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HHOACHUTEJIBHAA 3AIINCKA

Hactosmas pabouass mporpamMma COCTaBJI€Ha B COOTBETCTBUM C TpeOOBaHUSMU
®I'OC Ha ocHoBe aBTOpckoil mporpammel A.E. I'ypeBuu, J[.A. Ucaes, JI.C. IlonTax,
BKJIIOUEHHOW B TepedyeHb MporpamMM Jjsi o001eo0pa3oBaTeNIbHbIX YUPEKICHUM, |
mMertoanyeckoro mocobust «®Pusmka. Xumusa. 5-6 Kiaccel» C OMOpO Ha Yy4eOHHMK
«Dwusuka. Xumus. 5-6 knace» A.E. I'ypesuu, JI.C. Hcaes, A.C. [lonTax .

[MpodunsHoe 00ydeHHE mpennoyiaraeT yriayOJ€HHOE H3ydeHHe Kypca (PU3UKH,
M03TOMY BO3HUKAET HEOOXOAUMOCTH IPEABAPUTEIHLHOIO O3HAKOMIICHHUS Y4YalIUXCs C
NOHATUIHBIM amnmnapaToM TaHHOTO Kypca. DTO MO3BOJIUT CHOPMHPOBATH Y YYAIIUXCS
Oosnee uéTkue npeacTaBieHUs 0 (U3MKE KaK HayKe O IpUpOJie, YCUIUThH (hU3HUECKUe
MPEJCTABIICHUSL O SIBJICHUAX MNPUPOAbI U €€ 3aKoHaxX. JlaHHBIA KypC OPHUEHTHUPOBAH Ha
JeTel, MPOSABISAIONIMX TOBBIIICHHBIH HMHTEPEC K HM3YYCHHIO XMMHUU M COOMPAIOLIUXCS
MPOIOJDKUTE 00pa30BaHUE B yUEeOHBIX 3aBEACHUAX €CTECTBEHHO - HAYYHOT'O IPOQHIIS.

Lesasb Kypca — crocoOCTBOBATh Pa3BUTHIO YUYAIIMXCs, MOBBIIICHUIO X MHTEpEca K
MO3HAHUIO 3aKOHOB MPHUPOJIbI, TOJATOTOBKE UX K CHUCTEMATHUYECKOMY M3YUYEHHIO KypCOB
(GU3MKK U XMMHMH Ha OCTIEAYIOUINX dTanax o0y4eHusl.

Peanu3zanus 1aHHOTO Kypca O3BOJIUT PELIUTh CIEAYIOIINE IPAKTUYECKUE 3a/1a4M:

OCYIICCTBUTh IIEPBOHAYAIBHOE O3HAKOMJICHHWE YYAIIMXCA C TeMH (DU3NICCKUMHU H
XUMHYECKUMH SIBJICHUSMH, C KOTOPHIMH OHHU HEMOCPEACTBEHHO CTAJKMUBAIOTCA B
OKPYXKAIOIIeM MHUPE;

MIPUBUTH HHTEPEC K U3YUCHUIO (DU3UKH U XUMUHU;

Pa3BUThH MBILIUICHUE ydaluxcs, ChOPMUPOBATH Y HUX YMEHHUS CaMOCTOSATEIBHO
nproOpeTaTh U MPUMEHSThH 3HAHUS, HAOIIOAATh U OOBSACHATH GUZUUYECKUE U XUMUYECKUE
SIBJICHUSI,

OBJIaJICHUE IIKOJIbHUKAMH 3HAHHUSIMH 00 SKCIEPUMEHTAIBHBIX (haKTax, MOHATHIX,
3aKOHAX, TEOPUSAX, METO/IaX PU3NYECKON U XUMUYECKON HAyKu;

dbopmHpoBaHUe MO3HABATETHFHOTO UHTEpeca K PU3UKE, XUMHH, PAa3BUTHE TBOPUECKUX
CIIOCOOHOCTEH, OCO3HAHHBIX MOTHUBOB YUCHHS.

Kypc sBRsieTcsl MPUHIMIHAIBEHO HOBBIM, OPHUCHTHPOBAHHBIM, IMPEXKJE BCEro, Ha
pa3BUTHE JIUYHOCTU peOEHKA.

C yderoM TCHUXOJNOTMYECKUX OCOOEHHOCTEH JeTed JaHHOTO  BO3pacra
MpeyCMAaTPUBACTCS  Pa3BUTHE BHHUMAHHS, HAOJNIOMATCIIBHOCTH, JIOTHYECKOTO U
KPUTHYECKOTO MBIIUICHUS, YMEHUS TPaMOTHO BBIpAXXaTb CBOM MBICIH, OIHCHIBATH
SIBIICHUS, YTO MO3BOJIUT MPH MU3yYEHUU OCHOBHBIX KYpPCOB (DM3WKH M XUMHUHU BBIIBUTATh
TUIOTE3bl, peiaraTh € MOJACTH U C UX MOMOIIBI0 OOBSICHATDH SIBICHUS OKPY>KAIOIIETO
MUpa, MpeBpaieHus BemectB. s hopMUpOBaHHS MHTEpEca YUYalIUMXCS K H3YICHHIO
npeaMeTa U CTpeMJICHHUS K ero TMOHUMAaHUIO MPEANoIaraeTcsl UCIOIb30BaHNE PHCYHKOB
Pa3sIUYHBIX  SIBJICHUH, OIBITOB W  HM3MEPUTENBHBIX IMPUOOPOB, KAUECTBECHHOE
MYyJIbTUMETUITHOE COTIPOBOXICHUE YPOKOB u 1abopaTOpHBIX pabor,
WCIIOJIb30BAaHNE WIPOBBIX CHTYAIlMd, a TaKXe OOJBIIOE KOJMYECTBO KAueCTBEHHBIX
BOIPOCOB, SKCIIEPUMEHTATBHBIX 3aJaHH U JTA00pATOPHBIX padoT.

Oco0oe BHHMaHuE€ B MpPOrpaMMe YJaleHO (PPOHTAIBHBIM HKCHEPUMEHTATbHBIM
3ananusaM. [IpeamnomnaraeTcs, 9To BaKHOE MECTO B TPOIECCEe pabOTHI HAJ KypCcoOM 3aiMyT
PUCYHKH pa3JIMYHBIX SIBIICHUH, ONBITOB W HM3MEPHUTEIBHBIX TpHOOpoB. bosbiroe
KOJIMYECTBO KAUECTBEHHBIX BOINPOCOB, HKCIONH30BAHHE WIPOBBIX CHTyallMil B
MIPEroaBaHiy JOHKHO CITOCOOCTBOBATH CO3/JaHHUI0 MHTEpEca YJaIUuXCs K MPEeIMETy |
CTpeMJICHHE K €T0 TOHUMAHHUIO.

Kypc paccuntan nHa 35 wacoB (lpaz B Hememo). CopepkaHue MpOTrpaMMBbI
npenycmarpuBaeT nposeneHue 30 mabopaTOpHBIX M 3 KOHTPOJBHBIX pabOT, BKIIOYAS



HUTOTOBYIO KOHTPOJBHYIO PadoTy.

Jlns opraHu3aluy CaMOCTOSITENIbHOM paboThl ydaluXcsl NMPU H3Y4YEHUU HOBOIO
Marepuaia, a TaKXke IS 3aKpeIUICHUs U TIPOBEPKH MOJTYYEHHBIX 3HAHUN B KYpC BXOJUT
pabouass TeTpaab, KOTOpas SIBISETCS COCTAaBHOM 4YacTbio Y4eOHO-METOAMYECKOro
koMmiuiekTa aBTopoB A.E. ['ypeBuua, JI.A. Vcaesa, JI.C. [lontak. B Terpaabr BKIIIOUEHBI
BOIPOCHI U pacyeTHHIE 3aJaUH, SKCIIEPUMEHTANIbHbIC 33/1aHUA U J1a00paTOpHbIE PabOTHI.

Cuctema OLEHKM JOCTIDKEHHMH OOydYarOIIMXCS  BKIIIOYAET:  BBIOJHEHHE
71a00paTOPHBIX, CaMOCTOATENBHBIX M KOHTPOJBHBIX paboT. Ilpu sToM wucmonb3yercs
TpaAULUOHHAS 5 OanbHas CUCTEMa OLICHUBAHUS:

OLIEHKa «5» CTaBUTCS 32 paboTY, BBHIIIOIHEHHYIO MOJHOCTHIO €3 OIMOOK U HEJJOYETOB;
OLICHKA «4» CTaBUTCSA 3a pabOTy BBITOJHEHHYIO IIOJTHOCTBIO, HO IPY HAJIWYHU B HEil HE
Oonee onHOUM TpyOOil M OJHONM HErpyOOW OMIMOKU M OJHOTO Hemodéra, He Ooyee TPEX
HEJ0YETOB;

OLICHKA «3» CTaBUTCA, €CIIM yYYCHUK MPABWIBHO BBHIOJHII HE MeHee 2/3 Bcell paboThI
WIA J0NycTHII He Oosiee OHON TpyOoi OmMOKHM W.ABYX HEAOYETOB, HE OoJee OIHOM
rpy0Ooit ommMOKN U OJHOM HEerpyOol omuOKHU, He Oojee TpeX HErpyObIX OLIMOOK, OJIHOM
HEerpyOoO# OMIMOKK M TpeX HEeJOYETOB, IPHU HAINYKU 4 - 5 HEOUYETOB;

OLICHKA «2) CTaBUTCs, €CITH BBIOJIHEHO MeHee 2/3 Beeit paboThl;

OLIeHKa «1» CTaBUTCS, €CIM YYEHUK COBCEM HE BBITIOJIHIII HU OJTHOTO 33 JaHUs.

JIns  w3ydeHussT Kypca  pEKOMEHIyeTCsS  KJIACCHO-YpOYHas  CHUCTeMa  C
UCTIOJIB30BaHUEM PA3JIMYHBIX TEXHOJIOTHH, (OpM, METOIOB 00ydeHus. sl opranu3anuu
KOJUIEKTUBHBIX W WHIVBHIYAIBHBIX HAOMIOAEHUH (PU3NYeCKuX SBICHUI M IIPOIECCOB,
u3MepeHus:  (U3NYECKHX  BEIWYHMH, IOATBEPKACHUS  TEOPETUYECKHX  BHIBOJOB
HEOOXOIMMBI CHCTEMAaTHYECKasi MOCTAHOBKA JIEMOHCTPALIMOHHBIX OIIBITOB YYUTEIICM,
BBITIOJTHEHHE TA0OPATOPHBIX PaboT.

[Mpu wn3yuenun ¢usuku B 7-11 Kiaccax AaHHBIA Kypc ITO3BOJHUT OOJETYUThH
NOHUMaHNE (PU3NYECKUX TEPMHUHOB, (OPMUPOBAHUE YCTOMUYMBBHIX HABBIKOB DPEIICHHS
3aa4, TEOPETHUYECKUX W MaTeMaTHYECKUX BBIBOJOB 3aKOHOB MPHUPOJBI, Pa3THMYHBIX
TEOPH U HCCIeI0BATENbCKUX POEKTOB.

Y4eOHO-MEeTOINYECKUI KOMIUIEKT ISl peajTi3aliy COACP KaHuUs IPOTPaMMBbI BKITIOYALT:
I'ypesuu A.E., UcaeB JI.A., ITontak JI.C ®usuka. Xumus. 5-6 kmacc. - M.: JIpoda,
2010.-191;

BBenenue B ecrecTBeHHO - Hay4yHble peaMeThl. EcrecTBo3Hanue. @Puznka. Xumus. 5 Ki.:
pabouas terpaas / I'ypesud A.E., Ucaes JI.A., [Tontak JI.C.-M.: [Ipoda, 2012.-64 c.

1. HopmaTuBHbBIE JOKYMEHTBI, 00€ecliequBAIONIUE Peau3aluI0 MPOTrPaAMMBI.

Ne HopmaTuBHbI€ 10KYMEHTBI

3akoH Poccuiickoit denepanu «O6 00pa3oBaHUN.

ABtopckas nmporpamma A.E. I'ypesuu, /[.A. Ucaes, JI.C. [lonTtak. ®usuka.
XuMmus. 5-6 Kinaccel.

O®enepanbhblii  nepeueHb yueOHUKOB (IIpuxaz Mwunobpuayku Poccun «O0
YIBEP)KICHUH  (elepabHbIX  NepedyHed  y4eOHMKOB, pPEKOMEHIOBaHHBIX
(TomyIIeHHBIX) K  HCIOJB30BAHMIO B  00Opa3oBaTeIbHOM  TIpolecce B
00pa30BaTENbHBIX YUPEKICHHUIX, PEATU3YIOMIUX 00pa3oBaTeNbHbIE MPOTrPAMMBI

obmero o0pa3oBaHMSI M HWMEIONMX TOCYAAapPCTBEHHYIO aKKpEIUTAIMIo, Ha
2012/2013 yuebnsrit rog» ot 27 nexadpst 2011 r. N 2885 r.)




2. Iean nzydyenusi Kypca

Komnerennuu

Oo0mey4yeOHbIe

WHTEIUICKTYaJIbHOE pa3BHUTHE y4aruxcs,
dbopMHpOBaHHE KayeCTB MBIIUICHHS, XapaKTEPHBIX IS
busnueckoit JEATCIbHOCTH " HEOOXOIUMBIX s
MPOJYKTHBHOM JKU3HU B OOIIECTBE;

dbopMUpOBaHHE TPEIACTaBICHUNA 00 WUACSIX © METoJaax
W3ydeHusl Tpupoabl, o (pusmke kak Gopme e€ ommcaHUS U
METOAC ITO3HAHUA ﬂeﬁCTBHTGHBHOCTH;

dbopMHupOBaHUE TPEACTABICHUH O (QHU3UKE KaK YacTh
0O0IIeYeIOBEUECKOW  KYJIbTYPbI, TIOHUMAaHHS 3HAYAMOCTH
(Gu3HKY 1S O0IIECTBEHHOTO MPOTpecca;

npoOyXJICHHE MHTEpeca K CaMOCTOSITEIIbHOMY TBOPUYECKOMY
MBIILICHHUIO;

dbopMHUpOBaHHE Yy YYAIIMXCS PAIMOHAIBHBIX YMEHUM U
[IPUEMOB YMCTBEHHOM IE€ATEIIBHOCTH;

BOCIIUTAHUC KYJbTYPbI MbIIJICHUA,
MHUPOBO33PEHYECKOM KYIbTYpPhI YUaIIUXCSl.

IIpeamMeTHO-OPHEHTHPOBAHHBIE

OBJIAJICHUE KOHKPETHBIMU bu3muecKuMu
MOHITUSIMH, HEOOXOIUMBIMM JJIl U3Y4YEeHUsI Kypca (PU3HKH,
TUTs IPOIOJKEHUsT 00pa30BaHus;

MPEJCTaBIATh MPAKTHUECKOE MPUMEHEHHE 3aKOHOB (PU3HUKH U
XUMUH, SBICHUM M  IPOLECCOB, IPOUCXONAIIUX B

OKpYXKAaIOIIeM Hac MHpE.

3.CTpyKTypa Kypca.

Ne Moayasb (ry1aBa) TU4€eCTBO
yacoB
1 BeenenHue 3
2 Teio 1 BeeCcTBO 11
3 B3anmoeiicTBre Ten 13
4 (DHSquCKHe U XUMHNYCCKHC SIBJICHUA 8
OO011ee KOJIUYECTBO YacoB 35




Conep:xaHue y4eOHOro mpeaMera.

HaunmeHoBaHue pa3iesioB
NPOrpaMMbIl

KoanuyecTrBo
YyacoB

OcHOBHbBIE coaepkaTe/JIbHbIC TUHUU

Bsenenue

3

®dusuka — Hayka O MPUPOJE.
DuU3NYECKUE ABIICHUS.

MeToap1 TO3HAHUST TIPUPOIBI:
HAO0JII0ICHUE, OIIBIT, TEOPUSI.
HNuctpymenTapuit
rCCIIe10BaTeNs: nmaboparopHoe
00opyI0BaHUE. N3meputenbHble
npubopsl. [Ipocreiimme n3mepeHus.

Teso u BelecTBo

11

XapaKTepuCTUKU Tel u
BEIIECTB.

Teepnoe, JKHJIKOE,
raz000pa3HOe COCTOSIHUE BEIIECTRA.
Macca Tena. DTajJOH MaccChl.
M3MepeHre macchl Tena € MOMOLIBIO
BECOB.
Temneparypa. Tepmometp. Crpoenue

BEIIeCTBA.
MOJEKyJIbl B AaTOMBI.
JIBixenue MOJIEKYIL.
Huddysus.

Bzaumoneiictue YacTHI]

BemiecTBa. OOBACHEHHE  PA3IMYHBIX
COCTOSIHUM  BEIleCTBAa HAa  OCHOBE
MOJIEKYJIIPHO-KUHETUYECKHUX
IIPEICTaBJICHUN.

Crpoenue aroma. [11oTHOCTB

BEIIIECTBA.




B3anmoneicTeue ten 13 Cuna Kak  XapakTepHUCTHKA

B3aMOJICHCTBHS.

SBnenne  Tarorenwmsa.  Cwunia
TSKECTH.
Bec Tema. HeBecomocTs.

Hedopmarusi. Bupt

nedopmaruii. Cuja ynpyrocT.
W3mepenue cuil. JluHaMomerp.

Cuna tpenusi. Ponp TpeHus B
npupoge U TexHuke.  CrocoOwl
yCUJICHUS U OCIa0IeHHs TPEHUSI.

HaBnenue TBEPIBIX Tell.
3aBUCHUMOCTb [JABJICHMS OT IUIOUIAIN
OIIOPBL.

Ilepenaua JIaBJICHUS
SKUIKOCTSIMA M Tra3aMu. 3akoH

[lackans. JlaBnmenue Ha TIIyOuUHE
kukocTu. CooOIarouyecs CoCy/bl.

JlericTBHe JKUIKOCTH Ha
HOTPYKEHHOE B HUX TEJO.
ApxuMenoBa cujia. YCIoBUs IUIaBaHUS
TEJL.

du3nyeckue U XUMUYECKUe sIBICHUS |8 Mexanuyeckoe JIBIDKECHUE.
Buabl MEXaHNYECKUX JIBYDKEHUI.
CKopocTb. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBUKEHUS.

3Byk. McrouHuku — 3BYyKa.

DX0JIOT.

Paznoobpaszue TETUIOBBIX
siBiieHui. TemnoBoe pacimpeHue Tel.
[[naBnenue u orBepaeBanue. Mcnapenue
Y KOHJIEHCaIusl.

Tennonepenaya.

4. IlnanupyeMble pe3yJbTaThl 10 pa3jejiaM NPorpaMMbl.

Dopmuposanue yHugepcanbHvlx y4eOHbIX NO3ZHAEGAMEbHBIX 0eliCH UL
Dopmuposanue 6a306vIX 102UHECKUX OCUCM UL

» BriasuraTs runotesbl, 00bSICHAOLINE TPOCTHIE SIBIECHUS, HAIIPUMED:

—TII04€MY OCTaHABIIMBAETCS IBUKYIIEECS 110 TOPU30HTAIILHOM IOBEPXHOCTH TEIIO;
—TI04YeMY B ’KapKyIO [TOTOAY B CBETJIION OJIeXk A€ MPOXJIaJHEE, YEM B TEMHOM.

« Crpouths mnpocreime Mojaenau (pU3NYECKUX SBICHUNH (B BHUJE PUCYHKOB WM
CXEM), HallpuMep: NaJeHUE IPEeIMETa; OTPAKEHUE CBETA OT 3€PKAIbHON IIOBEPXHOCTH.

» IlporHosupoBarh CBOICTBa BEIIECTB HAa OCHOBE OOLIMX XMMHUYECKUX CBOMCTB
U3YyYEHHBIX KJIACCOB/TPYIII BEIIECTB, K KOTOPHIM OHU OTHOCSITCA.

» OOBSICHATH OOIIHOCTH MPOUCXOXKICHUS U SBOJIIOLUU CUCTEMATHUYECKUX IPYIII
pacTeHU Ha MPUMEPE COMOCTABICHUS OMOJIOTHYECKUX PACTUTEIHHBIX OOBEKTOB.
Dopmuposanue 6a306bl1X UCCAEO06AMETbCKUX OCICHIBUTL

« HccnenoBanue siBJIeHUs TEMJI000MeHa IPY CMEIIMBAHUY XOJIOAHOM 1 ropsiueil BOABI.

» VccnenoBaHue npoiiecca UCTIapeHUs! Pa3IMYHBIX KUJIKOCTEH.

« [lmanupoBaHMe ¥ OCYHIECTBIEHME Ha IPAKTHKE XHMHYECKMX OKCIIEPUMEHTOB,
NpoBeieHuEe HAOMIOACHUHM, TMOMy4YeHHE BBIBOJIOB IO pe3yjibTaTaM AKCIEpUMEHTA!



oOHapyxeHHe Ccynb(har- HOHOB, B3UMOJACHCTBHE pPa30aBICHHOW CEPHOM KHUCIOTHI C
IIUHKOM.

Paboma c ungpopmayueri

AHaIM3UPOBATh OPUTHHAIBHBIN TEKCT, MOCBSAIICHHBIM HCIOJb30BAHUIO 3ByKa (WU
yIbTpa3ByKa) B TEXHUKE (3XO0JIOKALUS, YIbTPA3BYK B MEIULIUHE U JIP.).

BbINONHATE 331aHUS 110 TEKCTY (CMBICIIOBOE UTCHHE).

Hcnonp30BaHre Npy BHIMOJHEHUH Y4e€OHBIX 3aJaHUI U B MPOLECCE HUCCIIeI0BATEIbCKON
JESATEIbBHOCT ~ HAYYHO-TIONYJISIPHYIO  JIMTEPATypy  XHUMHUYECKOIO  COZAEpIKaHMS,
CIPaBOYHbBIE MaTepuaibl, pecypcel HTEpHeTA.

AHaIM3UpOBaTh COBPEMEHHBIE HCTOYHUKHM O BAKIIMHAX U BaKUMHHpOBaHUU. OOCYXIaTh
POJIM BaKLIMH M JICUEOHBIX CHIBOPOTOK JIJIsl COXPAHEHUS 3710POBBS UEIOBEKA.
Dopmuposanue yHugepcanbHvixX y4eOHbIX KOMMYHUKAMUBHBIX OCICH UL
ConocTaBisiTh CBOM CYXKICHHSI C CYXKICHUSMU IPYIMX YYaCTHUKOB IUCKYCCHUU, IMPH
BBISIBJICHMM Pa3JIMYMil M CXOJCTBAa MO3UIMI MO OTHOIIEHUIO K 00CyXIaeMoii
€CTECTBEHHO- Hay4HOH IpobiieMe.

BripakaTth CBOIO TOYKY 3pEHHS HA pEIICHHE €CTECTBEHHO-HAYYHOH 3a7addl B YCTHBIX H
NUCHMEHHBIX TEKCTaX.

[Ty6imyHO  TpeACTaBIATH  Pe3ylbTaThl  BBHIMOJHEHHOTO  €CTECTBEHHO-HAYYHOTO
WCCJICIOBAHMSI MU TPOEKTa, (PU3NUECKOTO MIM XUMHYECKOTO OIbITa, OMOIOTHYECKOTO
HaOJIFOIEHUSL.

OnpenensaTh ¥ MPUHUMATH 1€JIb COBMECTHOU JESATENILHOCTH MO PEIICHUI0 €CTECTBEHHO-
Hay4yHOU MpoOseMbl, OpraHu3alus JEHCTBUI 10 €€ JOCTHKEHUIO: 00CYXKIeHHE Ipoliecca
U pe3y/IbTaTOB COBMECTHOM pabOThI; 0000IICHIE MHEHUI HECKOJIBKUX JIFOJICH.
KoopanHupoBath cBOM ACHCTBHS C IPYTMMHU Wi€HAMHA KOMaHJBI NPH PEHICHUH 3a7ayH,
BBIMIOJTHEHUH €CTECTBEHHO-HAYYHOTO UCCIIEI0BAHUS UM MTPOEKTA.

OneHuBaTh CBOM BKJIAJ B PELICHUE €CTECTBEHHO-HAYYHOU MPOOIEMBI MO KPHUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU KOMaH/IbI.

Dopmuposanue yrugepcanbHviX YUeOHbIX PeCyIAmMUEHbIX OelicCEUll

BeisiBenne npoGieM B JKU3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOIUX Ul pelIeHUs
NPOSIBIEHUH €CTECTBEHHO-HAyYHOH IPaMOTHOCTH.

AHanu3 1 BBIOOP pa3IMyHBIX MMOIX0J0B K MIPUHATHIO PEIICHUI B CUTYaUsIX, TPEOYIOINX
€CTECTBEHHO-HAyYHOU IPaMOTHOCTH U 3HaKOMCTBa c COBPEMEHHBIMU
TEXHOJIOTUAMMU (MHAMBUAYAIbHOE, IPUHITHE PEILICHHS B TPYIIIE, NPUHITHE PEILICHUH TPYIIIOi).
CamocTosTenbHOE COCTaBJICHUE aJTOPUTMOB PEIICHUS €CTECTBEHHO-HAyYHOW 3a/1a4u
WIA TIJJaHa  €CTECTBEHHO-HAyYHOI'O  HCCIIEJOBAHUS €  YY4E€TOM  COOCTBEHHBIX
BO3MOKHOCTEM.

BoipaOoTka afexkBaTHOM OLIEHKM CHUTYyallMM, BO3HHUKIIEH MpU PEIIEHWH €CTECTBEHHO-
HAayYHOM 3ajauu, W TPH BBIABIDKEHUHM IUIaHA W3MEHEHHs CHUTyallud B Clydae
HEOOXOMMOCTH.

OObsicHEeHHE TNPUYMH JIOCTHXKEHUS (HEIOCTHIKEHHs) pe3ysbTaToB JIESITEeIbHOCTH IO
PELICHUIO  eCTECTBEHHO-HAY4YHOM  3aqaud, BBIIOJIHEHWH  €CTECTBEHHO-HAYyYHOTO
HCCIIEIOBaHMS.

OneHka COOTBETCTBUSI pe3yjbTaTa pEIIeHHsS eCTECTBEHHO-HAy4yHOU MpoOemMbl
MOCTaBJIEHHBIM IIEJISIM U YCIIOBUSM.

['oTOBHOCTB cTaBUTH ce0si HA MECTO JIPYroro 4yejloBeKa B X0JI€ CIopa WIN JTUCKYCCHH MO
€CTECTBEHHO-Hay4YHOU MpoOlsemMe, UHTEPIpPETaluu Pe3yJbTaTOB €CTECTBEHHO-HAYYHOIO
UCCIIEIOBaHMSI; TOTOBHOCTh IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYrOro



Monayab Nel

Hmethb npeacraBjaceHue o0: O (1)I/I3I/I‘ICCKI/IX U XUMHYCCKUX ABJICHUAX,

«Tena u BemecTBa»

«BBezeHne» YMeTh: 00paIaThCs ¢ MPOCTEUIIUM (PU3NUECKUM i XUMHUECKUM
000py10BaHKEM; IPOU3BOIUTH TPOCTEUIIINE U3MEPEHMUS]; CHUMATD
MMOKa3aHMs CO IIKAJIbI TpUOopa;
Moayab Ne2 HNmets npeacTraBiieHHe 0: TOHATHS MacChl (0003HaUYCHHE, ITAIOH

KAJIOTpaMMa, CIIOCO0 M3MEPEHHS - PhIYaKHBIC BECHI), INIOTHOCTb
BerecTBa (0003HaueHue, hopmyia pacuéra, € IMHULIBI TUIOTHOCTH )
MOJICKYJISIPHO - KHHETUYECKOM TEOPHUU CTPOCHHUS BELIECTBA; CTPOCHHE
aTOMa; PacroIOKEHUE XUMHUCCKUX DJIEMEHTOB B MIEPHOAMYCCKON
TadJInIIe.

YMeTh: yMETh II0JIb30BAThCS U3MEPHUTEIBHBIMH PUOOpaMu (JIMHEHKOH,
pBIYa)KHBIMHU BECAMU, TEPMOMETPOM, MEH3YPKOU, ATMHAMOMETPOM),
OIIPEIEIIATh INIOTHOCTH BEIECTBA 110 TaOJIHILIE.

Monyb Ne3 HNmere mnpeacraBieHHe 0: IIOHATHE CWIBI KaK XapaKTEPUCTUKHU
«B3anmozelicTeue IEUCTBUS OJHOIO Te€jla Ha JAPYroe, 0003HaUYEHHE CHUJIBI, COUHUIY CHIIBI
TCID (HBIOTOH), MPUOOP AJI U3MEPEHUSI CUJIIBI (IMHAMOMETP), MHOr0oOpa3ue

cun (cuima TSOKECTH, CHIla YOPYrocTd, BeC Tela, CWiIa TPEHHS,
apXMME/I0Ba CUJIa), MOHATUE «IaBJIeHHE» (ero oOo3HaueHue, Gopmyiny
pacuéra, eQUHUILy U3MEPEHHs] — IMacKajib, MPUOOP Uil U3MEPEHUS
naBiieHUs — OapoMeETp).
YMeTh: [10JIb30BaThCA JMHAMOMETPOM, OIPEAEIISTH CUILY, JaBIICHUE.

Mopnyb Ned HNMmerb npeacTaB/ieHHe 0: MEXaHUYEKOM JIBUKEHUH, CKOPOCTH,

«Duznueckue u OTHOCHUTEJIbHOCTU MEXAHUIECKOr0 JBYKECHHUS
XUMHAYECKUE SIBIICHUSD)

yMeTb: [IPUBOJIUTH IPUMEPHI YUETA, IPOSBIECHUS WIX IPUMEHEHUS
(bu3nUecKux sIBICHUH B IPUPOE, TEXHUKE U OBITY; ONUCHIBATH OIBITHI,
WUTIOCTPUPYIOIINE IPUTSIKEHUE TEN K 3€MJIE, TPEHHUE, BBITAJIKUBAHUE TEI
W3 KUAKOCTHU U Ta3a; MIPUBOJUTE IPUMEPHI IPOSIBICHUS,

WCIIOJIb30BaHUs, YU€Ta B ObITY

5. KasiennapHo-teMaTu4yeckoe iiaHMPOBaHue Kypca 5 M Kiacc

Ne Tema ypoka Jlao. KoHTpo/b
padoThI HbIE
padoThI

1 |[Ipupona. Tena u BemecTsa.

M3mepenust.

2 |Yro mzyyaer ¢puzuka. Uro n3yuaet xumusi. Hayunsrit MmeTo.
JlaGopaTopHoe obopynoBanue. 3mepurenbHbie MPUOOPHI.

3  Plaboparopnas pabota Nel «Onpenenenue pasmMepoB Nel, No2, Ne3
busmaeckoro Tena» Jlaboparopuas padbora Ne2 «M3mepenne
00BEMa xuaKocTu». Jlabopatopnas padora Ne3 «M3mepenue
00BEMa TBEPIOTO TENAY.

4  |Dopma, 00BEM, 11BET, 3amax. JlaboparopHas padora Ned No4
«CpaBHEHHE XapaKTepUCTUK HpU3udecKux Te». CoCcTosSTHUS
BeriecTBa. JlaboparopHas pabota Ne5 «Habmonenue
Pa3IMYHBIX COCTOSHUI BEIIECTBAY.

5  |Macca. [IpaBuia uaMepeHust Macchl Tej1a ¢ HOMOIIBIO Ne5, Ne6
PBIYa’KHBIX BECOB.
Macchl TeJla Ha PhIYaKHBIX BECAX).

JlabopaTtopHas padota Ne6 «3meperue




6 [Temmeparypa. Jlaboparopnas pabora Ne7 «M3mepenue Ne7
TEMIIEPATYpPhI BOJBI U BO3TyXa»

7  |Crpoenue Bemiectsa. JJabopatopHas padorta Ne§ Nog
«Habmoienre 1eIMMOoCTH BEIIECTBAY.

8  |dBmwxenue yactuil Beuiectna. JlabopatopHas padora Ne9 N9
«Habmonenne spinenus muddy3um.

9 B3anmopeiicTBue yactuil Bemecta. Jlaboparopuas padora  [Nel0
No10 «HaGmroaenne B3auMOACHCTBUS YaCTUIL PA3IHIHBIX
BEILIECTB)»

10 [Yactuusl BemecTBa U COCTOSIHUA BenlecTBa. CTpoeHue aToma.
XUMUYECKUE DTIEMEHTBHI.

11 ([BemectBa npocTsie u cinoxHbie. Kucmopom. JI/pNel 1 Nol 1
«Habmonenne ropenus». Bomopo.

12 |Boga. PactBop u B3Bech. JI/p Nel2 «Pasznenenue Nel2
PACTBOPUMBIX U HE PACTBOPUMBIX BEIIECTB (DUIBTPOBAHHEM).

13 |[InotHOCTB. JI/p Nel13 «M3mepenne miioTHOCTH BemecTBay.  [Nel3

14 |0O600meHne Marepuaa.

15 |Kuemy npuBoauT eiicTBUE OHOTO Tena Ha apyroe? Cua.
[lelicTBUE pOKAAET IPOTUBOACHCTBHE.

16 |BcemupHOe TATOTECHHE.

17 [dedopmanus — usmenenue popmbl. Cuia yrpyrocTH. Nol4
J1/p Nel4 «Habmonenrne BOSHUKHOBEHUS CHITBI YIIPYTOCTH
npu neopmanun»

18 [YcnoBue paBHOBecHs Tel.

19 |U3mepenue cunsbl. JI/p Nel5 «3mepenne cuitby. Nol5

20 |Tpenue. JI/p Nel6 «3mepeHue CHITbI TPEHHSD» Nel6

21 |[Dnextpudeckue cuibl. JI/p Nel7«Habmonenue Nel7
B3aMMOJICHCTBHS HADIIEKTPU30BAHHBIX TEID.

22 |MaruuTHOe B3aumozeicraue. JI/p Nel8 «Habnronenue Nel8
MarHUTHOTO B3aUMOJCHCTBHSD.

23 |dasnenue. JI/p Nel19 «Onpenenenue napiaeHue Tena Ha Nel9
OTOpY».

24 (JlaBneHue B )KUIKOCTSX U ra3ax. /laBieHue Ha riryOuHe.
CooOb1maronyecs: Cocy/sl.

25 | [leficTBHe )HUIKOCTEH HA MOTPYKEHHOE B HUX Teno. JI/p Ne20 (Ne20-21
«3mepenne BhITANKUBaroMIei cuitbl», JI/p No21 «OT uero
3aBHCHUT BBEITAJIKABAIOMIAsI cyiia?)

26 |J1/p Ne22 «BebisicHeHUE YCIIOBUS TJIAaBAHUS TEI». Ne22

27 |O6o0menue Marepurana.




28

Mexanudeckue siBiieHus. Mexanndeckoe apuxeHue. [Iyte u [Ne23
Bpems. CkopocTs. JI/p Ne23 «Beruncienue ckopocTu
nBIOKEHUs Opyckay. Pemenue 3amad.

29

Bcerna mu aerkymeecs teno asuketcs? JI/p Ne 24 No24
«HabmromeHre OTHOCUTENBHOCTH ABIKEHI.
OTHOCHTEILHOCTH MEXAHUYECKOTO JIBAKEHUS.

30

3Byk. JI/p Ne25 «Habnroienne HCTOYHUKOB 3BYKaY. No25
PacnipocTpanenue 3BykKa.

31

TemoBoe pacumpenue. JI/p Ne26 «Habmonenue usmenenust (Ne26
TUIMHBI TeJ1a IPU HarpEeBaHUH U OXJIAXKICHUN

32 [[InaBnenue u orBepaesanue. JI/pNe27 «HarpeBanue No27
CTEKJIIHHOW TPYOKM».
33 |Ucnapenue u konaencanus. JI/pNe28 «Ot dero 3aBUCHT Ne28,29

CKOPOCTB MCTIApPEHUs )KUIKOCTHY, JI/p No29 «Habmonenue
OXJIQXKIACHUS KUJIKOCTH MPU UCTIAPCHU

34

Temutoniepenaya. JI/p Ne30 «HabimoieHue TerionpoBoaHocTH (Ne30
BOJIbI M BO3IIyXa»

6. TpeboBaHMsI K YPOBHIO MOATOTOBKH 00y4AKOIIUXCS.

MopnyJb Nel Beenenne

Oos3aTenbHbII [Ipupona xuBas u HexuBas. SBiaeHus npupoasl. YemoBek —
MHHUMYM CO/IEP:KAHUs  [J4acTb NpUpoJbl. BinsHue yenoseka Ha npupoay. HeobxoaumocTsb

M3Y4EeHUsI IPUPOABI M OEPEKHOT0 OTHOIIEHUS K Heil. OxpaHa
[IPUPOJIBL.

®du3nka U XUMHS — HayKu o npupoje. Yto nzydaer pusuka.
Tena u BemectBa. Yro nzydaer xumus. Hayunsle MeTO bl U3ydeHUs
PUPO/IbI: HAOIIOJIEHHE, OTIBIT, TEOPUS.

3HaKOMCTBO €  MPOCTEHIIMM  (U3UYECKAM W XUMHYECKHM
o0opynoBanueM (mpobupka, konba, 1a0opaTOpHBIN cTakaH,
BOPOHKA, TIMIIETKA, IINATENb, IJIACTMACCOBBIA M METAJUIMYECKHHA INTATHBHI,
nepxkarens Juis npobupok). HarpeBaTenbHblit mpuOOp, 0COOEHHOCTH IJIAMEHHU.
[IpaBuna HarpeBaHus BELIECTBA.

W3mepurenbHble OpuUOOpHI: JIMHEHKa, W3MEpUTeNIbHAs JICHTa, BECHI,
TEPMOMETp, MEH3ypKa (€IMHUIIBI N3MEPEHUH, IIKaJia
npubopa, ieHa AeJIeHus, Ipeies U3MEPEHUH, IPaBUIIa TIOIb30BaHMUs).

N2

Monayab Tes10 1 BelecTBO




O0s13a
TeJbHbI
MHUHUMYM
coepxkaH
usi

XapakTepucTUKu Ten W BemecTB (dopma, o0OBEM, IBET, 3amax).
Opranudeckue 1 HEOPraHUYECKUE BELLIECTBA.

Teepnoe, xuakoe M razoodpazHoe COCTOSIHMA BemiecTBa. Macca Tena.
Macchel pa3aM4HbIX TEI B IPUPOJIE. ITATIOH Macchl. Beckl.
Temneparypa. TepmoMeTpsl.
[lenumocTs BemecTBa. MONEKyJIbl, aTOMBI, HOHBL.
[Ipeacrasienue o pazMepax 4acTHIl BeliecTBa. J[BrmxkeHue yactuil Beniectsa. CBs3b
CKOPOCTH JIBH>)KEHHMSI YAaCTHUIL C TEMIIEpaTypOil.
Juddy3us B TBEpABIX TeNaX, KHUIKOCTIX U razax. B3anMmoneicTprue yacTuil BemecTsa
1 aToMOB. [losicHeHre CTpOeHUsI U CBOMCTB
TBEPABIX TEJI, ’KUAKOCTEN U ra30B C MOJIEKYJIAPHOU TOUKHU 3peHus. CTpoeHue aroma u
HOHA.

XUMHYECKHUE 3JIEMEHTHI (KUCIOPOJ, a30T, BOAOPO/I, KEJIE30, ATFOMUHUH,
Menb, pocdop, cepa). 3HaKu XUMHUYECKUX 3TIeMeHTOB. [lepuoanueckas cuctema
J[.1.MeHnneneena.

[IpocTeie 1 ci0XHBIE BEleCTBA (KUCIOPO/, a30T, BOAA, YIIEKUCIbIHN Ta3,
MOBApEHHAas! COJIb).
Kucnopon. I'openue B kucnopone. orocunres.
Bonopon.
PacTtBOpEI 1 B3BECH.
Bona. Bona kak pactBoputens. OuncTka mpupoHoi Boasl. Bo3myx — cmech ra3os.
[InoTHOCTH BeliecTBa.

MoayJib
Ne3

B3aumoaeiicTBue Te

O0s3a
TeJIbHbI
MHHUMYM
coaepxaH
s

W3menenne ckopocTd ¥ (POPMBI TEJI IPU UX B3aUMOICHCTBHH.
[leficTBHE U IPOTUBOICHCTBHUE.
Cuna kak XxapakTepucTHKa B3auMoiencTBusd. J{lunamomerp.
HBIOTOH — eAMHUIIA U3MEPEHUS CUJIBL.

WNuepuus. [IposiBieHne nHepuny, NpUMepsI €€ yueTa 1 npuMeHeHus. Macca
KaK Mepa UHEPTHOCTH.
[ 'paBUTalIMOHHOE B3aUMOJEHCTBHE. [ paBUTaIMOHHOE
B3auMozeiicTeue U Beenennas. Cuna TspkecTH. 3aBUCMMOCTD CHIIBI TSKECTH OT
MAacCCBl.
DnexkTpuueckoe Bzaumo/ieiicteue. OObsicHEHUE
DIIEKTPUYECKOTO B3aMO/IEHCTBUS HA OCHOBE 3JIEKTPOHHOM TEOPUH. DIEKTPU3ALIMS
Ten TpeHueM. [lepenada 3neKkTpryecKkoro 3apsiia Mpu CONPUKOCHOBEHHH.
B3auMozeicTBue OJHOMMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX TEll.

MarautHoe B3auMoaelicteue. IlocTossHHBIS MAar"HuThbIl, UX




NeHCTBHE Ha )Kelle3Hble Tena. [lontockl MarHuToB. MarauTHbIe
CTpenKu. 3eMiIsl Kak MarHuT. OpUEeHTHPOBAHUE IO KOMIIACY.
[IpuMeHeHHe MOCTOSTHHBIX MAarHUTOB.

Cuuia TpeHust. 3aBUCUMOCTD CUJTBI TPEHUSI OT CHITBI TSDKECTH U
KauecTBa 00pabOTKU MoBepXHOCTeH. Posb TpeHus B mpupoje u
TexHUKE. CrI0coObl YCUIIEHHS U OCJIA0JIEHUS TPEHUS.

Hedbopmarus. Paznmuuneie Buasl aedopmaruu. Cuia
YIIPYTOCTH, €€ HallpaBJIeHHE. 3aBUCUMOCTb CUJIbI YIIPYTOCTH OT
nedopMaruu.

JlaByieHue Tena Ha onopy. 3aBUCUMOCTb JaBJI€HUs OT U101
onopsl. [Tackans — eqMHNLIA U3MEPEHUS TABICHUS.

[lepenaua naBieHus )KUAKOCTIMH U razaMu. 3akoH [lackas.
JlaBnenue Ha riryoune >kuakocTi. CooOIaronumecs Cocyabl, UX
[IpUMEHEHNE. APTEpUAJIBHOE J1aBICHHE.

JlelicTBuE )XKMAKOCTEH HA MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuja. 3aBUCHUMOCTb apXHUMEI0OBOM CHJIBI OT pojia
YKUJKOCTU U OT 00beMa MOTPYKEHHOM YacTu Tesa. Y CI0BUS
[J1aBaHUs TeJl.

Monayab Ned

dusnueckne 1 XuMHYeCKHeE SIBJICHUS

O0s3aTebHBIN
MHUHHMYM CO/1ePKAHUSA

[TonsiTHE 06 OTHOCUTENBHOCTH MEXAHUYECKOTO JBUKECHHUS.
PazHo00pa3HbIe BUIBI MEXaHUYECKOTO ABIKEHHUS (ITPSIMOJIMHEIHOE,
KpUBOJIMHEWHOE, TBUKEHHE M0 OKPY>KHOCTH, KOJIEOATEILHOE).
MexaHN4ecKoe ABIKEHHE B IPUPOJIE U TEXHHKE.

[Tytb u Bpems aBrkeHus. CKOPOCTh ABUKECHHUS.
PaBHOMEpHOE, YCKOPEHHOE U 3aMEJIJIEHHOE JIBUIKEHUS.
3BYK KaK HCTOYHUK HHPOpMAIIH 00 OKpPYKaOIEM MUPE.
Wcrounuku 3Byka. Konebanue — HeoOxoumoe yciioBue
BO3HUKHOBEHHUS 3ByKa. OTpaxkeHue 3Byka. 9xo. ['onoc u ciyx,
ropTaHb 1 yXO.

W3meneHne o6beMa TBepAbIX, KUAKUX U Ta3000pa3HbIX Tel
MIPHU HATPEBAHUU M OXJIKACHUHU. YUET TeIJIOBOTO PaCIIUPEHUS U
WCIIOJIb30BAHUE €TO B TEXHUKE.

[1naBnenue u oTBepaeBanue. TasHue CHEra, 3aMep3aHne

BO/IbI, BHITUIABKA UYT'YHA U CTaJIU, U3TOTOBJIEHUE JIeTalel OTIMBKOM.
Wcnapenue xxuakocrei. (OxiaxaeHne >KUIKoCTen npu
ucnapernnu.) Konpencarus. Ternnonepenaya.

/. MaTepua/jibHO-TeXHUYECKOe o0ecreyeHue.
Pabouas mporpamma npegycMaTpuBaeT CIIEAYIONIEe MaTePHATbHO-TEXHOJIOTHIECKOe
obecrieueHre yaeOHOTro Ipoiiecca:

ITeuaTHBIEC MOCOOUA:

e pabouas Terpaas Puznka. Xumus. 5 K.,

JKpaHHO-3BYKOBbIE MOCOOUSI:
e ®OTO ¥ BUICO-KOJUICKITUS (PU3UIECKUX IKCTIEPUMEHTOB.

Texnuveckue cpeacrsa 00y4yeHus:

* TEIIEBU30D;
e HOYTOYK.

Y4eOHo-1200paTOpHOE 000pYyI0BaHMeE.
KommiexTsl maboparopHoro obopynoBanusi: Mexanuka, Ctatuka, DIeKTpOANHAMUKA.




8. CnucoK JuTepaTyphbl
OcHoBHas tuTepaTypa:

1. T'ammneo. Hayka onsITHBIM yTeM. HaydHO-TIOIMyIsipHOE IEPUOANYECKOE U3AAHUE. —
00O «/le Aroctuau. Poccusy;

2. T'yperuu A.E., UcaeB [I.A., Tlonrak JI.C ®usuka. Xumus. 5-6 xmace. - M.: [Ipoda,
2010.-191;

3. BBeaeHue B ecTEeCTBEHHO - HayuyHble mpeameTsl. EcrecTBo3Hanue. Pusnka. Xumus. S
KJI.: paboyas terpans / ['ypesuu A.E., Ucaes JI.A., [Tortak JI.C.-M.: JIpoda, 2012.-64 c.

JlonoJaHUTENbLHAA JIUTEPATYPA:

1. Yokep Jx. ®usnueckuii peiieppepk. - M.: Mup, 1979.
2. Cwmmpnos A.Il., 3axapos O.B. Becénprii 6a u BAyMunBbIii ypok: OU3HUeCcKUe 331291 C
JMpUYecKuMHU yciaoBusamu. - M.: Kpyroszop, 1994.
3.JleonoBuu A.A. @usnyeckuit kanergockori. - M.: bropo Kan tym, 1994.
4. Yconbues A.Il 3agaun o ¢pusrKe Ha OCHOBAHHUH JIUTEPATYPHBIX CIO’KETOB. -
ExarepunOypr: Y-®akropus, 2003.
5.["aneniepmrreiin JI. 3apaBcTByii, husuka! - M.: Jlerckas nurepatypa, 1973.
6. ['anpriepmureitn JI. 3annmarensnas gusukay. - M.: Pocman, 1998.
7.CH nuck «Kupuin u Medonuity, Ypoku dhuszmnku 5-6 kinace (Hauana Gusmukm).
8.CJl nuck «Xouy Bce 3HaTb.
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