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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAIOIIMXCS M OpraHU3alUi0 H3y4YeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UUTHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJAEPKAHHS WU
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMHUEH H (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUS, TO €CTh CIIOC00a MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUEeCKOTo OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usnku Ha 0a30BOM YpOBHE MPEINOJaracT OBJIAJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl OJIyYE€HUS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX



OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKAEHHONW pEIICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa HW3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupOBaHUE MPEACTABICHUNA O PO (DUBMKK ISl Pa3BUTHSL JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1ay:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEHNE YMEHUN OMHUCHIBATh U OOBSCHATH (DU3UUECKUE SIBJICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOMATh MPUPOIHBIC SBJICHUS U BBIOIHITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UH(pOpMaIuend (PU3NIECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHNMBaHNE WH(OpPMAITUY;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypoBeHb) B 7 kiacce — 68 yacoB (2 yaca B

HEJIEJTIO).



COAEPXAHUE OBYUEHUA

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEero Mupa.

®usnka — HayKa o npupoie. SABinenus npupoasl. PU3NYECKUE SBICHUS: MEXaHUYECKUE, TEIIOBBIC, AIEKTPUUECKUE,
MarHUTHbIE, CBETOBBIC, 3BYKOBBIC.

duznueckne Benu4WHBL M3Mepenue ¢usznuecknx BenudwH. Puszmueckue MpuOOpsl. [lorpemHOCTh M3MEpEeHUH.
MexayHapoiHasi CUCTEMA €IUHMUII.

Kak ¢usuka u papyrue ecTeCTBEHHbIE HAyKHM U3Y4aloT Npupoay. EcTecTBEeHHOHAY4YHBIM METOJ]] MO3HAHUS:
HaOJI0ICHUE, TTOCTAHOBKA HAYYHOTO BOIPOCA, BBIABHUKEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUMOTE3, OOBSICHEHHE
HaOroaemMoro sipiieHus. Onucanne GU3NUeCKUxX SBJICHUHN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIUIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC SIBIICHHUSI.

2. Dusuyeckue TpruOOPHI U MPOLIETypa MPSMBIX U3MEPEHHUM aHAJIOTOBBIM U ITU(POBBIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OrnpeneneHue 1eHbl ASICHUS KAl U3MEPUTEIHHOTO Tpudopa.

N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TETa.

Omnpenenenue pa3MepoB MajbIX TEN.

N3mepenue TemnepaTypbl IPU MOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEpaTyphI.

[IpoBeneHue ucciaea0BaHus MO MPOBEPKE TUMOTE3bI: JATBHOCTh MOJIETA MIAPUKA, MYIIEHHOTO TOPU30HTATIBLHO, TEM

I e

OombIIe, yeM OOJIBIIE BBICOTA MTyCKa.
Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUH BelllecTBA.
CtpoeHue BEelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, T0Ka3bIBAIOLINE JUCKPETHOE CTPOCHUE BEIIECTRA.
JIBmxenne yactuil BemiecTBa. CBS3b CKOPOCTH JABWIKEHHUS YACTHIl C TeMIleparypod. BpoyHOBCKoe ABUKEHUE,
nuddyszus. BzaumoaeiicTBre 4acTHI] BEIIECTBA: MPUTSIKEHUE U OTTAIKUBAHUE.



ArperatHble COCTOSIHMS BEILIECTBA: CTPOEHUE ra30B, KUJIKOCTEH M TBEPABIX (KPUCTAIIMYECKUX) Teld. B3anmocBs3b

MCIKOY CBOMCTBaAMU BCUICCTB B PA3HBIX arpCraTHbIX COCTOAHUAX W MX aTOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcobeHHocTH
arperaTHbIx COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO ABUKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue siBneHui, OOBACHAIOMMXCSA NPUTSKEHUEM WM OTTAIKMBAHUEM YaCTHUL BELECTBA.

Jlabopamopnvie pabomul u onvimaol.

1. OueHka AMaMeTpa aToMa METOJIOM PAJIOB (C UCTIONIb30BaHUEM GoTorpaduii).

2. OnpIThI 10 HAOJIIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHue U B3auMOACHCTBHE TeJl.

Mexanudeckoe aBwkeHUE. PaBHOMepHOe W HepaBHOMEpHOoe JBHKEHHE. CkopocTb. CpenHss CKOpPOCTb IpHU
HEPAaBHOMEPHOM JIBM>KEHUU. PacuéTr myTu v BpeMEHU JBUKECHMUS.

SIBnenne nHepuuu. 3akOH UHEPLIMU. B3anmonencTBre TeNl Kak NpUYMHA U3MEHEHNs CKOPOCTH JABHMKEHHS Tel. Macca
KaKk Mepa MHepTHOCTH Tena. IlnoTHocTh BemiecTBa. CBsi3b MJIOTHOCTA € KOJMYECTBOM MOJIEKYJ B €QuHUIE 00BEMA
BEILIECTBA.

Cuna xak xapakrepucTuka B3auMoaencTBusa Tena. Cuia ynpyroctd W 3akoH I'yka. M3mepeHue CHIIbl C IOMOIIBIO
JUHAMoOMeTpa. fIBleHHe TATOTEHHS W cuia TspkecTH. Cuila TsDKeCTHM Ha JIpyrux IutaHerax. Bec tema. HeBecomocTs.

CroeHune CHJI, HallpaBJICHHBIX IO OHOW npsmoil. PaBHoaencTByromas cuil. Cuna TpeHus. TpeHue CKONbKEHUs U TPEHUE
NOKosA. TpeHne B IpUpOJE U TEXHUKE.

Hemoncmpayuu.

1. HaGnroneHme MexaHMUeCKOTo JIBIKCHUS TeTa.

2. M3mMepeHune CKOpOCTH NPSMOJIMHENHOTO ABUKECHUS.

3. HaGmronenue sBieHUs HHEPLIUH.

4. HalGmnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJEHCTBUM TEI.
5. CpaBHEHHE Macc MO B3aUMO/JICHCTBUIO TEJL.



6.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimol.

1.

LA

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JABMIKEHUS (ITApUKa B KUIKOCTH, MOJICIN JICKTPUIECKOTO aBTOMOOMIIS 1
TaK jJayee).

OmnpeneneHue cpeaHel CKOPOCTH CKOJIbKEHHS OpycKa WIIH IIapyKa M0 HAaKJIOHHOH TIJIOCKOCTH.

OmnpeneneHne IIOTHOCTH TBEPIOTO Tea.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHHS (eopMaIiui) mpy>KHHBI OT MPUII0KCHHON CHUITHI.
OnbITEI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI TPEHHS CKOJBKEHHUs OT Beca Tella M Xapakrepa
COTIPHKACAIOITUXCS TTIOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnennie. CriocoObl YMEHBIIIECHUS W YBEJIMYCHUS aaBicHUsA. JlaBieHue ra3a. 3aBUCHMOCTh JABJICHHMS ra3a OT
o0béMa, TemnepaTypsl. [lepenaya gaBneHus TBEPABIMHU TeIaMU, KUIKOCTIMH U TazaMmu. 3akoH [lackans. [TneBMaTuyeckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS >KUJIKOCTH OT TIIyOWHBL. ['mapocratmyeckuii mapamokc. CooOiaromuecss COCYIbI.
I'mppaBinueckre MEXaHU3MBI.

Atmocdepa 3emun u arMmochepHoe nasiieHue. [IpuunHBI CyliecTBOBaHUS BO3AYIIHOW 000J04ku 3emin. OmbIT
Toppuuennu. U3mepenne atMocpepHOro AaBieHHs. 3aBUCHUMOCTb aTMOC(EpPHOTO NaBiIEHHsS OT BBICOTHI HAJ YPOBHEM
Mops. [Tpubops! a1t uaMepenus: aTMOC(hEepHOTo JIaBJICHHUS.

JleiicTBrE ®UAKOCTU UM ra3a Ha MOTPYKEHHOE B HUX Teso. BelTankuBatonias (apxumenoBa) cuia. 3aKoH Apxumena.
IImaBanue Ten. Bo3ayxoruiaBaHue.

Hemoncmpauuu.

N o vk~ wNn R

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBneHus )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mapaBauyueckuit mpecc.

[IposiBnenue nelcTBUsl aTMOC(HEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIbI OT 00BbEMA NOTPYKEHHON YaCTH TeJa U MIIOTHOCTU KUIKOCTH.
PaBeHCTBO BBITAIIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.



8. YcioBue€ IUIaBaHUs TeN: IJIaBaHUC WU MOTPYKCHUC TCJII B 3aBUCHUMOCTH OT COOTHOLICHMA IUIOTHOCTEH TeJla U

KUIKOCTHU.

Jlabopamopuvie pabomul u onvimel.

1.
2
3.
4

5.

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMaA MOrpyKEHHOM B JKUIKOCTh YaCTH TeJa.

OnpeneneHne BBITAIKUBAIOIIEH CHIIBL, JEHCTBYIOLIEH Ha TEJIO, OTPYKEHHOE B )KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBL, JEUCTBYIOLIEN HA TEJIO B KUIAKOCTH, OT MACChI TEJA.

OnepITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIbI, ACHCTBYIOIIEH HA TEIO B KUIAKOCTH, OT
00BbEMa MOTrpyKEHHOM B )KUAKOCTh YACTH TEJA U OT IJIOTHOCTHU KUJIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKHU U OIIPENEIICHNE €€ TPy30I10IbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.
Mexanudeckast pabota. MOUTHOCTb.

[IpocThie MEXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TJIOCKOCTh. [IpaBuiio paBHOBecus peidara. [IpuMeHenue mnpaBuia

PaBHOBCCHS pbliara K 6J'IOKy. «3010TOC IIpaBHJIO» MCXAaHHUKHU. KHﬂ IIPOCTBIX MCXAHU3MOB. HpOCTBIG MCXaHHN3MBbI B 6I)ITy )51
TCXHHUKC.

Mexanuueckaa sHeprusi. KuHetnueckass M moTeHIMa bHAs 3Heprus. [IpeBpaiieHne OJHOTO BHUIA MEXAHUYECKOU
DHEPI'UM B APYrol. 3aKOH COXPAHEHMS DHEPTUM B MEXAHUKE.
Hemoncmpauuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1.

2
3.
4

OmnpeneneHue padOThl CUITBI TPEHUS TTPU PABHOMEPHOM JBMXKEHUHU TeJIa 10 TOPU30HTATIBLHON MTOBEPXHOCTH.
HccnenoBanue ycioBUid paBHOBECHS phlyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPIHUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA



W3yyenne ¢Gu3NKM HAa ypOBHE OCHOBHOTO OOMIETO OOpa3oBaHUs HAIMpPaBICHO Ha JOCTIKCHUE JMYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbrare w3ydeHumss (U3MKA HA YPOBHE OCHOBHOTO 00miero oOpaszoBanmsi y oOydaromierocs OyayT

C(bOpMI/IpOBaHI)I CIcAyromue JUIHOCTHBIC PE3YIbTAaThl B HACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSABIICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKON (hM3MUECKON HAYKH;

- IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYXJIEHHU OOIIECTBEHHO 3HAUYMMBIX M 3THYECKHX MPOOJIEM, CBA3AHHBIX C
NPAaKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- OCO3HaHUE BAXHOCTH MOPAJIBbHO-ITUYECKHUX ITPUHILIUIOB B AEATEIBHOCTA YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSTHE 3CTETUYECKHX KauecTB (DU3MUECKOM HayKH: €€ TapMOHUYHOTO IOCTPOEHHS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAaHME IIEHHOCTH (PU3NYECKOM HAayKd KakK MOIIHOTO HHCTPYMEHTAa IMO3HAHUS MHpA, OCHOBBI Pa3BUTHSA
TE€XHOJIOTUI, BAJKHENIIEN COCTABIIIONIEN KYJIbTYPHIL;

- pa3BUTHE HAYYHOU JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON eI TEIbHOCTH;

5) popMupoBaHus KyJIbTYPBHI 310POBbSl H IMOLMOHAJIBHOIO 0JIATONIOTYYHS S

- OCO3HaHHWE LIEHHOCTH Oe30macHoro oOpa3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BAKHOCTH NPABUII
0e30macHOro MOBEJAEHUSI Ha TPAHCHOPTE, HA JI0pPOrax, C 3JEKTPUUYECKUM M TEIUIOBBIM OOOpPYAOBAHHEM B JAOMAIIHUX
YCIIOBHSIX;

- c¢(OpMHUPOBAHHOCTh HaBbIKAa peQIIeKCUM, MPU3HAHME CBOETO IpaBa HAa OIIMOKY M TaKOTO K€ MpaBa y IPYyroro
YEJI0BEKA,

6) TPy10BOIr0 BOCIMTAHUS

- AKTUBHOE y4YacTHE B PEUICHUHU NPAKTUYECKUX 3a/]a4 (B paMKax ceMbH, 00pa30BaTEIbHON OpraHu3aluu, ropoja, Kpas)
TEXHOJIOTMYECKOI M COIIMAJIbHOM HaIllpaBICHHOCTH, TPEOYIOIIHUX B TOM YHCIE U PU3NUECKUX 3HAHUN;



- IHTEPEC K MPAKTUUECKOMY H3yUYCHHIO TIPO(ECCHid, CBI3aHHBIX ¢ (PH3UKOM;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

- OpHUEHTalMsg Ha TpUMEHEeHHWE (PU3NYECKUX 3HAHWUW I pEIIeHHWS 3aaad B O0OJIAaCTH OKpYXKAroIIeH cpempl,
IJIAHUPOBAHUS IOCTYITKOB M OIIEHKH MX BO3MOYHBIX MOCIIEICTBHUH IS OKPYKAIOIICH CPEIbl;

- OCO3HaHUE TJI00aJIBLHOT0 XapaKTepa SKOJIOTHISCKHUX MPOOJIEM B MyTEeH X pelieHus;

8) ajanTanuu K U3MEHAIOIIUMCH YCJIOBUAM COIUAJIbHON U MPUPOIHOM CPeAbI:

- MOTPEOHOCTH BO B3aMMOJICUCTBHM TPU BBITIOJIHCHUH WCCICAOBAHUN W TPOEKTOB (PU3MUYECKON HAINpPaBICHHOCTH,
OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

- MOBBIIIIEHUE YPOBHS CBOEH KOMIIETCHTHOCTH Y€pPE3 MPAKTUUECKYIO I€ATEIbHOCTD;

- moTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHCIe (OPMYJIUPOBATH HJEH, IOHATHS, THIIOTE3bI O
bu3UYECKNX 00BEKTAX U SIBICHUSX;

- 0co3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- INTAHUPOBAHHUE CBOETO PAa3BUTHSI B IPHUOOPETCHUHN HOBBIX (PM3MUESCKUX 3HAHUM;

- CTpeMJICHHE aHAJU3UPOBATh U BBISABIATH B3aMMOCBS3U MPUPOMABI, OOIIECTBA W IKOHOMHUKH, B TOM 4YHCIE C
HCTIOJb30BaHUEM (PU3UYECKUX 3HAHUM;

- OLICHKA CBOUX JICHCTBUI C YUETOM BIIUSIHUSL Ha OKPYKAIOIIYIO CPEAY, BOSMOXKHBIX TJI00ATbHBIX MOCIEICTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ysnbTaTe ocBOEHUS MpOrpaMMBbl o (PU3MKE Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus y o0ydaroierocst OyayT

chOpMHpPOBAaHbI MeTAMNPeIMETHbIEe Pe3y/bTaThl, BKIIOYAIOIINE MO3HABATEIbHbIC YHUBEPCAIbHbIE YYEOHbBIC NEHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHbIC YUeOHbIE ICUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YUCOHbIE ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:

e BBIABIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUN);



YCTaHABIIMBATh CYNICCTBEHHBIN MPHU3HAK KIaCCH(PUKAIIUN, OCHOBAHHS ISl 00OOOIICHUS U CPAaBHCHUS,

BBISBJISTH 3aKOHOMEPHOCTH M IPOTHBOPEYUS B paccMaTpUBaeMbIX (aKkTax, JaHHBIX U HAOIIOJACHHSX,
OTHOCSIIUXCS K (PU3NICCKUM SIBJICHHSIM;

BBISIBJIATh MPUYMHHO-CJICJICTBEHHBIC CBA3U MPU M3YyYCHHH (QU3NYCCKHX SIBJICHUH U TPOIIECCOB, JCJIaTh BBHIBOJIBI C
UCITIOIb30BAHUEM JICAYKTUBHBIX M WHAYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBUTaTh THIIOTE3bI O B3aMMOCBSI3SX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEIILHO BBIOMPATh CIIOCcO0 pernieHus y4eOHOH (hr3mueckoi 3ajaun (CpaBHEHHE HECKOJIBKMX BapHaHTOB
penIeHus1, BEIOOp HanboJIee MOAXO0IAIIETO C YIETOM CaMOCTOSITEIIFHO BBIICIICHHBIX KPUTEPHUCR).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

HCITI0JIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

MIPOBOJIUTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY TUIAHY OTIBIT, HECIIOKHBIN (PU3MUECKUN IKCIIEPUMEHT, HEOOJIBITIOE
uccle0oBaHue (PU3NIECKOro SBICHUS;

OIICHMBATh Ha MPUMEHUMOCTb W JOCTOBEPHOCTh HMH(OpPMAIMIO, TMOJYYECHHYI0 B XOJE HCCIEIOBAHUS WM
HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO HAOJIOJACHUS, OIbITA,
UCCIICJIOBAHMS,

MPOTHO3WPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3UYCCKUX TMPOIECCOB, a TaKXKE BBIIBUTATH
MPEANOJI0KEHNS 00 UX Pa3BUTUU B HOBBIX YCJIIOBHSIX U KOHTEKCTAaX.

Pabora c nunpopmanueii:

MPUMEHSATh Pa3JIMYHbIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE W 0TOOpEe MHGOPMAIIUN WIN JTaHHBIX C
y4ETOM MpeJIoKEHHON yueOHOM Puznueckoil 3a1auu;

aHAIM3UPOBaTh, CHCTEMATHU3UPOBaTh MW HWHTEPIPETUPOBATH WHOOPMAIMIO Pa3IUYHBIX BHUIOB U (opm
MIPE/ICTABIICHNUS,;

CaMOCTOSATENILHO BBHIOUPATh ONTUMATBHYIO (pOopMy TpeAcTaBiaeHUS WHPOPMANMA U WIUTFOCTPUPOBATH PEIIacMbIe
3aJ1a4u HECJIIOKHBIMHM CXEMaMH, TUarpaMMaMH, HHOW TpauKoi 1 NX KOMOWHAITUSMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



B XOJI€ OOCYXKJIeHHs y4eOHOTO MaTepHala, pe3yabTaToOB JA0OPAaTOPHBIX PadOT U MPOEKTOB 33JaBaTh BOIPOCHI 110
CYIIECTBY OOCY»XJaeMOW TeMbl W BBICKA3bIBaTh MWJCH, HAICICHHbIE Ha pEIICHUE 3aJaud M TOJJeprKaHHhe
01arokenaTeaIbHOCTH OOIICHUS;

COIOCTABIISATh CBOU CYXACHUS C CYKIACHHUSIMU JPYTUX YYACTHUKOB JIMajiora, 0OHApy>KMUBATh Pa3Iudyre U CXOJCTBO
MMO3UIIMH;

BBIp2XXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YyJIbTAThl BBHIMOIHEHHOTO (U3WYECKOTO OMbITa (IKCHEPUMEHTa, HCCIEI0BaHus,
MIPOEKTA);

NOHMMATh U UCIOJB30BaTh NMPEUMYIIECTBA KOMAaHIHOW M MHAMBUAYaJIbHON pabOThl MpPU PEHICHUH KOHKPETHOM
¢duznyeckoil npoOIeMsbl;

NPUHUMATH I COBMECTHOW JAESITETbHOCTH, OPraHM30BBIBATH ACHCTBHS MO €€ MOCTIKEHHUIO: PACIPEACIsiTh
poiu, 00CyXAaTh IPOLIECCHI U PE3YJbTAaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;
BBITNOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOIO pe3yJIbTaTa 0 CBOEMY HANpPaBICHUIO U KOOPAUHUPYS
CBOM JICHCTBUS C IPYTMMH YICHAMU KOMaH/bI;

OILICHWBATh KAaueCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHLHO CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMMOCHCTBHSL.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUIX, TPEOYIOMUX s petieHus pU3n4ecKuX 3HaHuM;
OpPUEHTHPOBATHCS B PA3NIMUYHBIX MMOAXO0AAX MPUHATHS pPelleHU (MHAUBUAYAIbHOE, IPUHIATHE PELIECHUs B IpyIIIe,
INPUHATUE PELICHUHN TPYIIION );

CaMOCTOSITENIbHO COCTaBIISATH QJITOPUTM peIIeHHus (U3MUECKON 3aJauyd WU IUIaHa HCCIEAOBAaHUA C YYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jIaraéMble BAPUAHTHI PELICHHUI;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIEHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:



JaBaTh aJICKBAaTHYIO OLIEHKY CUTyallMy U NpeIJiararh IJ1aH €€ U3MEHEHUS;

OOBSICHATH IPUYUHBI JOCTHKEHUS (HEIOCTHXKEHUS) Pe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY;

BHOCUTb KOPPEKTUBBI B JIEATENBHOCTh (B TOM 4YHCIIE B XOJ BBIIOJHEHMS (PU3MUECKOTO HCCIEIOBAHUS WM
IPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB, U3MEHUBILUXCS CUTYyallud, YCTaHOBJIEHHBIX OLIMOOK, BO3HMKIIUX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTh C€0s1 HA MECTO APYroro 4ejoBeKa B XOJ€ CIopa WIK AUCKYCCUU Ha HAy4HYIO TEMY, IOHUMaTb MOTHUBBI,
HaMEpEHUS U JIOTHKY JIpyroro;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU PEIICHUU (PU3NYECKUX 3a]a4 I B YTBEP)KICHUSAX HA HAyYHbIE TEMbI U
TaKOo€ K€ IIPABO APYTOro.

INPEAMETHBIE PE3YJ/IBTATDBI

K koHiy 00y4yeHust B 7 Kjiacce IpeIMETHbIE PE3YJIbTAThl HA 0A30BOM YPOBHE JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTh
y 00y4aromuxcs YMEHUM:

UCIIOJIb30BaTh MOHSATHSA: (PU3NYECKUE M XUMUYECKUE SIBJICHUs, HAOIIOJCHHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a,
eIUHUIBI (U3WYECKUX BEJMYMH, aTOM, MOJIEKyJia, arperatHble COCTOSHHUSI BemiecTBa (TBEpIOE, >KUIKOE,
razoo0pa3Hoe), MEXaHMYECKO€ [IB)KEHHE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MNPSMOJIUHEHHOE), TpaeKTopHs,
paBHOJIEHCTBYIOIIAs cuja, nedopMarius (yrnpyras, njaacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCYbI;
paznuuath sBiIeHUs (aud@ysus, TemaoBoe JBMKEHME YACTHIl BEIIECTBAa, pPABHOMEPHOE JBUKECHHE,
HEpPaBHOMEPHOE JBIKEHHE, MHEPLUs, B3aUMOJCHCTBUE TEJ, paBHOBECHE TBEPABIX TEJI C 3aKPEIIEHHOM OChIO
BpallleHus1, Tepeaaya IaBiIeHUs] TBEPABIMU TeJaMH, KHIKOCTIMU M Ta3aMH, aTMoc(epHOe HaBiIeHUE, MIaBaHUE
TEJ, TPEBpAIICHUs] MEXaHWYEeCKOW DHEPrHH) MO OMHCAHUIO WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE M3YYEHHBIX (DU3MUYECKUX SBJICHUI B OKPYXKAlOIIEM MHUpPE, B TOM 4ucie (U3NYECKUE
SIBIICHUSI B TIPUPOJIC: MPUMEPHI ABMKCHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKMBOW W HEXHBOW MPHUPOJE, NCHCTBHUE



CHJIBI TPEHHUS B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EpPHOro JaBICHHUS Ha XKUBOW OpPraHu3M, IUIaBaHHUE PHIO,
pbhlYard B TE€J€ YEIOBEKAa, MPU ITOM IMEPEBOAMTH MPAKTUYECKYIO 33/1adyy B y4E€OHYIO, BBIIEIATH CYIIECTBEHHBIE
CBOICTBA (MpU3HAKHU) (PU3UUECKUX SBICHHUIA;

OIKCHIBaTh M3Y4YEHHBIE CBOMCTBA TEJI U (PU3NYECKHUE SBICHUS, UCNOJB3Ys (U3NUECKUE BEJIMYMHBI (Macca, 00bEM,
IUIOTHOCTB BEILECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSSA CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tella, CHJla
TpeHus, JaBieHue (TBEPAOrO Teia, KUAKOCTHU, Ta3a), BHITAIKUBAIOLIAS CHJIa, MEXaHU4YecKas paboTa, MOITHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIBI, KOO(PUIIMEHT MOJIE3HOTO JCUCTBUS MEXaHU3MOB, KHHETHYECKasi U MOTECHIMATbHAS
SHEPrus), PU ONMUCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUM CMBICI UCIOJIb3YEMBIX BEJIMUMH, UX 0003HAYEHUS U
€IMHULBI (U3UYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBIEHUS M MPOLIECCHI, MUCIOIb3Ysl MPAaBWIIA CIOXKEHUS CUI (BHOJIb
OJIHOU TIpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIO paBHOBECHS pbryara (0J0Ka), «30J0TOE
IPABUJIO» MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPruH, MPU 3TOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIIMCHIBATh €70 MaTEMaTUYECKOE BBIPAKECHHUE,

OOBSACHATH (PU3UUECKUE SBJICHUS, MPOLECChl W CBOWCTBA TeJ, B TOM YHCI€ M B KOHTEKCTE€ CHUTyaluil
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1—2
JIOTUYECKUX IIIaroB C OMNOpod Ha 1—2 W3yYEeHHBIX CBOMCTBA (PU3UYECKHUX SIBJICHUU, (U3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amaud B 1-2 JeicTBHs, HCIONIB3YsS 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIIKE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHaliM3a YCJOBHUS 3a/laud 3aluCchiBaThb KPATKOE YCIOBUE, MOACTABIATH (hU3HUECKUE
BEJMYUHBI B (HOPMYJIBl U NPOBOJUTH PACUETHI, HAXOJUTh CIPABOYHBIE JTAHHBIE, HEOOXOAMMBIEC JUISI PELICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEeHHON (PU3NYECKOMN BETUUNHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEUIUTh MNP TOMOIIM (PU3UUYECKHX METOJIOB, B OINHUCAHUU
VCCJIEIOBAHMS  BBIACIATH IIPOBEPSIEMOE MPEANONOKEHUE (TUIOTE3y), pa3inyaTh M HHTEPHPETUPOBATH
MOJIyYeHHBIA PE3YNIbTAT, HAXOAUTh OIIMOKHU B XO/I€ OTbITA, I€TaTh BHIBOBI IO €T0 pe3yibTaTaMm;



IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (DU3MUECKUX SIBICHUM WM (PU3NYECKHUX CBOWCTB Tel: (HOPMYIHPOBATH
IIPOBEPSEMbIE MPEIIOIOKEHUSA, COOMPATh YCTAHOBKY M3 MPEMIOKEHHOT0 000pYI0BaHUs, 3aIIMChIBATh X0/ ONbITa
U GOpMyITUPOBATH BHIBOJIBI;

BBIMOJHATh MpPSIMbIE W3MEPEHUSI PACCTOSHMS, BPEMEHH, MacChl Tena, 00bEMa, CHUJIIBI M TEMIEpPaTyphl C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3alUCHIBATH MMOKA3aHUS MPUOOPOB € YYETOM 3aaHHOU
aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJNUTH UCCIIEJOBAHUE 3aBHCUMOCTH OJHON (PU3UYECKOW BEIMYUHBI OT APYTrOMl ¢ HCIOIB30BAHUEM MPIMBIX
U3MEpPEHU (3aBUCUMOCTH IYTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHU JBMKEHUS Teja, CUJIbI TPEHMS
CKOJIbXKEHUS OT Beca Tela, KadyecTBa 00pabOTKU MOBEPXHOCTEHN Ted U HE3aBUCUMOCTH CUJIbl TPEHUS OT IUIOIIAIU
COIPUKOCHOBEHHUSI TEJ, CUJIbl YNPYrocTH OT YJUIMHEHHUS NPYKHUHBI, BBITAIKUBAIOUIEH CHIBI OT 00bEMa
NOTPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU TeJa, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TENO, YCIOBUM IJIaBaHUSI TEJ, YCJIOBUI paBHOBECHUS phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUU Yy4€OHOTO UCCIIEI0BaHuUs, COOUPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIELys NPEI0KEHHOMY
IUIaHy, (UKCUpPOBATh PE3yJbTaThl IOJYYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BUJAE NPEIJIOKEHHBIX
TaONHIl U TpaUKOB, AEIATh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUYMH (MJIOTHOCTh BEUIECTBA KUAKOCTH U TBEPAOTO Tela, CUjla
TPEHUS! CKOJBXKEHUS, JABJICHUE BO3/lyXa, BBITAJKUBAIOUIAsl CUJa, JCUCTBYIOIIAs HA MOTPYKEHHOE B JKUJKOCTb
TENO, KO3(PUIMEHT IMOJE3HOr0 JEHCTBUS MPOCTBIX MEXAaHU3MOB), CIEAYys MPEAJIOKEHHOM HMHCTPYKLMH: TPU
BBIMOJIHEHUH U3MEPEHUI cCOOMPATh SKCIIEPUMEHTANIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHHE HCKOMOM BEJIMUHHBI;
coOJII01aTh MTPaBUiIa TEXHUKH 0€30MacCHOCTH IpH padboTe ¢ 1ab0paTopHbIM 000PYI0BAaHHUEM;

yKa3bIBaTh MPHUHIMIBI JCHCTBUS TPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETP, JAUHAMOMETP,
COOOIIAIOIINECS COCY/ b, OapOMETp, pbluar, MOABMXKHBIN 1 HEMOABHKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTh;
XapaKTepu30BaTh MPUHIMUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOHCTB C OMOpPOMl Ha MX
onvcaHusi (B TOM 4YHCIE: NOAUIMITHUKH, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKHM TMpecc, MaHOMETD,
BBICOTOMEp, TMOPIIHEBOM HAcOC, AapeoMETp), MCMOJb3ys 3HAHHUA O CBOMCTBAaX (PU3MYECKUX SBJICHUA U
HEe00XoauMbIe (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



IPUBOJIUTH MPUMEPHI (HAXOAUTHh MH(POPMAIIHIO O TPUMEPAX ) MPAKTUYECKOTO UCTIOIB30BAaHUS (PU3UUECKUX 3HAHUIN
B TOBCETHEBHOW KHM3HU JIsi oOecredeHusi O€30MacHOCTH TpH OOpalleHuu ¢ MpubopaMu U TEXHUUECKUMHU
YCTPONCTBaAMH, COXPAHEHUS 3/I0POBbsI U COOJIIOICHHSI HOPM 3KOJIOIMUYECKOTO MOBEJICHHSI B OKpYKAIOILEel cperie;
OCYILECTBIATh OTOOP MCTOYHHMKOB HH(popmauuu B HTepHETE B COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM
3a1pocoM, Ha OCHOBE UMEIOIUXCS 3HAaHUHN U MyTEM CPaBHEHHUS Pa3IUYHbIX UCTOYHHUKOB BBIJIEISTh HH(POPMALHIO,
KOTOpas SIBJISIETCS IPOTUBOPEUYUBON UM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO JTUTEPATypy PU3NYECKOTO COJIEPIKaHus,
CIPABOYHBIE MaTepuaibl, pecypcsl ceTu VIHTepHeT, BiaxeTb NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpPaTKUE MUCbMEHHbBIE U YCTHBIE COOOLIEHUS Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU
(U3MYECKOro COAEepKaHUs, B TOM YHUCIE IMyOJIMYHO JeNaTh KPaTKHE COOOLIEHUS O Pe3ysbTaTaX MPOEKTOB WIIU
y4eOHBIX MCCIEAOBAHMM, TP 3TOM IPaMOTHO MCHOJb30BAaTh W3YUYEHHBIN MOHATHIHBIA anmapar Kypca (pU3uKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IIPU BBIIIOJIHEHUU YUEOHBIX NMPOEKTOB M MCCIEAOBAHUMN paclpeaesaTh 0043aHHOCTH B IPYMIE B COOTBETCTBUH C
MOCTABJICHHBIMUA 3a/layaMU, CJIEIUTh 3a BBINOJHEHUEM IUJIaHa JEWCTBHM, aJ€KBaTHO OLIEHUBATh COOCTBEHHBIH
BKJIaJl B JEATEIbHOCTh TPYMIbl, BBICTPAaUBaTh KOMMYHHKATHUBHOE B3aUMOJCUCTBUE, YUYUTHIBasi MHEHUE
OKPYXKaIOIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsI
pecypchl

Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOIIEro MUpa

1.1 dusnka - HayKa o MPUPOJIEC 2 bu6muorexa [HOK
' YK PHPOA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
- DIIIECIE B ? 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO]T TTO3HAHUS o a7iA16104
Hroro mo pazueny 6

Pasnen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA

2.1 CtpoeHue BemiecTa 1 bubmorexa HOK
' p https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 htl;lfsj?/l;l;f;{szgrou 71416194
Hroro mo pazneny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubnorexa [IOK

https://m.edsoo0.ru/7f416194

3.2 WNueprus, macca, TIIOTHOCTh 4 1 bu6mmoreka [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHust TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

HOYPOYHOE IINTAHUPOBAHHUE

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
[
Jlj;-n Tema ypoxa Bcero Kontporbhvie  Hpaxrireckite fl[:;'?eﬂnﬂ :)Ig;bal:())?;eeﬂbﬂme
padoThbI padoThI pecypenI
1 ®u3uka — HayKa O PUPOJE. 1
SBnenus npupobl
5 Hayunbie MeToab! u3yueHus 1
MIPUPOJIBI
du3ndYecKue BEIIMYNHBI U UX
usmepenue. [lorpemnocTs
3 n3mepenuii. Jlaboparopnas padbot 1
"OmnpenaeneHue MoKazaHuit
U3MEpUTENBHOTrO mpubopa”
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTyphl MPU TOMOIIIH 1 1
KHUJKOCTHOTO TEPMOMETpA U JaTunKa
TEeMIEpaTyphl"”
bu6mmorexa [IOK
° CTpocHue BetlecTsa 1 https://m.edsoo.ru/ff09fe0a
Monznexy:sl. JlJabopaTopHas padora bubnnorexka [JOK
6 \ " 1 _
Omnpenenenne pasMepoB MajbIX TEJ https://m.edsoo.ru/ff09fe0a
7 BpoyHOBCcKOE nBMXEHUE 1 1
3 Huddys3us B razax, KUIKOCTAX U 1
TBEPABIX TeTax
9 B3anmHoe npuTskeHue u 1 bubnmuotexa [JOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a

OTTAJIKUBAHHUEC MOJICKYJIL.

https://m.edsoo.ru/ff0a0378

Pa3nuune B MONEKYISIPHOM CTPOCHHUH

bu6mmoreka [IOK

1
0 TBEPABIX TEJI, )KUIAKOCTEU U ra3oB https://m.edsoo.ru/ff0a0378
" }:Il_(I)BTOpeHI/Ie Marepuasa 1mo TeMe BuGmorexa LIOK
CPEOHATAIBHbIC C'?eHeHHH © https.//m.edso0.ru/ff0a0378
CTPOCHHUH BEIEeCTBA
. g/IexaHquCKoe IBMOKCHHUE. BuGmiorexa LOK
ABHOMEPHOC H HEPABHOMEPHOE https://m.edsoo.ru/ff0a05c6
IBIDKEHHUE
bu6mmoreka [IOK
13 Cropocte. Enumnnitet ckopoctn https://m.edsoo.ru/ff0a079c
14 p bu6mmoreka [IOK
ACHCT TYTH M BPCMCHH JIBHACHI https://m.edsoo.ru/ff0a0ae4
15 [IpssMOnMHENHOE PaBHOYCKOPEHHOE bubnnorexa [HJOK
JIBUKEHUE. Y CKOpPEHUE https://m.edsoo.ru/ff0a0ae4
16 p bu6mmoreka [IOK
CHicHue sajad https://m.edsoo.ru/ff0a0ae4
17 n B . bu6mmoreka [IOK
HEPHILL. B3aHMOACHCTRHC T https://m.edsoo.ru/ff0a0c10
o JI\I/Ia6cca Tena. EI[I/IH61/IIIH '{\gccm. Bu6morexa [JOK
abopatopHai pa OT? MeperHe https://m.edsoo.ru/ff0a0fee
Macchl Tela Ha Becax
Jlaboparopnast pabora «M3mepenue
19 o0BeMa TBEPIOTO TeJa CIOKHOM
hopmbD»
20 n bubnmnoreka [JOK
JIOTHOCTD Betliectsa https://m.edsoo.ru/ff0al23c
21 Jlaboparopnas pabota



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

«OrnpeneneHue MIOTHOCTH TBEPAOTO
Tena»

22

23

24

Permtenne 3agaud o reme "I i1oTHOCTE
Bergecrsa"

Cuiia KaK XapaKTepucTUKa
B3auMoercTeua Tea. Cuia
ynpyroctu. 3akoH ['yka

JlaGopaTtopHas paborta «3ydyeHue
3aBHCUMOCTH PACTSIKEHHUS
(nedopmanuu) Ipy>KUHBI OT
MPUIIOKCHHOM CHITBI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

25

Pemtenue 3amau mo treme "Criia
ynpyroctu"

26

27

28

[[SIBnenue Tsrorenus. Cuiia TSKECTH

CBs13b MEX]ly CHIION TSKECTH U

Maccoi rena. Bec tenma. [unamomerp.

JlaGopatopHnas pabora
"I'pagynpoBanue nNpyXuHbI U
M3MEpEeHUe CUJl AUHaAMOMETPOM"

Permrenne 3agau mo treme "Cuia
TsHKecTH"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0al778

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

29

CrnoxeHue IByX CHJI, HalpaBJIE€HHBIX
10 OJTHOM IPSIMOM.
PaBHozelcTBYIOIAs CHIT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

30

31

Pemrenne 3amau mo reme
"PaBHOelicTBYIOIIAS CHIT"

Cuna tpenus u e€ Buasl. Tpenue B
MIPUPOJIE U TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

Jlaboparopnas pabota «3yueHue
3aBUCHMOCTH CHJIbI TPEHHS
CKOJIBYKCHHUS OT ILIOINAIN

bubmuoreka [JOK

32 CONIPUKOCHOBEHUSI TEJI, https://m.edsoo.ru/ff0alcc8
MPUKUMAIOIIEH CHJIBI, POJIa
IMOBEPXHOCTEI»
33 Pemenue 3amau Ha onpeencHue
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3anau mo remam: «Bec
34 tenay, «['padpudeckoe n3odpaxkenue bubnnorexa [HOK
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbhas padoTa no remam:
«MexaHndeckoe TBUKECHHEY,
35 «Macca, II0THOCTHY, «Bec Temay,
«I"paduyeckoe n300pakeHNE CUI»,
«Cunb»
bu6mmoreka [IOK
36 Hlaietine. EAMHHLE! AaBiCHAS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh
37 JaBJIEHUS Ta3a oT 00bEMa, bubmmorexa [TOK
https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepemaua maBaeHUS TBEPABIMU
38 TGJ‘II;MI/I, )KjllKOCTSIMI/I u f")a3aMI/1. bubmorexa HOK
https://m.edsoo.ru/ff0a25b0
3akoH [lackams
39 JlaBlieHHE B )KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JICICTBUEM CHJIBLI TSKECTHU https://m.edsoo.ru/ff0a2718
40 Pacuetr naBneHus ra3a Ha JHO U bu6mmoreka [IOK

CTCHKU COCyJa

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

41 Pemenue 3amad mo reme «J/laBienue B bubmuorexa [JOK
JKUJIKOCTH U Tra3e. 3akoH [lackamnsi» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
42
Coobmatomuecs cocy AL https://m.eds00.ru/ff0a2970
43 Bec Bozmyxa. AtmocdepHoe bubnnoreka [HOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
44 N3mepenune armocepHOTo aBIeHUS. bubnnoreka [HOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
45 aBJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa LOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOps
46 Manomerpsl. [lopuaeBon
JKMJIKOCTHBIN HACcOC
47 I'uppaBanueckuil mpecc bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a3136
48 Bbapomerp-anepoun. AtmochepHoe bubnuoreka [IOK
JTABJICHUE HA Pa3JINYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
49 Pemenue 3amaud no reme "
ATmocdepHoe naBneHue”
JlelicTBue ®UIKOCTH U Ta3a HA
50 MOTPY>KEHHOE B HUX TEJIO bubnuorexa LIOK
2 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHas pabota
51 «OmpeneneHne BEITAIKUBAIOIICH bubnuorexa [JOK
CHUJIbI, IEVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTh)
59 JlabopaTopHas paboTa 1mo Teme bubnmnorexa [JOK

«HccmenoBanne 3aBUCHMOCTH Beca

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

TeJa B BOJIE OT 00bEMA MOrPyKEHHOM
B )KMJIKOCTb 4aCTH TeJa»

[1naBanue ten. [InaBanue cynos.

bu6mmoreka [IOK

53 BosnyxorutaBanue https://m.edsoo.ru/ff0a3a96
Pemenue 3anay no Temam:

54 «IInaBanue cynos. bubnnoreka HOK
BosnyxomnaBanue», «/laBinenue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
KonTponbnas pabora no teme

55 «/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

56 Mexannueckas padota. ExuHuIb bubnuorexa [JOK
paboThl https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Mormgo0cTe. EAHHATE: MOmEOCTH https://m.edsoo.ru/ff0a3f82

58 [Ipocteie MexaHu3MBI. Pryar.
PaBHOBecue cun Ha peiyare
Prryaru B TexHuke, OBITY U IPUPO/IE.
JlaGopatopHnas pabora bubnuoreka [IOK

59 . 0.5
«HMccrnenoBanne ycioBH paBHOBECHS https://m.edsoo.ru/ff0a478e
peraara

60 Pemenue 3agau nmo reme «Y clioBus bubmuorexa [JOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumnment monesnoro aecTeust

61 MexaHnusMa. JlabopatopHas pabota 05
«M3mepenne KI1/I HaknoHHOM
MJIOCKOCTH

62 Pemenue 3ama4 o reme "Pabora, bubmunoreka [JOK



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

mMottHoctb, KIT/1"

https://m.edsoo.ru/ff0a4c48

Mexanngeckast OHEpPIUs.

63 Kunernyeckast ¥ moTeHITMATbHAS 1 bubmmorexa [TOK
i https://m.edsoo.ru/ff0a4252
JHEpTruUs
64 3aKOH COXpaHEHUsI MEXaHUYECKON 1 bubnmoreka [JOK
SHEPIUU https://m.edsoo.ru/ff0a4360
65 Konrponsnas pabora o reme 1
«PaboTa 1 MOIIHOCTb. DHEPTHUS»
66 PesepBHblii ypok. Pabora ¢ TekcTtamu 1 bubnuoreka [IOK
o Teme "MexaHnnyeckoe ABuxKeHue" https://m.edsoo.ru/ff0adee6
PesepBHrlit ypok. Pabota ¢ Tekctamu
67 1o TeMe "JlaBlieHHe TBEPIBIX TEII 1 bubmorexa [JOK
B | PA ’ https://m.edsoo.ru/ff0a4ffe
KHUJKOCTEH U ra30B
Pesepsubiit ypok. Pabora ¢ Tekctamu
68 o teme "Padora. MOIIHOCTE. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 10

[NPOTPAMME



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiMOHEpHOE 00OIIIECTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJISA

Kupuk JI.A. KauecTBenHble 3agaun 1o gusuke 1 7-9 kiaaccos. — M.:
Hnexca, 2020.

Jlykamuk B.W. CoopHuk 3amad 1o ¢puszuke. 7-9 kimaccel: yued. nmocooue 1
obmeo6pa3oBar. opranuzanuii. — M.: [Ipocsemenue, 2016.

Mapon A.E. ®uzuka. COOpHUK BOIPOCOB U 3aAad. 7-9 KiL.: yueb. mocodue ams
oO1eo0pazoBar. yupexaenuit. — M.: Jlpoda, 2013.

[Iéppikun A.B. COopHuk 3aga4 o ¢pusuke: 7-9 ki. — M.: Dx3amen, 2017.
Co6opnuk 3amau no ¢usuke: 7-9 xknaccol / ABT.-cocT. E.I'. MockoBkuHa, B.A,
Bonkos. — M.: BAKO, 2011.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

https://lesson.academy-content.myschool.edu.ru

https://resh.edu.ru

http://school-collection.edu.ru



