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AHHOTANIUA

CopneprkaHue porpaMMbl HalIPaBJIeHO Ha GOPMHUPOBAHNE €CTECTBEHHOHAYYHON I'PaMOTHOCTH
yUYaIIUXCsl M OPTaHU3AIMI0 U3yueHHs (U3MKU Ha JesITeIbHOCTHON ocHOBE. B Hell yunThiBaroTCs
BO3MOXKHOCTH mpeaMera B peanusanuu  TpeboBanmit PI'OC OO0 x mIaHUpPYEMBIM
JUYHOCTHBIM M METANpeJMETHBIM pe3ylibTaTaM OOydYeHHs, a TaKKe MEXIPEIMETHBIC CBS3U
€CTECTBEHHOHAYYHbIX y4EOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHusl.
OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»»

Kypc ¢usukn — cucreMooOpa3yromuil JUisi €CTEeCTBEHHOHAYYHbIX Y4YEOHBIX INPEIMETOB,
MOCKOJIbKY (p3MUEecKre 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMue u (usmdeckoil reorpadueit. Ouzrka — ATO MPEAMET, KOTOPBIA HE
TOJIbKO BHOCUT OCHOBHOHM BKJIaJl B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa, HO U IIPEIOCTABIISET
HauOoJsiee sicHble 00pa3libl MPUMEHEHUSI HAyYHOI'O METOAA MO3HaHMs, T.€. CII0co0a MOJIy4eHHUs
JIOCTOBEPHBIX 3HaHMK 0 Mupe. Hakonern, ¢pusnka — 3T0 mpeaMer, KOTOPBIA Hapsly C APYTUMH
€CTeCTBEHHOHAYYHbIMM IIpE€AMETaMM JIOJDKEH JaTh UIKOJbHMKAM IpejAcTaBieHuEe 00
YBJIEKATEJIbHOCTH HAyYHOI'O MCCIEAOBAaHUS W PAZOCTU CAMOCTOSITEILHOTO OTKPBITUS HOBOI'O
3HaHUS.

OnHa W3 THaBHBIX 3a7a4d (PU3HYECKOTO 00pa3oBaHUs B CTPYKType oOmero oOpa3oBaHUS
COCTOUT B ()OPMHPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTU U MHTEpeca K HayKe Yy OCHOBHOM
Macchl 00YJaroIuXcs, KOTOpbIe B JaJbHEHIIIEM OyIyT 3aHATHI B CaMBIX pa3HO 00pa3HbIX cdepax
nesTesbHOCTH. Ho He MeHee BayKHOM 3ajjauell sBJIAETCS BBIBICHUE U MTOATOTOBKA TaJaHTJIMBBIX
MOJIOJBIX JIIOAEW Il TPOJOJDKEHHS 00pa3oBaHWsT M JaybHeimmedl npodeccrHoHalbHOMI
JeSITeIbHOCTH B 00JaCTH €CTECTBEHHOHAYUYHBIX MUCCIICIOBAaHUM M CO3/JaHMU HOBBIX TE€XHOJOTHI.
CornacHO NPUHATOMY B MEXKIYHApOJHOM COOOIECTBE ompeneneHuto, «EctecTBeHHOHayuHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBeKa 3aHMMAaTh AKTUBHYIO I'PaXIAHCKYK HO3HMLHUIO IO
OOLIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMM, U €ro TOTOBHOCTh
MHTEPECOBATbCSl ©CTECTBEHHOHAYYHBIMM HAesIMH. HaydyHO IpaMOTHBIN 4YEJNOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHUPOBAHHOM OOCYKIEHUHU MPOOJIEM, OTHOCSIIMUXCS K €CTECTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TPEOyeT OT HEero CleIyIoIX KOMIETEHTHOCTEN!:

Hay4YHO OOBSACHSTH SIBJICHUS,
OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYyHOI'O UCCIIEeI0BaHMS,
MHTEPIPETUPOBATH JIaHHBIE U UCIOJIb30BaTh HAYUHbBIE 10KA3aTEIbCTBA /JIS TIOJyYEHUS BBIBOJIOB.

N3yuenne ¢u3MKH CIIOCOOHO BHECTH peIlAOUIMi BKIaJ B (OPMHPOBAHHE €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH O0yYarOUINXCA.

HOEJIN U3YYEHHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

Henn wusyuyeHuss ¢GU3MKM HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSI OINpEAENEHbl B
Konuenmun npenogaBanus ydeOHoro npenmMera «Pusnka» B 00pa30BaTeNbHBIX OpraHU3aIUAX
Poccuiickoit ®enepanuu, peamu3yrolMX OCHOBHBIE 00II€00pa30BaTENbHbIE IIPOrPaMMBL,
yTBepxkaA€HHON pemeHneM Komternn MunncrepcrtBa npocsemenust Poccuiickont @enepanuu,
npotokoit ot 3 nexadbpst 2019 r. Ne I1K-4BH.

Lenu nzyyenus Gpu3nuku:
npuoOpeTeHne UHTEpeca U CTPEMIICHUS 00yJaroINXCs K HAyUHOMY U3YYEHHUIO MPUPOJIBL,
pa3sBUTHE MX MHTEJIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;
pa3BUTHE MPEICTABICHUI O HAYYHOM METO/€E N03HaHUs U (OPMUPOBAHUE UCCIIEOBATEIBCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBICHUSIM;
dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOEHUSI MaTepuu
U (QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;
dbopMupoBaHUEe IPECTaBICHUN O posid (U3UKH JUTSl pA3BUTHSI IPYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTH;
pa3BUTHE TIPEJCTABICHUN O BOBMOXKHBIX cpepax Oyayiieit npodheccuoHanbHOM e TeNbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JIaIbHEHIIeMYy 00yUEHHIO B 3TOM HalpaBJICHUH.

JlocTikeHne STHX IIeJied Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMsl 00ECIeUHMBACTCS
pELIEHUEM CIIEAYIOIUX 3a1au:



NprOOpeTEeHNE 3HAHUH O TUCKPETHOM CTPOSHUU BEIIECTBA, O MEXAaHUYECKHX, TETUIOBBIX,
JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
PHOOpPETEHNE YMEHUH OIUCHIBATH U OOBSACHATH GU3NUYCCKUE SBIICHUS C UCIOJIb30BAHUEM
MOJTy4YEHHBIX 3HAHUI;
OCBOCHHE METOJIOB PEIICHUS MPOCTEHIIINX paCYETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (DPU3HUECKUX
MoJjieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]a4;
pa3BUTHE YMEHUN HAOIIOIATh MPUPOTHBIC SBJICHUS U BBITIOIHSTE OIBITHI, JAOOPATOPHBIC
paboThI U SKCHEPUMEHTAIbHBIE UCCIIE0BAHNUS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;
OCBOCHHE IPUEMOB PabOThI ¢ HHPOpMaLUeil PU3MIECKOro CoJepKaHUs, BKIOYas HHPOPMALIUIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKHU; aHAIIU3 U KPUTHUECKOE OLIEHUBaHUE HH(POPMAIIH;
3HAKOMCTBO CO chepamu MPoPecCHOHATBHON IEATEeTbHOCTH, CBSI3aHHBIMU C (PU3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (PU3HUECKON HAYKU.
MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢us3uka sBiseTcss 00sA3aTCIbHBIM IMPEAMETOM Ha ypPOBHE
OCHOBHOTO 0011ero oOpasoBanus. JlaHHas mporpamma mpeaycMaTpuBaeT u3ydeHue (U3MKu Ha
06a30BOM ypoBHE B 7 Kjlacce B 00bEMe 68 vacoB 1o 2 yaca B HEJIEINIO.
COJAEPKAHUE YYEBHOI'O ITPE/IMETA

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEr0 MUpa

®usznka — Hayka O MPHUPOJE, M3y4daeT (U3NYECKHE SIBICHUS: MEXaHUYECKHE, TEIUIOBBIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenUUMHBL M3mepenwe (¢uszndyeckux BenuuunH. Dusnyeckwe MpUOOPHI.
[Torpemnocts n3MepeHuil. MexayHapoiHas cucTeMa €IMHUIL.

Kak ¢u3uka u npyrue ecteCTBEeHHbIC HAYKH M3y4daloT Mpupoay. EcTecTBeHHOHAayUHBIH METO
MO3HAHMS: HAOJI0/IeHNe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABM)KEHUE TUIOTE3, YKCIEPUMEHT
M0 MPOBEPKE TUTIOTE3, 00BsICHEHNE HabM01aeMoro siBjeHus. Onucanue PU3nYecKux siBJICHUH ¢
MIOMOILBIO MOJIEIIEH.

JdemMoHcTpanuu

1. Mexanuyeckue, TEII0BbIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usnueckue NpuOOPHl M TpOIEnypa MPSIMBIX H3MEPEHUI aHAJIOTOBBIM H IU(PPOBBIM
npubopoM.

JlabGopaTopHbie padoThl U ONBITHI

1. Onpenenenue eHbI JEIEHUS LKAl U3MEPUTEIBHOTO MpUoopa.

2. U3mepeHue pacCTOSIHUM.

3. U3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEA.

4. OnpeneneHue pa3MepoB MaJIbIX TEll.

5. H3mepenue TtemmepaTyppl IpH IOMOLIM JKHAKOCTHOTO TEPMOMETpa M JaTyuKa
TEMIEPATYPHI.

6. IlpoBeneHume wcciaenoBaHus IO IPOBEPKE TUINOTE3BI: JAIBHOCTh IIOJIETA IIApHKa,
MYLEHHOTO0 TOPU30HTAJIHO, TEM 00JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Paspen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE
cTpoeHue BemecTBa. ONbIThL, JOKA3BbIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JlBukeHne yacTull BemiecTBa. CBS3b CKOPOCTH JIBMJKEHUS YacTHI[ C TeMIepaTypou.
bpoyHoBckoe maBwxkenue, auddysus. B3aumoneicTBHEe 4YacTHIl BEIIECTBA: NPUTSDKEHHE U
OTTaJIKUBaHUE.

ArperatHple  COCTOSIHMSL ~ BEUIECTBA: CTPOEHHME  Ta30B, IKUAKOCTEHW M TBEPABIX
(kpucTayminyeckux) Ted. B3anMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BO/Ibl. B3anMOCBsI3b MEKTy CBOMCTBAMHU BEUIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX aTOM-
HOMOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHMM Bojabl. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JdemMoHcTpanuu



1. HaGmronenue OpOYHOBCKOTO JIBUKCHUSI.

2. Habmonenue muddysum.

3. HabOmionenue sBieHHiA, OOBSCHSIOMIMXCA TNPUTSDKEHHEM WM OTTAJKMBAHUEM YacTHUI
BELLECTB.

JlaGopaTopHbie padoThI U ONBITHI

1. Ouenka quamerpa aToMa METOAOM PsiIoB (C UcIoNb3oBaHUEM (hoTorpaduii).

2. OnbITH IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUSI.

Paznen 3. /IBuskeHne U B3auMo/ieiicTBus

Mexanunueckoe aBukeHHe. PaBHOMepHOE M HepaBHOMEpPHOE JBHkeHUE. CkopocTb. CpenHsist
CKOpPOCTb TP HEPABHOMEPHOM JABHUKEHUU. Pacy€T myTtu u BpeMeHH JBHKEHUSA. PaBHOMEpPHOE U
HepaBHOMepHOe JBHKeHHE. CkopocTb. CpenHsiss CKOpOCTb IPH HEPABHOMEPHOM JBHUKECHHH.
Pacuér nytu 1 BpeMEeHU IBUKCHHUS.

SBnenue nHepuuu. 3aKoH MHEpUMU. B3auMozeiicTBre Ten Kak MpUuYrMHa U3MEHEHUS! CKOPOCTH
JBIKEHUS Tell. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTs BemiecTBa. CBA3b IJIOTHOCTHU €
KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3aumojeicTBus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CUJIbl C MOMOIIBIO JUHAMOMETpA. SIBIeHHME TATOTEHUS M cuia TsokecTH. Cuia TSKECTH Ha
apyrux maderax (MC). Bec tena. HeBecomocTs. CrnokeHue Cuil, HalpaBJIEHHBIX MO OJHOU
npsimoil. PaBHonelictByromas cui. Cuna tpeHus. TpeHue CKoJIbKEeHUs U TpeHue Mokos. TpeHue
B nipupojie u texnuke (MC).

JdeMoHcTpamun

1. HabiromeHne MeXaHUYECKOTO IBUKCHHUS Tela.

2. I3mMepeHue CKOpoCTH MPSMOIMHENHOTO IBUKEHHUS.

3. HaGmroienue siBICHUS HHEPIHH.

4. HabnroeHre u3MeHeHUs! CKOPOCTH MPHU B3aUMOJICHCTBUU Tell.

5. CpaBHEHHE MacCC IO B3aUMOJICHCTBUIO TEII.

6. CnokxeHue CUJl, HalpaBJICHHBIX 110 OJHON MPSMOM.

JlaGopaTopHble padoThI U ONBITHI

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS (IIapuUKa B KUAKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOWJIS U T. 11.).

2. OmpeneneHue cpeaHEl CKOPOCTH CKOJNBXKEHHMs Opycka WM IIapuKa 0 HaKJIOHHOU
IJIOCKOCTH.

3. Onpenenenue MIOTHOCTU TBEPIOTO TENA.

4. OnpITbl, JEMOHCTPUPYIOUIHNE 3aBUCUMOCTh pacTskeHHs (nedopManuu) MNpPYyKUHBI OT
IIPUJIOKEHHOM CHJIBL.

5. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHUS CKOJBXEHMsI OT Beca Tela U
XapakTepa COIPUKACAOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hapnenue. CriocoObl YMEHbIIEHHUSI U yBEIMUYEHUs JaBieHus. JlaBieHue rasa. 3aBUCUMOCThb
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua naBnenus TBEPABIMU TeIaMH, KHUIAKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckue MamMHbBL. 3aBUCUMOCTB JABJICHHS KUAKOCTU OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXAHU3MBI.

Atmocdepa 3emnu u atmocdepHoe aaBieHue. [IpUUMHBI CylIecCTBOBAaHUS BO3IYIIHOM
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JleiicTBrE KUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromias (apXxuMeaoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JdemMoHcTpanuu

1. 3aBUCUMOCTD AaBJIEHUS T'a3a OT TEMIIEPATYPBHI.



2. Ilepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

3. Coo0mIaromuecs: COCy/Ibl.

4. I'uppaBiarueckuii mpecc.

5. IlposiBieHue necTBUS aTMOCHEPHOTO TaBIICHHUS.

6. 3aBUCHMOCTD BBITAJIKUBAIOLICH CHIIBI OT 00BbEMaA MOTPYKEHHOW YaCTH Tela W IUIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBITAJKUBAKOLIEH CHUJIbI BECY BHITCCHEHHOM KUJIKOCTH.

8. YcnoBue miaBaHus Tell: IUIABAHME WJIM MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT COOTHOIIECHMS
IJIOTHOCTEM TE€Ja U AKUJKOCTH.

JlaGopaTropHblie padoThI M ONBITHI

1. UccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOM B )KUIKOCTh YacTH
Tena.

2. OmnpeneneHue BbITAIKUBAIOLIEH CUJIbI, AEUCTBYIOLIEH HA TENO, NOIPYKEHHOE B )KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUIIbI, JEHCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT
MAaccChl Tela.

4. OnpIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIICH CHUIIBI, IEHCTBYIOIIEH Ha TEJO
B ’KHMJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TeJA U OT IJIOTHOCTHU KHUJIKOCTH.

5. KonctpynpoBanue apeoMerpa WIM KOHCTPYUPOBAaHUE JIOJAKM U OOpeaeneHue eé
Ipy30I10ABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTL. JHeEpPrUs

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAS IJIOCKOCTh. IIpaBuiio paBHOBECHs phluara.
[IpumeHeHue mnpaBuiIa paBHOBECHsl pblyara K OoOKy. «3ojoToe mpaBuiio» mexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunyeckass sHeprusa. KuHetuueckas U noteHUualbHass sHeprus. lIpeBpanieHue omHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

JdemMoHcTpanuu

[IpuMepsl IPOCTHIX MEXaHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Omnpenenenue pabOTBl CHUJIBI TPEHUS TMPH PABHOMEPHOM JIBIXKEHUU Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. UccnenoBanue ycioBUl PaBHOBECHUS pblyara.

3. Usmepenne KII/] HakIOHHO MJIOCKOCTH.

4. 3y4yeHne 3aKOHA COXpaHEHMsI MEXaHUYECKON DHEPI M.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

N3yuenne Gu3nku B 7 KJlacce HANpPaBiIeHO Ha JOCTHXKEHHE OOy4aroIMMUCS JIMYHOCTHBIX,
MeTaNnpeMETHBIX U MIPEIMETHBIX PE3yIbTaTOB OCBOEHHUS yU€OHOI0 IIpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe 6ocnuTanue:
IPOSIBIIEHUE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3NUECKO HAyKH;
LIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxo6Ho-npascmeennoe 60CRUMAanUe:

TOTOBHOCTb K aKTUBHOMY Y4acCTHIO B 00CYX/I€HUN OOLIECTBEHHO-3HAYMMbBIX M STHYECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM TOCTIKEHUN (PU3HKH;
OCO3HaHUE BAKHOCTH MOPAIbHO-3THYECKUX TPUHIUIIOB B JEATEIBHOCTH YYEHOTO.

Acmemuueckoe 6ocnumanue:

BOCTIPUATHE ICTETUYECKUX KauecTB (U3NUECKOI HayKu: €€ TapMOHUYHOTO ITOCTPOCHMUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:



OCO3HaHUE IIEHHOCTH (PU3NYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOIIEH KYJIbTYPHI;
pa3BUTHE HAYYHOM JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIIbCKOM NEITEIbHOCTH.
Dopmuposanue Kyabmypul 300p08b3 U IMOUUOHATILHO20 OJ1A20NOYUUA:
OCO3HAHUE LEHHOCTH 0€30MmacHoro 00pas3a ’KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BKHOCTH TIPAaBUJI 0€30IMaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTaXx, C JIEKTPUUECKUM H
TEIJIOBBIM 000pYZI0BAaHUEM B JOMAIIIHUX YCIOBHUSAX;
c(hopMUPOBAHHOCTH HaBbIKa peIIeKCHU, IPU3HAHNE CBOETO MIpaBa Ha OIMKMOKY U TaKOTO JKe
mpaBa y JIpyroro 4ejoBeka.
Tpyooeoe 6ocnumanue:
AKTHUBHOE YYacTHE B PEIICHUH MPAKTUUYECKUX 3a7a4 (B paMKax CEMbH, IIIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTHYECKON M COIMaIbHON HAMPABJICHHOCTH, TPEOYIOITUX B TOM YUCIC U (PU3HUESCKUX
3HAHUMH;
WHTEPEC K MPAKTUUECKOMY HM3YyUYCHHUIO Tpodecchid, CBSI3aHHBIX ¢ (DU3UKOM.
JKonozuueckoe eocnumanue:
OpHUEHTAIM Ha MPUMEHEHHE (PU3MUSCKUX 3HAHUH JJIs1 PEIICHHS 3a71a4 B 001aCTH OKpYKaroIei
Cpe/ibl, TUIAHUPOBAHUSI TIOCTYIIKOB U OIICHKU WX BO3MOXHBIX MOCJIEICTBUM JIJIsi OKPYXKaIOIen
Cpebl;
OCO3HaHHE TIO00ATBHOTO XapaKTepa IKOJIOTHUYECKUX IMPOOJIeM U MyTel UX PEIICHUS.
Aoanmayusa o0yuarouie2oca K U3MeHAIOWUMCA YC108UAM COUYUATNbHOU U RPUPOOHOU
cpeowl:
MOTPEOHOCTH BO B3aMMO/ICHCTBHH MPHY BBHITIOJIHCHUH HCCIICIOBAHUNA U TPOCKTOB (PU3HUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM JIPYTHUX;
MOBBILICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITeNbHOCTD;
nOTPeOHOCTH B (JOPMUPOBAHNY HOBBIX 3HAHHM, B TOM YHUCIIe (POPMYITHPOBATH HJICH, TOHSTHS,
TUIIOTE3bl O (PU3MYECKUX OOBEKTAX M SIBJICHUSX;
OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1acTH (DU3HKH;
MJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PM3MUECKUX 3HAHUK;
CTPEMIICHHE aHAJIM3UPOBATH U BBIABIISTH B3AUMOCBSI3U MIPUPO/IbI, 0OIIECTBA U IKOHOMHKH, B TOM
YHCJIC C UCIIOJIb30BaHUEM (PU3UUYECKHUX 3HAHMIA;
OIICHKA CBOUX JICUCTBUM C YUETOM BIMSHUS HA OKPYXKAIOIIYIO CPEAY, BOBMOMKHBIX II100aTbHBIX
MTOCJIEACTBHM.
METANPEIMETHBIE PE3YJIbTATHI
YHuBepcanbHbIE TO3HABATEIbHBIE IEHCTBUS
bazoevie nozuueckue oeiicmeus:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH 00BEKTOB (SBJICHH);
yCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIINK, OCHOBAaHUS [ 0000IIEeHHS 1
CpaBHEHUS;
BBISIBJIATh 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCMaTpUBAEMBbIX (paKTax, TaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBIIAT PUYUHHO-CIICJICTBEHHBIE CBS3HU MIPHU U3yYeHUU (PU3UUECKUX SBJICHHUHN U MPOIECCOB;
JiefaTh BBIBOJIBI C MCIIOJIb30BaHUEM JAETYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUEHUH, BbIIBUTaTh
TUTIOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BEJINYUH;
CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 pelieHus yueOHOH pU3nuecKoil 3a1aun (cpaBHEHNE
HECKOJIbKMX BapUAHTOB PEIICHHUsI, BRIOOp Han0o0JIee MOAXOAIIETO C YYETOM CaMOCTOATEITLHO
BBIJICTICHHBIX KPUTEPHUER).
basoewie uccnedosamenvckue oeiicmeus:
MCIIOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT NIO3HAHNUS,
MIPOBOJIUTH 10 CAMOCTOATEIFHO COCTABJICHHOMY TUTAHY OTIBIT, HECTIOKHBIA (DU3UIECKUN
HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0OBaHNE (PU3NIECKOTO SBIICHUS;
OIICHUBATH HA TPUMEHUMOCTH U JJOCTOBEPHOCTH HH(POPMAIIHIO, TIOJYICHHYIO B XOJI€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;



CaMOCTOSTENIEHO (hOpMYyTUPOBaTh 000OIIEHNS M BEIBOBI IO PE3yiIbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUS, ONBITA, UCCIICIOBAHNUS;
IPOTHO3UPOBATH BO3MOYKHOE JaIbHEHIIIee pa3BUTHE (PU3UIECKUX MTPOLIECCOB, a TAKKE
BBIIBUTaTh MPEIIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Paboma c ungpopmaueii:
MPUMEHSTh pa3jINYHbIe METO/Ibl, HHCTPYMEHTHI U 3alIPOCHI IIPH MOUCKE U 0TOOpE HHPOPMAIIH
WIN JTAHHBIX ¢ YYETOM MPeIOKEHHON yueOHoi (pusnueckoit 3agauu;
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUYHBIX BUJIOB U
dbopM TpeICTaBICHNUS;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (POPMY IMpeicTaBiIeHUS HHPOPMAIIH U
WITIOCTPUPOBATH pPelllaeMble 3a1a4i HECTIOKHBIMU CXEMaMH, TarpaMMaMu, HHOW rpaduKoil u
UX KOMOMHAIUSMHU.

YHuBepcanbHble KOMMYHUKATUBHBIE IEVCTBUS

Obwenue:
B X0JIe 00CYX/IeHUS y4eOHOT0 MaTepuaa, pe3yJibTaToB JIA0OPATOPHBIX PA0OT U IPOEKTOB
3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYkK/1aeMOil TeMbI U BHICKA3bIBAaTh UJCH, HAIICJICHHbIE Ha
pelIeHne 3a/1auM U NoJiiepKaHue 01arokenaTeaIbHOCTH OOLEHUS;
COTIOCTABJISITh CBOU CYXJICHUS C CYKACHUSIMH IPYTHX YYaCTHUKOB JMAaJora, 0OHapy>KUBaTh
pa3auvue U CXOJCTBO MO3UILIUH;
BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEICTABIISATH PE3YJIbTAThl BHIIOJHEHHOTO (PU3MUYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCJICIOBAHMUSI, TPOCKTA).

Coemecmnasn deamenpbHOCMb (COMPYOHUYECMBO):
MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHANBUAYAIbHON pabOTHI MpU
pelIeHNH KOHKPETHO! (prU3HUeCcKOi MpoOIeMbl;
MPUHUMATH eI COBMECTHOM AESITeTbHOCTH, OPTaHU30BBIBATh ACUCTBUS MO €€ JOCTUKECHUIO:
pacmpenensTb pou, 00CYKIaTh MPOIECCHl U PE3YIIbTaThl COBMECTHON pabOTHI; 0000IIaTh
MHEHUS HECKOJIbKHX JIIOJICH;
BBITOJIHATH CBOIO YaCTh paOOThI, JOCTUTasi KAUECTBEHHOT'O pe3ysbTara 10 CBOEMY HaIlPaBJICHUIO
¥ KOOPAMHUPYS CBOU JICUCTBUS C APYTUMHU WICHAMHU KOMAaH/IbI,
OLICHMBATh KAu€CTBO CBOET0 BKJIaJa B OOLIUI MPOAYKT IO KPUTEPHSIM, CAMOCTOSATEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUA.

YHHUBEpCAIBHBIE PETYJIATUBHBIEC 1EHCTBUSA

Camoopzanuzayus:
BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOMUX ISl pEIICHUs
buznYeCKUX 3HAHMUIA;
OPUEHTHPOBATHCS B PA3JIMYHBIX MOAX0aX MPUHATUS pelIeHUN (MHAUBUAYAIbHOE, IPUHATHE
pelIeHus B rpynie, IpUHITHE PEeIIEHUN IPyNIoN);
CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pellieHus: GU3NYECKOM 3a1a4u WK TUIaHa UCCIIEIOBaHUS
C Y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe/yiara-
€MbIE€ BapHaHThI PEIICHUI;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxonmpons (pehrexcusn):
JIaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U MpeJIaraTh MjaH €€ U3MEHEHUS;
OOBSACHATH NPUYUHBI JOCTHKEHUSI (HEAOCTHXKEHUS) pe3yIbTaTOB ACSITEIbHOCTH, AaBaTh OLEHKY
nproOpPEeTEHHOMY OTIBITY;
BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD (B TOM YHCJIE B XOJ BHIITOJIHEHUS (HU3HMUECKOTO
HCCJICTOBAHMSI UITU TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, N3MEHUBILIUXCSI CUTYAIIHH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM.

Omoyuonanvnvlii unmeniekm:



CTaBUTH ce0s1 Ha MECTO JIPYTrOro YeIoBeKa B X0JI€ CIIOpa WK AUC KYCCUU Ha HAYYHYIO TEMY,
IIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroOro.

Ilpunamue cebn u opyeux:
IPU3HABaTh CBOE MPaBO Ha OIIMOKY IIPU pelieHnn GU3NYECKUX 3a/1a4 WIK B YTBEPKACHUAX Ha
Hay4yHbIE€ TEMBI U TAKOE XK€ MPABO IPYroro.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
00y4aroImuxcst yMEHUH:
UCTIOJIb30BATh MOHATHS: (PU3NYECKHE U XUMHUECKHUE SIBJICHUS; HAOIIOCHNE, SKCIICPUMEHT,
MO/IeJIb, TUIIOTE3a; €ANHUIIBI (PU3UUECKUX BEIMUYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BeliecTBa (TBEPI0E, JKUAKOE, Ta3000pa3HOe); MEXaHHUECKOE ABIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, IPSIMOJINHEIHOE), TPACKTOPHsI, PAaBHOAEHCTBYIOIIAs CUII, iehopMariys
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IBI;
pas3nnyath sBieHus (IUdQy3us; TEII0BOE IBUKEHHUE YaCTHIL] BELIECTBA; PABHOMEPHOE
JIBUKEHNE; HEPAaBHOMEPHOE JBMKEHHE; NHEPILMS; B3aUMO/IEHCTBHE TEII; pABHOBECHE TBEPIBIX
TeJ € 3aKPEIJIEHHON OCBIO BPALCHMS; IIepeaada AaBJICHUS TBEPABIMU TEIaMU, KUAKOCTIMH U
razamu; aTMocqepHOe NIaBJCHHE; IUIAaBaHHUE TEIl; MPEBPAIICHUS MEXaHWYECKOW SHEPTHH) II0
OIMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE
(duznyecKoe SIBICHUE;
pacrio3HaBaTh HPOSIBIEHUE H3YYEHHBIX (PU3NUYECKUX SBJICHHUH B OKpYXKalOIIEM MHpPE, B TOM
yrcie GpusnuecKue BICHHUS B IPUPOE: MPUMEPHI IBUKECHHUS C PA3TMYHBIMU CKOPOCTSIMU B
JKUBOM U HEXXUBOW ITPUPOJIE; AEHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE; BIIUSHUE
aTMOC(epHOTro AaBJICHHS Ha )KUBOM OpraHMU3M; IUIABAHUE PBIO; phIYaru B TEJIE YeJIOBEKa; MPH
3TOM MEPEBOIUTH MTPAKTUYECKYIO 3a71auy B y4eOHYI0, BBIIEIATh CYLIECTBEHHBIE
CBOWCTBA/MpU3HAKN (PU3UUECKUX SBICHHIA;
OIKCBIBATh U3yYEHHBIE CBOIMCTBA Te U (PU3UUYECKHE SABICHUS, UCIIONIb3YS (PU3NUECKUE
BEJIMUYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTD,
CHJIa YOPYIOCTH, CUJIa TSKECTH, BEC TeJla, CUIIa TPEeHUs, JaBiieHue (TBEPAOIo Tesa, KHUJIKOCTH,
ra3a), BbITAJIKMBAIOLIAs CUJIa, MEXaHUYeCKasi paboTa, MOIIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KO3(PULHUEHT M0JIE3HOTO ACHCTBUS MEXaHU3MOB, KHHETHYECKAasl U MOTeHLMalbHasl SHEPTUs);
IIPY ONMCAHMU MTPaBHWIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMbIX BEIMUNH, UX
0003HaueHMSI U €IMHUIIBI (PU3MUECKUX BEIMYNH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOINE TAHHYIO
(bu3NYEeCKyI0 BEIMYMHY C APYTUMU BEIMYUHAMU, CTPOUTH I'paMKU N3YUEHHBIX 3aBUCUMOCTEN
(U3NYECKUX BEITUYNH;
XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SBJICHUS U MPOLIECCHI, UCIOJIb3Ys IpaBHiia
CJIO’KEHUS cuJl (BIOJIb OHOM MpsiMoit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena, MpaBUIIO
paBHOBecHs pbluara (6J10Ka), «30JI0TO€ MPABHIIO» MEXAHUKH, 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUu; P 3TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aHMCHIBATH €T0
MaTeMaTUYECKOE BbIPAXKEHUE;
OOBSICHATH (PU3NYECKUE SIBIICHUS, MPOLECChl M CBOWMCTBA TeJN, B TOM YHUCIIE U B KOHTEKCTE
CUTYallMi IPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 |—2 JIOTHYECKUX 1IaroB ¢ Ornopoil Ha 1—2 W3ydeHHBIX CBOICTBa
bu3NYecKuX SBICHUHN, GPU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;
pemath pacy€THble 3a1aun B 1—2 neicTBUS, HCTIONB3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢du3nyecKue BeIMYMHBL: HA OCHOBE aHaJIM3a YCIIOBUS 3aJjauu 3alliChIBaTh KPAaTKOE YCIOBUE,
MOJCTaBIATH (PU3HUECKUE BETMUUHBI B POPMYJIBI ¥ IPOBOIUTH PAcUEThl, HAXOAUTH CIIPAaBOYHbBIE
JaHHbIE, HEOOXOAMMBIE JIJISl pEeLIeHUS 33/1a4, OLEHUBATh PEaTUCTUYHOCTD MOy4YE€HHOM
($u3nUecKoil BETUUNHBL;
pacro3HaBarh po0IeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (PU3NUYECKHX METOJIOB; B
OTHMCAaHUM UCCIIEI0BAHMSI BBIIEISTh IPOBEPAEMOE MPEAINOI0KEHNE (THITOTe3Y), pa3indarh U
MHTEPIIPETUPOBATH MOTYYEHHBIN pe3ynbTaT, HaXOAUTh OIIMOKU B XOI€ OMbITA, JI€JaTh BHIBOIbI
II0 €ro pe3yJbTaTam;



IIPOBOJUTH OIMBITHI MO HAOIIOICHHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TE:
(opMynHpoBaTh MPOBEPSEMBIE MPEAOIOKEHHSI, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0/ OIMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBINOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACChI Tella, 00béMa, CHIIbI U
TEMIIepPaTyphl C UCTIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB; 3aMMCHIBATH MOKA3AHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

MPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OAHOHN (PU3MUECKON BETMYUHBI OT IPYTOii ¢
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JABMIKYIIET0cs Tejla OT
BpPEMEHU JIBUKCHUS TeJa; CUJIBl TPEHHSI CKOJIBKEHHUS OT Beca TeJa, KauecTBa 00paboTKH
IIOBEPXHOCTEH TEJl U HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEIT; CHUJIIBI
YIPYTOCTH OT YAJUHEHUS TPY>KUHBI; BRITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOH YacTu
TeJa ¥ OT IJIOTHOCTH KUJIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJNa, OT IIIyOUHBI, Ha
KOTOPYIO IIOTPY>KEHO TEJI0; YCIOBUH TNIaBAaHUS TEJ, YCIOBUI paBHOBECHUS phlyara 1 OJIOKOB);
y4acTBOBaTh B IJITAHUPOBAHUH Y4€OHOI'O MCCIIE0BAHUSA, COOUPATh YCTAHOBKY U BBIIIOJIHSATh
U3MEpEeHus, caelys MpeIoKeHHOMY IJIaHy, (UKCUPOBAThH Pe3yabTaThl OJyYeHHON 3aBUCHMO-
CTH (PU3MYECKUX BEJIIMYMH B BUJIE NPEAJIOKEHHBIX TaOIMIL U IPaUKOB, 1€1aTh BBIBOBI 110
pe3yabpTaTaM UCCIIEI0BAHMS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEIMUUH (IUIOTHOCTh BELIECTBA KUIKOCTH U
TBEPIOTO TEJIA; CHJIA TPEHUS CKOJIBXEHUS; JaBICHUE BO3/1yXa; BbITAJKUBAIOIIAs CUJIA,
JefcTBYIOIAs Ha OTPYKEHHOE B )KUIKOCTh TeJI0; KO3 PUIMEHT M0JIE3HOT0 JeHCTBUSA MPOCTHIX
MEXAaHU3MOB), CJIEys IPEAJI0KEHHON NHCTPYKLUHU: TP BBIIIOJHEHUU U3MEPEHUN COOMPATh
9KCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UICKOMOM BEJIMYHHBI;

coOroAaTh NpaBuiia TEXHUKU 0€30I1aCHOCTU U padoTe ¢ 1ab0paToOpHBIM 000pYyI0BaHUEM;
yKa3bIBaTh MPUHIMIIBI 1eHCTBUS IPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOLIAIOIINECS COCY/BI, 0apOMETp, pbIYar, MOABMKHBIN U HETIOABHKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTB;

XapaKTepU30BaTh NPUHLUIIBI JEHCTBUS U3YyYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOPOi Ha UX ONHUCAHUsA (B TOM YMCIIE: MOALIMITHUKH, YCTPOMCTBO BOAOIPOBO/A,
TUIPABIMYECKUN [TPECC, MAHOMETP, BBICOTOMED, TOPLIHEBON HACOC, APEOMETP), UCTIOIb3YsI
3HAHUS O CBOMCTBAX (PM3MUECKUX ABJICHUN U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOANUTH MPUMEPHI / HAXOUTh HHPOPMALIHIO O IPUMEPAX MPAKTHUECKOTO UCTIONb30BaHUS
¢u3nyecKuX 3HaHUM B MOBCETHEBHOM >KU3HM JUIsl oOecrieueHus: 0€3011acHOCTH TPHU 0OpaIleHnH ¢
npubopaMy U TEXHUYECKHMMHU YCTPOICTBaMU, COXPaHEHUS 30POBbsl M COOIIOACHUS HOPM
HKOJIOTMYECKOTO MTOBEJCHUS B OKPYKAIOLIEH Cpelie;

OCYILECTBIISATH OTOOP UCTOYHHUKOB UH(OpMaLUK B ceTH VIHTEepHET B COOTBETCTBUM C 3aJJaHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U MMYTEM CPAaBHEHUSI PA3IMYHBIX
UCTOYHUKOB BBIJENATh MH(OPMAIIHIO, KOTOPas ABJSETCS MPOTUBOPEUUBOM UM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHIIOIHEHUH YU€OHbBIX 3aJaHUH HAYYHO-TIONYJISIPHYIO JTUTEPATYpPy
(bu3nyYecKoro cofepxKaHus, ClipaBOUYHbIE MaTepUabl, pecypchl cetu MHTepHeT; Bi1aneTh
npruéMaMM KOHCIIEKTUPOBAHUS TEKCTa, Tpeodpa3oBaHus HHPOPMALIMU U3 OTHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

cO03/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHbBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MHPOpMAIIUN (PU3NYECKOTO COACPKAHUS, B TOM UMCIIE MyOJIMYHO JeTaTh KPaTKHUe
COOOIIeHU 0 pe3yibTaTax MPOEKTOB WM y4eOHBIX HCCIEIOBAHUMN; IPH 3TOM I'PaMOTHO
MCIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapaT Kypca GU3MKH, COPOBOKIATh BBICTYIIJICHUE
MpE3EHTALUEM;

IIPU BBINIOJIHEHUH YY€OHBIX IPOEKTOB M MCCIIEA0OBAHUHN paclpenesaTh 00S3aHHOCTH B IPYIIIE B
COOTBETCTBUU C ITOCTABJIEHHBIMM 3a/1a4aMH, CJIEIUTD 32 BBIIIOJHEHUEM IlJIaHa JIEHCTBUM,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/1 B JESATEILHOCTh IPYIIIBL; BHICTPAUBAaTh
KOMMYHHMKaTUBHOE B3aMMOJEMCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOLIUX.



TEMATHYECKOE INTAHUPOBAHMUE

Ne | HaumeHnoBanue KonuuecTBo uacoB DNEKTPOHHBIE

I/ | pa3eioB ©W  TEM (tmudpoBsIe)
HPOrpaMMB BCETro KOHTPOJIbHBIE | IPAKTUYCCKHE 0OPA30BATETBHBIE

paboThI paboThI pecypehi

1.1. | dusuka — Hayka 2 0 0 http://school-

0 IIPUPOJIE collection.edu.ru,
http://physics.nad.ru/phys
ics.htm.

1.2. | ®usnueckue 2 0 1 http://school-

BEJIUYMHBI collection.edu.ru

1.3. | EcrectBenno- 2 0 1 http://fiz.1september.ru,ht
HAaY4HBIA METOJ tp://nau-

[IO3HAHKS ra.ru/http://physics.nad.ru
[physics.htm.
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2.1. | Ctpoenue 1 0 1 http://www.fizika.,ruhttp:/
BEWIECTBA /nau-ra.ru/

2.2. | JIBwxenue u 2 0 0 http://school-
B3aUMO/ICHICTBUE collection.edu.ruhttp://ph
YACTHUII BEIIECCTBA ysics.nad.ru/physics.htm.

2.3. | ArperaTHbie 2 1 0 http://kvant.mccme.ru/,
COCTOSIHUS http://class-

BEIIIECTBA fizika.narod.ru/index.htm
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3.1. | Mexaunuueckoe 3 0 0 http://school-

JIBI)KEHUE collection.edu.ru

3.2. |Wuepuus, Mmacca, 4 0 1 http://college.ru/fizika/
IUIOTHOCTD

3.3. | Cuma. Bunsl cun 14 2 3 http://www.fizika.ru,

http://class-
fizika.narod.ru/index.htm

Wroro no pazneny 21

4.1. | NaBneHue. 3 0 0 http://fiz.1september.ru
[Tepenaua
JaBJICHUS
TBEPIBIMA TEIAMH,

JKUIKOCTSIMH U

razaMu

4.2. | laBneHue 5 0 0 http://school-
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KHUIKOCTH collection.edu.ru
4.3. | AtmocdepHoe 6 0 0 http://kvant.mccme.ru/
JIaBIICHHE
4.4. | JleiicTBue 7 2 1 http://www.fizika.ruhttp:/
KUIKOCTH M Tasa /physics.nad.ru/physics.ht
Ha TOTPYKEHHOE B m.
HUX TEJIO
Uroro no pazneny 21
5.1. | Pabora u 3 0 0 http://fiz.1september.ru,
MOIIHOCTb http://class-
fizika.narod.ru/index.htm
5.2. |IIpocteie 5 0 2 http://www.fizika.ruhttp://p
MEXaHU3MBI hysics.nad.ru/physics.htm.
5.3. | Mexanuueckas 4 2 0 http://school-
SHEPIHs collection.edu.ru
Wroro no pazneny: 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 7 10
YACOB 11O
ITPOI'PAMME
INOYPOUHOE IIVNIAHUPOBAHHUE
Ne Tema ypoka KoanuectBo yacos
n/m
1. |®usuka — HayKa O IPUPOJE 1
2. | Meronbl HAy4HOTO TTO3HAHMUS 1
3. | ®usnueckue BEIUYUHBI, UX €IUHUIBI U TPUOOPHI IS U3MEPEHUS 1
4, N3mepenne  ¢usmueckort  BenmmuuHbl.  JlaGopaTopnass — pabora 1
"N3mepenue o0beMa KUAKOCTU U TBEPAOTO Tena"
5. | MccnenoBanue 3aBUCUMOCTH OJHOM (DH3UYECKOMN BETMYHHBI OT IPYTOM. 1
Jlaboparopnas padota " MccnenoBanue 3aBUCUMOCTH ITyTH PaBHOMEPHO
JBUKYILIETOCS TEJIa OT BPEMEHU JABUKEHUS TEIa»
6. O6o0matomuii ypok mo teme "Uto m3ydaer dusuka". KontponpHas 1
pabota
7. | Monekyna — Menpuaiiliasi 4yacTHIla BEIIeCTBa 1
8. |JlaGoparopHas paboTa IO ONPEIEICHUIO Pa3MEPOB MAIIbIX TEJT METOJIOM 1
pAIOB
9. JBmxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JIBUKEHUSI YacTHIL C 1

teMriepatypoii. bpoyHnosckoe nBmwxkenne. uddysus
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10. | BzaumoneicTBrE YacTHI] BEMIECTBA 1

11. | BzaumocCBsi3b MEXAYy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX 1
COCTOSIHUSIX U UX aTOMHO
MOJIEKYJIIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBI

12. | O6o0maromuii ypok mo Tteme: "Crpoenue BemiectBa"'. KoHTponbHas 1
pabora

13. | Mexanunueckoe BukeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE IBUKEHHE 1

14. | Cxopoctb 1

15. | I'padpuueckoe npepcTaBieHne IBUKECHUS 1

16. | Cpennsisi ckOpoCTh IpH HEPaBHOMEPHOM JABMKeHHH. Pacuér mytu u 1
BPEMEHHU JIBHIKEHUS

17. | SlBnenue nHepMU. 3aKOH HHEPLIUU 1

18. BzaumopeiicTBue Ten Kak MPUYMHA U3MEHEHHSI CKOPOCTH JIBHXKEHUS 1
Ten

19. | Macca kak Mepa HHEPTHOCTH TeJa 1

20. |IImotHOCTH BemecTBa. CBSA3b IJIOTHOCTH C KOJUYECTBOM MOJICKYNT B 1
enuHuie o0bEMa BellecTBa

21. | JJaboparopuast pabora "OmnpeneneHue IUIOTHOCTH TBEPAOTO Tella ¢ 1
MTOMOIIBIO BECOB M U3MEPUTENHHOTO IIMIMHpA"

22. | Pemenue 3aga4. Pacuer macchl 1 00beMa Tela Mo ero MiIOTHOCTH 1

23. | Cuna Kak XxapaKkTepUCTHKa B3aMMOACHCTBHS T 1

24. | SIBneHue TATOTEHUS U criia TspKecTH. Crila TSHKECTH Ha JAPYTUX INIaHeTax 1

25. | Cuna ynpyrocTu u 3akoH ['yka 1

26. | Cunbl ynpyroctu. Bec Tena. HeBecomocthb 1

27. | JJaboparopHas pabota "I'panynpoBaHue MpYXXMHbI U H3MEPEHHE CUII 1
TuHAMOMETpoM"

28. | CnoxxeHue cujl, HampaBIEHHBIX MO OAHOW MpsMoii. PaBHomelcTByrOMIAs 1
CHIT

29. | Cuna tpenusi. TpeHHE CKOIBKEHUS U TPEHUE MOKOS 1

30. | JIabopatropnast pabora "M3ydueHue CUIIBI TpPEHHUS CKOJBXKEHUS TpU 1
JBIKEHUU OpycKa Mo TOpU30HTAIBHON MOBEpXHOCTH ""TpeHne B mpupoe
U TEXHUKE

31. | O6obmaromnumii ypok mo teme: "/[BuxeHne u B3auMoieicTBre Ten" 1

32. | KontpompHas padora o teme: "J/[BHKEHHE U B3aMMOCHCTBHE T 1

33. | laBienue 1

34. | CriocoObI yMEHBIIICHNS U YBEIIMYCHUS TaBIICHHS 1




35. | [laBnenue rasza 1

36. | [ITHeBMaTUUYECKHE MAIIUHBI 1

37. | Bakown Ilackans 1

38. | laBneHue BHYTPH KHUJIKOCTH 1

39. | 3aBUCUMOCTh JaBJICHHS >KHIAKOCTH OT TJIYOMHBI MOTPYKECHHS. Permenue 1
3amaq

40. CooOmraromuecs COCyIbl 1

41. | Bec Bo3gyxa u armocdepHoe naBiaeHue. [IpuuMHBI CyIIeCTBOBaHHS 1
BO3/IyIITHOW 000JI0YKH 3eMiTn

42. | Onsit Toppuuennu. U3mepenue armochepHOTO 1aBICHUS 1

43. | [Ipubops! ajs u3MepeHusi aTMocepHOTo JaBICHUS 1

44, | I'mapaBIUYECKUE MEXaHU3MbI 1

45. | JleficTBue JKMIKOCTHM W raza Ha MOTPYKEHHOE B HHX TeNo. 3aKOH 1
Apxumena

46. | Beitankuparomas (apxumenoBa) cuia. DKCIIEPUMEHTAIBHOE 1
ONPEACIICHUE BHITAJIKUBAKOIIEH CHJIbI

47. | JlJabopaTopHas paboTa 10 UCCIICIOBAHMIO 3aBUCHUMOCTH BBITAJIKHBAIOICH 1
CHJIBI OT 00bEMa MOTPY)KEHHON YaCTH TeJIa, OT MJIOTHOCTH JKUIKOCTH

48. Pemenue 3agau mo reme "Apxumesaona cuia” 1

49. | JJabopaTtopHas paboTa 1o UCCIICIOBAaHUIO YCIIOBHH IIABAHUS TEIl 1

50. | YcinoBus mmaBanus teil. Pemenne 3amaq 1

51. |IInaBanue cynoB. BoszmyxomnaBanue. VMccnemoBaHue MOPCKUX TIIyOUWH. 1
IToxopenue TopHBIX BEPIIMH

52. O6o0matomuii ypok 1o teme "JlaBneHue TBEPABIX TEJ, KUIKOCTEH U 1
ra3zoB"

53. | KontponpHas pabora mo teme "JlaBieHue TBEPABIX TN, KUIKOCTSH H 1
ra3zoB"

54, Mexanunueckas paboTa 1

95. MomHoCTb. 1

56. | Kunetnueckasi ¥ mOTEHIMATbHAS SHEPTHS 1

57. [IpeBparlieHrie OAHOTO BUa MEXaHUYECKOW DHEPTHH B IPYTOi 1

58. | 3akoH coxpaHeHUs] U U3MEHEHHsI SHEPTUU B MEXaHUKE 1

59. | DHeprus ABMXKYyIIelcs Boabl U BeTpa. [loBTopeHue u 00001IeHNE TEMBI 1

Pa6ora, MoiHOCTD, YHEPTHS




60. | [IpocTbie MeXaHWU3MBI: pbI¥ar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio 1
paBHOBecHsI ppruara. MOMEHT CHIIBI

61. 1

Poruaru B ObITY, IpHpoJie U TeXHUKE. Phiyaru B Tene uenoBeka

62. JlaboparopHas paboTa ucciaeI0BaHUE YCIOBHI PAaBHOBECHS phlUyara. 1

63. | binoku. [IpumeHeHne mpaBuiIa paBHOBECHs phluara K OIOKy. «30510TO€ 1
MIPaBUJIO» MEXAHUKH.

64. | JJaboparopuas pabota onpeneneane KI1J] HakIOHHO# MIIOCKOCTH 1

65. | KontponpHast pabora mo Teme "MexaHuuyeckas paboTa, MOIIHOCTb, 1
MPOCThIE MEXaHU3MBbI"

66. | [ToBTopeHne u 0000IICHUE COACpKaHMS Kypca (U3uKK 7 Kiacca. TeMbl 1
"PaBHOMepHOE nBMxkeHue. [moTHoCTh BeniecTBa. Cuiibl B ipupoje”

67. | [ToBTopeHne u 0000IICHUE COAepKaHMs Kypca GU3UKU 7 Kiacca. TeMbl 1
"JlaBieHue TBEPIBIX TeJ, )KUIKOCTEHN U razos, [lnaBanue Ten"

68. | UToroBas KOHTpoJbHas pabora 1o Kypcy (usuku 7 kmacca. Tembl 1
"Bzaumopeticteue Ten. JlaBneHue TBEPABIX TEN, KUIKOCTEH W Ta30B,
[InaBanwue ten. PaGora u mourHocTh. [IpocThie MexaHu3Mbl"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

Pabouas nporpamma cpopMupoBaHa ¢ y4eToM padoueil nporpaMmMsbl Bocnutanus. [pu

peanu3anuu pado4yeil NporpaMMbl HA Ka:KI0M YPOKe OCyIIeCTBJISIeTCH:

- YCTAaHOBJIEHHME JIOBEPUTENbHBIX OTHOUICHHMM MEXAYy MeJarorudeckuM paboTHUKOM
U ero oOyyaroIMMUCS, CIIOCOOCTBYIOIIMX TO3UTUBHOMY BOCHPHITHIO OOYYarOUIMMHUCS
TpeOoBaHUII U TpPOCkO MeAarornyeckoro pabOTHUKA, TPUBJICUEHUI0O WX BHUMaHUS

K O6CY)K,Z[8.CMOI>1 Ha YpOKE I/IH(pOpMaLII/II/I, aKTUBHM3AllMU UX IT03HABATEIbHOM ACATCIIBHOCTH,




- moOYykIeHHEe 00yUaIOIUXCs COOII0IaTh HA YPOKE OOIIEPUHSITHIE HOPMBI TTOBEICHUSI, TIPaBHIIa
oO1eHus co CTapIINMH (memarornyecKuMu pabOTHHKaMU)
u CBEpCTHUKaAMU (oOyuarormumucs), MIPUHLIHIIBI yueOHOU JUCUUATUTUHBI
U CaMOOpPTaHHU3aIlHH;

- IpUBJICYEHHE BHUMAHUSA OO0y4arolMXCsi K  I[IEHHOCTHOMY  acCHEKTy  H3Yy4aeMbIX
Ha ypOKax SIBIICHUH, OpraHu3amus X paboThl C MOJy4aeMON Ha YpOKE COIMAIbHO 3HAYUMOMN
uH(popMalliell — HWHUIMUPOBAHUE €€ OOCYXICHHS, BBICKA3bIBAHUS OOYUYAIOIIUMUCS CBOETO
MHEHHS 110 €€ TMOBO/TY, BBIPAOOTKH CBOETO K HEH OTHOIIICHHUS,

- HCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXHOCTEH COAepKaHus Y4eOHOro IMpenMeTa depes
JEMOHCTpAIMIO  OOYYarOIIUMCSI TPUMEPOB  OTBETCTBEHHOTO, TPAKIAHCKOTO MOBEICHHS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUS U JOOPOCEPIEUHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIUX TEKCTOB
JUTSL 9YTEHUS, 3a]1a4 JJIs1 PEIICHUSs, TPOOJIEMHBIX CUTYAIMH JUIs 00CYXKICHUS B KJIacce,

- BKJIIOYCHUC B YPOK HUIPOBBIX MHNPOUCAYP, KOTOPBIC IMOMOrarOT NOAACPKATb MOTHUBAIUIO
00y4aromuXcst K MOJIy4YSCHHUIO 3HAHUH, HAJTAKUBAHHUIO TIO3UTHBHBIX MEKIMYHOCTHBIX OTHOIICHUH
B KJIacce, MOMOTal0T YCTAaHOBJICHUIO JOOPOKENIaTeIbHOM aTMOC(hEphl BO BpEMs YPOKa;

- opraHm3anus  miecTBa  MOTUBUPOBAaHHBIX W JOPYIUPOBAHHBIX  OOYYaIONIMXCS
HaJ MX HEYCIEBAIOIUMHU OJHOKJIIACCHUKAMH, JAFOIIECT0 OOYYAIOIIUMCS COIMAIBLHO 3HAYUMBII
OIIBIT COTPYAHUYECTBA ¥ B3aMMHOM ITOMOIIIH;

-  VHUIMHPOBAHWEC ¥ TIOJACPKKA HCCICIOBATEIIbCKOW  JIEATEIBHOCTH  OOydYaroNIuXCs
B paMKax peajH3aluyd UMU HHIUBUIYaJIbHBIX U TPYIIIOBBIX UCCIEIOBATEIBCKUX POCKTOB, YTO
JacT  oOydJaromuMCsi BO3MOXHOCTh MPUOOPECTH HABBIK  CaAMOCTOSITCIILHOTO — PEIICHUS
TEOPETUYECCKON MPOOJIEMbI, HABBIK TEHEPUPOBAHMS U O(POPMIICHHUS COOCTBEHHBIX HJICH, HaBBIK
YBOKUTEIFHOTO OTHOIIGHUS K YYXHM HAesM, OQOpPMIEHHBIM B padoTax JIpyrux
UCCIICIOBATENICH, HABBIK IyOJMYHOTO BBICTYIUICHUS TEPEl ayJAUTOPUCH, apryMEHTUPOBAHHS U
OTCTAauBaHUA CBOEU TOYKU 3pCHUA.

[IpuMeHeHHE HA YpOKE WHTEPAKTHBHBIX (OPM pabOThl ¢ OOYYAIOUIMMHUCS: MHTEILICKTYAIbHBIX
UTp, CTUMYJIMPYIOLIUX I103HABATEIbHYI0 MOTHUBALIMIO OOYYaroIIMXCs; AUJAKTUYECKOro TeaTpa,
rie MOJTyYCHHBIC Ha ypOKe 3HaHUS OOBITPHIBAIOTCS
B TeaTpaJbHBIX TIOCTAHOBKAX;, JUCKYCCHH, KOTOpBHIC JAIOT OOYydYaromUMCS BO3MOXKHOCTH
npuoOpECTH OMBIT BEIACHUS KOHCTPYKTHBHOTO JHajiora; TPYIIOBOH pabOThl WM pPabOTHI
B Tapax, KOTOpbIE ydaT OOyd4arommxcs KOMaHAHOW padoTe W B3aMMOJCHCTBHIO C JPYTHMH
00y4JarOIIMMHUCS OCYIIECTBISETCS MPU U3YUYCHUU CIECTYIOIIUX TEM:

Knacc Tema [Tepeuenb GopM MHTEPAKTUBHOU
paboThHI
7 PusnuecKue SBICHUS B CTUXAX PYCCKUX IIPE3EeHTALUN

1no3T1oB(A.C. IlymkuHa,
M.IO.JIepmonTtoBa, H.A.Hekpacosa

7 HccnenoBanue 3aBUCUMOCTH ITyTH http://nau-ra.ru/
PaBHOMEPHO JIBHKYLIETOCS TeNa OT
BPEMEHHU JIBI)KECHHUs Tela

7 JIBmxenune yactuil BemecTa. CBA3b http://elkin52.narod.ru/
CKOPOCTH JIBUYKEHUS YaCTHI] C
TeMIIepaTypoi. BpOyHOBCKOE IBUKEHHE.

Huddyszus
7 SIBrnenne nHepurun. 3aKOH MHEPIUU http://physics.nad.ru/physics.htm.
7 JIBr>kxeHue 1 B3aUMOJICHCTBHUE Tl http://physics.nad.ru/physics.htm.
7 Bec Boznyxa u atMocdepHOe 1aBieHueE. http://elkin52.narod.ru/

[TpuunHBI CyIIeCTBOBAHUS BO3IYIITHON
000JT0UKM 3eMITH

7 [TpuGops! A U3MepeHus aTMOC(HEPHOTo OKcKypcus Ha
JTaBJICHUS METEOPOJIOTHYECKYH0 CTAaHIIUIO
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Co3ganue MOJENH KUIKOCTHOTO
TepMOMETpa

http://class-
fizika.narod.ru/index.htm

HccnenoBanue 3aBUCUMOCTH
BBITAJIKMBAIOIIEH CHJIBI OT 00beMa
IIOTPY>KECHHOM YacCTH TeJa, OT INIOTHOCTH
JKHIKOCTH

http://nau-ra.ru/

[InaBanue cynoB. Bo3gyxoraBanue. [Ipe3enTaunu
HccnenoBanne MOPCKUX IIyOHH.

ITokopeHue rOpHBIX BEpIIMH

Prruaru B ObITY, IPUPOJIE U TEXHUKE. [IpesenTanuu,

Prruaru B Tene yesoBeka

http://physics.nad.ru/physics.htm.

«30J10TO€ MPABUIIO» MEXAHUKHU.

http://class-
fizika.narod.ru/index.htm

Onpenenenne KITJ[ HakTOHHON MIIOCKOCTH

http://nau-ra.ru/
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