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INOACHHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usnke Ha ypPOBHE OCHOBHOIO 00IIEero oO0pa3oBaHHS
COCTaBJICHAa Ha OCHOBE TOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueild mporpaMMbl BOCHUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Copepxanue mnporpamMmbl 1o (U3MKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3ALMIO H3YyUCHHUS
Gu3MKM Ha NESATebHOCTHOM OcHOBe. B mporpamMmme mo (u3MKe y4HMTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHus.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), npejjaraeT IpUMEpPHYIO MOCIE0BATEILHOCTD
U3Y4YEHHUS] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOIO COIAECPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa C IEJIbI0 OKa3aHHWs METOJUYECKOU
MOMOILM YYUTENIO B CO3/IaHNU paboveil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

dusnka SBIAETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUYHBIX YYeOHBIX
IPEIMETOB, IMOCKOJbKY (U3NYECKUE 3aKOHBlI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH © (U3UIECKOU
reorpaguei, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
pEeNOoCTaBIsAeT HaumOojee SCHble O00pa3lpl NPUMEHEHHS HAyYHOIO METOoJa
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTo OOpa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTEpEca K HayKe y 00yJaromuxcsl.

WN3yyenne ¢u3ukun Ha 0a30BOM ypOBHE TMPEAINONAracT OBJIAJCHHE
CIENYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

* HAYYHO OOBSCHATH SIBICHMUS;

* OLICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O HCCIIEJOBAHUS;

e UHTEPIPETUPOBATh  JAHHbIE W  HCIOJb30BaThb  HAyYHBIE
JI0KA3aTeJIbCTBA JUIs TIOJyYEHHUSI BBIBOJIOB.

Henu wuzydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenogaBaHusi yuyeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3zanusx Poccuiickoir @eaepauuu, peaTn3yrOMMX



OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelIeHUEM
Konnerun MunucrepctBa npocseiienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).

Heaun uzyyenust Gusnuku:

npuoOpeTeHNEe WHTEpeca W CTPEMIJICHHS OOydYalolmuxcsi K HaydHOMY
W3YUYCHHUIO TPUPOMABI, PAa3BUTHE WX HHTEIUNICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJE TO3HAHUSA U (opMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOMICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHUpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3yYCHUS
OCHOB CTPOCHHSI MaTepUH U PyHIaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;
dbopMHupoBaHUE TIPEACTABICHUN O POJMU (HU3UKUA ISl Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiein
npo¢eCCHOHAIILHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, TOJATOTOBKA K
JajgbHeHIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUU.

JlocTiwkeHrne 3THX Ieliel mporpaMMbl 1O (U3WKE Ha ypOBHE OCHOBHOTO
o01mero 06pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a1a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX

NpUOOpPETEHUE YMEHUN OMHUCHIBATH U OOBACHATH (DU3WUYECKHUE SIBJICHUSI C
WCIIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

OCBOCHHE METOJOB pEIICHHWs] TMPOCTEUIINX pacyETHBIX 3adad C
HCIIO0JIb30BaHUEM bu3nIeCKnX MOJICIIeH, TBOPYECKHUX u
PaKTUKOOPHECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJFOAATh MPUPOIHBIC SBICHHS W BBITIOJHSITH OMBITHI,
JabopaTopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHUS  C
UCIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHGOpPMALIUEH (PU3UIECKOTO COJEpKaHUs,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKHU, aHAIH3 U
KPUTUYIECKOE OIICHUBaHUE MH(OPMAITIH;

3HAKOMCTBO cO chepaMu IpodheCCHOHATIBHON JAeATEIbHOCTH, CBI3aHHBIMH
¢ (Qusukol, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3UICCKON HAYKH.

Ha usydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 "acoB: B 7 kilacce — 68 yacoB (2 yaca B He/ieN0), B 8
Kkjacce — 68 vacoB (2 vaca B Hezeno), B 9 knacce — 102 yaca (3 yaca B HEZENIO).



[Ipennaraemelii B mporpamMme mo (u3MKe MepeyeHb JTa0opaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUUTENb JIeJacT BRIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpearaeMplx B pamMKax
OCHOBHOT'0 TOCY/IApPCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOILEr0 MUPA.

®dusnka — Hayka o mnpupone. SABneHus npupoipl. PU3HYECKHUE SBICHUA:
MEXaHUYECKUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMWUUHBL. M3MmepeHue Quanueckux BenuuuH. Duznueckue
npubopsl. [lorpemHocts u3mepenunit. MexayHapoaHasi CUCTeMa €MHHUII.

Kak ¢wusuka u JApyrve ecTecTBEHHble HAyKHM H3Y4yaloT MPUPOY.
EcTecTBEHHOHAY4YHbIII METOJl NMO3HAaHWA: HAOJIIOJEHUE, IOCTAHOBKA HAYYHOTO
BOMpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmoaaemoro siBieHus. Onucanue GU3NUeCcKuX SBJICHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHH4YeCKHe, TEIUIOBBIE, JJEKTPUYECKHUE, MArHUTHBIE, CBETOBBIE
SIBJICHHSL.

2. dusuveckue NMpuOOPHI U MPoIeaypa MPSIMBIX U3MEPEHU aHATIOTOBBIM U
1M (ppOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHue UEHBI IE€IEHUS MIKaIbl U3MEPUTEIBLHOTO TpUbdOpa.

2. M3MepeHue pacCTOSIHUM.

3. Usmepenune o0bEMa )XUAKOCTH U TBEPJOTO TeEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue temrieparypsl HpH HOMOIIM KUAKOCTHOTO TEPMOMETpPA H
JaTYAKaA TEMIIEPATyPHI.

6. lIpoBenenue uccnenoBaHus MO IPOBEPKE TMIIOTE3BI: NAIBHOCTH IOJIETA
HIapuKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlle BhICOTA
yCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BeliecTBa: aTrOMbl W MOJIEKYJbl, HX pa3Mepbl. ONbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkenne dactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUSI YACTHI[ C
Temreparypoil. bpoyHoBckoe nBwkeHue, auddysus. BzaumoneicTBrue yactuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTamnueckux) Teia. B3anMocCBsI3p MEXKy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBHKCHHUS.



2. HaGmonenue nuddysun.
3. HaGmonenue  siBjIeHUN,  OOBSCHSIONIUXCA  MPUTSDKCHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadmii).
2. OnbITHI MO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHre U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBWKEHHUM. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.
SBneHne nHepuMM. 3aKOH HMHEPUMH. B3amMoAencTBHE TeNl KAaK IPUYMHA
W3MEHEHHUS CKOpPOCTH JBMIKEHHMsS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuiia ynpyroctd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHS U CHUJIa
TskecTd. Chiia TSKeCTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CHWJI, HaIlpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoneWcTByomas cui. Cuia TpeHus.
TpeHue CKOJIbXKEHHS U TPeHHUE MOKosA. TpeHre B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenue MexaHUYECKOrO ABMKEHHUS Tea.
2. HM3mepenue CKOpOCTH MPSIMOJIUHENHOTO JIBUIKCHUS.
3. HaOmronenue siBiIeHUs HHEPIIUH.
4. HaOmoneHne n3MeHeHUs: CKOPOCTHU MPY B3aUMOJICHCTBUU TeJ.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEJL.
6. CioxxeHue CUJI, HalpaBJICHHBIX 1O OJTHOU MPSIMOM.
Jlabopamopnuie pabomusl u onvimol.
1. OmnpeneneHrue CKOPOCTU PAaBHOMEPHOTO JBMKEHU (IIapuKa B JKHIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TNIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopmariin)
NPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3o0B.



Hanenue. CriocoObl yMEHBIIICHUS! ¥ YBETTUYCHUS JlaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUs raza oT o0bEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmaruueckue
MalllMHbl. 3aBUCUMOCTb JAaBJICHUSI KUJKOCTH OT TiayOuHbl. ['mapocratnueckuit
napanokc. Coobmaromuecs: cocyapl. [ napaBandyeckne MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emuu. Onbit Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOI0o JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.

oA Db e

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBineHUs )KUAKOCTHIO U Ta30M.

Coobmaromuecst Cocyabl.

['mppasnuueckui npecc.

[TposiBnenue nelcTBHs aTMOC(EPHOTo JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHUJIBI OT 00BEMA NOTpYKEHHOW YacTu
T€Ja ¥ IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOU JKUJIKOCTH.
VYcnoBre miaBaHus TEJ: IUIABAaHUE WIHM NOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.

UccnenoBanue 3aBHCUMOCTH Beca Tejia B BOJIE OT 00bEMa OTPYKEHHOH B
KUJKOCTh YaCTH TEJA.

Onpenenenue  BBITAJKUBAIOIIECW  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B JKUAKOCTb.

[IpoBepka HE3ABUCUMOCTH BBITAJKUBAIOIIEH CUIIbI, IEMCTBYIOLIEH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH U
onpeesieHne €€ rpy30M0AbEMHOCTH.

Pa3znes S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanuueckas padora. MOIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbiuara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onotoe mpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckas odHeprus. KuHernueckas W NOTEHUHAIBHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM SHEPTUH B APYrO. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpumMepbl IpOCTBIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimol.
1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU TeEIa
110 TOPU3OHTAIBHOU ITOBEPXHOCTH.

2. HccnenoBaHue yca0oBUN PaBHOBECHS phlUara.
N3mepenune KII/1 HakJIOHHOM MJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKOW dJHEPTUN.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

pe3yiabTaToOB.

B pesynbTare uzydueHus Gu3MKU Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B

YacTu:

1) MaTpMoOTHYECKOr0 BOCIIUTAHUSA:

e - [IPOSIBJICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYECKOi HayKH;

e - [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

e 2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B O0CYKJIEHUH OOIIECTBEHHO 3HAUMMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUUYECKUX MPUHIIMUIIOB B JIESITEIbHOCTH
YUYE€HOTO;

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

e - BOCHPHUATHE 3CTETHMUYECKUX KAYECTB (PU3NYECKON HAayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

* 4) HIEHHOCTH HAYYHOT'O NMO3HAHUMA:

e - OCO3HAHHME IIEHHOCTH (PM3MYECKOM HAyKM KaK MOIIHOTO HHCTPyMEHTa
[I03HAHKUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEWILEH COCTaBIIAIOLICH
KYJbTYPBI;

e - pa3BUTHE HAy4YHOU JOOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
JeSITENIbHOCTH;

e 5) (¢opmMupoBaHusi  KYJBTYpPbl 3A0pPOBbSI M  3MOLHMOHAJBLHOIO
0J1aromoJry4ms:

e - OCO3HaHUE LIEHHOCTH Oe30macHoOro ooOpas3a JKHW3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPAaBWJI OE30MaCHOTO TIOBEICHHS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMHpPOBAHHOCTh HaBbIKa pedieKCUH, MPU3HAHUE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBEKa,;

e 6) TPYA0OBOr0 BOCTIUTAHUSA:

e - aKTMBHOE YyYyacTHM€ B pEHICHUH NPAKTUYECKUX 3a71ady (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alid, ToOpoja, Kpas) TEXHOJOTUYECKON U



COITMAJILHON HAIPaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO MPOdecCHil, CBI3aHHBIX C (PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS:

e - OpHCHTAIUMSA HAa NMPUMEHEHHE (PU3MUECCKUX 3HAHUK JUIS PEIICHHUS 3aJad B
o0JlacTH OKpY’Kalollled Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa KOJOTMYECKUX MPOOJIeM M MyTed uxX

pELICHUS;

e 8) aganTanum K M3MEHSIIOIIUMCH YCJOBHSM COLMAJIBLHON W NPHUPOIHOMH
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJCUCTBUU TIPU BBINOJHEHUU WCCIIEAOBAaHUN U
MPOEKTOB (HU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYyTHUX;

e - TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Ye€pe3 NPAKTUYECKYIO
JEATENIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYITUPOBAThH
UJICH, TIOHATHS, TUTIOTE3hI O (PU3UYECCKUX 00BEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePHUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAaHUE CBOCTO Pa3BUTHSA B MPUOOPETECHUU HOBBIX (DH3UYCCKUX
3HAHUI;

e - CTpEMJICHUE aHAJM3UPOBATH U BBISIBIIATH B3aUMOCBS3H MIPUPOJIBI, 0OIIECTBA U
HPKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBHM C Y4YETOM BIMSHUS HAa OKPY’KAIOIIYIO CpEINy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TporpaMMmbl MO0 (U3WKE HAa YpPOBHE OCHOBHOTO
oO1mero odpa3oBanus y oOyyvaromierocs 0yayT chopMHpOBaHb MeTaNpPeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCaJIbHBIC yUdeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble Jiornueckue AeiicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(s1BEHMIN);



yCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEYHS B paCCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCA K (PU3MUECKUM SBIICHUSM;
BBISIBJISITH ITPUYMHHO-CJIE/ICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUH W MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW Qu3ndeckon
3ajau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIIECHHUs, BHIOOp HaumbOosee
MOJTXOJISIIIETO C YUETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KaK MCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUeCcKuil IKCIIEPUMEHT, HEOOJIBIIOE HUCCIEAOBAHHE (PU3UUECKOTO
SIBIICHUS;

OIICHMBATh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIHIO,
MIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHATh Pa3jIMyYHbIE METO/bI, MHCTPYMEHTBI U 3aIpPOChl MIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (JOPM IpEICTaBICHMUS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTHUMaJbHYH (OpMy MpEICTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOSKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHUWE 3aJadd W MOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXKJCHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapy»KUBaTh Pa3IMIUE M CXOJACTBO IMO3HIIHH;



BBIPAXKAaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABIATh PE3YIbTAaThl BBITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MMOHMUMAaTh W  HWCHOJIB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIVUBUIYAIbHOW palbOThl TMpPU PEIICHUH KOHKPETHOW (u3mdeckomn
poOJIeMBI;

MIPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICHUCTBUS
no e€ JOCTH)KEHMIO: paclpeleisTh pPOJu, OOCYXJIaTh MpoLecCchl U
pEe3yNbTaThl COBMECTHOM paboThI, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTara o
CBOEMY HAINPABJICHUIO WM KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4ECTBO CBOEro BKJIaJa B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTEIIHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:

BBISBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUAX, TPCOYIOIMNX
TUTSI petiieHusT (GPU3UIECKUX 3HAHUM;

OPUCHTHUPOBAThCA B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  pElICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE pEIICHUS B TPYINe, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSTEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (DU3UICCKON 3a/1a4u WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BApUAHTHI PEIICHUMH;
JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath miaH e€ U3MEHEHUS;
OOBSICHATh ~ MPUYUHBI  JIOCTHXKEHUSI  (HEIOCTUXKEHHUS) PE3yJbTaTOB
NEeSITEILHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM 4YHCII€ B XOJ BBHINOJTHEHUS
(GU3UYECKOr0  HCCIEIOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIINX TPYAHOCTEW;

OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOoBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha HAy4YHYIO TeMY, TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYTroro;
MpU3HAaBaTh CBOE MPABO Ha OMIMOKY MpHU pelieHur GU3NYECKUX 3a]a4 Uiu
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroOroO.



HPEJMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 7 kjiacce rnpeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHMS,
HaOII0IeHNe, HKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOpHUs, paBHOACHCTBYIOIIAsA
cuna, gedopmauus  (ympyras,  IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI,

paznuyath siBneHus (Auddy3us, TEII0BOE IBMKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPABHOMEpPHOE  JBWIXKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TE€J, PAaBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHUs, Meperaya AaBICHUS TBEPABIMU TEJIaMH, >XUAKOCTSIMU U
razam, arMochepHOe JaBlieHWe, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKON PHEPryuu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SIBJICHUWA B
OKpYy’XarollleM MHpE, B TOM uucie (PU3UYECKHE SBJICHUS B MPHUPOJE:
pUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B TMPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EpHOro J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TEJ€ YEeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OMHCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIb3YS
¢dbu3nyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSIKECTH, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOITHOCTb, IUICYO CHIIBI,
MOMEHT CWIbl, KO3((OUIMEHT TMOJE3HOr0 JEHCTBUA MEXaHH3MOB,
KMHETHYEeCKass W MOTEHIMaJIbHAs DHEPTHs), MPU OMHCAHUU MPABUIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCHOJB3YEMBIX  BEIWYUH, MX
0003HaUeHNA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYMH;
XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIONb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuUiIO paBHOBecUs pbrdara (0J10ka),



«30JI0TOE€ MPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
OHEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarh pacu€THele 3aJadyd B |—2 JEWCTBHUS, HCHOJIb3Yysd 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 pEUICHUs 3a/1ay, OLIEHUBATh PEATHUCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
(bu3HYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATDH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJWTh OIIMOKM B XOAE OMNbITa, J€JaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3HYECKUX SBICHUM WIU
bu3nuecKux CBOICTB TeN: bopMyIupOoBaThH poBepseMbIe
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJI OMbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATD MPSMbBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00bEMa, CcHUIIBI M TEMIIEpaTypbl C HCIOJB30BAHUEM AHAJIOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYUHBI OT
JIPYrol € HCIOIB30BAHUEM IMPSMBIX HM3MEPEHUM (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABWKYUIIETOCS Tela OT BPEMEHM JBH)KCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXKUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacCTH TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIEIOBaHUS, COOUpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



OpeUIOKEHHBIX Ta0nuil U TrpaduKoB, AeNaTh BBIBOJABI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTHh KOCBEHHBIC HU3MEpEeHHs (PU3MYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUlIa TPEHHS CKOJBKCHHS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNO, KOAI(DQPHUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUCHNE UCKOMOW BEJTMYHHBI,

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS! TNIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JACWCTBUA HU3YYEHHBIX HNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOOIMPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KHU3HU I obecriedeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIIEH Cpejie;

OCYLIECTBJISATh OTOOp HCTOYHUKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUA ¢ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJACIATH
UHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBONM WIM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3UUECKOro COACpX aHHs, CIPABOYHBIE MaTEpUAIbI,
pecypcbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManuu (HU3MIecKOro CoAepKaHus, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB
WIN Y4eOHBIX HCCIEAOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUHHBIM ammapaT Kypca (QU3UKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUN pacrpeessiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJHECHHEM IUIAHA JEUCTBUM, aJC€KBATHO OLICHUBATH
COOCTBeHHBIM  BKJIaJl B  JIEITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBo 4acoB DIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U Kontponsusie | TIpakTaueckue (undposbie)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszpnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY’KAIOLIEr0 MUpa
bu6nmnoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y PHpO https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 dusnueckue Be 2 1
HSIHCCRHE BETHIHHbL https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIH METO.T ) 1 | bub6numorexa [IOK
' TMO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nea 2. IlleppoHayaibHble CBeeHHS] O CTPOEHHUH BellecTBa
bubmuoreka [JOK
2.1 CtpoeHue BelecTa 1
p B https://m.edsoo.ru/7f416194
27 JIBU>KeHUE U B3aUMO/ICHICTBUE ) 1 bubmuoreka [JOK
' YaCTHUI] BELIECTBA https://m.edsoo.ru/7f416194
)3 ArperatHbl€ COCTOSIHUS ) bubnuoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nea 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl

3.1

Mexannueckoe IBUKEHUE

bu6mmoreka [{OK
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

bu6mmoreka [IOK

3.2 Muepuus, macca, IIOTHOCTE 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bupt cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, XKUAKOCTEH M Ta30B
aBiienue. Ilepenaua
4.1 I[aBJ'IeHI/IH TBE ) SMI/I TeJIaMH 3 bubmmorera [TOK
' a P ’ https://m.edsoo.ru/7f416194
JKHJKOCTSIMH U Tra3aMH
bu6mmorexa [IOK
4.2 5
JlaBaeHHE KHIKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATMocdepHOe aBIeHHE 6 https://m.edsoo.1u/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 3 bu6mmorexa [IOK
' NOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHEPrus
bu6mmoreka [IOK
> Pabora n mompocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
52 11 5 1
POCTHIC MEXAHIEMBIL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4 1
33 CRAMACCRaN JHeprit https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 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

[10 ITPOI'PAMME










IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KoHTpoJbHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O IPUPOJIE.
SIBnenus npupoasl.
®usnuecKue sBICHUs

Mexann4deckue, TeIIOBEIE,
ANEKTPUYECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznuecKue BeIUUNHbI U UX
U3MEpEHHE

Ypok-uccienoBaHue
"M3MepeHne TeMieparypbl
MIPU TOMOIIH KUTKOCTHOTO
TEPMOMETpPA U JAaTUUKA
TeMIEpaTypbl"”

Kak ¢usuka u npyrue
€CTECTBEHHbBIC HAYKU U3Yy4alOT
MIPUPOTY.
EcrecTBeHHOHAaYUYHBI METOT
no3Hanus. Onucanue
buznyecKux SIBICHUH C
IIOMOLIBIO MOJIEIIEN

CTapTOBaH ANardHoCTHKa

bubmnoreka IJOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

TectupoBanue.

Ypok-uccienoBaHue
"IIpoBepka rumoTe3bl:
JAIbHOCTH MOJIETA IIApUKa,

6
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OOoJIbIIIe, YeM OOJIbIIe
BbICOTA ITycKa"
Crpoenue BemiectBa. OMBITHI,
7 OKa3bIBAIOIIME JIMCKPETHOE bubmorexa HOK
i BIBAIOIIIHE TN TH
P https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIEeCTBA
3 JlBuKenie qac S bubmuoreka [{OK
BIDKCHHC YaCTHI[ BEIICCTB
https://m.edsoo.ru/ff0a013e
Vpoxk-uccnenoanue « OnbIThI
9 110 HAOJIOJICHHUIO TETJIOBOTO
pacuIupeHus Ta3oB»
10 ArperaTHble COCTOSIHUS
BeIIlECTBA
B3anmocBs3p Mex Iy
CBOMCTBaMH BEIICCTB B
Pa3HBIX arperaTHpIX
bu6mmoreka [IOK
11 COCTOSIHUSIX U UX
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJbBI
MexaHu4eckoe TBUKCHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE U
https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUKEHHE
13 Cxopocts. Enuanist bubnmorexa [JOK

CKOpPOCTH

https://m.edsoo.ru/ff0a079c¢



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

14

Pacuer mytu u BpemeHu
JBUKCHHUS

bu6morexa [JOK
https://m.edsoo.ru/ff0a0ae4

15

WNHuepuus. 3aKkoH HHEPLMH.
BzaumoneilicTBue TeN Kak
MPUYMHA U3MEHEHUSI CKOPOCTH
JIBVDKCHUS TEIT

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemectBa. Pacuer
Macchl U 00BbEMA TejIa 10 €ro
IUIOTHOCTH

bubmuoreka [{OK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTopHnas pabota
«OrmpeneneHue MmiIoTHOCTH
TBEPAOTO TEJIA»

18

Penrenue 3amad mo reMe
"ITnoTHOCTE BemiecTna"

bub6mnoreka [IOK
https://m.edsoo.ru/ff0al23c¢

19

Cuna xak xapakTepuCTHKa
B3auMmoieiicTBus Ten. Cuia
ynpyrocta. 3akoH ['yka

20

JlaGopatopHas paboTa
«3y4yeHue 3aBUCUMOCTH
pactsoxeHus (nedopmarin)
NPY>KUHBI OT TPUIIOKEHHOU
CHIIBD)

21

SIBnenne Tarorenus. Cuia
TSXKCCTH

22

CBA3b MEXY CUJION TSKECTH
1 Maccol Tena. Bec Tena.
Pemenne 3amad mo Teme
"Cuna Tsxectn"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuna TspKecTH Ha Ipyrux

23 maHeTax. Pusnueckue bubnroreka LIOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU IIJIaHET
bu6morexa [JOK

24 Msmepenne cuit. Jlusamomerp https://m.edsoo.ru/ff0al8cc

bub6muoreka [IOK

25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
Clo)keHue AByX CHII,

26 HaIlpaBJIEHHBIX IO OJJHOMI bubnuorexa [JOK
npsimoid. PaBHOIeHCTBYOIIIAS https://m.edsoo.ru/ff0ala70
cui

27 Pemenue 3agau no reme
"PaBHOelicTBYIOIIAS CHIT"

TpeHue CKOJIbKEHUs U TpEHUE
28 nokos1. Tpenue B npupone u bubmmorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTopHnas pabota
«3yyenue 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIBKEHUS OT bubnunorexa [IOK
CWJIBI JJaBJICHUA U Xapakrepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIIUXCS
MTOBEPXHOCTEID
Pemenue 3anau Ha

30 OIpeziesIeHne
PaBHOACHCTBYIOLIEN CUJIIBI
Pemenue 3anay no remam:

31 «Bec tenay, «I'paduueckoe bu6nuorexa [IOK

n3o0paxkeHne cuin, «CHITbD»,
«PaBHOZEUCTBYIOIIAS CUII»

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

KonTponbnas pabora no
TeMaM: «MexaHndeckoe
IBIKEeHHE», «Macca,

32
IUIOTHOCTEY, «Bec Temay,
«I"paduueckoe nzobpaxeHue
cuny, « CHIIBDY
HaBnerune. CiocoOb1
33 MEHBIIIEHUS U YBEJINYECHUSI bubnmorexa LIOK
y y https://m.edsoo.ru/ff0a20a6
IABJICHUS
JlaBiienue ra3za. 3aBUCUMOCTD
34 aBJIEHN raza oT 00bréMa buGnnorexa LIOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaua naBnenus
35 TBEPJBIMU TEJIAMH, bu6mmoreka [JOK
SKUIKOCTSIMU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackamns
JlaBieHHe B )XUAKOCTH U rase,
36 BBI3BAHHOE JE€HCTBUEM CUJIBI Bubmiorexa OK
A https://m.edsoo.ru/ff0a2718
TSKECTH
Perrenue 3agad mo reme
37 «JlaBneHue B )KUJAKOCTU U buomorexa OK
A https://m.edsoo0.ru/ff0a2826
rase. 3axkon [Tackamsy
bu6mmoreka [IOK
38 CooO0mmarormecs cocyabl
ottt yA https://m.edso0.ru/ff0a2970
39 T'unpasnudueckuil mpecc bubmmorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopiaeBoit

SKUIKOCTHBIM HAcoC



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
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

AtMmocdepa 3eminu. [Ipuunnsl
CYIIECTBOBAHMS BO3IYIIHON
000JIOYKY 3eMIIH.

bubaunoreka 1HOK

41
3aBUCHUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JIaBJICHUSI OT BBICOTHI HAJl
YPOBHEM MOps
4 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnmnoreka [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTh aTMOC(HEPHOTO
44 aBJICHHS OT BBICOTHI HQ, bubmmorexa [TOK
A s https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
bapomeTrp-a"epous.
45 ATII)\/[ocq)eI:) Hoep aBJICHUE Ha bubmorexa [OK
P A https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAaX
46 Pemenue 3agau no reme
"AtMmochepHoe naBieHue"
JlelicTBHE XXKUIKOCTH U ra3a Ha
47 MOTPY’KEHHOE B HUX TEJO bubmmorexa [IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas paboTa
«Omnpenenenue
48 BBIT:JIKI/IBaIO e CHJIbI bubmmorexa [JOK
. Iil ’ https://m.edsoo.ru/ff0a33fc
JIEUCTBYIOIIEH Ha TEJO,
MOTPY>KEHHOE B KUJKOCTB)
49 JlaGopaTopHasi paboTa 1o bub6nuorexa [IOK

TeMe «HMccaenoBanue

https://m.edsoo.ru/ff0a3514



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

3aBHCHMOCTH Beca Tella B BOJC
0T 00BbEMa OTPYKEHHOH B
XKHJIKOCTh YaCTH TeJa»

50

[1naBanue Texa

bu6morexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYMPOBAaHUE JIOJIKU U
orpeieNieHue eé
Ipy30H0AbEMHOCTH"

52

Pemmenue 3agad mo reMam:
«ITnaBanue cynos..
BosnyxomnnaBanuey,
«JlaBneHue TBepbIX TET,
JKHJKOCTEH U Ta30B)

bubmnoreka LJOK
https://m.edsoo.ru/ff0a3654

53

KonTponbHas pabota no teme
«/laBneHne TBepaBIX TE,
KHUJKOCTEH U ra30B»

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

Mexanudeckas padbora

bu6anoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

Mormsocts. Equuuiibt
MOILHOCTH

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
o bEMeE 1o JiecTHUIE"

57

[IpocTteie Mexanu3Mmbl. Poryar.
PaBHOBecue cui Ha peiyare.



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

Poruaru B TexHuke, ObITY U
npupoe. Jlaboparopras

bub6nuoreka IIOK

58 0.5
pabora «lccnenoBanue https://m.edsoo.ru/ff0adffe
YCJIOBHI paBHOBECHSI pblyara
Pemienue 3ama4 1o teme
59 «Y CIIOBUS paBHOBECHS bubmoreia HOK
P https://m.edsoo.ru/ff0a478e
pbryara
60 [IpomexyTouHas aTTecTanus bubnuoreka [IOK
BIIP/ rectupoBanue https://m.edsoo.ru/ff0a48a6
KoaddumumenT nonesnoro
JIEUCTBUS MEXaHU3Ma.
61 JlaGoparopHas paboTa 0.5
«M3mepenne KI1/] HaknoHHOM
TIJIOCKOCTH
Pemenwne 3agau mo Teme
62 «Y CIIOBUS paBHOBECHS bubmorexa OK
P https://m.edsoo.ru/ff0a4c48
phIuara
MexaHnueckasi HEprusl.
63 Kunernueckas u bubmmorera [TOK
https://m.edsoo.ru/ff0a4252
MOTEHIIMAIbHAS SHEPTUS
3aKOH COXpaHEHHUS
MEXaHUYECKOW SHEPTrUU Y pOK-
SKCIIEPUMEHT 10 TEME
"DKCepUMEHTAIbHOE
bubmnoreka IJOK
64 onpeAcieHuE N3MEHEHUS 1

KUHETUYECKON 1
NOTEHI[MATBHOU SHEPIUU NpU
CKaTBIBAHHMU TeJIa T10
HAKJIOHHOM IIJIOCKOCTH"

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

65

KonTponbHas pabota no teme
«PaboTa 1 MOILIHOCTb.
DHeprus»

66

PesepHblit ypok. Pabora c
TEKCTAMH 110 TEME
"Mexa"Hndeckoe aBImKeHne"

67

PesepBHsliit ypok. Pabora ¢
TekcTaMHu 110 TeMe "JlaBieHue
TBEPABIX TEN, )KUIAKOCTEU U
razoB»"

bubmuoreka [{OK
https://m.edsoo.ru/ff0adee6

68

PezepBHblit ypok. Pabora c
TekcTamu 1o Teme "Pabora.
MoHocTh. DHeprus”

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6







IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI0 0011er0 00pa3oBaHus

1.1

HCIIOJIb30BATh M3YUCHHBIC ITOHATHUSA

1.2

pasiinydaTth ABJICHUA IO ONHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC CI)I/I3I/I‘leCKOG SABJICHHUC

1.3

pacro3HaBaTh TNPOSIBIIEHHE H3YyYEHHbIX (PU3MUECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4YHcie (U3NYECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM INEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYI0, BBIIEIATh

CyIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONKCHIBATh HW3YYCHHBIE CBOWCTBA Ten W (DU3MYECKHE SBICHHS,
UCTIONB3ysd (U3MYECKHEe BEIUYMHBI, TPU OINWCAHWH TPABHIHHO
TPAKTOBAaTh (UBUYECKUH CMBICI HCIONB3yeMBIX BEIHYUH, WX
0003HaUCHUS W €IUHUIIBI (PU3HUECKUX BEITUYMH, HAXOIUTh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEIUIUH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (I)I/IBI/I‘-IGCKI/IC SABJICHUSA U IIPOLCCCHI,
HCIIOJIB3Yysd HM3YYCHHBIC 3aKOHBI, IIPpU J3TOM [OaBaTb CJIIOBECHYIO
(pOpMy.HPIpOBKy 3aKOHa MW  3alluChiBaTb €ro MaTCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSACHATh (PU3NYECKUE SIBICHUS, MPOLECChl U CBOMCTBA TEl, B TOM
4yuclie M B KOHTEKCTE€ CHUTyallMii IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATh I[PUYUHHO-CIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHWe M3 1 — 2 jorumyeckux maroB c¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (DU3MUECKUX SIBICHUHN, PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

peuiaThb paC‘IéTHHe 3aJa4u B 1 -2 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(dhopmyIibl, CBA3BIBaIONIME (PU3NUECKHIE BETUIMHBI: HA OCHOBE aHaln3a
YCIOBMSI 3aJaud 3alUChIBaTh KpPATKOE YCIOBHUE, MOJACTABISAThH
¢u3nyeckre BeIUYUHBI B (OPMYJIBI U MPOBOJUTH PAaCUEThl, HAXOAUTD
CIpaBOYHbBIC JaHHBIE, HEOOXOAUMBIE TSl PEIICHUs 3a7a4, OLICHUBAThH

PEATUCTUIHOCTD MOTYYEHHON (PU3HUUECKON BEJIMUNHBI

1.8

pacno3HaBaTh MpOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU IOMOIIU
(Gu3n4YecKux METOJO0B, B ONHCAHWU MCCJIEJOBAHUS  BBIICIATH
MpoBEpsieMOE  MpEeANojoXkKeHue  (rumoresy),  pasiuyaTb U
UHTEPIPETHUPOBATh IOJyYEHHBIH pe3yJjbTaT, HAXOAWUTh OIIMOKH B

XOJ¢ OIlbITa, ACJAaTh BBIBOJBI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WU
¢buznyeckux  CBOMCTB  Tel:  (QOpMYJIUpOBaTh  MPOBEpsSEMBIE
MIPENAINOJIOKEHN, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOrO

O60py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa 1 (bOpMYJ'II/IpOBaTB BBIBOBI

1.10

BBITIOJIHSATE TPSIMBIE W3MEPEHHs C HCIOJIb30BAaHMEM AaHAJIOTOBBIX H
UGPOBBIX MPUOOPOB, 3aNKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aTaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJUTHh  HCCIAEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DHU3UYECKOM
BEJIMYMHBI OT JPYrOM C UCIOJIB30BAHUEM IMPSAMBIX HU3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpPATh
YCTAHOBKY W BBINOJIHATh U3MEPEHUS, CIIEAYS IPEMIOKEHHOMY ILJIAHY,
(bUKCUPOBaTh PE3yIbTATHI TOJYYCHHOW 3aBUCUMOCTH (PU3HUECKUX
BEITMYMH B BUJE MPEUIOKESHHBIX Ta0NHIl ¥ TpaduKOB, ACATh BHIBOIbI

10 pe3yJbTaTaM UCCIIEOBAHUS

1.12

MPOBOANTH KOCBEHHBbIE WM3MEPEHUS (PU3NYECKUX BEIMYUH, CIELys
MPEUI0KEHHONH MHCTPYKIUH: MIPU BBINOJHEHUH U3MEPEHU coOupaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCISATH 3HAYEHUE HMCKOMOM

BCIINYHNHBI

1.13

C06J'IIOI[aTB mpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

n1abopaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3bplBaTh MPUHLHUIBI  JEUCTBUS MPUOOPOB U  TEXHHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLMIBI JEUCTBUS HM3YyUYECHHBIX
IpuOOPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBIO WX OIUCAHUS,
UCTIONIb3Ysl 3HAaHUS O CBOMCTBaX (M3MYECKUX SIBICHUH U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

NPUBOJIUTL TpUMEpbl (HaXoAWTh UHGPOPMALUIO O MPUMEPAX)
MPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM I OoOecredeHus Oe30MacHOCTH TIpH  OOpalleHuH C
npubopaMu ¥ TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 3710POBbS U

coOII0ICHHSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY KaloIlel cpejie

1.16

OCYILECTBIISATh OTOOP MCTOYHHKOB MH(pOpManuu B cetn MHTEpHET B
COOTBETCTBUM C 33/JlaHHBIM TIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOLUXCS 3HAHUM W MyTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHHMKOB
BBIIENATh MH(OPMALMIO, KOTOpasl sBISETCS HNPOTHMBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCII0JIb30BATh pu BBITIOJIHEHUH y4eOHBIX 3aIaHUI
HAayYHOMOMYJAPHYIO  JUTEpaTtypy  (GU3MYECKOTO  COJEpKaHUS,
CIpaBOYHBIE MaTepHualbl, pecypcbl ceTu MHTepHeT, BIaAeTh
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, Mpeo0pa3oBaHus HHPOpMAITUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE NMHUChMEHHbIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB WHPOpMAIMH (PU3HUECKOTO
CoJiepKaHusA, B TOM YHCJe MyOJIMYHO JenaTh KpaTKue COOOIICHUS O
pe3yabTaTax MPOEKTOB WIM Y4eOHBIX MCCIEIOBaHUN, IpPU STOM
IPAMOTHO HCIIOJIb30BaTh M3Y4YCHHBIN IOHATUHHBIM anmapar Kypca

(U3KKH, COPOBOKIATH BHICTYIICHUE MPE3eHTalue

1.19

P BBINIOJHEHUH Y4E€OHBIX MPOEKTOB U HCCIEAOBAHUN paclpenessaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIIEIUTHh 32 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JIEATEIHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHICTBHE, YUYUTBIBAS MHEHHE

OKPY>KaoIIHUX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pa3jiena

Kon

3JIEMECHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILIETO MHUPA

1.1

®uzuka — Hayka O mnOpupoje. SBIEHUS HPUPOABI.
Pusnyeckue SBICHUS: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ousnueckue BENUYMHBL  M3mepeHuwe  (U3NYECKHX
BenuuuH.  Pusnueckue  npubopsl.  IlorpemHocTth

u3MepeHnil. MexxayHapoaHas CUCTEMa €UHULL

1.3

EcTtecTBeHHOHayuyHBIi METOJ| NO3HAaHUA: HaOIIOJECHUE,
IIOCTAaHOBKA HAay4HOT'O BOIPOCA, BBIABMIKCHHE TMIIOTE3,
OKCIEPUMEHT 110 TPOBEPKE THUMOTe3, OOBSICHEHUE

Ha6moz[aeMoro SABJICHUA

1.4

Onucanne PU3NIECKHUX SIBICHUH C TIOMOIIBIO MOIeeH

1.5

[TpakTiueckue paboThI:

H#H##Par###13Mepenue paccTosHUM.
###Par###I3mepenne 00bEMa KUIAKOCTH W TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MaJIbIX Tell.
###Par###l13mepeHne  TemmepaTypel P [TOMOIIHA

JKUJKOCTHOTO TEPMOMETPA U AATYHKA TEMIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

2.1

##HtPar#H#CTpoeHue BELeCTBA: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  OmBITBL,  JTOKA3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i##Par### ]| piokenne  vactuir  BemiectBa.  CBs3b
CKOPOCTH  JBW)KCHHS  YacTHUI[ C  TeMIEpaTypoil.

BpoyHnoBckoe nBmxenue, quddysus

23

BzaumopeicTBue 4acTULl BEMIECTBA: IPUTSKEHUE U

OTTAJIKMBaHHUC




#Hi#HtPar#Ht# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHUE

ra3oB, JKUIKOCTEN M TBép,Z[BIX (KpI/ICTaJIJII/I‘leCKI/IX) TCII.

24 B3anmocBA3b MEXy CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTuyeckue paboOTHI:
#H##Par###OneHka quaMeTrpa aToMa METOJIOM PSIOB (C
UCToNIb30BaHueM otorpaduii).

2.6 #HHPar###OnbITE o HaOJIFOIEHUTO TEIJIOBOTO

pacIIMpEeHHst Ta30B.
HHHPar###ONBITEI IO  OOHAPYXKEHUIO JCHCTBUSA CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUKCHHE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JBM)KCHHE
#H##Par#H###CKOpOCTb. Cpennsist CKOPOCTh pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacdyér myTtu u BpeMeHH
JIBUKCHHUSI
SlBnenne uHepnuu. 3aKoH WHepUMHU. B3anmoneicTue
33 TeN KaK MPUYMHA U3MEHEHHUS CKOPOCTH JIBIDKEHUS Tell.
Macca kak Mepa HHEpTHOCTH Teja
14 ###Par### lnotHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C
. KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BelllecTBa
3.5 Cuta KaK XapaKTEepUCTHKA B3aUMOJICUCTBUS Tel
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIBIO THHAMOMETPA
37 #H##Par###IBnenue TAroreHus U cuna TspkecTd. Cunta
' TSKECTH Ha Jpyrux maHerax. Bec tena. HeBecomocth
18 Cuna Ttpenus. TpeHUE CKONBXKEHUS W TPEHUE IOKOS.
. TpeHue B mpupojie U TEXHUKE
19 #H##Par###Cnoxenne cuil, HaMpaBJICHHBIX 10 OIHOU
) npsiMoil. PaBHoaeicTByomas cui
3.10 [TpakTiueckue pabOThI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KECHHUS
(wrapuka B JKMJIKOCTH, MOJEIU  3JIEKTPUYECKOTO
aBToMOoOMWIIs M Tak janee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIbXKEHUS Opycka WIM IIapukKa [0
HAaKJIOHHOM  IuIocKOCTH. OmpeneiaeHue  IMJIOTHOCTH
TBEPJIOTO TeJa. OnbITHI, JI€MOHCTPHUPYIOILNE
3aBHCUMOCTh pacTshKeHUs (AedopmMaru) MmpyKUHBI OT
NPUIOKEHHOH  cwiibl.  ONBITBI, JAEMOHCTPUPYIOIINE
3aBUCUMOCTb CWJIBI TPEHHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEN

dusnueckue SBICHUSI B npupoac: NpuMepbl ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPHUPOJIE,
JIEMCTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE
3.12 TexHUUeCcKne yCTPONCTBA: TUHAMOMETP, MOJIIUITHUKH
JIABJIEHUE TBEP/bIX TEJL )XUIKOCTEN U TA30B
a1 JaBnenue TBEpnoro tena. CrnocoObl yMEHbBIIEHUS U
' YBEJIUYECHUS TABICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBlIEHUS ra3za oT 00béMa,
' TEMIEPATYPbI
43 [lepenaua naBneHus TBEPABIMU TEIaMH, KUIKOCTSIMH U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKre MalIMHbI
3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  TJIyOWHBI.
4.4 ['unpocraTudeckuii mapagokc. CooOmarmmecs cocy bl
['mppaBnuyeckne MEXaHU3Mbl
AtMmocdepa 3emnu u armochepHoe naBieHue. [Ipuannbl
45 CYILIECTBOBaHMs BO3AYIIHOM 00o0jouku 3emin. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT
BBICOTBI HaJ] YPOBHEM MODS
46 N3mepenue armochepnoro nasnenus. [IpuGopsl ams
' U3MEepEeHHs aTMOC(HEPHOI0 AaBJICHUS
[eiicTBue XUAKOCTM M Ta3a HAa IOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBawomas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxornnaBanue




4.9

[TpakTrueckue padbOThI:

HccenenoBanue 3aBUCHUMOCTH Beca Tela B BOAE OT
o0béMa mMOrpyXEHHOM B JKUIKOCTH YacTH Teja.
OnpeneneHye BbITAIKUBAIOIIEH CUJIBL, IEHCTBYIOIIEH Ha
TEN0,  NOrpykéHHoe B  KHIKOCTb.  [IpoBepka
HE3aBUCUMOCTHU BBITAJIKMBAIOLIEH CHIIbI, IEHCTBYIOILEH
Ha TeJIO B OKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOLME  3aBUCHUMOCTb  BBITAJIKUBAIOILEH
CHUJIBI, JEHUCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKUJKOCTb YAaCTHU TeJla U OT ILUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanue  apeomerpa Wi
KOHCTPYMPOBAaHHME  JIOAKM M  OIpenciieHue  e€

Ipy30I0ABEMHOCTH

4.10

dusnueckue SIBJICHUA B npupoae: BINAHHC
aTMOC(i)CpHOFO JaBJICHHSA Ha JKUBOH OpraHu3M, IIJIaBaHUEC

pBIO

4.11

TexHHuecKknue yCTPOWCTBA: COOOIIAIOMIMECS COCYIbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUN Mpecc,
MaHOMETp, 0apoMeTp, BBHICOTOMEp, MOPIIHEBOW HAcoc,

apeoMerp

PABOTA, MOIIIHOCTD, OHEPT'UA

5.1 Mexanudeckas pabora
5.2 Mexannyeckasi MOIITHOCTh
53 [Ipocthle  MeXaHW3MBI: pblyar, OJOK, HaKJIOHHas
' wiockocTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onotoe  mpaBwio»  MexaHukd.  KoaddunueHt
5.5 II0JIE3HOTO JIEUCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUU TeNa, MOTHATOTO HaJ 3eMIEH
5.7 Kunernueckast sneprus
53 [Tonnast mexaHuueckass dSHeprusi. 3aKOH H3MEHECHHS U
' COXpaHEHUS MEXaHUYECKON SHEPTUU
5.9 [TpakTrueckue pabOTHI:




##HtPar#H#Onpenenenue pabOTbl CUJIBI TPEHUS IPU
pPaBHOMEPHOM JBW)KCHMHM Tejla [0 TOPU30HTAJIBHON
nosepxHoctu. MccnenoBanue yclIOBUH  PaBHOBECHS
peiuara. Msmepenne KIIJ[ HakIOHHOM IJIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUHU

du3pyeckre SBICHHUS B mnpupoac: pblHaru B TEIIC

5.10

YeloBeKa

TexHuueckue YCTpOMCTBA: pblYar, TMOJABUXHBIA U
5.11 HETIOJIBYKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC

MCXaHU3MBbI B 6BITy




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOTI0 0011ero odopaszosanust Ha ocHose ®T'OC

[lonnmanue ponu  (QU3MKM B HAYyYHOM  KapTHHE  MHpa;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEJCTABICHUNA O 3aKOHOMEPHON CBS3H
U TI03HABa€MOCTH SBJICHMM TNPUPOJBI, O POJIM DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed poau (GU3MKK B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 3BOJIIOLUU
(Gu3NYeCKUX 3HAHWW W WX POJH B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpa, O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBACHEHHE NMPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHHMA O BUJAX MaTepuu (BEIIECTBO W TOJE), O ABIKEHHUU Kak
croco0e CyIIeCTBOBAHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTpOCHHS BELIECTBa, O (U3MYECKON CYIIHOCTH SIBJICHHM MHPUPOJIBI
(MEXaHUYEeCKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX),
YMEHHE paziinyaTh SBJICHUS M0 OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;
yMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (QU3NYECKUX SBICHUIN
B OKpYXalollleM MHpE, BBIIEsAs MX CYLIECTBEHHbIE CBOWCTBA

(Tpu3HAKH)

Bnagenue ocHOBaMM MNOHSATHWHOIO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHM U KCIIOJI30BaHUE WX JIJIS pelIeHHs Y4eOHBIX 3a/1ad;
YMEHHE XapaKTepH30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U

IpOLECChI, UCITIOJIB3Y (I)yHI[aMeHTaJ'IBHBIC " OMIIMPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMMCTBA T€I U (1)I/I3I/IIICCKI/Ie SABJICHUA,

HCTIOJNB3YS (PU3HUECKUEC BETMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIIO3HAHUS C YYETOM
coOJro/IeHNsT TpaBWJI OE30MacHOTO TpyJa: HAOMIOACHUE (PU3HUECKUX
SIBJICHUIA:

YMCHHEC CaMOCTOATCIIbHO C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OTIBITA U 3alUCHIBATh €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYHNH:
YMEHUE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIILHO COOUpaTh
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTAThI C
Y4ETOM 3aJaHHOU MTOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHU;
IIPOBEJIEHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO ~ COOMpPAaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY H
IPOBOAUTH  MCCIEAOBAHWE 10  UHCTPYKLHH,  IPEACTaBIATh
MOJIyYE€HHbIE 3aBHCUMOCTH (U3MUYECKUX BEJIWYMH B BHJE TaOIHIl U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, ENIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCIIEI0OBAHUS

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3MuUecKMX  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO, MOJEIN CTPOEHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMa,
HYKJIOHHasi MOJEJb aTOMHOTO si/ipa) M yMEHUE NPUMEHATb UX I

00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMeHune oOBSCHATH (PU3MUECKUE MPOLECChl U CBOMCTBA TEN, B TOM
YuCl€ W B KOHTEKCTE€ CHUTyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATH IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3yUYEeHHbIE CBOMCTBA (PU3NUYECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTIONB3YsSd 3aKOHBI W (OpPMYJIBI, CBSI3BIBAIOIINE  (PU3UUECKUE
BEJIMYUHBI, B YACTHOCTH, 3alUCHIBATh KpPAaTKOE YCJIOBHE 3a/lauH,
BEISIBIIATE  HEAOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEoO0X0/UMBIE Ui €€ pelIeHHUs, UCTIOIb30BaTh CIPABOYHbIC JAAHHBIE,
MPOBOJIUTH PACUYETHl W OIEHHUBATH PEATUCTHYHOCTH ITOyYEHHOTO
3Ha4YeHus1 (PU3NYecKol BEIMYUHBI; YMEHHUE OIPENENATh Pa3MepHOCTh

(u3nyecKoil BeIMYMHBI, MOJTYYEHHON IPU PEIIEHUH 3a7auu

VYmenue XapaKTCpHU30BaTbh IPUHIUIIbLI }IeﬁCTBI/Iﬂ TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLUECCOB IO UX OIMMCAHHIO, MCIIOJIb3YysS 3HAHUA O

CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SBJICHUH U HeO6XO,I[I/IMLIe (1)I/I3I/I‘IGCKI/IG




3aKOHOMEPHOCTH

10

YMeHue ucCnonap30BaTh 3HaHMS O (U3NYECKUX SBICHUSIX B
MOBCETHEBHON KM3HM s oOecrieuyeHuss O€30MaCHOCTH NP
oOpamieHnn ¢ OBITOBBIMH ~ THpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsi U  COOJNIONEHUS HOPM
HKOJIOTUYECKOTO TOBEJICHHUS B OKpYXKAaloIIed cpene; MOHMMAaHUE
HEOO0XOUMOCTH IMPUMEHEHHs] JOCTHKEHMH (UMK U TEXHOJIOTUH

AJIg paliMOHAaJIbHOI'O IMPUPOAO0IIOJIb30BaAHUS

11

OneIT TOWMCKa, TPeoOpa3oBaHUsT M TMPEJACTaBICHUS HH(DOpMAIH
(U3MYECKOTO CONEp)KaHUS C HCIOJNb30BAHHEM HH(POPMAIOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHHUE OLEHUBATH JI0CTOBEPHOCTH
MOJIyYeHHON MHGpOpMAMd Ha OCHOBE HWMEIOIIUXCS 3HAHUM U
JONIOJIHUTENBHBIX ~ HMCTOYHUKOB;  YMEHHWE  MUCIOJB30BaTh  MpPHU
BBITIOJTHEHUH Y4YeOHBIX 3aJjaHUi Hay4YHO-MOMYJISIPHYIO JUTEpaTypy
(U3MYECKOTO COJCPIKAHMS, CIPABOYHBIE MAaTEPHAIbI, PECYpChl CETH
Wnrtepner; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uH(pOpMallMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYyI; YMEHUE
CO3/1aBaThb COOCTBEHHbIE IMMCHMEHHBIE M YCTHBbIE COOOIICHHS Ha

OCHOBE MH(OPMAITUHU 13 HECKOIBKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

MEXAHWYECKUE ABJIEHNA

1.1

Mexannyeckoe aBwKeHune. MarepuanbHas Touka. (Cucrema  oTcuéra.

OTHOCHUTENBHOCTh JABHIKCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHss ckopocTs. DopMyna st

1.2 BBIUMCJICHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMepHOE MpsSMONMHENHHOE NBHKEHHE. 3aBUCUMOCTb KOOPJAUHATHI Tella OT
BPEMEHH B CIIy4ae paBHOMEPHOTI'O IPSIMOJIMHEUHOIO JIBUKECHHUS:
L3 x(1)=x,+vt
I'paduky 3aBHCHUMOCTH OT BPEMEHM [Jsi TMPOCKIMH CKOPOCTH, TMPOCKIUU
NepeMenIeHus, IyTH, KOOpPAMHATBI IPU PABHOMEPHOM IPSIMOJIMHEHMHOM
JBUKCHHUH
3aBUCHMOCTh KOOpJAWHATHI Tela OT BPEMEHH B CiIy4yae pPaBHOYCKOPEHHOTO
prIMOJ’II/IHeI\/'IHOFO ABUXKCHUA:
EQ
Sf)=vy #f+a,* 3
@opMyibl I HNPOCKLUUU IEPEMEIIEHUs, INPOCKIHH CKOPOCTH U IPOECKIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
1.4 O=v,, -t £
. S,\‘ I, _EJOI Tﬂ.‘_ T-
U.\'(f) =Upy T8 -1,
a (f)=canst,
UIT- = Uir- = 3'{"151'
I'paduku 3aBHCHUMOCTM OT BpeMEHHM il NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TPOEKIMU TMepeMEeIleHUs], KOOPAUHATHl TMPU PABHOYCKOPEHHOM
prlMOJ’IHHGﬁHOM ABUXKCHUHN
CBoOoanoe manenue. GopMyJibl, OMUCHIBAIOIINE CBOOOAHOE MAaJIEHUE Tea IO
1.5 BEepPTHKANU (JABIKEHHE TeJla BHHU3 WM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emin). ['padukn 3aBUCUMOCTH OT BPEMEHH JUISI MPOEKIUH YCKOPEHHS,




OPOEKLUH CKOPOCTH M KOOPJAMHATHI TNpH CBOOOJHOM TAaJE€HUU Tela II0

BCPTUKAIA

1.6

CkopocTh pPaBHOMEPHOTO JBIJKEHHUS Tella IO OKpYKHOCTH. HampaBneHue
CKOpOCTH.
dopmyna i BBIUUCICHUS CKOPOCTH YEpe3 PaJnyC OKPYXKHOCTH U TEPUOJ
oOpareHus:

2nR

: g

LentpocTtpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENIBHOTO

yckopenusi. Dopmyra 1Sl BBIYUCICHUS YCKOPEHUS:

1.7

Macca. ITnotHocTh BemecTBa. @opmyJia Jijisl BBIYUCICHUS IIJIOTHOCTH:

1.8

Cuna — BCKTOpHAA (1)I/I3I/I‘ICCK8.}I BeanunHa. CIOXKCHHUE CUTl

1.9

SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-d

COHaHpaBHCHHOCTB BCKTOpa YCKOPCHH TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOHleP’I Ha

TCII0

1.11

Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:

Fygi=-Fy

1.12

TpeHI/Ie TIOKOs U TPCHUC CKOJILKCHUS. CDOpMy.TIa I BBIYUCIICHUA MOAYJIST CHUIIBL

TPEHUA CKOJIbXKCHUSA!




F_=u-N

1.13

Hedopmanus Tenma. Ymnpyrue u Heynpyrue nedopmanud. 3aKOH YHPYTou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCECMUPHOI'O TATOTCHUA:

My -MA
F:G.=—_‘"

I’
Cua TspKecTd. Y CKOpeHHe CBOOOTHOTO TTaICHMS.

dopmyia s BBIYMCICHUS CHITBI TSHKECTH BOIM3H nmoBepxHocTH 3emiu: F = mg.
JiBmxenue rianet Bokpyr Coinnua. [lepBas kocMuueckasi CKOpPOCTb.

HesecomocTs u nieperpysku

1.15

Nmmynbe Tena — BekTopHas puznyecKas BeIHUHHA.
p=mo

Nmnynbe cuctemsl Ten. 3menenne umiyiabca. UMmysnbe cuisl

1.16

3aKkoH COXpaHCHUA NMITYJIbCa JJIA SaMKHYTOfI CHCTEMBI TCJI:
D=mU +m, 0, =const

PeakTuBHOE JBMXEHUE

1.17

Mexannueckas pabota. @opmyna aisi BEIUUCICHUS paOOThI CUIIBL:

A=Fscosc

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u MOTCHIMAJIbHAs SHCPIrus. ®opMyJ1a JUIA BBIYUCJIICHU A

KUHETUYECKOMH OHCPIuu:

mu”
E‘{ = 2

Teopema o kuHeTHUECKOU dHeprun. Popmysia A1 BBIYUCIEHUS TOTCHIIMAIBHON




OHCPIUH TCJia, IOAHATOIO

Haxa 3eMIIEH:

Ep =mgh

Mexanuueckas OHCPIuUsi:

E:Ek+EP
L19 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON JHEPTrUU B OTCYTCTBUE CWII TpeHus: £ = const.
[IpeBpamieHre MEXaHMUECKOW SHEPTUH NPY HAJTUYHMH CUJIBI TPEHHUS.
[IpocTble MEXxaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peruar. MomenT cunsi: M - FL
VYciioBue paBHOBECHS phlyara:
M +M +..=0
1.20
[MoxBwxHbIM 1 HenoABWXKHBIN 010ku. KII1/I mpocThIX MeXaHU3MOB,
n= Aﬂm&ﬂm
*‘4-.511‘11111-33313
[aBiienue TBEpIOTO TEIA.
®opmyia sl BBIYUCICHUS 1aBJIeHUs TBEPIOTO Tea:
-
P="&
191 JlaBnenue raza. ATMochepHoe JaBlieHHE.
' ['mppocratnueckoe 1aBjI€HUE BHYTPH KHJIKOCTH.
®opmyJia 1715 BBIYMCIEHUS JaBI€HNUS BHYTPU KHUIKOCTH:
P=pgh+Pp,
1.22 3axoH Ilackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna g ONPENEICHHUsS BBITAJIKUBAIOLIEH CHIIBI,
JEHUCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23

Fam =PgV

Ycnopue maBanus Teia. [lnaBanue CYZI0B 1 BO3AYyXOILIaBaAHUEC




1.24

Mexannueckue konebaHus. AMIUIMTYAa, NEPUON M dYacToTa KojeOaHUH.

dopmyia, CBSI3bIBAIOLIAs YACTOTY U NEPUO/ KOJIeOaHUI:

1.25

Marematuueckuid W TPYKUHHBIM MadaTHUKH. [IpeBpamieHue sHepruv m0pu

KOJIE0ATEIBHOM JIBUKEHUU

1.26

3aTyxaromI/Ie KoJIeOaHMsI. BBIHY)KI[CHHBIG kosieOanus. Pe3onanc

1.27

MexaHU4eCKHE BOJIHBL. HpO,[[OJ'IBHLIC " TOIICPCYHBIC BOJIHBI. ﬂJ’II/IHa BOJIHBI U

CKOPOCTb PAaCIPOCTPAHECHHUS BOJIHBIL:

=g

1.28

3Byk. I'poMKkocTh U BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'pDaHULE

IByX cpell. H(ppa3ByK U yIbTpa3ByK

1.29

Ipakmuuyeckue pabomuol

H3mepenne cpenHell MUIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBL; KECTKOCTH
OpYXKHUHBL; KO3(PUIMEHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPEIHEW CKOPOCTH JIBUKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Npu JBHKEHHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuoAa Koyie0aHWI MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M MEepHoAa
Kosie0aHUI NpPYKMHHOIO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO0 HA phIyar;
paboThl CHJIBI YHOPYrocTH NpH MOABEME Tpy3a C MOMOULIbIO HEMOJBMKHOTO
6J10Ka; pabOTHI CHIIbI YIIPYTOCTH HPU MOIBEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
610Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOTrpyKEHHOM
YacTH TeNla U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAaJIbHOTO JaBJICHUS U OT
poZla MOBEPXHOCTHU; CWJIBI YNIPYTOCTH, BO3HUKAIOIIEH B IPYXXUHE, OT CTENECHU
nedopmaluu MpyKUHBI, YCKOPEHUsT OpycKa OT yrila HakJIOHa HAMpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUM HUTSHOTO MasSTHHKA OT JJIMHBI HUTH, NEpHOAA
KoJIe0aHU MPYXUHHOTO MasiTHUKa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIICIOBAaHUE HE3aBUCHUMOCTH Tepuoja KoleOaHWd HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS phlyara

1.30

Qusuueckue s61eHUs 6 npupoode: TIPUMEPHl IBWKEHHUS C Pa3INYHBIMU
CKOpPOCTSIMH B )KMBOHM M HEXHBOW NPUPOAE, AEHCTBUE CUIIBI TPEHUS B IPUPOAE U

TCXHUKC, TMPWIHMBBI W OTJIMBBI, JABWIXCHUC IIJIAHCT ConneyHon CHUCTCMBI,




PCAKTUBHOC ABUKCHHUEC KUBBIX OPraHU3MOB, pbldaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(i)epHOFO JAaBJICHHA Ha JKHUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB KHBOTHBIMH, 3EMJICTPACCHUC, ceficMHUUecKue BOJIHBI, IyHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKU IIO0JIOKCHHUA, PACCTOAHUSA U
YCKOpPpCHUA, AUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYar, MOABIDKHBIN U

HCHOI[BI/I)KHLIﬁ 6J'[OKI/I, HAKJIOHHAasA IIJIOCKOCTb, MNPOCTHIC MCXAaHU3MbI B 6I)ITy,

11 cooOIIaroIuMecs: COoCcybl, YCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMeTp, IXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUS

2.1 BeniecTBa. Moaenu TBEPIOro, AKHUAKOrO U ra3000pa3HOro COCTOSHUI BEILECTBA.
Kpucrannnueckue u amop¢Hbie Tena

25 JBmwxkenne wyactuiy BemiecTBa. CBS3b CKOPOCTH JABWKEHHUS YaCTHI[ C

' Temneparypoit. bpoynoBckoe aBmxenue, nuddysus

2.3 CmaunBaHuE U KallWUISIPHBIE SIBJICHUS

2.4 TeroBoe pacuiipeHue U coxaTue

2.5 TemnnoBoe paBHOBECHE

6 Buytpennss sHeprus. PabGora u Teruionepenauya Kak CrocoObl H3MEHEHHS

' BHYTPEHHEHN HEPruu

2.7 Buapl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
Harpeanue wu oxnaxnenue ten. KomaumyecTBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHs] PHEPIMM B TEIIOBBIX MpOIeccax. YpaBHEHUE TEIIOBOTO
OanaHca:

2.9

0 +Q,+..=0
Hcnapenne u koHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MpoLEcce

510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YJenbHas TeIioTa

‘ napooOpa3zoBanus: L = O/m

2.11 BnaxnocTs Bo3ayxa




[InaBnenne wu kpuctasmmsanus. I3MeHeHWe BHYTpPEHHEW JSHEpruu IIpU

IJIaBJICHUU U KpUCTAJIJIN3AallN. VY aenpHas TemioTa MIaBICHMS:

2.12 us
T om
BuyTpeHHss dHEprus cropanys TOIUIMBA. Y AeJIbHAS TEIUIOTa CrOPaHUs TOIUIMBA:
2.13 q=0/m
2.14 [punuuns! padots! Temnosbix aurareneii. KI1/[ rerioBoro asuraresns
IIpakmuueckue pabomoi
W3mepenue ynenbHON TENIOEMKOCTH METAUIMYECKOTO LWJIMHAPA; KOJIMYECTBA
TEIUIOThl, MOJYYEHHOTO BOJOM KOMHATHOM TeMIeparypbl (UKCUPOBAHHOMN
Macchbl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEIUIOTHI,
2.15 OTJIJaHHOTO HAarpeTbhiM LMJIMHAPOM, IOCJE OMYyCKaHUS €ro B BOJY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXa; YIEIbHOW TEIIOTHI
IiaBjieHuss Jipga. MccinenoBaHue HW3MEHEHHs TeMIEpaTypbl BOABI  IIPU
pas3IMYHBIX YCIIOBUSX; SIBJICHHS TEMJI00OMEHa IpU CMEIIMBAaHUM XOJIOJAHOW U
ropsiuei BOJbL; poIecca UCTIapEHUs
Qusuueckue A61eHUA 6 npupooe: TOBEPXHOCTHOE HATSHKCHHE U KalWUIAPHBIE
2.16 ABJICHUS B IIPUPOJE, KPUCTAIUIBI B IpUpoae, muiinydenue CoslHLA, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
517 KUAKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPaTyphl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TMUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO
CrOpaHHus
3 OJIEKTPOMATHUTHBIE SABJIEHUA
3.1 Onexktpuszanus Tei. J[Ba BUaa 3JeKTPpUUECKHX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onekrpuueckoe mnone. Hanpskx€HHoCTh anekTpudeckoro mnons. IIpuHnun
' CYNEPIO3ULMH MIEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE)
3 Hocurenu »snexrtpudecknx 3apsaoB. JleHCTBHE JIIEKTPUYECKOro IO Ha
' aNeKTpudecKue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH
3.6 [TocTosIHHBIN AneKTpUYeCKuil TOK. JlelcTBUsA 3iekTpruueckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t, U=A4/4

DNEKTPUUECKOE COMTPOTUBIICHHE. Y ACTBbHOE IJIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S
18 3akon OMa aJis yyacTka aiekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:
e T — T AT :
3.9 [TapamiensHOE COeTMHEHNE MPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U,;I=1+I;R=—.
 § Fa | Fa ?
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
3.10 Pabota u momHOCTh A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyns — Jlenna:
)
3o OnbiT Opcrena. MarHuTHoe TMoJie MOPSIMOTO MPOBOJHUKA C TOKOM. JIMHHUM
MarHUTHOW MHIYKIIHH
313 MargutHoe 1oOJIE IIOCTOSHHOIO Mar"ura. B3anMoOIeHCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
3.15 OnbiThl Papajes. SABneHue s5ekTpoMarauTHOM nHayKIMu. [IpaBuio Jlenma
Ilpaxmuueckue pabomuol
W3mepenue  ANEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHMKE

(pe3ucTopsl, JaMroyka), OT HAIpsHKEHUST Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IJIOIIAIN €ro MOMEPEYHOr0 CEUCHUs U

YACJIBHOTO COIIPOTUBJICHHA.




HpOBCpKa nmpaBujia U1 SJICKTPUUCCKOTI'O HAIIPAKCHHA IMPU IOCICAOBATCIBHOM
COCAMHCHHUUN IIPOBOAHUKOB; IIpaBuWJia IJId CHJIBI SBJICKTPUYCCKOIO TOKa IIpU

napajuleIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 Npupooe: SIEKTPUUECKUE SBICHHUS B aTMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE MoJie 3eMid, Apeid MOI0CoB,
POJIb MAarHUTHOTO MOJIS ISl KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, pPEOCTart,
CUETYMK  DJIGKTPUYECKOM  HSHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTeJbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
OPEOXPAHUTENH, SJICKTPOMArHuT, OSJIEKTPOJBUTATENb MOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHBI. [1Ikana 35eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas monens cBera. [IpsmonnHeiHOE paclIpOoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus ceera
304 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHMe JMH3bl. OnTuyeckas cuia
. muH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mprudopbl
Ilpakmuueckue pabomwl
##HtPar###l13mepeHrne ONTHYECKON CHIIbI coOuparomeld JUH3bI;, (OKYCHOTO
paccTosiHUs COOMpAIOIIEH JIMH3HI (IT0 CBOMCTBY pPaBeHCTBA pa3MEpOB IpeaAMETa U
n300paXkeHusl, KOTrJa MpeAMET PacIoyOKeH B JBOMHOM (oOKyce), MmoKazarems
3.26 IIPEJIOMJICHUS CTEKIIA.
###Par### ccnenoBanne cBOMCTBA M300pa)KEHUsI, MOJYYEHHOTO C TOMOIIBIO
coOuparomield JIMH3bI, W3MEHEHHs (OKYCHOTO PACCTOSHUS JBYX CIIOXKEHHBIX
JIMH3; 3aBUCHUMOCTHU yrja MHpPeJOMJICHUS CBETOBOIO Jiyya OT YIJIa MaJeHusl Ha
IPaHULE «BO3yX — CTEKIIO»
327 Qusuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHel, 1Bera Ten,
‘ ONITHYECKHUE SBJIEHUS B atmMocepe (1BeT Heba, pedpakuus, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TepUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTH. Anbda-, Oera-, ramma-u3nyueHus. Peakiuu anbda-u Oeta-




pacmana

4.2 OmnsiTel Pesepdopaa o paccessHuto anbda-gactuu. [lnanerapuas moaens atoma

4.3 CocraB atroMHOTO sigpa. M3oTormb!

4.4 [Tepuoa nmonypacmnajga aTOMHBIX siA€p

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBI pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE HW3IIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
JeiicTBUE paJlMOaKTHUBHBIX U3TYYCHUN Ha OPraHu3M YeJOBEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIAUBHUYaJIbHbBIN T03UMETpP, Kamepa

BI/IHBCOHa, AACpHad SOHEPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

®dusuka 7 knacc [eppiukua .M. UBanoB A.. 6a30BbIil ypOBEHb.
N3narenscTBO « [IpocBemenne»

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

OIr'AQY BO “locymapCTBEHHbIN YHUBEPCUTET NpocBeLLeHnsa”
OO0 “CBEEPOBPA3OBAHNME

FAQY BO MIJy

000 “AKnacc”

000 “GK3AMEH-MEOVA”

000 “ACMAPT”

AO “UspaTtenbcTtBO “lNpocBeweHne”
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