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[Iporpamma no (u3mKe Ha ypOBHE OCHOBHOTO 0011ero 00pa30BaHMs COCTaBIEHA HA OCHOBE MOJIOXKEHUI 1 TPEOOBaHUMN K
pe3yibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTesbHOW Mporpammbl, npeactaBieHHbix B @PI'OC 000, a
Takke ¢ yu€roM (enepanbHoi paboyeil mporpamMmbl BocniuTanus U KoHuenuuu mnpenomaBaHusi yuyeOHOTO MpeaMera
«DusuKay.

Copepxanue mporpaMMsbl o0 (U3KUKE HATPABIECHO HA POPMHUPOBAHUE €CTECTBEHHOHAYUYHOM IPaMOTHOCTH 00YYarOIIUXCS
U OpraHu3alio M3y4eHus (PU3MKU Ha JIeITeIbHOCTHOM ocHOBe. B mporpamme mo (usuke y4duTHIBAIOTCS BO3MOXKHOCTU
yueOHoro npeaMera B peanuzanuu TpedoBanuit ®I'OC OOO k maaHupyeMbIM JIMYHOCTHBIM U METAPEIMETHBIM pe3yibTaTam
oOyueHus, a Tak)Ke MEXKIIPEIMETHBIC CBA3M €CTECTBEHHOHAYYHBIX y4YEOHBIX MPEIMETOB HA yYPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus.

[IporpamMMa 1o (u3uKe ycCTaHABIMBAET paclpeiesieHue y4eOHOro marepuaina 1o rojgam oOyuyeHus (1o Kiaccam),
IIpeJIaracT NPUMEPHYIO NIOCIIE0BATENBHOCTD H3YyUEHUS TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS IPEIMETHOIO CONECPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOmuXCs.

[Iporpamma 1o ¢u3uke pa3padoTaHa C LEJIbI0 OKa3aHHs METOJIWYECKOM MOMOIIM YYMTENI0 B CO3JaHuU padoueit
IPOrpaMMBbI 110 Y4EOHOMY MPEAMETY.

®duszuka SABISETCS CUCTEMOOOPA3YIOUIUM JJIi €CTECTBEHHOHAYUHBIX Y4E€OHBIX MpPEIMETOB, MOCKOJIbKY (U3NYECKUE
3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBICHHM, U3y4aeMbIX XUMHEH, OHOJIOruen, acTpoHOMHUe U pusnyeckoi reorpaduei,
BHOCUT BKJIJl B €CTECTBEHHOHAYUYHYIO KapTUHY MUpa, MPEAOCTaBIIAeT Hauboiiee sSCHble 00pa3lbl NPUMEHEHUS HAyYHOTO
MeTO/1a IO3HAHMSI, TO €CTh CII0C00A MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna u3 rIaBHBIX 33134 (PU3UYECKOro OOpa3oBaHUSI B CTPYKType OOIIero oOpa3oBaHUS COCTOMT B (hOpMUPOBAHHUU
€CTECTBEHHOHAYYHON I'PaMOTHOCTH U UHTEpECA K HAyKe y 00yUaroIIUXCA.

N3yuenne ¢u3uku Ha 0a30BOM  YpPOBHE MPEANOJIAraeT  OBJIAJCHUE CIEAYIOUIUMU  KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:

« Hay4HO OOBSCHSTH SIBJICHUS;

- OILICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

« HHTEPHPETHPOBATH JAaHHBIE U UCIIOJIH30BATh HAYUHbIE JOKA3aTENbCTBA JAJIs MOTYUYEHHUS BHIBOJOB.

Lenu wm3ydyeHuss pu3MKM HA ypOBHE OCHOBHOIO 00Iero oOpa3zoBaHus omnpezaeseHbl B KoHuenuuu npenopaBaHus
yueOHoro mpeamera «®dusuka» B oOpazoBaTenbHBIX opranmzanusx Poccuiickoit ®enepamnuu, peaqu3yOmUX OCHOBHBIC



oOmieo0pa3oBaTenbHble MPOrpamMmbl, yTBepkAEHHON pemeHneM Kosmmerun MunuctepctBa mpocemieHusi Poccuiickoit
®enepanuu (mpotokos oT 3 aekadpst 2019 r. Ne [1K4BH).

ey uzyyenus: pusuKu:

MpuoOpEeTEeHNE WHTEpeca M CTPEMJICHHS OOYy4alomuXCs K HAydYHOMY W3YYEHUIO TPHUPOABI, Pa3BUTHE WX
MHTEIUICKTYaTbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe IMO3HaHUS U (POPMHUPOBAHUE HCCIICIOBATEIBCKOTO OTHOIICHUS K
OKPYXKAIOIIM SIBJICHUSIM;

dbopMHUpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK PE3yIbTaTa H3yUYCHHsI OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTATBHBIX
3aKOHOB (PU3HKHU;

dbopMHpoOBaHUE MIPEACTABICHUM O POIN (UBUKHU JJIA PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE MPEACTaBICHUI 0 BO3MOXKHBIX cepax Oyayiiel npodheccuoHaaIbHOM AesTeIbHOCTH, CBA3aHHOM ¢ (U3UKOM,
MOATOTOBKA K JTaJIbHEHIIIEMY O0YUEHHUIO B 3TOM HAIPABJICHHH.

JlocTrKeHHEe ATUX 1IeJie mporpaMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusi 00eCHeYMBAETCS
pEIICHUEM CIIEIYIONTUX 32124

MpruOOpETEHNE 3HAHNN O TUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXAHMYECKUX, TEIJIOBBIX, JIEKTPUICCKIX, MATHUTHBIX
Y KBAaHTOBBIX SIBJICHUSX;

pUOOPETEHNE YMEHUM ONTUCHIBATh M OOBSICHATH (PU3NUYECKUE SBJICHUS C UCIIOJIH30BAHUEM TTOJIYYCHHBIX 3HAHUI;
OCBOCHHE METOIOB PEIICHUS MPOCTEHIITNX PACUETHBIX 3a/1a4 C UCTIOJIb30BaHUEM (PU3NYECKUX MOJIETIEH, TBOPUECKUX U
MPaKTUKOOPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHWH HAOMIOMaTh TMPUPOIHBIC SBJICHUS W BBINIOJHATH OIBITHI, JAOOpaTOpHBIE pPAOOTBI U
AKCIIEPUMEHTAIILHBIC UCCIICIOBAHUS C UCIIOJIB30BAHUEM N3MEPUTEITHLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOpMaIel (U3NUECKOro CoAepKaHus, BKIOYas WHPOPMAIMIO O COBPEMEHHBIX
TOCTIKEHUSIX (DU3UKU, aHATIN3 U KPUTUIECKOE OlICHUBaHUE HH(POPMAIIHH;

3HAKOMCTBO €O cdepaMu MpodeCcCHOHATBHONW JEATCIbHOCTH, CBS3aHHBIMH C (PU3WKOW, W COBPEMCHHBIMHU
TEXHOJIOTUSIMHM, OCHOBAaHHBIMH Ha JIOCTHKCHUSAX (PU3HIECKON HAYKH.

Ha u3yudenune ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO 00111er0 00pa3oBaHust 0OTBoAUTCS 238 yacoB: B 7 Kjacce

— 68 yacoB (2 yaca B HeJlen0), B 8 Kilacce — 68 yacoB (2 yaca B Henento), B 9 kitacce — 102 yaca (3 yaca B HEJETIO).



[Ipensaraemsliii B mporpaMmme o Gu3MKe nepedeHb JadopaTopHbIX padOT U OIIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep,
YUUTENb JIeJaeT BHIOOP MPOBEACHUS JTa0OPATOPHBIX pabOT U ONBITOB C Y4YETOM HWHIWBUIYAIbHBIX OCOOEHHOCTEH
00yyYaroImuxcsi, CUCKa SKCIIEPUMEHTAIIBHBIX 3aJaHUl, MPEIJIaraeMbIX B paMKaX OCHOBHOT'O TOCYJIapCTBEHHOTO SK3aMeHa IO

¢busuke.
COJAEPKAHUE OBYYEHUA

7 KJIIACC

Paznes 1. ®u3uka u e€ posib B MO3HAHUM OKPYKAKOIIEr0 MUPA.

®dusuka — Hayka o npupoje. ABieHus npupoabl. PU3NUECKUEe SBICHUS: MEXaHUYECKUE, TEIUIOBBIE, JJICKTPUUYECKUE,
MAarHUTHbBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuuuHbl. M3mepenue ¢uzumdeckux BenumunH. Puszmueckue mupubopsl. [lorpemrHocTs H3MepeHUi.
MexyHapoaHasi cucTeMa eIMHUII.

Kak ¢uszuka u apyrue ecTeCTBEHHbIE HaAyKH U3y4aroT NpUpoay. EcTecTBEeHHOHAYUYHBIM METO MO3HAHUS: HAOJI0ICHUE,
MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJIBMKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHHWE HAOII0aeMOro
apiennst. Onrcanue GU3NIeCcKuX SIBJICHUM C TTOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHuueckue, TeIIOBbIE, JICKTPUIECKUE, MAaTHUTHBIC, CBETOBBIE SIBIICHHUS.

2. ®dusznueckue MpuOOPHI U MPOIeAYpa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnsie pabomel u onvimol.

OnpeneneHue 1EeHbl JeJIeHUS Kbl U3MEPUTEIHLHOTO MPUOopa.

N3mepenune paccTossHAM.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TETA.

Ornpenenenre pa3MepoB MajbIX TeJ.

N3mepenue TemnepaTypbl TPy MOMOIIH KUIKOCTHOTO TEPMOMETPa U JaTYMKA TEMIIEpaTypHhI.

A



6. IIpoBenenue nccneqoBaHus MO MPOBEPKE THUIIOTE3BI: JATBHOCTH MOJETA MIAPUKA, MyIHIEHHOTO TOPU30HTAIBHO, TEM
OoJibliie, 4eM 0OJIbIIIE BBICOTA ITyCKa.

Paznen 2. IlepBoHavasibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CtpoeHHe BEIIECTBA: aTOMBI M MOJICKYJIBI, UX pa3Mepbl. OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIICCTRA.

JIBxkeHue yactuil BerectBa. CBsA3b CKOPOCTH IBUKEHHUS YaCTHUII ¢ TeMIlepaTypoil. bpoyHoBckoe npmxenue, 1uddysusi.
B3anMopeiicTBrE YaCcTHII BEIIECTBA: IPUTSHKCHUE U OTTAIKUBAHKC.

ArperaTHble COCTOSIHHSI BEIIIECTBA: CTPOCHHME Ta30B, XKUAKOCTEH W TBEPABIX (KPHUCTAUTMUECKHX) Tel. B3anmMocBs3b
MEXy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX M UX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUH BOJIBI.

Hemoncmpavuu.

1. HabmroneHue 6poyHOBCKOTO JBH)KCHHS.

2. HabGmonenue muddyszuu.

3. HaOGnronenue siBjeHUM, OOBSICHAIONIUXCS TPUTSIKEHUEM WM OTTAIKUBAHUEM YacTHI] BEILIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOIb30BaHUEM (GoTorpaduii).

2. OnBITHI 110 HAOIIOICHUIO TEIIJIOBOTO PACITUPEHUS Ta30B.

3. OnpITHI O OOHAPYKESHHIO JEHCTBHUS CUII MOJICKYJISIPHOTO TIPUTSIKCHHS.

Paznen 3. /IBuskeHue U B3aumMo/ieiicTBHE TeJl.

Mexannueckoe ABWwkeHUe. PaBHOMepHOe U HepaBHOMepHoe JaBmxkeHue. CkopocTh. CpenHsis CKOPOCTh IIpHU
HEPaBHOMEPHOM JABWKEHUU. Pacu€t myTu 1 BpeMEHU JBUKEHUS.

SBrenne nHepuMK. 3aKOH MHEpLMKU. B3anMoneicTBre Te Kak MpruYruHa U3MEHEHUSI CKOPOCTH IBUKEHUS Tel. Macca kak
Mepa uHepTHOCTHU Tena. [TnoTHocTh BemecTBa. CBs3b IVIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIIECTRA.

Cua Kak XapakTepHCTHKa B3aumoneucTBusa Tes. Cuna ynpyroctd u 3akoH ['yka. M3mepeHue Cuibl ¢ MOMOUIBIO
TMHAMOMeETpa. SIBjIeHue TAroTeHUs 1 cuia TsikecTu. Cuila TSyKecTH Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CrioxkeHnune
CHJI, HAaIllpaBJICHHBIX M0 OHOU NpsiMol. PaBHoaelcTByromas cvit. Cuita TpeHust. TpeHne CKOJIbKEHUS U TpeHre NoKos. Tpenune
B MIPUPOJIE U TEXHUKE.

Jemoncmpayuu.



Ha6nronenne MexaHu4ecKoro JBUKEHUS Tea.

N3mepenne cKkopoCTH MPSIMOTMHEHHOTO ABUKEHUSI.
HabGnronenue siBneHust HHEPIUU.

Ha6nronenue n3MeHeHnsi CKOPOCTH TIPU B3aUMOICHCTBUU TElL.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBHIO TEIL.

o vk W N e

CrnoxxeHue CHJl, HalPaBJICHHBIX 110 OJTHOM IIPSIMOA.

Jlabopamopnsie pabomul u onvimol.

1. OmpexeneHrue CKOPOCTU PABHOMEPHOTO ABUKEHUS (IIapUKa B KUAKOCTH, MOEIU AIEKTPUUIECKOT0 aBTOMOOWIISI U TaK
nanee).

OnpeneneHue cpeHed CKOPOCTH CKOJIbKEHUS OpyCcKa WM IapyKa M0 HAKIIOHHOM MIIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsKEHUS (aedopMalium) Npy>KUHBI OT NPUITIOKEHHON CHIIBI.

OnebITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT Beca Teja U XapaKTepa CONPHUKACAIOIINXCS
ITOBEPXHOCTEN.

vk W

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTE U ra30B.

Hasnenue. CriocoObl YMEHbLICHUS U yBeJIWYEHUs JaBiieHus. [laBieHue rasa. 3aBUCUMOCTD JaBJICHUS Tra3a OT 00bEMa,
teMrepatypsl. [lepenaua naBieHust TBEPAbIMU TEIAMM, )KUIKOCTSIMH U razamu. 3akoH [lackans. [TneBMaTnueckue MaluHBbI.
3aBUCUMOCTD AaBJICHUS KUIKOCTH OT TiyOuHbl. ['mapocrarnueckuil mapagokc. Coobmaromuecs cocynbl. ['uapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emumn u atrmocdepHoe naBiaeHue. [IpuuuHBI CylIecTBOBaHHS BO3AYIIHOW 000504ku 3emu. OmbIT
Toppuuennu. U3mepenne atMochepHOro JaBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 u13MepeHust aTMOC(HEpHOro 1aBJICHHUS.

JleficTBUE KUAKOCTH Y Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTankuBaromas (apxumeoBa) cujia. 3aKkoH Apxumesa.
IInaBanue Ten. BoznyxormiaBanue.

Jemoncmpayuu.

1. 3aBHCHUMOCTbH JABJICHHS ra3a OT TEMIIEPATYPHI.

2. llepenaua naBneHus KUAKOCTHIO U Ta30M.
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CooOmiaromuecs CoOCy/Ibl.

['mppasnuueckui npecc.

[IposiBnenue necTBus aTMochEepHOTO JaBIICHHUS.

3aBUCUMOCTD BHITAIKHBAIONICH CHIIBI OT 00BhEMA OTPYKEHHOHN YaCTH TeJa M TNIOTHOCTH KUIKOCTH.

PaBeHCTBO BRITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcioBue maBaHus TEJ: IUIABAHWE WM MOTPYKEHHE TEN B 3aBUCHMOCTH OT COOTHOIIEHHWS IUIOTHOCTEM TElna U
JKUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1
2
3.
4

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe 0T 00bEMa NOrpyKEHHOM B )KUJKOCTh YACTH TEJIA.

OnpeneneHne BRITAIKUBAIOIIEH CHIIBL, JEHCTBYIOIIEH HA TEJO, IOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEH CUJIBI, TEUCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT MACCHI TEJIA.

OnpITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CUIIbI, ICUCTBYIOIIEH HA TEIO B XKUAKOCTH, OT 00BEMA
NOTPYKEHHOM B KUJKOCTb YAaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBaHue apeomerpa WM KOHCTPYHPOBAHUE JIOJKU U OlperAesieHne €€ rpysonoasémMHoctu. Pasmen S.
PaGora 1 MOLIHOCTb. JDHEpPrusl.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBecusi peiuara. [IpuMeneHue mpaBuia

paBHOBecHUs pbluara K 0J0Ky. «3o10toe npaBmio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas sHeprus. Kunernueckas u moreHunanbHas sHeprus. [Ipespanienre ofHOro BU1a MEXaHUYECKOM SHEPTUU

B JIpyroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu.
1. [Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

Omnpenenenre pabOTHI CHIIbI TPEHUS IPU PABHOMEPHOM JIBI)KEHUU TeJla TI0 TOPU30HTAIBbHON MOBEPXHOCTH.
Hccnenosanue ycinoBui paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHOW ITIOCKOCTH.



4. V3yueHne 3aKOHA COXPAaHEHUS MEXaHUYECKOW dHEPIHUU.

IToBTOpPHUTENIHLHO-00001AIOIIHIA MOYJIb.

[ToBTOpHTENTHEHO-0000MIAIOIINI MOTYIH MPEHA3HAYEH I CUCTEMATHU3AINH U 0000IIEHUS TPEAMETHOTO COICPKAHUS 1
OTbITa JEATEIHLHOCTH, MPUOOPETEHHOTO TPH M3YYCHUH BCErO Kypca (PU3WMKH, a TakXke ISl TOJATOTOBKH K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMeHy Mo (pU3HKe JJIs 00ydaroImuXcsl, BRIOpABIIMX 3TOT yUeOHBIN MTpeaMeT.

[Ipy u3ydyeHUM MAHHOTO MOJYJISI PEATU3YIOTCSI U CUCTEMAaTU3UPYIOTCS BHUJABI JCSATEILHOCTH, HAa OCHOBE KOTOPBIX
oOecreunBaeTcsl JOCTUKEHUE MPEAMETHBIX W METANpPEIMETHBIX IUIAHUPYEMbIX pPE3yJbTaTOB O0yudeHus, (Qpopmupyercs
€CTECTBEHHOHAYYHAasi TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB MCCIEIOBAHUS SIBICHUI MPUPOJIbI U TEXHUKH, OBJIAJICHUE
YMEHUSIMU OOBACHATH (PU3UUECKUE SIBJIICHUS, IPUMEHSIS MOJYYCHHBIE 3HAHUS, PEIIaTh 3a/1a4ul, B TOM YHCJIE€ KAaU€CTBEHHbIC U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIUTIHATBEHO AESITEIILHOCTHBIN XapaKTep JaHHOTO pas/iesa pean3yercs 3a CYET TOT0, YTO 00yJarOUTUECs BHITOIHSIIOT
3a/1aHusl, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBICHAThH (DU3MUECKUE SIBICHUS B OKPY>KAIOIIEH MpUpoJie U
MMOBCEIHEBHOM >KU3HU; UCIIOIh30BaTh HAYYHBIE METOJMbl MCCIeN0BaHUsl (U3UYECKUX SIBIICHUM, B TOM YHUCJE JJIs1 TPOBEPKU

TUIIOTE3 U
MOJTYYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHSTh HAy4YHBbIE OCHOBBI HanOOJiee BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX TEXHOJOTHM, Hampumep, MPaKTUUEeCKOTO
WCIIOJB30BaHUs PA3IMYHBIX UCTOYHUKOB YHEPIMM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
SHEPIUMu.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUSA

N3ydyenne ¢u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUsl HAMNpPaBIE€HO HA JOCTWKEHUE JUYHOCTHBIX,
METanpeIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesynbrare uzydeHus: pu3MKu Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus y oOydaromerocss OyayT cpopMHUpPOBaHbI
CJIEyIOIIKE JUYHOCTHBIE PE3yNIbTaThl B YACTH:

« 1) maTpMOTHYECKOr0 BOCIIMTAHUA:



- MIPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUMCKON (PM3MUYECKON HAyKH; O - IEHHOCTHOE
OTHOILIEHUE K JOCTHIKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B 0OCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX M 3TUYECKHUX IPOOJIEM, CBSI3aHHBIX C
PAKTUYECKUM IPUMEHEHUEM JAOCTHKEHUN (DU3HKY;

- OCO3HaHUE BAKHOCTH MOPAJIbHO-ITUYECKHUX MIPUHIIUIOB B AEATEIbHOCTA YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUATHE ACTETUUYECKUX KAdyeCTB (PU3MYECKOW HAyKH: €€ TapMOHUYHOIO TMOCTPOEHHS, CTPOTOCTH, TOUYHOCTH,
JTAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHME IEHHOCTU (PU3MYECKOM HAyKU KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS
TE€XHOJIOTUH, BAXKHEUILIEN COCTABIISIIOIIEH KYJIbTYPHI;

- Pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEPECa K UCCIIE0BATEIbCKOM IeITeIbHOCTH;

5) dopmupoBaHnsi KyJbTYPbI 310POBbSI M IMOIIUOHAJIBHOT0 0JIATONIOTyYHSA:

- OCO3HAaHME LIEHHOCTH 0€30IacHOro 00pasa >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE, BaXKHOCTU IPaBUI
0€30IacHOro MOBEACHUS HA TPAHCIOPTE, HA IOPOTrax, ¢ AJIEKTPUUECKUM U TEIJIOBBIM O0OPY/IOBAaHUEM B JOMAITHUX
YCIIOBUSIX;

- c(OpMUPOBAHHOCTH HaBbIKa pedieKCHH, MpU3HAHUE CBOETrO IMpaBa HAa OMMOKY W TaKOro K€ MpaBa y JIPYroro
YEJI0BEKA;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE YYacTHE B PEIICHUH NMPAKTHUECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTeIbHON OpraHu3aliim, Topojia, Kpas)
TEXHOJOTUYECKOW U COLMAJIbHOW HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM uuciie U GU3UYECKUX 3HAHUM; O - HHTEpeC K
NPaKTUYECKOMY M3yUEHHUIO NMpodeccuid, CBA3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:



- - OpUEHTalusl Ha MpUMEHEHHEe (PU3MUECKHX 3HAHMM A peuleHHs 3aJad B 00JacTh OKpY’Kalolled Cpepbl,
IIJIAHUPOBAHUs IIOCTYIIKOB M OLIEHKM HMX BO3MOXHBIX IIOCICACTBUM Ul OKPYXKalOUIeH cpenbl; O - OCO3HaHue
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTeH UX PELCHUs;

- 8) aganTanuu K N3MEHSIIOIHUMCS YCJIOBHSM CONHATbHON W MPUPOIHOI Cpeabl:

+ - MOTPeOHOCTHh BO B3aMMOJCHCTBUM IPH BBHINOJIHEHUU HCCIIEJOBAHUNA W MPOEKTOB (M3MUECKON HAMpaBICHHOCTH,
OTKPBITOCTb OIIBITY ¥ 3HAHUAM JIPYTHUX;

* - [IOBBILIECHUE YPOBHS CBOECY KOMIIETEHTHOCTH Y€pPE3 NPAKTUUECKYIO IEATEIBbHOCTD;

+ - TOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHCIE (QOPMYIUPOBATH WICH, MOHATHSA, THIOTE3BI O
(puznyecKkux 0ObEKTAX U SIBICHUSX;

- OCO3HaHMeE Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1aCTH (PU3UKU;

* - IJJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

« - CTpEMJICHHWE aHAJIU3UPOBATH W BBISABIATH B3aUMOCBSI3U NPHUPOABI, OOIIECTBA M SKOHOMHUKH, B TOM YHUCIE C
UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHU;

- OLICHKA CBOMX JICHCTBUI C yUETOM BIUSHUS HAa OKPY’KAIOIIYIO CPEAY, BOZMOKHBIX TJIOOAIBHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe 0CcBOEHMs MPOrpaMMsbl MO (U3MKE HA YPOBHE OCHOBHOTO 00I1ero o0pa3zoBaHus y oOyyaromerocsi OyayT
chopMHpPOBaHbl MeTamnpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIONIME [O3HABATEIbHbIE YHUBEpCAIbHbIE Yy4eOHbIE ACHCTBUA,
KOMMYHUKAaTUBHbIE YHUBEpPCAJIbHbIE YUEOHbIE JCHCTBUS, PETYJIATUBHBIE YHUBEpPCATIbHbIE YUeOHbIE AEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

Ba3oBble Jiornyeckue 1eiicTBUA:
*  BBISABIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBICHUN);
+ YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(DUKAIIUM, OCHOBAHUS JJIs1 000OIICHUS U CPABHEHUS;



BBIABJIATD 3aKOHOMCPHOCTH U IIPOTHBOPCYHA B paCCMATPHUBACMBbIX (1)aKTaX, JaHHBIX U Ha6JIIOI[eHI/I$IX, OTHOCAIIINXCA K
(I)I/IBI/I‘IeCKI/IM SABJIICHUSAM,

BBISIBIISITh IPUYMHHO-CJICJACTBEHHBIE CBSI3U MPU U3YYEHUH (U3HUECKUX SIBJICHHM M MPOLECCOB, JENIaTh BBIBOJBI C
UCIIOJIb30BAaHUEM JICYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, BBIIBUTATh TUTIOTE3bI O B3AMMOCBSI3SIX (PU3NUECKHUX
BEJINYUH,;

CaMOCTOSTEIILHO BBIOMpATh CHOCOO perieHus y4eOHOW (M3MYECKOW 3amaun (CpaBHEHHE HECKOJBKHX BapHaHTOB
penieHus1, BEI0Op Hanboiee MOAXOISIIETr0 C YYETOM CAMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarejbLCKHe 1eMCTBUSA.

HCIIOJIBb30BaTh BOIIPOCHI KaK I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUS;

IMPOBOAUTH II0 CaAMOCTOATCIBbHO COCTABJICHHOMY ILIAHY OIIBIT, HECJIOKHBIN (bH?;H“IGCKHﬁ 9KCIICPUMCHT, HeO0JIBIIIOE
HCCJICAOBAaHHC (1)PI31/I‘-IGCKOFO SABJICHHS,

OOCHMBATbL Ha IPHMCHHUMOCTbL W OOCTOBCPHOCTH I/IH(I)OpMaHI/IIO, IMOJIYYCHHYIO B XOAC HCCICAOBAHUA WIIN
OKCIICPUMCHTA,

CaMOCTOATCIIBHO Q)OpMYHHpOBaTB O606IHGHI/ISI W BBIBOJBI IIO PC3yjibTaTaM HpOBGILéHHOFO Ha6J'II-0I[eHI/IH, OIIBITA,
HCCJICAOBAHMI,

IMPOTrHO3UPOBATH BO3MOIKHOC ﬂaHBHeﬁMGG Pa3BUTHC (1)I/I3I/I‘ICCKI/IX IMPpOIECCOB, 4 TAKIKE BLIABUI'ATH ITPCAIIOIIOKCHUA 00
HX Pa3BUTHUHN B HOBLIX YCIOBHAX U KOHTCKCTAX.

PabGora c nndopmanueii:

MPUMEHSTH PA3JIMYIHBIE METOIbI, HHCTPYMEHTBI 1 3aIPOCHI TIPH IMMOMCKE U 0TOOpE HHPOPMAIUH WU TaHHBIX C YIETOM
MPEUI0KEHHOM yueOHOM hu3ndecKoi 3a1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATh HHPOPMAIIHIO PA3IIMYHBIX BUIOB U (HOPM MPEACTABICHHUS;
CaMOCTOSTENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY MpeACTaBiIeHUS WHGOPMAIMK U WUIIOCTPUPOBATH pPEIIlaeMble
3aJ1a4d HECJIOKHBIMHU CXEMaMH, TUarpaMMaMH, HHOU Tpa(uKoil 1 mX KOMOWHAITHUSIMH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

B XOJIe¢ OOCYXXJIeHUsS y4eOHOTO MaTepualia, pe3yJbTaToOB JIA0OPATOPHBIX Pa0dOT M MPOEKTOB 33/1aBaTh BOIPOCHI IO
CyIIECTBY OOCYyXJIaeMOWd TeMbl W BBICKA3bIBaTh WJCH, HAIlCJIEHHbIC Ha pEIICHHWE 3a7add W TOJIep’KaHHe
01aroxe1aTeIbHOCTH OOIICHUS;



COTIOCTABJISITh CBOU CYXKJIEHUS C CYKIEHUSMHU JPYTHX yYaCTHUKOB JHANIOra, OOHAPY>KMBATh Pa3iMuue U CXOJCTBO
MMO3UIINH;

BbIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MIHCbMEHHBIX TEKCTAX;

myOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOIHEHHOTO (PU3MYECKOTO OMBITA (IKCIIEPUMEHTA, HCCIEA0BaHNs, TIPOEKTA);
MOHMMATh U HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHANBUAYAJIbHON pabOTHI MPH PEIICHUU KOHKPETHOM
bu3uYecKon MpooIeMBbI;

IPUHUMATh LEIH COBMECTHOU JESITEIbHOCTH, OPraHU30BBIBATh JEHCTBUS N0 €€ JOCTHIKEHUIO: paclpelessiTh poiy,
00Cy>KIaTh MPOIIECCHI U PE3yIbTAaThl COBMECTHON pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YaCTh pa0OTHI, JOCTUTasi KAYECTBEHHOTO PE3yJIbTaTa 0 CBOEMY HAIIPABIICHUIO U KOOPIUHHUPYS CBOU
JACUCTBUS C IPYTHUMH WICHAMU KOMaH/IbI;

OLICHMBAaTh KAadyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIBHO CPOPMYIUPOBAHHBIM
y4aCTHUKaMHU B3aUMOJECHCTBHUSL.

PerJIﬂTI/IBHble YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUAX, TPEOYIOMMX TSI perieHUsT GU3NIEeCKUX 3HAHUMH;
OPUEHTHUPOBATHCS B PA3JIUYHBIX MOJXOJAX MPUHATUA PEHICHUN (MHIWBHUIYyaTIbHOE, MPUHSATHE PEIICHUS B TPYIIIIE,
NPUHATHE PEIICHUHN TPYTIOi);

CaMOCTOSTEIILHO COCTaBJIATh QJITOPUTM pEIIeHUS (U3NYECKOW 3aJaud WU TUTaHA MCCIIENOBAHUS C YYETOM
MMCIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeAJiaracMbie BapUaHThI pEIICHUM; O
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOﬂb, AMOIUOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyallul U TIpeJjiaraTh IiaH €€ N3MEHEHUS;
OOBSACHATH MPUYUHBI JOCTKEHUS (HETOCTHIKEHUS) pe3yIbTaTOB JNESITEIbHOCTH, /1aBaTh OIEHKY MPHUOOPETEHHOMY
OIIBITY;



+  BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCTH (B TOM YHCIIE B XOJI BBIIOJIHEHUS (PU3NUYECKOTO UCCIIeI0BAHMUS WU MPOEKTA) Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, N3MEHUBILUXCSI CUTYallMi, YCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;

*  OLICHMBATb COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUAM;

+ CTaBUTH ce0s Ha MECTO JIPYroro 4eloBeKa B XOJI€ CIOpa WJIM AUCKYCCHU Ha HAyYHYIO T€MY, TOHHUMAaTh MOTHUBBI,
HaMEPEHUS U JIOTUKY IPyTOro;

 IPU3HABATh CBOE NPABO HA OIIMOKY MTPH PEIICHUH (PU3NUYECKUX 3a/1a4 WIIK B YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE
e IIPaBO APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoH1y oOydeHus B 7 Kjiacce peJMETHBIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaXaTh C(HOPMUPOBAHHOCTD Y

oOy4JaronmMxcs yMEHUM:

UCIOJB30BaTh MOHATHS: (PU3MUECKHE M XUMHUYECKUE SIBICHUSA, HAONIOACHME, SKCIIEPUMEHT, MOJENb, TMIIOTE3a,
€IMHULBI (PU3MYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUS BellecTBa (TBEPIOE, IKUIKOE,
ra3zoo0pa3Ho€), MEXAaHHYECKOE JIB)KEHHE (PaBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSMOJIUHEHHOE), TPaeKTOpHs,
paBHOJICUCTBYIOIIAs cuiia, nedopmManus (yrnpyras, IacTUH4eckasi), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

+  paznuuaTh sBIeHUS (OudQy3us, TEIUVIOBOE JBMKEHUE YACTHUI[ BELIECTBA, PABHOMEPHOE JIBH)KEHUE, HEPABHOMEPHOE
IBUKEHUE, UHEPIMsl, B3aUMOJICUCTBUE TEJ, pABHOBECUE TBEPIBIX TEJ C 3aKPEIIEHHOM OChIO BpallleHHUs, Nepenaya
JaBJICHUS TBEPABIMU TeJIaMH, XUAKOCTSIMH W Ta3aMH, aTMOC(PEpHOE [aBlieHHE, TJIaBaHUE TeJ, MPEeBPAICHUSI
MEXaHWYECKOM YHEPTHH) 1O OMHCAHUIO UX XapPaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB, JEMOHCTPHUPYIOIINUX JaHHOE
busnuecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHHE W3YUYECHHBIX (DU3MUECKUX SBJICHUH B OKPYXKAIOLUIEM MHpE, B TOM 4YHCIE (PU3NUYECKHUE
SIBIICHUS B TIPUPOJIC: IPUMEPHI IBIKEHUS C PA3TUIHBIMU CKOPOCTSIMH B JKHBOW M HEXKUBOU MPUPOJIE, NEHCTBUE CHITBI
TPEHUS B IPUPOJIC M TEXHUKE, BIMSIHNE aTMOC(EpHOTOo JaBICHUS Ha )KUBOW OpPTaHU3M, TUTABaHHUE PHIO, phIYaru B Tele
4esloBeKa, IPU 3TOM MEPEBOAUTD MPAKTUUECKYIO 3a/1auy B YUeOHYI0, BBIJIEIATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKN)
(bu3HUeCcKUX SBICHHUI;



OMHCHIBATh W3YYEHHBIE CBOWCTBA Ted W (PU3WUYECKHE SBIICHUSI, UCTIOJB3YysS (DU3NYECKUE BEIMYHMHBI (Macca, 00bEM,
IJIOTHOCTh BEILIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEMIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CUJIa TSKECTH, BEC TEJa, CUiIa
TpeHUs, JaBJeHuE (TBEPAOTO Tea, )KUIKOCTH, Ta3a), BRITATIKUBAIOLIAS CHIIa, MEXaHUYECKasi paboTa, MOITHOCTD, JIEYO
CHUJIBI, MOMEHT CHJIBI, KOO DHUIIMEHT TOJIC3HOTO JNCUCTBUS MEXAaHNU3MOB, KHHETHUYECKAs M MOTCHIIUATbHAS YHEPTHUS ),
MIpU OTIMCAHWH MPABUIBLHO TPAKTOBATh (PU3UUYECKUN CMBICT UCIOJIB3yEMbIX BEIMYWH, UX 0003HAUCHUS W CIHHHIIBI
(bu3HUEeCKUX BEIMYUH, HAXOJAUTH (POPMYJIbI, CBA3BIBAIOLIUE IAHHYIO (DU3NYECKYIO BETUYMHY C APYTUMH BEJIMUYUHAMH,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepru30BaTh CBOMCTBA TeJ, PU3NUECKUE SABJICHUS U MPOLIECCHI, UCIIOIb3YS MPAaBUIIA CIIOKEHUS CUJT (BJ0JIb OJTHOMN
npsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, paBUJIo paBHOBECHUS pblyara (0Ji0Ka), «30JI0TOE MPABUIIO»
MEXaHWKH, 3aKOH COXpaHEHUS MEXaHMYECKOW IHEPruu, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMChIBATh €70 MAaTEMATUYECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKHUE SBJICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM UYHUCIE€ M B KOHTEKCTE CHUTYaIlUil
MIPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MPUIMHHO-CICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHCHHE M3 1—2
JIOTUYECKUX IIIaroB C OMopoil Ha |—2 M3y4YEeHHBIX CBOMCTBA (U3MUECKUX SBJICHUM, (PU3UUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

peuiaTh pacu€THbIe 3a7a4u B 1—2 EUCTBUA, UCIIOJIB3YS 3aKOHBI U (hOPMYJIbI, CBSI3bIBaIOIINE (DM3UUECKUE BETUYNHBI:
Ha OCHOBE aHaJIM3a YCIOBUS 3aJlau 3alUChIBATh KPATKOE YCIOBUE, MOJICTABISITh (DU3NUECKUE BEIIMUUHBI B (DOPMYJIbI
U TPOBOJUTH PACU€Thl, HAXOJUTH CIPABOYHBIC JaHHbIC, HEOOXOAUMBIC JUIsl pEIICHUs] 3ajad, OICHUBATH
PEATUCTUYHOCTD MOJTy4eHHON (DU3NYECKON BEITMUMHBI;

pacro3HaBath MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh NMPU MOMOIIH (PU3NYECKUX METOJ0B, B ONMCAHUU HUCCIIECIOBAHUS
BBIJICTISAITh TIPOBEpPSIEMOE MPEINONOKEeHHE (TUMOTE3y), pa3iudyaTh U WHTEPIPETUPOBATH MOJYYEHHBINH pe3ysbTar,
HAXOJUTh OMUOKH B XOJI€ OMBITA, JIEIaTh BBIBOJIBI 10 €r0 PE3yJIbTaTaM;

IPOBOJUTEH OIBITHI IO HAOMIOACHUIO (U3MUECKUX SBIECHUW WM (U3UYECKUX CBOWCTB Tel: (HOpMyInpoBaTh
pOBEpsieMbIe TTPEATIOIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYAOBaHUS, 3alTUCHIBATh X0/ OIbITA U
bopmMyIUpOBaThH BHIBOJIHI,



BBITIOJTHSATH MIPSIMbIE U3MEPEHUS PACCTOSHUSA, BDEMEHH, MacChl Tela, 00bEMa, CUITBI K TEMIIEPATYPhI C UCIIOIB30BAHUEM
aHAJIOTOBBIX U LU(QPOBBIX MPUOOPOB, 3aNMUCHIBATH IIOKA3aHUsS MPUOOPOB C YYETOM 3aJaHHOM aOCOJIIOTHOM
HOTPELIHOCTH U3MEPEHUI];

MPOBOANTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIMYUHBI OT JIPYrOd C HCIOJBb30BAHHEM MPSIMBIX
U3MEPEHUI (3aBUCUMOCTH ITyTH PABHOMEPHO IBMKYIIETOCS Tejla OT BPEMEHU JBW)XEHHUS TeJa, CHJIbI TPEHUs
CKOJIBKEHUSI OT Beca Teljla, KauecTBa OOpaOOTKU MOBEPXHOCTEM TEJI M HE3aBUCUMOCTH CHJIbI TPEHUS OT ILIOIIAIH
COIIPUKOCHOBEHHS TE€JI, CUJIbI YIIPYTOCTU OT YJUIMHEHUS NPYKUHBI, BBITAJIKUBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHOM
YacTH TeJla U OT IJIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TIyOMHBI, HA KOTOPYIO MOTPY>KEHO
TE€J0, YCIOBUW IJIaBaHUS TEJ, YCIOBHI paBHOBECHS pblyara W OJIOKOB), Yy4aCTBOBaTh B IJIAHUPOBAHUM Y4EOHOIO
UCCIIEJIOBaHUsI, COOMpPATh YCTAHOBKY M BBINOJIHATH HM3MEPEHUs, CIeAys NPEIOKEHHOMY IUIaHy, (UKCUpPOBATh
pe3yJbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOMuI U rpaduKoB, JelaTh
BBIBO/IBI 1O pE3yJIbTaTaM UCCIEI0BAHMUS;

MIPOBOJIUTHh KOCBEHHBIE U3MEPEHUS (PU3MUYECKUX BEIMYMH (IJIOTHOCTh BEIIECTBA XKUAKOCTH M TBEPAOrO Teia, CUIa
TPEHUS CKOJIbKEHUS, TABJICHUE BO3/1yXa, BBITAIIKUBAOIIAS CUJIa, JEHCTBYIOIIAs Ha MOIPYKEHHOE B KUIKOCTH TEJIO,
KOA(PPUIUEHT MOJIE3HOTO JEHCTBUS MPOCThIX MEXAHU3MOB), CIENYs MPEAI0KEHHON MHCTPYKUMU: TIPU BBIIIOJHEHUU
U3MEPEHHUI COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUKCISATH 3HAUEHUE NCKOMOMW BETUYHMHBIL;

coOJII0/1aTh MTpaBuila TEXHUKHU 0€30MMaCHOCTH IPU paboTe ¢ 1aO0paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIMIBI JIEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETp, JAWHAMOMETP,
COOOIIAIOIIUECS COCY/Ibl, 0apOMETp, pblyar, MOABUKHBIN 1 HETIOABMKHBIN 070K, HAKJIOHHAS MJI0CKOCTH;
XapaKTepHU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMHUCAHUS
(B TOM ymcCIe: NOAMINITHUKY, YCTPOMCTBO BOJONPOBOA, TUAPABIUYECKHN Mpecc, MAHOMETP, BLICOTOMED, MOPIIHEBOM
HAacoC, apeoMeTp), UCIONb3ys 3HAHUS O CBOMCTBaX (PM3MUYECKUX SIBJICHUH M HE0OXoIuMble (PU3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJAUTH IPUMEPHI (HaX0AUTh UH(OPMALIMIO O PUMEPax) MPAKTUYECKOr0 UCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B
NOBCEAHEBHOM >KM3HU Uil oOecredeHus: 0e30MacHOCTH Mpu OOpalleHuu ¢ OpudopaMud U TEXHUYECKUMU
yCTpOICTBaMH, COXpaHEHUSI 310POBbs U COOIIOACHUSI HOPM SKOJIOIMUYECKOT0 IOBEICHUS B OKPY>KAIOIIEH Cpeie;



OCYIICCTBJIATD OT60p HNCTOYHHUKOB I/IH(l)OpMaI_[I/II/I B HHTepHeTe B COOTBCTCTBUU C 3a/ITaHHBIM ITOMCKOBBLIM 3aIllpOCOM, Ha
OCHOBC HMCIOIITUXCA 3HAaHUU U HYTéM CpaBHCHUA PA3JIMIHBIX HCTOYHUKOB BBIACIISATD I/IH(i)OpMaHI/II-O, KOTOpas ABJIICTCA
HpOTI/IBOpeLIHBOI\/’I WJIA MOYKET OBITH HCI[OCTOBGpHOﬁ;

UCIOJIb30BaTh MPU BBHINOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIONYJISIPHYIO JUTEpaTypy (PU3MUECKOrO COJEpKaHus,
CIIPaBOYHBIE MaTEpHUAIIbI, PECYpChl CeTH MIHTEpHET, BIaieTh NpUEMAMH KOHCIIEKTUPOBAHUS TEKCTa, IPEOOpa3oBaHuUs
nH(OpMAITUU U3 OAHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPAaTKUE MUCBMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE 2—3 MCTOYHUKOB MH(pOpMaluu
(u3nyecKoro coaep:kaHus, B TOM 4HCIE MYyOJUYHO JeJaThb KpPaTKUE COOOILIEHUS O pe3ylbTaTrax MPOEKTOB WU
y4eOHBIX HCCIEIOBAaHUM, MPU 3TOM TPaMOTHO HMCIOJIb30BaTh M3YYECHHBIA MOHSATHUIHBIA ammapaT Kypca (pU3UKH,
CONPOBO’KJIaTh BBICTYIUICHUE MPE3CHTALNEM;

IpPU BBIIOJHEHUN YYEOHBIX NMPOEKTOB M HCCIENOBAHUM pPACIpPENEsTh OOS3aHHOCTH B IPYIIE B COOTBETCTBHM C
[OCTaBJICHHBIMU 33JJa4aMU, CJIETUTH 3a BBIITOJIHEHUEM IJIaHa ACUCTBUMA, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIA] B
NEATEIIBHOCTD IPYMIIbL, BBICTPANBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBo yacoB JJIeKTPOHHBIE
Ne HanmeHoBaHMe pa3/iejioB U TeM (undpposbie)
n/n nporpamMmmbl Beero Konrtpoanubie | IIpakTudeckue obpasoBaTelbHbIE
padoThI padoThI pecypenl
Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [JOK
11 @u3HKa - HAYKA O IPHPOJE 2 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 OH3UHECKHE BEIMTHHEI 2 1 https://m.eds00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcTtecTBeHHOHAYYHBIN METO/I TO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmorexa [IOK
2.1 Crpoenue Bemectsa 1 https://m.edso0o.ru/7f416194
JIBU>KeHUEe U B3aUMOJICHCTBUE YaCTHI] bubmuorexa [JOK
2.2 BelllecTBa 2 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
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bu6mmoreka [IOK

3.1 Mexanuueckoe nBKeHIe 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, macca, IIIOTHOCTh 4 bubmuorexa [JOK
https://m.eds00.ru/7f416194
bu6nmoreka [IOK
3.3 Cua. Bupst e 14 https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
[asnenue. llepenaya naBneHust TBEpAbIMU bubmmoreka [JOK
4.1 TeJIaMHU, JKUJIKOCTSIMHU U Ta3aMH 3 https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.2 HaBlenne KHUAKOCTH 5 https://m.eds00.ru/7f416194
bu6nunorexa LIOK
4.3 AtMOChepHOE AaBeHHe 6 https://m.eds00.ru/7f416194
JlefcTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE bubmuoteka [IOK
44 B HUX TEJIO ! https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3pea S. PaGora 1 MOIIHOCTB. JHEpPrus
bubnunoreka LIOK
51 Pabora n mommocts 3 https://m.eds00.ru/7f416194
bu6nunorexa LIOK
5.2 [IpocTeie MexaHU3MBI 5

https://m.edso0.ru/7f416194
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bu6nmoreka [IOK
5.3 MexaHpreckas SHEpIHs 4 1 1 https://m.edso0.ru/7f416194
Hroro no pazaeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC
Kosun4yecTBo 4yacos JJIeKTPOHHbIE
Ne Jlara uudposbie
Tema ypoka o0pa3oBaTe/bHbIe
n/n KonrtpoJsbubie | IIpakTuyeckune | u3yuyeHus
Bcero pecypcbl
padoThI padoThI
®du3nka — HaykKa o IpUpoie.
1 SABnenus npupoasl. Prusnueckue 1

SABJICHUA

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
2 QJICKTPUYICCKUC, MA'HUTHBIC, 1
CBCTOBLIC, 3BYKOBBIC AABJICHUSA

duznyeckre BETNYUHBI U UX
u3MepeHue

Ypoxk-uccienopanue "M3mepenue
TEeMITepaTypbl IPU TTOMOIITH
KUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmeparypbl"”



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

Kak ¢u3suka u apyrue ecTecTBeHHBIC
HAaYKH U3Y4aroT IPUPOLY.
EcrecTBeHHOHAYUYHBIA METOT
no3Hanus. Onucanue GU3HIECKUX
SIBJICHHI C TIOMOIIBIO MOACTICH

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TUIIOTE3bl: AAJbHOCTb MOJETA IAPHKa,
MYLIEHHOTO TOPU30HTAIBHO, TEM
0oJbI11e, YeM OOJIbIIIe BHICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BelleCcTBa

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KeHME 4acTHUIl BELIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e

ypOK-I/ICCHC,I[OBaHI/Ie «OnpITHI 10
Ha6J'IIOI[eHI/IIO TCIIJIOBOT'O paClIMPCHUSA
ra3oB»

10

ArperaTHLIe COCTOsAHHA BCIICCTBA

11

B3anMocBsA3p Mexay CBOWCTBAMHU
BCIICCTB B PA3HBIX arperaTHbIX
COCTOSAHUAX U UX
ATOMHOMOJICKYJIIPHBIM CTPOCHUCM.
Oco00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

MexaHnuecKkoe ABIKEHIE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JIBH)KEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a05c6
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bu6mmoreka [IOK

13 Cropocts. EuHulIb ckopocTH https://m.edsoo.ru/ff0a079c

bu6mmoreka [IOK

14 PacteT IlyTH 1 BpeMEHU ABIXEHNAS https://m.edsoo.ru/ff0a0ae4
Wuepius. 3akoH HHEPIUU.

15 BszaumoeiicTBrE TeNl Kak NpU4YKMHA bubmorexa [OK
W3MEHEHHUS CKOPOCTH JIBHDKCHUS TEIT https://m.edsoo.ru/ff0a0c10
IImotHOCTE BemiecTBa. Pacuetr Macchl bu6mmoreka [IOK

16 1 00beMa Tella O €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 Jlaboparopuas pabota «OnpeneneHue
IUIOTHOCTH TBEPJIOTO TEJIa
Pemenue 3amaq mo teme "[lmoTHOCTH bu6mmoreka [IOK

18 BenecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa

19 B3auMojercTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3ydueHue
3aBUCHMOCTH PACTSKCHHS

20 (neopmaniun) Ipy>kKUHBI OT
MIPUIIOKEHHOMN CUIIBDY

21 SIBnenue tarorenns. Cuia TIHKECTH
CBsi3b MEX]y CUJION TSKECTH U

22 Maccoii Tena. Bec Tena. Pemenne Brbmmorexa LIOK

3aza4 o reme "Cuna tsoxkectu"”

https://m.edsoo.ru/ff0al778
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Cuita TsDKeCTH Ha APYyrux IjiaHeTax.

bu6mmoreka [IOK

23 DusnuecKue XapakTEPUCTHKHU IIaHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 Msmepenne cun. JlnHaMoMeTp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec rexa. Hesecomocts https://m.edso0.ru/ff0a1778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
2 0 OJIHOI TIPAMOIA. bubuorexa TIOK
PaBHOMEHCTBYIOMAs CHIT https://m.edsoo.ru/ff0ala70
Pemenue 3anay no teme
27 n = n
PaBHOpelicTBYIOIIAsA CHIT
TpeHue CKONbXKEHUS U TPEHUE MOKOS. bubnnoreka [JOK
28 TpeHue B npupoJic U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopuas padota «3yueHue bubmmoreka [JOK
3aBMCHMOCTH CHJIbI TPEHHUS https://m.edsoo.ru/ff0alcc8
CKOJIb>KEHUS OT CUJIBI IaBIICHUS U
XapakTepa COMPUKACAIOITIUXCS
ITOBEPXHOCTEN»
Pemenue 3agad Ha onpeneneHue
30 PaBHOJICHCTBYIOIIEH CHUIIBI
Pemenne 3amau mo TemaMm: «Bec
31 tenay, «['paduueckoe n300pakeHue Bu6morexa IIOK

cuiy», «Cunby, «PaBHOIEMCTBYIOMIAS
CHII»

https://m.edsoo.ru/ff0alde0
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KonrponsHast pabora mo Ttemawm:
«MexaHndeckoe ABMKEeHHEY, «Macca,

32 IJIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHre CUID»,
«Cue»
JHaBnenue. CriocoObl yMEHBIIICHUS U bu6mmoreka [IOK
33 https://m.eds00.ru/ff0a20a6
YBEITUUYCHUS JaBICHUS ps://m.edsoo.ru/ff0a20a
JlaBnenue raza. 3aBUCMOCTh
34 JIaBJICHHUS Ta3a OT 00bEMA, brbmmorexa LIOK
TeMIepaTyphi https://m.edsoo.ru/ff0a2376
[Tepenaua naBiieHUst TBEPIBIMU
35 TeJIaMH, )KUIKOCTSIMH U Ta3aMH. 3aKOH brbmmorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackamns
JlaBiieHH€E B )KUJKOCTH U rase, bubmuorexa [JOK
36 BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
Pemenue 3anau no reme «/laBnenue B bubnuorexa [JOK
37 ’KUJIKOCTH U Ta3e. 3akoH [lackansay» https://m.edsoo.ru/ff0a2826
38 CooOmmarommecst CoCyabl bubmmoreka [JOK
https://m.edsoo.ru/ff0a2970
. bu6nmoreka [JOK
39 I'napasineckuit npece https://m.edso0.ru/ff0a3136
10 Manomertpsl. [lopuiaeBon

JKUJIKOCTHBIA HACOC
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Atmocdepa 3emin. [TpudarHb
CYLIECTBOBAHMSI BO3YILIHOM

41 00071049k 3eMiin. 3aBUCUMOCTb Bubsmorexa [IOK
aTMoc(hepHOro JaBICHUS OT BHICOTHI https://m.edsoo.ru/ff0a2b5a
HaJ ypOBHEM MOps
bu6mmoreka [IOK
42 Bec Boznyxa. ATMocdepHOe 1aBlieHne https://m.edsoo.ru/ff0a2b5a
N3mepenune armocepHOTo 1aBICHUS. bubmuorexa [JOK
43 OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO JTaBICHHS
44 OT BBICOTHI HaJl YPOBHEM MODS brbmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
bapometp-anepouna. AtmocdepHoe bubnnoreka [JOK
45 JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Pemenue 3ana4 no teme
46 n n
ATMocdepHOe TaBiIeHHE
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmuorexa IOK
https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabora «Omnpenenenue
18 BBITAJIKUBAIOIICH CHUITBI, Bu6muorexa [JOK
JIEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)
JlaGopatopHnast paboTa 1o Teme
49 «HMccnenoBanue 3aBUCMMOCTH Beca Bu6nuoreka [JOK

TeJa B BOJIE OT 00bEMA MOTPYKEHHOM
B JKMJIKOCTb YaCTH TEJIa»

https://m.edsoo.ru/ff0a3514
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50

IlnaBanue Ten

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

o1

Jlaboparopnas pabota
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKHU U
onpeaeseHue e€ rpy30noabEMHOCTH"

52

Pemenue 3anau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,

«Z[aBJ'IeHI/Ie TBEPAbIX TCII, )KI/I,HKOCTCI;'I
U ra3oB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MormmHocTs. EquHuIne MOITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

56

[Ipocteie Mexanu3Mmsl. Poryar.
PaBHOBecue cun Ha peiuare

57

Kontponbnas paboTa mo teme
«/laBneHue TBEPAbIX TEN, KUIAKOCTEH
u ra3oBy» / Beepoccuiickas
IpoBepoyHas pabora

58

Peseprubrit ypok. Pabora ¢ Tekctamu
1o Teme «JlaBienue TBEPBIX T,

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe
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KUJKOCTEH U Ta30B» / Beepoccuiickas
mpoBepoyHas pabora

59

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTopHas pabora
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemrenue 3agad mo teMe «Y CJI0BUSA
paBHOBECHsI pbIYara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddurnmenT mone3noro neicTBus
MexanusMa. JlabopaTtopnast pabora
«M3mepenue KIIJI HaknOHHON
TUIOCKOCTH

0.5

62

Pemenue 3ama4d no treme "Pabora,
mMomtHocTh, KIT/1"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckasi 3Heprusi.
Kunernueckas 1 moTeHIManbHas
JHEprus

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepruMeHTaNIbHOE OIpeieTIeHHE
WU3MEHEHUS KUHETUYEeCKOU U
MOTEHLIMAJIbHON SHEPTHH NTPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
MJI0CKOCTH"

66

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»
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67 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1 bubmuorexa [JOK
o TeMe "MexaHnueckoe aBHKeHHE" https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 o Teme "Pabora. MOIIHOCTE. 1
Ouneprus"
OBILIEE KOJIMYECTBO YACOB I10 68 1

I[TPOTPAMME
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IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJbBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETI'O OBPA3OBAHUS

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

11

HCIIOJIb30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pas3iindaTtb ABJICHUSA II0 OIMCAHHIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SIBJICHHUC

13

pacrio3HaBaTh TPOSIBICHHE W3YyYCHHBIX (DU3MYECKUX SBICHHUNA B
OKpYXarollleM MUpe, B TOM 4Hclie (U3NYEeCKUe SBICHUS B MPHUPOJE,
IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4EOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SIBICHUN

14

ONKCHIBaTh H3YYEHHbIE CBOMCTBA Tel U (DU3MUECKHE SIBJICHMS,
UCHONB3YS (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TpakToBaThb (PU3MYECKUH CMBICI MCIOJIb3YEMBIX BEIMYMH, HX
0003HaYeHUS U €UHUIIBI PU3NUECKUX BEJIWYUH, HAXOAUTH (OPMYJIBL,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEH
(UBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBJICHHUS U TPOIECCHI,
WCTIONIb3ysl HW3YYEHHBIE 3aKOHBI, TPU OTOM JaBaThb CIOBECHYIO
(GOpMYTHUPOBKY 3aKOHa H 3allMCHIBaTh €0  MaTeMaTHYECKOE
BBIPAYKEHHE

1.6

OOBSCHATh (PU3MYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
qucie€ W B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh IPUUYUHHO-CIEACTBEHHBIE CBS3H, CTPOMTH
o0BsicHeHue 3 1 — 2 JIOTH4ecKUX 11aroB ¢ OMopoit Ha 1 — 2 U3y4eHHBIX
cBOWcTBAa  (M3MYECKMX  SBJICHUH, (U3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH




1.7

pemath pacu€THble 3aa4u B 1 — 2 nelCTBUS, UCTIONb3YS 3aKOHBI U

dbopMyiibl, cBs3bIBatONINE (PU3UUYECKUE BETUYMHBI: HA OCHOBE aHaIN3a
yCIIOBUSL 3aZlaud  3alUCBIBaTh KPaTKoe yCJIOBHE, IOJCTaBIISThH
buznyeckue BeIWYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIpaBOYHbBIC JaHHbBIE, HEOOXOAUMBIE JJISl PELICHUS 3ajay, OLIEHUBATh
PEATUCTUYHOCTH MOTYYEeHHON (U3UYECKON BETUUMHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJJOBAHUS  BBIICIATH
poBepsieMoe  MPEANojoXKeHue  (TUmoresy),  pa3iuyarb |
MHTEPIPETUPOBATH MMOJTYUCHHBII PE3yNbTaT, HAXOUTh OIINOKH B X0/I€
OTIBITA, JIENATh BBIBOJIBI 110 €T0 pe3ysibTaTaM

1.9

MPOBOAMTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SBICHUN WIH
busznueckux  CBOMCTB  Tem:  (QopMmyiHpoBaTh  MpOBEpsieMbIe
MPENNONIOKeHNUs, CcoOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATH XO/I OIbITa U (HOPMYIUPOBATH BHIBOIBI

1.10

BBIIOJIHATH IIPSIMBIE MU3MEPEHUS C HCIOJIb30BAHMEM aHAJIOIOBBIX W
UGPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS NMPHOOPOB € Y4ETOM
3aJJaHHOM aOCOTIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

MMPpOBOAUTD UCCIICAOBAHNUEC 3aBUCUMOCTU OIHOM (I)HSH‘ICCKOﬁ BCIIMYHHBI
OoT ,prrOfI C HCHOJIb30BAHHUEM IPAMBIX HSMepeHHﬁ, y4aCTBOBATh B
IJIaHUPOBAHUHA yqe6Hor0 HCCIICIOBAaHUA, CO6I/IpaTB YCTAaHOBKY H
BBITIOJIHATE UBMEPCHUA, CIICAYS NPCAJIOKCHHOMY IJIAHY, (I)I/IKCI/IpOBaTL
PE3YyIbTAaThI HOHy‘iGHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘leCKI/IX BCJIIMYHMH B BHUAC
MPEAJIOKCHHBIX Ta6J'II/II_I u Fpa(l)I/IKOB, ACJIaTh BBIBOJIBI 110 PE3YyJIbTaTaM
HUCCICa0BaHUA

1.12

MPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3UUYECKUX BEIUYHUH, CIEAys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
OKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOWU
BEJINYUHBI

1.13

coOmoaTh MpaBWiIa TEXHUKM O€30MacHOCTH TNpu  pabore ¢
J1a00paTOpHBIM 000pyI0OBaHUEM




1.14

YKa3bIBaTh MPUHIUIIBI AEUCTBHS TPUOOPOB U TEXHUUECKUX YCTPOICTB,
XapaKTepu30BaTh MPUHIUIBI JACHCTBHS HM3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOMIBIO UX OMKCAHUS, UCTIONB3YsI 3HAHUS
0 CBOMCTBaX (pM3MUECKUX SBJICHUH U

H€06XOI[I/IMBI€ (bl/ISI/I‘IeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOAUTH TNPHUMEPHl (HAXOAWTh HH(OpPMANMIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
JKU3HH 17151 oOecrieueHrs 0€301acHOCTH MpU 00pallieHuy ¢ mprudopamMu
Y TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3I0POBbBSI U COOITIOICHUS
HOPM SKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpelie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(1)OpMaI_II/II/I B CCTH I/IHTepHeT B
COOTBCTCTBHMHU C 3aJlaHHBIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC
HUMCIOIIIUXCA 3HaHUK H HYTCM CpaBHCHUSA Pa3JIMYHBIX HMCTOYHUKOB
BBIACIIATH I/IH(1)OpMaI_II/IIO, KOTOpasa ABJACTCA HpOTI/IBOPC‘lI/IBOﬁ nin
MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCIOJIb30BaTh npu BBIMIOJTHEHUH YUeOHBIX 3a/laHuit
HAYYHOTIONMYJSIPHYIO  JUTEpaTypy  (PU3UYECKOTO  COAEpIKaHMS,
CIIpaBOYHbIE MaTEpHUAIIbI, peCcypchl ceTu HTepHET, BIageTh NpuéMamMmu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus WHGOPMAIIUU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB MH(POPMAIIUU (PU3HMUECKOTO COJIepKAHNU,
B TOM 4HUCJI€ MYOJUYHO JeJ1aTh KPAaTKHE COOOIIEHUS O pe3ysbTaTax
IOPOEKTOB MM Yy4eOHBIX HCCIEAOBaHHWM, IpU 3TOM TI'PaMOTHO
HCIIOJIB30BaTh N3YUYEHHBIN MOHATUIHBIN amnmapar Kypca

(I)I/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpC3CHTaHHeﬁ

1.19

IIPU BBITIOJTHEHUH Y4€OHBIX NMPOEKTOB U UCCIIEIOBAaHUI pacipeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 3a/1a4aMH,
CICIWUTHh 3a BBIIIOJIHCHUEM IUIAHA NEWCTBUM, aJCKBATHO OLEHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBATh
KOMMYHUKAaTUBHOE B3aUMOJECHCTBUE, YYUTHIBAsI MHEHUE OKPYXKAIOLIUX

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA




7 KIIACC

Kon
paznena

Kon baementa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILETO MHUPA
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®uszuka — Hayka O mpupone. SBieHus npUpOAbL.
@usznueckue  ABICHUSA: MEXAaHMUYECKHE, TEIUIOBBIE,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2

@dusnyeckue  BeauuuHbl.  M3mepenue  (uznueckux
BenuuuH. Pusnueckue npuodopsl. Ilorpemnocts

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

ECTGCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'II-OI[eHI/I€,
IOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsCHEHHE
Ha6n}0naeMoro SABJICHUA

14

Onucanue pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEel

1.5

[IpakTuueckue padbOTHI:

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3sMepoB MaJIbIX TE.

N3mepenue TtemrepaTypbl NPU MOMOLIM KAJIKOCTHOIO
TEPMOMETPA U JaTYUKA TEMIIEPATYpPBI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BELIECTBA

2.1

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEPBI.
OnbIThl,  JIOKa3bIBAlOIIUE  JUCKPETHOE  CTPOCHHE
BEIIECTBA

2.2

JIBuxeHue yactull BeuiectBa. CBsi3b CKOPOCTHU IBUKEHUS
4acTUL C TeMIlepaTypod. bpoyHOBckoe nBMXEHHE,

b dysus

2.3

B3aHMOHeﬁCTBHe YJaCTHUILl BCIICCTBA: IPUTAIKCHUE U
OTTAJIKUBAHHUC




ArperatHble COCTOSIHMSI BEILECTBA: CTPOCHHME TIa30B,
KUAKOCTeH W TBEPABIX  (KPUCTANIMYECKUX)  Tel.
B3aumocBsi3p MeXIy CBOMCTBaMU BEIIECTB B Pa3HbBIX

2.4 arperaTHbIX COCTOSIHUSIX U HUX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTuueckue padbOTHI:
Ouenka Jguamerpa aromMa METOAOM  psiaoB  (C
HCIIOIb30BaHUEM (oTorpaduii).

2.6

OnbIThl 10 HAOIIOIEHUIO TEIIOBOTO PACLIMPEHHS Fa30B.
OnpIThI 1o 0OHapyXEHUIO JIEHCTBHS CUI

MOJICKYJIIPHOI'O IMTPUTKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanunueckoe JIBUKCHUE. PaBHOMepHOE 5
3.1

HEPABHOMEPHOE JIBM)KEHUE

Ckopoctb. CpenHsii CKOpOCTb IIPU HEPABHOMEPHOM
3.2 JBUKEHUM. Pacd€T myTH 1 BpeMEHM BUKEHUS

SIBnenue nHepuuu. 3akoH HHepUUuU. BzaumoseiicTaue ten
33 KaK MpUYMHA U3MEHEHHS CKOPOCTH JBH)KEHUS TEIL.

Macca kak Mepa HUHEPTHOCTH Teja

IInotHoCTh BemecTBa. CBA3b IUNIOTHOCTH C KOJINYECTBOM
3.4 MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMO/IEUCTBUS TeI

Cuna ynpyroctu u 3akoH ['yka. M3mMepeHue cuibl C
3.6 MTOMOLIBIO JUHAMOMETPA

SIBnenue TAroteHus u cwia TskecTH. Cuia TsDKECTH Ha
3.7 Ipyrux nuaxerax. Bec Tena. HesecomocTs

Cuna tpeHus. TpeHrue CKONIbXEHUS U TPEHUE TTOKOS.

3.8

Tpenue B IpUpoe U TEXHUKE

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.

3.9

PaBHOelicTBYIOIIAsA CHUIT




3.10

[IpakTrueckue pabOTHI:

OnpeneneHHe CKOpPOCTH  paBHOMECPHOITO  JABUXKCHHA
(mapHKa B ) KUAKOCTH, MOACIIHU SJICKTPHUIECKOI'O

aBToMoOmWIs u Tak ganee). OmpezneneHue cpeaHen
CKOPOCTH CKOJIbXKEHHsI Opycka WM IIapuKa 10
HaKJIOHHOM  TuIocKocTH. OmnpeneneHue  IUIOTHOCTU
TBEPIOTO Tena. OnbIThI, JEMOHCTPHUPYIOIINE
3aBUCHUMOCTh pacTsbKeHus (aegopmaiiu) mpy>KuHbl OT
NPUIOKEHHON Cuibl. ONBITBL, JAEMOHCTPUPYIOIIUE
3aBUCUMOCTD CHJIbI TPEHHUSI CKOJIbKEHHUS OT Beca Tela U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

®u3nyecKue SBICHUS B IPUPOJE: IPUMEPHI IBUKEHHUS C
Pa3JINYHBIMU CKOPOCTSMHU B KUBOM U HEXUBOU IIPUPOJE,
JEHCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHME TBEPIBIX TEJ, )KUJIKOCTEI 1 TA30B

Hapnenue TBEpAoro tena. CrnocoObl YMEHbIIECHHS H

41 YBCJ'II/ILIGHI/ISI JOaBJICHUS

JlaBiieHue ra3a. 3aBHCUMOCTD JIaBIICHHUS Ta3a OT 00bEMa,
4.2 TEMIEPATYPhI

[lepenaya naBiaeHus! TBEPABIMU TENaMH, KUAKOCTIMHU U
4.3 razamu. 3akoH Ilackaing. ITHeBMaTHUEeCKHE MAIIMHEI

3aBHCUMOCTh  JIaBICHHUS JKUIKOCTH OT  TJIyOWHBIL.
4.4 I'uapocraTuyeckuii mapagokc. CooOIaronmecs CoOCy/Ibl.

lMunpaBirueckre MEXaHU3MBbI

AtMmocdepa 3emnu u atmocdepHoe naBneHue. [[puanHb

CYIIECTBOBAHMS BO3AYIIHOW 000m04ku 3emiu. OmbIT
4.5 Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIEHUS OT

BBICOTHI HaJl YDOBHEM MODSI

Nsmepenne armocheprnoro mpasnenus. I[lpubGopbr mmst
4.6

M3MEPEHHS aTMOC(PEPHOTO JTaBJICHUS




4.7

JleficTBHE )KUIKOCTU U ra3a Ha MOrPYyKEHHOE B HUX TEIIO.
BertankuBatomas (apxumenoBa) cuiia. 3aKoH

Apxumena

4.8

[1naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuueckue pabOTHI:

HCCJ’IGI{OB&HI/Ie 3aBHCHUMOCTH BE€Ca T€j1a B BOAC OT

0o0béMa TMOTrpyXKEHHOHM B JKMIKOCTH YacTH Tela.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEMCTBYIOLIEH Ha
TENO, MNOrpy)k€HHOe B  JKUAKOCTb.  IIpoBepka
HE3aBHCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKMBAIOIIEH
CHJIBI, IEHCTBYIOLIEH Ha TENO B JKUAKOCTH, OT 00BEMaA
MOTPYXEHHOW B KMJIKOCTb YacTH TeJla U OT IUIOTHOCTHU
xuakoctu.  KoHcTpywpoBaHue — apeoMerpa  WIH
KOHCTPYMPOBAaHUE  JIOAKM W  OIpelesieHne €€
Ipy30M0AbEMHOCTH

4.10

®u3nyecKue SBICHUS B TPUPOJIE:
BIIUSIHUE aTMOC(HEPHOro AaBJICHUS Ha )KUBON
OpraHu3M, IJIaBaHue pbI0

411

TexHuueckue ycTpOHCTBAa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, THMIPaBIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanunueckas pabota
5.2 MexaHn4decKkast MOIITHOCTD
[IpocTeie  MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas
5.3 miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [TpumeHeHue paBuia paBHOBECHUS pblyara K OJIOKy




5.5

«3070TO€ MpaBUIIO» MexaHUKH. Koaddurment noneznoro
JEUCTBUA MEXaHU3MOB. [IpocThie

MCXaHHU3MBI B 6BITy U TCXHUKE

5.6

[ToreHimanbHast SHEPTUM TeJa, MOJHITOrO Hall 3eMIIEH

5.7

Kunernueckas OHEpIUiA

5.8

[Tonnass mexaHuyeckas SHEprusi. 3aKOH M3MEHEHHUS U
COXpaHEHUS MEXaHWYECKON IHEPTUU

5.9

[IpakTuueckue padbOTHI:

Omnpenenenue paboThl CUJIBI TPEHUS MPU PABHOMEPHOM
JBUKEHUHU TeJIa M0 TOPU30HTAIBHON TOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBecus peluara. Msmepenne
KIIZI HakioHHOM miIocKOCTH. M3ydeHue 3akoHa
COXpaHEHMsI MEXaHUYECKON YHEPIUH

5.10

dusznyeckue ABJICHUS B IpUupoAc: pbldaru B TCJIC
YCJIOBCKA

5.11

TexHuueckue yCTpOMCTBA: pblyar, IOABWXKHBIM U
HEMOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
MMPOI'PAMMBI OCHOBHOT'O OBIIETI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpamMMbl OCHOBHOI0 001ero odopazosanust Ha ocHoBe ®I'OC




[Tonumanue pomm  GU3MKK B  HAYYHOM  KApTUHE  MHDA;
c(hOpMUPOBAHHOCTH 0a30BBIX IMPEICTABICHUI O 3aKOHOMEPHOU CBA3H
Y TI03HABAEMOCTH SIBJICHUN MPUPOJIBL, O POJIH SKCIIEPUMEHTA B (hPU3HKE,
0 cucTeMoo0pa3yromiei poiau pU3NKK B pa3BUTUU €CTECTBEHHBIX HaYK,
TEXHUKHU ¥ TEXHOJIOTUH, 00 3BOIIOLNU (PU3HMUECKUX 3HAHUHN U UX POJIU
B LEJOCTHOW €CTECTBEHHOHAy4YHOW KapTHUHE MHpa, O BKIaJe
POCCHUHCKUX U 3apyO0eKHBIX YUYEHBIX()M3MKOB B pa3BUTHE HAYKH,
00BsICHEHUE MPOLIECCOB OKPYXKAIOLIETO MHpA, Pa3BUTHE TEXHUKU U
TEXHOJIOTHI

3HaHUs 0 BUIaX MaTepuu (BEIIECTBO U MOJIE), O IBMKEHUH KakK Crocooe
CYIICCTBOBaHHMS MaTepuu, 00 aTOMHO-MOJICKYJSIDHOH TeOopuu
CTPOCHHUSI BelIeCTBA, O (U3UYECKOH CYIIHOCTH SIBJICHUH MPUPOJIBI
(MEXaHUYECKHX, TEIUIOBBIX, O3JCKTPOMArHUTHBIX W KBaHTOBBIX),
YMEHHE pa3IndaTh SBICHUS 10 OMMCAHUIO HX XaPaKTEPHBIX CBOHCTB U
Ha OCHOBE OITBITOB, JICMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOe SBIICHICE,
YMEHHUE paclio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX SBICHUHN
B OKPYIKaIOIIEeM MHPE, BBIICIISIS UX CYIIECTBCHHBIC CBOWCTBA

(mpu3HaKH)

Bnanenne ocHOBaMH IIOHSTHHHOTO afnrmapara U CHMBOJHMYCCKOI'O
sA3bIKa (I)I/IBI/IKI/I N HCIIOJIB30BAHUC HX IJId PCHICHUSA y‘Ie6HLIX 3aaay,
YMCHHUE XapaKTCpU30BaATb CBOMCTBA TECII, (I)I/ISI/I‘IGCKI/IC SABJICHUA H
MMpONHECChI, UCIIOJIb3Ys (I)YHZ[aMeHTaJ'IBHHe " OMIIMPHUYCCKUC 3aKOHBI

YMeHue OnuChIBaTh HN3YUCHHBIC CBOICTBA TEI U (bI/ISI/ILIeCKI/Ie SABJICHUA,
HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IC BCIIMYHHBI




BraneHue ocHOBaMHM METOJOB HAydyHOrO TIO3HAHUSA C Y4ETOM
coOrofeHusI MpaBmWiI 0E30MacHOTO Tpyna: HabmoaeHNe (PU3UIECKIX
SIBJICHU

YMEHHE CaMOCTOSITEJIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY
U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLIMH, OMHUCBHIBATH XOJ
ONbITa W 3aMUCBIBaTh €r0 pe3yiabTaTbl, (HOPMYTUPOBATH BBIBOJIBI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHUN (PU3MUYECKUX BEITHYHH:
YMEHUE IUJJaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOUpATh
OKCIIEPUMEHTAIIBHYI0  YCTAHOBKY II0 MHCTPYKLMH, BBIYHUCIATH
3HAQYECHHWE BEIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE PE3YJIBTATHL C
Y4E€TOM 3aJaHHOM ITOIPEIIHOCTH PE3YJIBTATOB U3MEPEHUI; IIPOBEACHUE
HECJIOKHBIX JKCIIEPUMEHTAIbHBIX HCCIEAOBAHUM; CaMOCTOSATEIBHO
coOuparb  OKCIEPUMEHTAJIbHYIO  yCTaHOBKY W  IIPOBOJAUTH
UCCIENOBAHME 110  HMHCTPYKLHUH, MPEICTABIATH  IOJyYCHHbIE
3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHJE TaOIWI W TPadHUKOB,
YUNTBHIBaTh IOTPEHIHOCTH, J€NaTh BBIBOABI 10  pe3yjbTaTaM
WCCIIEJOBAHMUS

[lonnmanue  XapakTepHbIX  CBOMCTB  (DUM3MUYECKHUX  MojeieH

(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
rasoB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToma,
HYKJIOHHasi MOJENIb aTOMHOIO f]pa) U yMEHHE NMPUMEHSTh UX UId
00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NYECKHE MPOIECCHl U CBOWCTBA TEl, B TOM
Yyhclle M B KOHTEKCTE CHUTyallM MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUNHHO-CIIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C ONOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NUYECKUX
ABJIEHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH

YMenue pemath pacu€THele 3amaud (Ha 0a3ze 2 — 3 ypaBHEHHIA),
UCTIOJNB3YS 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIOIINE (DU3UYECKHE




BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBaTh KpaTKOE YCIOBUE 3ajayd,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMbIe ISl €€ pelleHHs], UCIOIb30BaTh CIPABOYHBIC JaHHEIE,
MPOBOAUTh PAcU€Thl M OLEHUBATh PEATUCTUYHOCTH MOJYYECHHOIO
3HaYeHHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE OMPEIENATh Pa3MEpHOCTh
bu3nyecKoil BeTNYHHBI, TOTYYSHHON MPU PEeIICHUH 331a4u

YMeHne XapakTepu3oBaTh MPUHLMUIBI JCHUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX HPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTUYECKHUX MPOLECCOB M0 MX OMHCAHMIO, UCIIOJIb3YSl 3HAHUS O
CBOMCTBaxX (DM3MUECKUX SIBICHUW U HEOOXOAUMBbIE (PU3NYECKUE
3aKOHOMEPHOCTH

10

YMeHHe HWCHoJbh30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
MIOBCEIHEBHOM JKM3HM i oOecriedyeHuss O€30MacHOCTH  IIpH
oOpamieHny ¢ OBITOBBIMU PUOOPAMU U TEXHUUYECKIMH YCTPOMCTBAMH,
COXpaHEHMsI 3JI0pOBbS M COOJIOJEHHMSI HOPM 3KOJOTHYECKOTrO
MOBE/ICHUSA B OKpYXaloUlel cpejae; MOHUMaHUE HEOOXOAMMOCTH
NPUMEHEHHS JOCTI)KEHUH (QU3UKH M TEXHOJIOTUH ISl PalliOHAIBHOTO
IIPUPOJONIOIB30BAHNS

11

OneiT moMCKa, MpeoOpa3oBaHUS W MPEACTABICHUS HHPOpMaALUU
¢du3uveckoro COJIepKaHus c HCII0JIb30BaHUEM
UH(POPMALIMOHHOKOMMYHHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh
JIOCTOBEPHOCTh TMOJY4Y€HHOW HH(pOpMAallMM HAa OCHOBE HMMEIOLIMXCS
3HAaHUU U JOTIOJIHUTEJIbHBIX UCTOYHHMKOB; YMEHHUE HCIOJIB30BaTh MPU
BBINOJIHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JINTEPaTypy
(Gu3n4ecKoro cojepkKaHus, CIPABOYHBIE MaTEpUalbl, PECYpChl CETH
WutepHer; BiajgeHue 0a30BbIMM  HaBbIKAMHU  IpeoOpa3oBaHUS
uHpOpMallMM M3 OJHOM 3HAKOBOM CHCTEMBI B JPYIYyl; YMEHUE
CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
UHPOPMAILIUU U3 HECKOJIBKUX HCTOYHUKOB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMbBIX HA OI'D
IO ®PU3UKE

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS




MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe — ABM)KEeHHME. MarepuanbHasg Touka. Cucrema — orcuéra.

1.1
OTHOCUTENBHOCTD JIBUKCHHSI
PaBHOMepHOE W HepaBHOMepHOe JBIKeHHE. CpenHsisi ckopocTb. Dopmyna yis
1.2 BBIYUCIICHUSI CPEeTHEH CKopocTh: Vv = S/t
PaBHOMEpHOE TPSMOJIMHEHHOE IBM)KEHHE. 3aBUCHMOCTh KOOPJIUHATHI TEJid OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
L3 x(?)=x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHH IS TPOCKIUH CKOPOCTH, IPOCKIIMU
HepeMeIICHHsI, MYTH, KOOPJMHATHl TPH PABHOMEPHOM MPSIMOJIHHEHHOM
JIBIDKCHUN
3aBUCHMOCTh KOOPJIMHATHI Tela OT BPEMEHH B CilIy4ae PaBHOYCKOPEHHOTO
NPSMOJMHEHHOTO ABHKCHUS:
e
SX(I) = "o; * I—ax * ?
@opMmynbl AN TPOEKUUH TEpPEMEIIeHHs, MPOCKIUU CKOPOCTH M IMPOEKIHUU
YCKOpPEHHSI IPH PAaBHOYCKOPSHHOM TIPSMOJIMHEHHOM JIBUKCHUH
— 1 r;
1.4 S ()=, +a,- 5,
U.\'(’) =Upx +a, 1,
a.(f)=canst,
2 3 s
Uy — Uiy =4a,5,
I'padukn 3aBUCHMOCTH OT BpPEMEHM Ui MPOCKIHMU YCKOPEHHS, MPOCKIUH
CKOPOCTH, TIPOSKIMH TMEePEMENICHUs, KOOPIUHATHI NpPU PaBHOYCKOPECHHOM
NPSMOJIMHEHHOM JBHKCHUH
CBoOogHoe masgeHue. DopMyIibl, ONMCHIBAIONIME CBOOOIHOE MAJCHUE Tela I0
15 BEPTHKAIH (JBIKEHHE TeJla BHU3 HJIH BBEPX OTHOCUTEIBHO MIOBEPXHOCTH 3EMIIH).

I'paduku 3aBUCUMOCTH OT BpeMEHH ISl TPOEKIIUHN YCKOPEHHUS,

MPOCKOHU CKOPOCTHU U KOOPAWHATEI ITPpH CBO60J1HOM NMagcHu TEJIa 1Mo BEPTUKAIIN




CxopocTh paBHOMEPHOTO JBMKEHMSI TeJa 110 OKpykKHOCTH. HampaBnenue
CKOPOCTH.

dopmyra 1715 BBIYUCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU U IIEPUOT

oOparieHus:
2R
D=
T

LentpocTpemutenbHoe yckopenue. HampaBieHue LEHTPOCTPEMUTEIHHOTO

yckopenus. @opmyra 1Sl BBIYUCICHUS YCKOPEHUS:

1.6
2
i v
=R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YACTOTY OOpAIICHUS:
V= 3
Y 4
Macca. [InotHOCTb BemecTBa. @opmMyina Ui BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 v
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue cuil
1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-ad
1.10 . .
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmopeiicteue ten. Tperuit 3akoH Herorona:
F‘\ = —F
2-1 12
1.11
Tpenue 1okost U TpeHue ckoiabxkeHuss. Gopmyia i BEIYMCICHUS MOAYJIS CUJIbI
1.12

TPCHUA CKOJILIXKCHUSA:




F_=p-N

1.13

Hedbopmaruss Tema. Ynpyrue U Heynpyrue aedopmaruu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTCHHUC. 3aKOH BCGMI/IpHOFO TATOTCHHUA:
My - M,
F ] G - ‘—_\~
R ps
Cuna TSDKeCTH. YCKOpeHI/Ie CBO60,I[HOFO IHaacCHUus:.
CDOpMy'J'Ia JJIs1 BBIYHMCJIICHUSA CUJIBI TAXKCECTHU BOIM3U IMOBCPXHOCTH Semiu: F = mg.
Z[BI/I)KeHI/Ie IJIAHET BOKPYT COJ'IHHa. HepBa;I KOCMHYCCKaAsA CKOPOCTb.

HesecomocTts u MEeperpy3Kn

1.15

Nwmmynse Tena — BekTopHas pu3ndeckas BeIMYnHa.
p=mo

I/IMHYJ'ILC cucteMsl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTCMBI TCJI.
D=my0, +m,, =const

PeakTtuBHOE ABHKEHHUE

1.17

Mexanunueckas padora. @opmMyria sl BEIYUCICHUS paOOThI CHJIBI:

A=Fso0sa

MexaHnn4deckasi MOIITHOCTb:




1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJISA BBIYUCIICHUA
KHHETHYCCKOM OHCPIHUu:

p)
mu-
E.=
" 2

Teopema o kuHeTHueckor sHeprund. Popmyra s BBIYUCICHHS TOTCHIMAIBHON

OHCPIUU TCJIa, IOAHATOrO HAX

SeMiéii:

E ,=mgh

1.19

Mexanuyeckas dHEprus:
E=E.+E ?
3aKOH COXpaHEHUsl MeXaHUuecKoi 3Hepruu. @opmyia A 3aKOHa COXPaHEHUS

MEXaHMUYECKOHN 3HEpPIUU B OTCYTCTBHE CUJI TpeHus: E = const.

HpeBpameHHe MEXaHU4YeCKOM OHCPI'UU IIpHU HAJITUYUHU CUJIbI TPCHUA.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Peruar. Moment cwtsr: M - FI.

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[ToasmxHbIN 1 HeTOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHH3MOB,

n= Anonessan
Amrpaqennax




1.21

JlaBrieHure TBEPAOTO TENa.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHUA TBépI[OFO TCia:

JaBnenue raza. ATMmocepHoe J1aBJICHHE.
FI/II[pOCTaTI/I‘-IeCKOC AaBJICHUC BHYTPH KUIAKOCTHU.

(DOpMYJ'Ia JJI BBIYMCIICHUA JAaBJICHUSA BHYTPHU JKUIAKOCTH:

D=pgh+p_,

1.22

3akoH [lackans. ['mapaBandeckuii mpecc

1.23

3akon Apxumena. dopmyna Ui ONpeAeNeHUs BBITAJKUBAIOIIEH

ﬂeﬁCTBYIOHIeﬁ Ha T€JI10, HOl"py}KéHHOG B X KUJKOCTb HJIM I'a3:

F_A_px' =pgV

VYcnosue nnaBanus Tena. IlnaBanue CYZAOB H BO3AYXOIIABAHUEC

CHUJIBI,

1.24

MexaHnndeckue KoaeOaHusI. AMHJII/ITy,Ha, nepuoa u 4aCTtoTa KoJIe0aHHiA.

®dopmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJL KOJICOAHUI:

1
V=i
T:

1.25

MareMaTuueckuil U Npy>KUHHBIA MasTHUKU. [IpeBpamienue suepruu npu
K0JIe0aTenbHOM JIBUKEHUN

1.26

3aryxaromue konebanus. BeinyxeHHble koeOanus. Pezonanc

1.27

MexaHU4YeCKrue BOJHBL. HpOI[OJ'ILHLIe U TIOIICPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI H

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

A=v-T

1.28

3ByK. 'poMKOCTE 1 BbICOTa 3ByKa. OTpa)keHNe 3ByKOBOM BOJIHBI HAa IPAHUIIE JIBYX

cpen. UudpasByk u ynbTpa3Byk




1.29

IIpakmuueckue pabomul

W3mepenne cpepHeil MIOTHOCTH BEMIECTBA; apXUMEIOBOW CHIIBL, JKECTKOCTH
NPYXUHBL, KO3()(UIIMEHTAa TPEHUSI CKOJIBXKEHHs, paOOThl CHIIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPEAHEW CKOPOCTH JBHXKEHHS OpyCKa MO HAKJIOHHOW IIOCKOCTH;
yCKOpeHHst OpycKa IpH IBM>KEHUH 10 HAKIIOHHOW INTOCKOCTH; YaCTOTHI U IEpHOAa
KoJeOaHM MaTeMaTHMYeCKOr0 MasTHHMKA; YacTOThl M TIepuoja KoJjeOaHui
NPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, AEHCTBYIOIIETO Ha pbluar; paOoThl CHIIBI
YIPYTOCTH MPH NOBbEME TPY3a C TOMOIIBIO HEMOABIKHOTO OJI0Ka; pabOThI CHIIBI
YIPYTOCTH MPH MOABEME TPY3a C IOMOUIBIO MTOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEA0BOM CUIIBI OT 00bEMa MOTPYKEHHON YaCTH
TeJa U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOILIECH CHUJIBI OT
Macchl Tena; CUJIbl TPEHHS CKOJIbXKEHUS OT CUJIbl HOPMAJIbHOTO JABJIEHUS U OT
pO/ia MOBEPXHOCTH; CHJIbl YNPYIOCTH, BO3HHUKAIOWIEW B MPYXKHUHE, OT CTEIECHU
nedopMaIuu MpYKUHBI, YCKOPEHUsT OpycKa OT yriila HakjJIOHA HAampaBJIsIONICH;
nepuoja (4acToTbl) KoJeOaHUI HUTSHOINO MasiTHUKA OT JUIMHBI HUTH; IEpHOJa
Koje0aHui MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU IPYKUHBI;
HCCIIEIOBAaHUE HE3aBHUCHUMOCTH IE€puoJia KOJIeOaHUl HUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs pblyara

1.30

Quszuueckue s61eHUs 6 npupooe: IPUMEpPHI ABHKEHUS C pa3IMYHbIMU CKOPOCTIMU
B )KMBOM M HEXXHUBOH NPUPOJE, NEHCTBHE CUIIBI TPEHUSI B IPHUPOJAE U TEXHHUKE,
MIPWJINBHI U OTJIUBBI, IBWKeHUE 11aHeT COTHEYHON CHCTEMBI,

PCAKTUBHOC ABUKCHUC KUBBIX OPraHU3MOB, pbldaru B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(I)epHOFO JaBJICHUS Ha >KHUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC
3BYKOB JKMBOTHBIMHU, 3EMJICTPACCHUC, celicMU4YecKre BOJIHBI, IYHAMHU, 3XO

1.31

Texnuueckue ycmpoticmea: CHUIOMETP, NAaTUMKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, TUHAMOMETP, NOMIIWIHUKH, PAKEThl, pblyar, MOABWXHBIA U
HETOJIBIKHBIA OJIOKHM, HAaKJIOHHAs IUIOCKOCTh, NMPOCThIE MEXaHU3MBI B OBITY,
cooOmiaronmecs cocyabl, YCTPOWCTBO BOJONPOBOJA, TMAPABIMYECKHH Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,
UCTOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

TEIUIOBBIE ABJIEHU A




OCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOSHUS BELIECTBA.

Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSIHUI BEIIECTBA.
2.1 )
Kpucrannmuueckue u amopdHbIe TEIa
JlBmwkeHne dvactur] BemectBa. CBsS3b CKOPOCTH JBMDKEHUS YACTHI[ C
2.2 Temneparypoii. bBpoyHoBckoe nBuxenue, mupdy3us
2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS
2.4 TemoBoe paciiupeHue u cxxatue
2.5 TennoBoe paBHOBeECHE
Buytpennss sHeprus. Pabora u Teruionepenada Kak CIOCOOBI HM3MEHEHUS
2.6 BHYTPCHHEH 3HEPruu
2.7 Bunpl Temonepeaayu: TeIIONPOBOHOCTh, KOHBEKITHS, U3TyYCHUE
HarpeBanue wu oxyaxaeHue Ten.  KoJauuecTBO  TEIJIOTHI
VY nenpHas TEI0EMKOCTD:
2.8 \
O=cm(t,—1,)
3aKOH COXpaHEHHs SHEPTUHU B TETIOBBIX MpoIleccax. Y paBHEHUE TEIJIOBOTO
OanaHca:
2.9
0 +0,+..=0
Hcnapenne u koHaeHcanwus. V3MeHeHHe BHYTpPEHHEW SHEPruud B IMpoliecce
UCmapeHus W KoHAeHcauuu. KureHue IKUAKOCTH. YJenbHas TeIuioTa
2.10
napoo6OpazoBanus: L = Q/m
2.11 BraxxnocTs Bo3myxa
[TnaBnenue u kpuctamu3anus. FisMeHeHre BHyTpEeHHEH SHePTUH MpH IUIABJICHUH
Y KpUCTAIUTH3AINN. Y IeNTbHAs TEIUIOTa TUTaBIICHUS:
2.12 z G




BHyTpeHHss sHEprus cropaHus TOIUTUBA. Y IebHAs TEIJIOTa CTOPaHus TOILINBA!

213 9=Q/m

2.14 [Tpununs! padoTs! TemoBbix apuratenei. KI1/1 reruioBoro apuratens
IIpaxmuueckue pabomul
W3mepeHue yaenbHOM TEIUIOEMKOCTH METAJTIMYECKOro LMIMHAPA; KOJIMYECTBA
TEIUIOTHI, IOJyYEHHOTO BOJOM KOMHATHOM TeMmuepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIyIIEH HAarpeTblii LWIMHAP; KOJMWYECTBA TEIJIOTHI,
OTJAHHOTO HArpeThiM LWJIMHAPOM, IOC]E OIyCKaHWs €ro B BOJY KOMHATHOH

2.15 TEeMIEepaTypbl; OTHOCUTEIbHOM BIAXXHOCTH BO3AYXa; YAEIbHOH TEIIOTHI
IU1aBJIeHUs Jbja. MccnenoBanue U3MEHEHHS TEMIIEPATYPbI BOJbI IIPU PA3IUYHBIX
YCIIOBHSIX; SIBJICHUS TETNIOOOMEHA MPU CMEUIMBAHUN XOJIOJAHON U TOpsiYeii BOJBI;
rpoLecca UCIapeHus
Quzuueckue s61eHUs 8 Npupode. TOBEPXHOCTHOE HATSDKEHUE U KaWUISIPHbIE

216 SIBJICHUS B IPUPOJIe, KPUCTAJIIbI B IpUpOJE, n3nydyenue ColHua, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa3oBaHue pOCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmea: KauWUIspbl, IPUMEPbl UCIOIb30BaHUS KPUCTAJIIOB,
XKHUJKOCTHBIM TEpPMOMETp, JaTUUK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOILJICHUS

217 JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOuHA, JBUTATE]b BHYTPEHHETO
CrOpaHHUs

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 Onektpuzanus Ten. [[Ba Buia d31eKTPUUIECKUX 3apsiI0B

3.2 B3aumopeicTBue 3apskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
Onektpruueckoe mnosie. Hampsok€HHOCTH  3nekTpuyeckoro mosst.  [IpuHoummn

34 CYIIEPHO3UIINH IEKTPUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu osnexktpuueckux 3apsaoB. JlelicTBHE AJIEKTpUYECKOrOo TOJS Ha

3.5 aneKkTpuyeckue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH

3.6 [TocTostHHBIN dNEKTpUYECKU TOK. JleCTBUS dneKkTprudeckoro Toka. Cuia Toka.




Hanpsoxenue.

l=qg/t,U=A/

3JICKTpI/I‘-IeCKOC COIIPOTUBJICHHC. Y aenbsHOE SJICKTPHUYCCKOC COIIPOTUBJICHUC: R

37 =pl/S

3akon Oma jyis ygactka snekrpuueckon enu: | = U/R
3.8

[TocnenoBarenbHOE COETMHEHNE MPOBOTHUKOB:

- T T -
I =1,; U=U,+U,; R=R +R,
1 2 1 2 1 2
39 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COMTPOTUBIICHMUS:
U=U;I=I+I;R=2.
2 2 5

CwMmelnanHble COETMHEHUS TIPOBOTHUKOB

Pabota u momtHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10

3akoH Jlxoynsa — Jlenua:

2

3.11 O=I"-R-t

OmpiT Opcrena. MarHuTHOe TOJIE TIPSMOTO NPOBOJHWUKA € TOKOM. JluHUUM
3.12 MarHuTHON MHIYKIIHH

MarauTHOE 110JI€ IOCTOSIHHOI'O MaruuTa. B3zanmonelicTeie MOCTOSHHBIX
3.13 MarduToB
3.14 JleficTBrEe MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenue anexkTpoMaruuTHoN HHAYKIMH. [IpaBuno Jlenna




IIpaxmuueckue pabomul
W3mepenue  3IEKTPUYECKOTO  CONPOTHBIIEHHUS  PE3UCTOPA;  MOILHOCTU

SJICKTPHUYCCKOI'0 TOKA, pa6OTI>I SJICKTPHUYCCKOI'O TOKA.

3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE

(pe3ucTopsbl, JIaMIIOUYKa), OT HAIPsDKEHHsI Ha KOHIIAX [TPOBOJHUKA; 3aBUCUMOCTH
COIIPOTHBJIEHUS OT JUIMHBI IPOBOJHMKA, IJIOLIAN €r0 MONEPEeYHOro CEYeHUs U
YII€IIbHOTO CONPOTUBIICHHUS.
[IpoBepka mpaBmiIa ISl HIEKTPHUECKOTO HANPSDKEHUS MPU TOCIEA0BATEILHOM
COCMHEHUU TPOBOJHHUKOB; TpaBHJIA I CHIIBI DJIEKTPUYECKOTO TOKa TIpHU
napajuieJIbHOM COSTUHEHNUU MTPOBOJIHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue s6NeHUs 6 npupode: BIEKTPUUECKUE SBICHHA B arMmocdepe,

317 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJ€ 3eMJIH, Apeld MOI0CoB,

' POJIb MArHUTHOTO TIOJIS TSI )KMU3HHU HA 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CU€TUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
HarpeBaTelIbHbIC ANIEKTPONPUOOpPHI (mpumepsr), JIEKTPUYECKUE

3.18 NPEIOXPAHUTEIH, DIEKTPOMATHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKA

3.19 OnekTpoMarHuTHbIe BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojenb cBeta. [IpsMonuHeiiHoe pacipocTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA

3.23 Hucniepcust cBera
JIunza. Xox mydeir B nuH3ze. DokycHoe paccTosHue JTUH3BL. OnrTuyeckas cuia

3.24 munsel: D = 1/F

3.25 ['nma3 xak ontudeckas cucrema. OnTudeckue mpuoopsI




IIpaxkmuueckue pabomul
W3mepenne onTHYECKOW CHIIbI coOuparomieil JMH3bL, (POKYCHOTO PacCTOSTHUS
coOuparomied JMH3bl (II0O CBOMCTBY paBEHCTBAa pa3MEpoB IpeaAMeTa U

n300pakeHusI, KOr/la MpeaIMeT PAcHoJOXKeH B JBOWHOM (OKyce), MoKazaTems

3.26 IPEIOMIIEHUS CTEKJIA.
HccnenoBanue cBoicTBa N300paXKeHUs, OITYYEHHOTO € TIOMOIIBI0 cOOMparoIeit
JIMH3bl; U3MEHEHHsI (POKYCHOT'O PACCTOSHUS IBYX CJI0KEHHBIX JIMH3; 3aBUCUMOCTH
yriia MpejJoMJICHUsl CBETOBOTO Jiyya OT yIjla MaJeHHs Ha I'paHMIE «BO3IYX —
CTEKJIO»
Qusuueckue senenus 6 npupode. 3arMeHus ConHua u JlyHbl, LBeTa Tell,

3.27 ONTHYECKHE SBJICHUS B atMochepe (1iBeT Heba, pedpakus, pagyra, MUPax)
Texnuueckue ycmpoiicmea: O4KH, IEPUCKOTL, (POTOATIAPAT, ONTHYECKHE

3.28 CBETOBOJIbI

4 KBAHTOBBIE SABJIEHUA

4.1 PamnoaktuBHOCTE. Asb(a-, 6era-, ramma-u3nydcHus. Peaknun ansga-u Oera-
pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto ansga-uactuil. [lnanerapHas Moaens atoma

4.3 CocraB aromHoro siapa. M3oromnsl

4.4 [Tepuon monypacnana aTOMHBIX SIAEP

4.5 SnepHsble peakiy. 3aKOHbI COXPAHEHUS 3apsAA0BOT0 M MACCOBOTO UUCEI
Qusuueckue a6neHUs 6 Npupode: €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

46 KOCMUYECKHE JIy4d, PAJUOAKTUBHOE MW3JIyYEHHE IPUPOAHBIX MHHEPAJIOB,

' JEMCTBUE palMOAKTUBHBIX N3JIyYEHUI Ha OPraHU3M YeJI0BEeKa
Texnuueckue ycmpoticmeéa: CIIEKTPOCKOIN, UHAUBUAYAIbHBIN JO3UMETP, Kamepa
4.7

BI/IJ'ILCOHa, AACPHAd SHECPreTUKa




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLHECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

1) ®usuka, 7 kiacc/ [lepoimkun A.B., OGIIeCTBO ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO «IPODAY;
Axuunonepnoe obmiectBo «M3natenscTBo «IIpocBenieHne

2) ®usuka, 8 kinace/Ileprikua A.B., O0IIECTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO «[I[PODAy;
Axuunonepnoe obmiectBo «M3narensctBo «IIpocBemieHney

3) dusuka, 9 kiacc/Ileppimkun A.B.,I'ytHrk E.M., O0111ecTBO ¢ OrpaHHYCHHOM OTBETCTBEHHOCTBIO
«IPODAy; AkmonepHoe o6mecTBo «M3garenscTBoO «IIpocBemenuey

METOAUYECKUE MATEPHUAJIBI 1JIA YUUTEJIA

1) ®wuswuka. 7 kiaacc. ba3oBelit ypoBens. MeToauueckoe nocobue K yueouuky V.M. TIépeiikuna,
A.N. NBaHoBa,

2) ®usuka. 7 knacc (yray0néunsiii yposens) Peanmnzarms tpedoanuii ®I'OC ocHOBHOTO 00111€T0
oOpa3oBaHus. Meronudeckoe ocodue Juist yuyuTess,

3) ®dwusuka. Peanuzanus tpedoBannit ®I'OC 0CHOBHOIO 001er0 00pa30BaHuUs: METOHUECKOE
nocooue Ui yuuTens,

4) Co6opnuk 3amau o ¢usuke. 7-9 knacc/Jlykamuk B.1., Banosa E.B., «M3naTenbcTBO
«IIpocseleHuey,

5) ®wusuka. 8 kinacc. Pa3HOYpOBHEBBIC CAMOCTOSTENbHBIE U KOHTPOJIbHBIE paboThl/Kupuk JLA.,
«M3marensctBO «Mnekcay,

6) Iloypounsie pa3pabotku 1o ¢usuke. 7 kiacc/Boakos B.A., IToastackuii C.E., «M3aaTenbeTBo
«BAKO»,

7) Tectol o pusuke Kk yueOuuky A.B. Tlepsimkuna «®Pusnka. 8 kiaace»/Yeborapea A.B.,
«M3paTtenscTBO «IK3aMEHY,

8) KonrposbHbIe U caMocTOsTENbHBIC paboThI 10 (u3HKe K yueOHuKy A.B. ITepoimkuHa «Du3suka.
8 kimaccey/I'pomrieBa O.U., «M3naTenbecTBO «IK3aMEHY,

9) KoHTpoJbHBIE U CAMOCTOSTENBHBIC paboThI 1Mo pu3uke K yueOHuky A.B. Ilepsiikuna, E.M.

I'yrauk «®usuka. 9 kimace»/I'pomuesa O.U., «M3naTenbcTBO «IK3aMEH,

10) Coopuuk 3amanuii OI'D dusuka/Xannanos H.K., «M3narensctBo «DKCMOY,

11) PaGouas tetpap k yueOHuky A.B. INepoinkuna ®usnka. 7 knace/T.A. Xannanosa, H.K.

XannaHoBa, O0IIECTBO ¢ OTPAaHUYEHHON OTBETCTBEHHOCTHIO «/I[PODAY; AKironepHoe 0011ecTBO

«M3narensctBo «lIpocBemenue»,

12) Pabouas tetpans k yueOHuky A.B. [eppimkuna ®usnka. 8 kiace/T.A. Xannanosa, H.K.

XannanoBa, OOIIECTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODA»; AkiimonepHoe 00111eCTBO

«M3narensctBo «IIpocBerieHue»,

13) Pabouas tetpans k yueOHuky A.B. [lepemmkuna, E.M. I'yrauk ®usnka. 9 xiace/E.M. I'yTHuK,
N.T". BnacoBa OO111ecTBO C OrpaHUYEHHON 0TBETCTBEHHOCTHIO «IPODAY; AKiionepHoe
obuectBo «M3narensctBo «IIpocBenieHue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1)https://lecta.ru/ - IludpoBas o6pazoBaTensHas miardopma,

2) https://Ibz.ru/ - snekTpoHHBIE peCypchl IO PH3HKE,

3)https://fizika.ru/ - caiit ays npenonaBareneit GpuU3nKH,

A)https://college.ru/ — marepuassl mist moaroroBku k EI'D ¢ 2002r.,



https://lbz.ru/
https://lbz.ru/
https://lbz.ru/

5)https://elementy.ru/ - «IlyTb B HayKy» - SJIESKTPOHHBIN >KypHAII JJISl ITIKOJIBHUKOB,
CTPEMSIIUXCS PAa3BUTh CBOW KPYro30p U YIYYLIUTh 3HAHUS 10 (PH3HKE,
6) https://fiz.1sept.ru/ — snekTpoHHas MOAOOPKA KYPHAIOB 1O (GU3UKE OT M3AaTEIILCKOTO I0OMa
«IlepBoe ceHTOPs»,
7) https://teach-shzz.jimdofree.com/ — Uudopmaruka u Gpu3uka, yHUKaIbHBIA PeCypc,

COJICP KA AIEKTPOHHBIC OHMOIMOTEKN MaTEPHUAIIOB TI0 THM JIBYM HPEIMETaM;
8) http://school-collection.edu.ru/— Exunas kosekuus nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB,

9) https://lesson.edu.ru/ - deaepansubiii mopran «Poccuiickoe obpazoBanuey», 10)
https://m.edsoo.ru/ - Enunoe copepsxanue o0Iiero o0pa3oBaHusi.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA YYEBHOE OBOPY/IOBAHHUE

CnpaBo4HbIC TaOIUIIBI

OBOPYJIOBAHUE JIA ITPOBEAEHN A JIABOPATOPHBIX,
ITPAKTUYECKUX PABOT, IEMOHCTPAILINIA

MynbTUMETUIHBIA TPOEKTOP, 000PYI0BaHUE ISl IEMOHCTpAIUi, TPOBEICHUS
71a00paTOPHBIX PadOT.


https://elementy.ru/
https://elementy.ru/
https://teach-shzz.jimdofree.com/
https://teach-shzz.jimdofree.com/
https://teach-shzz.jimdofree.com/
https://teach-shzz.jimdofree.com/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/




