OBHa
MMHUCTEPCTBO MPOCBEINEHMSI POCCUMCKOM
OEJEPAIIUN
MunucrepcTBo o0pazoBanusi Camapckoi 00J1acTu
IOro-3anagnoe ynpasjieHue MUHMCTEPCTBA 00pa3oBaHUs
Camapckoii o0J1actu
I'bOY COI noc. Kuposckuii

PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
PykoBogurens MO OTBETCTBCHHBIH 32 JMpeKTOp MIKOJIbI
AnexuHa VP bopucosa
AN. Kibeatosa JI .P.IIpukas25/4-o1 ot
Ipotokon Nel A 7 «18»08.2025 .

or «18»08.2025 r.
[Ipukasz25/4-ox1 ot

«18»08.2025 1.

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «BBEJEHUE B ECTECTBEHHO-HAYYHBIE
HPEIAMETBI. ®PU3ZUKA. XUMMUSA.»

JUIsl 0OyJaromuXxcsl 5 KJIIacCoB

noc. Kuposcknii,2025



HOACHUTEJBHAS 3AIINCKA

Hacrosimas pabodas mporpamma Juist 5 Kjlacca COCTaBJIeHA B COOTBETCTBHH C TPEOOBaAHUSIMU
®I'OC na ocHoBe aBTopckoi mporpammbl A.E. T'ypeBuu, J.A. Hcae, JI.C. IloHTak,
BKJIIOYEHHOM B TMEpPEeYeHb MporpamMm JUis  0Omeo0pa3oBaTelbHBIX — YUPEKACHUH, U
MeToardeckoro mocodus «dPusmka. XuMus. 5-6 Kiaccel» ¢ Omopod Ha y4eOHMK «Du3HKa.
Xumus. 5-6 knace» A.E. I'ypesuy, J1.C. Ucaes, A.C. [loHTaxk .

[TpodunsHoe 00yueHue npeanonaraeT yriyoiaéHHOe M3ydeHHe Kypca (pU3UKU, TOITOMY
BO3HUKAET HEOOXOAMMOCTh MPEABAPUTEIHHOIO O3HAKOMIICHUS YYAIIUXCS C TOHATHHHBIM
anmapatoM JaHHOTO Kypca. OTO MO3BOJHUT C(HOPMUPOBATH Yy ydalquxcs Oonee u&TKue
npecTaBieHus O (U3UKE KaKk HayKe O MPHUPOJE, YCWIHTh (U3UYECKUE IPEICTABICHUS O
ABIICHUSX TPUPOIBl M e€ 3aKkoHaX. JlaHHBIH Kypc OpPHEHTHpPOBAH Ha JeTeH, MPOSBISIOLINX
MOBBIIICHHBIA MHTEPEC K W3YYCHHUIO XUMHUU M COOHMPAIONIUXCS IMPOJOJIKUTH O0pa3oBaHUE B
yueOHBIX 3aBEJICHUSIX €CTECTBEHHO - HAYYHOTO IPOdHUIIS.

Heap kypca — crnocoOCTBOBaTh Pa3BUTHIO YYalllUXCs, IOBBIIIEHHIO HMX HHTEpeca K
MO3HAHUIO 3aKOHOB MPHUPOJIbI, MOJATOTOBKE MX K CHCTEMaTHYECKOMY M3yYEHHUIO KypcoB (hU3MKU
Y XMW Ha TIOCIICIYIOIIHNX ATArax 00y4eHUs.

Peanuzanus naHHOTO Kypca MO3BOJIUT PELIUTh CIASAYIOUINE MPAKTUIECKUE 3aJa4M:

OCYIIIECTBUTH IIEPBOHAYAIBHOE O3HAKOMIIEHUE yYalIUXCs ¢ TeMU (PU3NYECKUMU U XUMHYECKUMU
ABJICHUSMU, C KOTOPBIMU OHH HEIIOCPEACTBEHHO CTAJIKUBAIOTCA B OKPYXKAIOLEM MUPE;
NPUBUTH UHTEPEC K U3YUICHUIO (PU3UKU U XUMUH;

Pa3BUTh MBIIIICHUE yYaIIUXCs, CPOPMUPOBATH Y HUX YMCHHSI CAMOCTOSTEIILHO MPUOOPETATh U
MPUMEHSTh 3HAHUS, HAOIIOIaTh U OOBACHATH (PU3MUECKUE U XUMUYECKUE SIBICHUS,

OBJIQJICHHE IIKOJbHUKAMHU 3HAHUSMH OO0 SKCIMEPUMEHTANIBHBIX (haKTaX, MOHATHSIX, 3aKOHAX,
TEOPHSIX, METO/IaX (PU3NIECKON U XMMUYECKON HAyKH;

dbopmupoBaHHe TO3HABaTENbLHOTO HHTEpeca K (U3MKE, XUMHUH, Pa3BUTHE TBOPUYECKUX
CIOCOOHOCTEMN, OCOBHAHHBIX MOTHUBOB yUCHUS.

Kypc sBisieTcss npUHIMNNAIBHO HOBBIM, OPUEHTHPOBAHHBIM, MPEXKIE BCEro, Ha Pa3BUTHE
JUYHOCTH peOEHKa.

C y4erom IMCHUXOJOTHYECKUX OCOOCHHOCTEH JeTel JaHHOTO BO3pacTa MpelycMaTpUBACTCS
pa3BUTHE BHUMaHUs, HAOMIOJATENbHOCTH, JIOTUYECKOTO U KPUTUYECKOTO MBIIIICHUS, YMEHUs
TPaMOTHO BBIpaXaTh CBOM MBICIIH, ONUCHIBATDH SIBJICHUS, YTO MO3BOJIUT MPU U3yUYEHUU OCHOBHBIX
KypcoB (PM3WMKM M XHMMHUHU BBIABUTATh TUIOTE3bI, MpejiaraTh € MOJAETH U C HUX MOMOIIBIO
OOBSICHATH SBJICHUSI OKPYXAIOIIEro MHpa, TMpeBpaiieHus BemecTtB. g ¢GopMupoBaHus
MHTEpeca y4Jalluxcsl K U3yYEHUIO MpeIMeTa U CTPEMIIEHUSI K €r0 NOHUMAHUIO MPEANoIaraeTcs
WCIIOJIb30BAHUE PHUCYHKOB pPa3JIMYHBIX SIBJICHWH, OINBITOB U W3MEPUTEIBHBIX TPUOOPOB,
KaueCTBEHHOE MYJIbTUMEANITHOE CONPOBOXKICHUE YPOKOB u 1abopaTOPHBIX
paboT, WCIMOJB30BAHWE WUTPOBBIX CUTYyaIlUd, a Takke OOJIBIIOE KOJIMYECTBO KauyeCTBEHHBIX
BOIPOCOB, SKCIIEPUMEHTATIBHBIX 33JaHU U JTa00paTOPHBIX PadoT.

Oco0oe BHUMaHUE B MpOTrpaMMe yAaIeHO (POHTAIBHBIM JKCIIEPUMEHTATBHBIM 33/JaHUSM.
[Ipeanonaraercs, 4To BaXXHOE MECTO B IMpollecce padOThl HAJIl KypcoM 3alilMyT PHUCYHKH
pa3JMYHBIX SBIIEHUH, OIBITOB U M3MEPUTENbHBIX MpuOOpoB. bombimoe KomMuecTBO
KaueCTBEHHBIX BOMPOCOB, HCIOJIb30BAaHUE WIPOBBIX CHUTyallMd B TMPENOAaBAHUU JOJIKHO
CIocoOCTBOBATH CO3AHUIO HHTEPECA YUalTuXcs K MPEAMETY U CTPEMIICHUE K €r0 TOHUMAaHUIO.

Kypc paccunrtan Ha 35 gacoB (1pa3 B Heneno). CoaepkaHue mporpaMMbl IpeaycMaTpruBaeT
npoBeneHne 30 mabopaTopHbIX M 3 KOHTPOJIBHBIX padOT, BKIIOYAs HTOTOBYIO KOHTPOJBHYIO
paborty.

Jlist opraHu3aui caMOCTOATEIHHONW Pa0OTHI YJalIuXCsl MIPU U3YyYSHHH HOBOTO MaTepuana,
a TakKe JUIs 3aKpeIyICHUsI U MPOBEPKH TOJYUYCHHBIX 3HAHWM B KypC BXOAMT pabodasi TETpalb,
KOTOpasi SIBJISIETCS COCTAaBHOM 4YacThi0 Yy4eOHO-METOAMYECKOTO KOMILIEKTa aBTOpoB A.E.
I'ypeBuua, J[.A. Hcaesa, JI.C. [lontak. B TeTpagp BKIIIOUEHBI BOTPOCHI M PAcUETHBHIE 3aayH,
DKCIIEPUMEHTAIbHBIC 3aJaHus i Ta00paTOPHBIE paOOTHI.



Cucrema OLEHKH NOCTMKEHUH OOYYaIOUIMXCS BKJIIOYACT: BBINOJIHEHHE J1a00OPaTOPHBIX,
CaMOCTOSITENIbHBIX M KOHTPOJIbHBIX paboT. [Ipu 3ToM ucnonb3yeTcss TpaauLMOHHAs 5 OanbHas
cucTeMa OL[CHUBAHUS:

OLIEHKA «5)» CTaBUTCA 33 pabOTY, BHINOJIHEHHYIO OJHOCTHIO 0€3 OIMOO0K U HETOUETOB;

OLIEHKA «4» cTaBUTCA 3a pabOTy BBITOJHEHHYIO MOJHOCTBIO, HO NMPH HAJMYUHU B HEW He Ooisee
OJIHOM TpYyOO U OHOM HErpyOOi OITMOKM U OJHOTO HeouéTa, He Oojiee TPEX HEIOUETOB;
OIICHKAa «3» CTaBUTCS, €CIM YYCHUK NPABHILHO BBIMOJHWI HEe MeHee 2/3 Bceil paboThl mMiau
JomycTUsl He Oosiee OJHOM TrpyOOM OmMOKM M .ABYX HEIOYETOB, HE Oojiee OJHOU TpyOoit
OIMMOKM M OAHOW HerpyOoill omuOKu, HEe Oojiee TpexX HErpyObIX OMMOOK, OJHOHN Herpyooit
OLIMOKU ¥ TpeX HEeAOUYETOB, IPU HATHUUU 4 - 5 HETOUETOB;

OLICHKa «2) CTABUTCS, €CJIM BBITIOJIHEHO MeHee 2/3 Beeit paboThi;

olleHKa «1» cTaBUTCS, €ClIi YYEHUK COBCEM HE BBITMOJIHUI HU OJHOTO 33/1aHUsI.

Jis m3ydeHus Kypca PEKOMEHIYETCs KIACCHO-ypOYHAasi CHUCTEMa C HCIOJIb30BaHHUEM
pa3MYHBIX TEXHOJIOTuH, (opm, MeTonoB o00ydenus. /s opraHu3aluyd KOJIJICKTUBHBIX H
WH/IMBUIYAJIbHBIX HAOMIOACHUH (U3NYECKUX SIBICHUN W MPOIECCOB, M3MEpPEHHs (U3NUECKUX
BEJIMYMH, MOJITBEPKICHUS TEOPETHUECKUX BBIBOJIOB HEOOXOIMMBI CUCTEMAaTHUECKasl IOCTAaHOBKA
JIEMOHCTPAIIMOHHBIX OIBITOB YYUTEIEM, BHITOTHEHHE JIA0OPATOPHBIX padoT.

[Tpu n3yuennn ¢usuku B 7-11 Kiaccax AaHHBIA KypcC MO3BOJHUT OOJETYNTh TTOHUMAaHUE
($U3NIECKUX TEPMUHOB, (POPMHUPOBAHNE YCTOMUMBBIX HABBIKOB PEIICHHS 337a4, TEOPETUUECCKUX
U MaTeMaTHYeCKHUX BBIBOJIOB 3aKOHOB IMPHUPOJbI, PA3IMUYHBIX TEOPUN U HCCIEIOBATEIBCKHUX
MPOEKTOB.

Y4eOHO-MEeTOANYECKUN KOMIUIEKT IS PeaTnu3allii COAepKaHUs MPOrpaMMbl BKIFOYALT:

e T'ypeBuu A.E., UcaeB [.A., Ilontak JI.C ®usuka. Xumus. 5-6 kmacc. - M.:
Hpoda, 2010.-191;

o DBBeneHue B e€CTECTBEHHO - HaydHble npeaMersl. EcrecTtBo3Hanue. Pusmka.
Xumust. 5 xi.: pabouas terpans / ['ypesuu A.E., Ucaes J[.A., [Tonrtak JI.C.-M.:
Hpoda, 2012.-64 c.

1. HOpMaTI/IBHbIe AOKYMEHTHI, o0ecrneuuBalonye peaau3anuio nNnporpamMmmal.

Ne HopMaTuBHBIE TOKYMEHTBI

3akon Poccuiickoit ®eneparuu «O0 oOpazoBaHUNY.

Asropckas nporpamma A.E. I'ypesuu, [I.A. Hcaes, JI.C. [TonTtak. ®usuka.
Xumnsi. 5-6 Kmacchl.

@enepanbHblii nepeueHb y4ueOHUKOB (IIpukaz3 MunoOpHayku Poccun «O0
VIBep)KIEHHH  (elepalbHbIX  TNepevyHeld  Y4eOHHKOB, PpPEKOMEHIOBaHHBIX
(tomymieHHBIX) K  MCHOJB30BaHMIO B OOpa3oBaTeIbHOM  Ipolecce B
00pa3oBaTENbHBIX YUPEKACHUAX, PEATH3YIOMINX 00pa30BaTEIbHBIE MPOTPAMMBI
obmero oO0pa3oBaHUs M HUMEIOIIMX TOCYJAapCTBEHHYIO aKKpEeAWTAIMio, Ha
2012/2013 yuebnsiii ron» ot 27 nexkadpst 2011 r. N 2885 r.)

2. Hean n3yueHusi Kypca

Komnerenuuu




Oo0mey4yeOHbIe

MHTEIUICKTYaJIbHOE paszBuTHE yJammxcs,
(dbopMHpOBaHUE KAaYEeCTB MBIIUICHHS, XapaKTEPHBIX
U1l GU3UYECKOM IESITENbHOCTH U HEOOXOAUMBIX IS
IPOAYKTHUBHOM JKU3HU B OOILIECTBE;

(dbopMupoBaHue MPEICTaBICHUI 00 UAEAX U METOJax
U3y4deHUs TpHpoabl, O ¢usnke kak Qopme e&
OnucCaHusa 1 METOJC IMMO3HAHUA I[CI\/JICTBI/ITCJIBHOCTI/I;
dopMupoBaHue penCTaBICHUI O (PU3MKE KaK YaCTH

0011eY€eI0BEUECKON KYJIBTYPBI, MMOHUMAaHUS
3HAYUMOCTHU ¢uzukn g OOLIECTBEHHOTO
nporpecca;

npoOyXJAeHHe HHTEepeca K CaMOCTOSTEIbHOMY

TBOPYECKOMY MBIIUICHUIO;
(GhOpMHUPOBAaHKE Yy YUAIIUXCS PAIIHOHAIBHBIX YMEHUN
Y IPUEMOB YMCTBEHHOM J1€ATEIbHOCTH;

BOCIIMTAHHC KYJbTYPbI MBIIJICHHA,
MHpOBO33pqueCKOﬁ KYJIbTYPbI YUAlIIUXCA.

[IpeaMeTHO-OpHEHTUPOBAHHbIE

OBJIAICHHE KOHKPETHBIMU bu3ngecKuMu
MOHATUSIMH, HEOOXOAUMBIMH JJIsi HU3Y4YEHHs Kypca
bu3uKY, 11 TPOAOKEHUST 00pa30BaAHMS;
MPEJICTaBIATh MPAKTUYECKOE MPUMEHEHHE 3aKOHOB
GU3MKM W XHUMHUHM, SBJIIEHUH U  IPOLECCOB,
MIPOUCXOSIINX B OKPYKAIOIIIEM HacC MHpE.

3. CTpykTypa Kypca.

Ne Monayas (r1aBa) KommuecTBo
JacoB
1 Bsenenne 3
2 Teno u BemecTBo 11
3 BzanmopeiicTBre Ten 13
4 dusnyeckue U XUMUYECKHE SIBIICHUS 8
OO011ee KOJIUYECTBO YaCcOB 35

Conep:xxanue yueOHOro nmpeamera.

HaumeHoBaHue pa3aesioB
NPOrpamMMbI

KoanuyecTBo

OcHOBHbBIE coaepKaTeJbHbIC JUHUA
yacoB

Bsenenue

®dusuka — Hayka O NPUPOJE.
Du3NYECKUE SBICHUSA.

MeTtobl O3HAHUS TPUPOJBI:
HaOJII0/ICHUE, OTIBIT, TEOPHSI.

HNHucTpyMeHTapuii
HCCIIEI0BATEIIS: nabopaTopHOe
o0opyaoBaHue. W3mepurenbHbie
npubopsl. [Ipocreiinivie nsmepeHus.

Teno u BelecTBo

11

XapakTepuCTUKU Ten U
BEILECTB.




TBepnoe, JKHIKOE,
ra3o000pa3HOe COCTOSTHUE BEIIECTRA.

Macca Tema. DTaloH MAacCHI.
N3mepenne macchl Tena ¢ MOMOIMIBIO
BECOB.

Temneparypa. Tepmomerp.

Crpoenue BEIIECTBA.
Monekysbl 1 aTOMBI.

JBu>xeHue MOJICKYII.
Huddysus.

Bsaumonericteue YaCTHI]

BemecTBa. OOBSICHEHHE PA3TUYHBIX
COCTOSIHMM  BelIecTBa Ha OCHOBE
MOJIEKYJISIPHO-KUHETUYECKUX
MPEACTABJICHUIA.

CrtpoeHue aToMma.

I110THOCTB BeleCTBA.

B3aumonelictsue e

13

Cuna Kak XapaKTepUCTHKA
B3alMOJIEHCTBUS.

SBnenune Tarorenusa. Cuna
TSYKECTH.

Bec Tena. HesecoMocCTb.

Jedopmarusi. Bunaer
nedopmaruii. Cuna ympyrocTH.

H3mepenne cun. uaamomerp.

Cuna Ttpenus. Ponb TpeHus B
npupoae u  TexHuke. CrocoObl
YCUJICHHS U OCJIa0JICHUS TPCHUS.

JlaBieHue TBEPBIX Tel.
3aBUCHMOCTh JABJCHUS OT IUIOMIAJH
OMOPBL.

[Tepenaua JABJICHUS
JKUJKOCTAMM M rasamMM. 3aKoH
[lackans. JlaBneHue Ha TIyOUHE
*uakoctu. CooOIarommecs CoCyabl.

JeiicTue JKUJKOCTH Ha
MOTPY>KEHHOE B HUX TEJO.
ApxumenoBa cuia. YcnoBust
TIJIaBaHUs TEJl.

du3nyeckre 1 XUMHUYECKHE SBIICHUS

Mexanuueckoe JBUYKEHUE.
Bunni  MexaHMYecKUX — OBYDKEHUM.
CkopocTsb. OTHOCUTENBHOCTH
MEXaHUYECKOTO JIBUKEHHUS.

3Byk.  McTouHukm  3ByKa.
DX0JOT.

Paznoo0Opazue TETUIOBBIX
siBJeHUN. TemioBoe pacliupeHne Tel.

[InaBnenue u oTBEpAEBAaHUE.

Hcnapenne n koHaeHCAusI.

Tennonepenaya.




4. IllnanupyemMble pe3y/abTAaThl IO pa3aejaM NPOrpaMMsbl.

Dopmuposanue yHuGepcaibHbIX YUEOHbIX NOZHABAMEIbHBIX OCUCM UL
Dopmuposanue 6a306bIX 102UHECKUX OeUCH UL

» BbaBurath runotessl, 00BbACHSIOIUE IPOCTHIE SBJICHHS, HAIPUMED:

—TI04eMY OCTaHABJIMBAETCS ABUXKYIIEECS 110 TOPU30HTAIBHOMN IOBEPXHOCTH TEJO;
—TI04YeMY B JKapKylo IOI'0Jly B CBETJION OJEXK 1€ IPOXJIAHEE, YEM B TEMHOM.

« Crpouts mnpocreiiiiue moaenu (U3MUYECKUX SBICHUH (B BUAEC PHUCYHKOB WM CXEM),
HalpuMmep: NaJeHue MpeaMeTa; OTPAKEHUE CBETa OT 3ePKaJIbHOM MOBEPXHOCTH.

» [IporHo3upoBaTh CBOICTBA BEIIECTB HAa OCHOBE OOIIMX XMMHUYECKHX CBOHCTB M3YUEHHBIX
KJIACCOB/TPYII BELECTB, K KOTOPBIM OHU OTHOCSITCA.

= OOBACHATH OOLIHOCTH MPOUCXOKIEHHS U 3BOJIOLUU CUCTEMATHUUECKUX IPYII pACTEHUM Ha
IPUMEpPE COMOCTABIEHUS ONOJIOTUYECKUX PACTUTENIBHBIX OOBEKTOB.

Dopmuposanue 6a306bIX UCCTIE008AMENbCKUX OCUICH UL

= VccnenoBanue siBiIeHUs TEII000MEHA IPU CMEIIUBAHUU XOJI0JHON U ropsY€eil BOAbI.

= VccnenoBanue nporecca UCHapeHus pa3iInyHbIX KUIKOCTEH.

» [InaHupoBaHue M OCYLIECTBJIEHHE HA NMPAKTHKE XUMHUYECKUX SKCIIEPUMEHTOB, MPOBEACHUE
HaOJIOICHUH, TTOTydeHHE BBIBOJIOB 1O pPe3yJIbTaTaM JKCIEPUMEHTa: oOHapy>KeHHe cyibdar-
MOHOB, B3aUMOJEUCTBUSI pa30aBICHHON CEPHOI KUCIIOTHI C IIUHKOM.

Paboma c ungpopmayuei

» AHanu3upoBaThb OPUTMHAIBHBIM TEKCT, IIOCBSILEHHBIM HCIOJIb30BAaHUIO 3ByKa (WM
yIBTPa3ByKa) B TEXHUKE (3XOJIOKALMSA, YIBTPAa3BYK B MEAULIUHE U JP.).

= BrpInonHsATH 3a/1aHUS IO TEKCTY (CMBICIIOBOE UTEHHUE).

» HMcnonp3oBaHME NpH BBINOJHEHUM Y4YeOHBIX 3aJaHUW M B IPOLECCE MCCIEN0BATENLCKOM
JESTEIbBHOCTH HAy4YHO-TIONYJISPHYIO JIUTEPaTypy XMMMUYECKOTO COJAEpKaHMs, CIpPaBOYHbIC
MaTepuaisl, pecypcel UHTepHeTa.

» AHanM3MpOBaTh COBPEMEHHbIE HCTOUHUKHU O BaKIMHAX M BaKIMHUpoBaHUU. OOCYyXIaTh posn
BaKLMH U JI€YEOHBIX CHIBOPOTOK JIJIsl COXPAHEHUS 370POBbS UeIOBEKa.

Dopmuposanue yHusepcanbHbX yueOHbIX KOMMYHUKAMUGHBIX OelCMEUil

» ComocTaBisiTh CBOU CYXACHHUS C CYXKICHMSIMH JPYIMX YYaCTHUKOB JIUCKYCCHH, IPH
BBISIBJICHUM Pa3IMuuil M CXOJICTBA MO3MUIMI MO OTHOLIEHUIO K 00CY)XJIaeMOW eCTEeCTBEHHO-
Hay4yHOM mpoOieme.

» BolpaxkaTb CBOIO TOUKY 3pEHHs Ha pELICHHE eCTECTBEHHO-HAay4YHOH 3aJauyd B YCTHBIX U
NUCbMEHHBIX TEKCTaX.

» [lyOauuHO mpencTaBisATh Pe3ybTaThl BBHIIOJIHEHHOTO €CTECTBEHHO-HAYYHOTO HMCCIEOBAHUS
WM MIPOEKTA, (PU3MUYECKOT0 WIIM XUMHUYECKOTO OIbITa, OMOJIOrHYe€CKOro HabII0IeHNUS.

« Omnpenenartb W NPUHUMATh 1€ COBMECTHOM JEATENILHOCTH [0 PEIHICHHI0 €CTECTBEHHO-
Hay4yHOW IpoOJIeMbl, OpraHu3alus JeHCTBUI MO ee JTOCTHXKEHUIO: OO0CYXKIEeHHE Ipolecca U
pe3yIbTaTOB COBMECTHOM paboThI; 0000IIEHNE MHEHUN HECKOJIBKUX JTFOJICH.

« KoopaunupoBaTh cBOM JAEHCTBHS C JPYTMMHM Wi€HAaMHU KOMaHAbI NMpPHU PpEIICHUH 3aj]aud,
BBINOJIHEHUH €CTECTBEHHO-HAYYHOT'O UCCIIEAOBAHUS MITH ITPOEKTA.

» OueHuBaTh CBOH BKJAJ B pEIIEHHE €CTECTBEHHO-HAYYHOW MpPOOJIEMBI MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU KOMaH/IbI.

Dopmuposanue yHu6epcaIbHbIX YUEOHBIX PEYIAMUGHBIX OCHCMEUIL

» BrisBieHne mpoOiieM B JKHU3HEHHBIX M Y4EOHBIX CHUTYyaIlUsX, TPEOYIOIIUX I peIIeHUs
IIPOSIBJIEHUI €CTECTBEHHO-HAYYHON IPaMOTHOCTH.

» AHanM3 U BBIOOpP PA3IMYHBIX MOJXOJIOB K MPUHATHIO PEIICHUH B CUTYaIUsX, TPEOyrOIUX
€CTeCTBEHHO-HAYYHOW TIPAMOTHOCTH M 3HAKOMCTBA C COBPEMEHHBIMH TEXHOJOTHSIMHU



(MHOMBHyaTIbHOE, IPUHATHE PELICHU B IPYyIIE, IPUHATHE PELICHUH IPYyIIIOoN).
CaMocCTOSITEIbHOE COCTABJIEHUE AJITOPUTMOB PEIIEHUS €CTECTBEHHO-HAYYHOW 3a/laud WM
IUIaHA €CTECTBEHHO-HAYyYHOI'0 UCCIIEI0OBAaHUS C Y4ETOM COOCTBEHHBIX BO3MOXKHOCTEH.
BeipaboTka afgekBaTHOM OLIEHKM CUTYyallud, BOZHUKIIEH MPU PEelIEHUH €CTECTBEHHO-HAY4YHOM
3a[a4u, ¥ IPU BBIIBUKCHUY TIJIaHA U3MEHEHHS CUTYAIMH B CIIydae HEOOXOIUMOCTH.
OObsicHEHHE PUYMH JTOCTHKEHUS (HEJOCTUIKEHUSI) PE3YJIbTaTOB JESITENBHOCTH 10 PELICHUIO
€CTECTBEHHO-HAY4YHO! 3a/1a4, BBIIIOJIHEHUH €CTECTBEHHO-HAyYHOI'0 UCCIIET0BaHUS.

OreHKa COOTBETCTBUS pPe3yiibTaTa PEIICHUs] €CTECTBEHHO-HAYYHOU MPOOJIEMBI ITOCTABICHHBIM
LEJIIM M YCIIOBHSIM.

['oTOBHOCTH CTaBUTH c€0s1 HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIIOpa WM JUCKYCCHU I10
€CTECTBEHHO-HAYYHOW mpolieMe, HMHTEpHpeTalund pe3yidbTaTOB €CTECTBEHHO-HAYYHOT'O
MCCJIEIOBaHMsI; TOTOBHOCTb [IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHUKY JPYroro

Moayas Nel HNmeth npeacrasiieHue 0: 0 GU3NMUECKUX U XUMUYECKUX SIBICHUSX;

«Bsenenue» yMeTh: 00pamarbcst ¢ IpocTeHIuM GU3HUECKUM U XUMUYECKUM
000pyJ0BaHUEM; IPOU3BOIUTH IPOCTEUIIINE U3MEPEHUS; CHUMATh
MOKa3aHusl CO MIKaJIbI Tproopa;

Mopyab Ne2 HmeTs npeacraBiieHue 0: MOHITHS MacChl (0003HAUYCHUE, ITATIOH
«Tena u BeliecTBa» | KWJIOTpaMMa, CIocoO M3MEPEHUs - PhIYaXKHbIE BECHI), INIOTHOCTh
BemiecTBa (0003HaUeHHE, popMysia pacuéra, eTUHHUIIBI TNIOTHOCTH )
MOJIEKYJISIPHO - KHHETUUECKOM TEOPUU CTPOCHHUS BEIIECTBA; CTPOCHHE
aTOMa; PacIoIOKEHHE XUMUYECKUX AIEMEHTOB B IIEPUOINYECKON
TabnuLe.

yMeThb: YMETh M10J1b30BaThCSI N3MEPUTENBHBIMU MTPUOOpaMu (JIMHEHKOM,
PBIYQKHBIMU BECaAMH, TEPMOMETPOM, MEH3YPKOH, TUHAMOMETPOM),
OTIpEeEISAThH MIOTHOCTH BEIIeCTBA MO TabuIIe.

Moayab Ne3 HNmers mnpeacraBiieHHe O0: TIOHSATHE CWIbI Kak XapaKTEPUCTUKU
«Bzanmopeiicteue JIEUCTBUS OJHOI'O Tejla Ha Jpyroe, 0003HaYEHHE CHIIBI, CAWMHUIY CHJIbI
TCI» (HBIOTOH), TPUOOP VI U3MEPEHUS CUIIBI (JMHAMOMETp), MHOrooOpasue

cunl (cuja TSDKECTH, CHJIa YINPYrocTH, BeC Tela, CHila TpPeHus,
apXMMeJ0Ba CUIa), TIOHATHE «IaBlIeHHe» (ero obo3HaueHue, Gopmyny
pacuéra, eIuMHUIly HM3MEpEeHHs — MacKallb, NMpUOOp i U3MEpEeHHUs
JaBJIEHUS — OapoMeTD).

YMETDb: IIOJB30BATHECA AMHAMOMETPOM, ONPEACIIATE CUITY, JaBJICHUC.

Mouyas Ned HMeTh npeacTaBjeHne 0: MEXaHMIECKOM JIBHXKEHHHU, CKOPOCTH,
«DusnyecKue u OTHOCHTEIBHOCTU MEXAHUYECKOTO JIBUKEHHS
XAMHICCKUC yMeTh: IPUBOAUTE IIPUMEPHI YUETA, IPOSBIECHHS UK IPUMEHEHHSI
SABJICHUSD) (U3HYECKHX SBJIEHHUIN B IPUPOJIE, TEXHUKE M OBITY; ONMUCHIBATH OIBITHI,

WJUTIOCTPUPYIOLINE NPUTSDKEHUE TEIl K 3eMIIE, TPEHUE, BBITAJIKUBAHNE
TEJN U3 JKUIKOCTH U Ta3a; IPUBOAUTH IPUMEPHI IPOSIBIICHUS,
HCIIOJIb30BaHUs, yUE€Ta B OBITY




5. KasieniapHo-teMaTu4eckoe JIAHMPOBaHHE Kypca S M KJIacce

Ne Tema ypoka JIao. KonTpoa
padoThI bHbIE
padoThI

1 | IIpupona. Tena u BemecTBa.

2 | Yro m3yvaet ¢pusuka. Yro nzydaer xumus. Haydansrii
metoa. JlaboparopHoe 000pyI0BaHUE.
W3meputenbHble pudopsl. 3mMepenus.

3 | JlaboparopHas pabora Nel «OmnpeneneHue pasmepoB Nel, No2, Ne3
busmaeckoro Tena» Jlaboparopuas padbora Ne2
«M3mepenne 00bEMa xuaKoCTHY. JlabopaTopHas
pabota Ne3 «M3mepenne 00bEMa TBEPAOTO TEIAY.

4 | ®opma, 00BEM, 11BET, 3amax. JlaboparopHas pabora Neq
Ne4 «CpaBHeHUE XapaKTEPUCTUK (PUIUIECKUX TEI.
Cocrosnus BemectBa. Jlaboparopnas pabota No5
«Halnroenne pa3nuyHbIX COCTOSHUN BEIIECTBAY.

5 | Macca. [IpaBuia u3mMepeHus: MacChl TeJia C IOMOIIBIO Ne5, No6
pBIUXHBIX BecoB. JlabopaTopHas pabora Ne6
«M3mMepenne Macchl Tella Ha PhIYaKHbBIX BECAX).

6 | Temneparypa. JJabopatopnas padora Ne7 «3mepenue | No7
TEMIEPATYPhI BOJBI U BO3IyXa.

7 | Crpoenue BemectBa. JlabopaTopHas padora Ne8 No8
«Halnronenne AeTMMOCTH BEIIECTBAY.

8 | Asmwxkenue yactull BemecTsa. JlabopaTopHas padora Ne9
Ne9 «Habnronenue sineHus: 1upy3um».

9 | BzaumogeiicTBue yactul BemecTsa. JlabopaTopHas NelO
pabota Nel(0 «HaGroneHue B3auMOACHCTBYS YaCTHII
pa3IMYHBIX BEIIECTB

10 | Yacruis! BemecTBa U cocTosiHU BetiecTBa. CTpoeHue
aToMa. XMMHYECKHE IIEMEHTHI.

11 | BemectBa npocThie U cioxxHbie. Kucmopos. Nell
Jla6opaTtopnas pabotaNel 1 «Habmronenune ropeHus».
Bonopon.

12 | Boga. PactBop u B3Bech. JIaboparopHas pabota Nel2 Nel2
«Pa3zgenenue pacTBOPUMBIX U HE PACTBOPUMBIX
BEIIECTB (PUILTPOBAHUEM).

13 | ITnotHOCTE. JTabopaTopHas padora Nel3 «M3mepenune | Nel3
TUTOTHOCTH BEIIIECTBAY.

14 | OGobmenne Marepuana.

15 | K yemy npuBOAMT IEHCTBHE OJJHOTO TeJIa Ha Apyroe?
Cuna. [leficTBue poxJaeT NPOTUBOJAEHCTBHE.

16 | BcemupHoe TAroTeHHE.

17 | Hedopmarus — usmenenue Gopmel. Cuna ymnpyroctu. | Nel4
JlaGoparopHas pabota Nel4 «Habmonenue
BO3HUKHOBEHUS CUJIBI YIPYTOCTH IpH AedhopMariim

18 | YcnoBue paBHOBECHS Tell.

19 | Usmepenue cuibl. JlabopaTopHas pabora Nel5 Nel5s
«3mMepeHne cuIIbI.

20 | Tpenwue. JTaboparopHas pabota Nel6 «M3mepenue Nel6




CHUJIbI TPCHUA»

21

Onektpuueckue cuiibl. JlabopaTopHas padora Nel7 Nel7
«Habmoienre B3anMoIeCTBUS HAadICKTPU30BaHHBIX
TEID.

22

MaruautHoe B3aumo/ieiicteue. JlaboparopHas padora Nel8
Nel8 «Habmrogeare MarHuTHOTO B3aUMOIENCTBUI.

23

Hasnenue. Jlaboparopnas padora Nel9 «Onpenenenue | Nel9
JIaBJICHHUE TEJIa Ha OTIOPY».

24

JlaBiieHre B )KHIIKOCTSX U ra3ax. JlaBneHue Ha
riryoune. CooOmIaronmecs CoCybl.

25

JleiicTBue XKUAKOCTEN HAa IOIPYKEHHOE B HUX TEIIO. Ne20-21
Jlaboparopubie padoTel Ne20 «M3mepenue
BBRITAJIKUBAIOMeH cuiibl», Ne21 «OT 4yero 3aBUCHT
BBITAJIKUBAIOIIAS CHjIa?»

26

JlaboparopHas pabota Ne22 «BpIsicHEHUE YCIOBHS Ne22
TUIABAHUS TEI.

27

O06o0menne Marepuara.

28

MexaHnundeckue siBjeHUs. MexaHn4ecKoe IBUKEHHE. Ne23
[Tyt u Bpems. Ckopocts. JIabopaTopHas padota Ne23
«Bprumncnenne ckopocTH IBMKeHHs Opyckay. Perenue
3aj1a4.

29

Bcerna nu nBrkyIeecs: Teno ABUKETCS? No24
JlaGopaTtopHnas padora Ne 24 «Habnronenue
OTHOCHUTEIIEHOCTH JIBIDKEHUS». OTHOCUTEILHOCTD
MEXaHUYECKOTO JIBHKEHUSI.

30

3Byk. JIaboparopnas padorta Ne25 «Habmonenue Ne25
HUCTOYHUKOB 3ByKa». PactipocTpaHeHue 3ByKa.

31

TennoBoe pacmupenue. JlabopatopHas padora No26 No26
«Habnronenne n3MepeHust AJIMHBI Tela Mpu
HarpeBaHUU U OXJIKICHUI

32

[TnaBnenue u orBepaeBanue. Jlaboparopnas padora Ne27
Ne27 «HarpeBanue CTEKJISSHHOU TPYOKU».

33

Ucnapenue u konaeHcarus. Jlaboparopuas padora Ne28,29
Ne28 «Ot vero 3aBUCUT CKOPOCTh UCTIAPEHNUS
KUJKOCTHY, TabopatopHast pabota Ne29 «Habnronenue
OXJIQXKICHUS JKUAKOCTH ITPH UCTIAPEHUI)

34

Tennonepenaua. Jlabopatopuas padora Ne30 Ne30
«Habmoienne TerIonpoBOIHOCTH BOIBI U BO3TYXa»

6. TpeGoBaHus K YPOBHIO NOATOTOBKH 00Y4YaKOIIMXCH.

Moayas Nel Beenenue

Oo6s13aTenbHbIN IIpupona xuBas u HexxkuBast. SABnenus npuposl. Yenosek —
MHHUMYM COJIep:KaHusl | 4acTh MpUpobl. BiausHue yenoseka Ha npupoay. Heobxonumocts

W3Y4YEeHHUsI IPUPOABI M OEPEKHOTO OTHOIIEHUS K Heil. OxpaHa
MIPUPOABIL.

®duszuka U XUMHUS — HayKu o rpupoje. Yto usydaer pusuka.
Tena u BemectBa. Uto nzyvaer xumus. HaydHnsle METOIBI U3ydEHUS
PUPOIBI: HAOIIOJICHHE, OTIBIT, TEOPUS.




3HaAKOMCTBO C IPOCTEUITUM (PU3NISCKUM U XUMUICCKUM
obopynoBanuem (mpobupka, konba, 1a00paTOPHBII cTakaH,
BOPOHKA, IHITIETKA, IIMATeIh, TNIACTMACCOBBIN U METAJUIMYECKUI
HITaTUBBI, IepKaTeNb s MpoOupoK). HarpesarenbHblil mpudop,
ocobenHocTH M1ameHu. [IpaBuiia HarpeBaHusI BEIIECTBA.

W3meputenbHbie MPUOOPHI: INHEIKA, U3MEPUTEIbHAS JICHTA,
BECBI, TEPMOMETP, MEH3YpKa (€ANHUIIBI H3MEPEHHIA, IIIKaja
npubopa, 1ieHa JeNeHHs, peae] U3MEPEHHIA, TIPaBUIIa
TI0JIb30BAHMS).

Moayab Ne2

TeJio 1 BeniecTBo

Oo0s3aTeabHbINI
MHHHMYM CO/IePKaAHU S

XapakTepucTuku Tel u BemecTB (popma, 00beM, IIBET,
3anax). Oprannyeckue U HeOpraHM4ecKHue BEeIeCcTBa.

TBepmoe, )KUAKOE ¥ ra3000pa3HOE COCTOSIHUS BEIIECTRA.
Macca Tena. Maccsl pa3auyHbIX TEN B IPUPOJIE. DTATIOH MACCHI.
Becsl.

Temneparypa. TepmMoMeTpbI.

HenumocTts BeniecTBa. MoJIeKyJibl, aTOMBbI, HOHBI.
[IpencraBnenue o pa3mepax 4acTHIl BelecTBa. J[BUKEHUE YaCTULL
BemiecTBa. CBs3b CKOPOCTU JBUKEHUS YACTHUIL C TEMIIEPATYPO.
Juddys3us B TBEpAbIX TENAX, KUAKOCTIX U ra3ax. Bzaumonelicteue
YacCTHUIl BEUIECTBA U aTOMOB. [10siCHEHUE CTPOEHUS U CBOMCTB
TBEPBIX TEJI, )KMIKOCTEH U ra30B C MOJIEKYJIIPHON TOUKU 3PEHUS.
CrpoeHue aToMa U HOHa.

XUMHUYECKHUE ITIEMEHTHI (KHCIOPOI, a30T, BOJOPO/I, KEIe30,
ATFOMHUHHH, Meflb, pochop, cepa). 3HAKH XUMHUYECKHUX JJIEMEHTOB.
Ilepuonuueckas cucrema /.M. Menneneena.

[IpocThie u cioHbIE BelecTBa (KUCIOPO1, a30T, BOJA,
YTJICKUCIIBIN Ta3, TOBapeHHAas COJIIb).

Kucnopon. I'openue B kucinopoze.

PoTOCHHTES.

Bonopon.

PactBOpEI 1 B3BECH.

Bona. Bona xak pactBopurens. OUuCTKa NIPUPOIHON BOJIBI.
Bo3nyx — cMmech ra3os.

[InoTHOCTH BeweCTBA.

Mopnyab Ne3

B3aumMoneiicTBue TeJ

Oo0s3aTeabHbII
MHHHUMYM CO/IePKAHUS

W3meHeHne ckopocTy ¥ GOpMBI TE MIPU UX
B3aUMOZCHCTBUU. JIeHCTBUE U IIPOTUBOIACHCTBHUE.

Cuta Kak XapakTepucTUKa B3auMoieicTBus. JJunamomerp.
HproToH — eauHUIa U3MEPEHUS CUJIBL.

WNuepuus. IIposiBiieHre nHEpIUH, IPUMEPHI €€ y4eTa U
IpuMeHeHus. Macca kak Mepa HUHEPTHOCTH.

I'paBuTanimonHoe B3aumoaercTue. I paBuTalinoHHoe
B3aumojeiicTBue u Beenennas. Cuia TsokecTr. 3aBUCUMOCTD CHITBI
TSAKECTU OT MACCBHI.

OnexTpudeckoe B3auMoieiicteue. O0bsIcHeHNE
AIEKTPUYECKOTO B3aUMOJIEHCTBHSI HA OCHOBE JJIEKTPOHHOU TEOPHH.
Onexrpuszanus Ten TpenueM. [lepenaua snekTpudeckoro 3apsaaa
IIpU CONPUKOCHOBEHMH. B3anMoaeincTBre OTHONMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX TEIL.

MarnuTtHoe B3auMozeicTBue. [IocTosHHbIE MATHUTBI, UX




JEHCTBHE Ha Kele3Hble Tena. [lomockl MarHnToB. MarHuTHbIe
CTpenKu. 3eMiIsl Kak MarHuT. OpUEeHTHPOBAHUE IO KOMIIACY.
[IpumeHeHne NOCTOSHHBIX MAarHUTOB.

Cuita TpeHusi. 3aBUCUMOCTb CUJIbI TPEHUSI OT CUJIBI TSXKECTH
U KayecTBa 00paboTKH moBepxHocTel. Poib TpeHus B mpupoae u
TexHUKe. CriocoObl YCHIIEHHS U 0CIabJIeHUs TPEHUSI.

Hedopmarus. Paznmuunbie Buasl qedopmaruu. Cumna
yIPYrOCTH, €€ HAMpPaBJIEHUE. 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT
nedopMaruu.

JlaBnenue Tena Ha onopy. 3aBUCUMOCTD JABJICHUS OT
riomaau onopsl. [lackans — equHUIA U3MEPEHUs AaBICHHUSL.

[lepenaua gaBiaeHus KUAKOCTIMU U razamu. 3akoH [lackars.
JaBnenue Ha riryOuHe xugkocT. Coolmiaromuecs CoCyIbl, NX
MpUMEHEHUE. ApTepHalibHOE JaBJICHUE.

[elicTBHE KUIAKOCTEN HA IOIPYKEHHOE B HUX TEJIO.
ApxumenoBa cujia. 3aBUCUMOCTb apXUMEI0BOM CHIIBI OT poja
KHUJKOCTU U OT 00beMa MOTPY>KEHHOM YacTH Teja. Y CI0BUS
TJTaBaHUS TeL.

Moayan Ned

dusnueckne 1 XuMHYeCKHe siBJICHUS

Oo0s3aTeIbHbINI
MHHUMYM COJIePKAHUSI

[TonsiTHE 006 OTHOCUTEIBHOCTH MEXAHHUYECKOTO JABMKEHHUSL.
Pa3zHo00pa3Hble BUIbI MEXaHUUYECKOTO IBUKEHUS (IIPSIMOJIMHEHHOE,
KPUBOJIMHEWHOE, IBHKEHHUE 110 OKPY>KHOCTH, KOJIe0aTEeTbHOE).
MexaHnueckoe ABM)KEHHE B IPUPOJE U TEXHUKE.

[Tyt 1 Bpems nBukeHusi. CKOpOCTb JBUKEHHUS.
PaBHOMEpHOE, YCKOPEHHOE U 3aME/IJICHHOE IBU)KEHUSI.

3BYK KaK UCTOYHUK UH(POpPMAIIUU 00 OKPYKAIOLIEM MUPE.
Hctounuku 3Byka. Konebanue — HeoOXoauMoe ycioBHe
BO3HUKHOBEHHUS 3ByKa. OTpaxkeHue 3Byka. 9xo. ['onoc u ciyx,
rOpTaHb 1 yXO.

N3meHeHne o0beMa TBEPABIX, )KUJIKUX U ra3000pa3HbIX TEJ
IIPY HArPEBAHUHU U OXJIAKACHHUH. Y YeT TEIUIOBOTO PaCIIUPEHUS U
HCIIOJIb30BaHUE €T0 B TEXHUKE.

IInaBnenue u otBepaeBanue. TasgHue cHera, 3aMep3aHue
BO/Ibl, BBIIUIABKA YyTr'yHa U CTAJIN, U3TOTOBJICHUE JETAIEH OTIIMBKOM.
Ucnapenue xxugkoctet. (OxXnakaeHne KUIKOCTEH MpH
ucnapenuu.) Konnencamus. Temonepenaya.

/. MaTrepuaJbHO-TEXHMYECKOE o0ecrieyeHue.
Paboyast mporpaMma mpeycMaTpuBaeT CIICAYIONIee MaTePHaIbHO-TEXHOIOTHYECKOE
obecrnievueHre yueOHOro mpolecca:

ITeyaTHBIEe MOCOOMSA:

e pabouas Terpaab Pusnka. XuMus. S KiI.,

JKpPaHHO-3BYKOBbIE IIOCO0OUSI:
o ®0TO M BU/ICO-KOJUIEKLIUS (PU3UUYECKUX IKCIIEPUMEHTOB.
Texnuveckue cpeacTBa 00y4eHuUst:

* TENICBU30D;
* HOYTOYK.

YueOHo-12a00paTopHOE 000pyIOBaHHE.
KommiekTsl tabopaTopHoro obopynoBanus: Mexanuka, Ctatuka, DIeKTpOINHAMHKA.




8. Cnnucok JuTepaTyphbl
OcHoBHas uTeparypa:

["anuneo. Hayka onbITHBIM ITyTeM. HaydHO-TIONy IsipHOE TIEPUOIUYECKOE U3JaHHE. —
000 «/le Aroctunu. Poccusi»;

I'ypesuu A.E., UcaeB [[.A., Ilontak JI.C ®usuka. Xumusa. 5-6 kmacc. - M.: Jlpoda,
2010.-191;

BBeneHne B ecTecTBEHHO - Hay4HbIe mpeamerbl. EcrecTtBo3Hanue. dusuka. Xumus. 5
KJ1.: pabogas terpanb / ['ypesuu A.E., Hcaes JI.A., [Tontak JI.C.-M.: Ipoda, 2012.-64 c.
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