MyH#ITUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHHUE
ropona Kanununarpana
cpenusist obieoOpasoBarenbHas mkoiaa Nel4

PACCMOTPEHO [MTPUHATO YTBEPXIEHO

Ha 3ace/laHuu Ha 3acenanuu [lenarornyeckoro | MpUKa3oM IUPEKTOpA
METOANYECKOT0 00BbEIUHEHUSI COBETAa MIKOJIEI MAOY COIII Ne 14
YyUUTENEH €CTECTBEHHO- ot 30.06.2025 r. Ne 174-0
MaTeMaTHUYeCKOTro UK [Tporokon Ne 7 ot 19.06.2025 1.

IIporokois Ne 5 ot 27.05.2025 r.

JOKYMEHT NOAMUCAH
SMEKTPOHHOW NOAMUCHLIO

CepTtudmkar: 2F22C61B2541A09FB1E4D0A10952EB48
Bnapeneu: KonmbikoBa Tamapa mutpresHa
LewncteuteneH: ¢ 28.08.2024 oo 21.11.2025

. J

PABOYAA ITPOTPAMMA

y4eOHOro mpeaMeTra
«Duzuka»

(0a30BBIN YPOBEHb)

7 «A» Kj1acc
Ha 2025-2026 y4yeOHsbIil roj

Pazpabotuuk: lllenynkeBny Haranes HukonaeBHa,

yuuTeNnb (PU3UKU

r. Kanmmaunrpazg 2025 r.




HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE MOJIO)KEHUM M TpeOOBaHUM K pe3yjbTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 000, a Takxe ¢ yu€Ttom paboueid mporpammbl Boctiutanus MAOY COII
No 14 u Konnenuuu npenoiaBanus yaeoHoro npeamera «Dus3nkay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMNpaBlIeHO HAa (QOPMUPOBAHUE
€CTECTBEHHOHAYYHOU TpaMOTHOCTHM OOYYalOIIMXCS W OpraHu3alui0 HU3y4CHUs
bu3MKKM Ha NESITENIbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM OOy4YeHUs, a TAaKKe
MEXKIIPEIMETHBIC CBA3M €CTECTBCHHOHAYUYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YYEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI MPEIMETHOTO COJCPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ ILETBI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUCOHBIX
MPEAMETOB, TMOCKOJbKY (PU3MUECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomMuend u (GU3NIECKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
MpEeNoCTaBsieT HamOoJiee SICHbIE O0pa3ilbl MPUMEHEHHs] HAyYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0Aa MOJyYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 THaBHBIX 3a7a4 (PU3nUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOMW TPAMOTHOCTU M
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMUA, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHWBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS,

e UHTEPOPETUPOBATH  JIaHHBIE U HUCIOJB30BaTh  HAy4yHbIC
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKK HaA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B Konmenmuu mpenomaBanus ydeOHoro mpenvera «®Duszmka» B
oOpa3oBaTenpHBIX opraHusauusix Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPXKIEHHON peHIeHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HAOMIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHIKEHUSX (DU3UKH, aHAIHA3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanuss B 7 Kkijacce oTBoauTcs 68 dwacoB (2 waca B HEHUEIH0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fBieHus npupoapl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeAMUMHBL. M3MmepeHue Qu3anyeckux BelWYuH. DPuUznuecKue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, OOBSICHEHHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHusA MO MPOBEPKE TMIIOTE3bl: JAJIBHOCTH IIOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE a30B, KUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HaGmonenue  siBNeHHUW,  OOBSICHSIOMIUXCS  NPUTSHDKCHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuHM. 3aKOH HMHEpUHMHU. B3anmonaeicTBUE Tell Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBI AUHAMOMETpA. fIBJICHHE TATOTEHUS M CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX M0 OJJHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl >KUJIKOCTU OT TIIyOWHBI. ['mMapocraTuyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIEPATYypPBhl.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OO0OBEMA MOTPYXEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckasds oHeprus. KuHernueckas W INOTEHUHAIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnsie padomul u onvimel.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

JESTEJBbHOCTH YUUTEJISI C YYETOM PABOYEN TPOI'PAMMBI
BOCIIMTAHUA

— MaKCHMaJIbHO€ HCIOJb30BAHUE BOCIIUTATEIBHBIX BO3MOKHOCTEH COJIEpKAHUS
ydueOHOro mnpeaMera s (QopMupoBaHMS |y OOydYarOlIUXCA POCCHUHCKHUX
TPaJAWIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX W  COITMOKYJIBTYPHBIX IICHHOCTEH,
POCCHIICKOTO MCTOPUYECKOTO CO3HAHWS HA OCHOBE MCTOPHYECKOTO MPOCBEIICHUS;
mo00p COOTBETCTBYIOIIETO COJEPKAHUS YPOKOB, 3aJaHWi, BCIIOMOTATEIBHBIX
MaTepHayioB, TPOOJIEMHBIX CUTYAIMH JIJIs1 OOCYKICHUIA;

— y4€T 1eNeBBbIX OPHEHTHPOB pE3yJbTaTOB BOCHHUTAHUS B OIpPEACIICHUU
BOCITUTATEIBHBIX 3371a4 YPOKOB, 3aHSATH;

— BBIOOp METOJIOB, METOJWK, TEXHOJOTHUH, OKAa3bIBAIONINX BOCIUTATEIHHOE
BO3JICHCTBHE HA JTUYHOCTHh B COOTBETCTBUU C BOCIUTATEIBHBIM UCAIOM, LEIBIO U
3aJlayaMy BOCTIUTAHUS, IIEJICBBIMU OPUEHTUPAMHE PE3YyIbTaTOB BOCTIUTAHMUS;

— peain3aIuio MPUOPUTETA BOCITUTAHUS B YUCOHOH JCSITEIBHOCTH;

— MPUBJICYCHUE BHUMAHUS 00yYarOIIMXCS K IICHHOCTHOMY acCIeKTy M3ydaeMbIX Ha
ypoOKax TPEAMETOB, SBICHUA W COOBITUH, WHUIMUPOBAHHE OOCYKICHUH,
BBICKA3bIBAaHUIN CBOETO0 MHEHUS, BBHIPAOOTKM CBOETO JMYHOCTHOTO OTHOIICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

— MPUMEHEHHUE WHTEPAKTHBHBIX (PopM ydeOHON pabOTHl - WHTEIUICKTYalbHBIX,
CTUMYJIMPYIOIIMX ITO3HABATCIIPHYIO MOTHBAITUIO, UTPOBBIX METOIHUK, TUCKYCCHUH,
JAIOIIMX BO3MOKHOCTh MPUOOPECTU OMBIT BEJAEHUS KOHCTPYKTHBHOTO JMAJoOra;
TPYIIIOBOI pabOThI, KOTOPAst YYUT CTPOUTH OTHOIIICHUS U ICHCTBOBATH B KOMAaH/IE,
CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBITIUICHHUST,

— noOy>kJIeHue 00yJarouMxcs coOI01aTh HOPMBI MTOBEACHMS, MTPaBUIa OOIIEHUS
co CBEPCTHUKAMHU u nejaroramu, COOTBETCTBYIOIIHE yKJIaay



o0mieoOpa3oBaTeIbHON  OpraHU3alMK,  YCTAHOBJIEHHWE  JTOOpOKEIaTeIbHOM
aTMochephl;

— OpraHu3alyio medcTBa MOTUBUPOBAHHBIX O0YYArONIUXCSl HAJl HEYCIIEBAIOITUMU
OJIHOKJIACCHUKAaMH, B TOM YHUCJI€ C OCOOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU,
JAIOIIETO  OOy4YarolMMCSl COLMAJIBHO 3HAYMMbBIA OMNBIT COTPYJHUYECTBA U
B3aUMHOM ITOMOIIIY;

—  HWHUIMUPOBAHWE W  TOJICPKKY  HCCIEAOBATEILCKOM  JIESITCIIBHOCTH
oOyyJaromuxcsi, TIAHUPOBAaHWE U BBIMOJHEHUE WHIWBHUAYAJIbHBIX W TPYIIOBBIX
MIPOCKTOB BOCTIMTATEILHON HAIIPABIICHHOCTH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3NKM HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJIbTaTOB.

B pesynbraTe udydeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME TUIYHOCTHBIC PE3YIbTaThl B

YacTHu:

e 1) mMaTpMoOTH4YECKOr0 BOCIIMTAHUA:

e - MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
¢bu3nuecKoil HayKu;

e - IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOr0 M JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTbH K aKTUBHOMY YYaCTHUIO B OOCYKJICHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AaHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUMN
busuky;

e - OCO3HaHUE BAXHOCTH MOPAIbHO-3THYECKUX MPUHLUIOB B JEATEIBHOCTH
Y4EHOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCIIPHUSATHE ICTETUUYECKUX KaueCTB (PU3NUECKON Hayku: €€ TapMOHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

e - OCO3HaHHE IIEHHOCTH (PU3NYECKOW HAayKM KaK MOIIHOrO HHCTPyMEHTa
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHs TEXHOJIOTUM, BAKHEUIIECH COCTABIIAIOLICH
KYJbTYPBIL;

e - pa3BUTHE HAy4YHOH JI0O03HATEIBHOCTH, HMHTEpPECA K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;



e 5) ¢dopMupoBaHHs  KYJbTYPbl  3I0POBbI M  JIMOLMOHAJIBLHOIO
0/1aromoJry4us:

e - OCO3HAaHME LEHHOCTHM Oe30macHoro oOpa3a >KH3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXKHOCTU MpaBui 0O€30IaCHOrO IOBEJIEHUS Ha
TPAHCIIOPTE, HA JOPOrax, C JJEKTPUUYECKHM M TEIUIOBBIM OOOpYIOBAaHHEM B
JOMAIIIHUX YCIIOBUSX;

e - chOpMHUPOBAHHOCTh HaBBIKa pediekcuu, MpHU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejioBeKa;

e 6) TPyI0BOI0 BOCIIMTAHMS:

e - AKTUBHOE Yy4YacTHE B pELICHUU MNPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIBHOM HAIpaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

e - MHTEpEC K NPAKTUYECKOMY U3YUYECHUIO MPOPECCUil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPUEHTALMS HA NMPUMEHEHHE (PU3MYECKUX 3HAHUMA U1l pelleHus 3aaad B
00JIaCTH OKpY’KaIOIIeW Cpenapbl, IJIAHUPOBAHMS MOCTYNKOB M OLEHKH HUX
BO3MOXHBIX ITOCJIEICTBUU JJIs1 OKPY’KAIOILIEN CPEBI;

e - OCO3HaHME TJI00AJBHOIO XapaKkTepa IKOJIOTUYECKUX MpodiieM M MyTel ux
pelieHus;

e 8) ajmanTranuM K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIBHOM M NPHUPOIHOH

cpenasbl:

e - TMOTPEOHOCTH BO B3aUMOJCHCTBHUU TMPH BBIMOJHEHUH HWCCIEAOBAaHUN U
IPOEKTOB (DM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUAM
APYTHX,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO
NEATEIBbHOCTD;

e - MOTPEOHOCTH B (hOPMHUPOBAHUU HOBBIX 3HAHH, B TOM YHCIIE (OPMYITHUPOBATH
U7ICH, TIOHSATHS, TUTIOTE3bI O (GU3HUCCKUX 00BEKTaX U SIBJICHUSIX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e - TUIAHUPOBAHHWE CBOETO pA3BUTHUA B NPHUOOPETCHUH HOBBIX (PU3HUECKHUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3AaMMOCBSI3H MPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e - OIICGHKAa CBOWX JEHCTBUN C y4ETOM BIIMSHHUS Ha OKPYXKAIOUIyIO Cpemy,
BO3MOYKHBIX TJI00ATBHBIX TTOCIICICTBUN.

METAINIPEJMETHBIE PE3YJIBTATBI



B pesynbraTte OCBOCHHS NpPOTpaMMbl MO (PHU3MKE Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOydatomierocsi OyayT copMUpPOBAaHbI MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCATbHBIC YUCOHbBIE IEHCTBHS,
KOMMYHUKAaTHUBHBIC  YHUBEPCAIbHBIC  Y4YeOHBIC  JCHCTBUS,  PETYJIATUBHbBIC
YHUBEpCAIbHBIC YIeOHbIC TCHCTBHSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Ba3oBnle JJornueckue a1eiicTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKAIIUHU, OCHOBAHUS JJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIAITh TTPUYUHHO-CJICICTBEHHBIE CBA3U TMPU HM3YYCHHUH (PU3NUECKUX
SIBJICHUI U MPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJIB30BAHUEM JI€TyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB PEIICHUs, BHIOOp Haubosee
MOJXOJISIIIETO ¢ Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

WCITOJI30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJMTH IO CAMOCTOSITEIILHO COCTABIICHHOMY TUTaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOONBIIOE HCCIAEAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
TIOJIYYCHHYIO B XOJIC MCCIICIOBAHHUS MJIH SKCIICPUMCHTA,;

CaMOCTOATENLHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOT0 HAOIIOACHUS, OTIBITA, HCCIICIOBAHUS,

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIIee pa3BUTHE  (U3HUYCCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIOI0KECHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHSATH Pa3JIUYHbIE METObl, THCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MHPOPMALIMM WIA JAHHBIX C Y4ETOM MPEUIOKEHHON ydeOHOM
busnyeckoit 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M WHTEPHPETUPOBATH MHPOPMAIHIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,



CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeAcTaBlICHUs
uHbOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMHu, IuarpaMMaMi, HHOU TpaduKoi 1 X KOMOMHALIUSMU.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO0JI¢ OOCYXJECHMsI y4yeOHOro marepuala, pe3yJibTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJIEW, HAIlEJICHHBIE HA pELICHHE 33/JaYd M TMOAJAEp KaHHe
OJ1arokenaTeIbHOCTH OOIICHNUS;

COIOCTABJIATh CBOM CYXKICHHS C CYXACHUAMHU JPYI'MX YYaCTHUKOB
Juasora, oOHapyKMBaTh pa3IMuue U CXOACTBO MO3UIIML;

BBIP@XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAaHUS, IPOCKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (hU3UUECKOM
poOJIEMBI;

NPUHUMATD [IETTH COBMECTHOW NIeATEIHHOCTH, OPTaHU30BBIBATH JIEUCTBUS
no €€ JMOCTHKEHHUIO: paclpeiensiaTh poiH, OOCYXIaTh MpPOLECChl U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJHATH CBOIO 4acTh PabOTHI, JOCTUTAs] KAY€CTBEHHOTO PE3yJIbTaTa Imo
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YJIeHaMU KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIS pelieHns (U3nUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaATbHOE, NMPHUHSITHE PEIICHUs B TPYIIE, NMPUHATHE PpPEIICHUN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISATh AJITOPUTM peleHus] (PU3MUecKOl 3aJauu HIn
IUTaHAa HMCCIIEJOBAHUA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh NIPEJIaraéMble BAPUAHThI pELICHUM;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:

AaBaThb aJICKBATHYI0 OLCHKY CUTyallluX U IIpcJiararhb 1JjiaH ee HU3MCHCHMUA,



OOBSICHATH  NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS) Ppe3ylIbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3NYECKOTO UCCIICOBAaHMSI WJIM IMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUl, YCTAHOBJEHHBIX OILIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
pU3HaBaTh CBOE MPABO Ha OIIMOKY MPU PEIICHUN (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3d, €AUHUIBI (DPU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOoe), MEXaHWYEeCKOoe JBIKEHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHENHOE), TpPAaeKTOpHs, PaBHOJCHCTBYIOIIAs
cuJa, nedopmanus (ympyras, MJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBfeHus (audQysus, TENIOBOE JBUKEHHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPaBHOMEPHOE  JBWKEHHUE, HWHEpLHS,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIVIEHHON OChIO
BpallleHUsI, Tiepefada daBjieHUsS TBEPABIMU TelaMH, XUIKOCTIMU U
razamMd, arMocdepHoe JaBlieHWEe, IUIABaHUE TeJ, MPEBpalICHUs
MEXaHMYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOe SBJICHHE;
pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3MUECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uHcie (U3NYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW W HEXUBOU
NpUpOJie, NCUCTBUE CHUJIbI TPEHUSI B MPUPOJAE U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO NTaBJICHUS HA KHBOW OpraHW3M, IUIABaHUE PhIO, phIUuaru B
TEJe YeOBEeKa, MPU STOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BenMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC



Tena, CWIa TPEHUs, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tras3a),
BBITAJIKMBAIOIIASl CHJIA, MEXaHWYECKas padoTa, MOLIHOCTb, IUIEYO CHJIBI,
MOMEHT CHJIbl, KO()(QHUIMEHT TOJE3HOr0 JACUCTBUS MEXaHH3MOB,
KUHETUYECKas U TMOTEHIMAJIbHAs 3HEPIusi), MpPU OMNHUCAHUU IPABUIBHO
TPAKTOBaThb  (PU3MYECKUII  CMBICA  HUCHOJB3YEMBIX  BEIMYMH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMHU BEITUYMHAMH,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl IIpaBUjia CJIOKEHHs CUII (BAOJb OJHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, NpPU HTOM [aBaThb CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JOTMYECKHX ILIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

peumate pacy€THble 3amadud B 1—2 JEWCTBHS, HCHOIB3YsS 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PAcd€Thl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUUYHOCTD
MOJTY4YEeHHOU (PU3NUECKO BETUYUHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bu3NYECKUX METOAOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEIATH POBEPSIEMOE
NpeanosjoxkeHue  (TUmoresy),  pas3inyaTb W UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJ€ OIbITa, JeJIaTh
BBIBOJIBI IO €r0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3IecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYA0BaHHUS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINOJIHATh MNpSMbIE HM3MEPEHHUs PACCTOSHUS, BPEMEHH, MAacChl Telna,
o0bEMa, CHUIIBI U TEMIEPATypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
uGpoOBBIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YYETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTA U3MEPEHU;



IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BETMYUHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSMBIX H3MEPEHUU (3aBUCHMOCTH MYyTH
pPaBHOMEPHO [BIDKYILETOCA Tela OT BPEMEHU [BIDKEHUS Teia, CUIIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUJIOIIAIU COMPUKOCHOBEHUS TEJ, CHIIbI
YIOPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBHITATKUBAIOIIEH CHIIBI OT 00bEMa
NOTpyXKEHHON YacTH Tella M OT IMIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IJIaBaHus TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4€OHOrO MCCIEAOBaHUA, coOUpaTb YCTaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYCHHONW 3aBHCHUMOCTH (DM3MUECKUX BEJIHYMH B BHUJIEC
MPEJIOKEHHBIX TaONMUIl U TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCIIEJOBaHMUSI;

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHUJIa TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByIOmas Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT TMOJE3HOTO eHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysd MPEIIOKEHHOW WHCTPYKUUU: TpU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAYCHNE UCKOMOW BETTUYHHBI,

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI JACUCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIYar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C ONOPOM Ha HX omucaHus (B TOM 4YHUCJE:
MOJIIUITHAKN, yCTPOWCTBO  BOAOIPOBOAA, TUIAPABIWYSCKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKHUX SBJICHUM M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NPUMEPHl  (HAXOIUTh  WHOOpPMAIMI0O O  MPUMEPaAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
JKU3HU Il obecnieueHrs 0€30MacHOCTH MpU OOpallieHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpee;

OCYIIECTBISAITH OTOOp HCTOYHMKOB uH(popmanmuu B IHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM TTOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIINXCS



3HAHUM W NyTEM CPaBHEHUSA DPa3JIMYHBIX WMCTOYHHUKOB BBIJEIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUH YYEOHBIX 3a/laHUi Hay4dyHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcsl cety MIHTepHET, BiIaieTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (HPU3HUECKOTO COJIEPKaHUSA, B TOM
yucie MyOJMYHO JeNaTh KpaTKUe COOOUIECHHsS O pe3yibTaTax IMpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWA, MpPU 3TOM TPaMOTHO MCHOJIb30BATh
U3YYEHHBIM TOHSATUUHBIMN ammapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUUICHUE IIPE3CHTALIUEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHUM pacHpenesirh
00s3aHHOCTH B TPYyNIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JIEATEIBHOCTh  TPYIIbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHHHBL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine KuaKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHoe AaBCHie 0 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 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.edso0.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

®dusuka — Hayka o
npupoje. SBienus
npupoasl. duznueckue
SBJICHUS

MexanndecKkue, TIUIOBEIC,
3JIEKTPUYECKHUE,
MarHUTHbBIC, CBETOBEIC,
3BYKOBBIE SIBJICHUS

dusnuecKkue BeTUIUHBI U
WX U3MEpPEHUE

Ypoxk-uccienoBanue
"N3mepenue TemrepaTypsl
MIPH TTIOMOIIH JKUKOCTHOTO
TEPMOMETpA U JaTYHKA
TeMmeparypbl"”

Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKU
U3Y4aroT MPUPOLY.
EcrecTBeHHOHAy4HBIN
METO/]I TO3HAHMUSI.
Onucanue GpU3NIECKUX
SIBJICHUH C IIOMOILIBIO
MOZEeIIen

Ypoxk-uccienoBanue
"[IpoBepka runoTessl:
JaJIbHOCTH I10JIETA MIapUKa,
MYLLIEHHOTO
TOPU30HTAIBHO, TEM
OoJibiie, ueM OOJIbIIe
BbICOTA ITycKa"

CtpoeHue BelecTna.
OnbIThI, JOKA3EIBAIOIINE
JUCKPETHOE CTPOEHUE
BCIIECTBA

JBr>xeHune 4acTHIl




BEIECTBA

Ypoxk-uccienoBanue
«OTBITH IO HAOJIOICHUTO
TEIJIOBOTO PACIIUPEHUS
ra3oB»

10

11

ArpCFaTHBIe COCTOsAHUA
BCIICCTBA

B3aumocss3p Mex1y
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHhIX
COCTOSIHHSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoenueMm. OcoOeHHOCTH
arperaTHbIX COCTOSTHHUI
BOJIbI

12

13

14

Mexanudeckoe OBMKEHHUE.
PaBHOMEpHOE N
HEPaBHOMEPHOE JIBUKECHHE

Cxopocte. Enunuiist
CKOPOCTH

Pacuer nytu u BpemeHu
JBUKCHHUS

15

WNueprus. 3akoH uHEPIUH.
BzaumopeiicTBre Ten Kak
MpUYMHA U3MEHEHUS
CKOPOCTH JIBHIKECHHS TEIl

16

17

18

[TmoTHOCTE BelecTBa.
Pacuer maccer 1 00beMa
TeJa Mo €ro IIOTHOCTH

JlaGopatopHnas pabora
«OmnpeneneHue MIOTHOCTH
TBEPJIOTO TETA»

Pemenue 3amau mo treme
"[TnoTHOCTH BemecTBa"

19

Cuna Kak XxapakTepucTHKa
B3auMoercTeua Tea. Cuia
ynpyroctu. 3akoH ['yka

20

Jlaboparopnas pabota
«M3yueHne 3aBUCUMOCTH
pacTsuKeHus
(medopmariun) mpy>KUHBI




oT HpHJ’IO)KGHHOfI CHJIBI»

21

22

23

SBnenune tarorenusa. Cua
TKECTHU

CBs3b MEXKY CUIION
TSKECTH U MaccoH Tea.
Bec Tena. Pemenune 3amau
no teme "Cuia Tsoxectn"”
Cwuia TsDKeCTH Ha JApYTuX
mwianerax. Gusnyeckue
XapPaKTEPUCTUKH TIJIAHET

24

N3mepenue cui.
JnaamomeTp

25

26

27

Bec Ttena. HeBecoMmocTh

CnoxxeHue IByX CHIL,
HaMpaBJICHHBIX MO OJTHOM
MPSMOM.
PaBHOelicTBYIOIIIAsA CHIT

Perenue 3agay mo teme

"PaBHonelicTByrOMmAas cu'

28

Tpenue CKoNbKEHUS U
TpeHue nokosi. Tpenue B
MIPUPOJIE U TEXHUKE

29

JlaGopatopHnas pabora
«M3yueHne 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIbKEHUS
OT CHWJIBI IaBJICHUS U
XapakTepa
COIIPUKACAIOLIUXCS
IIOBEPXHOCTEW

30

Pemenue 3agaq Ha
omnpeAeseHue
PaBHOJICHCTBYIONIEH CUITBI

31

Pemrenue 3ampau no remam:
«Bec Tenay,
«I"paduueckoe
M300pakKeHHUE CHIT»,
«Cuel»,
«PaBHOACHCTBYIOIIAS CUII»

32

Kontponbnas pabota mo
TeMaM: «MexaHndecKkoe
IBIDKeHMEY, «Macca,




33

IJIOTHOCTBHY, «Bec Tenay,
«I"paduueckoe
HU300pakKeHHUE CHIT»,
«Cunbry. Ilosyrogosoi
KOHTPOJIb

JaBnenne. CriocoObl
YMEHBIIEHUS U
YBEITUUYCHUS JaBICHUS

34

JaBnenue raza.
3aBUCHMOCTD JaBJICHUS
rasa ot o0béma,
TeMIepaTypbl

35

[Tepenaua naBneHus
TBEPIBIMH TEJIAMH,
JKUJIKOCTSIMHU M Ta3aMH.
3axoH Ilackais

36

37

38

JlaBieHue B )KMAKOCTH U
rase, BbI3BaHHOE
JEWCTBUEM CHUTBI TSDKECTH

Pemrenne 3amau mo reme
«JlaBlieHYE B KUJIKOCTH U
rase. 3akou [lackaims»

Coobmaromumecs: cocy/sl

39

40

I'mppasinueckwmii npece

Manomertpsl. [lopuiaeBoi
JKHUIKOCTHBIM HAcoC

41

42

ATtMmocdepa 3emiu.
[IpuuuHBI CymecTBOBaHUS
BO3YIITHOW 000T0YKH
3emun. 3aBUCUMOCTD
aTMoc(hepHOro JaBICHUS
OT BBICOTHI HaJ] YPOBHEM
Mops

Bec Bo3nyxa.
ATMmoc(epHoe naBiieHue

43

N3mepenune armocdepHOTo
naBieHus. OneIT
Toppuuennu

44

3aBHCUMOCTh
aTMOC(EepHOTO TaBJICHHS
OT BBICOTHI HaJl YDOBHEM




Mops

45

46

47

bapomerp-anepoun.
ATmocepHoe naBieHue
Ha pa3IuYHbIX BBICOTAX
Permrenue 3agad mo reme
"AtmochepHoe naBieHue"
JleiicTBUE KUAKOCTH U raza

Ha MOI'py’>KEHHOC B HUX
TCIO. ApXI/IMe,Z[OBa CHJIa

48

49

50

Jlaboparopras pabora
«Onpenenenue
BBITAJIKUBAIOIICH CUIIBI,
NEHCTBYIOLIEH Ha Tello,
MOTPYKEHHOE B
KHUJIKOCTH)»

Jlaboparopuas padoTta 1mo
teme «Mccnenopanue
3aBHCHUMOCTH Beca Telia B
BOZIe OT 00BbEMa
MOTPY>KEHHOHU B JKUIKOCTh
qacTH TCJ1a»

IInaBanue Texn

51

JlaboparopHnast pabota
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYUPOBAHUE JIOJIKA U
omnpeciIeHuE €€
rpy30noabEMHOCTH"

52

Pemrenue 3agad mo reMam:
«IInaBanue cymos.
BosnyxomnaBanuey,
«/laBrneHue TBepaBIX TEN,
AKUIKOCTEN U Ta30B»

53

54

Mexanunyeckas paborta

MortHocTts. EquHuIst
MOIITHOCTH

55

Ypoxk-uccienoBaHue
"Pacuét MmomtHoCTH,
pa3BUBAaEMOM IIPU MOABEME
110 JIecTHuIe"

56

[IpocTeie MEXaHU3MBI.




Prruar. PaBHOBecue cwii Ha
phIuare

57

KonrponsHas pabora no
TeMe «JlaBieHue TBEPIbIX
TeJN, JKUAKOCTEHR U Ta30B /
Bcepoccutickas
IpoBepoyHas pabora

58

PesepeHsiii ypok. Pabora ¢
TEKCTaMU 110 TeMe
«/laBnenue TBEPABIX TET,
KHUJKOCTEH U ra3oBy» /
Bcepoccutickas
MpoBepoyHasi paboTa

59

Poruaru B TexHuke, OBITY U
npupoe. JlaboparopHas
pabora «/ccrnenoBanue
YCJIOBU paBHOBECHS
pbIyaray

0.5

60

Pemrenue 3agad mo reMme
«Y cioBUs paBHOBECHS
phIyara

61

Koaddunuent noneznoro
JNEUCTBUS MEXaHU3Ma.
JlabopaTopHas pabota
«3mepenue KII/]
HaKJIOHHOM TJIOCKOCTH

0.5

62

63

64

Pemrenue 3agad mo reMme
"Pabota, momtaocTs, KIT/T"

Mexanuueckas SHEprusl.
Kunetnueckas u
MOTEHITUATIbHAS YHEPTUS

3aKOH COXpaHEHUS
MEXaHUYECKOH SHeprun

65

YPOK-3KCIIEPUMEHT 110
TeMe
"DKcepuMEHTAIbHOE
OIIpeEeIICHUE U3MEHEHUS
KUHETHUYECKOHN U
IIOTEHIMATIbHON SHEPIUU
MIPU CKAaTBIBAHUU TE€JIA 110
HaKJIOHHOM TUIOCKOCTH"




66

67

KontposbHas pabota mo

Teme «PaboTa u

MOIITHOCTh. DHEPTHUS. 1
IIpomeskyTouHas

aTrecTanus

PaboTa ¢ TekcTamu o

TeMe "MexaHH4ecKoe 1
nBIKeHue"

68

Pabora ¢ Texcramu o
Teme "Pabora. MOIIHOCTE. 1
Oueprus"

OBILIEE KOJIMYECTBO YACOB

68

[10 ITPOI'PAMME

12




IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

11

1.2

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

pas3indaTrb SABJICHHUA M0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

13

1.4

1.5

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIAThH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA TeNl W (PU3MUECKUE SBICHUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTHMMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTMPOBKY 3aKOHa ® 3allMCBIBaTh €ro MaTEeMaTHYECKOe

BBIPAXKCHUC

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3HMUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U
dbopMyiibl, cBs3bIBatONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHATN3a
YCIOBHSL 3aJayd 3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH

buznyeckue BeIUYMHBI B (POPMYIIBI U IPOBOIUTH PAcU€Thl, HAXOIUTH




1.8

1.9

CIIPpaBOYHEBIC OTaHHBIC, HeO6XOI[I/IMI>IC AJig p€HICHUA 3aaa4, OCHHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIA
bu3NYeCKUX METOJOB, B ONHMCAHUU HCCIECJOBAaHUS  BBIICISTDH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasnyarh u
MHTEPIPETUPOBATh MOJYYEHHBIM pe3yJabTaT, HaXOAUTHb OLIMOKU B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1IO €TI0 pC3yJIbTaTaM

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (opMynHpoBaTh  IMPOBEpsiEMbIC
OPEINONIOKEHNs, CcOOMpaTh  yCTAaHOBKY M3  NPEAIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBINOJIHATH TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

1.12

NPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IIJIAHUPOBAaHUHM Y4E€OHOTO HCCIENOBaHUs, coOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHUS, CIEAYS NPEII0KEHHOMY ILIAHY,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, IeJIaTh BBIBOIbI

10 pe3yJibTaTaM HCCIeI0BaHUS

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHMH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINIOJIHCHUU I/I3MepeHHI>’I CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

1.13

1.14

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

yKa3blBaTh MPUHIMNBI  JAEHCTBUS TpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIBI JEUCTBUS H3YUYECHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C MOMOUIbIO UX ONHCAHMS,
UCTONB3ys 3HAaHUA O CBOMCTBax  (PU3MYECKUX  SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MMOBCETHEBHOMN

KU3HM I8 oOecriedueHHs O€30MacHOCTH TMpU  OOpalieHuud ¢




1.16

1.17

1.18

npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

COOJTIOICHYSI HOPM 9KOJIOTUYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cperie

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISIETCS MPOTHBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

UCII0JIb30BATh pu BBITNIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALIHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE NMUCHhMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

IIPY BBINIOJTHEHUH Y4EOHBIX MMPOEKTOB M UCCIIEI0OBAaHUI paclpeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHUEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYHNIBI, BbICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY>KaOIINX

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
pasnena 3JIeMeHTa
®U3UKA U EE POJIb B IIOSHAHUU OKPYXXAIOIIET'O MUPA
1 ®uszvka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 dusnueckue  SABJIEHUS. MEXaHWYSCKUE, TEIUIOBEIC,
3JEKTPUYECKHE, MAaTHUTHBIE, CBETOBHIE, 3BYKOBbBIC




1.2

Odusnyeckue Benu4MHBL.  M3MepeHue  (HU3MUECKUX
BenuunH.  Dusmueckue  npubopel.  IlorpemnrHocts

n3MepeHuil. MexIyHapoHas CucTeMa eUHUIT

1.3

1.4

1.5

ECTGCTBCHHOHaquBIﬁ MCTOA ITIO3HAHUA: Ha6J'IIO,Z[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIIEPUMCHT II0 IIPOBEPKE THUIIOTE3, 00BsCHEHHE

Ha0JII01aeMOr0 SIBJICHUS
Onwucanue GpU3MUECKUX SBICHUHN C MOMOIIBIO MOJIENIEH

[IpakTuueckue padbOTHI:

H3mepenne paccTosiHUM.

N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeTa.
Omnpenenenne pasmMepoB MaJIbIX TEl.

N3mepenue TemmepaTypbl IPU IOMOIIU KUJIKOCTHOTO

TEPMOMETPA U JaTYHKa TEMIICPATYPbL

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNUU BEILIECTBA

CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MepBhl.

2.1 OneIThl,  JTOKa3bIBAIOIIUE  JUCKPETHOE  CTPOCHHUE
BEIIECTBA
JBmwkenne dvactuir BemectBa. CBsS3b  CKOPOCTH
2.2 JIBUKEHHSI 4YacTHII C TemIepaTypoi. bpoyHoBckoe
NBUKEeHUE, TUPPy3us
23 B3aumojieficTBIE YaCTHI] BEIIECTBA: TIPUTSHKEHUE H
' OTTaJIKMBaHUE
ArperaTtHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B,
KUJAKOCTeH W TBEPABIX  (KPHCTAUIMYCCKUX) T
2.4 B3anmocBsI3p MEXKIy CBOWMCTBaMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHHSIX W HMX aTOMHO-MOJICKYJISPHBIM
CTpOEHUEM
2.5 Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuueckue padbOTHI:
Ouenka pauameTrpa aTromMa METOJAOM  psioB  (C
26 WCIIOb30BaHUEM (oTorpaduii).

OnbITHI 1O HAOTIOICHUIO TETLIOBOTO PACIIUPEHUS Ta30B.
OnbITHI o 0OHApYKEHHUIO JIEUCTBUSA cui

MOJICKYJISIPHOI'O IMMPUTSKCHU A




JIBUDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1

3.2

Mexanunueckoe IBIKCHUE. PaBHoMepHOE u
HEpPaBHOMEPHOE JIBUKECHUE
Ckopoctb. CpenHsist CKOpPOCTb IIPU HEPABHOMEPHOM

JABHKXCHUU. Pacuér IIYTH 1 BpEMECHU NBUKCHUA

3.3

SBnenne uHepuuu. 3aKOH WHEpUUH. B3aummoneiicTBue
TeJ KaKk MPUYMHA U3MEHEHUS CKOPOCTU JBUKEHUS Tell.

Macca kak MEpa HHEPTHOCTH TEJ1a

3.4

3.5

IInoTHOCTH BemiecTBa. CBs13b INIOTHOCTH C KOJIMYSCTBOM

MOJIEKYJ B €IMHUIIE 00bEMA BELIECTBA

Cuita xak XapaKTCPpUCTHKA B3aHMOﬂCﬁCTBHH TCJI

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MIOMOLIBIO JUHAMOMETPA
SIBnenue TAroreHus u cuia TsokecTu. Cuia TSDKECTH Ha

APYTrux IJIaHETax. Bec Tena. HeBecomocTh

3.8

3.9

Cuna tpenus. TpeHHe CKOIBbXEHUS U TPEHHUE MOKOS.
Tpenue B IpUpoe U TEXHUKE
CrnokeHue CWJI, HAMNpaBICHHBIX 110 OJHON MPSMOM.

PaBHOelicTBYIOIIIAsA CHUIT

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBHIKEHUS
(mapuka B OKUAKOCTH, MOJEIU  DIEKTPUUYECKOTO
aBToMOOWIE W Tak pganee). OmpeseneHue cpenHen
CKOpPOCTH CKOJIbKEHHS Opycka WIM MLIapuka Mo
HaKJIOHHOM  T1iockocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHPYIOIINE
3aBUCHMOCTh pacTsDKeHUs (IedopMaiiui) Mpy>KUHBI OT
NPUWIIOKEHHOW Ccwibl. OTBITBL, JAEMOHCTPUPYIOIIUE
3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHUS OT Beca Teja U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11

Du3nyuecKue SIBICHNUS B IPUPOJE: IIPUMEPHI ABWKCHHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXXHMBOU IIPUPOJIE,

NIeCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuueckue ycTpoucTBa: TMHAMOMETP, MOAIIUITHUKA




JIABJIEHME TBEP/IbIX TEJI, )KUJKOCTEI 11 TA30B

4.1

4.2

HaBnenue TtBEporo Tema. CrocoObl yMEHBUICHHUS U
YBCIMYCHUA JABJICHUA
JlaBiieHue ra3za. 3aBUCUMOCTD JIaBJICHUS Ta3a 0T 00bEMa,

TEeMIEPATypPhI

4.3

4.4

4.5

4.6

[Tepenava naBneHus TBEPABIMH TEIAMHM, KHIKOCTSIMHU U

razamu. 3axkod [lackansd. [THeBMaTnyeckrue MaIImHbl

3aBUCUMOCTh  JABJICHUS OJKUAKOCTH OT TIyOWHBI
I'unpocratuueckuii napagokc. CooOIarmuecs: cocyasl.

FI/II[paBJII/I‘-IeCKI/Ie MEXaHU3MBbI

AtMmocdepa 3emnu u atmocepHoe napneHue. [IpuanHb
CYIISCTBOBAHMS BO3AYIIHOW 00004ku 3emiid. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPs

N3mepenune armocdepHoro maeneHus. [IpuGopsl s

HU3MEPCHUA aTMOC(I)epHOFO JaBJICHUA

4.7

JlelictBue KUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
Teno. BeltankuBaromas (apxumenoBa) CuiIa. 3aKoH

Apxumena

4.8

[lnaBanue ten. Bo3ayxoriaBanue

4.9

[IpakTudeckue pabOTHI:

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
o0b€Ma TMOTPYKEHHOM B IKUAKOCTH YacTU Tea.
OnpeneneHre BHITAIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha
TEIO, MOIPYKEHHOE B KUIKOCTbD. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JCHCTBYIOUIEH
Ha TEII0O B JKUJIKOCTH, OT Macchl Teaa. OIBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKUBAIOLIEH
CWJIBI, JCHCTBYIOIIEH Ha TEJO B XHUIKOCTH, OT 00BEMaA
MOrPYKEHHOM B KUJAKOCTh YaCTHU Te€la U OT INIOTHOCTH
JKUJIKOCTH. Konctpynposanue apeomeTpa HITH
KOHCTPYUPOBAHUE  JIOAKA W  OIpenesieHne €€

TPY30MOAbEMHOCTH

4.10

dusndeckue SIBJIICHUS B npupoac: BJIMSTHUC

aTMoc(epHOTro JaBICHUS HA KUBOW OpraHU3M, IJIAaBaHUE




pBIO

411

TexHuueckue ycTpoiicTBa: cooOuaromuecs CoCyabl,
YCTPOMCTBO BOJOMPOBOJIA, THUIAPABIMYECKUN Ipecce,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomerp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexannueckast pabora
5.2 Mexanuyeckast MOITHOCTb
53 [IpocTeie  MeXaHU3MBI: pblyar, OIOK, HaKJIOHHAas
' IUIOCKOCTh. [IpaBmito paBHOBECHsI phryara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 00Ky
«3on0T0oe  mpaBwio»  MexaHuku.  Koaddunment
5.5 MIOJIE3HOTO JneicTBHS MEXaHHU3MOB. [Ipoctsie
MEXaHHU3MBI B OBITY U TEXHHKE
5.6 [ToTennmanpHas SHEPTUM TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
5 g [Tonnas mexaHudeckas SHEprusi. 3aKOH W3MEHEHUS U
' COXpaHEHHS MEXaHUYECKOH SHEPTHH
[IpakTuueckue padbOTHI:
Omnpenenenue pabOThI CUIIBI TPEHUS] IPU PaBHOMEPHOM
- JBIDKEHUHM Tella MO0 TOPU30HTAIBHOH TOBEPXHOCTH.
' HccnenoBanue yCIOBUI  paBHOBECHS  pblyara.
N3mepenne KIIJI nHakioHHON mockoctu. M3ydeHue
3aKOHA COXPaHEHUS] MEXaHUYECKON YHEPTuu
Ousnyeckue SBICHHUS B TMPUPOAE: pbhlUarM B Tele
5.10
9eJoBeKa
TexHuueckue yCTpOMCTBA: pblYar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC

MEXaHHU3MBbI B OBITY




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOMl  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U TO3HAaBa€MOCTH SBJICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B Pa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUHU
(UBUYECKUX 3HAHMM U WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBJIECHUIN HPUPOABI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUN
B OKpyxXaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBAaMM MOHSITHIHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJIB3YsI PyHIAMEHTAIbHBIC U IMITUPUIECKHE 3aKOHBI

YMeHNe ONMCHIBATh HN3YUCHHBIC CBOICTBA TEII U (I)I/I3I/I‘-ICCKI/IC SABJICHUA,

UCTIONB3Ys PU3UIECKUE BETUIHHBI

Brnagenne ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOuro/IeHHsI TIpaBUil 0€30MacHOro TpyJa: HaOMoAeHHE (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY

U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ




OMBITA U 3aIMCHIBATh €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOIBI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHMYUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKIUH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHON ITOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  MCCJIEOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAJIbHYI0 YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEJICTABIATH
MOJTyYCHHBIC 3aBHCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmaHue  XapakTepHBIX  CBOMCTB  (pU3MUYECKMX  MoOJeNei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue 0oO0BACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha U3y4EHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH

VYMenne pemarh pacu€TtHble 3amaun (Ha Oaze 2 — 3 ypaBHEHHUN),
UCTIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3HUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIC ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
IMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYUCHHOTO
3HaueHUs (PU3MUECKON BETMUYMHBI, YMEHUE OMPEIENATh pa3MEePHOCTh

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3adauu

YMeHne XapaKTepu30BaTh MPHHIUIBI  JTEHCTBUS  TEXHHYECKHX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJOTUYECKUX IPOLECCOB MO MX OMHCAHUIO, UCTIONb3Yys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HMUECKUe

3aKOHOMECPHOCTHU




10

YMeHHe UCTONb30BaTh 3HAaHUS O (U3HYECKUX SBICHHUAX B
MOBCEIHEBHOM KM3HM Il oOecriedyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAloIIeH cpene; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTKCHHHA (UMK U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsl M MPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEPIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIM HAa OCHOBE WMEIONIUXCS 3HAHWH W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUi HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHCTEMBI B JPYIYyIO; yMEHHUE
co3faBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 MEXAHMWMYECKHUE ABJIEHUA
11 Mexanuyeckoe aBuwxkeHue. MarepuanbHas Touka. CuctemMa  OTCU€Ta.
' OTHOCUTENBHOCTD JIBHXKCHUS
PaBHomepHOe u HepaBHOMepHOE JBIKeHHE. CpenHsisi ckopocTh. Dopmyna 1Jis
1.2 BBIYKCIICHUS CPeHE ckopocTH: V = S/t
PaBHOMeEpHOE NPAMOIIMHEMHOE JBU)KEHHE. 3aBUCUMOCTb KOOPAMHATHI T€la OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUKEHUS:
13 x(t)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHM ISl TPOCKIUU CKOPOCTH, MPOEKIIMH
NEepeMENICHHs, IyTH, KOOpPAMHATBl NIPU PABHOMEPHOM IPSIMOJIMHEHHOM
JIBI>KEHUU
3aBUCUMOCTh KOOPJWHATHI Tela OT BPEMEHHM B Clly4ae pPaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBU>KEHHUS:
7
Sylf)=vp, *i+ay* ;
2
@opMynbl I MPOCKUUU MEPEMELIEHUs, MPOEKIHH CKOPOCTH U IMPOEKLIHUH
YCKOPEHHS TIPU PAaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-5.
U_\'('f) =g T4, 1,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'paduikn 3aBUCUMOCTH OT BpPEMEHH ISl MPOEKIIMH YCKOPEHHS, MPOESKIIHH
CKOPOCTH, MPOEKIUU TEepEeMELIEHUs], KOOPJAUHATHl MpPU PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBHKCHHUH
CBobonnoe manenue. GopMyiibl, ONUCHIBaONIME CBOOOAHOE MaJ€HUE Tella IO
L5 BEePTHKAIH (JBIKEHHE TeJla BHU3 WM BBEPX OTHOCUTEIBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBUCMMOCTH OT BpeMEHH /i MPOEKIHMU YCKOpPEHUS,

NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMaACHUM Tejla 110




BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpyXHocTu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
=
T

LentpocTpemurenbHoe  yckopeHue. HampaBineHue LEHTPOCTPEMUTEIBHOTO

16 yckopenus. Dopmyiia Ui BBIYUCIECHUS YCKOPEHUS:
2
a. — L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. IInotHocts BewmecTsa. @opmyia i BBIYUCICHUSA IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennynHa. Clo)kxeHue cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJ0
B3anmopeinicteue Ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-F
112 TpeHne nokos u TpeHue CKOJIbXKeHUS. DPopMyna I BBIYMCICHUS MOLYJISI CHIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

my -4
F=g L1 _2%
R
Cuna Tsoxectu. Y ckopeHue cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUNHa.
p=mb

I/IMHYJ'IBC cucTeMsbl Tel. U3MeHeHne HUMITYJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIMAJIbHAasA SHCPI . q)opMyna JJIs1 BBIYUCIICHUA

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHUs1 MeXaHU4eCcKoi sHepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEepruu B OTCyTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Moment cuitbl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBKHBIN O0s10ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENIA.
@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
F
pP= G
191 JlaBnenue raza. ATMocgepHoe AaBlICHHE.
' ['unpocraTyeckoe AaBieHUue BHYTPH KUIAKOCTH.
®opmyna sl BBIYUCIICHUS 1aBJICHUS] BHYTPHU KUIAKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aai ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JICUCTBYIOILEH HA TEJIO, TOTPYKEHHOE B )KUIAKOCTh HJIM Ia3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanud Teia. [lmaBanue CYI0OB 1 BO3AYXOILJIAaBAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTY[a, TEPUOA U 4YacToTa KoJIeOaHwHil.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKkrue BOJIHEL. HpOI[OJ'IBHBIC " TIOIIEPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHIIBL, MKECTKOCTH
OpYXUHBL;, KOd(pUIMEeHTa TPeHHsS CKONbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWIKEHHs OpycKa MO HAKJIOHHOM TIIIOCKOCTH,
YCKOpEeHHs Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuoAa KoieOaHuUM MaTeMaTHUYeCKOro MasTHHMKA; 4YacTOThl M Mepuoia
KoJIeOaHU TIPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YIOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Onoxa.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIIKUBAIOIIEH CHUJIBI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAJIBLHOTO JAABJICHUS U OT
po/ia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYXHUHE, OT CTEHEHHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPYKHHBL,
HCCIICIOBAaHNE HE3aBHCUMOCTH IepHoJa KOoJNeOaHWl HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOW IMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TPUIHWBBI W OTIMUBBI, JABMXCHHUC IIJIAHCT ComHaeuHOM CHUCTEMBI,




PEaKTUBHOE IBHKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(hepHOro JaBJICHUS Ha KUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOKCHHUA, PpaCCTOAHUA U
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecs: Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU S
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BeniecTBa. Mojienu TBEPIOTO, JKUIAKOTO M T'a3000pa3HOTO COCTOSIHMN BEILIECTBA.
Kpucrammyeckue n amopHbie Tena

59 JBwxkenue uvactui BemecTBa. CBs3b CKOPOCTH JIBUKCHHS YACTHIl C

' Temrneparypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TemnoBoe pacupeHue U CKaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsisi sneprusi. Pabora w Teruiomepenada Kak CIIOCOOBI HM3MEHEHHUS

' BHYTPCHHEH SHEPTUU

2.7 Bupl Terionepeaaun: TeIIONPOBOTHOCTh, KOHBEKITHUS, U3TyYCHUE
HarpeBanme wu oxnaxkzaenue Ten. KommdecTBO  TEemIOTH. — YaenbHas
TEMJIOEMKOCT:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccax. YpPaBHEHUE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

210 UCTapeHuss W KOHJACHcaluu. KureHue IKUIKOCTH. YJelbHas TeIuioTa

' napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. 3mMeHeHWe BHYTPEHHEH SHEPruM mpHu

IJIaBJICHUU U KpUCTAJJIM3AallN. YHGJIBHaSI TCIJIOTA I1JIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunnmns! paboTs! TeroBbix apuratenei. KI1/1 terutoBoro apurarens

Ipakxmuueckue pabomwl

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HArpeThiM LIMJIMHAPOM, IMOCJIE OIMYCKaHUsS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJaBJIeHUs Jbpja. MccnenoBaHWe M3MEHEHHMS TEMIIEpAaTypbl  BOABI  MPH
pPa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW U

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUs 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUS KPUCTAILIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. /[Ba BUa aIeKTPUUYECKUX 3apsii0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH KynoHa

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

Onexktpuueckoe mnone. Hanpskx€HHocTh anekTpudyeckoro mnois. IIpuHiun

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpudeckux 3apsgoB. JlelicTBHE SIEKTpUYECKOro TOJISI Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlelcTBus 3nekTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=g/t,U=A/

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC SJICKTPHUYCCKOE COIIPOTHBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi nemnu: | = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= I° Rt
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHMEM
MarHUTHOM MHIYKLIUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMojeiicTBHE ITOCTOSHHBIX
MarduTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apazes. SABnenue snekTpoMaruuTHON UHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOIHUKE

(pGSI/ICTopH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTI0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; MpaBWiIA ISl CUJIBI JJIEKTPUUECKOTO0 TOKa MpHU

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE 3eMJIH, JIPEi( MOIIOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEocTart,
CUCTYMK  DJIGKTPUYCCKOM  DHEPTruH,  DIEKTPOOCBETHUTEINBHBIE  MPHOOPEI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AICKTPUICCKUE
MPEIOXPAHUTENH, OSJCKTPOMArHHUT, OJJICKTPOJBHUTATENIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJTH
3.20 JlyueBas monensb cBeta. [IpsmMonnHeiiHOe pacpocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHuE JIMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
Ilpakmuueckue pabomol
###Par##13mepenne ONTHYECKON CuiIbl coOuparomeld JTUH3bI; (OKYCHOTO
paccTosiHus coOMparoIie JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPEIMETa U
M300paxeHusi, KOTja MpeAMEeT PacloyioKeH B JBOMHOM (QoKyce), TmoKa3aTes
3.26 MPEIOMIIEHUS CTEeKIA.
###HPar##lccnenoBanue CBOMCTBa M300paKEHUS, MOTYYCHHOTO C TOMOIIBIO
coOuparomield JHH3bI, W3MEHEHUs (OKYCHOTO PACCTOSHHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPAHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue senenus 6 npupoode. 3armenuss Comnma u JlyHbI, 1BeTa Ted,
' ONTHYECKUE SBJICHHS B aTMOcdepe (IIBeT Heba, pedpakiius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, raMmma-u3nydeHus. Peakiuu anbda-u Oera-




pacnana

4.2 Omneitel Pe3epdopna o paccesauto anbga-dactuil. [LnanerapHas Moziennb atoma

4.3 CocraB atroMHOTO sigpa. M3oTomb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U MacCOBOTO UHCE
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M YEI0BEKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, HHIMBHIYaJIbHBIN TO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACPHAA DHCPICTHUKA



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

dusuka. 7 kinacc: 0a30BbIi ypoBeHb: yueOHuk/ [lepoeimkun U. M., MiBanos A. .,
AO «M3narensctBo «IIpocBenienuey.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://myschool.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/
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