PaGouass mporpamma mo xumuu st 8—9 kiaaccoB ¢ ucnosib3oBaHueM 000pyI0BaHMS
nentpa «Touka pocra»

Ha 6a3ze nentpa « Touka poctay obecreunBaeTcs peanusaius 00pa3oBaTeNbHLIX MPOrPaMM
€CTECTBEHHOHAYUHOM W TEXHOJOTMUECKOM HAMpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C
TpeOOBAaHUAME 3aKOHOAATENhCTBA B cepe o0pa3oBaHHs W C YUETOM DPEKOMEHIAIHI
denepanbHOro oneparopa yueOHOro npeamera « Xumusy».

OO0pazoBarenbHas NporpamMMa MO3BOJISIET UHTETPUPOBATH PEATM3YEMBIE MOJXOMBI, CTPYKTYPY H
COZIEpXKaHKWe TPH OpraHu3anuu oOydeHHs XUMHH B 8—9 Kkmaccax, BHICTDOGHHOM Ha 0aze
n000ro U3 A0CTYMHBIX YueOHO-MeTouueckux Komiuiekcos (YMK).

Hcnonb3oBanue obopynoBanusi « Touka pocra» mnpu peanuzamuu nanHod OIl mozsonser

CO3/IaTh YCJIOBHS:

' OJIA paClIMpCHUA COACPIKAHHA IMKOJBHOIO XUMHUYCCKOIO 06pa3013aH1/151;
' JJ1A IOBBIIICHU A MO3HABATCIbHOM AKTUBHOCTH 06yqa}omnxc>1 B

€CTECTBEHHOHAYYHOU 001acTy;

- JUIi  pa3BUTHS JIMUHOCTA pPeOEHKA B Tmpoliecce OOYYEHUs XUMHUH, €ro
crocoOHOCTEeH, (OpPMUPOBAHWS ¥ YAOBIETBOPEHHS COMUAIBHO 3HAUAMBIX HHTEPECOB H

MOTPEOHOCTEH;

' JJIA pa6OTBI C OI[apéHHBIMI/I IMKOJbHUKAMH, OPraHru3dlii UX PA3BUTHA B PA3ITHYHBIX

o0JacTax 00pa3oBaTeNIbHOM, TBOPUECKOHN NECATEIIBHOCTH.

IlnanupyemMblie pe3yjbTaTbl OCBOCHHSI YUYeOHOro mnpeavMera «XHMHSD» C
ONHUCAHHEM YHHBEPCAJIbHbBIX YUEOHBIX AelicTBHIl,

AOCTUTAeMbIX 00Y4AKIIUMHUCS

Juunocmrusle pesyibmamol

Oobyuarowuiics ROIYYUM 803MONCHOCIE 0I5l POPMUPOBAHUS CAEOVIOWUX AUdHOCMHbIX YV V][

' onpeacIiCHUE MOTHBALIUK U3YUYCHUA yqe6H0r0 MaTCpHala,

' OCHHUBAHUEC YCBAUBACMOI'O yqe6H0ro MaTcpraia, HCXoad U3 CONUAIIbHBIX U THYHOCT

HBIX [ICHHOCTEIH,

' IIOBBIIICHUE CBOCTO 06pa303aTean0ro YPOBHA W YPOBHA I'OTOBHOCTH K H3YUYCHHIO



OCHOBHBIX HUCTOPHUYCCKHX CO6BITHﬁ, CBA3AaHHBIX C PAa3BUTHCM XMMHH H O6H.[GCTB8,;

- 3HAHME MPABUII MOBEICHUS B UPE3BBIYANHBIX CUTYALUAX;
- OIICHUBAHUE COIMANTBHOM 3HAUMMOCTH MPOPECCHH, CBA3AHHBIX ¢ XMMUEH;

' BIaJCHUC IIPpaBUJIdAMH 6e30macHOro O6paH_[eHI/I$[ ¢ XHMHYCCKHMH BCIHICCTBAMH H

000pY/I0BAHUEM, MPOSBJICHUE FKOJIOTUUECKON KYJIBTYPHI .

Memanpeomemmbolie pe3yJib Mmanivl

Peeviamuenvie

Obyuaiowuiicst nOLYYUm 803MONCHOCMb 015 (POPMUPOBAHUS CLeOYIOuUX peeynamunuix VYJ|:

- 1ejaenoaaraHue, BKIOYas MOCTAHOBKY HOBBIX IeIeH, Mpeodpa3oBaHue MPaKTHYECKOM
3aaud B TO3HABATEJBHYI0, CAMOCTOATENIbHBIM aHANM3 YCIOBHH JOCTHXKEHHS II€M HAa OCHOBE
y4€Ta BBINCJIEHHBIX YUUTENEM OPUEHTUPOB AEHCTBUs B HOBOM YUeOHOM MaTepHAJE;

- MJaHUPOBAHUE TYTH JOCTHXKEHHUS LEJeH;

- YCTAHOBICHHE MENEBBIX MPHOPHTETOB, BBIACIEHHE albTePHATHUBHBIX CIIOCOOOB
JOCTHOYKCHUS IIS)H 1 BBIOOP Hambosee 3¢ heKTHBHOTO cImocoba;

- YMEHHE CaMOCTOATENIbHO KOHTPOJIUPOBATH CBOE BPEMS M YIIPABJIATH UM,

- yMEHHE MPUHUMATh PELICHHUs B MPOOJIEMHON CUTYalHH;

- MOCTAHOBKA YueOHBIX 33/1ay, COCTABJICHHUE IJIAHA M MOCNEI0BATENIbHOCTH JEHCTBHI;

- opraHu3anus pabouero MecTa MpH BBHIMOJHEHHH XMMHUYECKOTO SKCIEPUMEHTA,

: MPOrHO3UPOBAHUE PE3YJbTaTOB OOYUEHHs, OLEHMBAHME YCBOEHHOIO MaTepHaa,
OIIEHKA KQUeCTBA U YPOBHA MOJYUYEHHBIX 3HAHUH, KOPPEKIIHA MIaHa U croco0a AeHCTBYs TIPH

HEOOXOIUMOCTH .

Toznasamenvhvie

Obyuarowuiics ROAYYUM 603MONCHOCHb 015 (hOPMUPOBAHUS CIeOVIOUUX NOZHABAMETbHBIX
E}E}lz.'
: TIOUCK U BBIJCNEHUE HHPOPMATIUH,

- aHaJu3 yCIOBHM W TpeOoBaHMH 3amauM, BHIOODP, COMOCTaBIEHHE W OOOCHOBAHHE

crioco0a pereHus 3a/1a4u;



: BEIOOD Hambosee >PPEKTUBHBIX CIMOCOOOB PEIICHHUs 3aMauydl B 3aBUCAMOCTH OT
KOHKPETHBIX YCIIOBHM,

: BBIIBUKEHUE U 0OOCHOBAHME TUMOTE3bI, BEIOOP crocoda €€ MpoBEpKH;

: CaMOCTOSITEbHOE CO3JIJAHUE ATOPUTMA JEATENbHOCTH TMPH PELICHUH TMpodiieM
TBOPYECKOTO ¥ TOMCKOBOTO XapaKTepa,

: YMEHUs XapaKTE€PU30BaTh BELIECTBA MO COCTABY, CTPOCHHUIO U CBOMCTBAM,;

: OTIMCHIBAHUE CBOWCTB: TBEPMBIX, KUIKHUX, Ta3000Pa3HBIX BEUIECTB, BHIICTCHHE UX

CYIICCTBCHHBIX ITPU3HAKOB,

: m300pake€Hre COCTaBa MPOCTEHINX BEIIECTB ¢ TIOMOIIBI0 XUMUUECKHX HOPMYI H

CYINHOCTH XUMHYCCKHUX peaKHI/Iﬁ C IIOMOM IO XUMHWYCCKHUX ypaBHeHHﬁ;

- NPOBEICHNE HAOIIOICHUH, ONMCAHUE TPU3HAKOB U YCJIOBUM TEUCHUS] X UMUUECKUX
pPEaKIMii, BBIMOJIHEHUE XUMHUUECKOTO 3KCICPUMEHTA, BHIBOABI HA OCHOBE aHANW3a
HaONIOIEHUH 32 HKCTIEPUMEHTOM, PEIIeHHE 3a71a4, TOJTyYeHHe XUMUUECKOH HHQOopMaIuy u3

Pa3JIHYHBIX HCTOYHHUKOB,

' YMCHHUC OPIdHU30BBIBATE MCCICIOBAHUEC C LCIbBI0 MPOBCPKH THIIOTES,
' YMCHHUE ACIATh YMO3AKIHOUYCHHA (I/IHI[YKTI/IBHOC H 110 aHaJ'IOFI/II/I) M BBIBOJBI,

' YMCHHUC OOBEKTHBHO OLCHUBATDH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX N XHMMHYCCKUX

poreccax, KPUTHUECCKH OTHOCHTHCS K TICEBIOHAYTHOM WH(MOPMAIIHH.

KommynuxamueHuoie

Obyuaiowuticst nOLYNUm 603MONCHOCMb Ol POPMUPOBAHUSL CIEOVIOWUX KOMMYHUKAMUBHBIX
YVII:

- MOJIHO€ U TOYHOE BBIPAYKEHHWE CBOUX MBICJICH B COOTBETCTBUMU C 3aJayaMu U
YCJIOBUSIMH KOMMYHUKAIIUU,

- aJIEKBATHOE HCIOJIb30BAHUE PEUEBBIX CPEJCTB JUIS y4acTHs B JUCKYCCHUU H
apryMEHTAIlMM CBOEH TMO3UIMHA, YMEHUE MPEACTAB/IATh KOHKPETHOE COAEPKAHUE C
coo0IIeHHEM ero B MUCbMEHHOM M YCTHOW (opme, ompeneneHne crnocoO0B B3aUMOJACHCTBHUS,
COTPYJTHAYECTBO B TIOMCKE W cOope nHPOpMAIny;

- onpeJeneHre cnocob0B B3aMMOJEHCTBHSA, COTPYAHHYECTBO B MOMCKE M cOope

nH(OpPMANUH, YIaCTHE B AMAJNOTE, TNIAHMPOBAHHE OOMHMX CcHOCOO0B paboThI, MPOSBICHHE



YBAKUTC/IbBHOT'O OTHOMICHUA K JPYTHUM yUaIlllUMCA,

- dbopMynupoBaTh COOCTBEHHOE MHEHHWE M TIO3WIUIO, apTYMEHTHPOBATh W
KOOPJIMHUPO- BaTh €€ C MO3UIMAMU NAPTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIETO

pPCOICHUA B COBMECTHOM ACATCIIBHOCTH,

' OCYCCTBIATE B3aUMHBIH KOHTPOJIb X OKAa3bIBATh B COTPYAHHUYCCTBEC HGO6XOI[I/IMYIO B3au

MOITOMOIIIb;

: MIaHUpoBaTh oO0MmKe CcrnocoObl paboThl, OCYLIECTBIATH KOHTPOJb, KOPPEKIHIO,
OIICHKY JeHCTBUI mapTHEPA, YMETh yOCKIaTh,

' HCTIONB30BaTh aJ€KBAaTHBIE A3BIKOBHIE CPEACTBA AN OTOOpPaXKEHHS CBOMX UYBCTB,
MBICJIEH, MOTHBOB ¥ MOTPeOHOCTEH; 0TOOpaxaTh B peud (omucaHue, 0ObICHEHUE) COMEPKAHUE
COBEpPINAEMBIX JEHCTBHH, Kak B (hopMe TPOMKOH COMMANH3HPOBAHHON PEUH, TaK U B (popme
BHYTPECHHEHW PEUH,

- pa3BHBaTh KOMMYHHUKATHBHYK) KOMIETCHIIMIO, HCHONB3YsA CPEACTBA YCTHOW H
MHUCbMEHHON KOMMYHHKAI[MK MPH paboTe ¢ TeKCTaMU yueOHWKaA U JOTONHUTEbHON TUTEPaTypPOH,
CNPAaBOUHBIMHM TaONHUIIAMH, TPOSBJIATH TOTOBHOCTh K YBOKEHHWIO MHOW TOUKH 3PEHHUS MpPH

00CYKJICHUH PE3yJIbTAaTOB BHITTOJTHEHHON PadOTHI .

IIpeomemmuoie pe3yibmamot

Ooyuarowuiics Hayyumcs.

: TMIPUMEHSTH OCHOBHBIE METOJIBI MO3HAHHUS, HAaOMIOCHHUE, U3MEPEHHE, YKCIIEPUMEHT,

: OIMKMCHIBATH CBOWCTBA TBEPABIX, XKUIAKMX, ra3000pa3HBIX BEIECTB, BBIACNAS MX
CYIIle-CTBEHHBIE PU3HAKH,

: PacKpBIBATh CMBICT 3aKOHA COXPAHEHUS MAaCCHI BEIECTB, AaTOMHO-MOJEKYJISIPHON TE€O
puu;

: pazauyaTh XAMUUYECKHe U QU3ndecKue SBICHUS, HA3bIBATh MPU3HAKY U YCIOBHS
MPOTEKAHUS XUMHUYECKIX PEAKITUH;

: cobnroaaTh npaBuia 0e30macHoN paboThl MPH MPOBEAEHUH OIBITOB,

- TMOJIb30BATHCS Na0OPaTOPHBIM 000PYIOBAHHEM H TOCY IOK;

- nosyuath, coOOUpaTh ra3000pa3Hble BENIECTBA U PACTIO3HABATH UX;



: XapaKTepH30BaTh (PH3MUECKHE MW XHMHYECKME CBOHCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAMHEHUH, MPOBOAUTH OIBITHL, MOATBEPKIAKIIMEC XMUMHUUECKHE CBOWCTBA

HN3YUCHHBIX KJIACCOB HCOPraHMICCKHUX BCIICCTB,

: PaCKpBIBaTh CMBICH TIOHATHS «PACTBOPY, BBIYUCIATH MACCOBYIO OO PACTBOPEHHOTO
BEIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI ¢ ONPEACIEHHON MACCOBOM JIOJNEN PACTBOPEHHOTO

BEILIECTBA;

' XAPAKTCPHU30BaTh 3aBHCHUMOCTD (I)I/ISI/ILIGCKI/IX CBOMCTB BCIICCTB OT THIIA
KpHCTaHHquCKOﬁ peH_IéTKI/I, OoHpCACIATE BHI XUMHAYECKON CBA3U B HCOPraHUYCCKHUX

COCIUHEHMAX,

- PacKphIBaTh OCHOBHBIE MONOXEHUS TEOPHUH BIEKTPONUTHUYECCKOW TUCCOIMAINH,
COCTABJISITh YPABHECHHUS 3JEKTPOJUTHYECCKOM TUCCOLMALMM KHUCJIOT, MICTOUYCH, CONEH U PEaKLUK

MOHHOTO 0OMeHa;

PAaCKpBIBATh  CYIIHOCTh  OKHUCJMTEIBbHO-BOCCTAHOBUTENBHBIX — PEAKIMH, OMPEIAENATH
OKHUCJIUTENIb W BOCCTAHOBHTENb, COCTABJATH YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX
peaKuuii,

- Ha3bIBATH (DAKTOPBHI, BIUAIOIINE HA CKOPOCTh XUMHUECKOH PEaKIIUH;

- XaPaKTEPU30BaTh B3AUMOCBA3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAMHU HEMETAIT

JIOB 1 MCTAJLJIOB,

' IPOBOAUTDL OIIBITHI IIO IIOJNYUYCHHIO W H3YUCHHIO XUMHYCCKHX CBOMCTB pa3In4YHbIX

BEIICCTB,



Obyuaiowuiicst ROLYUUM BO3MONCHOCHb HAYUUMbCAL

' BBEIABUTATE W MNPOBCPATL 3KCICPHUMCHTAJIBHO THIOTC3BI O XHMMHUYCCKHX
CBOMCTBAX Be- mCCTB HAa OCHOBC UX COCTABA U CTPOCHHA, HX CoCOOHOCTH BCTylldaTh B

XUMHUYECKUE PE-AKINH, O XAPAKTEPE U MPOAYKTAX PA3TUUHBIX XUMHUECKUX PEAKIUH,

- XapaKTEPU30BaTh BEIIECTBA MO COCTaBY, CTPOCHUID M CBOMCTBaM,
YCTAHABIMBATh TMPH- UYHWHHO-CJCIACTBEHHBIE CBA3M MEXKAY JAAHHBIMU XapPAKTEPUCTHKAMU
BEIIECTBA,

- COCTABJIATH MOJIEKYJISIPHBIE W MOJIHBIE HOHHBIE YPABHEH M 110 COKPALIEHHBIM
WOHHBIM YPaBHEHHUSM,

- NPOTHO3HPOBATE CMOCOOHOCTh BELIECTBA TPOABIATH OKUCIUTEIbHBIE WU
BOCCTAHOBHU- TEJIBHBIC CBOWCTBA C YUYETOM CTENEHEW OKHUCIEHHUS 3JIEMEHTOB, BXOISIIMX B
€ro COCTaB;

' BBEIABHUTATE W TIIPOBCPATHE OJSKCICPHMCHTAIBHO THIOTE3BI O PE3YJIbTaTax

BO3JICUCTBHUS Pa3- JUUHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH XUMHUECKOH PEeaKIuy,
- UCIMOJIb30BATh TMPUOOPETEHHBIE 3HAHUS JAJS 3KOJOTMYECKM TPaMOTHOTO

MOBEACHUS B OKPYKAKOIIECH CPETIE,

’ HCIIOJB30BATh HpI/IO6peTéHHBIe KIIIOYCBLIC KOMIICTCHIUHK IIPH BBLIINOJIHCHHH
IIPOCKTOB H PCHICHHUH yqe6HO-I/ICCHeI[OBaTeHBCKI/IX 3aga4d 110 H3YUYCHHIO CBOfICTB,
CIoco0oB IMOJIYYC-HUA U PACIIO3HABAHKA BCIHICCTB,

’ 00BEKTHBHO OLCHHUBATH I/IH(bOpMaL[I/I}O 0 BCHICCTBAX M XMMHUYCCKHUX IMPOLCCCAX,
' 0CO3HaBATh 3HAYCHHUC TCOPCTHUYCCKHX 3HAHMM [0 XMMHH IS HpaKTH‘{eCKOﬁ

JACATCIIbPHO- CTH UCJIOBCKA,

: CO371aBaTh MOJIEJU M CXEMBbI JUis PEIICHUs YUueOHbIX U TMO3HABATEJbHbBIX 3371aU,
MOHUMATh HEOOXOAMMOCTh COONIOACHUS TIPEANUCAHUM, TIPEIaraéMbIX B HHCTPYKITHIX
M0 UCMOJb-30BAHUIO JIEKAPCTB, CPENCTB OBITOBOM XUMHUU U JIP .

DopMbI KOHTPOJIS

Konrponp pesyinpraToB oOyueHus B coorBeTcTBHH ¢ gaHHOHW OIl mpoBomutes B dopme
MACBMEHHBIX M SKCIEPUMEHTAIBHBIX PpaboT, TMPEanoyiaracrcsi MpPOBEICHUE

MPOMEKYTOUYHOU U UTOTOBOM aTTECTALINU .



TemaTndeckoe NIAHUPOBAHHE

TemaTHueckoe JIAHHPOBaHNE MaTepHaJa B 8 Kiacce

Ne  [Tema Conep:xanue [leneBast ycranoBkaKos-so [IL1anupyembie Hcnonb3oBanue

n/n ypoxa JACOB |(pe3y/IbTaThl 000OpyAOBaHHUSI

| Metomp! nmoszHanust Bllpaktmaeckas pabora Ne 1 [3HAKOMCTBO € OCHOBHBIMH|L YMeHHE NOJb30BaThca Harpeq[laTumk — Temmepa-
xuMmun . Jkcnepu-«M3yueHne CTpOEHMs Ia-MeToNaMU HayKu BaTENIBEHBIMU IPHOOpAMU Typel  (TepMorap-
MEHTaJIbHbIE OCHO-  [MEHW» HbIi1), CIIMPTOBKA
BB XUMUHU

2 MeTtomp! nmoszHanust BJlaboparophsiii oneiT Ne 1 3HAKOMCTBO C  OCHOBHBIMH|] Ornpenenstsb BO3MOXHOCTR/laTunk  Temmepa-
XUMHH . OJkcnepu-«/lo KakoW TeMmeparypbiMeTONaMU HAyKU NPOBEAEHUS] PEAKIMii W MPO-Typbl  (TepMomap-
MEHTAIbHBIE OCHO- [MOXHO HAarpeTh Bele- 11eCCOB, TPeOYOIINX Harpe- HbIi1), CIUPTOBKA
BbI XM CTBO?» BaHUS

3 Metoapr niozHaHust BJlabopaTtopHeiil ombiT Ne 2 /latb  npencraBienune (1 Ywmenue BoOupats npubopsl ams/laTank  Temmepad
xumud . Okcnepu-«H3Meperne  TeMIepaTtyphiTOYHOCTH HW3MepeHHi L MPOBEICHUS M3MEPEHUILTYPbI TUIaTHHOA
MEHTAJIbHbIE ~ OCHO-KMIICHHS BOZABI ¢ MOMOIUBIOPOBBIX JATYUKOB U aHAJIOA TpeOYIOIINX TOYHOCTH IOKA-{BbIM,  TEPMOMETP,
Bbl XUMUH TaTIMKA TEMIIEPATYPhl U rOBBIX TPHOOPOB 3aHUH . DJIEKTPUYECKast

TEPMOMETPA» TIJINTKA

d MeTtomp! mozHaHus BJlabopaTopHslii ombiT Ne 3 CdopmupoBate  mpencrasl 3HaTh Mpouecchl, npoTrekaro{/laTunk  Temmnepad
XUMUAN . Dkcnepu-«OnpeiencHue TeMIEpaTy- peljiecHHe O  TeMIIepaType e NP MUIABJICHUH BEIIECTB WTYPBEI  (TepMomap-
MEHTAJIbHBIE ~ OCHO-IUIABJICHHMS WM KPHUCTAJ-IUIABIICHUS,  0OpaTHMOCTH WX KPUCTAIIN3ALUN HBIN)
BbI XUMHU TM3aluu MeTasay [UIaBJICHUS U KPUCTAIIN3A-

1095078

5 [lepBonauanphbie |[/labopatophsiii onbiT Ne 4 [OKCriepIMeHTaNbHOE | YMeTb OTiaM4aTh BOAONPO-{laTuMK  3IEKTPO-
XUMHUYCCKUC HOHﬂ-<<OHp6HeHeHI/Ie BOIOIPO-0MIpPEACICHUE JOUCTUIINA BOJHYIO BOAY OT IHCTHIJIMPO-IIPOBOIHOCTH,
rust . UncThble Bele- [BOOHOM W AUCTWUIMPOBAaH-POBAHHONW W BOAOMPOBOA BAHHOH, 3HaTh, MO4YeMy UIUUPPOBON MU
CTBa U CMECHU HOM BOJBD» THOM BOJIbI MPOBENCHUS SKCIIEPUMEHTOB  |[KPOCKOI

UCTIO/B3YIOT JTUCTHIITUPOBAH-
HYIO BOAY
6 [TeppoHauanpHble |[JIeMOHCTpaUMOHHBIA  3KC-M3yueHne XuMH4ecKux sB4l VMers oTimuath (pusmdeckng/laTynk - TeMmepad

XUMHUYECKHEe TOHS-
s . Du3udeckne U
XUMHIECKHE SIBJIE-
H1sT

nepumeHT Ne 1 «Brraene- Hug
M IIOTJIOIIEHHE TEI- Jia
MPU3HAK XUMHYe-

CKOM peaximy

eHun

MPOLIECCHl OT XUMHUYECKUX Pe
Ak

TYPBI IIIATHHOBBIN
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