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ITosicHuTeIbHAS 3aIUCKA

JlomonHUTENBHAS 001Ie00pa3oBaTelibHas 0O0Iepa3BUBAIONIasl MPOTpaMMa
«IlepBpie maru B XUMHUIO» pa3paboTaHa ¢ y4ETOM JEUCTBYIOMUX (elepatbHbBIX,
PETHOHATBHBIX HOPMATUBHO-IPABOBBIX JIOKYMEHTOB M JIOKAJIbHBIX aKTOB, UMEET
€CTeCTBEHHO-HAYYHYI0 HAIIPaBICHHOCTD.
Hopmamueno-npagosas oasza.
Pabouas mporpaMmbl JOMOJHUTEIBHOTO OOpa30BaHUs COCTABIIEHAa B COOTBETCTBUU C
HOPMAaTUBHBIMH JIOKYMEHTAMU

®enepanbHbIi 3akoH «O0 00pazoBanuu B Poccuiickoit denepanum» ot 29.12.2012
r. KoHuenuus pa3BuTUs  JIONOJHUTEIBHOrO  oOpa3oBaHus  AeTeil  (YTB.
pacniopspkenueM [IpaBurensctBa PO ot 04 centsiopst 2014 r. Ne 1726-p).

[lopsimok opraHu3allid M OCYLIECTBIEHUS 0OOpa30BaTENbHOW JEATEIBHOCTU 10
JOTOJTHUTENBbHBIM  001ieoOpa3oBaTenbHbiM  IporpammaMm  (yTB.  Ilpukazom
MunucrepctBa npocseienus PO ot 09 Hosi0ps 2018 r. Ne 196).

ITocranoBiienre IJ1aBHOTO TrOCYIapCTBEHHOIO CaHUTApHOrO Bpada Poccuiickon
®enepanun ot 28.01.2021 Ne 2 «O0 yTBEepKIEHHHM CaHUTAPHBIX MPaBUI U HOPM
CanlluH 1.2.368521 «I'urneHnyeckue HOPMATHUBBI U TPEOOBAHUS K 00ECIEYEHUIO
6e3omacHoCTH U (MiIK) OE3BPETHOCTH JIJIsl YeJIoBeKa (paKTOPOB CPebl OOUTAHUS,
ITpukas Ne 427 ot 05.04.2021 «O BHecennn n3meHneHnni B npukas ot 20 mapra 2018
r. Noe 281 «O06 yTBepKAeHUU MpaBui NEPCOHU(DUIIMPOBAHHOTO (DUHAHCHUPOBAHUSA
JOTIOJTHUTENBHOIO 00pa3oBaHusi neTedl YP» M MHBIX HOPMATHBHBIX HPaBOBBIX
JOKYMEHTOB.

Hanpasnennocms npozpammot.

EcTrecTBeHHO-HayYHasi HANpPaBJEHHOCTb. JlaHHasg mnporpamMma  sBJISETCS

IPOrpaMMoit OOIIEMHTEIIEKTYaIbHOM HanpaBieHHOCTH. [IporpaMmma moctpoeHna Ha

CHEAYIOIINX NPUHIUIAX:

- IIpunyun nayunocmu (3HaHUS OCHOBAHBI HA OOBEKTHUBHBIX HAYYHBIX (PaKTax).

- IIpunyun nocnedoéamenvhocmu u cucmemamuyHocmu(oOy4eHre OT MPOCTOro K
CJIO)KHOMY, «OT HE3HAHUS K 3HAHUIO, OT HEYMEHUS K YMEHUIO»).

- [lpunyun  naensionocmu  (OCYIIECTBICHHE CBSI3U  MEXIYy KOHKPETHBIM H
a0CTPaKTHBIM).

- [Ipunyun ocmviciennocmu (NEPEHOC UMEIOIINUXCS 3HAHUM B HOBYIO CUTYALHUIO).

- [Ipunyun coznamenvnocmu u axmugHocmu (MPUMEHEHUE 3HAHUW Ha MPAKTHUKE).
Yposenv npocpammor.

[Iporpamma oprueHTHpOBaHA Ha IMIKOJILHUKOB B Bo3pacTe 14-15 ner 6e3
CIEUHAIBHON MOJTOTOBKU. AKHYA/1bHOCHLb.

AKTYyaJIbHOCTh TPOTrpaMMbl 00YCJIOBJIEHA TEM, UTO B YYE€OHOM IUIaHE TIPEAMETY
«XHMUs» OTBEACHO BCETO 2 yaca B HeJeqto (8 Kiacc), 4To JaeT BO3MOXKHOCTh
chopMHUPOBATH Y YUAITUXCSI JIUITH 0a30BbIC 3HAHUS 110 TpeaMeTy. B Toxke Bpems
BO3pacCT 8-TO Kjlacca SBJISIETCS BaXKHBIM JIJIs1 TPOGECCUOHAIBHOTO



CaMOOIpeeIEHUS IKOJIbHUKOB. BO3MOXKHO, YTO MPOCHYBIIMUIICA UHTEPEC K XUMUH
MOJXKET repepactu B Oyayuryto npodeccuro. Iledazozuueckan yenecoodopaznocme.

3aiiroyaeTcss B TOM, 4TO 0a30BbIii KypCc IIKOJBHOM IPOrpaMMBI
pelycMaTpuBaeT MpaKTHUECKue paboThl, HO MX SBHO HEJOCTATOYHO, YTOOBI
3aMHTEPECOBATh yYAIINXCS B CaMOCTOSTEIBHOM MPHUOOPETEHUH TEOPETUUYECKUX

3HAHUI U MPaKTHYECKUX YMEHUN U HaBBIKOB. J[71s1 aTOro B Kypc «IlepBble maru B

XMMHUW BKJIIOUEHBI Haubosiee pKue, HarlsAHbIe, HHTPUTYIOUIHE SKCIIEPUMEHTHI,

CTIIOCOOHBIE YBJIEUb M 3aMHTEPECOBATh YUAIIUXCSl MPAKTHUECKON HAYKOH XUMHEH.

B pamkax HamuoHampHOro mpoekra «OOpa3oBaHME)» CO3[JaHUE IIEHTPA

€CTeCTBEHHOHAYYHOH HarpaBlieHHOCTH «Touka pocTa) MO3BOIMIIO BHEAPUTH B

nporpaMMmy I1H(POBYIO JTa0OpaTOPHIO M KAUYECTBEHHO HM3MEHHUTH IMPOIECC

00y4YeHHUs XUMHH.

KonuuecTBeHHBIE ~ DKCMEPUMEHTHI  MO3BOJST  MOJNydYaTh  JIOCTOBEPHYIO
MH(POPMAIMIO O MPOTEKAHUM TEX WM MHBIX XUMHUYECKHX Ipoleccax, O CBOMCTBAX
BeniecTB. Ha 0CHOBE MOJTy4eHHBIX SKCIIEPUMEHTAIIBHBIX IAHHBIX 00ydaeMble CMOTYT
CaMOCTOSITENIFHO ~ JIeNlaTh  BBIBOJBI,  0000maTh  pe3ynbTaThl,  BBISBIATH
3aKOHOMEPHOCTH, YTO OJJTHO3HAYHO Oy/IET CIOCOOCTBOBATH MOBBIIIICHUIO MOTHBAIIUU
00y4YeHMsI IKOJIbHUKOB. Omiuyumenbrble 0COOeHHOCHU, HOGU3HA NPOZPAMMObL.

Oco0eHHOCTh JaHHOW IMPOTPaMMbl COCTOUT B M TOM, YTO OHAa HE TOJBKO JlaeT
BOCITUTAaHHUKAM TIPAKTUYCCKUE YMEHUS M HaBBIKH, POPMUPYET HaYaTbHBIA OIBIT
TBOPYECKOW JEATEILHOCTH, HO W pa3BUBACT HMHTEpPEC OOydJaromerocs K
AKCIIEPUMEHTY, HAy9HOMY TTOMCKY, CITOCOOCTBYET CaMOOTIPEICTICHUIO YUAIIHXCS,
0CO3HAaHHOMY BbIOOpY Mpodeccuu. Yuaiuecs: CMOTyT Ha ITPAKTHKE UCITOIb30BaTh
CBOM 3HAHUS HAa YPOKax XUMHUU U B OBITY.

Bapuamuenocmu cooepicanus, 603MO0ICHOCHLb 6b100PA U NOCMPOCHUA

UHOUBUOYAILHOU 00PA308aAM EIbHOU MPACKHOPU.

[Ipu peanuzanuu  colep)KaHHS  MPOTPAMMbI  YUYHUTHIBAIOTCS  BO3PACTHBIC
WHANBUAYyaIbHBIE BO3MOXKHOCTH TMOJPOCTKOB, BEAYyIIasl NEATEIbHOCTh, HHTEPECHI,
BO3MOXKHOCTH, CIIOCOOHOCTH, CO3MAIOTCS YCJIOBHUSA [JISl YCIEUTHOCTH KaXKIOTO
pebenka. OOydeHue MO MporpaMMe OCYILIECTBIISIETCS B BHUIE TEOPETUUYECKUX U
MPAKTUYECKUX 3aHATHH, HCTIOIB3YIOTCS (pPOHTANBHAS, TPYIIIIOBas U paboTa B mapax
C YYETOM ypOBHS CIOCOOHOCTEH ydamuxcsi. B ocHoBe paboThl 00beAMHEHUS JIEKUT
OPUHIIII T00POBOJILHOCTH.

Obvem u CPDOK peaiuzauuu npozpammbl.

1 ron oOydenusi, 34 yaca o 1 paszy B Heneno. PaboTa 0ObeAMHEHNSI HAUMHACTCS B
CeHTs0pe, a 3aBepiuaercs B Mae. IIpeemcmeennocmos npozpammol.

Kypc BHEYpOUHOI1 AEITETFHOCTH UIICHHO U COJIEPKATENBHO CBSI3aH ¢ 0a30BbIM
KypCOM XHMMHMHM M IIO3BOJISIET NMOJACPKUBATh B3aMMOCBA3b TEOPUM U IPAKTHKH,
(opMupyeT yCTOWUUBYIO NOTPEOHOCTH IPUMEHSTH [TOJIyYE€HHbIE 3HAHNS U HABBIKY B
[IOBCEHEBHOM KU3HU.



[IporpaMmma mocTpoeHa Ha OCHOBE MeEKIPeIMeTHOH HHTerpauuu ¢ (u3NKOH,
OuoorHel U APYruMU €CTECTBEHHO-HAYYHBIMU IIPEIMETaMH.

Knacc/  [[Ipeamer Tema B IIKOJIBHOW  |JlONOJIHUTENIBHOE
BO3PacT |IIKOJIbHOI0 Kypca [Iporpamme 00pa3oBaHUE
5 xmacc/  |buonorua 5 knacc NacedHnk  |[«MeToabl MeToabl MO3HAHUS
11 ner B.B. nccnegoBaHMA B | B €CTECTBO3HAHMUM.
6uonorum»

7 knace/ | dusmka 7 knace MepbIWKNH | «HabaopeHne u

13ner | AB. onbIT»
7 knacc/ | @uzuka 7 kinace [leppimkun | «CtpoeHue Crpoenue
13 et A. B. BEIIIECTBaY BEIIECTBA,

Pazmepsbl YacTHLI.

Hanouactuiist

9 knmace/ | UHdopmaTmKka bocosa /1. /1. | «MogaemupoBanue | MozaenupoBanue

15 et KaK METO/]]

IIO3HAaHUI»

Pesrcum 3anamuil.

HepI/IO,Z[I/I‘IHOCTB " IIpOOJOJKHUTCIbHOCTD 3aHSITUM B COOTBETCTBHUU C Tpe6OBaHI/I$IMI/I

CanlluH 1 pa3 B Hepemnio no 1 yuebHOMY "acy, 00111ee KOJIMUECTBO YaCOB COCTABIISIET
— 34 yaca.

Dopma odoyuenus.

dopma oO0ydeHHsS - KOJUIGKTHUBHAs, TPYIIIOBas; OYHAs, TPH HEOOXOIUMOCTH
nuctaniuonnas (®3-273, ri. 2, ct. 17, 1. 4).

Texnono2uu ooyuenus u ux 000cHosanue.
Coco0bI onpeesieHUs pe3yJbTATUBHOCTH:




- Hauanonwiit konmpons (cenmadps) B BUJe BU3yabHOTO HAOTIOEHUS Meaarora
3a COONIOIGHHEM BOCIHUTAaHHUKAMU TEXHUKH O€30MacHOCTH, IMOBEACHHEM IpHU
paboTe ¢ moCleyIOIUM 00CYXICHUEM;

- Tekywuit Konmpono (8 meuenue 6ce20 y4edOH020 200a) B BUJEC BU3YyAIHHOTO
HaOMIOAEHUST NeAarora 3a MpPOLECCOM BBINOJHEHUS YYAlIUMHCS HPAKTUYECKUX
paboT, MPOEKTOB, MHIAMBUIYAJIbHBIX 3aJaHUN, ydacTUs B TMPEIMETHON Hezelne
€CTECTBO3HAHMS; - IIpomescymounviii KOHmpoap (memamuueckuii) B BUIC
MPEAMETHON JUATHOCTUKH 3HAHUS JE€ThbMU IPOUIEHHBIX TEM;

- Hmozoewlit konmpons (maii) B BUAEC HW3YyUYCHHsS] U aHaIU3a MPOAYKTOB TpyAa
ydamuxcs (IIPOeKTOB; cooOIIeHHH, pedepaToB), mpolecca OpraHU3aluu PadoThI
HaJl NPOAYKTOM M JWHAMHUKH JUYHOCTHBIX M3MEHEHUU. DOpPMBI y4éTa 3HAHUM,
YMEHUIl IPH peaju3auuu MporpamMmsbl.

- Onpoc;

- O6cyxaeHue;

- CamocrosiTenpHas pabora;

- TectupoBanmue;

- [Ipe3enTanus u 3amura TBOpUYECKONH pabOTHI (IIPOEKTHI U JIP. ).

B koHI11e yueOHOro roja 00y4arouuics JOMKEH BBIIOIHUTD U 3aIUTUTh IPOEKT.

Dopmbl opeanuzauuu 00pazoeamenbHo20 npouecca:
B o6pa3zoBaTenbHOM MpoIecce UCHOIb3YIOTCS pa3inyHble (POPMbI IPOBEACHUS
3aHATUA: Oecebl; JIEKIIMN; CEMUHAPbI; IPAKTUUECKOE 3aHATHE; XUMUYECKHI

OKCIICPUMCHT, pa60Ta Ha KOMIIBIOTEPEC, OKCKYPCHH, BBIIIOJIHCHUC U 3aIlIUTa

MIPOEKTOB.
TemaTnueckul 1JjaH nporpaMmbl «llepBble HIaru B XUMHIO»
Ne Ha3zBanue pasgena [Tema 3aHATHA Bcero Mpak|Ucnosnb3yemoe
n/ yaco | Teopu| - |o0opynoBaHue
. B 3| THKA
Paznen 1. BBoanoe 3anaTHE. 1
BBenenue. (24.)
1 2
MecTo XUMHHU B 1
€CTECTBO3HAHUU
Pasnen 2. Bemectna. [Ipuemsr 1
2 oOpareHus c

BCIIICCTBAMU.




¢ OCHOBbBI XUMHUU.
(8u.)

JKCIEePUMEHTAIbHBI

[IpaBuna
0e301acHoi padoThI
IpU MPOBEJCHUU
AKCIIEPUMEHTA.
TexHuka
1a00paTOPHBIX
pabor.

HarpesarenbHbie
IPUOOPHI.

YucThie BEIIecTBa,
0Cc000 YHUCTHIC
BEIIECTBA.
[Tpumecu. Cmecu.

MeToapl I103HAHUS
B CCTCCTBO3HAHUU.

JlaTunk
PJIEKTPONPOBOJHOCTH

, TUPpoBOI
MUKPOCKOIT

Bopa. PactBopsl.
Mopckas u mpecHas
BOJIA.
buonornyeckue
JKUIKOCTH

MaccoBas 1oa
PacTBOPEHHOIO
BEIIEeCTBA, UJIHU
MPOLICHTHAS

JlaTunk TemMnepaTypbl
[JIJATUHOBBIN

JaT4nK ONTUYECKOMN
[JIOTHOCTH

KOHICHTpALUS
BEIIECTBA B
pacTBope

Hacenuennesle u
MEPECHIICHHBIC
PaCTBOPBI.

[{udporoii
MUKPOCKOT

Pa3gea 3.
3HaKoMuUMCH

MHPOM HAHOYACTHUIL
(8u.)

MonenupoBanue

CrpoeHue BemecTna.
Pa3zmepsl yacTu.

Hanouactunsl




Kosmtonaneie
CHCTEMBI: TT0YBa,
TJIMHA, TIPUPOTHBIE
BO/IbI, BO3TyX JIBIM,
MUHEPAJIbI, XJ1e0,
MOJIOKO, MacJIo,
KpOBb. .. KoJImou1HbI
€ 1 UICTHHHBIE
PacTBOPHI

MeTo/bl U CpeliCTBa
AMITUPUUECKOTO
HCCIICIOBAHUSA

Kak cTerneHs
N3MEJIbYCHHOCTH
BJIMSIET Ha OOIIYIO
[LIOIAIb
CONPUKACAIOITUXCS
YACTHI]

HaHooOBbeKTHI u
00yCJIOBJIEHHOCTh UX
YHUKAJIbHBIX CBOMCTB
PE3KUM
YBEIIMYEHUEM
MJI011A/IA
MOBEPXHOCTH YACTHI]

Pa3znen 4.
XHMHS HA CTPaxe
310POBb. (64.)

Moxn. Bosronka rionaa.
Mo n3 anreku

«MapraHuoBKay.
[lepmaHranar Kayums

[Tepekucs BOoOpoaa.
CBoiicTBa 1
[IPUMEHEHNE
[MEPOKCHUIa BOAOPOIA

AIIXP

[IpuGop nis
[MOJTYy4YEHHUs BOJAOPOAA

AneTnincaaniioBas
KHCJIOTA.
AckopOMHOBAs
KHCJIOTa

«3eneHKkay wWin
OpWJLITHAHTOBBIN
3eJIEHBIN

«MBbL10 uygecHOE»

JlaTunk pH




Pasznea 5.
XUMHUA MUIIHA

(5u4.)

Caxap, kpaxmad,
[eJITE0JI03a —
POJCTBEHHUKH
[TIOKO3bI

AJTIOMUHUIA:
BEJINKUU U YKACHBIN

YKCYCHaSI KHUCJIOTa

«Coneunas Hara
SKU3HDB)

Jlatunk pH, matunk
PJIEKTPOIPOBOAHOCTH

Bpen HuTpatoB: Mud
WU TIpaBJa

JlaTunk
PJIEKTPONPOBOJHOCTH

11

Pa3nea 6.
Pabdora Han
MPOEKTAMM.
(3u.)

1. Oman ewvibopa
memut,
NOCMAHOBKU
yenu,  3a0a4
UCC1e008aHUA.
Oman
BbIOGUIICEHUS
2unomesol.

2. Oman
NJIAHUPOBAHUSL
nymu
oocmudicenus
yeneu
UCCIe008AMENbCK
ux (npoexkmuuix)
pabom u evlbopa
Heobx00UuUM020
UHCmMpymenmapu

A.

Oman nposeodenus
YueOH020
uccne0o8anust
(npoexmHou

pabombt) C

NPOMEINCYMOUHBL

M KOHmMpoJiem 3a
X000M

BLINOIHEHUS U
Koppexyuetu

pe3yibmamos.




3. Oman
ogopmienus,
npeocmaeieHus
(3awumot) 2
npooyKkma
NpPOEeKmHOU
pabomwi

NTOI'O: 34 17 17

Coaep:xanue Kypca

I/IHCprKTa)K 10 TEXHUKE 0€30MacHOCTH IMPOBOJUTCA Ha KaKAOM 3aHATHHU IICPCH

IMPOBCACHUCM OKCIICPUMCHTA.

2. BBenenue

2.1 Beoonoe 3anamue. 3HaKOMCTBO yYaIIUXCS C HOBBIM y4E€OHBIM KypCOM BO

BHeyquHOﬁ ACATCIIBHOCTH.

2.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxacHIC XUMUU Kak Haykd. CBs3b

XMMHH C TMTPAKTUYECKOM KU3HBIO YETIOBEKA.

llpaxmuueckas yacme.

Co3ganue TO3HABATEIbHBIX KPOCCBOPAOB M JIPYTMX HHTEPAKTUBHBIX
ynpaxxkneHnuii Ha LearningAps.org wim MyTest.

3. 3KCHepI/IMeHTaJII>HI)Ie OCHOBbI XUMHUH

3.1 Bewecmea. Ilpuemot oopawienus c eeuecmeamu.

N3ydenne mipaBWJI TEXHUKH O€30MACHOCTH, MPEAYNPSKIAIOMUX U
3anpemaronux 3HakoB. Ilepas momoms. I[IpoTuBomnoOXapHbie cpeacTBa
3aIUTHI.

3HAKOMCTBO C BEIIECTBAMH, BCTPEUAIOIIUMHUCS B OBITY: MOJHAs HACTOWKA,
Mellb, ANFOMHHUHN, COJIb, IHILNEBas COJA, JIMMOHHAs KHUCJIOTA, YKCYCHas
KHCJIOTa, BOJA, MEAHBIA Kymopoc. OTimuue BemecTB Mo (PU3NYECKUM
CBOMCTBAM: arperatHoe COCTOSHUE, IIBET, 3amaxX, BKYC, PacTBOPUMOCTb.
[IpaBuna xpaHeHUs BeEIIECTB B JlabopaTopuu. TOKCUYHOCTH BEILECTB IS
KUBBIX OPraHU3MOB OINpPEAEISIETCd WX XUMHYECKUMU CBOMCTBAMH, HX
CIIOCOOHOCTBIO BCTYIATh B XUMHYECKUE peakiuu. [IposiBIeHUST TOKCUYHBIX
BEIIECTB Yy YEJOBEKA: XUMHUYECKHMH OXOI, Pa3JIpAKEHUE CIU3UCTBIX
000JI04YeK, KaTap JbIXaTeIbHBIX IMyTeH, alJIEPTUYECKUE PEaKIMH, OCTPhIC
JI€PMATUTHI, KAHIIEPOT€HHOE JCUCTBUE, TTOPAXKEHUSI OPTraHOB, BO3MOKHOCTh
JIETaJIbHBIX HICXOJIOB. [IpaBuna oTbopa BEIIISCTB (TBepabIe,
MOPOITKOOOPa3HbIE, JKUJIKKE, BOJHBIE pAaCTBOPHI, 0CO00€ BHUMAHUE — paboTa
TOJIBKO C MaJILIMH 00beMaMH BEIICCTB).

Tecm Ha ocHOBe 3aaHui U3 otkpeiToro 6anka GUIIN (pazaen «Metoibl




MIO3HAHUD)

3.2 Ilpasuna be3onacnoit pabomot npu nposedenuu Ikcnepumenma. Texnuka
aadopamopHux padom.
3HaKOMCTBO C J1a0OpaTOpHBIM OOOpYAOBaHWEM: CTEKJSHHAs MocyAa
(XMMHUYECKHE CTaKaHbl, KOJIObI, BOPDOHKH, JCIUTEIbHbIE BOPOHKH, MEpHas
MOCyJia), BEChl, IITATUBBI JUIsI MPOOMPOK WU TPUOOPOB, HArpeBaTEIbHBIM
npubop-cnupToBKa, (hapdopoBas mocyaa (BbINaprUBaTEIbHbIC YAIlIKH, TUTIIH,
CTYIIKH, IIIATENIN) U JIp.
besonacnass pabora co cTekioM, NpoOKamMHu (IEMOHCTpalusi pe3Ku
CTEKJISIHHBIX TPYOOK, UX HarpeBaHUs JIJIsl K3MEHEHUS (JOPMBI).
lIpaxmuueckas yacmeo.

Coopka mpubopa s modydeHus ra3oB. [IpoBepka Ha TepMETHUYHOCTD.
3akperieHue ero Ha mratuBe. PucyHok npubopa npu nomomu tpadapera.

3.3 Hazpesamenvuvle npuodopel.

CmouproBka. ['azoBas ropenka. Ilnutka. BopsiHas Oans. Ha3nauenwue
HarpeBaTeyIbHbIX TPUOOPOB.

N3ydeHne ciupTOBKH: COCTaBHbIC YaCTU U X (QYHKIUS.

["oprouee TOMIMBO U1 CIUPTOBOK: 3TUIOBBINA cUPT. OCOOEHHOCTH peaKIuu
ropeHus: BbIJEIeHHE Temia u ceera. Cyxoe roprouee

[IpaBuna HarpeBaHusi MpOOUPOK C BOJAHBIMU PACTBOPAMH (ITpEeABAPUTENbHBII
MPOrpeB BCEW MOBEPXHOCTH, 00A3aTEIbHBIM HAKIOH MPOOUPKU, OTBEPCTHE
MPOOUPKHU «OT ce0s1», 3aKpEIJICHUE AepHKATENSI MPOOUPKH).

Hcnonbs30BaHue TUTIIEH NTPU TPOKAIMBAHUY BelllecTB. HazHaueHue onepaunu
MPOKAJINBaHUS.

llpaxmuueckas yacme.

N3yuenune nnamenu. PUCyHOK ruiameHu.

COopka mpubopa uisi BhIIapUBaHUsl COJMM  (KOJIBIIO Ha INTaTHUB,
BbINIApUBATEIbHAS YalllKa, BOAHBIA pPAacTBOP COJM, CIUPTOBKA). PHCyHOK
npubopa npu nomoiu Tpadapera.

3.4 Yucmoie eewecmea, ocodoo uucmole eewjecmea. Ilpumecu. Cmecu.
CnocoObl OYMCTKM BEIIECTB OT MpUMEced U pas3jiesieHuss CMeceil.
@unpTpoBanue. lleperonka. Kpucrammmzaums. Paznenenue ¢ momMonisro
MarHuTa, eIUTeNIbHOU BOPOHKU [Ipakmuueckas uacmeo.

1 BapuaHT: cMech PEYHOrO MecKa U caxapa.

2 BapUaHT: CMECh PEYHOTO MEeCKa U MOBAPEHHOM COJIU.

CoctaBuTh  cXeMy  MOCJIEAOBAaTEIBHOCTH  Omlepauuid  (pacTBOpPEHHE,
¢unbTpoBaHue, BbiMapuBaHue). CpaBHUTh U OOCYIUTH pe3yJbTaThl JIBYX
BapuaHToB. OOpaTUTh BHUMaHHE Ha CMECh caxapa M mnecka (y HEKOTOPBIX
YalIKH MOKPBUIUCh KOPUYHEBOW MACCOM ), HA BAXKHOCTh YCIIOBUI MPOBEACHUS
AKCIIEPUMEHTA, B JAHHOM CJIy4ae Ha CBOEBPEMEHHOE ITPEKPAIICHUE HarpeBa.

3.5 Memoowl nosnanusa é ecmecmeo3Hanuu.



Habmonenue. Dxcniepument. MoaenupoBaHue.

YcnoBust mpoBeneHUss HAOMIOJACHUS KakK OCHOBHOTO METOJla ITO3HAHUS.
MBICTUTENBHBIA W PEANbHBIA JKCIIEPUMEHT. Y HUBEPCAJIbHBIE 3HAHUS
YyeJIOBEYSCTBA HA OCHOBE HAOMI0icHNS. PU3HUeCKre U XUMHUYECKUE SIBJICHUS.
llpaxmuueckas uacme.

BpoyHoBckoe aBmkeHue moji MUKpockorioM. OOHapy)eHHe Kupa B CEMEHaxX
nojacoiHeuyHuka. OOHapykeHue Kpaxmaia B kaptoderne. OOHapyxeHHE
YTJIEKUCIIOTO T'a3a B BhIJbIXaeMOM Bo3ayxe. JloOaBieHue JIMMOHHOM KUCIOTHI
B 4ail. OopmiieHue paboThI.

Hazpanue onsiTa Kaxk BbITONTHSIIN Yro Ha6JI}0,ZIaJII/I

O6paTI/ITB BHUMAHHUC Ha IIPAKTHYCCKHC 3aJaHUA IIPOIIIbIX 3aHSATHUH.
AK]_IGHTI/IpOBaTB, qTO0 MCTO Ha6JIIOI[€HI/IH — OCHOBHOM MCTO/J ITO3HaHMA.

3.6 Booa. Pacmeopwvt. Mopckas u npecnas eooa. buonozuueckue s»cuoxkocmu.

KpOBb, JMMda, KIETOUYHBIH COK. OKOJOTUYECKHE TMPOOJIEMBbI BOJBI.
DNEeKTPONPOBOAHOCTh KaK CBOWCTBO PACTBOPOB AJIEKTPOJIUTOB (TpaBuiia
0€30IacCHOCTH C dJIeKTporipubopamu). Ilpaxkmuueckas yacme.

Onpenenenre ¢ TOMOIIBIO AJIEKTPOIPOBOJIHOCTH PACTBOPOB: B KAKOM
XUMUYECKOM CTaKaHE€ HaXOAWTCS AUCTHIIMpPOBaHHas Bozda. JlaHbl Tpu
pacTBOpa: pacTBOp MOBAPEHHOW COJIM, PAaCTBOP caxapa, JUCTUIUITMPOBAHHAS
Bojia. OpopmiieHne paboThI.

Hassanue pactBopa Yro wnaOmomaem (3aropaercsi JamIouka

WJIM HET)

Kak pacno3nath: B KakOM CTakaHe — JUCTHWJUIMPOBAHHAS BOJA U PaCTBOP
caxapa. JIOMKHBI MNPENIOKUTH JBa Croco0a: OpPraHoJeNTHYECKUN U
BbINIAPUBAHUE.

[Ipoekr  «M3rotoBienwe  caMoielnbHOTO  Tpubopa s

VICCIICIOBAHUS

QJICKTPOIIPOBOJHOCTH PACTBOPOB»

3.7 Maccosasa 001 pacmeopenHo20 eeuiecmea, uiu nPOUeHmHas

KOHUeHmpauus 6euiecmea 6 pacmeope.

B3pemmBanue. PazHoBechl. HaBecka. MepHas mocyna (MepHbIE CTaKaHBI,
KOJIOBI, IIUJIUHJIPHI).

IIpaxmuuecxas yacmeo.



IIpuroroBnenne pacTBOPOB IIOBAPEHHOM COJIM 3aJaHHOW KOHLIEHTPALIUH.
IIpuroroBneHue MAMY4YEro HAMUTKA U3 MUIIEBOM COBL, JMMOHHON KHUCIIOTHI,
caxapa U acKOpOMHOBOM KUCJOTBL: Ka)K[asi rpyIIa OMpeneseT KOJIMUYEeCTBO
BEILIECTB Ha CBO€ ycMOoTpeHue. CpaBHEHUE U OOCYKJIE€HUE PUTOTOBJIECHHBIX
HAIUTKOB C T.3p. BKyca, (pukcaruu HabmoaeMbix 3(¢(HEKTOB, pacyeToB WU
BBIIIOJIHEHHUS «HA TJ1a30K», YIKCIIEPUMEHTAIbHOU KYJIBTYpPHI.

3.8 Hacvluennvle u nepecvluyennvle pacmeopbl.
Memoouka evipawgueanusn kpucmannos. Monokpucrami. Kpucrammueckue
JPY3bl.
Yo Takoe «3aTpaBKay.
JleMOHCTpanus MepeChIIEHHOI0 PacTBOpa aleraTa HaTpHs.
IIpaxmuueckas wacmo.

[IpuroroBneHue HACBIIIEHHBIX U MEPECHIIEHHBIX pacTBOPOB.
[IpuroToBieHne BOJHBIX PACTBOPOB MEAHOTO KYINOpOCa, XJIOpUAA HATpus,
caxapo3bl JJIs BhIpAIIMBAHUSI KPHUCTAUIOB. BbIpanuBaHue KpPUCTAJIOB W3
pacTBOpa KAMEHHOM COJIA U MOJUPOBAHHOM COJIA: €CTh JIU pasHuia. [louemy
JUISl BBIPAIIMBAHUS KPUCTAUIOB KAMEHHAs COJIb JIy4Ille, YeM HMOJAUPOBAHHAS.
[TonydeHne OKpalllEHHBIX KPHUCTAJUIOB COJIM C HCIOJIb30BAHUEM IHUILIEBBIX
Kpacurtenei. BpIpalmuBaHue KpHUCTANIOB MEIHOTO KyIOpoca U3 BOJHO-
CIIUPTOBBIX PACTBOPOB.
4. 3HaKOMHMMCS ¢ MUPOM HAHOYACTHIL

4.1 Mooenuposanue. Monenu B ecTecTBO3HAaHUU (TJI00YC, KapThl, PU3MUECKHUE
MOJIeNIA, OMOJIOTMYECKUE MYJISDKHM, KpUCTAUIMYeCKHe pemeTku). Monuenu
aTOMOB U MOJIEKYJI B XMMUHU.
llpakmuueckas yacme.

NsrotoBiienne Mojeneil MOJEKyl U3 TMOJAPYYHBIX CpeAcTB. Pabota
BOOOpaKeHUSI.

4.2 Cmpoenue eeujecmea. Pazmepor wacmuy. Hanouacmuypt.

IIpoexmuas 3a0aua Ne I. Kak y3HaThb IpUMEpHbIE pa3Mepbl BUTAMUHHOTO
npaxe «YHIeBUT», «PeBUTY», yNaKOBKHM KOTOPBIX PACIOJOKEHbI y Bac Ha
CTOJIaX, HE OTKPBIBasi OaHOUEK.

IIpoexmuas 3a0aua Ne 2. Y Bac Ha cTojaX HaxoIATCS MEPHBIM LUIUHAD,
K0J10a ¢ BOJIOM, BECHl PHIYAXKHOTO THIIA ¢ HA0OPOM pa3zHOBecoB. IIpennoxure
CIOCOOBI  OMpENETICHUs Ppa3sMEPOB MOJIEKYJ BOJAbI (MPAKTUYECKUN U
TeopeTudeckuil). Bonpoc: OTHOCUTCS JIM MOJIEKYJa BOJIbl K HAHOYACTUIIAM?
[Touemy BUpyCHI Ha3bIBAIOT HAHOPOOOTAMMU?

4.3 Konnouonwie cucmempl: nouea, 2iuHa, npupooHvle 600bl, 8030yX ObIM,
MuHnepanvl, xnebd, MOA0K0, MAcao, Kpoev...Konnououvie u ucmunmnvle
pacmeopel. Ontuueckue cBocTBa: <«ddpdext Tunmansy», «sIBICHHE
UCKpsIMXcsi  ciaoeB».  KoylouaHble  4acTULBI W UX  pa3Mephl.
Oxcnepumenmanvrasn 3a0ava Ne 1. Ha cTonax: nma3epHast yka3zka U Ja3epHbIN
(doHapUK C KPACHBIM JIy4OM, JIBA XUMUYECKHUX CTaKaHa: B OJIHOM 3aBAPEHHBIN



MaKeTHK 4yas, B APyroM — unctas Boaa. [Ipomyctute nyd nazepHoro ponapuka
yepe3 cTakaHbl. B KkakoM cTakaHe, MO-BallleMy MHEHHIO, HaXOJUTCS
KoJutonHas cucrema? Ha yem oCHOBBIBaeTCs Balle MPEANOIOKEHNUE?
Ixcnepumenmanvuas 3adaya Ne 2. Bam BbIIAHBIPACTBOPHI AllETaTa CBUHLA
Pb(CH;COQ),; wu wommna xamus KI, mratuB ¢ mpoOupkamu, CIIHPTOBas
ropeinka, npoOupkKojepxkaTeiab. B mpoOupky Hameiite 2 mi pactBopa Kl
(BbicOoTOM 2 cM) u 3arem mnpuieiitre 2 mi pactBopa Pb(CH3;COO),
OO6pazyercs xxenThlii ocafok. Harpeiite mpoObupky 10 pacTBOpEHHs OCaIKa.
3aTeM oxXJIaiuTe MPOOUPKY OKOJIO 2-3 MUH M IOMEMIAEM B COCY/I C XOJIOIHOM
nenssHou Bonoil. Uto Habmromaere? UTO MPOUCXOTUT MPHU BCTPAXUBAHUU
npoOupku?
Wtak, BB TOJBKO 4TO OOHAPYKUITU PA3ININE MEXIAY UCTUHHBIMU PACTBOPaAMU
Y KOJUIOUJIHBIMH pacTBOpaMu. B mocieaHuX Bbl HAOIIOJAMU MPOSBICHUE
ontuueckux 3g¢ektoB: «3Pdexkr Tunmans» (3kcm. 3aa. Nel) m «siBieHue
UCKPSIIIUXCS CIoeB» (KCI. 3a1.Ne2).
Bonpoc: Kak pokaszaTb, 4TO MBUIBHBIM PACTBOP SIBIAETCA KOJUIOWIHOU
cuctemoii? (ITo paccesHuto cBeta B pacTBOpe -KOHYC Tunmamns).
UTO mpOMCXOIUT €CJIM B MBUIbHBIA PAcTBOp JA00aBUTH MOBAPEHHYIO COJIb?
(ITpo3paunsblii mpexae pacTBOpP PE3KO MYyTHEET, OO0pa3yloTcs KpPYITHbBIE
XJIOMbs1). 3HAKOMCTBO C SIBJICHUSIMH KOATYJISIIUU U BbICATMBAHMUS.
IIpoexmuas 3a0aua Ne 1.]IBa yaeHUKa IPUTOTOBUIIA CMECH U3 PACTUTEIILHOTO
Macjlia ¥ BOJIbI: JT0OABHUB IMOJIOBUHY YaiHOMW JOKKK Macia B 200 M BOJEBIL.
OnuH U3 HUX YTBEP)KIAET, YTO IMOJIYUYEHHAS] CMECH SIBIISIETCS KOJUIOUIHBIM
pacTBOpoM, a apyroi 3To orpuniaet. Kro npa? CBOM OTBET WILTIOCTPUPYITE
cHUMKaM# Ha MoOwibHOM Tenedone. (IIpaBel 006a yuenuka. Bee 3aBucHT OT
0COOEHHOCTEH MPUTrOTOBJIEHUSI cMmecu. Eciam mpocTo pa3memaTh macio B
BoJe, TO KoHyc Tunnans He Habmonaercs. Eciu ske akTUBHO B30aJITHIBATH
CMECh B TEUEHHE HEKOTOPOT'O BPEMEHU, TO CMECh MYTHEET M B TAKOM PacTBOpE
XOpOIIO BHUJEH KOHYC pPacCEesIHHOTO CBE€Ta, TO €CTh MOSIBISIOTCS
MEJIKOJIUCTIEPCHBIC YACTHUIIBI KarleJIeK Macla).
BrIBO/I: KOJUTOMTHBIE pAaCTBOPHI MOKHO OOHAPYXHUTH IO ONITUYECKOMY TECTY
«hdexr Tunmansy», KOTOPbIA 0OHAPYKUBACTCS, €CITM KOJIJTOWTHBIC YaCTHIIHI
HE MPEBBIIAIOT AUana3oH HAaHOPa3MEPOB.

4.4 Memoowl u cpeocmea IMRUPUUECKO20 UCCIE008AHUA.
Ha mnpenpinymux 3aHATHSX Bbl  BBINOJTHSAIM 3KCIEPUMEHTAIbHBIE H
MpoeKTHbIe 3a7auu. Kak Bbl qymaere, Kakue METOJbl MCCIEIOBAHUS BbI
UCIIOJIb30BaNIH?
1. Habmonenue. 2. OxkcnepumeHT. 3. M3mepenue. 4. CpaBHeHHE
Bcnomuute 3ananus, IpOCMOTPUTE CBOM 3alIUCU U IPOKOMMEHTHUPYHITE HUX C
TOYKA 3pEHUS UCIIOJIb30BAHHBIX METOJOB HCCIeqOoBaHMs. UYeM Bbl
M0JI30BAIUCH, YTOOBI PEIIUThH MOCTABJICHHYIO MEpE]] BaMU MPoOIemy.



IIpoexmuas 3a0aua Ne 1. Hailnute, yeMy paBHA IUIOTHOCTh aJTFOMUHHUEBOM
(G oJIbry ¥ METHOM W CTaIhHOW OO0JBAaHKHA HETPABUILHON (hOPMBI, KOTOPHIE
JekaT Ha BalllMx cToyiax. Maer obcyxaeHue.

JIOJDKHBL TIPEIJIOKUTH TUJIaH PELICHUs] 3TOM 3ajlaud, ONpPEACNINTh KaKue
HEO0OXOAMMBI U3MEPUTEILHBIE TIPUOOPHI TS PEIICHHS ITOU 3a/1a4H.
CpaBHUTH HallZICHHOE 3HAYEHUE TJIOTHOCTH ATIOMUHMS, MEAN WIH CTAIH CO
CIIPaBOYHOM BEJIMYHHOM.

45 Kak cmenenv uszmenvueHHOCMU GaUACM HA O00WYI0 NIOWAOD

conpukacaroujuxca yacmuy. OO0beMHbIE B3PbIBbI HA MYKOMOJILHOM 3aBO/JIE,
JPEBECHO-CTPY>KeUHOM Tipennpusituu.[louemMy Henb3si UCI0JIb30BaTh OCH3UH
JUISL pO3KUTA IPOB. BCIOMHUTB «UTO TaKO€ IMJIOIIA/IbY, «SIUHULIBI U3BMEPECHHUS
TUJIOILAIN.
IIpoexmuas 3a0aua Ne 1. 'Y Bac Ha cTONlaX HaxonsTcs IuO0 KyOuk PyOuka,
b0 MajeHbKas ynakoBKa caxapa-paduHana. Halimute miomanb 1eiaoro
KyOuKa 1 00I11YI0 IO 9 MaJIbIX KYyOMKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOMK; WM LEJIOW YNMaKOBKHM caxapa M OOIIyl0 IUIOIIa/b BCEX KYCOYKOB
caxapa B ynakoBke. CpaBHUTE 3HAUCHHUs IUIOMIAMA LEJIoM QUrypsl U
CymMMapHOM Mmiomaan ee 4acteil? Kakyro 3aKOHOMEpPHOCTh MBI MOKEM
Ha0M0naTh?

4.6 Hanoobvekmuvl u 00ycl08/1eHHOCHb UX YHUKAIbHBLIX CBOUCHME PE3KUM
yeenuueHuem  naowiadu  NOGEPXHOCMU  YaAcmuy:  HAHOYACTHULI,
HAHOTUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKU, JIEHIPUMEDHI,
LE€OJIUThI, KBAHTOBBIE TOUKH.

Ilpoexmnas 3a0aua Ne 2. Yxo nmocs umeer jmHYy 12-13 MM, a gacTuna
marHetuta Fe304 — 20 uM. YBenunubtre ux B 1 mwumapn pa3. C kakumu
o0BbeKTaMu BbI TeTIeph OyeTe X cpaBHUBaThH? Kakue Gpuznueckre BeTuInHbI
W3MEHSIIOTCA MPU U3MEHEHUU JIMHEMHBIX pa3MepoOB?

IIpoexmuas 3aoaua Ne 3. Cxkonbko nuctoB Oymaru A4 BOWIET B CTakaH
oovemom 100 min?

Kasxxnoii rpyniie Bel1aHbl TUCTBI OyMaru A4 1 XUMUYECKUE CTaKaHbl 00bEMOM
100 mn. Kaxknas rpynna UImeT OTBET Ha STOT BOMPOC.

[IpenyiaraeM mMOMOIIb: COMHUTE JIUCTHI B KOMOK. CKOJIBKO KOMKOB Oymaru
BOIIUIO B OJWH CTaKaH?

Haiinute mnmomane otaenbHoro aucta A4 ©W IUIOMIAJb MOBEPXHOCTH
XUMHUYECKOTO cTakaHa. HaiauTe cymmapHyr0 IUIOMahr KOMKOB Oymaru,
HaXOOAIIUXCSA B CTakaHe?

JlemaroT BBIBOJI: OHA OKa3aJilaCh 3HAYUTEIHLHO OOJIbIIE TUIOIIA N TOBEPXHOCTH
CTaKaHa.

Kakum 06pa3zom Mbl yBETHMUUIN CYMMapHYIO IJI0IA/Ib TOBEPXHOCTH OymMaru?
(YMeHbIIeHHEM 00BEMA OTHOTO JIUCTA)

4.7 Hanoodvekmovl u 00ycil06/1eHHOCHb UX YHUKAAbHBIX C8OUCHIE DE3KUM
yeenuyeHuem  naowia0u  NOGEPXHOCMU  Yacmuy:  HAHOYACTHULIBI,



HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHONIAPWUKH, JCHIPUMEPHI,
IIEOJIUTHI, KBAHTOBBLIE TOYKH.

llpoexmnas 3a0aua Ne 4.Haiinure 1uiomaab CBOEH YEepEemHOM KOPOOKHU U
CpPaBHUTE €€ C IUIOLAAbI0 MOBEPXHOCTU OOJBIINX MOJYIIAPU U YEpPEIHON
KopoOku, eciu S(kopa 6.1.) = 2500 cm? . S(u.x)=4nr?/2, rue =C/2m.
OObsicHeHHe: OoJbllIasi TUIOMIAAb OOJIBIIMX TMOJYIIApUA  OOBSCHIETCS
HaJIAYMEeM MHOTOYHCIICHHBIX CKJIAJIOK.

Oxcnepumenmanvras 3adaua. Ha cTonax HaxXoJsATCs  CTalibHas KHOTIKA,
YKEJIC3HBIM TBO3/lb, KyCOUEK MEIHOW MPOBOJOKU, MEAHASI CKPEIKa, TPaHYJIbI
QTIOMHHUS M 1IMHKA, IITaTHUB ¢ MpoOUpKaMu, cojisHas kucjioTa. [lomecture
MPEUIOKEHHBIEC TEJIa Ha THO MPOOUPOK U J100aBbTE 3aTEM COJISIHYIO KUCIIOTY
(BbICOTa CTOJIOA KUJKOCTU MPUMEPHO 1,5¢M).

Onumure, 4TO BbI HAOMIOAAETe B KaXKI0M U3 TPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXUMHUYECKUM PSIOM HANPSDKCHUH METAJIIOB.

HazBaume o0bekTa HazBaunue Yro madmrogaem | Jlesee nim
rpaBee
METaJlia, u3
OTHOCHUTEIBHO
KOTOPOTO H2 B h1/xum
cnesad OOBEKT pany

BriBOA: ¢ KMCIOTOM B3aMMOJECUCTBYIOT METAJLIbI:

.......... C KHCJIOTOM HE B3aUMOJECUCTBYIOT

METAJIBL: ........

- 3aganue no yueoHuky M.A. AXMeToBa: 03HaKOMBTECh C TEKCTOM Ha c. 13.

-C KakuM BBl CTOJKHYJIHCH TpoTtuBopeurieM?  Menp u cepebpo B
HAaHOCOCTOSIHUSIX CITOCOOHBI B3aMMOICHCTBOBATH C KMCJIOTAaMU. Y BETUUYCHHE
IJIOMIAId TIOBEPXHOCTH PEarupyrolmmx YacTHI[ BJIMSIET HE TOJBKO Ha
CKOpOCTh peakiuu (0ObEeMHBIE B3pPbIBBI), HO M Ha XapakTep XMMHYECKHUX
CBOWCTB.

[IpoekT «B nonckax KOJIOUIHBIX pACTBOPOB)»

5. XuMmus Ha CTPaKe 310POBbSI.
5.1 Hoo. Boszonka iiooa. Hoo uz anmexu.

IIpakmuueckas uacmo.

W3roToBnenre MoJEIM MOJICKYJIbl HOJa.  DJEKTpOHHas, rpadudeckas
dopmymna ona [IpoekT «OOHapy)keHre KpaxMaia B IPOAyKTaX MUTAHUS.
5.2 «Mapzanyoexka». Ilepmancanam kanua. MapraHenr, M €ro CTeleHU

okucnenus llpakmuueckas uacmeo.



OmnpeneneHre MaccOBOM JOJIM KMCJIOPO/ia B MOJIEKYJIE IEPMAaHraHaTa KaJlus.
Pacuer oTHOCUTEIBHOM MIIOTHOCTU KUCJIOPO/Ia IO BO3AYXY.
C6opxka mpubopa 11 MOJIy4eHUs KUCIOPO/1a METOIOM BBITECHEHHS BO3/1yXa.
DOKcnepuMeHT: cOopka mpubopa i pPA3NOXKEHUs IepMaHTraHaTa Kalus.
KauecTBeHHas peakusi Ha KUCIOPO/.
[IBeTHBIE peaklUuM C MEpMaHTraHATOM Kajiusi (Hamp., MepMaHraHaT Kajlus U
cynbGUT HATPUS, JIp.)

5.3 Ilepekucev eooopooa. Ceoiicmea u npumeHeHue NEPOKCUOd 6000P0O0A.

CreneHb OKHCIIEHUS KUCIOPO/Ia B MOJIEKYJIE TEPOKCUAA BOJIOPOA.

Peaknus pa3inoxkeHus nepokcuaa Bogopoja. Kak mpoBecTu SKCIIepUMEHT.
Karanuzaropel. Oxcun mapranua (IV), depMeHT kaTanaza — KaTaau3aTOpPhI
peakuuu paznoxenus. lIpakmuueckas uacme.
Oxcua mapranua (IV): Hanucate GopMyily BelIeCTBa U ONPEIEIUTh CTENEHb
OKHCJICHHUS.
Tpu mpoOupku, B KaxJ0l HAXOIUTCA HECKOJIBKO MJI aNTEYHOW MEPEKUCH
BOJI0poJia. Bo BTOpY10 U TPEThIO MPOOUPKU MOMECTUTE COOTBETCTBEHHO OKCHJT
maprania (IV) (Ha xoHuuke mImaTesnsi) M CBEXKEHATEpThIM kKapTodensb (Ha
KOHYHUKE IIIATEeIIs).

Howmep npobupku | Uto nobaBuinm Yro Habmogaem

Hammcats ypaBHEHUE peakiiuu ¢ 0003HAYECHUSIMHU YCIIOBUHA €€ TPOTCKaHUSI.
[Tpoucxoaut nu peakuust B nepBoit mpoobupke? Ilpemioxure npubop ms
MTOJTYYCHHS BOJOPOJIa TIPH PA3JIOKEHUH TIEPOKCH 1A BOAOPOIA.
5.4 Auemuncanuyunoean kucioma. Ackopoéounosas xucioma. KucioTHOCTb
cpenbl. pH — MHAMKATOPHI CBOMMH PYKaMH.
IIpakmuueckas wacmo.

Onucanue GHU3NIECKUX cBoucTB.  IIpurorosiieHMEe pPacTBOPOB
alleTWICAJIMIIMIIOBON U aCKOpOMHOBOM KHCJIOT. JlenicTBHe
uHIUKaTopoB ((peHondranenHa, TakMyca U METAIIOPAHIKA) HA UX

PacTBOPHI.

WHIWUKATOPbI AneTmicaauiuiioBas AckopOuHOBas KUCIOTA

KHCJIOTa

®denondranenH

Jlakmyc

METHJIOPAHK




[IpuroToBneHue oTBapa KpacHOW KamycThl. HaOmroneHue M3MeHeHUs IBeTa
OTBapa B pa3HBIX pacTBopax (YKCyCHas, JUMOHHAas, aCKOpOUHOBAs KHUCIIOTHI,
[OBapEHHAs COJIb, TA3UPOBAHHAS BOJA, HAIATHIPHBIN CIUPT, MHUILIEBAs COMA,
pPacTBOp MbLIa U CTUPAIBHOTO TIOPOIIKA).

B3anmoneiicTBre ackopOMHOBOM KHUCTIOTHI C HooM. Bonpoc: niis kKakux mesnei
MOHO MCIIOJIb30BaTh 3Ty peakiuioo? (Ias0HapyXeHUus acKOpOMHOBOM
KHUCJIOTHI B MPOAYKTAX MUTAHUS ).

1 pearent 2 peareHr UYrto HabmromaeM pu ux
acKopOMHOBast non B3aMMO/ICHCTBUU
KHCJIOTa

duznyeckue dusznyeckue

CBOMCTBA: CBOMCTBA: .........

5.5 «3enenkay unu oOpunnuanmoswit 3enenwviii. 1{BeT nopoukooOGpazHOro
OpminaHTOBOrO 3e1eHoro. IlpakTruueckoe 3HaueHUEe U TOTyUYEHHE.
IIpakmuueckas uwacme.
®dusnvecKkre CBOMCTBa OPUIIMAHTOBOTO 3€JIEHOTO
Kak poxa3zaTe mNOUIMHHOCTH OpuiuinaHToBOro 3ejieHoro. IIpoBenenue
MOCJIEIOBATEIbHBIX PEAKIIMI B OJJHOM POOUpPKE ¢ OPUILIMAHTOBBIM 3€JICHBIM:
BHauaje B NPOOMPKY N00aBUTh KOHIEHTPUPOBAHHOM COJSHON KUCIOTHI, a
3ateM pactBopa menoun NaOH. Odopmienue paboTel MO CBOEMY
YCMOTpEHHI0. 3areM OoOCyauTh: Kak 3a(UKCUPOBAIM  PE3YyJIbTAThI
AKCIIEpUMEHTa (M3MEHEHHE 1IBETA, BbIMAICHUE 0CAKa).

[IpoekT «M0XKHO JI1 KCIOJIb30BATh OPUIIITMAHTOBBIN 3€JI€HBIA KaK MHIUKATOP
KHCIIOTHOCTH CPEIBI»

5.6 «Mbvlno uyodecnoe»: XO3SUCTBEHHOE U TyaJleTHOE, XUIKOE U TBEPIOE.
IIpakmuueckas uacme.

JleficTBUE TaKMyca Ha pacTBOP MbLIa, paCTBOP CTHUPAIBLHOTO OPOIIKA
(10Ka3aTeNBCTBOIIECIOYHOIO XapaKkTepa MOWMIMX Cpelacts). M3ydenwue
ATUKETOK TBEPJOr0 M KUJIKOIO MbUIA (pa3jiMdyhe B XMMHUYECKOM COCTABE).
PactBopenue wmbUila B JKECTKOM W JAUCTWIUIMPOBAHHOW Boje. IddexT
Tunpans. IIpoexkt «MbuioBapeHue»

6. XuMHus MUK

6.1 Caxap, kpaxman, yennin03a — poOCMEEHHUKU 2TTHOKO3bL.

Yro Takoe guaber. [HMKEMHUYECKHMI WHAECKC MPOAYKTOB MUTAHHUS.
XHUMHUYECKUE TIOJICTACTUTENN U UX KOBAPCTBO.
IIpakmuueckas uacme.



6.2

Omnpenenenne MPOAYKTOB C BBICOKUM TIIMKEMHYECKUM HHAEKCOM (paboTa ¢

TaOJIUIICH ).

OmnpenenseM MoACIACTUTENHU: acapTam, copour .... (Pabora ¢ rTukeTkamu.

OmnpIt: B3aMMOJICHCTBUE TJIFOKO3bl  C TUAPOKCUIOM Men

(IT), cBe)XEeMPUTOTOBICHHBIM.

UccnenoBanne  U3MEHEHUS  COJAEpKaHUA  TJIIOKO3bI B KPOBH
nocJie

cOanmaHcupoBaHHOTO obema W mociae  ymnorpeOnenuss  ¢acrdyna:

KUPUEIIKOB,YUIICOB, CIAJIKUX ra3UPOBAHHBIX HATUTKOB.

Anromunuii: eenuxkuii u yxcacuoui. Ilouemy He cieayeT NOJIb30BaThCS

amomuHueBord mnocygoi? ComepHuk kampius.  Octeonopo3. Mertauibl

KOHCEPBHOU OaHKH.

IIpakmuueckas paboma.

CBoiicTBa aTIOMUHUS U 00JIACTH MPUMEHEHUSI AJIIOMUHUS HA OCHOBAHUU €T0

cBoicTB (moBTOpeHue). CocTaBUTh TA0JIHUILY, KIACTEP UITU CXEMY.

[IpoBeneHre XUMHUUECKUX pEAKIUNA, XapaKTEePU3YIOMMUX aM(POTEpHbIC

CBOMCTBA COCANMHEHNN aJITFIOMUHUA.

OnebIT 1. AFOMUHMI U COJIIHAS KUCIIOTA.

OmnepiT 2. X5opu alrOMAHUS U TUAPOKCU HATPHS

Omnpit 3. ['uapokcua aATFOMUHUS M COJISTHAsT KUCJIOTa

Omnbit 4. ['mapokcua ATFOMUHAS U TUAPOKCHU HATPUSA

HasBanue onbita | UTo Habmo1aeM YpaBHEHHE XUMUYECKOW pEeaKUn
BeBox: .............
IIpoext «Ee BennuecTBO — KOHCepBHasg OaHKa: HKCIEPUMEHTAIBHOE

OIIpCACIICHNEC MCTAJIJIIOB).

6.3 Vkcycnaa kucnoma. CTONOBBIM YKCYC, YKCYCHasi ASCCEHIMS, JeIsHas

YKCyCHas KHCJIOTa: B 4eM pazHuua. CBONCTBA YKCYCHOW KHCJIOTBI U €€

MIPUMEHEHHE.

PU3MO0TOTUYECKOE BO3IEMCTBUE KUCIIOTHI.

IIpakmuueckas paboma.

CocraBiieHue IIOHATUHMHOU CXEMBI: «4To A 3Ha0 00
YKCYCHOU KUCIOTe»(MHIUBUIYATHHO, TNOO B TPYIIIIE).

Pacuet koHIIEHTpallMK KUCIOTHI IIPU €€ pa30aBICHUHU.

KucnotHocts pacTBOpOB NMUIEBOM COMBI U YKCYCHOW KUCIOTBHI.

l'amenue numeBor cOAbI YKCYCHOM KHMCIIOTOM: IPU3HAKH XUMHYECKOM

peakuuu (BbIJEICHUE Ta3a, pe3KOe yBEIMUYECHHE 00beMa PeaklMOHHON cMecH).
[ToBTOPUTH peaKIMIO TallleHHs] COJbl C MCIOJIb30BAHMEM HHAMKATOpa (Hamp.,




0TBapa KPaCHOKOYaHHOMW KamycThl). [ yero HeoOxoauMo ObLIO MPUMEHEHHE
WHJUKaTopa? OOpatuTh BHHMAHHME, YTO BBIJEICHUE Tra3a YacTo
COIIPOBOXAAETCA yBEJIMYEHHUEM 00beMa peaklMoHHOW cMecu. Kakue mepsl
IPEIOCTOPOKHOCTH HYKHO COOIIOAATh IIPH NMPOBEICHNUN TaKUX PEaKLUii?

6.4 «Conenan nawa xncusnp» (MOBapeHHAsl COJb, MOTAIl, TIyTaMaT HaTpuUs

[Iumesas coma, muTheBass COAA, KaJIbIIMHUPOBAHHAS COJIa, KAyCTHYECKasd
coJa: OOMHAKOBBIC WIIM pa3HbIC BEIECTBA. KaueCTBEHHbBIEC PEAKIINY B XUMHUH.
lIpaxmuueckas paboma

OnpenenuTh: Kakoe W3 BellecTB (MMILEBas coja, KaycTHYeckas coja,
KaJILIIMHUPOBAHHAS COJIA) ABJISIIOTCS COJISIMU YTOJIBHOM KUCIIOTHI.

Omnpit 1. [lelicTBUE MHAUKATOPAMU.

OmnbIT 2. JleiicTBUE HA paCTBOPHI MUIIEBOM U KAYCTUYECKOU COAbl YKCYCHOMU
KHUCIIOTBI

Ha3Banue onbiTa Yrto HaOIIO1aEM BriBog

BeiBOA: ..........
[TpoBencHME OMBITOB MOATBEPKIACT, YTO MHUIICBAs COJA, KABIIMHUPOBAHHAS
colla — 9TO COJIU CJa0oW YroJIbHOW KHCJIOTBHI, a KayCTHYecKas coja —
pPacTBOPUMOE OCHOBAHUE.
OOCcynuTh, Kak J0Ka3aTh OMBITHBIM ITyTEM, YTO MHINEBAas COAA SBJSETCS
KHUCJIOU COJIBIO.

6.5 Bpeo numpamoe: mu¢p unu npaeoa. Ilonb3a HUTPATOB: BaKHEUIHE
MUHEpPAJIbHBIC yI0OpEeHUs KaK UCTOUYHHUK a30Ta. KpyroBopot azota. [louemy
BEHEpHMHA MYXOJIOBKA ITOSACT HACEKOMBIX (TaK OHA BOCITOTHSIET HEOCTATOK
a3oTa B 00JI0THUCTHIX MecTax). HUTpaThl B kauecTBe MUIIEBBIX KOHCEPBAHTOB.
Kaxue npeBpatiieHust IpoucXoAsaT ¢ HUTpaTaMu B OPraHU3Me YelloBeKa. A30T
Y €ro CTENEHU OKUCIICHUS.

IIpakmuueckas wacmo.
Onpenenenrne MacCOBOM J0JIM a30Ta B KAIMINHOM, HATPUEBOW 1 aMMOHUHHOM
cenutpe. BeiBoa: kakoe 3 HUX Oosee IeHHOe a30THoe yaoopeHue. [Ipoekr
«BnusHUE a30THBIX yIOOPEHUIA Ha POCT CAXKEHIIEB (HACOIH.

/. PaboTa Hag npoekTamu — S 4

6. Dman evibopa memvl, NOCMAHOBKU Yeau, 3a0ay UCCIe008aAHUSL.

7. Dman 8vi08udiceHUs cunomessi.

8. Oman nnanuposanus nymu 0ocmudiceHus yeei Uccie008amenbCKux

(npoexmuulx) pabom u 8blO0PA HEOOXOOUMO20 UHCINPYMEHMAPUSL.



9. Oman nposedenus yuebHo2o ucciedo8anus (npoekmuou pabomst) ¢
NPOMENCYMOYHBIM KOHMPOAEM 3d XOOOM 8bINOIHEHUS U KOpPeKyuell
pe3yibmamos.

10.9man ogopmnenus, npedcmasnenus (3awumst) npooyKma npoeKmHou
pabomul. Ilesqb mporpaMmmai:

@opMHUPOBAaHUE Y Y4YAIIMXCS HAy4YHBIX MPEACTABICHUA O XUMHHU B
MTOBCEJHEBHOM HW3HM YEJOBEKA uepe3 MpoOyXKACHUE HWHTEpeca M pPa3BUTHE
npodeccCHOHaNbHBIX CKIIOHHOCTEH K IPEIMETY XUMHSL.

3amaun:

Oo0pa3zoBartenbHbIe:

* pacUIUpUTH KPYro30p y4Yalluxcs O MUPE BEILIECTB;

* HCHOJIb30BaTh TEOPETUUYECKUE 3HAHUS IO XUMUU Ha MIPAKTUKE;

* 0o0yuuTh TEXHHUKE O€30MaCHOCTH TMPHU BBINOJHEHUH XUMHUYECKHUX

peaKuii;

* copMHUpOBaTh HABBIKH BBIMIOJHEHUS TPOEKTOB ¢ Ucnoyib3oBanuem KT

U 1IUGpOBOro 000pyAOBAHMUS;
* BBISIBUTh TBOPYECKH OJIAPEHHBIX OOYUAIOITUXCS U TTIOMOYb UM TTPOSIBUTH
ceos.
PassuBaromme:

*  CMOCOOCTBOBATh PA3BUTHUIO TBOPUECKUX CIIOCOOHOCTEHN 00yUarOIIUXCS;

* (dopmupoBars UKT-kommerenTocT; BocnurarenbHble:

* BOCIIUTATh CAMOCTOSITEIbHOCTb MIPH BBHIMOJIHEHUHU PaOOTHI;

* BOCIIUTATh YyBCTBO B3aMMOIIOMOIIIH, KOJIJIEKTUBU3MA, yMEHUE PabOTaTh

B KOMaH/I€; BOCIIUTATh YyBCTBO JINUHOW OTBETCTBEHHOCTH.

CBs3b co/lep:KaHUA NPOTrPAMMBI ¢ Y4eOHBIMH NMPeAMETAMU:

Kypc BHeypoUuHO# e TeTbHOCTH UIEHHO U COACPIKATEIHLHO CBA3aH ¢ 0a30BbIM
KypCOM XUMHUU U TO3BOJISIET MOJJEPKUBATH B3aUMOCBS3 TEOPUM M TNPAKTUKH,
dbopMupyeT yCTONYUBYIO MOTPEOHOCTh TPUMEHSIThH MOJIYYCHHBIE 3HAHUS U HABBIKU B
MMOBCEIHCBHOM KU3HU.

IIporpamma nmocTpoeHa Ha  OCHOBE MEKIMPeAMETHOH UHTErpamumn c
¢u3uKol, MaTeMaTHKOW, OWOJOTMEN M JAPYTMMH €CTECTBEHHO-HAayUHBIMU
npeaMeTaMH.
OxuaeMble pe3yJbTAThl OCBOCHUS 00YYAKIIMMUCS NTPOrPAMMbI
JIMYHOCTHBIE Pe3yJIbTATHI:

- OCO3HABaTbh €IMHCTBO U LEJIOCTHOCTb OKPYXKAIOLIEro MUPA, BO3MOXHOCTH €ro
03HABAEMOCTU U O0BICHUMOCTH Ha OCHOBE IOCTUKEHUIN HAYKHU;

- IIOCTENEHHO BBICTPAaUBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE: OCO3HABATH
HOTPEOHOCTh U TOTOBHOCTh K CaMOOOpa3oBaHUIO, B TOM YHUCIE U B paMKax
CaMOCTOSTEIIBHOU NEATEIBHOCTH BHE LIIKOJIBI,

- OLIEHUBATh )KU3HEHHbIE CUTYAI[MH C TOUKH 3pEeHUs O€30MacHOro o0pas3a KU3HH U
COXpPaHEHUA 310POBb;



OIIEHUBATh PKOJOTUUYECKUM PUCK B3AaUMOOTHOIIEHUI YeIOBEKA U IPUPOIBI.
(GbopMHpOBaTh  SKOJOTMYECKOE  MBIIUIEHWE: YMEHUE OIIEHUBAaTh  CBOIO
NEATENIBHOCTh W TIOCTYNKW JAPYTHUX JIIOJE€HM C TOYKM 3PEHUS COXPAHEHUS
OKPY KAIOIIEH CpeIbl - rapaHTa )KU3HU U OJaromoydus T Ha 3eMIie.
MetanpeamerHbiMupe3yibTaTaMu «llepBbie maru B
XUMUU»SBIISAETCAPOPMUPOBAaHNE YHUBEPCATIbHBIX yueOHbIX aeicTBuit (Y'Y JI).
PeryasituBubie YY/I:
CaMOCTOSTENIbHO OOHapykuBaTh M (OPMYJIHPOBATH YYEOHYIO MpoOsieMy,
ONpeeNATh 1eJIb Y4eOHOU AesTENbHOCTH;
BBIJIBUTaTh BEPCUHM pEIICHUS MPOOJEMbI, OCO3HABATh KOHEUHBLIN pE3yJbTarT,
BBIOMPATH U3 MPEIJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEICTBA JOCTHIKEHUS
Eu;
OCYILIECTBJIATh  II€JIeTIONIaraHre, BKJIIOYas TMOCTAHOBKY  HOBBIX  IIEJIEH,
peoOpa3zoBaHKe MPAKTUYECKON 3a7a4M B TO3HABATEIbHYIO;
COCTABJISITh (MHAMBUAYAJIbHO WJIM B TPYMIE) IUIAH pEHICHUS MPOOJEMBI;, -
paboTas 1o MJIaHy, CBEPSATh CBOU JIEUCTBUS C LIETbIO U, MPU HEOOXOJUMOCTH,
UCIIPABJIATH OIIMOKHA CAMOCTOSITENIBHO;
YUYHUTBIBaTh Pa3HbIE MHEHHS U CTPEMUTHCA K KOOPAWHALIMY PA3IUYHBIX TO3ULIHM
B COTPYIHUYECTBE;
B JHMAJIOT€ C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITEIHLHO BhIPaOOTaHHBIC
KPUTEPUH OLICHKHU.
ITo3naBaTeabHbie YY/I:
aHAJIM3UPOBATH, CPABHUBATH, KiaccuuiImpoBatb U 0000maTh (GaKThl |
SABJIEHUA. BBISIBIATHIPUYUHBI U CIECACTBUS IPOCTHIX SIBIICHU.
OcyiecTBAATHCPABHEHNE,KIACCU(PUKALINIO,CAMOCTOATEIILHO BBIOWpas
OCHOBAHUSI UKPUTEPHUU VISl YKA3aHHBIX JIOTUYECKUX OTepaluii;
Crpourtbiornieckoe paccyXIeHue,BKII0YaroIee YCTaHOBJICHUE
MIPUYUHHOCIIECTBECHHBIXCBSI3EH.
Co3naBaTbCXeMaTUYECKUME  MOJEIA  C  BBIJACICHUEM  CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.
CocTaBasiTbTE3UCHI,PA3IMYHbIC BUJIBI TIJIAHOB(ITPOCTHIX,CI0KHBIX U T.I1.).
IIpeoGpa3zoBbIBaTHIHGOPMAIIMIO U3 OJHOTO BUJA B APYroi(Tabiuily B TEKCT U
np.). -  YMeTbONPEIeIATh BO3MOJKHBIC HUCTOYHUKH HEO0OXOIUMBIX
CBEJICHUI,TPOU3BOIUTh MOUCKUH(POPMAIINY, AHAIM3UPOBATh M OIEHUBATH €€
JIOCTOBEPHOCT.
000011aTh TOHATUS - OCYIIECTBIIATH JIOTHYECKYIO OIEpaIyio Iepexoaa OT
MOHSTHI C MEHBIIMM 00BEMOM MOHATUAM C OOJIBIIUM 00bEMOM;
CTPOUTH  JIOTMUYECKHUE  PACCYKJICHHUS, BKJIIOYAIONIME  YCTAHOBJICHHE
NPUYUHHOCIEACTBEHHBIX CBSI3EH.
OOBSICHATD ABJICHUS, MPOUECCHI, CBSI3U u OTHOIIICHMUS,
BBISIBJISIEMBIE B XOJIE  HCCIIEIOBaHMS,  OCYUIECTBIATH  BBIOOP



HanOosiee 3G EKTUBHBIX CMOCOOOB pEIICHHUsS 3a7ad B 3aBUCUMOCTH OT
KOHKpETHBIX yciaoBuil. KommyHukaTuBubie Y'Y /I:

- yMeTb (hOopMyJIHMpOBaTh COOCTBEHHOE MHEHHUE U MO3UIIMIO, apTyMEHTUPOBATH €€
Y KOOPJMHHUPOBATH €€ C MO3UIMU NapTHEPOB B COTPYIHUYECTBE MPU BBIPAOOTKE
0O1LIEero pemeHnsi B COBMECTHOU JI€ATEIbHOCTH;

- 0TOOpaXkaTh B pEUH COJIepKaHUE COBEPIIAEMbIX JEHCTBUM, Kak B popMe rPOMKOI
COLIMAJIM3UPOBAHHON peun, Tak U B popMe BHYTPEHHEH peun;

- YMETbh apryMEHTUPOBATh CBOIO TOUKY 3PEHUS;

- YMETh OCYLIECTBJISITH B3aMMHBIM KOHTPOJb M OKa3blBATh B COTPYIHHYECTBE
HEOOXOJIMMYIO B3aMMOIIOMOIIIb;

- yMeTb paboTaTh B TPYyMIE - YCTaHABIUBATh paboyre OTHOMICHUS, Y(P(HEKTUBHO
COTPYJHHUYATh U CIOCOOCTBOBAThH MPOAYKTUBHON KOOIEPALIHH.

OxujaeMble pe3yJbTAaThl Peaju3aliy IPOrpaMmMbl
[IpenMeTHBIMHA pe3yJIbTATAMUPEATU3AUN TPOTPAMMBI  SIBIISIFOTCS  CJICTYIOIIHE
YMEHUS:

OCO3HAHHUC POJIKM BCHICCTB,

OIIPCACIIATE POJIb PA3JIMIHBIX BCUICCTB B ITPHUPOJAC U TCXHHUKC,

- OOBSCHATH POJIb BCIICCTB B UX KPYI'OBOPOTC,

- PpaCcCMOTPCHUC XUMHUYCCKUX ITPOOCCCOB,

- HCIIOJIL30BATh 3HAHHA XHMMHHU IIpHU CO6J'IIOI[CHI/II/I IMpaBuJ HCIIO0JIb30BaAHHA
OBITOBBIX XHUMHYECKHX nperaparos;

— pa3/iIn4aThb OIIACHBIC U Oe3omacHbIe BCIICCTBA,

MIPUBOINTH MPUMEPHI XUMUYECKHUX TIPOIIECCOB B TIPUPO/IE;

- HaXOJUTh YEpPThl, CBUICTEIHCTBYIOIIME 00 OOMMX MNPU3HAKAX XHUMHYECKUX
IIPOLIECCOB U UX PA3INYUSX;

- WCTOJIb30BaHUE XUMHYCCKUX 3HAHUH B OBITY;

- OOBSCHATH 3HAUCHHE BEIIECTB B )KM3HU U XO3SIICTBE YEIIOBEKA;

- OOBSCHATH MHP C TOUKH 3PCHHS XUMHH,

- (opMupoBaTh NpeICTABICHUS 0 OyIyIIeM TpodheCCUOHATIBHOM BBIOOPE.

Kpome Toro, 3ansTus pu3BaHbl TPOOYIUTh Y YUAIINXCS UHTEPEC K XUMHUECKON

HayKe, CTUMYJIUPOBATh HalbHEHIICe U3yYCHHE XUMUU. XUMHYECKUE 3HAHUS,

chopMHUpPOBAaHHBIE HA 3aHATHUSAX, HUHPOPMAIMOHHAS KYJIbTypa Yy4alluxcs, MOTYT

OBITH UCIIOJIB30BAHBI MU JJISI PACKPBITHS PA3TUIHBIX MPOSBICHUIN CBA3M XUMHUU C

KU3HBIO.

YciaoBus peaju3zanuu NporpaMmsbl — Iporpamma peanusyercsa Ha 6aze MbBOY
Tackunckas COILI ¢ ucnosb30BaHUEM BCEX €€ PECYPCOB.
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15 Komnonnnasie cucremsl: mo4Ba, riIMHA, IPUPOJIHBIC 1
BOJIbI, BO3JTyX JbIM, MUHEpAJIbl, XJ1€0, MOJIOKO, MacJIo,
KpOBb. .. KoJIJTOUHBIE M UICTUHHBIE PACTBOPHI
16 Mertoapbl 1 cpecTBa SMIUPUYECKOTO UCCIEA0BAHUS 1




17 Kak cremeHbp W3MENbUCHHOCTH BIUSET Ha OOIIyIO
TUTOIIA (b COTIPUKACAIONINXCS YACTHII
18 HanooOBEeKTH W 0OYCIOBICHHOCTh HMX YHHKAIBHBIX
CBOMCTB PE3KHM YBEIMYCHHUEM ILJIOMIAIN IMOBEPXHOCTU
JaCTHI]
19 HanooObekTsl UM 00YCIOBICHHOCTh HMX YHHKAJIbHBIX
CBOWMCTB PE3KUM YBEIUYCHHEM TUIOIIATU MMOBEPXHOCTH
JaCTHI]
20 HNon. Bosronka noxa. Mox u3 anteku
21 «MapranioBkay. [lepmaHranat xaaus
22 IIepexuchk Bomopona. CBOMCTBA U IPUMEHEHHE
EPOKCHIa BOJOpOaa
23 AueTuncanuiioBas KUcioTa. ACKOpOMHOBAs KUCIIOTa
24 «3eJIeHKa» WU OpUIITTHAHTOBBIN 3€JICHBIN
25 «MBLIO 4yZ€eCHOE»
26 Caxap, KpaxMaJ, LEJUTF0I03a — POACTBEHHUKHU TITFOKO3BI
27 AJFOMUHUI: BETUKHUI U Y>KaCHBII
28 'YKCyCHast KUCIIOTa
29 «CoJeHas Hallla >KU3Hb
30 Bpen HuTpatoB: Mud win npasaa
31 Oman 6blO0pa memvi, NOCMAHOBKU Yeu, 3a0ay
uccne008anus. Iman 8blOBUNCEHUS 2UNOME3bl.
32 Oman niaHuposaHus nymu  OOCMUNCEHUS  yeel
uccie0o8amenbCcKux (Npoekmuvix) pabom u vlbopa
He00X00UMO20 UHCIPYMEHMAPUSL.
Oman nposedenus yuebHo20 Uccied08anus (NPoeKmHoll
pabomvl) ¢ NPOMENCYMOUHBIM KOHMPOAEM 34 XOOOM
BLINOJIHCHUS U KOPPeKYyUell pe3yibmamos.
33 Oman  ogopmaenus,  npeocmaenienus  (3auiumol)
nPOOyKma npoexmuou pabomaol
34 Oman oghopmnenus, npedcmasnenus

(3awumsi) NPOOYKMa nPoexmHou pabomul
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