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HHOACHUTEJIbBHASA 3AIIMCKA

B o0y4ennn xumMuu 00IbII0e 3HAUCHHE UMEET IKCTIEPUMEHT. AHATU3UPYS Pe3yAbTAThI POBEIEHHBIX
OIIBITOB, Yyalluecs yOeKatoTcsl B TOM, YTO T€ WIIM HHBIE TEOPETUUECKUE TIPECTABICHUS COOTBETCTBYIOT UIIN
IPOTUBOPEYAT PeabHOCTH. TONBKO OCYIIECTBIISASI XUMUUECKHI SKCTIEPUMEHT MOKHO IIPOBEPHUTH
JOCTOBEPHOCTD ITPOTHO30B, CAEIAHHBIX HA OCHOBAaHUH TEOpUHU. B mporiiecce skcriepuMeHTaIbHON paboThI
ydamyecst IpruoOPETAOT OTBIT IIO3HAHMUS PEATBHOCTH, SBIISIOLINICS BAXKHBIM 3TarioM (OPMHPOBAHHUS Y
HUX YO€XJEHUI1, KOTOpbIE, B CBOIO OUYEPE/Ib, COCTABIAIOT OCHOBY HAyYHOIO MUPOBO33peHHs. Peanusauus
YKa3aHHbIX LieJIel BO3MOXKHA [IPU OCHAILEHNUH ILIKOJIBHOTO KaOMHETa XMMUK COBPEMEHHBIMU IIPUOOpaMH 1
obopynoBanueM. B pamkax HanmoHanpHOTO npoekta «O0pa3oBaHue» 3TO CTaJI0 BO3MOKHBIM Oaroaaps
CO3/IaHHIO B 00111€00pa30BaTENBHBIX OPTraHU3AIHMX, PACTION0KEHHBIX B CEILCKOM MECTHOCTH U MAJIBIX
ropojiax, IEHTPOB 00pa30BaHUsI €CTECTBEHHO-HAYYHOU M TEXHOJIOTMYECKOM HampaBieHHocTel « Touku
pocta». BHenpenue 3roro 000pyA0BaHKS HO3BOIUT KAYECTBEHHO U3MEHUTH MPOLIECC O0YUEHHS XUMHUHL.
KonuuecTBeHHBIE SKCTIEPMMEHTBI TI03BOJIAT MOTY4YaTh JOCTOBEPHYIO HH(OPMALIMIO O IPOTEKAHUM TEX MK
MHBIX XMMUYECKHX MPOLIECCaX, O CBOMCTBAX BellecTB. Ha OCHOBE MOTy4eHHBIX AKCIIEPUMEHTAIBHbBIX
JaHHBIX 00y4YaeMble CMOTYT CaMOCTOSATENBHO JIENaTh BHIBO/IBL, 000011aTh Pe3yabTaThl, BHIABIATH
3aKOHOMEPHOCTH, YTO OJJHO3HAYHO OyJeT CIOCOOCTBOBATH MOBBIIIEHUIO MOTUBALIMH O0YUYEHUSI IKOJIBbHUKOB.

LlenTpsl 006pa3oBaHus €CTECTBEHHO-HAYYHOW HAaNpaBlIeHHOCTH « Touka pocTa» CO3aHbl C IENbI0
pa3BUTHS y 00yYalolUXCs €CTECTBEHHO-HAYYHOM, MaTeMaTnueckoi, ”HPOPMALMOHHON TPAMOTHOCTH,
(bopMHpOBaHKS KPUTUIECKOTO U KPEATUBHOTO MBIIIICHUS, COBEPIICHCTBOBAHNS HABBIKOB €CTECTBEHHO-
HayYHOU HarpaBJIeHHOCTH, a TAKXKe JUIsl IPaKTHYECKOl 0TpaboTKK yueOHOro Marepuaia o yueGHOMY
npenMeTy « XUMUs».

C uenbto hopMUPOBaHUSI OCHOB XUMHUYECKOTO MUPOBO33pEHHUs pazpaboTaHa nmporpamma
BHEYPOUHOM JEATENBHOCTH « DKCIIEPUMEHTAIbHAS XUMHUSI».

[Iporpamma MoauduurpoBaHa, cocTaBlieHa Ha OCHOBE METOAMYECKOro nocobus becnanosa
I1.1., Hopodeera M.B. «Peanu3zanusi o0pazoBaTeIbHBIX TPOrpaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKOW HapaBIeHHOCTEHN 110 XUMUH C HCII0Ib30BaHHEM 000pyAoBaHus LeHTpa «Touka
pocta» (I1. . becrtano M.B. [lopodeer. Metoaundeckoe nocodue. Peanu3zamust 00pa3oBaTeIbHBIX
MpOrpamMM €CTECTBEHHOHAYYHOM U TEXHOJIOTUYECKON HAINPABICHHOCTEN IO XUMHH C
UCIOJb30BaHnEM 000pynoBanus reHTpa «Touka poctay Mocksa, 2021)

Lesab: yIoBIETBOPUTh TMO3HABATEIBHBIC 3alpPOCHl JETEH, pa3BUBATh HCCIIECIOBATEIbCKHIMA
MOJIXO/ K M3YYEHHUIO OKPYXKAIOIIEro MUpa U YMEHHE TIPUMEHSTh CBOM 3HAHUS Ha TPaKTHUKE,
pacIIMpUTh 3HAHHS YYAIUXCsl O IPUMEHEHUH BEIIECTB B TIOBCEAHEBHOM KU3HH, PEATU30BaTh
OOIIEKYJIbTYPHBIH KOMITOHCHT.

3amaun:

Ilpeomemmupvie:

CdhopMupoBaTh HaBBIKH AJIEMEHTAPHOM HUCCIICA0BATEIILCKOM PadOTHI,

Pacmimputh 3HaHHS ydamuxcs 0 XUMUH, SKOJIOTUH;

Hay4uTth npuMeHsITh KOMMYHUKATUBHBIC U MIPE3CHTAIIMOHHBIC HABBIKH;

Hayuutb opopMIIsaTh pe3ynbTaThl CBOCH PaOOTHI.

Memanpeomemmuvie:

Pa3BuTh yMeHHE MPOEKTUPOBAHUS CBOEH eI TEIbHOCTH;

[Tponomxuts GopMUpoBaHHE HABBIKOB CAMOCTOSITEIBHON pabOTHl C Pa3InYHBIMMMCTOYHUKAMHU
uH(pOpMaINH;

[TponomKkuTh pa3BUBaTh TBOPUECKUE CTOCOOHOCTH.

Jluunocmmuule:

[IpoaomKUTh BOCHUTaHHE HABBIKOB HKOJIOTHYECKON KYJIbTYpPbl, OTBETCTBEHHOIOOTHOIIEHUS K
JOJIIM U K TIPUPOJIE;

CoBepIlieHCTBOBATh HABBIKU KOJUIEKTUBHOM paboTHI;

CriocoOCcTBOBATH MOHUMAHHUIO COBPEMEHHBIX MIPOOJIEM IKOJIOTUU M CO3HAHUIO MXAKTYaTbHOCTH.



Cpoxku peanuszanuu nporpaMmal.
[Tporpamma paccuntana Ha 1 rosx u pazoura Ha MOJYJIH, 00IIEe KOJINYECTBO YacoB — 344.

IpuHIUNbI, Jexanme B 0CHOBe padoThl M0 IpOrpaMme:

JlanHast 0Opa3oBaTeIbHas MporpaMma 00eCIeunBaCT YCBOCHHUE YUAIIMHICS BaXKHEHIINX
XUMHMYECKUX 3aKOHOB, TEOPUH U MOHSTUIL; pOPMHUPYET NPEICTABICHUE O POIU XUMUH B OKPYKAIOIIEM MUPE
¥ JKM3HH YenioBeka. [Ipi 3TOM 0CHOBHOE BHUMAHUE Y/EIAETCS CYIIHOCTH XUMHUYECKUX PeaKkluil 1 METo1aM UX
OCYIIECTBIIEHUS.

OnHYM M3 OCHOBHBIX MPUHIIUIIOB IOCTPOCHUS IPOTPAMMBI SIBIISICTCS MPUHIIUI JOCTYITHOCTH.
OKCHEepUMEHTANIbHBIC TAHHBIE, TIOTYYEHHBIC YUAIIUMUCS TIPH BBIMTOJIHEHUH KOJIMYECTBEHHBIX OIBITOB,
HO3BOJIAIOT YUYAIMMCS CAMOCTOSITENILHO JIENIaTh BbIBO/IBI, BBISBISTH 3aKOHOMEPHOCTH. [10/1X0/1b1, 3a510KEHHBIE
B COJIEpKaHKE MPOrpaMMbl Kypca, CO31at0T HEOOXOANMBIE YCIOBHS I CHCTEMHOTO YCBOGHMS YYaIlUMHUCS
OCHOB HayKHM, JJI1 00€cIeueHHs] pa3BUBAIOLIETO M BOCIIUTHIBAIOLIETO BO3IEHCTBISA 00yUeHNUs HA IMYHOCTD
yuamierocs. QopMupyemble 3HaHUS JJOJKHBI CTaTh OCHOBOW CHUCTEMBI YOEKIEHHH MIKOJIbHUKA, LIEHTPaJIbHbIM
A7IPOM €T0 HayYHOTO MUPOBO33PEHUS

[punnun noOpoBoabHOCTH. K 3aHATHAM A0ITyCKAaOTCS BCE JKEJaroIIie, COOTBETCTBYIOLINE
JTAHHOMY BO3pacTy, Ha 100pOBOJILHOM OCHOBE U OECILIaTHO.

[IpunHnun B3aumMoyBaxeHus. Pebara yBakaloT HHTEPECHI IPYT Apyra, MoAepKUBAIOT U
MIOMOTAIOT JAPYT IPYT'y BO BCEX HAUMHAHMSIX;

[Ipunnun HayunocTtu. Bech Matepua, CHOIb3yeMbli Ha 3aHATHUSAX, UMEET MO COO0M
Hay4YHYIO OCHOBY.

[TpuHIUIT TPaKTUYECKOW 3HAYMMOCTH T€X WJIM UHBIX HABBIKOB Y 3HAHUI B TOBCEIHEBHOMN
KU3HU y4alerocs.

[IpuHuun BapuatuBHOCTH. MaTepuan U TEMbI AJI U3YyYEHUSI MOKHO MEHATh B 3aBUCUMOCTH OT
WHTEPECOB U MOTPEOHOCTEH pedsAT. Yuamuecs caMu BHIOUPaOT 00beM U KauecTBO padboT, OyIb TO
yueOHOe HccieIoBaHue, UM TeopeTuyeckas HHGopMaIus, Wik TBOPUYECKHUE 3a1aHus U T.1.

[IpuHIMI COOTBETCTBUS COJIEpKaHUsA 3arpocaM pedeHka. B paboTe Mbl onupaemMcs Ha Te
apryMeHThI, KOTOPbIE 3HAYMMBI JUIs MOJPOCTKA CeYac, KOTOPbIE CETOIHS NaayT EMY T€ WA HUHbIE
MIPEUMYILECTBA JIJIs1 COL[UAIBHOM alallTallHH.

[Mpunnun nuddepennumanuu u HAMBUAYaTU3auuu. Pedsta BbIOMpAOT 3a1aHus B
COOTBETCTBUU C 3aPOCAMH U UHAUBHUAYATbHBIMH CIIOCOOHOCTSAMHU.

B cooTBeTcTBUU ¢ BO3pacTOM MPUMEHSIOTCS Pa3HOOOpa3HbIe GOPMBI JEATENIFHOCTH: Oecena,
Urpa, MpakTu4ecKast paboTa, SKCIEPUMEHT, HAOIIOICHNE, KCIIPECC -MCCIEA0BAaHNE, KOJICKTUBHBIC U
MHIUBHUTyaJIbHBIE UCCIIEI0BAaHMS, CAMOCTOSATENBbHAS Pab0Ta, 3aIUTa UCCIe0BATEIbCKUX PadoT,
MUHH-KOH(EPEHIINs, KOHCYIbTAIHS.

KosektuBHbIE (HOPMBI HCIIOIB3YIOTCS TIPU U3YYECHHH TEOPETHUECKUX CBEICHHUN, 0(hOPMIICHUN
BBICTaBOK, MIPOBEACHUH KCKypcHid. ['pymnmoBsie GOpMBbI IPUMEHSIOTCS IPH IPOBEICHUN
NPaKTHYECKUX PaOOT, BBITOJIHEHUN TBOPYECKUX, HCCIETOBATEILCKUX 3aIaHHH.

WNunuBunyansHbie GOpMbI pabOTHl TPUMEHSIOTCS IPH paboTe ¢ OTACIBHBIMU pedsTaMu,

00J1a1a10IMMH HU3KUM WA BBICOKHM YPOBHEM Pa3BUTHSL.

HTorom nmpoBeneHus 1ab0OPaTOPHBIX WM MIPAKTUYECKUX pabOT SIBJISAIOTCS OTYETHI C BBIBOJAAMU,

pucyHkamu. Ha 3aHATHAX Kypca yJaluecs yuaTcst TOBOPUTh, OTCTauBaTh CBOIO TOUKY 3pEHMUS,

3alUIATh TBOPYECKHE PabOThl, OTBEYATh HA BOIPOCHI.

MeTtoabl ¥ IPpUEMBI.

[Iporpamma npegycmMaTpuBaeT IPUMEHEHHE PA3IUUHBIX METOIOB U IPUEMOB, YTO MO3BOJISET

crenatb o0ydyeHue 3 PEeKTUBHBIM U UHTEPECHBIM:

CEHCOPHOTO BOCTIPUATHUSA (JICKIIUH, TPOCMOTp BUAeopuibMoB, CJI);

npakTudeckue (J1abopaTtopHble pabOThI, SKCIIEPUMEHTHI);

KOMMYHUKATHBHBIE (IUCKYyCCUH, Oecelibl);

KOMOMHUPOBaHHbIE (CaMOCTOsITEebHAs paboTa yyaluxcs;,

npoOsIeMHBIH (CO3/1aHie Ha YPOKe MPOOJIEMHON CUTYaIUH).



ITPOTrHO3UPYEMBIE PE3YJBTATbI OCBOEHUSI OBPA30OBATEJIBHOM IPOTPAMMBI:

JIMYHOCTHBIE Pe3yJIbTAThI
OOyuaromuiicst HOMyYUT BOSMOKHOCTH I (POPMUPOBAHUS CIEAYIOMINX JTHIHOCTHBIX Y Y /I:

OTIpesieTIeHre MOTUBALMH M3YYEHUs Y4eOHOTO MaTepHaa;

OLICHUBAHHE YCBAUBAEMOI0 yUeOHOIr0 MaTepuaia, UCXOsl U3 COLMAIbHBIX M JINUHOCTHBIX
IIEHHOCTEH;

HOBBIIIEHUE CBOET0 00pa30BaTENbHOTO YPOBHS U YPOBHS TOTOBHOCTU K U3YYEHHIO OCHOBHBIX
HCTOPUUYECKUX COOBITHH, CBI3aHHBIX C PA3BUTHEM XUMUH M O0IIECTBA;

3HAHWE TPABUII NTOBEACHUS B UPE3BBIYANHBIX CUTYALUAX;

OLIEHHBAHKE COLMAIbHON 3HAYMMOCTH TPOQECcCHl, CBS3aHHBIX C XUMUEH;

BIIaJICHNE MpaBUIaMK 0€30MacHOr0 00palleHus ¢ XUMUYECKUMH BEIIECTBAMU U 000pYA0BaHUEM,
NPOSIBIICHHE SKOJIOTHYECKON KYJIBTYPHI.

MeTtanpeaMeTHble pe3yJbTaThbl

PerynsatuBHbie
OOyuaronuiicss MOMYyYUT BOSMOXKHOCTH Uil (POPMUPOBAHHS CIEYIOIMX PETYIATHBHBIX Y'Y I

TeJIernoiaraHye, BKIIF0Uast TOCTAaHOBKY HOBBIX IIeJel, peoOpa3oBaHie MPpaKTHIeCKON 3a/1a4u B
TI03HABATEILHYIO, CAMOCTOSATEILHBIN aHAJIN3 YCIOBUI JTOCTYIKECHHUS TIEJM Ha OCHOBE YUETa BBIICICHHBIX
y4UTeNeM OPUEHTHPOB JEHCTBHS B HOBOM y4eOHOM MaTepuare;

IIAHUPOBAHUE ITYTH NOCTHIXCHHUA ueneﬁ;

yCTaHaBJICHHE 1IeICBBIX MPUOPUTETOB, BBIIEICHIE ATbTEPHATUBHBIX CIOCOOOB TOCTHKEHHS TIEITH 1
BeIOOp Haunbosee 3G dekTuBHOTO croco0a;

YMEHHE CaMOCTOSATEIBHO KOHTPOJIUPOBATH CBOE BPEMS M YIPABIIATh UM;

yYMEHHE TIPHHIMATh PEIICHUs B MPOONEMHON CUTYAINN;

MIOCTAaHOBKA YYEeOHBIX 33]1a4, COCTABJICHUE TIIAHA U MOCNEI0BATENbHOCTH ICHCTBHIA;

opraHmzays pabov4ero MecTa MpH BBIIONHEHHH XHUMHYECKOTO KCTICPHMEHTa;

MPOTHO3MPOBAHUE PE3YJIbTATOB 00yUCHHS, OLICHUBAHUE YCBOCHHOTO MAaTEPUaJa, OLIEHKA Ka4yeCcTBa 1
YPOBHS MOJTYYSHHBIX 3HAHHUH, KOPPEKIHS IUIaHA U crioco0a IeHCTBUS IPH HEOOXOJUMOCTH.

Ilo3HaBaTeIbHBIC

OOyuaromuiics MOIy4UT BOZMOKHOCTH [UIsl (POPMUPOBAHUS CIETYIOUINX MO3HaBaTeNbHBIX Y'Y /1:

IIOMCK W BBIACJICHUC I/IH(I)OpMaHI/II/I;

dHaJIu3 YCJIOBI/Iﬁ n Tpe60BaHPII>'I 3aJaqu, BBI60p, COIIOCTaBIEHUE U 000CHOBaHME crIoco0a peIIcHNA
3aJa4u,

BBI60p HanboIee B(b(beKTI/IBHLIX c1oco0oB peuicHuA 3a1a4u B 3aBUCUMOCTU OT KOHKPECTHBIX YCHOBHﬁ;
BBIIBMXKCHUC U 000CHOBaHME THIIOTC3hI, BBI60p crocoba eé IIPOBCPKH,

CaMOCTOATCIIBHOC CO3IaHNC AJITOPHUTMA JACATCIIbHOCTHU IIPU PCIICHHUA Hp06HeM TBOPUYCCKOT'O U
ITIOHMCKOBOI'O XapaKTepa,

YMCHUSA XapaKTCPU30BATh BCIICCTBA 110 COCTaBY, CTPOCHUIO U CBOﬁCTBaM;

OIMCHIBAHHUE CBOMCTB; TBép,Z[LIX, KUIKHX, F8.3006p8.3HBIX BCIICCTB, BLIACJIICHUC UX CYIICCTBECHHBIX
IIPpHU3HAKOB;

I/I306pa)KeHI/IC COCTaBa HpOCTefIHII/IX BCIICCTB C IIOMOIIBIO XUMHYCCKHUX q)OpMYJ'I U CYIITHOCTH
XUMHUYCCKHX peaKHI/Iﬁ C IOMOIIBIO XUMHUYCCKHX ypaBHeHHﬁ;

MIPOBCACHHUEC Ha6J'HOI[eHI/II\/’I, OIMMCAaHUC IMPU3HAKOB 1 YCJIOBI/Iﬁ TCUCHHUA XUMHUYCCKUX peaKHHﬁ,
BBIIIOJIHCHUEC XUMHUYCCKOI'O SKCIICPUMECHTA, BBIBOJAbI HAa OCHOBEC aHAIN34a Ha6HIOHeHHﬁ 3a
IKCIICPUMCHTOM, pCHICHUC 3aJa4, IIOJIyYCHUC XMMUYECKOM I/IH(I)OpMaI_II/II/I U3 pa3siIMIHbIX UCTOYHHUKOB,
YMCHUC OPraHU30BbLIBATL MCCICAOBAHUC C ICJIBIO IIPOBCPKU TUIIOTEC3,

YMCHUC ACJIaTh YMO3AKIIIOUYCHUA (I/IH,IIYKTI/IBHOC U 110 aHaJior I/II/I) " BBIBOJBI,

YMCHUC 00BEKTHUBHO OIICHUBATH I/IH(I)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX MPOHECCaAX, KPUTHUICCKU
OTHOCHUTECA K HCCB,Z[OHay‘{HOﬁ I/IH(I)OpMaLII/II/I.

KoMMyHHKaTHBHEBIE




OOyuyaromuiicst OMYYUT BO3ZMOXHOCTD [T (JOPMUPOBAHUS CIEAYIOIMX KOMMYHUKAaTHBHBIX Y Y /1

TIOJTHOE U TOYHOE BBIPAXKEHNE CBOMX MBICIICH B COOTBETCTBHU C 3aJa9aMH U YCIOBUSIMH
KOMMYHHUKAIIH;

aJICKBaTHOE UCTIOIb30BaHNUE PEUYEBBIX CPEJICTB ISl yHACTHS B JUCKYCCHUH U apTYMEHTAIUH CBOCH
MO3UILMU, YMEHHUE TPEACTABIATH KOHKPETHOE COJIEPIKaHKE C COOOIICHHEM €ro B MMChbMEHHOU U
YCTHOH (hopMe, OTpejieIeHIEe CII0CO00B B3aNMOJICHCTBHS, COTPYJHHYECTBO B TIOMCKE U cOOpe
UHpOpMALHY;

omnpe/eseHne Crioco00B B3aUMOJICHCTBHS, COTPYAHHIECTBO B TIOMCKE 1 cOOpe MH(POPMAIIH, YIaCTHE
B IMAJIOTe, TUIAHUPOBAHKE OOMIMX CIIOCOO0B PabOTHI, MPOSIBICHHE YBAXKUTEIHHOTO OTHOIICHHUS K
APYTUM yYaIuMCs;

OTHMCAaHUE COJCPKAHNUS BBIMOIHACMBIX JISUCTBHI C IIEJIbI0 OPUEHTHPOBKH B PEMETHO-
MPAKTHYECKOHN AEATENbHOCTH;

YMEHHS YUUTHIBATH Pa3Hble MHEHHS  CTPEMHUTBCS K KOOPAMHAIINN Pa3IMIHbIX MO3UIHI B
COTPYJHHYECTBE;

(bopMyupoBaTh COOCTBEHHOE MHEHHE H TIO3HIHI0, APTYMEHTHPOBATH M KOOPIUHUPOBATH €€ C
TO3UIMSIMA TTAPTHEPOB B COTPYTHMUECTBE MPH BHIPAOOTKE 0OIIET0 PENICHHsI B COBMECTHON
JeSATENbHOCTH;

OCYIIECTBIISTh B3aMMHBII KOHTPOJIb M OKA3bIBATh B COTPYAHAYECTBE HEOOXOAMMYIO B3aNMOTIOMOIITb;
IUIAaHUPOBATH OOIIKE CTIOCOOBI pabOTHI; OCYIIECTBIISATH KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JeHCTBUIH
napTHEpa, yMeTh yOexKIaTh;

UCTIONb30BAaTh a/IeKBAaTHBIC SI3BIKOBBIE CPEJICTBA ISl OTOOPaKEHHUS CBOMX TyBCTB, MBICIICH, MOTHBOB
noTpeOHOCTEH; 0TOOpakaTh B peud (omucanue, 00bICHEHNE) COEPKAaHIE COBEPIIAEMBIX ICHCTBUM, KaK
B (hopMe rpoMKOii COLATM3UPOBaHHON peuH, Tak U B popMe BHYTPEHHEH peun;

pa3BUBaTh KOMMYHHMKaTUBHYIO KOMIETEHIINIO, UCTIOJIb3Ysl CPEJCTBA YCTHON U MUCbMEHHOM
KOMMYHHKALUH TIPK paboTe ¢ TEKCTaMHU YUeOHUKA 1 JJOTIOIHUTEIBHON TUTEpaTypoil, CIPaBOYHBIMU
TaOIUIAMH, TIPOSIBIISTH TOTOBHOCTD K YBaXKEHUIO HHOM TOUKH 3pEHUS IIPH 00CYKIEHUU PE3YIbTaTOB
BBITTOJTHEHHOHN Pa0OTHI.

IIpenMeTHBIE pe3yJbTAaThI
OOyyJaromuics HayduTCs:

MPUMEHSATh OCHOBHBIE METO/IbI MO3HAHMUS: HAOI0EHUE, N3MEPEHHE, SKCIICPUMEHT;

OIKCBIBATh CBOMCTBA TBEP/BIX, )KUIKUX, [A3000pa3HBIX BEILIECTB, BBIIEISS UX CYIIECTBEHHbBIE
MIPU3HAKH;

PacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUSI MACChl BELIECTB, aTOMHO-MOJIEKYISIPHON TEOPHUH;
pazinyaTh XUMUYECKHe U (pU3NUYecKHe SBIEHHUS, Ha3bIBATh MPU3HAKH U YCIOBHS IPOTCKAHUS
XUMHYECKUX PEaKInit;

cobmoaTh mpaBiia 6e30macHoi paboThl MPU MPOBEIECHUH OIBITOB;

TMOJIB30BaThCS TaOOPATOPHBIM 000PYIOBAHHEM U MOCY/IOM;

HOJTy4arh, COOMpaTh ra3000pa3Hble BElIECTBA U PACMIO3HABATD UX;

XapaKTepu30BaTh HU3MUECKUE U XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COeIMHEHUIA, TIPOBOJIUTD OIIBITHI, TOATBEPKIAIONINE XUMUYECKUE CBOMCTBA N3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEIECTB;

PacKpbIBaTh CMBICI HOHATHS «PACTBOP», BEIYUCIATH MAaCCOBYIO IOJIIO PACTBOPEHHOTO BEILIECTBA B
pacTBope, TOTOBUTH PACTBOPHI € OMPEEIEHHON MacCOBOM J10JIeH paCTBOPEHHOTO BEILIECTBA;
XapaKTepH30BaTh 3aBUCUMOCTb (PM3MYECKHX CBOMCTB BEIIECTB OT THIIA KPUCTAITMYECKON PElIETKY,
OIPEJENATh BUA XUMUUECKON CBA3H B HEOPIraHMUYECKHX COETMHEHHSX;

PacKpbIBaTh OCHOBHBIE TOJIOKEHUS TEOPHUHU DIEKTPOIUTUUECKON JUCCOLUALINH, COCTABIATh
ypaBHEHHS NEKTPOTUTUUECKON TUCCOLUALIMN KHUCIIOT, MEeT0UeH, Coell U peakinii HOHHOTO 0OMEHa;
PaCKpBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUHN, ONPEAENATh OKUCIUTENb 1
BOCCTaHOBHUTEIb, COCTABIIATH YPABHEHUS OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA;

Ha3bIBaTh (HaKTOPBI, BIUSIONIME HA CKOPOCTh XUMHYECKOM PEeaKI[HH;

XapaKTepU30BaTh B3aUMOCBSI3b MKy COCTaBOM, CTPOEHUEM M CBOMCTBAMU HEMETAIJIOB U
METaJIJIOB;



IPOBOJUTH OIBITHI IO MOJYYEHHUIO U M3YYEHUIO XMMUYECKHX CBOWCTB PAa3JIMYHBIX BELLECTB;

IPaMOTHO 00pAIIaThCs C BEIIECTBAMU B MOBCEIHEBHOM JKU3HH.

OOyuaromuiicst MOMTYYUT BO3MOXKHOCTh HAYUHThHCS:

BBIJIBUTaTh U IIPOBEPSTH SKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOWCTBAX BELIECTB HA

OCHOBE HX COCTaBa U CTPOCHHUS, X CIIOCOOHOCTHU BCTYNATh B XUMUYECKUE PEAKINH, O XapaKTepe u

NPOJYKTaX pasiIMYHbIX XMMHUUYECKUX PEaKLuii;

®  XapaKTepU30BaTh BEILECTBA I10 COCTAaBY, CTPOEHUIO U CBOICTBAM, YCTaHABINBATh IPUUHMHHO-
CJIE/ICTBEHHBIE CBSA3U MEX/y JAaHHBIMU XapaKTEPHUCTUKAMH BEIIECTBA;

®  COCTaBJISATH MOJIEKYJISIPHBIE U MOJIHBIE NOHHbBIE YPABHEHUSI 10 COKPAILlEHHBIM HOHHBIM YPAaBHEHUSM;

® TPOTHO3MPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEIBHBIE HJIM BOCCTAHOBHUTEIIBHBIE
CBOMCTBA C Y4ETOM CTETICHEH OKUCIICHUS IEMEHTOB, BXOASAIMX B €T0 COCTaB;

®  BBUIBUTATDH U MPOBEPSTH IKCIIEPUMEHTATIBHO THIIOTE3bI O Pe3yIbTaTax BO3/IEHCTBHUS pa3IMYHBIX
(axkTopoB Ha U3MEHEHNE CKOPOCTH XUMUUECKOH peakiuy;

®  HCIMOJb30BaTh NPHOOPETEHHbIE 3HAHUS AJIS IKOJIOTMYECKU TPAaMOTHOTO NTOBE/ICHHS B OKpY)KaroIen
cpene;

®  HCIMOJb30BaTh NPUOOPETEHHBIE KIIFOUEBbIE KOMIETEHIIMU PH BHIIIOJHEHUH IPOEKTOB U PELIEHUU
y4eOHO-HCCIEeJ0BATENbCKHX 3a/1a4 110 M3y4YEHUI0 CBONCTB, CIIOCOOO0B MOTYyYEHHS U PACTIO3HABAHUS
BEIIECTB;

e 00BEKTUBHO OIIEHMBATh MH(YOPMAIHMIO O BEIIECTBAX M XMMUYECKUX MPOLECCaX;

®  0CO3HABAaTh 3HAYECHUE TEOPETUYECKUX 3HAHUI MO XMMHHU JIJIs IPAKTUUECKON JesTeTbHOCTH YEJI0BEKa,

®  C03]aBaTh MOJIEU U CXEMBI 1JIs pEIIEHNS YUeOHBIX 1 TI03HABATENbHbIX 33/1a4; MOHUMATh HEOOXOAMMOCTD

co0JTI0/IeHNS NPeINUCaHUH, peiaraéMbIX B HHCTPYKLHUSX 10 UCIIOIb30BAHHIO JIEKAPCTB, CPEJICTB

OBITOBOM XUMUH U JP.

IMenarornyeckue TEXHOJOTHH, HCIIOJIb3yeMbIe B O0yUCHUU:

JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTHUH TTO3BOJISIOT HAWTH MHIUBHUIYaTbHBIN TIOIX0T K
KaXJIOMYy peOeHKY, CO37aTh JJI HETO HEOOXO0IMMBbIE YCIOBHUS KoMdopTa U ycrexa B 00ydeHnn. OHu
MPEeAYyCMaTPUBAIOT BEIOOP TEMBI, 00bEM MaTepHaia C YU€TOM CHJI, CIOCOOHOCTEH M MHTEPECOB
pebeHKa, CO3Jaf0T CUTYAIUIO COTPYIHUYECTBA [Tl OOIICHHUS C IPYTUMU YICHaMHU KOJUICKTHBA.

TexHOJIOT s TBOPYECKOH EATEILHOCTH HCIIOB3YETCS IS TIOBBIIICHHUS TBOPYECKOH
AKTHBHOCTH JICTEH.

TexHOOT s UCCIIe0BATEIBCKOM IEITETLHOCTH MTO3BOJISIET Pa3BUBATh Y JIETEH
HaOJIF0IaTENILHOCTB, JIOTUKY, OOJIBIITYIO0 CAMOCTOSTEIILHOCTD B BEIOOpE II€JIei U TIOCTAHOBKE 337134,
MIPOBEJICHUY OIBITOB U HAONIOJICHHIA, aHATTN3e U 00padOTKE MOJIYYSHHBIX pe3yabTaToB. B
pe3ysbTaTe MPOUCXOIUT AKTUBHOE OBJIAJICHUE 3HAHUSMU, YMCHUSIMU M HAaBBIKAMH.

TexHo0rHsI METOJIOB IPOCKTA. B OCHOBE 3TOr0 METO0/1a JISXKHUT Pa3BUTHE MIO3HABATEIBHBIX
MHTEPECOB yJaIUXCsl, yMEHHE CAMOCTOSITE]IbHO KOHCTPYHPOBATh CBOM 3HAHUS, OPUCHTHPOBATHCS B
WHGOPMAIIMOHHOM MPOCTPAHCTBE, PA3BUTHE KPUTHUECKOTO MBIIUICHUS, (POPMHUPOBAHUE
KOMMYHHUKATHBHBIX U TIPE3CHTAIIMOHHBIX HABBIKOB.

CpencrBa:

IporpaMMHOE 0OecreueHue;
WHTEpHEeT TEXHOJIOTHH;

obopynoBaHue neHrpa «Touku pocTay.

MeTtoabl KOHTPOJIA: KOHCYJIbTAallUA, JOKIal, 3aliuTa UCCICA0BATCIbLCKUX pa60T, BBICTYIIJICHHUC,
npe3ceHTanus, MI/IHI/I'KOH(I)epeHHI/IH, HAYYHO-UCCJIICA0BATCIIbCKAA KOH(I)epeHI_[I/IH.

Kpurtepun oneHkn 3HAHWH, yMEHHI 1 HABBIKOB.

Huskuii ypoBeHb: yI0BIETBOPUTEIBHOE BlaJIeHUE TeOpeTUYeckoi nHpopMarei mo remam
Kypca, yMEeHHE T0JIb30BaThCs JINTEPATYPOi MPU MOATOTOBKE COOOIIEHHH, ydacTHe B OpraHu3alyu
BBICTABOK, AJIEMEHTapHbIE NPEACTABICHUs 00 HCCIIe0BATENbCKOM AeATEIbHOCTH, TACCUBHOE
y4acTHEB CEMUHApaX.



Cpennuii ypoBeHb: JOCTATOYHO XOpOLIee BiIaJIcHHE TeOpeTUYeckoi nH(opMaleii mo Kypcy,
YMEHHUE CUCTEeMAaTU3UPOBAThH U MOJ0OUPATh HEOOXOIUMYIO JINTEPATYPY, IPOBOJUTH UCCIEIOBAHUS U
OTIPOCHI, UMETh MPEACTABICHUE O YI€OHO-UCCIIEA0BATEIBCKOM AEATEIBHOCTH, YUacTHE B KOHKYpCaXx,
BBICTABKaX, OPraHU3aLUU U IIPOBEICHUHA MEPOIIPUATHMN.

Bricokuii ypoBeHb: CBOOOIHOE BIIAJICHUE TEOPETUUECKON MHPOPMAITUEH 110 KypCy, YMEHUE
AQHAJIM3UPOBATH JIMTEPATYPHBIE HCTOYHHUKU U JTAHHBIE UCCIICIOBAHUM U OIIPOCOB, BBISABIIATH
MPUYHMHEL, T0I0MPATh METOIbl UCCIIEOBAHHMS, IPOBOIUTH Y4eOHO-HCCIIEIOBATEIBCKYIO
JEATENbHOCTD, AKTUBHO IIPUHUMATD Y4aCTHE B MEPOIIPUATHUAX, KOHKYPCAX, IPUMEHATH I10JIy4EHHYIO
MHGOPMAIIHIO HA TIPAKTUKE.

Ouenka 3¢)(peKTUBHOCTH PadOTHI:

Bxonsuuii KOHTpOJIb — OIIpeIeIeHUE YPOBHS 3HaHUM, yMEHUH, HaBBIKOB B BUJIE Oeces,
MIPaKTUYECKUX padOT, BUKTOPHH.

[IpomexxyTOouHBII KOHTPOJIb: KOJUIEKTUBHBIN aHAJIM3 Ka)KJI0W BBIIIOJHEHHOW paboThl U
caMOAaHaJIN3; IPOBEPKa 3HaHUI, YMEHH, HABBIKOB B X0J€ Oece/ibl.

WToroBblif KOHTPOJIb: MPE3EHTALMU TBOPUYECKUX U UCCIIEOBATENCKUX padOT, yyacTHE B
BBICTaBKax U MEPOIPUATHUSX, yJaCTHE B KOHKYPCaX MCCIEA0BaTEIbCKUX padoT.
®opMbl I0ABEICHUS UTOTOB PEeATM3ALNH NIPOrPAMMBI.

HTorosbie BEICTABKU TBOPUYECKHUX PadoOT;
[TopTdoimo u npe3eHTaIu UCCIIeI0BATEHCKON I TEIbHOCTH,
VYyactue B KOHKypcax UCCIIeI0BaTeIbCKUX padoT;

COJIEP)KAHUE PABOYEM ITPOTPAMMBI.

MeToabl HO3HAHMS B XHMHH. JKCIIepHMEHTAIbHbIe OCHOBBI XMMMU. [loHATHE O METOIe KaK Cpe/iCTBE
HAyYHOTO MO3HAHUA JEMCTBUTEIHLHOCTU. METObl, CBSI3aHHBIE C HETIOCPEICTBEHHBIM H3Y4YEeHUEM
BEIIECTB: HAOII0CHNE, ONMCAHNEe, CPABHEHUE, XUMUYECKUM SKCIIEPUMEHT.

[Tpuémer oOpareHus cBenecTBaMu U 000pyaoBaHueM. TexHHKa 0€30MaCHOCTH B KaOMHETE XUMHH.
[IpakTnueckas padora Ne 1

«/I3yueHne cTpoeHus miaMeHm»

JlabopatopHsiit ombIT Ne 1 «/lo kakoii TemriepaTypbl MOYKHO HarpeTh BEIIESCTBO 7>

Jlabopatopusiii ombiT Ne 2 «M3MepeHne TeMrepaTypbl KUMEHUS BOBI C IOMOIIBIO 1aTYMKA TEMIIEPATyphl U
TEPMOMETPay

Jlaboparopusiit ombiT Ne 3 «OnpeiesieHue TeMIepaTyphl IUIABICHUS U KPUCTAIUTH3AIUU METaIlIa

IlepBonavainbHble XumMuyeckue nmoHATHs. Yncroie BemecTBa U cmecu. CocraB Bo3ayxa. [lonsarue
«BENIECTBO» B (hr3uke v XuMuH. Ou3nueckne u XMMUYECKUe siBICHUS. V3MeHstommeecs BEIIECTBO Kak
npeaMeT uzydeHust xuMuu. dazossle nepexo/ipl. OnrcaHue BEIECTB.

BemectBa B mpupoie: OCHOBHBIE CBEJICHHUS O BEIIECTBEHHOM COCTaBe reocdep u kocMoca. [lonstue o
texHocdepe. Uucteie BemecTBa U cMecu. CTEIeHb YNCTOTHI M BUJIBI 3arpsi3HeHus BemiecTs. [lonsaTre o
TOMOTEHHBIX M TETePOTCHHBIX cMecsax. Paszmenenue cmeceit. OducTKa BemiecTB: (DUIBTPOBAHUE,
TUCTUIUIALMS, KPUCTAJUTM3allMs, JKCTparupoBaHue, Xpomarorpadus, Bo3roHKa. MaeHTHdukamms
BEILIECTB C NOMOIIBIO ONpPEAETIECHUs TeMIlepaTyp IUIaBi€HHS M KumneHus. [Ipu3Haku npoTexkaHus
XUMUYECKUX PEAKIUH.

Jla6opatopusiit ombIT Ne 4 «Onpenienenne BOJONPOBOAHON U AUCTUILTHPOBAHHON BOABI»

JleMoHCcTpaoHHbIN 3KcnepuMeHT Nel «BeiieneHne u morionieHue Teruia — MPU3HAK XUMHUUYECKOM
peakuum»

JemoHcTparoHHbI# skcniepuMeHT Ne 2. «Pa3noxxeHne BoAbl IEKTPUIECKUM TOKOM»
JlemoHCcTparMoHHbIN KciepuMeHT Ne 3. «3aK0H COXpaHEHUSI MAacChl BEIIECTBY

JlemoHcTpanmoHHbIH dKcriepuMenT Ne 4. «OnpeienieHrne cocTaBa BO3IyXa»

Kaaccnr HECOPraHM4eCKMX coeTUHEHHUM. OKCI/IJIBI — COCTaB, HOMCHKIJIATypa, KJ'IE[CCI/I(bI/IKaI_[I/Iﬂ. IlonsTue
0 THAPOKCHUAAX — KHCJIOTaX W OCHOBAHUMAX. Ha3Banus u cocTaB OCHOBaHHH. FI/II[I)OKCOprHHa.
KJ'IE[CCI/I(bI/IKaL[I/IS{ KHUCJIIOT, UX COCTaB, Ha3BaHU. COCTaB, Ha3BaHUs COJICI>'I, mpaBujia COCTABJICHUA



dbopmyn cosiell. XMMUYECKHE CBOHCTBA OKCHJIOB. BiMsiHHE coCTaBa KMCIIOT Ha XapaKTep UX CBOWCTB
(Ha mpuMepax COJITHOH M cepHOM KucioT). OOmue XUMHYECKHE CBOWMCTBA KHUCIOT. PacTBOpuMOCTh
kucinoT. Kucnorasie noxan. @usndeckue CBOHCTBA M CIIOCOOBI MOJyYEHHUs IIENodYeld. XUMHUYECKue
CBOMCTBAa coJiei (B3aMMOJICHCTBHME pACTBOPOB COJIEM C pacTBOpaMH IIEJIOYEH W MeTallJlaMu).
I'eneTnueckas CBS3b KJIACCOB HEOPTAaHUYECKUX coeTuHeHUNH. AMPoTepHOCT. OKCHIBI ¥ TUAPOKCUIBI,
oOmamaromue  ampoTepHBIMH  cBoiicTBamH.  Kiaccudpukamuss  HEOPraHMYECKHX  BEIIECTB.
[leproguueckoe HM3MEHEHHE CBOMCTB XMMMUYECKUX OJJIEMEHTOB M HMX COEAMHEHUH (Ha mpumepe
OKCHJI0B, THJIPOKCHUJIOB U BOJOPOJIHBIX COESMHEHUN).

[Ipaktiaeckas pabora Ne 2 «[lomydeHne MeTHOTO KyTIopocay

[Ipaktuaeckas pabora Ne 3 «Onpenencuue pH pacTBOpOB KHCIIOT U MIEIOYCHD)

JlabopatopHslit onbIT Ne 5 «Onpeznenenue pH pasnuuHbIxX cpeny

Jlaboparopusrit ombiT Ne 6 «Peakius HerTpanm3anumy. J[eMoHCTpanoHHbIA dkciepuMeHT Ne 5 « OcHOBaHUSI.
TennoBoii a3 dexT peakuy ruIpOKCHIa HATPUS C YITIEKHCIBIM Ta30M»

JlabopatopHslit oneIT Ne 7 «OmpeneneHne KUCIOTHOCTH TTOYBBI»

PactBopbl. Kpucranaoruaparsl. [ToHsiTHE O pacTBOpax Kak TOMOT€HHBIX (PU3MKO-XUMHUYECKUX
cUCTeMax. 3HaYeHHE PacTBOPOB JUISl )KU3HM YEJIOBEKA, CEIbCKOX03SICTBEHHOTO U MPOMBIIIIEHHOTO
npou3BoJicTBa. PactBopumocTs BeniecTB. BinsHue TexHocdeprl Ha MPUPOIHBIE TPECHBIE U MOPCKUE
BOJIbl. DaKTOPHI, BAMSIONINE HA pACTBOPUMOCTH TBEPABIX BELIECTB U ra3oB. M3MeHneHue
PacTBOPUMOCTH KHUCIIOPO/Ia B CBS3H C 3arpsi3HEHUEM BOJI.

Jlabopatopusrii onbiT Ne 8 «M3ydeHne 3aBUCHMOCTH PAaCTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPBI»
JlaGopatopusrii onbiT Ne 9 «Habmronenue 3a pocToM KPHCTAILIOBY

Jlabopatopusrii onbiT Ne 10 «IlepechinieHHbIH pacTBOP»

[Ipaktuueckas pabora Ne 4 «OmnpeneneHre KOHIIEHTPAIUK BEIECTB KOJIOPUMETPUUECKUM T10
KaTMOPOBOYHOMY Tpaduxy»

JlabopatopHsiit oneT Ne 11 «OnpezeneHue TemmnepaTypbl pa3ioKeHUs KPUCTAIIIIOTHAPATAY

Xumuyeckass c¢Bs3b. lIpupoma xumuyeckoil cBsi3M M €€ TUNbl. OTHOCUTEIBHOCTh THUIOJOTHHU
XUMHUUYECKOH CBSI3H. BiusHUe THIIa XUMHUYECKOW CBSI3M HA CBOMCTBA XMMUYECKOTO COETUHEHMUSI.
Kpucrannnueckoe crpoenue Bemects. Kpucramumueckue pemeéTku: aToMHasi, HOHHAs, MOJIEKYIISIpHAs
— ¥ UX XapaKTEPUCTUKH.

Jemonctparmonusiit omneIT Ne 6 « Temnepatypa niaBieHus BEMIECTB ¢ Pa3HbIMU THIIAMU KPUCTAIUINYECKHUX
pEMIETOK»

TEMATHYECKHUI IUTAH
Ne  Tembl yueOHBIX 3aHATUH Bcero B ToMm uucie Mara
n/ 4acoB
n Teopus NPaKTHKA
MeToabl MO3HAHUSA B XHMHH. JKCIIePUMEHTAIbHbIE 6
OCHOBBI XUMHH
1  TloHsATHe 0 METOJIE KaK CPEeICTBE HAYYHOTO 1 1
MO3HAHUSA AEHCTBUTEIBLHOCTH. METO/1bl, CBA3aHHBIE
C HETIOCPE/ICTBEHHBIM U3YUYE€HHEM BEIIECTB:
Ha0Jr0/IeHUe, ONMCaHUe, CPABHEHUE, XUMUYECKUN
HKCTIIEPUMEHT.
2 [Tpuémpl oOpartieHus ¢ BEIIeCTBAMH U 1 1

oOopynoBanuem. TexHuka 0€30MacHOCTH B
KaOMHETe XUMHH.

3 Ilpaktuueckas pabora Ne 1 1 1
«/3y4eHue cTpoeHus MIIaMEeHM
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11
12
13
14
15
16
17
18
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20
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JlabopatopHslit onbIT Ne 1 «/lo kakoi Temmnepatypsl
MO>KHO HarpeTb BELECTBO?»

Jlaboparopusiit onbIT No 2 «M3Mepenne TeMneparypbl
KUIIEHKS BOJIBI C IOMOLIBIO AaTYHKA TEMIIEPATYpPhI U
TEPMOMETPA»

Jla6opatopHsiit ombiT Ne 3 «OnpeeneHue TeMmnepaTyps
IUIABJICHUS U KPUCTAJUIU3ALIMHI METALIa»
IlepBonavyanbHble XUMHYeCKHE NOHATHS. YncTble
BemecTBa U cMecH. CocTaB BO3AyXa.

[lonsiTHe «BemecTBO» B PU3NKE U XUMUU.
q)I/I?;I/I‘ICCKI/IC U XUMHWUYCCKUC ABJICHUA.
N3MeHnstoleecs: BEMIECTBO KAK MPEIAMET U3y4ECHUS
xumun. ®azoBbie epexoabl. OnucaHre BEIIeCTB.
YucTele BelecTBa 1 CMECH.

Jlaboparopuslit ombiT Ne 4

«Omnpeenenne BOJOMPOBOTHON U TUCTHIITUPOBAHHON
BOJIBD»

JlemoHcTpaoHHsIi dkcniepuMeHT Nel «Beiienenne u
MOTJIOIIEHHE TeIUIa — MPU3HAK XUMUYECKON
peaxIum»

JleMoHCTpanmoHHbIHN SKciepuMenT Ne 2. «PasnoxeHue
BO/JIbI AJIEKTPUUECKUM TOKOM))

JlemoHcTparmoHHbIH 3KciepumMenT Ne 3. «3aKoH co-
XPaHEHHUsI MacChl BEILIECTB)»

Bo3nyx- cmech razos.

JlemoHcTpamonHbIi dKcniepuMeHT Ne 4, «Onpenenenue
COCTaBa BO3/TyXa»

Knaccpl Heopranu4ecKux coeJMHEHU .
Okcupl.

OcHoOBaHUS.

Kucnotsr.

Comu.

[Ipaktuueckas pabora Ne 2 «[lomyueHue meaHoro
KyTIOpoca»

[IpakTuueckas padora Ne 3 «Onpenencuue pH
PacTBOPOB KHUCJIOT U IIEIIOYCH»

Jlabopatopusiit ombiT Ne 5 «Onpenenenne pH
PA3IUYHBIX CpeI»

JlaboparopHslit onbIT Ne 6 «Peakmus
HelTpanuzaiumy. J[eMOHCTPalOHHbIN SKCIEPUMEHT
Ne 5 «OcnoBanus. TemnoBoii a3 ekt peakuu
THJIPOKCUIA HATPUS C YITICKUCIIBIM Ia30M»

Jlaboparopuslit onbIT Ne 7 «OnpeneneHue KUCIOTHOCTH
MIOYBBD»

PactBopsl. Kpucranaoruaparsi.

Ilonsatue o pacTBOpax Kak rOMOI'CHHBIX (1)I/I3I/IKO-
XUMHYECKUX CHCTEMaX. 3HAUCHHEC pacTBOPOB JIA
KHM3HH 4YCJIOBCKA, CEIbCKOXO03ICTBEHHOIO U

e
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MIPOMBIIIEHHOTO MMPOU3BOACTBA. PacTBOpUMOCTH
BEILIECTB.

JlabopatopHsiit ombiT Ne 8 «3yueHue 3aBUCUMOCTH
PacTBOPUMOCTH BELIECTBA OT TEMIIEPATYPHI»

Jla6oparopusiit ombiT Ne 9 «Habmronenue 3a pocToM
KPHCTAJLIOBY
Jlaboparopusrit onbiT Ne 10 «IlepechinieHHbIi pacTBOP»

[Ipaktuueckas pabora Ne 4 «Onpenenenue
KOHIICHTPAIIUX BEIIECTB KOJOPUMETPUUECKHIM TI0
KaIuOpOBOYHOMY IpapUKy»

JlabopatopHsrit oneiT Ne 11 «Onpenenenue
TEMIIEPATyPHI PA3JIOKEHUS KPUCTAILIOTHIPATa

XuMuueckasi CBSI3b

[Ipupona XMMUYECKOM CBA3HU U €€ THIIBI.
OTHOCHUTENHHOCTD TUITOJIOTUN XUMHUYECKOH CBSI3H.
BrnusiHue Tna XMMHUYECKO# CBS3U HAa CBOMCTBA
XUMHUUYECKOTO coennHeHus. Kpucramnmueckoe
cTpoeHue BenlecTB. Kpucramimieckue pemeTku:
aTOMHAasi, MOHHAsA, MOJIEKYJISIpHAs — U UX
XapaKTePUCTUKH.

JlemoncTparmonHslii ormeIT Ne 6 « Temmepatypa
TUIABJICHN BEIECTB C PA3HBIMU THUIIAMU
KPUCTAUIMYECKUX PEIIETOK»

3aKII0YNTENBHOE 3aHATHE.

Hroro yacos:

34 11

23



