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HOACHUTEJBbHASA 3AIINCKA

CopmepxaHue mporpaMMbl HampaBiIeHO Ha (OPMUPOBAHHE €CTECTBEHHO HAYYHOH
IPaMOTHOCTH OOYYAIOIINXCS U OPTaHU3ALMI0 H3Y4eHUs (PU3UKH Ha NIeSITeIbHOCTHON OCHOBe. B Hell
YUUTBIBAIOTCS BO3MOJKHOCTH TpeameTa B peanm3auun Tpedoanuit ®I'OC OO0 k miaHupyeMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yjbTaTaM OOyYeHHUs, a TakXKe MEXKIPEIMETHBIE CBSI3U
€CTECTBEHHO HayYHBIX Y4€OHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpasyomuil Uil €CTECTBEHHO HAYYHBIX Y4E€OHBIX MPEAMETOB,
MOCKOJIBKY (PM3MUYECKHE 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SIBJICHUH, HM3y4aeMbIX XHMHEH,
ouonorue, acrpoHoMuell u puznueckoii reorpaduen. Pu3nKa — 3TO NPEAMET, KOTOPBIH HE TOJIBKO
BHOCHUT OCHOBHOH BKJIaJl B €CTECTBEHHO HAy4YHYIO KapTHHY MHpPA, HO U NPENOCTABIsET Haubojee
sICHbIe 00pa3Ibl MPUMEHEHUSI HAYYHOTO METO/a MO3HAHUS, T.€. Crocoda MoTyueHHs! JOCTOBEPHBIX
3HaHu# 0 mupe. Hakonen, u3mka — 3TO mpenmer, KOTOPbIA HapsiAy € APYTUMH €CTECTBEHHO
HAYYHBIMH MPEIMETAMHU JOJDKEH aTh IKOJIBHUKAM MPEICTABICHHE 00 YBJIEKATEIbHOCTH HAYYHOTO
UCCIIEIOBAHMS U PAJOCTH CAMOCTOATEIbHOTO OTKPBITHSI HOBOTO 3HAHUSI.

OnHa w3 rnaBHBIX 3a7a4 (u3ndeckoro oOpa3oBaHUS B CTPyKType oOmiero oOpasoBaHUs
COCTOHT B (JOPMHPOBAHUHU €CTECTBEHHO HAYYHOH I'PaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM
Macchl O0Y4aroIuXcs, KOTOpbIE B AaibHeHmeM OyAayT 3aHSThl B CaAMbIX pa3HO OOpasHbIX cepax
nesrenbHOCTH. Ho He MeHee Ba)XHOH 3ajaueil sIBISIETCS BBISABICHHE M MOATOTOBKA TAJAHTIMBBIX
MOJIOABIX JIOJeH IUIg TPOAOJDKeHUs 00pa3oBaHMS U AajbHeHIell mpodeccHOHaIbHON
IESATEIBbHOCTH B OOJIACTH €CTECTBEHHO HAYYHBIX MCCICJOBAHMN M CO3JAHMHM HOBBIX TEXHOJOTHI.
CornacHO NpPUHATOMY B MEXIyHapoOgHOM cooOmecTse ompeneneHnto, «EcTecTBeHHO HaydHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKa 3aHMMATh AKTHBHYKO TPaXXNAHCKYI0 TO3HUIHIO0 O
oOIIeCTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMH HAyKaMH, U €ro OTOBHOCTb
UHTEPECOBATbCS E€CTECTBEHHO HAyYHbIMM HAEAMHU. HaydHO TIpaMOTHBIA YeJNOBEK CTPEMHTCS
y4acCTBOBATb B AapPryYMEHTUPOBAHHOM OOCYKIEHHH MPOOJIEM, OTHOCSIOUXCS K €CTECTBEHHBIM
HAyKaM M TEXHOJIOTHSIM, YTO TPeOyeT OT Hero CIeNyIOLUINX KOMIETEHTHOCTEH:

— Hay4yHO OOBSICHSTD SIBJICHUS,

— OLEHHBATbh U MOHIUMATh OCOOEHHOCTH HAYYHOTO HCCIIEAOBAHUS,

— HHTEPNPETUPOBATh MAHHBIE M HCIOJb30BATh HAy4YHBIE MOKA3aTEIbCTBA [UIA TOJTyYSHHS
BBIBOJIOB.

Uzydenne pu3nku CrocOOHO BHECTH pPeINArOIIMi BKJIAA B (POPMHPOBAHHE €CTECTBEHHO
HAYYHOH IPaMOTHOCTH OOYYarOIUXCS.

OEJU U3YUEHUSA YYUEBHOI'O IPEJIMETA «®U3UKA»

Iemu wusyueHuss (PU3MKKM HA YPOBHE OCHOBHOTO oOmero oOpa3oBaHUsl ONpenesieHbl B
Konuenmmu mnpenonaBanust yuebHoro mpeamera «®Pusnkay B 00pa30oBaTENbHBIX OPTaHU3ALIUAX
Poccmiickoii  @enepaunu, peanr3yrOIIMX OCHOBHBIE —00LIeoOpa3oBaTeNbHBIE  MPOTPAMMBI,
yTBepxkAEHHON pemennem Kosmnernn MuHncrepcrsa npocsewmeHuss Pocculickoin Penepanuy,
npoTokon ot 3 aexkadpst 2019 r. Ne TIK -4BH.

Henn nzyuenust pu3nku:

— mnpuoOpeTeHHe WHTepeca M CTpeMJIeHHs OOy4YaromMXCsi K HAyYHOMY HM3YYEHHIO NPHUPOJBI,
Pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— pa3BUTHE TPEACTABICHUH O  HAy4YHOM  METOA€ TO3HaHUs W (OpMHUpPOBaHUE
HCCJIEZIOBATENIbCKOrO OTHOIIEHUS! K OKPY KAIOIUM SIBJIEHUSIM;

— (opmupoBaHnEe HAYyYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3yUeHHsI OCHOB CTPOCHUS MATEPHH
U pyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

— (QopmupoBaHue mpencTaBieHUN O Poiu (PU3MKH AN PA3BUTHUS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH;

— pa3BUTHE MPEACTaBICHUN O BO3MOXHBIX cepax Oyaymiei mpodeccHoOHaTbHON AEATENbHOCTH,
CBSI3aHHOM C (PM3UKOM, TOATOTOBKA K JaJbHEHIEMy OOYYEHUIO B TOM HaIlpPaBJICHHUH.



JlocTikeHne 3TUX [ejiel Ha YpOBHE OCHOBHOTO 00Immero obOpa3oBaHusi 00eCreYrBaeTCS

pelleHreM CIeQYOLNX 3a/1a:

npuoOpeTeHne 3HAHUH O AUCKPETHOM CTPOEHHM BELIECTBA, O MEXaHHYECKHUX, TEIUIOBbIX,
AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIEHHSX,

npuoOpeTeHHe yMEHUI OIMUCHIBATh U OOBSICHATH (PU3UYECKUE SIBJIIEHUS C HCIOJb30BAaHHEM
MOJYYE€HHBIX 3HAHUM,

OCBOEHHE METOJIOB PEIIEHHUS] MPOCTEHIINX PACYETHBIX 3a7ad C UCIOJIb30BAHHEM (PH3UUECKUX
MOJIeJIel, TBOPUYECKUX U MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1aY;

pa3BUTHE YMEHMI HAONIOAAaTh MPHUPOIHBIE SIBICHHS H BBIOJHSATH OIBITHL, JaOOpATOPHbIE
paboOThI U HKCIIEPUMEHTAJIBHBIE HCCIEAOBAHUS C UCTIONB30BAHUEM H3MEPUTENBHBIX MPUOOPOB;

ocBoeHHe TpuéMoB paboTel ¢ uHPOpMaLMed (UIUUIECKOrO COAEpIKAHUS, BKIFOYAs
UHPOPMALIUIO O COBPEMEHHBIX MOCTIXKEHHUAX (DU3UKU, aHAIU3 U KPUTUYECKOE OIICHUBaHHE
uHpopManuy,;

3HAKOMCTBO €O cepamu mpodeCCHOHATBHONW AEATebHOCTH, CBS3aHHBIMU C (DU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMHU Ha TOCTIKEHHUSIX (PU3UUECKOM HAYKH.

MECTO YUYEBHOTI'O HPEJMETA «®U3NUKA» B YYEBHOM IIJIAHE
B cootBercteun ¢ ®I'OC OO0 ¢usuka siisiercs 00s3aTeNIbHBIM MPEAMETOM Ha YPOBHE

OCHOBHOTO 001ero obpasoBanus. [laHHas mporpaMma npenycMaTpuUBaeT u3yueHue (DU3MKH Ha
0a30BOM ypoBHE B 7 Kjlacce B 00bEMe 68 4acoB 1Mo 2 4aca B HEAECIO.

JlabopaTopHble padoTbl W IKCONEPUMEHTAJIbHBbIE 3aAaHUSI TMPOBOASATCA C

HCNOJIb30BAHHEM 000pyaoBaHus HeHTpa «Touka pocTay»



COAEP)KAHME YYEBHOT'O TIPEAMETA

Pazgen 1. ®u3uka u e€ poJib B NO3HAHUHU OKPYKaKOIIEero Mupa

®dusuka — Hayka O MPUPOAE, U3y4daeT (PU3NYECKHE SIBICHUS. MEXaHUYECKHUE, TEIUIOBBIE,
3JIEKTPUYECKHE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousuueckne BennuuHBL 3MmepeHue Qusnueckux BenuuuH. Du3nUecKkue MpHOOPHI.
Ilorpemnocts n3mepenuil. MexxayHapoaHasi CUCTEMA €AUHULL

Kak ¢usuka m apyrue eCTeCTBEHHbIE HAYKH HM3Y4arOT NpUpoAy. ECTeCTBEHHO Hay4HBIH
METOJ| TO3HAaHWA: HaONIONeHHe, TIOCTAHOBKA HAYyYHOrO BOMPOCA, BBIIBIKEHHUE THIIOTES,
SKCIEPUMEHT TI0 MPOBEPKe TUIoTe3, 00bsicHeHne HabmonaemMoro sisieHus. Onucanune Gpusmueckux
SIBJICHUH C TIOMOLIBIO MOJENEH.
HeMoHCTpaLHH
1. Mexanuueckue, TeIJIOBbIE, 3JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SBJICHUS.
2. ®uzndeckre npudOpPbI U MPOUEAypa NPSMBIX U3MEPEHHH aHAJIOTOBBIM B U(PPOBBIM PUOOPOM.
JlabopaTopHbie paGoThI H ONBITHI
1. OnpeneneHre LeHbI AEJICHUS KAl H3MEPUTEIBHOTO IpUdOpa.
2. U3mepeHune pacCTOsIHUI.
3. N3mepeHue oObéma JKUAKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoB MaJIbIX TEl.
5. M3MepeHue TeMIiepaTypbl IpU MOMOILIM KUAKOCTHOTO TEPMOMETPA U JaTUUKA TEMIIEPaTyphl.
6. IIpoBeneHue uccaenoBaHysl [0 IPOBEPKE MMIIOTE3bI: NaJbHOCTD MOJIETA [IAPUKA, MTyIIEHHOTO
TOPU30HTANILHO, TeM OoJibie, yeM OOJIbIIE BRICOTA MyCKa.

Pazgen 2. IleppoHayajibHbIe CBeleHHS O CTPOCHUH BellecTBa

CTpOeHI/Ie BCILICCTBA. ATOMBI U MOJICKYJIbI, UX pPa3MEpPhL. OHbITbI, AOKA3BIBAOINE OUCKPETHOC
cTpoeHue BelecTsa. ONbIThI, JOKAa3bIBAIOIINE JUCKPETHOE CTPOECHUE BELIECTBA.

JBkenne dactul BemecTBa. CBsi3b CKOPOCTU IBIDKEHHST YaCTHI] C TeMIlepaTypoil. bpoyHoBckoe
nsrkenue, nuddysusa. BzaumoneicTere 4acTHI BEIECTBA: MPUTSDKEHHE U OTTAIKUBAHHE.
ArperaTHble COCTOSIHMS BELIECTBA. CTPOCHHE Ta30B, JKUAKOCTEH M TBEPABIX (KPUCTAJUTUYECKUX)
Tel.

Bs3aumocss3b MECXKOY CBOMCTBAMH BCIICCTB B PA3HBIX arpe€ratHbiXx COCTOAHUAX W HUX ATOMHO
MOJIEKYJSIpHBIM cTpoeHneM. OCOOEHHOCTH arperaTHeIX COCTOSIHMH BOIBL B3auMOCBSI3b MeEXAy
CBOMCTBAMHU BCIIECCTB B PA3HBIX arp€raTHbIX COCTOAHUAX U UX ATOM HO MOJICKYJIAPHBIM CTPOCHUCM.
OcobeHHOCTH arperaTHbIX COCTOSTHUH BOAbL. OCOOEHHOCTH arperaTHbIX COCTOSIHHNA BOJIBL
HeMoHCTpaLHU

1. HabmoneHne OpOyHOBCKOTO ABMKEHUSI.

2. Habmronenue auddysun.

3. Ha6J'II-OI[eHI/Ie ﬂBHeHI/II\/'IJ O6”b$ICH$II-OH_II/IXC$I MPUTSXKCHUEM UJIW OTTAJIKUBAHUEM HACTUL BEIIECTB.
JlabopaTopHbie paGoThI H ONBITHI

1. Ouenka muamerpa aToMa METOJIOM PSIZIOB (C UCTIONIb30BaHUEM (oToTpadwmii).

2. OmbITHI 1O HAOJIFOIEHUIO TETIJIOBOTO PACLTHPEHHS ra30B.

3. OnbIThI IO OOHAPYKEHHIO JEHCTBUS CHJI MOJICKYJIIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:keHue U B3aUMOJAEiiCTBUHI

Mexanuueckoe aBIkeHne. PaBHoOMepHOe U HepaBHOMepHOe ABuxkeHune. Cxopocts. CpenHss
CKOPOCTb NpPU HEPABHOMEPHOM JBIKEHUHU. Pacyér myTu U BpeMeHU ABIKeHUs. PaBHOMepHoe u
HepaBHOMepHoe ABrxkeHne. CxopocTb. CpenHss CKOPOCThb IIPU HEPABHOMEPHOM JBMkeHuU. Pacuér
MyTHU U BPEMEHU JIBUKEHMUSL.

SBnenne wuHepuMM. 3aKOH HHepUMU. BzaumMonelicTBue Ten Kak MPUYMHA H3MEHEHUs
CKOPOCTH JABIDKEHUs Teld. Macca kak Mepa uHepTHocTU Tena. IlnoTtHocTh BewiectBa. CBsA3b
TUIOTHOCTH € KOJIMUECTBOM MOJIEKYJI B €IMHHULE 00bEMA BeIeCTBa.

Cuna xak xapaxktepucTuka B3aumopeiictsus Ten. Cuna ynpyroctd u 3akoH [yka.
HsmepeHue cuiibl ¢ MOMOLIBIO IUHAMOMETpa. SBjeHHe TAroTeHUs U cuna TsbkecTu. Cuna TKecTH
Ha npyrux miaderax (MC). Bec Tema. HeBecomocts. CioKeHHe CUJI, HAINPABJICHHBIX MO OJHOMN



npsiMoii. PaBHonelicTByromas cui. Cuna TpeHus. TpeHue CKONbXeHUs U TpeHue nokos. TpeHue B
npupoze u texauke (MC).

JeMoOHCTpaLIHMH

1. HabnroneHne MEXaHUYECKOTO ABIDKEHHS TEJa.

2. U3MepeHne CKOPOCTH MPSMOJMHENHOTO IBUYKEHUS.

3. HabnroneHue siBI€HUS] HHEPLUU.

4. HabnroneHne M3MEHEHUSI CKOPOCTH MPU B3aUMOJECHCTBUH TeEl.

5. CpaBHeHHe Macc M0 B3aUMOJIEHCTBUIO TeJL.

6. CrnoskeHue CuJl, HallpaBJIEHHBIX 110 OJJHOM MPSIMOM.

JlabopaTopHbie paGoThI H ONBITHI

1. OmpeneneHne CKOPOCTH PpABHOMEPHOTO IBWXKEHHMs (LIapUKa B JKUAKOCTH, MOJENH
AIEKTPUUECKOTO aBTOMOOHIIS | T. II.).

2. OmnpeneneHne CpeaHe CKOPOCTH CKOJIBKEHHsI OpyCcKa MITH IapHuKa MO HAKJIOHHOH IJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPAOIO Tea.

4. OmnbITEl, OEMOHCTPUPYIOIIHE 3aBHCHMOCTb pacTsokeHHs (me ¢opmanuu) MpyKHHBI OT
MPUJIOKEHHON CHUJIBL.

5. OnbITh], IEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBXKEHHUS OT Beca Tesla U XapakTepa
COIIPUKACAIOLIUXCS TOBEPXHOCTEH.

Pazaen 4. laBienune TBEPABIX TeJl, }KUAKOCTEH U ra3oB
Jasnenne. CriocoObl YMEHbLICHHUS U YBEIUYeHUs1 fAaByieHus. JlaBneHne ra3a. 3aBHCUMOCTb
JaBJIeHHs ra3a oT 00béMa, TemrepaTypbl. [lepenada gaBieHus TBEPABIMU TEJIAMH, KUAKOCTSIMH U
razamu. 3akoH [lackamsa. [lHeBMaTuyeckue MalIuHBL 3aBUCHUMOCTb JaBJCHUS JKUAKOCTH OT
rnyoussl. ['unpocrarnyecknii napanokc. Coobmraronuecst cocynsl. I mapaBanuecKkue MEXaHU3MblI.
Atmocdepa 3emmu u armochepHoe aapieHue. [IpWYUHBI CyIECTBOBAHUS BO3AYIIHOM
obomouku 3emmu. Omnbir Toppuuemu. HM3mepeHue armochepHOrO MaBleHHUs. 3aBUCHMOCTH
aTMOC(EPHOTO aBJICHUS OT BBICOTHI Haf ypoBHEM Mopsi. [Ipubops! 1t usmepeHust arMochepHOro
JaBJICHMUSI.
JleiicTBHE JKUIKOCTH U Ta3a HA TOTPY:KEHHOE B HUX Tesio. BriTankuparomas (apXuMenosa)
cuna. 3akon Apxumena. [InaBanne ten. Bosnyxomnnasanue.
JeMoHCTpaLHH
1. 3aBUCHMOCTD JaBJIeHUs ra3a OT TEMIEPATyphL.
2. Ilepenaya naBieHUs KUAKOCTBIO U Ia30M.
3. Coobmaromuecst COCyIbl.
4. I'mppaBaudeckuii mpecc.
5. IlposiBnenue nefcTBUs aTMOC(HEPHOTO AaBICHUS.
6. 3aBUCHUMOCTb BBITAIKUBAIOIIEH CHJIBI OT OOBEMa MOTPYKEHHON YACTH Teja W IJIOTHOCTU
JKUJKOCTH.
7. PaBE€HCTBO BBITAIKMBAKOLIEH CUJIbI BECY BBITECHEHHOM JKUIKOCTH.
8. VYcnoBue miaBaHUs TeJ: IJIaBaHWE WM IOTPYKEHHE TeNl B 3aBUCUMOCTH OT COOTHOLIEHHS
TJIOTHOCTEHN TeJa U KUJKOCTH.
JlabopaTopHbie paGoThI H ONBITHI
1. MccrnenoBaHme 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa NMOTPYKEHHOH B JKUAKOCTD YaCTH TEJa.
2. OnpeneneHue BbITAJIKUBAIOLIEH CUIIBL, AEHCTBYIOLIEHN Ha TEJIO, MOTPY>KEHHOE B KUIKOCTb.
3. IlpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOLIEH CHJIBbL, ACHCTBYIO LIE€H HA TEJO B JKUAKOCTH, OT
MAaccChl Tena.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CUJIbL, ACHCTBYIOIIEH HAa TEJIO B
KUAKOCTH, OT 00BEMA NOTPYKEHHOHN B JKMIKOCTh YaCTH T€JIa U OT IJIOTHOCTH YKUAKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUpPOBaHHE JIOJAKM U  OIpeAelieHue eé
rPy30IIOAbEMHOCTH.



Pa3gen S. PaGoTa u MOIIHOCTDB. JHeprus

Mexanudeckast pabota. MOIHOCTb.

IIpocTeie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAS TUIOCKOCTh. IIpaBuiIo paBHOBECHs pbluara.
[IpuMmeHeHue npaBuia paBHOBECHS phiyara K 0J0ky. «3omotoe npasmio» Mmexanuku. KITJ{ mpoctbix
MexaHH3MOB. IIpocTbie MEXaHN3MBbI B OBITY U TEXHUKE.

Mexanunyeckas sHeprusi. Kunernueckas u noteHuuanbHas 3Heprus. IIpespainenne ogHoro
BUJIa MEXAHUYECKON SHEPTUH B IPYroi. 3aKOH COXPaHEHUsl SHEPTUH B MEXAHUKE.

HeMoHCTpaL U

IIpuMepsl MPOCTBIX MEXaHU3MOB
JlabopaTopHbie paGoThI H ONBITHI
1. Onpenenenrie padOThI CHIIBI TPEHUS IPHU PABHOMEPHOM JBH)KEHUH TeJIa MO TOPH30HTAIBHON
MOBEPXHOCTH.

2. UccnenoBanue yCIOBHI paBHOBECHSI pblyara.
3. U3mepenue KIIJ] HaKIOHHON MIIOCKOCTH.
4. M3yueHne 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTHUU.



INIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

Uzyuenue ¢u3ukn B 7 Kiacce HANPABJIEHO HA AOCTIDKEHHE OOyYarOIIMMHCS JTMYHOCTHBIX,
METaNPEeIMETHBIX U MPEIMETHBIX PE3YJIbTATOB OCBOSHHS Y4eOHOTO Ipeamera.

JINMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe gocnuranme:

— TpOsIBIEHHME HHTEpeca K HUCTOPHUH U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOHW (PH3HUecKoit
HAYKH;

— [EHHOCTHOE€ OTHOLIEHHE K JOCTIKEHHSIM POCCHICKUX YUEHBIX (DU3HKOB.

TI'pasicoanckoe u 0yxoeno-upascmeennoe 60cnumanue:

— TOTOBHOCTh K AKTHBHOMY YHYaCTHIO B OOCYKAEHMU OOIIECTBEHHO -3HAYMMBIX U 3THUECKUX
npobiieM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHNEM OCTKEHNUH (PH3HUKY,

— OCO3HaHHE BAXHOCTH MOPAIBHO- STHYECKUX MPUHLUIIOB B IEATEIILHOCTH YUEHOTO.

Icmemuueckoe eocnumanue:

— BOCIPUATHE OCTETUYECKUX KadyeCTB (PU3UUECKOW HAyKH: €€ TapMOHHUYHOTO TOCTPOESHMS,
CTPOTOCTH, TOUHOCTH, JJAKOHUIHOCTH.

Ilennocmu nayunozo no3nanusn:

— CO3HaHHE LEHHOCTH (PU3NUECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTUMN, BayKHEH LIEH COCTABJISIOIIEH KYJIBTYPBI,

— pa3BHUTHE HAy4HOM JI0003HATEIBHOCTH, HHTEPECa K UCCIIEIOBATENbCKON eI TEIbHOCTH.

Dopmuposanue Ky 1omypol 300p06ba U IMOUUOHATLHOZO 0J1AZONOIYHUA:

— OCO3HaHME IeHHOCTH Oe3omacHOro obpasa JKU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHDE,
BAKHOCTH NPaBHJI OE30MACHOrO MOBEACHUSI HA TPAHCIIOPTE, HA JOPOTaX, C HJIEKTPUUECKHM H
TEIUIOBBIM OOOPYAOBAaHNEM B IOMAITHHUX yCIOBHSIX,

— cpOopMUPOBAHHOCTh HaBbIKAa pediekcHy, MPU3HAHUE CBOErO MpaBa Ha OMIMOKY M TaKOTO JKe
npaBa y APYroro 4eJloBeKa.

Tpyooeoe socnumanue:

— aKTHBHOE y4aCTHe B PELICHUH NMPAKTHUECKUX 3a7ad (B paMKaxX CeMbH, IIKOJBL, rOpoaa, Kpas)
TEXHOJIOTUYECKOH M COLMAJBHON HANpaBJIEHHOCTH, TPeOYIOUIMX B TOM 4YUCHIE U (PU3MUECKUX
3HAHUI,

— HHTEpeC K MPAKTUYECKOMY M3YUEHHIO POEeCcCHii, CBSI3aHHBIX C (PH3UKOM.

IKonozuueckoe gocnumanue:

— OpHWeHTalMs Ha TNpPUMEHEeHHe (U3NYeCKHX 3HAaHWW MJs pelieHust 3amad B oOJjacTu
OKpY’KaroIlel Cpeabl, TUNIAHMPOBAHUS MOCTYIIKOB U OLEHKH MX BO3MOXHBIX MOCIENCTBUI IS
OKPY>KaroLEeH Cpenbl;

— OCO3HaHHE TJI00ATBPHOTrO XapaKkTepa 3KOJOTHUECKUX MPOoOIeM 1 MyTeH UX PerIeHHs.

Aoanmauus odyuarouiezocs K U3MEHAIOUWUMCA YCLOGUAM COUUWLbHOI U RPUPOOHOTL Cpedbl:

— mOTpeOHOCTh BO B3aMMOACWCTBUH TPH BBINOJHEHUN HCCIEAOBAHUI M MPOEKTOB (PH3MUECKON
HAIPaBJICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTUX;

— TIOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO 1eATENbHOCTD;

— moTpeOHOCTHh B (POPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM 4YHCIe (POPMYyTHPOBATH UEH, TOHSTHUS,
THIOTE3bI O PU3NIECKUX OOBEKTAX U SIBICHUSX;

— OcCO3HaHHue eUINTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00NacTH (U3NKHY;

— IUIAHUPOBAHUE CBOETO PA3BHUTHsI B MPHOOPETEHNH HOBBIX (PH3UUECKUX 3HAHUIA,

— CTpEeMJICHHE aHAJIM3HPOBATb M BBIABISTH B3aUMOCBS3H MPUPOIBI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIE C UCTIOJIb30BAHNEM (PH3UUECKUX 3HAHUIA,

— OLIEHKa CBOUX JEHCTBUI C YUETOM BIIUSHHSI HA OKPYKAFOIIYIO CPEAY, BO3MOXKHBIX INIOOATBHBIX
MOCJIEeNCTBUN.



METANOPEJMETHBIE PE3YJbTATHBI
YHuBepcanbHbIe NO3HABATEbHBIE ACHCTBUSA
Bazoevie n1ozuueckue oeiicmeus:

BBISIBJIATH M XapPaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

YCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(UKALIMKM, OCHOBAaHWS Myt 0000IeHus u
CpaBHEHUS,

BBISIBJIATD 3aKOHOMEPHOCTH M MPOTHBOPEYHMsS] B paccMaTpUBaeMbIX (hakTaxX, MNAHHBIX H
H216.]'II'0,[[€HI/I$IXj OTHOCAIIUXCA K (1)I/ISI/ILIGCKI/IM ABJICHUAM,

BBIABJIATD IPUYHUHHO- CJICACTBCHHBIC CBA3U MPU U3YUCHUN (1)I/ISI/ILIGCKI/IX SIBJICHUH U mpouECCOB,
ACIaTh BBIBOABI C€ HCIOJNBb30BAHUCM JCAYKTUBHBIX W HWHAYKTHBHBIX YMOSaKHIOquHﬁ,
BBIABUI'ATH T'MITIOTE3bI O B3AUMOCBA3AX (1)I/ISI/ILIGCKI/IX BCJIMYHH,

CaMOCTOATENIbHO BBIOUpATh Crnoco0 pemeHust y4deOHON Qu3uueckoil 3amauu (CpaBHEHHE
HECKOJIbKUX BAPHAHTOB PEIIEHUs], BHIOOP HamOoJiee MOIXOASIIETO ¢ YIETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3zoevie ucciedosamenvckue oelicmeusn:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIe0BATENbCKUI HHCTPYMEHT TIO3HAHMUS,

NPOBOIUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY OIBIT, HE CIOXHBIA (QU3NUecKuit
SKCIEPUMEHT, HEOOBIIOE UCCIeNOBaHNE (PHU3UUECKOTO SIBJICHHS,

OLICHMBaTh Ha MPUMEHHUMOCTb M JOCTOBEPHOCTb HMH(POPMALMIO, MOJYYEHHYIO B XOJe
HCCJIEZIOBAHMS WU SKCIIEPUMEHTA,

CaMOCTOATENBHO (GOPMYIHPOBaTh 0OOOIIEHNS 1 BBIBOBI IO PE3YJIbTATAM MPOBEIEHHOTO
HaOJIFOIEHUsI, OTBITA, UCCIICAOBAHUS,

NPOTHO3UPOBATh BO3MOXKHOE [asbHEHIIee pa3BUTHE (PU3NYECKUX IIPOLIECCOB, a TaKXkKe
BBIIBUTaTh MPEATIONIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBHIX U KOHTEKCTAX.

Paboma ¢ ungpopmanueii:

NPUMEHSTh Pa3JIMYHbIE METOABI, HHCTPYMEHTBI U 3aIpPOChl IIPU NIOUCKE U 0TOOpe HH(POpMALH
WIN JaHHBIX C YIETOM MPEIIIOKEHHON yueOHOoM puznyeckoii 3aaum;

aHAJM3HUPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATh UH (OPMALIHIO PA3JIUYHBIX BUAOB U
(dbopM mpencTaBIeHMUS,

CaMOCTOSITEJIbHO ~ BbIOMpPATh ONTUMANbHYIO (QopMy TmpencraBieHus: HHPOPMALMH |
WLTFOCTPUPOBATH PeIlaeMble 3a1a4H HECIOXKHBIMHA CXeMaMHU, TUarpaMMaMy, HHOH rpadukoit u
UX KOMOWHALMSIMU. Y HUBEPCaJIbHbIe KOMMYHUKATHBHBIE EHCTBUS

Obwenue:

B xoAe oOcCyxaeHHs] yueOHOrO Marepuana, pe3yibTaToB JabOpaTOpHBIX padOT U MPOEKTOB
3a7aBaTh BOMPOCHI MO CYLIECTBY OOCY»KAaeMOH TeMbl M BbICKAa3bIBaTh HJCH, HAllEJEHHbIE Ha
pelIeHne 3a1a4uu U ToAZepKaHie OJaroxKenaTeIbHOCTH OOIIEeHHS;

COMOCTABJISATh CBOU CYKAEHHUS C CY)KICHUSIMH APYTMX YYaCTHHUKOB JHANOra, OOHApYy>KHBATh
pasnuyue U CXOACTBO MO3ULIUI,

BBIPA)KaTh CBOKO TOYKY 3PEHHSI B YCTHBIX U MUChMEHHBIX TEKCTAX;

nyOJMYHO MPEACTABISATH PE3YJIbTAThl BBINOJHEHHOrO (PH3MYECKOTrO OMbITa (IKCIEPHUMEHTA,
UCCJICZIOBAHUS, MPOEKTA).

Cosemecmnasn oeamenbHOCHb (COMPYOHUUECHBO):

MOHMMATh M HCIOJb30BATh MPEUMYINECTBA KOMAHAHOW W WHANBUAYAJIBLHOW palOThI mpu
peLeHnn KOHKPETHON (PU3NIECKOH podIemst;

MPUHUMATDL LETH COBMECTHOHN NEATENHHOCTH, OPraHU30BbIBATh NEHCTBUS MO €€ MOCTHKEHUIO:
pacrpenensaTb poju, o0CyKIaTh MPOIECCHl M Pe3yJIbTaThl COBMECTHOU padoThl; 00o0marth
MHEHHUSI HECKOJIbKHX JIFOJIEH;

BBIMIOJIHATD CBOKO 4acTh palboThl, JOCTHras KadyeCTBEHHOTO pe3ysibTaTa IO CBOEMY
HATIPABJICHUIO U KOOPAUHHUPYSI CBOU ACUCTBUS C APYTUMH YJICHAMH KOMAaH/IbI,

OIICHMBATh KAa4eCTBO CBOETO BKJIaga B OOIIUN MPOAYKT MO KPUTEPHUSM, CAMOCTOSATEIBHO
cOpMyTUPOBAHHBIM ~ YYACTHUKAMHU  B3aWMOACWCTBUS.  YHHUBEPCAJIbHBIE PETYJISITHBHBIC
NENCTBUS.



CthOOpZtlH uayusi.

BBISIBJIATD MPOOJIEMBbl B JKM3HEHHBIX W Y4YeOHBIX CHUTyalMsAx, TPeOVIOIIMX ISl pPEeLIeHUs
bu3nIecKux 3HAHUH;

OPHUEHTHUPOBATHCS B PA3JIMYHBIX MOAXOMAX MPHUHATHS PEIleHUH (MHIUBHIyaJIbHOE, MPHHSATHE
peLIeHHsI B TPYIIE, MPUHITHE PEIeHUH rpynIoii);

CaMOCTOSITEJIbHO ~ COCTaBJISITh ~ QITOPUTM  PEUIeHUs (PU3MUECKON 3ajaud WM TUIaHa
UCCIIEIOBAHUSI C Y4YETOM HMEIOIIHUXCA PECypcoB M COOCTBEHHBIX  BO3MOJKHOCTEH,
apryMeHTHUPOBATh MpeAsiaraeMble BApPUAHThI pelleHnH;

nenatb BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

Camoxonmpons (pegiiexcus):

JaBaTh aACKBATHYIO OLIEHKY CUTYaLlUU M MpejiaraTh IJIaH €€ N3MEHEHUS,

OOBSICHATh TPHYUHBI JOCTIDKEHUsSI (HE IOCTHIKEHHUS) PE3yJIbTATOB JMEATENIbHOCTH, NaBaTh
OLICHKY NMPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B IESITEIBHOCTh (B TOM YHCIE B XOJI BBIIOJHEHHS (PH3HUECKOro
UCCIIEIOBAHMUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHHBIIUXCS CUTYALUH,
YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIU U YCIOBHSIM.

9M0uu0ﬂa./l bHBLIL UHMELIEKM:

CTaBUTH ce0sl HA MECTO IPyroro 4YejoBeKa B XOJE CIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro.

IHpunamue cebs u opyzux:

NPU3HABATH CBOE MPABO HA OIIMOKY MPH PEIleHNnH (PU3UUECKUX 33aa4 WIH B YTBEPKICHUSIX HA
HAay4HbIE TEMBI U TAKOE K€ MPAaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI
IIpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE IOJUKHBI OTpaxkaTb CHOPMHUPOBAHHOCTH Y

00y4aromuxcst yMEHUI:

UCIMOJIb30BATh MOHATHS (PU3MUECKHE M XUMHYECKHE sIBJICHUS, HAOJIOJCHUE, DKCIIEPUMEHT,
MOJIeJib, THMOTE3a;, eAUHHULIbI (HU3UUECKUX BEJIHYHH; aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemecTBa (TBEpAOE, JKHUIOKOE, ra3000pa3HOe), MEXaHHYECKOe [BIDKEHUE (PaBHOMEPHOE,
HEepaBHOMEPHOE, MpPSIMOJIMHEHHOE), TPAeKTOpUs, paBHOAEWCTBYIOWIAs Ccwil, Aedopmarius
(ympyrasi, miacTiu4eckas), HeBECOMOCTb, COOOIIAOIUECS COCY/IbI,

paznuuath siBiieHus (nud@y3us; TEIIOBOE MABIKEHHWE YacCTHI] BEIIECTBA, PAaBHOMEPHOE
IBHKEHUE,

HEepaBHOMEPHOE [BH)KEHHE, MHEpLUs, B3aUMOJEHCTBUE TeJ, paBHOBECHE TBEPIBIX TEJN C 3a
KPeTUIEHHOH OCBhIO BpALleHHs, Mepenayda AaBIeHUs] TBEPABIMU TEIAMH, KHIKOCTSIMH M Fa3aMu,
arMoc(epHOe naBiieHHe; MIaBaHUE TeJI, IMPEBPAILCHUST MEXaHUYECKOM SHEPrHU) MO OMHCAHHIO
UX XapakKTepPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX AaHHOE (U3NUECKOe
SIBJICHUE,

pacro3HaBaTh MPOSIBIICHHE W3YYEHHbIX (DU3MUYECKUX SIBJIEHUH B OKPY)KArOIEM MHUpPE, B TOM
yriciie pu3uYecKue sIBICHUsI B MPU POZIE. NMPUMEPHI IBHKEHUS C PA3JUYHBIMU CKOPOCTSIMH B
JKUBOW W HEKUBOW MPHUPONE, AEHCTBHE CHUJIbI TPEHHS B TNPUPOAE U TEXHHUKE, BIIMSIHUE
aTMOC(epHOro [aBJeHUs Ha XKHBOI OpPraHK3M; IUIaBaHUE PBIO; pbluard B TeJie YeJOBeKa, Mpu
5TOM TMEPEeBOOUTb TMPAKTHYECKYIO 3a7adyy B y4eOHYIO, BBIAEJSITb CYLIECTBEHHbIC
CBOMCTBA/MPU3HAKY (PU3NIECKUX SBIICHHIA;

OMUCHIBATh H3YYEHHBIE CBOWCTBA TeNl M (DUIUUECKHE SIBJICHHS, HCIOJB3YS (PU3ndecKue
BeJIMYMHBI (Macca, 00bEM, MIOTHOCTh BELIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSI CKOPOCT,
CHJIa YIIPY TOCTH, CHJIA TSDKECTH, BEC TeJa, CUJla TPEHUs, IaBjieHue (TBEPIOro TeNa, JKUIKOCTH,
rasa), BbITAJIKUBAIOINAS CUJIA, MEXaHH4YeCKas paboTa, MOIIHOCTD, MJIEYO CHJIbI, MOMEHT CHIIbI,
KO3((PHULMEHT MOJIE3HOTO IEHCTBUSI MEXaHU3MOB, KHHETHYECKasi M MOTEHLUUANIbHAsS YHEePrHsi);
NpyU OMUCAHUM TPABUJIBHO TPAKTOBATH (DHU3UUECKUN CMBICT HCIONb3YEMbIX BEIMYHH, WX
0003HAUEHHS U €MUHHIIbI (PU3UUECKUX BENUYHMH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE TaHHYIO



(U3NIECKYIO BETMUYUHY C JPYTUMH BEIMYHMHAMU, CTPOUTD rpaUKy U3YYEHHBIX 3aBUCUMOCTEH
(U3HUECKUX BEJIU YHH,

XapaKTepU30BaTh CBOWCTBA TeJ, (U3UUECKHE SBJICHUS M IPOLECCHI, HCIOJB3Ys MpaBHia
CIOXeHusi cusl (BIOJb OMHOU mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MPaBWJIO paBHOBecHs pbiuara (OJOKa), «30JI0TOE TPABHIIO» MEXAaHUKH, 3aKOH COXpPaHEHUs
MEXaHHMYECKOW SHEPTHH;, NMPH 3TOM J1aBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aIHCHIBATH
€ro MaTeMaTHYeCKOEe BBIPAKEHHE,

OOBSICHATD (PU3MUECKUE SIBJICHUS, MPOLECCHI U CBOHCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CHUTyallMHd MpPAaKTUKO OPHUEHTUPOBAHHOTO XapaKTepa: BBIIBISATH MPHYMHHO- CIIEICTBEHHbBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1-2 JIOTMYECKHX LIaroB ¢ OMOpoi Ha 1-2 M3yueHHBIX CBOWCTBA
(U3NUeCKUX SIBICHUH, (PU3MUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH,

pewmarh pacuérHble 3a7aud B 1-2 MEHCTBHA, MCIIONB3Ysl 3aKOHBI U (POPMYJIBI, CBSI3BIBAOLINE
¢u3nyeckne BEJWYMHBI. HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4yM 3aIUCBIBATH KPATKOE YCIIOBHE,
MOJCTABJIATh (pU3Myeckre BENUYMHbI B (QOPMYJIBI M TNPOBOAUTH pac YETHI, HAXOIUThb
CTIPaBOYHBIC TaHHBIE,

HEOOXOIMUMBIE Uil PELICHUs 3a/1a4, OLCHUBATh PEATUCTHYHOCTb IMOJYYEHHON (PU3UUECKOM
BEJIMYUHBI,

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEMINTh MPH MOMOLIN (PU3UYECKHX METOMIOB; B
OTMCAHUH WCCIIEIOBAHUS BBIACISITH MPOBEPIEMOE MPEANOIOKEeHne (THUIOTe3y), pa3indarh U
UHTEPIPETHPOBATD MOJYICHHBIH PE3yJIbTaT, HAXOIUTh OLUIMOKH B XOA€ OTBITA, JEJIaTh BHIBOIBI
IO €ro pe3yJbTaTam;

NPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3MYECKHX SIBICHUH WM (PU3HMUYECKUX CBOWCTB T
dbopMyIHpOBaTh TPOBEPSIEMBIE MPEANONIOKEHHs, COOUPATh YCTAHOBKY M3 MPENJIOKEHHOTO
000pyIOBaHMUs, 3aIIMChIBATD XO/ ONBITA U (POPMYJIHPOBATEH BHIBOJIBL,

BBIMIOJIHATD TPAMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Teja, O00béMa, CHIIbI |
TEMIEPATypPhl C HCIIOJIb30BAHHEM aHAJIOTOBBIX U IIM(POBBIX MPUOOPOB; 3aIMUCHIBATD MTIOKA3AHUS
nprOOpPOB € YUETOM 3aaHHON aOCOTFOTHON NMOTPEITHOCTH U3MEPEHHIA,

NPOBOJUTH HCCICJOBAHUE 3aBUCHMOCTH OJHOW (PM3MUECKOW BEIMYMHBI OT JPYyrod ¢
UCTIOJI30BAHMEM NPSMBIX U3MEPEHHH (3aBUCHMOCTH MyTH PABHOMEPHO IBHKYIIETOCs TeNa OT
BPEMEHHU IBIDKEHHs TeJa, CHUJIBl TPEHHUS CKOJBKEHHUs OT Beca Teja, KadecTBa 0OpadoTKH
MOBEPXHOCTEH TEJ U HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOIIAAH CONIPHUKOCHOBEHUS TEJ, CHIIBI
YIOPYrOCTH OT YAJIMHEHHS MPY’KUHBI, BBITAJIKUBAIOLIEH CHUJIBI OT 00bEMA MOTPYKEHHON HacTh
Tela M OT IJIOTHOCTH JKUAKOCTH, €€ HEe3aBHCHMMOCTH OT IUIOTHOCTH Te€Ja, OT TJyOWHBI, Ha
KOTOPYIO TOTPYXKEHO TeJIO; YCIOBHHA TUIABAHUS TEJ, YCIOBHHA PaBHOBECHs pbiuara U OJOKOB);
y4acCTBOBATb B IUIAHUPOBAHUM Y4E€OHOTO HCCIIEIOBAHMs, COOMPATh YCTAHOBKY M BBIMOJHATH
U3MEPEHUs, ClIeAysl TPEINIOKEH HOMY IUIaHy, (UKCHUPOBATh pPE3YJbTaThl IOJYYEHHOH
3aBUCHMOCTH (PM3MUECKUX BEJIMYUH B BHIE NPEMJIOKEHHBIX TaOMUI W rpaduKoOB, AeNaThb
BBIBOJIbI IO PE3yJIbTaTaM UCCIICIOBAHMS,

MPOBOJUTH KOCBEHHBIE M3MEPEHUsT (PU3NIECKUX BEITMUNH (IIJIOTHOCTD BELIECTBA XKUIAKOCTH H
TBEPIOTO TEJa, CUJa TPEHUS CKOJIbKECHHUS, NaBJICHHE BO3AYXa, BBITAJIKUBAIOLIAS CHUJIA,
IEUCTBYIOIAsl Ha TIOTPYXKEHHOE B JKUAKOCTb TEJNO; KOX(PPHUIMEHT TIOJNE3HOTO ACHCTBUS
NPOCTBIX MEXaHU3MOB), CIENysl MPEIOKEHHONH HHCTPYKLUH: NMPU BBINOJIHEHUH H3MEpPEHHI
coOupaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIIATH 3HAYSHUE HICKOMOM BEJIH YHMHBI,
coOmoaTh nNpaBmiia TEXHUKHA O€30MacHOCTH MpH padboTe ¢ 1adopaTopHbIM 000PYIOBAHHUEM,
YKa3bIBaTh MPUHLIUIBI IEHCTBHS MPUOOPOB U TEXHUUYECKHUX YCTPOICTB: BECHI, TEPMOMETP,
IMHAMOMETP, COOOIIAOLTNECS COCYIbI, OapOMETP, pbIUuar, MOJBWKHBINA U HETIOABIKHBIN OJIOK,
HAKJIOHHAsSI TJIOCKOCTB;

XapaKTepU30BaTh MPUHLHUIBI ACHCTBUS W3yYEHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOMHCTB C
Omopoil Ha wuX omnucaHus (B TOM 4YHCIE. MOALIMITHUKH, YCTPOMCTBO BOIOIPOBOJA,
THIPABINYECKUI Mpecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOH HACOC, apeoMeTp), HUCIOJb3Ys
3HAHUS O CBOMCTBAX (PU3NUECKHUX

SIBJIEHUH 1 HEOOXOuMbIe (PH3MUECKIE 3aKOHBI U 3aKOHOMEPHOCTH,



NPUBOAUTE MPHUMEPB! / HAXOAUTh UHGOPMAIMIO O MPUMEPax MPAKTHYECKOrO HUCIOJIb30BAHUS
$u3nIecKUX 3HAHWI B MOBCEIHEBHOH JKU3HU AJIs1 o0ecredeHns1 0e30MacHOCTH NPy 00pareHn
¢

npubopaMu U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUs 3I0POBbsl M COOIONEHHUS HOPM
HKOJIOTMYECKOT0 TIOBEACHHUS B OKPYKAIOLIEH cpene;

OCYILIECTBIISATH OTOOP UCTOYHHUKOB HHpOpMaLnu B ceTH MIHTEPHET B COOTBETCTBHUH C 33JaHHBIM
MOMCKOBBIM 3aMPOCOM, HAa OCHOBE HMMEIOLINXCS 3HAHUH M TyTEM CPaBHEHUS Pa3IMYHBIX
UCTOYHUKOB BBIACISTh WH(POPMALUIO, KOTOpAs SBISIETCS MPOTUBOPEUYMBON MM MOXKET OBbIThH
HEJIOCTOBEPHOM,

UCTIOJB30BAaTh TIPU BBINOJHEHWH YUeOHBIX 3aJaHWNA HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
($u3nIeCKOro Comep’KaHUs, CHPABOYHBIE MaTepUaNbl, pecypchl ceTd WHTEpHeT, BIaneTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HMH(POpPMALMH W3 OMHOW 3HAKOBOM
CHCTEMBI B JPYTYIO;

co3maBaTh COOCTBEHHBIE KPAaTKHE INHCbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MHPOpPMALUHU (PU3UIECKOTO CO IEPKAHMs, B TOM YHCIIE MyOJINYHO AEIaTh KPaTKUe
cooOLIeHNsT O pe3yJbTaTax MPOEKTOB WM y4eOHBIX HCCIENOBAHMN, NMPU 3TOM TI'PAMOTHO
UCTIOJIb30BATh U3YUEHHBIH MOHATUHHBIN anmapaTr Kypca GU3NKH, COMPOBOXKAAThH BBICTYILICHHE
Mpe3eHTalNeN,;

NIPU BBITIOJTHEHUH YUeOHBIX IPOEKTOB M UCCIEAOBAHUH pacpenessiT 00s3aHHOCTH B IPYIIIE B
COOTBETCTBUU C TIOCTABJICHHBIMH 3a/1a4aMH, CJICOUTHh 32 BBINOJHEHHEM IUIaHA ACHCTBUH,
a/IeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B IEATEIHOCTD IPYIIIHL;

BBICTPaNBaTh KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, YIUTHIBAsi MHEHUE OKPY KAFOIIHX.



TEMATHYECKOE IINIAHUPOBAHUE

HanmenoBanue Konuuecrso yacos OnekTpoHHbIE (HUPpPOBBHIE)
Ne Hdara Bugael, popmel
o/ | PASACNIOB HTEM | BCero Kontpoasnbie | [IpakTuueckne - Buas! gesitensHOCTH KOHTPOISI o0pasoBaTe/IbHbIE
MPOrPaMMbI padoThI padoThI pecypebl
Pasnen 1. dusuka u eé pojib B NO3HAHMH OKPY/KAIOIIEro MUPa
1.1 | ®uznka — 2 0 0 BrisiBnenue paznuunii | YCTHBIN OIpoOC; http://school-
HAYKA 0 MeXIy PU3NIECKUMU collection.edu.ru
npupoae 1 XUMHYECKUMHU http:/fcior.edu.ru
npespawmerusiMu (MC http://www fizika.ru
— XUMUsI), http://college.ru/fizika/
PacnioznaBanue u http://www.school. mipt.ru
KJIacCU(pUKAIIHS http://kvant.mccme.ru/
dusngecknx http://'www.e-
SIBJICHUIA science.ru/physics
MEXaHUYECKHX, http://nano-edu.ulsu.ru
TEIJIOBBIX, http://www all-fizika.com/
3NEKTPHUUECKUX, http://interneturok.ru/ru
MarHUTHBIX U http://elkin52.narod.ru/
CBETOBBIX; http://www all-fizika.com/
Habmonenne u
OMHUCaHUE
bu3ruecKux
SIBIICHU,
1.2 | ®uznueckue 2 0 1 OmnpeneneHue EHbI YcTHBIN oTIpOC; http://school-
BEJTHYUHBI TEeJICHUS [ITKAJTbI naboparopHast collection.edu.ru
U3MEPUTENILHOTO pabora Nel; http://fcior.edu.ru
npubopa; http://www fizika.ru

http://college.ru/fizika/
http://www.school. mipt.ru
http://kvant. mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru



http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www
http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru

http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

1.3

EcrecTBenHo-
HAYYHBII METOA
NMO3HAHMS

Brigukenue
TUTIOTE3,
OOBSCHSIIOINX
MPOCTHIE SIBJICHUS,
HarpuMmep:

- IoueMy
OCTaHaBJIMBACTCSA
JBIDKYIIEECS 110
TOPHU30HTAJIBHOU
MOBEPXHOCTHU TEJIO,

- IOYEMY B KAPKYHO
MOro/ly B CBETJION
OoAeXKAe MPOXJIaaHEH,
4eM B TEMHOI,
[Ipennoxxenue
crocoOOoB MPOBEPKHU
TUTIOTE3;
IIposenenue
HCCJIEIOBAHUS TIO
NpOBEpPKe KaKOH-1mb0
TUTIOTE3bI, HAPUMED:
JaJIbHOCTD IOJETA
IapHKa, MyLIEHHOTO
TOPU30HTANIBHO, TEM
Ooublie, yuem OOJIbIIE
BBICOTA MYCKa,
ITocTpoenue
MPOCTENUIINX
Mozenel PU3NIeCcKx

YcTHBII 0onpoc;
nTadopatopHas
pabota No 2;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru
http://college.ru/fizika/
http://www.school. mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/



http://www
http://interneturok
http://elkin52
http://www
http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www

SIBJICHU (B BUIE
PHUCYHKOB HJIH CXEM),
HarpuMmep, najgeHne
npeaMeTa,
MPSIMOJIMHETHOE
pacmpocTpaHeHue
CBETA,

Hroro no pazneny

6

Paznen 2. llepponavyajibHbIe CBEICHHSI 0 CTPOCHHH BElIECTBA

2.1 | Ctpoenue 1 0 0 Habmonenue u YcTHBIN oTIpOC; http://school-
BElIEeCTBA WHTEPIIPETALHS collection.edu.ru

OTIBITOB, http://fcior.edu.ru
CBU/IETENIbCTBYIOLTNX http://www fizika.ru
00 aToMHO- http://college.ru/fizika/
MOJIEKYJISIPHOM http://www.school. mipt.ru
CTPOCHHH BEILECTBA: http://kvant.mccme.ru/
OTIBITHI C pac http://'www.e-
TBOPEHHEM science.ru/physics
Pa3JINYHBIX BEIIECTB http://nano-edu.ulsu.ru
B BOJIE; http://www all-fizika.com/
Ouenka pa3mepos http://interneturok.ru/ru
aTOMOB M MOJIEKYJI C http://elkin52.narod.ru/
UCTIOJIb30BaHUEM http://www all-fizika.com/
¢oro rpadui,
MOJIYYCHHBIX Ha
ATOMHOM CHJIOBOM
mukpockorne (ACM);
Onpenenenne
pa3sMepoB MaJbIX TeJ,

2.2 | IBukeHnue u 2 0 1 Habmonenue u YcTHBIN oTIpOC; http://school-

B3auUMoOJdeHCTBHE
YACTHIL
BEIeCTBA

oObsicCHEHHE
OpPOYHOBCKOTO
ABHMXKCHUSA U ABJICHUA

Jlaboparoprast
pabota Ne3;

collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru



http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www
http://school-
http://fcior.edu.ru
http://www.fizika.ru

mbdysuu;
IIpoBenenue u
O0OBSICHEHHE OIIBITOB
10 HaOJIFOIEHHIO
TETUIOBOIO
pacIIUpEHHs ra3os;
IIpoBenenue u
O0OBSICHEHHE OIIBITOB
1o OOHAPYKEHUIO CHIT

http://college.ru/fizika/
http://www.school. mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/

MOJIEKYJISIPHOTO http://www.all-fizika.com/
MPUTSKEHUA U
OTTAJIKMBAHMA,
2.3 | ArperaTHbie Ormucanme (¢ YcTHBIN oTIpOC; http://school-
COCTOSIHUS UCTIOJIb30BaHUEM CamocrositenbHas | collection.edu.ru
BElIEeCTBA MPOCTBIX MOJIENIEH) pabota Ne 1; http://fcior.edu.ru

OCHOBHBIX Pa3aIn4uil
B CTPOCHMHU T'a3oB,
SKUJIKOCTEN U
TBEPIBIX TEJI,
OObsicHeHUe MaJIoN
CXKUMAEMOCTH
SKUJIKOCTEN U
TBEPIBIX TEI,
00BN
C)KUMAEMOCTH Ta30B,
OObsicHeHUE
coxpaHeHHst (POPMBI
TBEPABIX TENI U
TEKYy4E€CTH KUJIKOCTH,
IIpoBeneHue ONBITOB,
JNOKa3bIBAKOLIHUX, YTO
B TBEPAOM COCTOSIHUU
BOJIbl YACTHULIBI

http://www fizika.ru
http://college.ru/fizika/
http://www.school. mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/



http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www
http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www

HAXOMASITCS B CPEAHEM
JaJblie IPyr OT
apyra (TUIOTHOCTh
MEHBIIE), YeM B
JKHIKOM;
YcraHoBneHue
B3aMMOCBSI3U MEKITY
0COOEHHOCTSIMH
arperaTHbIX
COCTOSIHUM BOJABI 1
CYLIECTBOBAaHUEM
BOIHBIX OPraHU3MOB
(MC — buonorus,

reorpadus);
Hroro no pazneny: 5
Paznen 3. JIpuskeHune U B3aMOAeHCTBHE TeJ
3.1 | Mexanuueckoe 3 Uccnenosanue YcTHBIN oTIpOC; http://school-
ABHKEHUE PaBHOMEPHOTO naboparopHast collection.edu.ru
IBUKEHUS U pabota Ne4; http://fcior.edu.ru

OTIpeneNICHUE ero
MPU3HAKOB,;
HabGmonenue
HEPAaBHOMEPHOTO
IBIDKEHUS U
OTIpeneNICHUE ero
OTJIUYHH OT
PaBHOMEPHOTO
JIBUOKEHUSI,
Pemenne 3aga4d Ha
OTpeIeNIeHrE TYTH,
CKOPOCTH U BpEMEHU
PaBHOMEPHOTO
JIBUOKEHUSI,

http://www fizika.ru
http://college.ru/fizika/
http://www.school. mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/



http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www

Ananus rpapukoB
3aBUCUMOCTH MYTH U
CKOpPOCTH OT

BpPEMEHU,
3.2 | UHepuus, OObsicHeHUE U YcTHBIN oTIpOC; http://school-
macca, MPOTHO3UPOBAHUE naboparopHast collection.edu.ru
IUIOTHOCTh SIBJICHU, pabota Nes; http://fcior.edu.ru
00y CIIOBJICHHBIX KOHTPOJIbHAS http://www fizika.ru
UHEpLHEH, pabora Nel; http://college.ru/fizika/

HaIrpuMep: 4To
MIPOUCXOAUT TPH
TOPMOKEHHUH HJIN
PE3KOM MaHEBpe
aBTOMOOWJISI, TOYEMY
HEBO3MOKHO
MTHOBEHHO
MPEKPaTUThb
IBIDKCHHE Ha
BEJIOCHUIENE WU
CaMOKaTe U T. 1.,
IIpoBenenue u
AHAJIN3 OTIBITOB,
JEMOHCTPHUPYIOLITNX
U3MEHEHHE CKOPOCTH
IBIDKCHUS TEJIA B
pe3yabpTare NeUCTBUS
Ha HETrO IPYTuxX Tel,
Pemenne 3amay Ha
OIpeneNeHNue MacChl
Tena, ero o0beéma u
MJIOTHOCTH,
IIpoBenenue u
AHAJIN3 OTIBITOB,

http://www.school. mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/



http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www

JE€MOHCTPHUPYIOIIUX
3aBUCUMOCTD
HU3MEHEHUs1 CKOPOCTH
TeJia OT €ro Macchbl
MIPU B3aUMOJEHCTBUN
ten. M3mepenne
Macchbl Tena
Pa3IUMYHbIMU
crocodamu;
Onpenenenne
IJIOTHOCTHU TeNa B
pesyJbTare
U3MEpEHUs ero
Macchl U

00BEMa;

3.3

Cuaa. Buasl cua

14

H3yuenne
B3aUMOJICHCTBHS KaK
MPUYHHBI U3MEHEHUS
CKOPOCTH TeJia WIIH
ero aedopmarumy,
Omnucanue peanbHbIX
CUTyalui
B3aUMOJICHCTBHUS TEJ
C TIOMOIITBIO MOJICIIEH,
B KOTOPBIX BBOJIUTCS
MOHATHE U
U300paKeHNe CUJTBI,
H3zyuenue cuinbl
YIPYTrOCTH.
Hccnenosanue
3aBUCHUMOCTH CHJIbI
YIPYroCcTH OT
VAJIMHEHUST

YcTHBII 0onpoc;
nTadopatopHas
pabota Neo;
nTadopatopHas
pabota Ne7,
KOHTPOJIbHAsI
pabota No2;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru
http://college.ru/fizika/
http://www.school. mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/



http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www

PE3MHOBOTO LIHYpa
WJIH TIPY>KUHBI (C
MOCTPOEHHEM
rpaduka);

Ananus
NPAaKTUIECKUX
CUTyalluii, B KOTOPBIX
MPOSIBIISIETCS
NEHCTBHUE CHUIIBI
yIPYrocTH
(ynpyroctsb Ms14a,
KPOCCOBOK, BETOK
aepesa u ap.),
Ananus
NPAaKTUIECKUX
CUTyalluii, B KOTOPBIX
MPOSIBIISIETCS
NEHCTBHUE CHUIIBI
yIPYrocTH
(ynpyroctsb Ms14a,
KPOCCOBOK, BETOK
aepesa u ap.),
AHanu3 CUTyaluH,
CBSI3aHHBIX C
SIBIIEHUEM TATOTEHHUSI.
ObmbsicHeHne
OpOUTAILHOTO
IBW)KEHUS TUIAHET C
UCTIOJIb30BAHUEM
SIBJIEHUS] TATOTEHUS U
3axona uHepuun (MC
— aCTPOHOMHSI);
H3mepeHnue Beca tena




C TIOMOIIBIO
JUHAMOMETpA.
ObocHOBaHUE 3TOTO
criocoda U3MEpPEeHHS;
AHanus u
MOJIETUPOBaHUE
SIBJICHUSI
HEBECOMOCTH;
DKCnepUMeHTaIbHOe
MOJIyueHue paBuiia
CJIOKEHUSI CHII,
HalpaBJIEHHBIX BAOJb
OHOMU MPSIMOM.
Onpenenenne
BEJIMYUHbI
PaBHOAEHCTBYIOLIEN
CUITL,
H3zyuenue cuinbl
TPEHUS CKOJIbKEHUS
U CUJIbI TPEHUS
MIOKOS,
Hccnenosanue
3aBUCUMOCTH CHUJIbI
TPEHUs OT Beca Tena
U CBOWCTB TPYLIUXCS
MOBEPXHOCTEH;
Pemenne 3anau ¢
HCIIOJIb30BaHNEM
dbopmyn anst pacuéra
CHUJIBI TSDKECTH, CUJIBI
YIPYTrOCTH, CUJIBI
TpEeHMUS,

Hroro no pazneny:

21




Paznen 4. JlaBnenne TBEPABIX TeJl, JKHAKOCTEH H razos

4.1

MaBnenmue.
epenaua
AaBJIeHHUsI
TBEPABIMH
TeJaMHu,
KHAKOCTAMH U
rasamu

3

0

0

AHanus u
O0OBbsSICHEHHE OMBITOB
U MTPAKTUYECKUX
CUTyalluii, B KOTOPBIX
MPOSIBJISIETCS CUJIA
TABJICHUS,
O0ocHOBaHUE
crnoco0oB
YMEHBIICHUS 1
YBEIUYEHUS
TABJICHUS,
H3yuenne
3aBUCHMOCTH
JIABJICHUS raza OT
o0béma u
TEMIIEPATYPHI,
H3yuenne
ocobeHHOCTEH
nepenavu JaBjaeHUs
TBEPABIMU TEJIAMU,
SKUIKOCTSIMHA 1
rasamu.
O0ocHOBaHUE
PE3yJIBTaTOB OIBITOB
0COOEHHOCTSIMH
CTPOCHHUSI BEIIECTBA B
TBEPIOM, KUAKOM U
ra3o00pasHOM
COCTOSTHUSIX,
DKCnepUMeHTaIbHOe
JIOKa3aTeNIbCTBO
3akoHa [ lackans;

YcTHBII 0onpoc;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru
http://college.ru/fizika/
http://www.school. mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/



http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www

Pemenne 3amay Ha
pacu€r naBjeHUs
TBEPIOTO TEJA,

42

lNaBaenue
SKHAKOCTH

HccnenoBanue
3aBUCUMOCTU
JABJIEHHS KUIKOCTH
OT TTyOHHBI
MOTPYKESHHUSI 1
IUIOTHOCTU
JKHIKOCTH,
Habmonenne u
00OBsICHEHHE
TUAPOCTATUIECKOTO
rnapaaokca Ha OCHOBE
3akoHa [lackass;
H3yuenne
COOOIIAO LI UXCS
COCYIIOB;

Pemenue 3amad Ha
pacu€r naBjeHUs
JKHIKOCTH,
OObsicHeHUE
MPUHLIMIIA ACHACTBUSA
TUIPABJIMYECKOTO
npecca,

Ananus u
00OBsICHEHHE
MPAKTHYECKUX
CUTYyaLU,
JEeMOHCTPHUPYIOIIHUX
MPOSIBJIEHUE
JABJIEHHS KUIKOCTH
u 3axkoHa Ilackans,

YcTHBII 0onpoc;
KonTponbsnas
pabota Ne3;

http://school-
collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru
http://college.ru/fizika/
http://www.school. mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/



http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www

Harpumep:
NPOIIECCOB B
OpraHusMe npu

ry1yOOKOBOAHOM
HeIpsiHun (MC —
ouonorus),

4.3 | AtmocdepHoe DKcnepuMeHTaj bHOe | YCTHBIN OTpocC; http://school-

AaBJIeHHE oOHapyKeHHe collection.edu.ru

aTMOCc(hepHOTO http://fcior.edu.ru
TaBJICHUS, http://www fizika.ru
Ananms u http://college.ru/fizika/

00BSICHEHUE OMBITOB
U TIPAKTHYECKUX
CUTYaLUH, CBSI3aHHBIX
C IEHCTBUEM
aTMocdepHOTO
TaBJICHUS,
OObsicHeHUE
CYIIECTBOBAHUS
arMocdepbl Ha 3emite
U HEKOTOPBIX
IUTAHETaX WIH €€
OTCYTCTBHS Ha
OPYTUX TUTAHETaX U
Jlyne (MC —
reorpadus,
aCTPOHOMHSA);
OObsicHeHUE
U3MEHEHHUS
MJIOTHOCTHU
aTMocdepsI ¢
BBICOTOH U
3aBUCUMOCTH

http://www.school. mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/



http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www

aTMocdepHOTO
JaBJICHHA OT BBICOTHI,
Pemenne 3amay Ha

pacyér
aTMocdepHOTO
IaBJICHUS,

H3yuenne
YCTPOWCTBA
OapomeTpa aHepOUaa,

4.4 | leiicrBue DKcnepuMeHTaj bHOe | YCTHBIN OTpocC; http://school-
SKHAKOCTH U oOHapyKeHHe Jlaboparoprast collection.edu.ru
rasa Ha NeNCTBUS )KUIKOCTH | padoTa Ne§; http://fcior.edu.ru
NOrpyKéHHOE B U rasa Ha KonTponbHas http://www fizika.ru
HHX TeJI0 MOTPYKEHHOE B HUX | pabota Ned; http://college.ru/fizika/

TEJO,

Onpenenenne
BBITAJIKUBAKOLIEH
CHUJIBL, AEUCTBYIOLIEN
Ha Telo,
HOTPYyKEHHOE B
JKUAKOCTD;
IIpoBenenue u
00CyKIIEHUE OTBITOB,
JE€MOHCTPHUPYIOIIUX
3aBHCHUMOCTD
BBITAJIKUBAKOLIEH
CHUJIBL, AEUCTBYIOLIEN
HA TeJIO B JKUIKOCTH,
oT 00BéMa
MOTPY>KEHHOMU B
JKUJKOCTDb 4aCTH TeJa
1 OT IUIOTHOCTH
JKUAKOCTH,

http://www.school. mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/



http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www

Hccnenosanue
3aBUCUMOCTHU Beca
TeJia B BOJE OT
o0béma
MOTPY>KEHHOMU B
JKUAKOCTb HacTH
Tena,

Pemenue 3anau Ha
IIPUMEHEHNE 3aKOHA
Apxumena u ycnoBus
TJIaBaHUs Tell,

Hroro no pazneny: 21
5.1 | PaGora u 3 DKcnepuMeHTaj bHOe | YCTHBIN OTpocC; http://school-
MOIIIHOCTD oTpereNieHre collection.edu.ru

MEXaHUIECKOM http://fcior.edu.ru
paboThI CHITBI http://www fizika.ru
TSDKECTH TIPU http://college.ru/fizika/
MAJICHUU TeJIa U CUITbI http://www.school. mipt.ru
TPEeHUS IPU http://kvant.mccme.ru/
PaBHOMEPHOM http://'www.e-
nepeMeleHIH Tejia science.ru/physics
N0 TOPU3OHTAIBHON http://nano-edu.ulsu.ru
MOBEPXHOCTH,; http://www.all-fizika.com/
Pacuér momrHocTH, http://interneturok.ru/ru
pa3BUBaEMOH Npu http://elkin52.narod.ru/
MoABEME TI0 http://www all-fizika.com/
JIECTHHLIE,
Pemenue 3anau Ha
pacyér
MEXaHUYECKOH
paboThI M MOLITHOCTH,

5.2 | IlpocTbie 5 Omnpenenexnue YcTHBIN ompoc; http://school-



http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www
http://school-

MEXAHHU3MbI

BBINIPBIIIA B CHJIE
MPOCTBIX MEXaHU3MOB
Ha MpUMepe prIvara,
MOJIBIKHOTO |
HETIOJBIKHOTO
OJIOKOB, HAKJIOHHO
TUIOCKOCTH,
Hccnenosanue
yCIJIOBHSI pABHOBECHS
pblyara,
OOGnapykeHue
CBOMWCTB NMPOCTBIX
MEXaHI3MOB B
Pa3IUYHBIX
UHCTPYMEHTAaX U
NPUCTIOCOONEHHSX,
UCTIOJIb3YEMBIX B
OBITY U TEXHUKE, &
TAKXKE B JKUBBIX
opranuszmax (MC —
ouonorus),
DKCnepUMeHTaIbHOe
J0Ka3aTeIbCTBO
paBeHCTBa paboT npu
PUMEHEHUH
MPOCTBIX
MEXaHH3MOB,
Omnpenenenne KT
HAKJIOHHOHN
TUIOCKOCTH,

Pemenue 3anau Ha
NPUMEHEHHE TIPaBuiIa
pPaBHOBECHS pplyara u

Jlaboparoprast
pabota Ne9;
Jlaboparoprast
pabdota Nel0;

collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru
http://college.ru/fizika/
http://www.school. mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/



http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www

Ha pacuét KII/I;

5.3 | Mexannueckas 4 DKcnepuMeHTaj bHOe | YCTHBIN OTpocC; http://school-
JHepPrusi oTpereNieHre Jlaboparoprast collection.edu.ru

U3MEHEHHS padorta Nell; http://fcior.edu.ru
KUHETHYECKOH U KonTponbHas http://www fizika.ru
MOTEeHLIUATbHON pabota Nes; http://college.ru/fizika/
SHEPTrHUH TeJa PHU ero http://www.school. mipt.ru
CKaTbIBAaHUU 10 http://kvant. mccme.ru/
HAKJIOHHOH http://www.e-
MJIOCKOCTH, science.ru/physics
dopmynupoBaHue Ha http://nano-edu.ulsu.ru
OCHOBE http://www all-fizika.com/
UCCJICZIOBAHUS 3aKOHA http://interneturok.ru/ru
COXpaHEHHS http://elkin52.narod.ru/
MEXaHUIECKOM http://www all-fizika.com/
SHEPTUH,
Ob6cyxneHne rpaHnLl
NPUMEHUMOCTHU
3aKOHA COXPaHEHHsI
SHEPTUH,
Pemenne 3amau ¢
HCIIOJIb30BAHUEM
3aKOHA  COXPaHEHHsI
SHEPruH,

Hroro no pazneny: 12

PesepBHOE Bpems 3

OBLLEE

KOJIMYECTBO 63

YACOB 110

ITPOTPAMME



http://school-
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant
http://www.e-
http://nano-edu.ulsu.ru
http://www
http://interneturok
http://elkin52
http://www

MHOYPOYHOE IIVTAHUPOBAHMUE

e KoaunuecTBo yacoB Tata Buasbl,
- Tema ypoxka KOHTPOJIbHbIE | IPAKTHYECKHE (¢popmbl
n/n BCEro H3y4YeHHs
padoThI padoThI KOHTPOJIsI

1 | ®usuka - Hayka o 1 0 0 YcTHbIl
npupoJe. Onpoc;

2 | SBnenus npupoaBbL 1 0 0 YcTHbIl
dusnueckue Omnpoc;
SIBJICHIISL.

3 | ®usuueckue 1 0 0 YcTHbI
BEJIMYUHBI. OTpoC;
Hsmepenue
busmuecKux
BEJIMYHH.

[Torpewnocte
WU3MEPEHUI.
MexnyHapoaHas
CHCTEMA eTUHHII

4 | JlabopaTtopHast 1 0 1 Jlaboparopuas
paboTta pabora;
Nel«Omnpenenenue
LIEHBI JIeNIeHUs
HU3MEpUTENBHOTO
npudopa»

5 | JlaboparopHas 1 0 1 Jlaboparopras
pabota No2 pabora;
«U3mepenne oObémMa
TBEPIOTO TEJIA»

6 | Onucanue 1 0 0 YcTHbI
(bU3NIECKUX SBICHHUH OTpoC;
C MOMOILBIO MOAEJIEH

7 | ATOMBI U MOJIEKYJIBI, 1 0 0 YcTHbIl
ux pazMepbl. ONbITHI, Ompoc;
JOKa3bIBaIOLI1e
IUCKPETHOE
CTpOEHHE BeIleCTBa

8 | JlaboparopHas 1 0 1 Jlaboparopras
pabdota Ne3 «Ouenka pabora;
IuaMeTpa aToMa
METOIOM PSIIOBY

9 | bpoyHosckoe 1 0 0 YcTHbII
IBUKEHUE. OTIpOC;
HAuddysus.

B3aumonelicteue
YaCTHUI] BELeCTBA!
NPUTSKEHNE U
OTTAJIKUBAaHUE

10 | ArperatHsbie 1 0 0 YcTHbIl

COCTOSIHUS BEIECTBA: OTIpOC;

CTPOCHHUE rasos.,
JKUJKOCTEH U
TBEPOBIX
(KpUCTAJUTMYECKHX )




TEII

11

CamocTtosTenpHas
pabdota Nel mo Teme
«IlepBoHavanbHbIE
CBEIEHUs O
CTPOEHUH BEIECTBAY

ITucemMeHHBIN
KOHTPOJIb,

12

MexaHuueckoe
IBUKEHUE.
PasHOMeEpHOE 1
HEpaBHOMEpHOe
IBUKEHUE.
Cxopoctb. Cpennsst
CKOPOCTb IIpU
HEPaBHOMEPHOM
JBUKEHUMU.

VY cTHBIN
OTIpoc;

13

Pacuer nytu n
BpPEMEHU JIBUKEHUS

ITucemMeHHBIN
KOHTPOJIb,

14

Jlaboparoprast
pabota Ne4
«Omnpenenenue
CpenHel CKOpOCTH
CKOJIb)KEHUSI [IaPHKa
M0 HAaKJIOHHOM
MIJIOCKOCTI»

Jlaboparoprast
pabora;

15

SIBneHue UHEPLMU.
3aKOH UHEPLUH.
BzaumopeiicTeue Ten
KaK IpUYrHA
W3MEHEHUS CKOPOCTH
IBIDKeHUs Tea Macca
KaK Mepa
WHEPTHOCTH TeNa

VcTHBIN
OTIpoc;

16

IInoTHOCTD
BelnecTBa. Pemenne
3a1a4 Ha
oTpeeNIeHe MacChl
Tena, ero o0beéMa u
[JIOTHOCTHU

ITucemMeHHBIN
KOHTPOJIb,

17

Jlaboparoprast
pabora Ne 5
«Onpenenenue
IUIOTHOCTH TBEPIOTO
Tena»

Jlaboparoprast
pabora;

18

KonTponbHas pabota
Nel mo Temam
«MexaHU4eCcKoe
IBIoKEeHHE», «Macca,
IUIOTHOCTBY

KonTponbsnas
pabora;

19

Cua kak
XapaKTepPUCTUKA
B3aUMOIEHCTBUS TeJ

VY cTHBIN
OTIpoc;

20

SBneHue TATOTEHUS.
Cuna tsxecT

VY cTHBIN
OTpoc;

21

Cua YOPYTOCTH.

VY cTHBIN




3akoH ['yka OIpoc;

22 | Peluenue 3amad Ha
3akOH ['yka

23 | Bec Tena. YcrHbI
HesecomocTh OIpoc;

24 | Pemenue 3aga4d Ha ITuceMeHHBIH
pacy€T Beca Tea KOHTPOJIb,

25 | Cuna TsDKeCTH Ha YcTHbI
OPYrUX MJIAHEeTax Onpoc;

26 | Jlaboparopnas Jlaboparopuas
pabota Ne 6 pabora;
«I"'panynpoBanue
MPY>KUHBI U
U3MEPEHHUE CUIT
JTUHAMOMETPOM.

27 | CnoskeHue CHIIL, VY CTHEIN
HaIPaBJIEHHBIX 10 OTIpOC;
OJHOM MPSIMOM.

PaBHOneiCcTBYIOIAsK
cul

28 | Pemenue 3aga4d Ha YcTHBIN
pacuer OIIpOC;
PaBHOAECHCTBYIOLLEH ITucbmeHHbIH
cuJl KOHTPOJIb;

29 | Cuna TpeHus. YcTHbI
Tpenune ckonbxeHus OIIpoC;
U TPEHUE TIOKOSI.

Tpenue B mpupoze u
TEXHUKE

30 | JlaboparopHas Jlaboparopras
pabora Ne 7 pabora;
«BpIsACHEHUE
3aBUCUMOCTH CHJIbI
TPEHUS CKOJIbXKCHUS
OT TUIOLIAH
COTNIPUKOCHOBEHUS
TEN U
MPHKUMAKOLIEH
CHJIBD)

31 | Pemenue 3amad 1o YcTHBIN
TemMam «CuibDy, OIpoc;
«PaBHOAENCTBYIOIIAsA ITuceMeHHBIH
CHUIDY KOHTPOJIb;

32 | KonrponpHas padora YcrHbil
Ne2 no Teme «Cuna. OTIpoc;
Bunsr cum»

33 | HaBnenue. CriocoObl YcTHbIH
YMEHBIICHUS U OTIpOC;
YBEIUYEHUS
JABJICHUS

34 | JlaBneHue rasa. YcrHbI
3aBUCUMOCTD OIpoc;

IIABJICHUS ra3a OT
00béma u




TEMIEPATypPhl

35 | Ilepenaua naBneHus YcTHBIN
TBEPABIMH TEJIAMH, oTIpoc;
JKUIKOCTAMH H
razamu. 3aKOH
ITackans

36 | 3aBUCUMOCTD YcTHbI
JABJICHUS KUIKOCTH OTpOC;
OT TTyOHHBI
MOTPY>KECHHUSI.

I'uppocraTuueckuii
Mapaiokc

37 | Pemenue 3ama4u Ha YcTHBIN
pacu€eT naBjeHUs OIIpocC;
JKUJKOCTH

38 | Coolmarommecs YcTHbIH
COCYIBIL. OTIpOC;
I'mppasnuueckue
MEXaHU3MBbI

39 | Pemenue 3amad 1o YcTHBIN
Teme «/laBneHue B Ompoc;
JKHUIKOCTH U rase. ITuceMeHHBIH
3akoH [lackansy KOHTPOJIb;

40 | KonTponbHas pabota KonTponbsnas
Ne3 mo teme pabora;
«JlaBneHue B
JKUJKOCTHU U Taze.
3akon [Tackamsm»

41 | Atrmocdepa 3emin u YcrHbil
aTMocdepHoe OTpoC;
nasnenue. I Ipuannsl
CYLIECTBOBAHUS
BO3AYLIHOMN
06004k 3eMin

42 | Onsit Toppuyennu. YcrHbI
Hsmepenue OIIpoC;
aTMocdepHOTO
JABJICHUS

43 | 3aBUCUMOCTD YcrHbI
aTMocdepHOTO OTIpoC;
JaBJIEHUS OT BBICOTBI
HaJl YPOBHEM MOPsI

44 | IIpuboper anst YcrHbii
HU3MEPECHHUS OTIpOC;
aTMocdepHOTO
JABJICHUS

45 | Pemenue 3aga4d Ha YcTHBIN
pacuer OIIpoC;
aTMocdepHOTO [MucbMeHHbIH
JABJICHUS KOHTPOJIb;

46 | CamocTosTenbHast YcrHbI
pabota No2 o Teme OIpoc;
«AtmochepHoe

JABJICHHEC




47 | Je#cTBue JKUAKOCTH YcTHBIN
U rasa Ha Ompoc;
HOTPY>KEHHOE B HUX
TEJIO

48 | BeiTaakuBaromas YcTHBIN
(apxumenoBa) cuia. OTpoc;
3akoH Apxumena

49 | Pemenue 3aga4d Ha YcTHBIN
3aKOH Apxumena OIpoc;

50 | JlaboparopHas Jlaboparopuas
pabora Ne 8 pabora;
«Onpenenenue
BBITAJIKUBAKOLIEH
CHUJIBL, AEHCTBYIOLIEH
Ha Telo,

MOTPY>KEHHOE B
JKUJKOCTBY

51 | IlnaBaHue Ten. YcrHbI
BoszngyxonnasaHue Onpoc;

52 | Pemenune 3amad Ha YcTHBIN
IIPUMEHEHHE 3aKOHA OIpoc;
Apxumena U ycnoBus IIucemeHHbIN
TIJIaBaHMsI TeJ KOHTPOJIb;

53 | Konrponbnas pabota KonTponbsnas
Ne4 o Teme pabora;
«/JlencTBue
JKUJKOCTHU U Ta3a Ha
HOTPY>KEHHOE B HUX
TEJIoN

54 | Mexanuueckas YcTHbI
paboTa ompoc;

55 | MomHocTb YcTHBIN

onpoc;

56 | Pemenune 3amad Ha YcTHBIN
pacuér paboThl U OTpoC;
MOIIIHOCTH ITucbmeHHbIH

KOHTPOJIb;

57 | lIpocteie YcTHbIl
MEXaHU3MBbI. pbIUar, OIpoc;
OJIOK, HAKJIOHHAS
mockocTe. [Ipasuno
PABHOBECHSI pblyara

58 | JlaboparopHas Jlaboparopras
paboTa Ne9 pabora;
«Hccnenosanune
YCJIOBHI1 PAaBHOBECHS
phIuaray

59 | Ilpumenenue YcTHbIl
IpaBUJia paBHOBECHUSI Ompoc;
peryara K OJIOKy.

«30510TO€ MPaBUIIO»
MEXaHUKH

60 | KIIJI mpocTeix YcTHbIl

MEXaHHU3MOB. onpoc;




IIpocTeie MeXaHU3MBI
B OBITY M TEXHUKE.
Prryaru B Tene

4eJI0BEKa

61 | JlaboparopHas 1 1 Jlaboparopnas
pabdora Nel0 pabora;
«H3mepenne KIIJL
HAKJIOHHOHN
MJIOCKOCTI»

62 | Kunernueckas u 1 0 YcTHbI
MOTEeHLUAIbHAs OIpoc;
SHEprus.

IIpespamienue
OJIHOTO BUJA
MEXaHU4ECKON
SHEPruu B APYrou

63 | JlaboparopHas 1 1 Jlaboparopras
pabdora Nell. "3akon pabora;
COXpaHeHUs U
WU3MEHEHUsl DHEPTUu
B MEXaHUKe"

64 | Pemenue 3amad ¢ 1 0 YcTHBIN
HCIIOJIb30BaHHUEM OIpoc;
3aKOHA COXPAaHEHUS ITucbmeHHbIH
SHEpruu KOHTPOJIb;

65 | KontponpHas padora q 0 KonTponbsnas
NeS mo reme «Pabota pabora;

U MOLIHOCTb.
Oueprus»

66 | IloBTOpenue 1 0 YcTHbIl
MIPONUIEHHOIO OIIpoc;

67 | IloBTOpenue 1 0 YcTHbIl
MIPONUIEHHOIO OIIpoc;

68 | IloBTOpenue 1 0 YcTHbIl
MPOUIEHHOIO OIIpoC;

OBIIEE KOJIMYECTBO
YACOB I10 68 11

ITPOTPAMME




YYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YUEHUKA

@usuka, 7 knacc/Ilepoikun A B., OO0 «/IPO®PA»; AO «M3natenbctso [Ipocsemenuey; 1
METOIANYECKUE MATEPUAJIBI JJId YUUTEJIA
1. Ileppinkun A .B., I'yriuk EM. ®@usuka. 7 xnacc. — M.: poda, 2017
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru
http://www fizika.ru
http://college.ru/fizika/
http://www.school. mipt.ru
http://kvant. mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE OGPA30OBATEJ/IbHOT O ITPOLIECCA
YUEBHOE OBOPYJIOBAHUE

Tabmurer

1. ®usnyeckue BEIUIHMHBI
Ctpoenue BemecTsa. MOJIEKYJIBL.

Huddysus.

BsanmuOE npuTSIKEHNE U OTTAIKUBAHIE MOJIEKYJT.

Tpu cocrosiHuA BelecTsa.

MexaHn4ecKkoe IBUKEHHE.
Ckopoctb. EnuHuIs cKopocTu.
Hnepuus. Bzaumonelicteue Teu.

9. lInoTHOCTH BelecTsa.

10. Cuna. CnoxeHue AByX CHIL

11. Cuna tsxectu. Bec Tena.

12. Cuna ynpyrocru.

13. Cuna tpenus. TpeHue MoKosl.

14. laBnenue. /laBneHue rasza u >kUIKOCTH.

15. Bec Bo3ayxa. ATMocdepHOe naBieHHeE.

16. IlopiHeBO U )KUIKOCTHBIN HACOC.

17. Mexanudeckast pabota. MOIIHOCTb.

18. Ppiuar. MOMEHT CHUIIBL

19. PaBencTBO paboT NMpU UCTIOIB30BAHHE MPOCTHIX MEXAHU3MOB.

20. IloTeHuManbHasi U KHHETUYECKAst SHEPT UL .
OBOPYJIOBAHMUE JUIA MTPOBEJAEHWA JABOPATOPHBIX, IPAKTHYECKHUX PABOT, AEMOHCTPALIUU
Obopynosanue kabunera
1. Jocka yueOHasi MarHuTHast 2

.Cton yuurensckuii 1
. Ctyn yuurensckuii 1
. xag 4

2
3
4
5. Cton yueHuveckuii 18
6
7
8

i

. Ctyn yuenuueckuii 36
. Crenn «KpaTHble U NOJbHBIE €AUHULIBD) |
. Tabnnua «Hexotopbix ¢pusnueckux BennynH B cucreme CH» 1
9. IlpaBuna o TexHuKe 0€30MaCHOCTH NPH BBIMOJIHEHHE JTA00PATOPHOH padoThI 1
10. TTacropT xabunera 1
11. HOYTOYK
12. npoekTop
13. MY
Jlaboparoproe obopynoBaHue
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