
lIpakmuueckas paboma
OnpenenuTh: Kakoe ©3 BellecTB (MMINEBas CcojAa, KayCTHYecKas  Coja,
KAJIBLIMHUPOBAHHASI COJIa) SIBJISIFOTCS COJIIMHU YTOJIbHOM KUCIIOTHI.
Omnpit 1. [lelicTBUE MHIUKATOPAMU.
OmnpiT 2. [lelicTBUE HA PaCTBOPHI MUIIEBOM U KAYCTHUYECKOM COMIbl YKCYCHOW KUCIOTBI
[IpoBeneHre ONbITOB MOATBEPKAACT, YTO MUIIEBAsI COAA, KAIbIIMHUPOBAHHAS COoAa —
ATO COJIM CJ1a00W YroJbHOM KUCIIOTHI, 8 K&yCTUYECKas COJla — pACTBOPUMOE OCHOBAHHUE.
OO6cyanTh, Kak 10Ka3aTh OMBITHBIM ITyTEM, UTO MUIIEBAs COAA SIBISETCS KUCJIOU COJIBIO.
Bpeo numpamoe: mugh unu npaeoa. 1lonp3a HUTPATOB: BaKHEUIINE MHUHEPAIbHBIC
yIoOpeHusl Kak MCTOYHUK azora. Kpyrosopor azora. [louemMy BeHepmHa MyXOJIOBKa
Moe/1aeT HAaCEKOMBIX (TaK OHA BOCIIOJIHSET HEOCTAaTOK a30Ta B OOJOTHUCTHIX MECTax).
Hurtpatsl B kauecTBe NMUIIEBBIX KOHCEpBaHTOB. Kakue mpeBpalieHusi MPOUCXOIST C
HUTpATaMH B OpraHu3Me 4ejaoBeKa. A30T U €ro CTETICHU OKUCIICHUS.
IIpakmuueckas uacme.
Onpenenenrne MacCOBOM JOJIM a30Ta B KAJIMIMHOM, HATPUEBOW M1 aMMOHUIHOM CEIIUTPE.
BriBoa: kakoe u3 HUX 0oJiee LIEHHOE a30THOE YI00pEHHUE.
[TpoexT «BnusiHuE a30THBIX YI0OpEHUI HA POCT CAXKEHIIEB (HacoIm».
PabGora Hax nmpoekTamMu — 5 4
Oman 6b100pa memvi, NOCMAHOBKU Yelu, 3a0ay UCCIe008aAHUSL.
Iman 6v108UdICEHUS 2UNOME3DL.
Oman naanuposanus nymu OOCMUNCEHUS Yelell UCCIe008amenbCKux (npoeKmHubix)
pabom u 8b160pa HEOOX0OUMO20 UHCIPYMEHMAPUSL.
Oman npoeedenus yuebH020 Uccied08anus (NPoOeKmHoU pabomsl) ¢ NPOMEHCYMOYHbIM
KOHMPOJIeM 3a X000M 8bINOJIHEHUS U KOpPeKyuell pe3yibmamos.
Oman ogopmnenus, npedcmasienus (3auumsot) npooyKma npoexKmHuou pabomaol



ILianupyeMble pe3vabTATHI OCBOCHHUS 00VYAIOIMMMHUCH POTrPAMMBI
(BHEYYEOHOH) BHEYPOYHOM NeATEJILHOCTH
JIMYHOCTHBIE Pe3yJIbTAThI:

- OCO3HaBaTh €AMHCTBO U LIEIOCTHOCTh OKPY’KAIOIIETO MUPA, BO3MOKHOCTH €T0

MMO3HABAEMOCTH U OOBSICHIMOCTH Ha OCHOBE JIOCTHKEHUHN HAYKHU;

- IOCTETICHHO BBICTPAaMBaTh COOCTBEHHOE IEIOCTHOE MHPOBO33PECHHE: OCO3HABATH

MOTPEOHOCTh M TOTOBHOCTh K CamMOOOpa30BaHWIO, B TOM YHCIIC W B paMKax

CaMOCTOSITEJIbHOM JIESITEIbHOCTH BHE LIKOJIBL;

- OLICHUBATD KU3HEHHBIC CUTYAIIMH C TOYKHU 3peHHUs 6e301acHoro o0pasa Ku3HH U

COXpaHEHUS 3/I0POBbS;

- OLIEHUBATh IKOJIOTUYECKUM PUCK B3aMMOOTHOIIIEHUH YEJIOBEKA U MPUPOJIBI.

- popMHUpPOBATH  DKOJIOTHYECKOE  MBINIJICHUE: YMEHHUE  OIICHWUBAaTh  CBOIO

NEATEIbHOCTh W TIOCTYNKH JPYTHX JIOACH C TOYKH 3PEHUS COXpaHCHUS

OKPY KaIOIIeH CpeIbl - rapaHTa )KU3HU U OJIaromoTydus JTI0ACH Ha 3eMIie.

MeTanpeaMeTHbIMU Pe3yJIbTaTaMH H3ydeHUs Kypca «llepBbie maru B XuMum»

aBisieTcsi GOpMHUPOBAHUE YHUBEPCAIBbHBIX YUeOHbIX aeictBuil (Y'Y /).

PeryasituBubie YY/:

- CaMOCTOATEIFHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO POOIIEMY,

OTIpEIENATh 1eNb YICOHOU ACATEIHbHOCTH;

- BBIJBUTATh BEPCUU PEIICHHUS MPOOJIEMbI, 0CO3HABATh KOHCUHBIN PE3yJIbTarT,

BBIOMPATH M3 MPEUIOKEHHBIX U UCKATh CAMOCTOSTEIIFHO CPEICTBA TIOCTHKCHUS

e,

- OCYUIECTBJIATH IIeJIeTIONIaraHke, BKIII0Yasi TOCTAHOBKY HOBBIX IIEJIEH,

npeoOpa3zoBaHue MPAKTUYECKOM 3a]]a4M B TTO3HABATEIIBHYIO;

- COCTaBIIATh (MHAMBUAYATHHO WIIA B TPYIINE) TUTAH PEHICHUS TPOOIIEMBI;

- paborTas 10 TIaHy, CBEPSATh CBOHM JCHCTBUS C IIENBIO U, IPU HEOOXOAMMOCTH,

UCIIPABJIATH OIMUOKHA CAMOCTOSITEIIBHO;

- YYUTBIBATh Pa3HbIC MHCHHS M CTPEMHUTHCS K KOOPAUHAIIUN PA3TMIHBIX ITO3HITHHA

B COTPYAHHYCCTBE;

- B INAJIOTE C YYMUTEJIEM COBEPIIIEHCTBOBATH CAMOCTOSITEIHHO BEIPAOOTAaHHBIC
KPUTEPHUH OLICHKH.

ITo3naBaTeabHbie YY/I:

- aHAJIM3MPOBaTh, CPABHUBATD, KJIaCCU(PHUIIMPOBATH U 060011aTh (PAKTHI U

SIBJICHHSI. BBISIBISTH IPUUMHBI M CIICJCTBUS MPOCTHIX SIBJICHHH.

- OCYLIECTBJISITh CPAaBHEHUE, KJIACCU(DUKAIINIO, CAMOCTOSTENILHO BbIOMpas

OCHOBAHMS ¥ KPUTEPUHU ISl YKa3aHHBIX JIOTUYECKUX OTEPALINii;

- CTPOMTH JIOTUYECKOE PACCYKICHIE, BKIIOYAIOIIEe YCTAHOBIICHNE TPUYHHHO-

CIIEICTBEHHBIX CBSI3EH.

- C03/1aBaTh CXEMAaTHYECKHE MOJICIIN C BHIICJIEHUEM CYIIECTBEHHBIX
XapaKTePUCTHK OOBEKTA.

- COCTABJIATH TE3UCHI, PA3JIMYHbIE BUBI IJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).



- mpeodpa3oBbIBATh MH(OOPMAIIMIO U3 OJHOTO BUJIA B IPYTroM (TabJIUIly B TEKCT U
np.).

- YMeThb ONpeACIsATh BO3MOKHBIC HCTOUHUKH HEOOXOIMMBIX CBEJICHHM,

IIPOU3BOIUTH MOUCK MH(POPMAITNH, aHATU3UPOBATH M OIICHUBATH €€

JIOCTOBEPHOCTb.

- 000011aTh TIOHSITHS - OCYIIECTBIIATH JJOTUYECKYIO OMEPAITHIo TIepexoa OT

MMOHSATHI ¢ MECHBIIIUM 00BEMOM ITOHITUSIM C OOJIBIITUM 00BEMOM;

- CTPOMTH JIOTUYECKHUE PACCYKJICHHS, BKIIFOYAIOIINE YCTAHOBJICHUE TPUIMHHO-

CJIEJICTBEHHBIX CBS3CH.

- OOBSCHATH SIBJICHUS, IPOIECCHl, CBSA3M M OTHOIICHHS, BBIABISIEMBIE B XOJE

UCCIICIOBAHUSI, OCYIIECTBIIATH BEIOOP Hanbosee 3 (HEKTUBHBIX CIIOCOOOB PEIICHUS

3aJ1ad B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHMA.

KommynukaTuBubie YV /I

- yMeTh GOpMYIUPOBATh COOCTBEHHOE MHEHHUE M MO3HIINIO, ApTYMEHTUPOBATH €€

1 KOOPAWMHHUPOBATH €€ C MO3MUIIMU MAPTHEPOB B COTPYIHUUYECTBE MPU BHIPAOOTKE

00111eT0 PEIICHUsI B COBMECTHOM ACATEILHOCTH;

- oToOpa)kaTh B peUH COACPKaHNE COBEPIIIAEMbIX JICUCTBUM, Kak B (hopme

IPOMKOM COITMAIM3UPOBAHHON peun, Tak U B (hopMe BHYTPEHHEH peun;

- yMETh apTyYMEHTHPOBATh CBOIO TOUKY 3PCHHSI;

- YMETh OCYIIECTBIIATh B3aUMHBIH KOHTPOJIb M OKa3bIBATh B COTPYIHUYICCTBE

HEOOXOJIMMYIO B3aMOIIOMOIIIb;

- yMeTh paboTaTh B TPYMIIE - YCTAaHABIUBATh pab0Yne OTHOIIEHUS, 3PPEKTUBHO

COTPYJIHHUYATh U CIIOCOOCTBOBATH MPOIYKTUBHOM KOOIICPAIIUH.

IIpeamMeTHBIMM pe3ybTaTaMU U3yUYCHUS IIPEAMETA SBIISIIOTCS CIICIYIOIINE

yYMEHUS:

- 0CO3HAHHUE POJIU BEIIECTB;

- OIIPE/ICITIATH POJIb PA3TUYHBIX BEIICCTB B MIPUPOIC M TEXHUKCE;,

- 00BACHSATH POJIb BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHE XUMHUYECKHUX TTPOIIECCOB;

- ICTIOJIH30BaTh 3HAHMS XMMUU IIPH COOJTFOACHUH TTPABHII UCIIOJIb30BaAHUS

OBITOBBIX XMMHUYECKHUX MPEIapaToB;

— pa3IuyaTh ONacHbIE U OC30IIacCHBIC BEICCTBA;

- MPUBOJIMTH IPUMEPHI XUMHYECKHX ITPOIIECCOB B MIPUPOJIC;

- HaXOJUTh YEPThI, CBUICTEIbCTBYIOMINE 00 OOIIMX MPU3HAKAX XUMHUUICCKUX

MPOIIECCOB U UX PA3TUUMSX;

- ICTI0JIb30BaHNE XUMHUYECKUX 3HAHUH B OBITY;

- OOBSCHATH 3HAYCHHUE BEIICCTB B *KU3HHU M XO3SHCTBE YEIIOBEKA;

- 00BSCHSATH MUP C TOYKU 3PCHUS XUMUU;

- popMupoBaTh npecTaBiIeHus 0 OyayieM mpodecCHoHaTEHOM BBIOOPE.

Kpome Toro, 3aHATHS MpU3BaHBI MPOOYIUTH y YUAIINXCS HHTEPEC K XUMUYECKOU

HayKe, CTUMYJIMPOBATh JajlbHEHIee H3yYCHHE XHUMHUU. XUMHUUYECKHE 3HAHUS,



chopMUpPOBaHHBIC Ha 3aHATUAX, UH(POPMAIMOHHAS KYJIbTypa Y4alluXcsi, MOTYT
OBITh MCTOJB30BAHBI UMH JIJISI PACKPBITUS PA3JIMYHBIX MPOSBICHUN CBSI3U XUMUHU C
KU3HBIO.

Cnoco0bI onpeesieHUs: pe3yJIbTATUBHOCTH:
- Hauanoustit konmponavs (cenmadps) B BUIEC BU3YAIBHOTO HAOIIOACHUS
relarora 3a cCoOJII0I€HUEM BOCIUTAHHUKAMU TEXHUKU 0€30MMacHOCTH, MOBEACHUEM
npu paboTe C MOCIEAYIOMUM 00CYKICHUEM;
- Texywuit konmpov (6 meuenue éce2o yuedH020 200a) B BUAEC BU3YAIbHOTO
HAOJIOICHHUST TIe[arora 3a MPOIECCOM BBIMOJHEHUS YYAIIMMUCS MPAKTUYECKHUX
paboT, MPOEKTOB, WHAMBUAYAJIbHBIX 3aJaHUM, y4acTHs B MPEAMETHOW Hezele
€CTECTBO3HAHUS;
- Ilpomesrcymounwiit Konmpons (memamuueckuii) B BUJIE IpeIMETHON
JIMAarHOCTUKY 3HAHUS I€ThbMU MPONIECHHBIX TEM;
- Hmozoewlit konmpoas (mait) B BUAEC U3YUYCHUS U aHAIW3a NPOAYKTOB Tpy.a
yyamuxcsi (IpoeKkToB; cooOlieHuii, pedeparon), mporecca opraHu3aluu padOoThI
HaJ| MPOAYKTOM U JTUHAMUKH JIMYHOCTHBIX U3MEHEHUH.
®DopMbl Y4éTa 3HAHMH, YMEHHH NPU PeaJU3alUuM NPOrpaMMBbl.
- Ompoc;
- OO6cyxnenue;
- CamocTosiTenbHas padbora;
- TectupoBanue;
- [Ipe3enTanus u 3amuTa TBOPYECKONU pabOThI (TPOESKTHI U AP.).
B xonI1ie yuebHoro rosa 00y4aronuics J0MKEH BBITIOTHUTD U 3alTUTUTh TIPOEKT.
(Mpuaoxenue 1. «Onucanue GopMbl NOABEIEHHSI HTOTOBY).

TeMaTnyeckoe MIAHMPOBAHME.

Ne Ha3zBanue Tema 3aHATUA Bceero Teooust IIpak-
n/n azaesa JacoB p THKA
Pa3zgea 1. BBoanoe 3anaTue. 1

BBenenue. (2u.)

MecTo XMMUH B €CTECTBO3HAHUM

Paznen 2. BemectBa. Ilpuemsr oOpamieHust ¢ 1
JKcNepUMeEHTAaJIb| BEIECTBAMU.

HbI€¢ OCHOBBI

[IpaBwia Oe3omacHOl pabOTHI TIpHU
XuMHH. (84.)

IPOBEICHUH OKCIIEPUMEHTA.  §
Texnanka 1a00paTOpHBIX PadOT.

HarpesarenbHbie mpuOOpHI.

YucTtele BemecTa, 0c000 YHUCTHIE
BemecTBa. [Ipumecu. Cmecu.




MeTtonabl
€CTECTBO3HAHNMU.

ITIO3HAHUA B

Bopma. PactBopsl. Mopckas u
npecHas Boaa. buosnornueckue
KUIKOCTH

MaccoBas 10Ji1 paCTBOPEHHOIO
BEI[ECTBA, WM MPOIICHTHAs
KOHIIEHTpAIUs BEIIECTBA B
pacTBope

Hacenuennsie
PaCTBOPBI.

N TICPCCHIIICHHLBIC

Pasznea 3.
SHAKOMUMCSH

MHPOM
HAHOYACTHIL
(8u.)

MoenupoBaHue
c

Crtpoenue BeniectBa. Pazmepsbl
yacTull. HaHouacTuiiel

Konnouasple CUCTEMBI: TIOYBA,
[JIMHA, TIPUPOJIHBIE BOJBI, BO3AYX
TTBIM, MUHEPaJIbI, XJ1€0, MOJIOKO,
MacJi0, KpoBb. .. KosutoniHbie 1
MCTUHHBIC PACTBOPHI

MGTOI[BI " CPCACTBA OMIITUMPUICCKOI'O
NCCJICOA0BaHMNA

Kaxk cTeneHp M3MeIbYeHHOCTH
BIIMSET HAa OOIIYIO TJIONIA/Ib
COTPUKACAIONTUXCS YACTHIL

HanooOBbeKkThI U OOYCIOBICHHOCTH|
WX YHUKAIBHBIX CBOMCTB PE3KHM|
YBEJIMYEHHUEM ILIOIIAIN TIOBEPXHOCTH
JaCTHII

Pa3nea 4.
XUMHUS HA
cTpaxe
310poBbsi. (64.)

Non. Bosronka iiona. Moxa us
AITEeKU

«Maprannoska». [lepmanranar
KaJTHST

ITepexuce Bojmopoaa. CBoiicTBa u
MpYMEHEHHE TIEPOKCHIa BOJIOpoaa

AneTnicaauniioBas KUCJIOTA.
ACKOpOMHOBAsI KUCIIOTa

«3eJIeHKa» WM OpUIITTHAHTOBBIN
3eJICHBIN

«MBL10 4yIeCHOE

Pa3gea S.
XUMUA MUIHA

Caxap, kpaxMmall, IeJUI0103a —
[POJICTBEHHUKH TJTFOKO3bI




(54.) AJIFOMUHHWN: BEJTUKHUI U Y’KaCHBIN 1
YKCyCHAasi KUCIOTa 1
«ConeHnas Haila >KU3Hb» 1
Bpen auTpatoB: mud wim npasaa 1
Pa3znmea 6. 6. Dman evlOOpa memul,
PadoTa Hax NnoCmaHo6KU yenu, 3a0ay 1
MpPoeKTAMM. UCCIe008aHUsL .
(54.) 7. Dman 6v108udICeHUs 2UNOME3bL. 1
11 8. Oman  naanuposanus  nymu 5
docmudiceHUs yenet
uccne008amenbCKux 1
(npoexmuulx) pabom u evlOOpa
HeobXx00uUMo20
UHCIMPYMEHMAapUsl.
9.Oman  nposedenus  yuebHO2O
ucciedoB8anus (npoexmmoti
pabomsl) ¢ NPOMENCYMOUHBIM 1
KOHMpOoaem 3a xXo00om
8LINOJIHEHUST U KoppeKyuel
pe3yIbmamos.
10. Oman ogopmnenus,
npeocmaeneHus (3awumot) 1
nPOOYKmMa npoeKmuou pabomaol
NTOI'O: 34 18 16




