MUWHUCTEPCTBO NPOCBENIEHUSA POCCUMCKOM ®EJIEPAIIIN
MunucrepcTBo o6pasoBanusi 1 Hayku Pecyosimku TaTtaperan
MyHununajibHoe Ka3eHHOe yYpesKIeHue «Ynpasjenue od0pazosanus BynHckoro
MYHUIUIIAJIBHOTO PailoHa)

MBOY «I'umuazusa umenu M.M. Baxutosa»

PACCMOTPEHO COI''TACOBAHO YTBEPXAEHO
PykxoBogurens MO 3aMecTuTeNb TUpeKTopa  [upekTop TUMHA3UK
/] / o YP
o, n ) IV o s
U_[aKI/IpO]; n.C AL L7 -b.
Camnaxona D.1. Ilpunxka \d\f&:llS OB~
[Tporoxoit Nel ot IIporokon Nel ot «31» apryeta.20245

«31» aBrycra 2024 r. 31y asrycra 2024 .

PaGouast nporpamma

110 BHEYPOUYHOU /1eATEJIbHOCTH

«TOYKA POCTA»

«XHUMUA " JKU3HDbY

1151 ooyuarormuxcs 8-9 kiraccon

Byunck 2024



PABOYAS ITPOI'PAMMA BHeypO4YHOI1 1eITEJIbHOCTH 0 XUMHUU
14191 8-9 Ki1accoB ¢ MCMOJIL30BaHNeM 000pyIoBaHus HeHTpa « Touka

pocTa»

B oOydyeHum xumuu OOJIBIIIOE 3HAYCHHWE WMMEET OKCICPUMEHT. AHAIM3UPYS
pe3yabTaThl MPOBEAEHHBIX OIBITOB, YUalllecs yOeK1al0TCs B TOM, YTO T€ WK UHbIE
TEOPETUYECKUE MPEJCTABICHHUSI COOTBETCTBYIOT WJIM MPOTHUBOPEYAT PEaTbHOCTH.
TonbKO  OCYIIECTBISIA ~ XMMHUYECKHM  DKCHEPUMEHT  MOXKHO  MPOBEPUTH
JOCTOBEPHOCTh IPOTHO30B, CHEJIIAHHBIX HAa OCHOBAaHMM Teopud. B mpouecce
AKCIIEPUMEHTAILHON  pabOThl  ydaimuecs MNpUOOpPETAIOT  ONBIT  [MO3HAHMS
pEaNbHOCTH, SIBJISIIONIUICS Ba)XKHBIM 3TarioM (POPMUPOBaHUS y HUX YOEKICHUH,
KOTOpBhIE, B CBOIO OYEpE/lb, COCTABJISIOT OCHOBY HAy4YHOTO MHUPOBO33PECHUSI.
Bueapenue oGopynoBanust uudpoBoit naboparopuu 1eHTpa «Touka pocTay
MO3BOJIUT KaYECTBEHHO WU3MEHUTH Ipoiiecc oOydeHus xumuu. KomudyecTBeHHbIE
AKCIIEPUMEHTHI MO3BOJIAT MOJIyYaTh TOCTOBEPHYIO HH(OPMAIUIO O TPOTEKAHUU TEX
WJIM MHBIX XMMHAYECKUX MPOoLeccax, O CBOMCTBax BellecTB. Ha 0CHOBE MOTy4YeHHBIX
AKCIIEPUMEHTAJIbHBIX JTaHHBIX O0y4YaeMble CMOTYT CaMOCTOSTENIBHO JeiaTh
BBIBOJIbI, 0000IIaTh PE3YyJbTaThl, BBISABISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO
OyzieT crmocoOCTBOBAThH MOBBIIICHUIO MOTUBALIUA O0YUECHUS IITKOJIBLHUKOB.

Jlns u3ydeHus mnpeamera «XUMHs)» Ha dTale OCHOBHOIO 0OIIero oOpa3oBaHUs
oTBOJUTCS 68 "acoB: 8-9 kinacc —68 "acos;

JlanHast oOpaszoBaTeibHas MporpaMMa OOECIEeUHMBAET YCBOCHHUE YUalllUMUCS
BKHEHUIINX XUMUYECKUX 3aKOHOB, TEOPUI U MOHATUI; GOPMHUPYET MPEACTABICHHE
O pOJU XUMHUU B OKPYXKalOIleM MHUPE M KU3HHU 4YeynoBeka. [Ipu 3TOM OCHOBHOE
BHUMAaHUE YJAENSIEeTCS CYIIHOCTH XUMHUYECKUX peakuuid U MeToAaM MX
OCYILIECTBIICHUS.

OnHYMM U3 OCHOBHBIX MPHUHIMIIOB MOCTPOCHUSI MPOrPAMMBI SIBJIETCS MPUHIIUI
JOCTYIMHOCTH. OKCIEPUMEHTAIbHBIE JIaHHBIC, IOJYYEHHbIE YYalIUMHUCS TMpHU
BBITIOJTHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIIOT YYAIIUMCSI CaMOCTOSITEIBHO
JefaTh BBIBOJBI, BBISBIATH 3aKOHOMEPHOCTH. [loaxojapl, 3aJIOKEHHBIE B
COJIep>KaHKe TTPOrpaMMbl Kypca, CO3J1al0T HEOOXOUMBIE YCIOBUS /I CUCTEMHOTO
YCBOGHUSI YYallUMHUCS OCHOB HAayKH, IS OOECTIEUCeHMs] Pa3BUBAIOIICTO U
BOCIIUTHIBAIONIETO  BO3ACHCTBUS  OOydeHHMss HA  JIMYHOCTH  Yy4YaIlerocs.
dopMupyembie 3HAHUS JIOJDKHBI CTaTh OCHOBOUW CHUCTEMBI YOCKICHHUH IIKOJIBHHKA,

LHCHTPAJBHBIM AAPOM €T'0 HAYYHOI'O MHUPOBO33PCHUA.



Ha 6a3e nientpa «Touka pocta» obecrieunBaeTcs peainsaiusi o0pa3oBaTeIbHbIX
MpOrpaMM €CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKON HAIPABJIECHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUM C TPEOOBAHUSIMU 3aKOHOJIATENLCTBA B chepe
oOpa3oBaHus U ¢ yu€ToM pexomenaanuii denepanbHOro oneparopa yueOHOro
npeamMera «XUMHUD).

OOpazoBaTtenbHas MporpaMMa MO3BOJISIET HHTETPUPOBATH PEATU3yeMbI€ MOAXO/bI,
CTPYKTYpY M CoJep:KaHUE IMpH OpraHu3aluu OoOydyeHHs XUMHU B 8—9 Kiaccax,
BBICTPOCHHOM Ha 0ase Jr000ro U3 JOCTYIHBIX Y4eOHO-METOANYECKIX KOMILJIEKCOB
(YMK).

Hcnonb3zoBanue obopynoBanus «Touka pocta» mpu peanusanuu ganHou OI1

IMO3BOJIICT CO3AaTh YCIOBUA:

O s paciivpeHus cofepKaHus MIKOJIbHOI0 XUMHUYECKOT0 00pa30oBaHus;

O JIIA ITOBBIIIICHUA MMO3HABATCILHOU AKTHUBHOCTH 06yqa}0mnxc;1 B

€CTECTBEHHOHAYYHOMH 00JacTH;

0 JIL pa3BUTUA  JIMYHOCTH p€6éHKa B IIPOLCCCC O6Y‘IGHHH XHUMHH, €TI0

CIOCOOHOCTEH, (OPMHUPOBAHUS M YIOBICTBOPCHHUS COIMAILHO 3HaYMMBIXU
UHTEPECOB U MOTPEOHOCTEH;

O 1ms paboTel ¢ OAapéHHBIMHU IIKOJILHUKAMU, OPTaHU3allMd WX Pa3BUTHS B
pa3IUYHBIX 00JIacTIX 00pa3oBaTeNbHOM, TBOpUecKo nesrenbHocTull Heanb u
3a/1a4u

1. Peanuzanmsi OCHOBHBIX OOIIE00pPa30BATENBHBIX MPOTPAMM IO y4EOHBIM
npeaIMeTaM €CTeCTBEHHOHAyYHON HAaIpaBIICHHOCTH, B TOM YHCIIE B pamMKax
BHEYPOYHOH JEATEITLHOCTH 00yUaIOIUXCS;

2. BBEJICHUE COBPEMEHHBIX CPEACTB OOYUYCHHs] M BOCITUTAHMS JIJIsl M3yueHUs (B
TOM qucie AKCIEPUMEHTAIILHOTO) JTVCLHUILINH (Moyneit)
€CTECTBEHHOHAYYHOW  HAMpaBJICHHOCTH IMpPU  pealu3alii  OCHOBHBIX
0011e00pa3oBaTeIbHBIX pOrpaMm u JIOTIOTHUTEITHHBIX
00111e00pa3oBaTeIbHBIX POrpaMM, B TOM YHCJIE€ [JIl  PACIIMPECHUS
CoJiepKaHusl y4eOHOTO TIpeaMeTa « XUMUSD).

3. BOBJICUEHHUE YYAILIUXCSI B IPOEKTHYIO I€ATEILHOCTb.

[TpodunbHBINH KOMITIEKT 000pyI0BaHuUs IIeHTpa « Touka pocTtay obecrnednBaeT

s (deKTUBHOE JOCTUKEHHE O00pa30BaTEIbHBIX PE3yJIbTATOB OOYYAIOMIMMHUCA IO

porpaMMaM €CTeCTBEHHOHAYYHOW HAIPaBIEHHOCTH, BO3MOKHOCTD yTITyO0JIEHHOTO

HN3y4YCHUA  OTACIIbBHBIX IMPCIAMCTOB, B TOM HHCJIC JUIA q)OpMI/IpOBaHI/IH



N300pEeTaTeNIbCKOr0,  KPEaTUBHOIO, KPUTUYECKOTO  MBILUICHUS, Pa3BUTHS
(YHKIIMOHATBPHOW  TPAMOTHOCTHM Yy  oOydaromuxcs, B  TOM  YHUCIE
€CTECTBEHHOHAYYHOM U MaTEMaTUYECKOM.

DKCHEpUMEHT SIBJISIETCS] HCTOYHUKOM 3HAHUI U KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHuemnus coBpeMeHHOro o0pa3oBaHus MOApa3yMeBaEeT, UTO B yUeOHOM
DKCIIEPUMEHTE  BEAYIIYI0 POJIb JOJDKEH 3aHATH CaMOCTOSITEJIbHBIN
HCCIIEIOBATENbCKUN YUEHUYECKUI IKCIIEPUMEHT.

CoBpeMEHHbIE JKCIEPUMEHTAIBHBIE HCCIEAOBAHMUS II0 XUMHUHU YXKE€ TPYIHO
OpEeICTaBUTh 0€3 HUCIOJB30BAaHUS HE TOJBKO AaHAJOTOBBIX, HO M LU(POBBIX
U3MEpPUTENBHBIX TPUOOpoB. B ®enepanbuoM ['ocynapctBenHoM O0Opa3oBaTeibHOM
Cranpapre (®I'OC) npommcaHo, 4YTO OJHMM W3 YHHUBEPCAJIbHBIX Y4EOHBIX
JNEUCTBUN, MPUOOPETaeMbIX YYAIIUMHCS, IOJDKHO CTaTh YMEHHUE «IIPOBEICHHUS
OMBITOB, MPOCTBIX AKCIIEPUMEHTAIBHBIX HCCIEHOBAaHUM, NPSMBIX M KOCBEHHBIX
U3MEPEHUH C MCIOJIb30BAHUEM aAHAJOIOBBIX M IU(PPOBBIX HU3MEPUTEIBHBIX
pruOOpPOBY.

VY4eOHBI SKCIIEPUMEHT MO0 XUMHUH, MPOBOAUMBIA Ha TPaJAULMOHHOM
o0opynoBaHuy, 0e3 MpUMEHEHUs LU(POBBIX TaOOPATOPHiL, HE MOYKET MO3BOJIUTH
B IIOJIHOM MEpE PELINTH BCE 3a/1a4M B COBPEMEHHOM IIKOJIE. DTO CBSA3aHO C PSAOM
MPUYKH:

TPaJAMLIMOHHOE IIKOJbHOE OOOpYJOBaHUE M3-3a OrPAHUYEHUS TEXHUYECKUX

BO3MOKHOCTEH HE O3BOJISCT IMPOBOANTH MHOI'HC KOJIMICCTBCHHBIC HCCIICAOBAHNA,

JUTATEIHHOCTh MPOBECHUS XUMHUECKUX MCCIIEOBAaHUI HE BCETIa COTIACYeTCs ¢
JUTATETHHOCTHIO YUECOHBIX 3aHATHIA,

BO3MOXKHOCTh ~ TPOBEJCHHS  MHOTHUX  HCCIEIOBaHUM  OTpaHUYMBACTCS
TpeOOBAHUSIMU TEXHUKHU OE€30MACHOCTHU U JP.

[MudpoBas nabopaTopusi MOJHOCTHIO MEHSIET METOJUKY U COAEp>KaHue
IKCMIEPUMEHTAIBHON JIEATETHPHOCTH U PEIIAST BHIIICTIEPEUUCICHHBIE TPOOIEMBI.
[upokwii CIEKTp JATYNKOB MO3BOJISIET YUAIIUMCSl 3HAKOMHUTBCS C ITapaMeTpaMu
XUMHUYECKOTO JKCIEpUMEHTa HE TOJbKO Ha KAauyeCTBEHHOM, HO M Ha
KOJIMYeCTBEHHOM  ypoBHe. LludpoBas maboparopusi MO3BOJIIET BECTU
JUTUTETIHHBINA SKCIIEPUMEHT JJa)Ke B OTCYTCTBHE DKCIIEPUMEHTATOPA, & 4acTOTa MX

HSMepeHI/Iﬁ HCTIOJBJIACTHA YCJIOBCUCCKOMY BOCIIPUATHIO.



B npouecce popmMupoBaHus SKCIEPUMEHTAIIbHBIX YMEHUI yUEHHUK 00y4YaeTcst
IPECTaBISATh HHDOPMALIHUIO 00 UCCIEIOBAaHUH B UETHIPEX BUIAX:
B BepOaJIbHOM: OIMCHIBATH HKCIIEPUMEHT, CO37aBaTh CJIOBECHYIO MOJIEb
AKCIIEpUMEHTa, (PUKCHpOBaTh BHUMAaHUE Ha  H3MEPSIEMBIX  BEJIMYMHAX,
TEPMUHOJIOTUH;

B TaOJWYHOM: 3aIlOJIHATH Ta6JIHLII>I JAaHHBIX, JICKAIIUX B OCHOBC IIOCTPOCHHUA

rpaduKkoB (IpHU 3TOM Yy ydalIMXCs BO3HHKaeT nepBuuHoel mpencraBienue o
MacimTabax BeJUYMH);

B rpaduyecKoM: CTpPOUTh TpaduKH 1O TaOIMYHBIM JaHHBIM, YTO AT
BO3MOXXHOCTh MEPEeX0Ja K BBIABMKCHHIO TUIOTE3 O XapaKTepe 3aBUCUMOCTHU
MEXAYy BelIWYyuHaAaMu (TP DTOM YYMTENb I[IOKa3bIBAaCT MPEUMYIIECTBO B
BU3YaJIM3allMM  3aBUCUMOCTEH  MEXIy  BEJIMYMHAMHU, HArJISAHOCTh U
MHOTOMEPHOCTb);

B BHJEC MAaTEMATHYECKHUX YpPABHEHUW: [aBaTh MAaTEMaTUYECKOE OIHCAHUE
B3aMMOCBSI3H BEJIMYMH, MaTEMaTHYECKOEe 00001IeHNE.

Ilepexox oOT Kaxaoro nsTama MpeACTaBiICHUS HWHOOpPMAIMU 3aHUMAET
JIOBOJILHO OOJBIION MPOMEKYTOK BpeMeHu. B 7—8 kiaccax 3TOT mpoliecc
HEO0OXO0/MM, HO B CTapUIMX KJaccaX MOXHO ObUIO ObI 3TO BpeMsl MOTPATUTH Ha
pemienre Ooiee BaXHBIX 3amad. B sTrom 1utane uu@poBbie abopaTopuu
CYIIECTBEHHO 3KOHOMST BpeMsl. DTO BpeMsI MOKHO NOTpatuTh coriaacHo OI'OC
Ha (OPMHUPOBAHHUE HCCIEAOBATEIILCKUX YMEHUW  ydalIuxcsi, KOTOPBIC
BBIPAXKAIOTCS B CIAEAYIONIUX JTCHCTBUSIX:

- oTIpeieTIeHUe MPOOIEMBb;
MIOCTAaHOBKA MCCIIEIOBATENbCKOM 3a/1a4H;
MJIAHUPOBAHKE PEIICHUS 3a]1auu;

MMOCTPOEHHUE MOJICIICH;

O Oo 0o 4O

BBIABHKCHUC FI/IHOTGB;D 9KCIICPpUMCHTAJIbHAsA IMPOBEPKA T'MIIOTEC3; O agamus

JTAHHBIX SKCIIEPUMEHTOB WJIU HAOJI0ICHU;

O ¢opmynupoBaHue BEIBOAOB.



1. IVTIAHUPYEMBIE PE3YJBTATBI OCBOEHUS TIPOT'PAMMBI

BHeypouHoii AesiTejibHOCTH «XUMMUS» nas 8-9 kiaaccoB ¢ MCNOJIb30BaAHUEM
obopynoBanusi HeHTpa «Touka pocTa» ¢ ONUCaHUEM YHHBEPCAJIbHBIX
Y4eOHBIX AefiCTBH, JOCTUTAaeMbIX 00yYAIOLIIUMHUCS

JINYHOCTHBIE pe3yibTaThl

OOyyaromuiics TMOXYYUT BO3MOXKHOCTb I (POPMHUPOBAHUS  CIEAYIOLIUX
JINYHOCTHBIX Y'Y /1:

O onpeneneHne MOTUBAIIMU U3yUYEHUS y4€OHOTO MaTepUaa;

0 oneHuBaHME yCBaMBaeMOro y4eOHOro MaTepHuaya, UCXOJsS U3 COIMAIbHBIX H

JIMYHOCTHBIX HCHHOCTeﬁ;

0 moBelllieHHE CBOEro 00pa30BATEIBHOIO YPOBHS W YPOBHS TOTOBHOCTH K
M3YUYEHUIO OCHOBHBIX HCTOPUYECKUX COOBITHH, CBS3aHHBIX C PA3BUTHEM XUMUU
M 00IIIeCTBa;

0 3HaHME NMPaBWI ITOBEICHHS B UPE3BbIYANHBIX CUTYAITUIX;

O orneHuBaHue CONMANTBLHON 3HAYMMOCTH TPOdeccHii, CBA3aHHBIX ¢ xumuei; O
BJIaJICHUE TIPABUIIAMH 0€30MMacCHOI0 00OpalIeHUsl ¢ XMMUYECKUMU BELIECTBAMHU U
000pyI0BaHUEM, IPOSBIIEHUE SKOJOTUYECKON KYIbTYPHI.

MertanpeaMeTHbie pe3yJIbTAThI

Pecynsmusnuvie

OOyuaromuiicss MOJYYUT BO3MOXKHOCTH i (POPMUPOBAHUS  CIEAYIOIIUX

perynsatuBHbIX Y'Y /I

| menmemonaranue, BKJIOYas IIOCTAHOBKY HOBBIX IIEJIeH, TIpeoOpa3oBaHUeE
IPAKTUICCKON 3a7a4d B IMO3HABATEIBHYIO, CAMOCTOSTEIBHBIA aHAIU3 yCIOBHUU
JOCTIDKCHUST T Ha OCHOBE YuéTa BBIJEICHHBIX YYHUTEIEM OPHUEHTHUPOB
JICCTBUS B HOBOM Y4eOHOM MaTepualie; INIaHUPOBAHUE Iy TH TOCTHKECHHUSI TEJICH;

] yCTaHOBJICHUE IIEJIEBBIX MPUOPUTETOB, BBIJEICHUE AIbTEPHATUBHBIX CIOCOOOB
JTOCTUKEHUS 1IeJIU U BBIOOP HamboJsiee 3pPheKTUBHOTO coco0a;

"1 yMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIISTh UM;

| yMeHHE IPUHUMATD PEIICHHS B TIPOOJIEMHON CUTYaITUH;

| mocTaHOBKa YYeOHBIX 3a7ad, COCTAaBICHHWE IUIaHA U TIOCIEIOBATEIBHOCTH

JICUCTBUH;



"1 opranuzanus pabo4ero MecTa MpH BHIMOJIHEHUH XUMHYECKOTO dKcniepuMenTa; [
IIPOTHO3UPOBAHKE PE3YJIHTATOB OOYUCHIsI, OIICHUBAHUE YCBOCHHOTO MaTepraa,
OIICHKA KaueCTBa U YPOBHS MOTYYEHHBIX 3HAHHUM, KOPPEKIHSI IUIaHA U Criocoba
JEHUCTBUS MTPU HEOOXOTUMOCTH.

llo3nasamenvivie

OOydaroluiicss MOMy4YUT BO3MOXKHOCTH JUISI  (DOPMUPOBAHUS  CIEIYIOIIUX

Mo3HaBaTeabHbIX Y'Y /1:

0 nowuck u BblAeTeHHE HH(DOPMAIINY;
0 ananu3 ycioBuil 1 TpeOOBaHMI 3a7a4H, BIOOP, COMIOCTABIEHNE U OOOCHOBAaHUE

croco0a pelleHus 3a1auu;

O BbI6Op HauboIee F3(h(HEKTUBHBIX CIIOCOOOB PEIICHUS 33]]Ja4H B 3aBUCUMOCTU OT
KOHKPETHBIX YCJIOBHIA;

O BeimBHMKEHHE M OOOCHOBAaHWE THUIOTE3bI, BBIOOp crocoba e mposepku; 0
CaMOCTOSITENIbHOE CO3JJaHUE aJTOPUTMA JEATEIbHOCTU TMPHU PEIICHUH MPoOJieM
TBOPYECKOTO ¥ OMCKOBOTO XapaKTepa,

0 yMeHUs XapaKTeprU30BaTh BEIIECTBA MO COCTaBYy, CTPOCHUIO U CBOMCTBAM;

0 omuchIBaHUE CBOMCTB: TBEP/BIX, )KUIAKUX, FA3000pa3HbBIX BEIIECTB, BHIJICICHNUE UX
CYIIECTBEHHBIX MTPU3HAKOB;

O u3o0pakeHUe cocTaBa MPOCTEHUIIUX BEIIECTB C MOMOIIBI0O XUMUYECKUX (HOpMYI
M CYIIHOCTH XHMHUYECKUX PEAKIUH C MOMOIIBI0 XUMHUYCCKHX ypaBHeHui; [
MpOBEACHUE HAOJIOJCHUM, OINWCAaHUE TMPU3HAKOB U  YCJIOBUM  TEUEHUS
XUMUYECKUX PeaKIui, BHIMOJHEHUE XUMHUYECKOTO ASKCIIEPUMEHTA, BBIBOJIbLI Ha
OCHOBE aHaJM3a HAOJIOCHUN 3a DKCIEPUMEHTOM, PEIICHHUE 3a7ad, MOJTyUYeHUE
XUMUYECKON HHPOPMAIIMH U3 PA3TUYHBIX NCTOYHUKOB,;

0 ymMeHHe OpraHU30BBIBATh UCCIEIOBAHUE C IIEIbIO POBEPKH TUIIOTES;

O ymeHue aenaTh YMO3aK/IHOUEHHUS (MHIYKTHBHOE W IO aHAJIOTMH) U BbIBOIGI,

YMCHHC 00OBEKTHBHO OLICHUBATh PIH(i)OpMaLII/I}O O BCHOIECTBAX U XHUMHUUYCCKHUX

npoleccax, KpUTUYECKH OTHOCUTBCSA K MCEBJAOHAYYHOU MH(DOpMaIuu.

KO]I/IMVHMKClmMGHble

OOyyaronuiicss TOJYYUT BO3MOXKHOCTH It (DOPMUPOBAHUS  CIEAYIOLIUX

KOMMYHUKATUBHBIX Y Y /1:



O IMOJIHOC W TOYHOC BBIPAKCHHUC CBOUX MBICJIE B COOTBETCTBUM C 3aJadyaMi "
YCIOBUAMHU KOMMYHHKAIIUH,

O aJICKBAaTHOE HCIIOJIB30BAaHUE PEUYEBBIX CPEICTB ISl y4acTUS B JUCKYCCHM H
apryMEHTAalluy CBOEU INO3MIIMH, YMEHHUE NPEACTABIATh KOHKPETHOE COJEPIKAHUE C
COOOIIIEHUEM €T0 B MUCbMEHHOM U YCTHOM (opme,

O olpejiesieHue croco00B B3aMMOAEHCTBUS, COTPYAHUYECTBO B MIOUCKE U cOope
uHbOpMaIHH;
Q0

OTIpeJIeNICHHE CIOCOO0B B3aMMOJCHCTBUS, COTPYIHUUYECTBO B MOMCKE U cOOpe
uH(boOpMaINK, ydyacThe B JUAJOre, IUIAHUPOBAHUE OOIMX CIOCOO0B paboTHI,
MPOSIBJICHUE YBAXUTEJIBHOIO OTHOILICHUS K JPYIUM YYaluMCs; OIMCaHUE
COJICp’KaHUSI BBITIOJIHSEMBIX JICUCTBUM C 1EJIbI0 OPUEHTHUPOBKU B MPEIMETHO-
IPAKTUYECKOMN JEATENBHOCTH; YMEHUS YUYUTHIBATh Pa3HbIC MHEHHUS U CTPEMUTHCS K

KOOpIHAIUKU pa3JIMIHbIX HOBI/IHI/Iﬁ B COTPYAHHUYICCTBC,

O (dopMynpoBaTh COOCTBEHHOE MHEHHE W TO3UIMIO, apryMEHTHpPOBaTh U
KOOPJIMHUPOBATh €€ C MO3UIMUSAMU MAPTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE

00111eT0 PeIIeHHs] B COBMECTHOM ACSATEILHOCTH;

O OCYIIECTBJIATh, B3aUMHBI KOHTPOJIb M OKa3blBaThb B COTPYIHUYECTBE
HEOOXOJIMMYI0 B3aUMOIIOMOIIIb;

O MJIaHUPOBaTh OOIIKME CHOocOoObl  pabOThl;  OCYIIECTBISATH KOHTPOJIb,
KOPPEKLHIO, OIIEHKY JAeHCTBUI MapTHEPA, YMETh YOSXK1aTh;

O UCIIOJIb30BaTh a/IEKBaTHBIC SI3bIKOBBIE CPENICTBA AJIi OTOOpPAKEHUsI CBOMX
YyBCTB, MbICJIEH, MOTHBOB WU NOTpeOHOCTEH; OoTOoOpaxkaTh B peuyd (ONMUCAHUE,
O0OBSCHEHHE) COJICpKAHUE COBEPIIAEMBIX JCHCTBUH, Kak B (opMe TPOMKOI

COIMAIM3UPOBAHHON PeuH, Tak U B popMe BHYTPEHHEH peyH;

O pa3BUBaTh KOMMYHHUKATUBHYH KOMIIETEHIIMIO, UCITOJIB3Ysl CPEICTBA YCTHOM U
MMCbMEHHON KOMMYHHKAIIUU TIPU padOTe ¢ TEKCTaMU YU4EeOHUKA U JOTIOTHUTEIIBHON
JUTEPATY PO, CIPABOYHBIMU TAOJIUI[AMU, IPOSBIIATh TOTOBHOCTD K YBaYKEHUIO HHOM
TOUYKH 3pEHUs IPpU 00CYKJIEHUH PE3yIbTaTOB BHIMOJIHEHHON PaOOTHI.

HD@@M@WZHble pe3yiibmanivl

Oo0y4aromuiicss HAy4YMTCH:

DHpI/IMCHﬂTb OCHOBHBIC MCTO/JbI IIO3HAHUA: Ha6J'HOI[eHI/Ie,

HN3MCPCHUC, OKCIICPUMCHT,

0 onuceIBaTHL CBOMCTBA TBéleBIX, KHNIKHX, F8,3006p33HbIX BCIIECCTB, BBIACIIAA UX
CYHICCTBCHHLIC ITPHU3HAKH,

M



PaCKpBIBaTh CMBICI 3aKOHA COXPAaHEHHS MACCHI BEIIECTB, AaTOMHO-MOJIEKYJISPHOI
O reopumu;
Opasznu4ate XuMu4deckue u (U3nIecKue sIBICHNU,
0 Ha3pIBaTh IPU3HAKU U YCIOBHUS MPOTEKAHUS XUMHUECKUX PEAKIIHIA;
OcoGmronaTs paBuia 6e30macHoi paboThI MPY MTPOBEICHUH OIIBITOB,

Ononp30BaThes 1a0OpaTOpHBIM 000PYI0BAHUEM U NTOCY/IO0M;
nojxyyaTh, CcoOMpaTh ra3oo0pa3Hble  BEIIECTBA W pacrno3HaBaTh  HX;

OxapaktepusoBarh (U3UUYECKUE M XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHNUYECKUX COCINHECHUM,

OnpoBOAUTE OMBITHL, MNOATBEPXKAAOIIAE XUMHUYECKHME CBOWCTBA W3YUYCHHBIX
KJIACCOB HEOPTaHUYECKUX BEILIECTB;

OpackpbiBaTh CMBICI TOHATUS «PACTBOP», BBIYUCIATH MACCOBYHO  JIOJIO
PacTBOPEHHOTO BEILIECTBA B PACTBOPE,

OroToBHUTH pacTBOPHI C ONPEIETEHHON MaCCOBOU TOJIEN paCTBOPEHHOTO BEILIECTBA;
OxapakTepu3oBaTh 3aBUCUMOCTh (PU3WYECKMX CBOMCTB BEIIECTB OT TUIMA
KPHUCTAJUINYECKOU PEIIETKH,

Oonpenenars BUA XUMUYECKOU CBSI3U B HEOPTaHUUYECKUX COCTUHEHUSX;
OpackpbeiBaTb OCHOBHBIE MOJIOKEHUSI TEOPUH JJIEKTPOJIUTHUECKON TUCCOLUALINH,
COCTaBJISITh YPABHEHUS JJIEKTPOJIUTUUECKONU JUCCOUMALMUA KUCIIOT, EJI0YEH, COJIeH
1 peakiuii FOHHOTO OOMEHa;

OpackpbIBaTh CyITHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHNMI, ONPEICIISITh
OKHCJIUTEIb U BOCCTAHOBUTEIIb,

OcocTaBnsATh ypaBHEHHUS OKUCIUTEIIBHO-BOCCTAHOBUTEIbHBIX PEAKIUN;

Ona3biBaTh (haKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUUYECKON peaKInu;
Oxapaktepu3oBaTh B3aWMOCBSI3b MEXAY COCTaBOM, CTPOCHHEM M CBOWCTBAMHU
HEMETAIIJIOB U METAJLJIOB;

OnpoBOIUTH OMBITHI MO MOJYYEHUIO U U3YUYCHHUIO XUMUYECKUX CBOMCTB Pa3InyHbIX
BEILIECTB;

0 rpamMoTHO 0OpalaThcs ¢ BEUIECTBAMU B TIOBCEHEBHOM KU3HU.

OO0yuaromuiics NOJy4UT BO3MOKHOCTH HAYYUThCH:



BBIIBUI'aThb U IIPOBEPATH SKCIICPUMCHTAJIbHO THIIOTC3bI O XUMHWYCCKHUX CBOMCTBaX
BCIHICCTB HAa OCHOBC HX COCTaBa H CTPOCHHA, HX CIIOCOOHOCTH BCTYyIlIaTb B

XUMHYECKHE PEAKLINHN, O XAPAKTEPE U MPOAYKTAX PATUYHBIX XUMUYECKUX PEAKLIUI;

DXapaKTCpI/ISOBaTB BCIICCTBA I10 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATh

MNPUYINHHO-CJICACTBCHHBIC CBA3HW MCIKAY JaHHBIMH XAPAKTCPUCTUKAMHU BCUICCTBA,

OcocTaBisiTb MOJICKYJIIPHBIE U TOJHBIE MOHHBIE YPaBHEHUSI MO COKPAIIEHHBIM
MOHHBIM YpaBHEHUSIM;

OnporHo3upoBath CHOCOOHOCTh BEHIECTBA IMPOSIBISATh OKUCITUTEIbHBIC WIIU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTENEHEH OKHUCICHHS 3JIEMEHTOB,
BXOJSIIUX B €0 COCTAB;

BBIABUTaTh M TNPOBEPATHh OKCIEPUMEHTAJIBbHO THUIOTE3bl O pe3yjbTaTax
BO3JICHCTBUS pa3MyHbIX ()aKTOPOB HA U3MEHEHHUE CKOPOCTU XUMUYECKON PEAKIINH;
0 wucnonmp3oBaTh MNPUOOPETEHHBIE 3HAHUS JUIS  OKOJOTHICCKHTPAMOTHOTO
MOBEACHUS B OKPYKAIOIIEH CPEJIE;

Oucrnonb3oBaTh MNPUOOPETEHHBIC KIIOYEBBIE KOMIIETEHIIMA TPU BBIIOJIHEHUU
MPOEKTOB U PEIICHUH Y4eOHO-UCCIEAOBATEIBCKUX 3a/1a4 MO0 U3YYCHUIO CBOUCTB,
CIIOCOOOB MOJYYEHHUS U PACIIO3HABAHMSI BEIIECTB;

0 0ObEKTUBHO OLIEHMBATh UH(GOPMAIIMIO O BEIIECTBAX U XUMUUYECKHUX IMPOIECCax;
Ooco3HaBaTh 3HAYEHUE TEOPETHUUECKUX 3HAHUM MO XUMHM [JIS1 MPAKTUYECKOMN
JEATEeIIbHOCTH YEJIOBEKa;

O co3gaBaTh MOAEIM M CXEMBbI JUIsl pEIlIeHUs YYEOHBIX U MO3HABATENIbHBIX 33]1a4;
OnoHuMath HEOOXOJUMOCTH COOJIOJEHUS TPEANHCAHUM, MpeiaraéMbix B

WHCTPYKITUSIX 110 UCTIOJB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOW XUMHH U JIP.

2. COAEPXAHUE NPOI'PAMMBI BHeypo4HOI1 1eITEJILHOCTH
«XUMMUSA» pas 8-9 kiaccos (68 uacos) ¢

HCI0JIb30BaHHeM 000py10oBaHusi HH(PoBoii 1adopaTopun «Touka pocra»

Pa3znea 1 Xumuueckas sadoparopus(4 yaca)

[IpaBuna TexHuku 6€30MACHOCTU MPU MPOBEICHUU HCCIICIOBAHUN, MEIUIIMHCKUE
anTe4YKd TEepBOM TMOMOIMM B KaOuHeTe XuMHH. WHCTPYKTaX IO TEXHUKE

0€30MMaCHOCTH.
3HAaKOMCTBO ¢ J1a0OpaTOPHBIM 000y I0BAaHUEM

XpaHeHre MaTeprajoB U PEaKTHBOB B XUMUYECKOM 1abopaTopun



Pa3nen 2. BemecTtBa, KoTOpbIe HAC OKPY:KAKOT 24 yaca (9 yacoB)
IIpocThle U CII0kKHBIE BEIECTBA. XUMHUYECKHUE JIEMEHTHI.

JlabopatopHblii onbITNel. O3HakoMiIeHHE ¢ 0Opa3liaMd MPOCTHIX U CIOKHBIX
BEILIECTB.

CoctaB armocdepsl. Kucnopos kak BaxxHeHIInii KOMIOHEHT aTMOC(]EpHI.
JladopaTopubiii  onbITNe2«llonyueHne kuciopoga W3 NEPEKUCH BOJOpPOAA,
JIOKa3aTEIbCTBO €r0 HATMYHS.

Bona B macmtabe ruianetrsl. @usznueckue CBOMCTBA, MApaOKChl BOABI, CTPOCHHE
BoJbl. [lokazarenu kauecTBa BoAbl. VcciaenoBanue BOAbI U3 pa3HbIX UCTOYHHKOB
JlabopaTopHblii onbITNe3«OnpeneneHre BOJIOMPOBOAHON U AUCTUILIMPOBAHHOM
BOJbD»

JlaGopaTopHblii onbITNe4«OKpacka HHANKATOPOB B HEUTPAIBHOM Cpeae»

Paznen 3. SIBJeHusi, mpoucxoasimue ¢ BemecrsamMu ( 4 yaca)

Yucteie BemiecTBa U cmecu. Knaccudukamusi cmeceir. CrnocoObl pasjesieHus
CMeceil: JeHCTBHE MarHuToM, OTCTauBaHuEe, (QUIbTpOBaHUE, BbIMAPUBAHUE,
KPUCTAILTNA3AIIS, TUCTAIIISAIINS

IpakTnueckas padora Nel «Hucteie BemecTsa U CMECH

IIpakTHyeckas padbora Ne2 « 0UKCTKa BOJIbI M BO3AyXa OT TBEPABIX YACTHUID)
Pa3znen 4. OcHOBBI KCTIEPUMEHTAIbHOM XuMHH(19 yacoB)

IIpakTnueckass padora Ne3 l3yueHue CBOMCTB BEIIECTB: HArPEBAaHUE BOJbI,

HarpeBaHue okcuaa kpemaus (IV).

IIpakTnueckas padora Ned«3mepeHne TeMIepatypbl KUIIEHUS BOIbI C TOMOILBIO
JIaTYUKA TEMIIEPATYPbl U TEPMOMETPA

IIpakTuyeckas padora NeS«OrmpeneneHre TeMmnepaTypbl KpUCTAILTU3ALMNU
BEILIECTBA»

Du3nYECKre U XUMUYECKUE SIBJICHUS. BblieieHne 1 MOrIoIeHUE Teria — MPU3HaK
XAMHUYECKON PEAKLINH.

IpakTnueckast padora Ne6 «x30TepMHUUECKas PEAKIIHS

IIpakTnueckas padora Ne7 «DHIoTepMuUecKas peaKkysD
CKOpOCTh XUMHUYECKUX peakuuii. XMMHUYECKUE TPEBPALIEHN. X UMHUUECKUE

peakunu. XMMUYECKUE YPABHEHNSI. BBITIOJIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUN
10 COCTABJICHUIO YPABHEHUM XUMUYECKUX PEAKIMHI. TUIIBI XUMUUYECKUX PEAKLIAMN.

IIpakTn4yeckas padora Ne8» Tunbl XUMUUECKUX pEaKIUi»

Pa3znen 5. OcHoBbl pacuetHoii xumun(10 yacon)



Monp — eauHuna KonuyecTna BeuecTtsa. MossipHas Macca. Berancnenus mno
XUMHYECKUM YpaBHEHUAM. 3aKOH ABOTaapo. MosipHbIi 00beM ra30B.
OTHOCUTENBHAS TIJIOTHOCTH T'a30B. PellieHne 3KciepuMeHTaIbHbIX 33/1a4 110 TEME
«ITpakTuKyM 1O U3y4EHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COE€IMHEHUH »

Paznen 6. OcHoBBI dJieKTpoIUTHYECKON qucconuanuu(ll yacos)
IIpakTnyeckas padora Ne9 «OuncTka Bobl OT pACTBOPUMBIX PUMECEID.
DIEKTPOIUTUYECKAs AUCCOLMALINS — TJIABHOE YCIIOBUE MPOTEKAHUS PEAKLIHI B
pacTBOpax. DIECKTPOJIUTUUECKAS TUCCOLUALINS KUCIIOT , IIEJI0YEN U CONEH.

IpakTnyeckas padora Nel0 «DNEKTPOTUTHYECKAS JTACCOLALINSDY
IpakTnueckas padoraNell «CuiibHbI€ U clTa0bIE JIEKTPOJIUTHI
IIpakTHyeckas padboraNel2) BiusHue Temneparypsl Ha JUCCOLMALIMION.
IpakTnuyeckas padora Nel3 «BnusiHrEe KOHIEHTpALMKA PacTBOpa HA
JUCCOLUALIUIO

Pemenre  SKCIIEPUMEHTANBHBIX  3aJad IO  TeMe€  «OJIEKTPOJIMTHYECKAs
JUCCOLUALSY.

Pa3znen 7. IlpakTHKYM N0 M3y4YeHHUIO CBOWCTB BelleCTB OCHOBHBIX KJIacCOB
Heoprannvyeckux coequHeHuii.(11 yacos) Oxcupl: Kiaccudukamus,

HOMEHKJIATYpa, CBOMCTBA, ITOJy4YEeHUE, IPUMEHECHUE.

JlabopatopHblii onbIT NeS. Habmroienue pacTBOPUMOCTH OKCHUJIOB aJIFOMUHUS,
HATpHs, KaJbIUs U MEIU B BOJE.

IMunpoxcuasl. OcHOBaHUS: KiIaccupUKaIls, HOMEHKIIATYpa, MOJTyYeHHE.
IIpakTuueckas padora Nel4 « Onpenenenue PH pactBopoB»

IlpakTuueckas paGora Nel5 «Peakuusa Heilrpanuzauuu BzaumoneiictBue
TUAPOKCHUA HATPUS C COJISTHOM KUCTIOTOMN

Amdorepubie okcuabl U ruapokcuabl. Kucnotsl. CoctaB. Knaccudukanusi.
Howmenknarypa. [Tosryuyenue kucinor. XumMuyeckue

cBoiictBa kuciotr JlabopaTtopHsblii ombIT Ne6.

«B3auMopelicTBue MeTauioB (MarHus, IMHKA,

Kene3a, MeA) C PpaCTBOPAMH KUCJIOT.»

Comu. Knaccudukamnus. Homenknarypa. Criocoosl nmosyueHust coseit. CBolicTBa

coJieu



Y4yeOHO-TEMATHYECKHH IJIAH

Ne | Tema ypoxka Kon-Bo ®opwma 3aaaTust | OcHOBHBIE yueOHbIC ACUCTBUS YUAIUXCS
/n 4acoB
Pa3znen 1 Xumuueckas jadoparopusi(4 yaca)

1-2 | IlpaBuia TeXHUKA 2 becena, 3HaTh MpaBWia TEXHUKH O€30MIaCHOCTH MPU
0€30MacHOCTH IpH pacckas. IIPOBEJICHUH HUCCIIEI0BaHUI. 3HaTh COCTaB
MIPOBEICHUN WHCTpyKTaX. | METUIIMHCKOM alTeUYKH U yMETh OKa3aTh
UCCIIeIOBaHU, MEPBYIO MEAUIIMHCKYIO TOMOIIb
METUIMHCKUE
anTe4yKy NepBOn
MIOMOIIY B KaOUHeTe
xumun. MHCTpyKTa)

M0 TEXHHKE
0€30MacHOCTH.

3 3HaKOMCTBO C 1 3HaKOMCTBO ¢ | YMeTh paloTaTh €O CHHMPTOBKOW, BecaMmu, ,
1ab0paTOpPHBIM XUMHUYECKOU MEpHOH ToCcyAoH
00opy10BaHUEM nabopaTopHei.

becena

4 XpaHeHue 1 3HAKOMCTBO ¢ | 3HaTh KJIACCU(PHUKALMIO PEAKTUBOB I10 FpyIIam
MaTepuasoB U XUMHYECKOU XpaHEHUs U UX JIWCTBHUE HA OPTaHU3M.
PCaKTHBOB B naboparopueit. | [IpaBuiabHO 0OPOPMIIATH XUMHUUECKUH
XUMHUYECKON becena JKCIIEPUMEHT
naboparopun

Pazgen 2. BemecTBa, KoTopble Hac okpy:kalOT 24 yaca(9 Yacos)

5-6 | Ilpocteie u cioXkHBIE | 2 Jlexkuus JlOKHBI 3HATH: OIIpeeNIeHHe aTOMa, IPOCTOr0
BEIIECTBA. JlaGopaTopHasi | M CIIOXHOTO BEIECTBA, OTIUYHE CMECU U
XUMHYECKHE pa6ora Ne 1 CJIOKHOTO BemiecTBa J{OMKHBI yMETh:
smeMenTsL. JI/O Nel. pas3nnuyaTh NPOCTHIE U CIIOXKHbBIE BEIIECTBA,
O3HAKOMIICHHE C CMECH U CJIOXKHBIE BEIECTBA
o0pasiaMu MpoCThIX
Y CJIOXKHBIX BEIIECTB.

7 CocraB atmoceprr. | 1 Cemunap. 3HaTh 00BEMHYIO OJTI0 COCTABHBIX YacTeil
Kucnopon xax BO3JlyXa
BAKHEUILINN
KOMITOHEHT
aTMocdephbl.

8 JlabopaTtopHas pabdota | 1 JL/p. DKCNEepUMEHTAIBHO ONPEACIIUTH COJIEPKaHUE

Ne 2 «[Toyuenue
KHCJIOpO/a U3
MePEKUCH BOIOPO/Ia,
JI0Ka3aTebCTBO €T0
HAJTUYUS.

KHCIIOpo/ia




9 Bona B Macmirabe 1 Kpyrasiii cron | YMeHue xapakTepu3oBaTh CBOMCTBA BOJIbI
IIAHCTBI. (XuMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
q)HZ’LH‘IeCKHe HEOpPraHUYECKUX BEILECTB),

CBOWCTBA, MapaI0KChI
BOJIbl, CTPOECHHE
BOJIBI

10- | Ilokazarenu kauectBa | 4 JlaboparopHast | YMeHue XapakTepu30BaTh CBOMCTBA BOJIbI

13 | Bompl. pabota (XMMHYecKue CBOMCTBA OCHOBHBIX KJIACCOB
HccnenoBanue BOabI HEOpPraHUYECKUX BEILECTB),

U3 pa3HbIX
HCTOYHHUKOB
JIabopaTtopHas
pabora Ne3
«Ormpenenenue
BOJIOITPOBOJAHOMN U
JTUCTHIUIPOBAHHON
Bo/bI» JIaboparopHas
pabota Ned «Oxpacka
UH/UKATOPOB B
HelTpalibHOU cpene»
Paznen 3. SIBjenus, npoucxoasimue ¢ Bemecrsamu ( 4 yaca)

14 | YucTtele BelecTBa U 1 Jlexuus. CdopMupoBaTh IMOHATHUS O YHCTOM BEIIECTBE U
CMCCH. CMECH BEILIECTB
Knaccuduxanus
cMmecei.

15 | CnocoOsl pazgenenus | 1 OOcyxnenue, | YMeTh XapakTepu30BaTh CyIIHOCTb TOHATUH
CMeCe: IeficTBUE «MO3rOBOM YHCThIE BEIIECTBA U CMECH U CITOCOOBI
MarHuTOM, HITYpM». paszzeneHus cmecei
OTCTauBaHMUE,
¢upTpOBaHUE,

BBIITAPUBAHMUE,
KpUCTaJUIn3alus,
JTUCTUILISLIMSL.

16 | IIpakTuueckas 1 ITpakTryeckas | 3aKpenuTbh NOHATHS O YHUCTOM BEUIECTBE U
padota Nel «Huctele pabota CMECH BEILECTB
BELIECTBA U CMECH»

17 | IlpakTudeckas 1 [TpakTryeckas | 3aKkpenuTh 3HAHUS O METOJaX OYHCTKH BELIECTB
pabota Ne2 « ouncrka pabota OT TBEPJIBIX YACTHUIL
BOJIBI M BO3/1yXa OT
TBEP/IBIX YACTHUIDY

Pa3nen 4. OcHoBBI JKcTIepUMeHTANbHON xXumMun(19 yacon)

18 | [IpakTuyeckas 1 IIpakTnueckas
pabora Ne3 5 pabora Hcnons3oBanue MPAKTHYECKUX u
Hsysenne CBOHCTB 1a00paTOPHBIX paoor, HECIIOKHBIX

BEIIIECTB: HAarpeBaHUe
BOJIbl, HATPEBAHUE
okcuaa kpemHus(IV).

9KCIICPUMCHTOB JJIA J0Ka3aTcJIbCTBa




19 | Ilpaktuueckas [IpakTrueckas | BBIIBUTAE€MBIX IPEANOIOKEHUH; ONMUCAaHUE
pabora pa6ora PE3yIBTAaTOB STUX PabOT
Ned«3mepenue
TEMIEPATypPbl
KHUIIEHUS BOJIbI C
MOMOIIIBIO JTATYMKA
TeMIIepaTypbl U
TEPMOMETPA»

20 | IIpakTudeckas ITpaktryeckas | Mcnonb30BaHuEe MPaKTUYECKUX padOT st
pabota pabota MO3HAHUSI OKPYKAIOLIEro MUpa Pa3IndHbIX
NoS«Omnpenenenue METO/IOB (HAOIOACHUE, U3MEPEHUE, OIIBIT,
TEeMIIEpaTypbl 9KCIIEPUMEHT, MOJICTIUPOBAHUE U JIP.)
KpUCTAJTN3aluU
BELIECTBA»

21 | dusuueckue u Jlexmus ITo3HAKOMUTECS C BaKHEHIIINMHU XUM.
XUMHYECKHE MOHATUSIMH: (PU3HUYECKUE U XUMUYECKHE
siBIICHUSL. Beienenne SIBJICHUS, XUMUYECKasl PeaKLUs; yMEHUE
1 IOIJIOLICHHUE TEIlJIa OTJINYAaTh XMMHUYECKHUE PEAKIIUU OT
— HIpU3HAK (UBUYECKUX SBICHUN
XUMHUYECKON
peakuuu

22 | IlpakTudeckas [IpakTnueckass | Mcnonb3oBanue MPaKTUYECKUX u
pabota Ne6 pabota 1a00PaTOPHBIX paobor, HECJIOKHBIX
«IK30TepMHUUECKAs OKCIIEPUMEHTOB Il JOKa3aTelbCTBA
peaxkuus» BBIJIBUTAEMBIX TIPEATION0KEHHI; OTMCaHNE

23 | [IpakTnyeckas [IpakTuueckas | pPE3yJIbTaTOB 3THX PaboOT
pabota Ne7 pabota
«OHAOTEPMHUYECKAS
peaxIusH»

24- | CkopocTh KomnnexktuBHast | 3HaTh ONpeesieHHe CKOPOCTH XUMHUECKOM

25 | XUMHYECKHX pabota peakuuu U €€ 3aBUCUMOCTh OT YCJIOBUH
peakuui nporekanus peakuuu. [loHnmarts 3HaueHNE

TEPMHHOB «KaTalau3aTop», «HHTHOUTODPY,
«(hepMeHTB».

26- | XuMudeckue KonnektuBHas | YMmenue XapaKTEepU30BaTh OCHOBHBIE

27 | mpeBpaIieHusl. pabota MTOJIOKEHHUST AaTOMHO -MOJICKYJIIPHOTO YUCHHS,
XUMUYECKHE MMOHUMATh €r0 3HAYCHHUE
peaKIuu.

28- | Xumuueckue KomnektuBHas | YMeHUE COCTaBIATh YPaBHEHUS XUM. PEAKIIUH.

31 | ypaBHEHWS. pabota
Brimonnenue
TPEHUPOBOYHBIX
YIIpa>XHEHUH 110
COCTaBIICHUIO
YpaBHEHHI
XUMHUYECKHUX

peakuuit




32- | Tunsl XUMHUYECKHX 4 YMeHue onpenensiTh peareHThl U IPOTyKThI

35 | peakmmii pEaKIMU; PacCTaBIATh KOA(P(UIIMECHTHI B

36 | Ilpaktudeckas 1 [pakTuyeckas | ypPaBHEHHUSX peaklMii HA OCHOBE 3aKOHa
pabota Ne8» Twumbl pabota COXpaHEHHUS MACChl BELIECTB
XUMHAYECKHX
peakuin

Pa3jnen 5. OcHoBbl pacuerHoii xumuu(10 yacon)

37- | Mone — epuHMna | 2 Pemenue VYMeHUe BEIYUCIIATE: KOJIMYECTBO BEIIECTBA

38 | konuuecTBa 3ama4 WM MacCy 10 KOJIMYECTBY BEIeCTBA WU
BemiecTBa. MossipHas Macce peareHTOB WIH MIPOJYKTOB PEaKIuu
Macca.

39- | Beruncnenus o 4 YMeHHe BBIYHUCIATH MOJSIPHYIO Maccy I10

42 | XUMHYECKUM (dhopMyIie COeIMHCHHUS, KOJTMIECTBO BEIIECTBRA,
YpaBHEHUSIM. 00BEM HITM MacCy IO KOJIMYECTBY BEIIECTBA,

00BEMY WIIM Macce peareHTOB WM MPOTyKTOB
peaxiuu

43- | 3akoH ABoOTAIpPO. 2 YMeHHue BBIYUCTATh: KOIMYECTBO BEILIECTBA,

44 | MonsapHbIi 00beM 00bEM HIJIM MACCy T10 KOJIMYECTBY BEIIECTBA,
Ta3oB. 00BeMy HUJIM Macce PeareéHTOB U MIPOJYKTOB
OrHocurenbHast peakiun; (HaXoAuTh 00BEM rasa Io
IUIOTHOCTB I'a30B. U3BECTHOMY KOJIMYECTBY BEIIECTBA (1

MIPOM3BOUTH OOPATHBIC BEIYNCIICHHS))

45- | Pemenue 2 Pemenne YMeHne:  XapakTepu3oBaThb  XHMHUUYECKHE

46 | SKCIIepUMEHTATLHBIX 3ama4 CBOICTBAa OCHOBHBIX KJIACCOB HEOPTaHUIECKUX
3aja4 1o TeMe BEIIECTB,  ONPENCNATh  MPHHAJJICKHOCTH
«IIpakTUKyM 110 BEIIECTB K  ONpeAeNieHHOMY  KJaccy
H3yYECHUIO CBOMCTB COEIMHEHU I COCTAaBJIATh hopMyITBI
BEIIECTB OCHOBHBIX HEOPTaHWUYECKUX  COCAMHCHWNA HW3YYCHHBIX
KIIacCOB KJIacCOB
HEOPTraHMYECKUX
COETUHEHUH »

Pa3nen 6. OcHoBBI dj1ekTpoIuTHYECKOH Tucconuannu(11 yacos)

47 | IpakTrueckas 1 [Tpaktuyeckas | MccnemoBaTh 3M€KTPONPOBOIHOCTD BOJIBI B
pabota Ne9 pabota 3aBHCHMOCTH OT crioco0a e€ O4MCTKU
«OuuncTKa BOJBI OT
PacTBOPUMBIX
IpUMeCcen»

48 | Dnektponmutuyeckas | 1 Jlexrust 3HATh ONpeACIICHUS MMOHATHI «IIIEKTPOIIATY,
JIMCCOIIUAITUS — «HEDIIEKTPOIIUTY, «OQIEKTPOTUTHUYECKAS
TJIaBHOE yCIOBUE JTUCCOITHALINSD)

MMPOTCKAHUSA peaKuHﬁ
B paCTBOpax.




49 | DaexTponuTHYECKas «Mo3roBoi 3HaTh OMpPEIECICHUS MOHATHH «KUCIOTAY,
JUCCOLMAIUs KUCIIOT, HITYpPM», «OCHOBAHME», «COJIbY» C TOUKU 3PEHUSI TEOPUU
LIEJI0YEHN U COJIEH. Oo6cyxneHue AJIEKTPOJUTUYECKON AUCCOLMALNU. Y METh

OOBSICHATH O0IINE CBOMCTBA KMCIOTHBIX U
IEJIOYHBIX PACTBOPOB HAJIMYMEM B HUX HOHOB
BOJOPOJia U TUAPOKCHUJ - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIIAThH
YpaBHEHHUS 3JIEKTPOIUTUUECKON AUCCOLUALIN
KHCJIOT, OCHOBAaHHM U COJICH.

50 | IIpakTuueckas IIpakTnueckas | IIponsurocTpupoBaTh SKCIIEPUMEHTOM
pabora Nel0 paboTta KJIaCCH(HUKAITUIO BEIIECTB Ha SJIEKTPOJIUTHI U
«ONEeKTPOINTUYECKAS HEJIEKTPOJIHTH
JMCCOLIMALUS

51 | [Ipaktuyeckas 3aKkpenuTh MOHATHS «CHUIIBHBII» U «CIIa0bIiy
paboraNell SJIEKTPOJIUT.

«CunbHble U ciadble
IIEKTPOIUTHD»

52 | IlpakTudeckas HmeTh npeacTaBiieHUE O POIN TEMIIEpPATyphl B
pabortaNel2y» AIEKTPOJUTUYECKON JUCCOLMALIUI
Bnusiaue
TeMIepaTypbl Ha
JIMCCOLIMALIUIO

53 | IIpakTuueckas [Tpaktnueckas | MimeTs npeacTaBieHne O BIUSHUU
pabota Nel3 pabora KOHIIEHTPALlUHM PAcTBOpA IEKTPOJIUTA HA €TO
«BnustHne NEKTPOIIUTUYECKYIO TUCCOLMALIAIO
KOHIICHTpaLuu
pacTBopa Ha
JIMCCOLIMAITUIO

54- | Pemenue Pemenne VYMETh OCYIIECTBISITH XUMUYECKHE ONBITHI HA

57 | BKCIEpUMEHTAIbHBIX 3a1au 3HAaHME KaYeCTBEHHbIX pEaKIUii; COCTABIATh
3a/1a4 110 TeMe MIOJIHBIE U COKPAILIEHHBIE HOHHBIE YPaBHEHUS
«OQNEKTPOINTUYECKAS HEOOpaTHUMBIX PEaKLUN U Pa3bsICHATH UX
JMCCOLIMAITUS CYIIHOCTb. XapaKTEPU30BaTh YCIOBHSI TEUCHUS

peaKImii, HIyIUX 10 KOHIIA, B pacCTBOpax
AIICKTPOJTUTOB

Pasnen 7. [IpakTHKYM 10 H3YUYEHHIO CBOIMCTB BENIECTB OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
coenuHenuii(11 yacos)




58- | Oxcumpr: Kpyrasiii cton, | YMeHue Ha3bIBaTh COCIMHEHUS N3YYEHHBIX

59 | knaccudukanus, J/p. KJIaCCOB (OKCHIOB); ONIPEILIIATh
HOMEHKIIATY A, IIPUHAJJIEKHOCTD BEIIECTB K OIIPEIEIEHHOMY
CBOHCTBA, KJIACCy COE€IMHEHUM (OKCUIaM); §
nonyuene, XapaKTepU30BaTh XUMUUECKHE CBONCTBA
T — OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BELIECTB
JTaGopaTOpHEL ONET (oxcumoB); COCTABIATE bopmybl
NeS.  HaGmonere HEOPraHWYECKUX COCTMHEHUIN N3yYEHHBIX
PACTBOPUMOCTH KJ1acCOB (OKCHJIOB)

OKCHJIOB QJIFOMHHMSI,
HATpUs, KalbLUsS U
MeEIU B BOJE.

60 | I'mmpoxcumpl. Jlexmust YMeHue Ha3bIBaTh COEIMHEHUS U3YYEHHBIX
OcHoBanus: KJIacCOB (OCHOBaHUM), ONIPEENSTh
Knaccudukanus, MIPUHAUICKHOCTD BEIIECTB K ONPEIEICHHOMY
HOMEHKJIaTypa, KJIacCy COeTMHEHUI (OCHOBAHUSM)
MOJIy4YEHUE.

61 | IIpakTudeckas [Mpaktiueckas | ChopmupoBark mpeacraBieHne o PH kak o
pabora Nel4 « pabota XapaKTePUCTUKE CPel
Omnpenenenne PH
pacTBOpOB»

62 | IIpakTudeckas N3y4uTh CyImHOCTb peakiuy HeUTpanu3aluu
pabota Nel5
«Peakmusa
HEUTpanu3aluu
B3aunmonericteue
TUIPOKCH/Ia HATPUS C
COJISTHOM KHCIIOTOW»

63 | AmdoTepHBIe OKCHIBI Jloxmael YMeHHe  XapakTepu30BaTb  XUMHYECKHE
U TUJIPOKCHIBI. CBOICTBAa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX

coeMHEeHu (aM(pOTEpHBIX HEOPraHUUYECKHX
COEJIMHEHUH )

64 | Kucnotsr. Cocras. KonnexktuBHasg | YMeHue Ha3bIBaTh COEIMHEHUS N3YUEHHBIX
Knaccudukanus. pabota KJIaCCOB (KHCJIOT); ONPEAETATh
Howmenknarypa. IIPUHA]JIEKHOCTD BEIIECTB K ONPEIEICHHOMY
[Tonyuyenue Kucnor. KJIACCY COEIMHEHUH (KUCIIOT); YMEHHE

COCTaBJIATH (POPMYJIBI HEOPTaHUIECKUX
COEIMHEHUI N3YUYEHHBIX KJIACCOB

65 | Xumuueckue KomnextuBHasg | YMeHHE COCTABIIATh yPAaBHEHUS XUMUYECKUX

CBOMCTBA KHUCJIOT pabota peakiui, XapakTepu3yIOIIUX XUMHUYECKUE

JIaGopaTopHBIii OMbIT
Ne6.
B3aumonerictue
METaJJIOB (MarHus,
LIMHKA, KeJe3a, MEeJIN)
C pacTBOpaMH KHUCIIOT

CBOMCTBA KHCIOT; YMEHHE DPACIIO3HABATH
ONBITHBIM ITyTEM PAaCTBOPBI KUCJIOT U LIEJI0YEH




66 | Comm. KomnnektuBHast | YMeHHE COCTaBIATH POPMYJIBI
Knaccuduxanus. pabora HEOPTaHMYECKUX COCTUHEHHUHN N3ydeHHBIX
Howmenxknarypa. KJIacCcOB (coJieit); yMeHue Ha3bIBaTh
CrniocoObl noy4yeHust COEJIMHEHUS N3YUYEHHBIX KJ1acCOoB (coeil);
cosei OTIPECIIATh IPUHAIC)KHOCTD BEIIECTB K

ONpeIeICHHOMY KJIacCy COeIMHEHUH (coei);
YMEHHE COCTABIISITH (POPMYJIBI HEOPTAHUYECKUX
COEIMHEHNN

67 | CaolicTBa coneit KomnnektuBHas | YMeHue xapakTepu3oBaTh CBOMCTBA

pabota M3YYECHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB

(comeit); yMeHHME COCTaBISTb YpaBHEHUS
XMMHUYECKHX  peakiuil, XapaKTepU3yHIIUX
XUMHUYECKHE CBOMCTBA COJICH

68 | Ypoxk oboOmeHme [TonBeneHue UTOTOB
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