MUWHUCTEPCTBO MPOCBEIIEHUSI POCCUIICKON ®EJEPALIMUA
KOMMUTET OBPA3OBAHMSI CAHKT-IETEPBYPTA
AJIMUHUCTPALIUS LIEHTPAJIBHOT'O PAMIOHA
CAHKT-IETEPBYPT A

I'bOY COIHI Ne167
MognuvcaHo undposoit noagnucsto: FTOCYAAPCTBEHHOE BIOAMETHOE
OBLLEOBPA3OBATEJ/IbHOE YQPEN(,EFHME CPEAHAA OBLLEOBPA3OBATENIbHAA
LLIKOJTA N2 167 LLEHTPAJIbBHOIO PAVOHA CAHKT-METEPBYPTA
COI''TACOBAHO VYTBEPX/EHO
PACCMOTPEHO Ha I1eJarorn4ecKkoM Jupektop 1;\{ B?g;
Mer COBETE IK0JI6I Ne
OH”%CK‘HM I'BOY mikonsr Nel67
061:6}1HW ITporoxon Ne 1 or «0.08.23 C.M. berenbauesa
.“--;.f‘ g [Tpukas Ne 127 ot 31.08.23
Hpencezfa"‘eﬁb FO.A Benbkep
nporoxo Nel
oT «29» aBrycra 2023 r.
PABOYAS ITPOT'PAMMA
(1D 810630)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

JU1st oOyJaromumxcst 7a kiacca

Cankr-IletepOypr
2023 r.



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ylibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (opMUpOBaHUE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTataM 00y4eHHs], a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
W SBIICHWM, M3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (U3HUYCCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (pU3MUEecKOro oOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munncrepersa npocseienust Poccuiickoit @enepanuun (mpoTokos ot 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3snKu:

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

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJi€ MO3HaHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O pOJU (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTU;

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

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble  pabOThl M DKCICPUMEHTAJIbHBIE HCCIICAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEepKaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON AeSTEIbHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT U OMBITOB C YYE€TOM HHAWBUIYAITBHBIX OCOOEHHOCTEU
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4arOT MPUPOIY.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBIO MOJIETEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOr0 TOPU30HTAIBHO, TeM OO0JbllIe, YeM OOJbIlIe BbICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBMIKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.



1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenne nuddysum.

3. HabGmonenue — sBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIONIb30BaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.
SBnenne uHEpUMM. 3aKOH HMHEPLUUH. B3aummopaeicTBHEe TeNl Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBI)KEHHMS Tell. Macca kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULIE
00BéMa BellecTBa.
Cuila Kak XapakTepucTHUKa B3auMojaeiucTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. CrioxkeHne
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHHUS Teja.
2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBHKEHUSI.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJECICTBUIO TEI.
6. Cno)kxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHMUs (IIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I10
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsbkeHus (medopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. ONbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.



Pa3znea 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTH OT TiyOuHbl. ['mapocratmyeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YclOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla ¥ )KUIAKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
MKUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JEHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEMCTBYIOIIEH HA TEIO
B KHUJKOCTH, OT MacChl Teja.

4. OnbIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJAKH H
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TIIOCKOCTh. IIpaBmio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS phlyara K OJIOKY.

o vk w N R
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHye 0JTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

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

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HApaBIICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NUYECKON HAayKu: €€ TrapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpEca K MCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpPaBWJI 0OE30MaCHOrO TIOBEJECHUSA Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTH€ B PEIICHHM MPAaKTHYECKUX 3alad (B paMKax CEMbH,

oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
9



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelIeHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKy;

e — TIUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETCHUM HOBBIX (DUINUECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOQIBHBIX ITOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  yHUBEpCAJbHbIC  Y4COHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:
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BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALIUNA, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BBIBOJABI C MCIOIb30BAaHUEM JI€AYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pEUIEHMs, BbIOOp Haunboee
HOJIXOJSIIETO C YUETOM CAMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI DKCIIEPUMEHT, HEOONIBIIOE UCCIEAOBaHUE (PU3HUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA JNAHHBIX C y4ETOM TMPEJUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU rpaduKoi 1 MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJaud U TOJAJEpKaAHUE
0J1aroxenaTeIbHOCTH OOIICHHUS;
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COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTI)KEHHUIO: paclpeleNaTh poiH, OoOCYKIaTh MpPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS! HECKOJIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (U3NYecKux 3HaHUi;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHKEHUSI  (HEIOCTUKEHHUS) PE3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OILIUOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;
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CTaBUTbh €051 Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO HA OIMIMOKY MU PEIICHUU (PU3NYECKUX 3a7a4 WU
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME UM  XUMHUYECKHE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEIOBOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICCTBUE TE€JI, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHOW OCHIO
BpallleHus, TNepenaya JJaBiCHUS TBEPABIMU TeEJIaMH, >KHUIKOCTAMH H
razamud, atMocdepHOe JaBlieHHWe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIBITOB, JJIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PUBMUECKHUX  SIBIICHUM B
OKpYXalollleM MHpEe, B TOM UHcCIe (HU3UYECKUE SBICHUS B MPUPOJIE:
IpPUMEPHI IBWKEHHUS C Pa3UYHBIMH CKOPOCTSIMH B JKMBOW W HEXHBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOrO J1aBJICHUS HA >KMBOW OpraHU3M, IUIABaHHUE pbIO, phluard B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OIMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC
Telna, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUIEYO CHJIBI,
MOMEHT CWJIbl, KOI(POUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0o003HaueHUs W €IUHUIIBI (U3UUYECKUX BEIWYUH, HAXOAUTH (DOPMYIIBI,

13



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI TIpaBuja CIOKEHHUs cuil (BAOJb OJHOUM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecUs phiuara (0Js10Kka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UUECKUE SBICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0OBACHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PUIMUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1ad, OLUEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
NPEANoJOKEeHHe  (rMmoresy),  pa3iuyatb W UHTEPHPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJL: dbopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000PYA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
nU(POBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS NPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUsI CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKHU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTHU
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OT IUIOTHOCTH Te€Ja, OT TIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBITIOJHATh W3MEPEHUS, CIenys MPeOKEHHOMY IUIaHy, (UKCHPOBAThH
pEe3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (DU3MYECKHX BEIUYMH B BUJIC
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBIC H3MEpeHHsI (DU3MYECKHX BEIWYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJBKCHUSA,
JaBJICHUE  BO3JyXa, BBITAIKUBAIONIAs  CHJIa, JCHCTBYIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT MONe3HOro AeWCTBUSA
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IIPHU padoTe C 1ad0paTOpHbIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;
XapaKTepU30BaTh MPUHIMUIBI JCWCTBUA HW3YYCHHBIX TPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaX (PpM3MUYECKHUX SBJICHUM M HEOOXOIUMbIe (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHsSI 3I0POBbS U COOIIOIACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WIM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy  (QU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcnl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUSA, B TOM
quciae MyOJIMYHO JAejaTh KpaTKUe COOOLIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAHUN, IpPU H3TOM TIPaMOTHO HCIOJIb30BATH
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIECIOBAHHUM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACUCTBUW, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTpPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iejioB U TeEM
n/n NMPOrpamMMbl Bceero

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa

1.1 ®dusuka - HayKa o MPUPOe 2
1.2 Ou3nyecKue BeITUINHbBI 2
1.3 EcTtecTBeHHOHAyUYHBII METOJ1 TO3HAHUS 2

Htoro no pazneny 6

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CrpoeHue BemiecTsa 1

29 JIBM>KeHue U B3aUMOJICHCTBUE YaCTHIL 5
' BEILIECTBA

2.3 ArperatHble COCTOSIHHS BEIIECTBA 2
Htoro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl

3.1 MexaHn4ecKoe ABMKEHIE 3

KoHTpoJbHbIe

padoTshI

IIpakTH4eckue

padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
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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

3.2

3.3

I/IHepL[I/IH, Macca, IJI0OTHOCTh

Cuia. Bune! cun

Uroro no pazgeny

Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB

4.1

4.2

4.3

4.4

JaBnenue. Ilepenava naBieHust TBEPABIMU
TEJaMU, JKUJIKOCTSIMHU U Ta3aMH

HaBJ’IeHI/Ie KHNIKOCTH

ATMocdepHOe aBIeHHE

HeﬁCTBHe KHNIAKOCTH M ra3a Ha norpyxcéHHoe
B HUX TCJIO

Uroro no pazgeny

Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus

5.1

5.2

5.3

PaGora u MOIIHOCTB

HpOCTLIe MCXaHHU3MbI

Mexann4geckas OHEPTHUA

Hroro no pazneny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Nem/m  Tema ypoka KonrTpoabubie IIpakTuueckue i poBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
®dusuka — Hayka o npupoze. SBieHus 1
MIPUPOIBI
®usnuecKue ABICHUs 1
®u3nuecKue BeIMYMHBI U UX U3MEPEHUE
VYpok-uccienopanue "M3mepenue
TEeMIIepaTypbl IIPHU MOMOIIH KUJIKOCTHOTO 1 1
TEPMOMETPA U JaTUMKA TeMIIepaTyphl"
Mertoas! HaydHOTO MTO3HaHU. Onucanue 1 bu6anoreka LIOK
(bu3HYECKUX SIBICHUHN C IOMOIIBI0 MOJIETIEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:
JATBHOCTH MOJIETA IIapUKa, MMYIIEHHOTO 1 1
TOPU30HTAJILHO, TEM O0JIbIlIE, 4YeM OOJIbIIE
BBICOTA ITycKa"
Crpoenue BemiectBa. ONbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff09fe0a

BE€IICCTBA

bubnunorexa LIOK

1
JBIDKEHHE HACTHIL BeIlIeCTBA https://m.edsoo.ru/ff0a013e

Ypoxk-uccnenoanue «OMbITHI 110
HaOJFOJICHUIO TETIJIOBOTO PACITUPEHUS 1 1
ra3oBy»


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

11

12

13

14

15

16

17

18

19

20

21

22

23

ArperaTHble COCTOSIHMSI BELLIECTBA

OcobeHHocTH arperaTHbixX COCTOSTHUH BOJBI.

O6o6mienue no pazneny «llepBoHadanbHbIe
CBEJICHHSI O CTPOCHHH BEIIIECTBAY

MexaHudeckoe JBHKCHUC. PaBHOMepHOC u
HEPAaBHOMECPHOC ABHUKCHUC

Cxopoctb. EAHUITBI CKOPOCTH
Pacuer myTu 1 BpeMeHH JBUKECHUS

Wuepuus. Macca — Mepa HHEPTHOCTH Tell

[TnotHOCTH BemecTBa. PacueT macchl u
o0Bbema Tena 1o ero MmIOTHOCTH
JlaGopaTtopHas pabota «OrnpeneneHue
TUIOTHOCTHU TBEPJIOTO TETa

Pemenue 3amau nmo treme "InoTHOCTE
BeniecTa"

Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuina ynpyrocrtu. 3akoH ['yka
JlabopaTtopHast pabora «3yuenue
3aBHCUMOCTH pacTsKeHHA (edopMarivn)
MPYKUHBI OT MPUIIOKEHHOHN CHUITBD)
[[AIBnenue Tsarorenus. Cuita TSHKECTH
CBs13b M@Ky CUIION TSKECTH U MACCOU
tena. Bec Tena. Pemenue 3agau no reme
"Cuna tsxectu"”

Cuna TsShKeCTH Ha APYrux IJiaHeTax.

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

bubnunoreka LIOK
https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
https://m.edsoo.ru/ff0a079c

bubmuoreka [{OK
https://m.edsoo.ru/ff0a0ae4

bubmuoreka [IOK
https://m.edsoo.ru/ff0a0c10

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0al23c

bubnunorexa LIOK
https://m.edsoo.ru/ff0al778

bubnunorexa LIOK
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https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
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

24

25

26

27

28

29

30

31

32

33

34

®uznyecKkue XapakKTepPUCTUKHU IIIaHET

Hsmepenue cuit. lunamomerp

Bec Ttena. HeBecoMmocTh

CrnosxeHue 1ByX CUJI, HaIIPaBJIEHHBIX 110
OJIHOM IIpsIMOM. PaBHOZEHMCTBYIOIIAs CUIT

Penrenue 3anau mo teme
"PaBHonericTByromas cui'"

Cuna tpenus u e€ BUabl. TpeHue B mpupoe
U TEXHUKE

JlaGopaTtopHast pabora «3yuenue
3aBUCHMOCTHU CHUJIbI TPCHUSA CKOJIBLKCHUA OT
CUJIBI JAaBJICHUS U XapaKTepa
COTIPUKACAIOIIUXCS TOBEPXHOCTEW»

Pemenue 3agau Ha onpeneneHne
PaBHOACHCTBYIOIIEH CUIIBI

Pemenue 3anau no remam: «Bec Tenay,
«I'paduueckoe n300pakeHue Cu,
«Cuibry, «PaBHOJEHCTBYIOMIAS CUID)

KonrtponbHas paboTta no remam:
«MexaHunueckoe IBHKeHUe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padpuyeckoe
u3o0paxkeHue cun», «CHITbDY

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS AABJICHUS

JlaBnenue ra3a. 3aBUCHMOCTbH JJaBJICHUS Ta3a
0T 00bEMa, TeMIiepaTyphl

https://m.edsoo.ru/ff0a1502

but6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc

bubnunoreka LIOK
https://m.edsoo.ru/ff0al778

but6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

bubnunoreka LIOK
https://m.edsoo.ru/ff0alb9c

bubnunoreka LIOK
https://m.edsoo.ru/ff0alcc8

bu6nunorexa LIOK
https://m.edsoo.ru/ff0alde0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a20a6

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376
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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
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35

36

37

38

39

40

41

42

43

44

45

46

47

48

[Tepenaua naBneHust TBEPABIMU TEIIAMH,
JKUIKOCTSIMHU U razaMu. 3akoH Ilackana

I[aBHCHI/Ie B XXUJKOCTH M I'a3€, BBI3BAHHOC
HeﬁCTBHeM CHJIBI TSAXKCCTHU

Pemenwne 3agau o teme «JlaBinenue B
JKAIKOCTH U rase. 3akoH Ilackaisy

CooOmraronuecs cocysl

['unpaBnuyeckuit mpecc

Manowmetpsl. [TopriHeBo HKUAKOCTHBIH
Hacoc

ATtmocdepa 3eMiH 1 IPUIHUHBL e
CYIIECTBOBaHHUS

Bec Bo3nyxa. ATMochepHoe 1aBlieHNe

Nsmepenue armocdeproro napnenus. OnbIT
Toppuuennu

3aBUCUMOCTh aTMOC(EPHOT0 JIaBICHHUS OT
BBICOTBI HaJ] YPOBHEM MOPA
bapomerp-anepous. AtmocgepHoe
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX
Pemenue 3amad mo teme " AtmochepHoe
nasieHue"

JleiicTBHE )KUAKOCTH U ra3a Ha

MOTrpy>XCHHOC B HUX TEJIO. ApXI/IMe,Z[OBa
cuJia

JlaGopatopHas pabota «OnpezneneHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0a25b0

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a2718

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2826

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2970

bubmuoreka [{OK
https://m.edsoo.ru/ff0a3136

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2b5a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2b5a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2da8

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2fc4

bubmnoreka IIOK
https://m.edsoo.ru/ff0a2fc4

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3276

bubnunorexa LIOK
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49

50

o1

52

53

54

55

56

57

58

59

BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIOIIEN Ha
TEJI0, MIOIPYKEHHOE B JKUJIKOCTH)
JlabopaTopHas paboTa 1o Teme
«HMccnenoBanne 3aBUCUMOCTH BECa TEla B
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTH
Y4acTH TeJla»

IInaBanue Ten

JlaboparopHas padota "KoHcTpynpoBaHue
apeoMeTpa WK KOHCTPYUPOBAHHE JIOAKH U
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3anau no temam: «IlnaBanue
cynoB. Bo3ayxomaBanue», «J/laBienue
TBECPABIX TCII, X(HHKOCTCﬁ H ra3oB»

KOHTpOJ’IBHaH pa60Ta 1O TEMC ((Z[aBJ'IeHI/IC
TBCPABIX TCJI, JKHMIKOCTEHN U Tra30B»

Mexanuyeckas pabota

MoiHocTh. EqUHUIBI MOIITHOCTH

VYpok-uccnenopanue "Pacuér MOIIHOCTH,
pa3BUBAEMOM NPU NOIBEME T10 JIECTHUILIE"
IIpocteie Mexanu3Msl. Peruar. PaBHOBecHe
CHWJI Ha pblyare

Pbruaru B TexHHKE, OBITY ¥ IPUPOJIE.
JlabopaTtopHnas paborta «HcciaenoBanue
YCIIOBUIM paBHOBECHUS pbIYyara

Pemenue 3aau mo TemMe «Y CIOBUSA

0.5

https://m.edsoo.ru/ff0a33fc

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

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

bubanoreka LIOK
https://m.edsoo.ru/ff0a3f82
bubanoreka LIOK
https://m.edsoo.ru/ff0a3f82

bubnunorexa LIOK
https://m.edsoo.ru/ff0a478e

bu6nunorexa LIOK
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60

61

62

63

64

65

66

67

68

paBHOBECHUA pblyara»

Koadduruent nonesHoro nercTBus
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KIIJl HaKJIOHHON IIJIOCKOCTU

Pemenue 3agau mo teme "Pabora,
MomHocTh, KITJT"

Mexannueckas sHeprus. Kunernueckas u
NOTEHLIMAJIbHAs HEPTUs

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

YPOK-IKCIIEpUMEHT 110 TEME
"JKcrnepuMEHTAJIbHOE OIPEICIICHNE
W3MEHEHUSI KHHETHYECKOU U
MOTEHIMAIbHON SHEPTUH MPU CKaTbIBAHUHU
TeJa 10 HAKJIOHHOM MJIOCKOCTH"
KonTponsHas pabora no teme «Pabora u
MOIIIHOCTb. DHEPT U

PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o
TeMe "MexaHn4eckoe JIBIKeHHe"
PesepBHbIit ypok. PaboTa ¢ Tekctamu 1o
teMe "JlaBneHue TBEPABIX Tell, )KUAKOCTEH U
ra3zoB"

PesepBHbIii ypok. PaboTa ¢ Tekctamu mo
teme "Pabora. MouHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

https://m.edsoo.ru/ff0a48a6

1 0.5
1 bubnunoreka LIOK
https://m.edsoo.ru/ff0a4c48
1 bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252
1 bubmnoreka IIOK
https://m.edsoo.ru/ff0a4360
1 1
1 1
1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0a4ee6
1 bubanoreka LIOK
https://m.edsoo.ru/ffOa4ffe
1
68 3 12
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[Tepeimkun A.B. ®usuka 7 kiacc. — M.: Jlpoda, 2018.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1.

2.

PaGoucas mporpamma

[TporpamMMbl ocHOBHOTO 0011eT0 00pa3oBanus . Pusuka. 7-9 Kiaccel
(aBTopsr: A.B. Ilépsimkun, H.B. ®unonosuy, E.M. ['yTHUK).

PaGouas nporpamma o ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenxo.- M.:
BAKO, 2014, B cooTBeTCTBUU ¢ BbIOpaHHBIM yueOHUKOM: [lephimkun A.B.
dwusunka 7 kimacc. — M.: Jlpoda, 2018.

Jlykamuk B.M. COopHUK BOIIPOCOB U 3a1a4 1o gusuke. 7-9 ki. — M.:

[Ipocsemenne, 2015 — 239 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

1.

bubnuoreka — Bcé€ no npeamety «Pusuka». — Pexxum nocryna:

http://www.proshkolu.ru.

BuneoonsiThl Ha ypokax.- Pexxum moctyna: http:/fisika-class.narod.ru

Enunas xomekius udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. - Pexxum

nocryma: http://school-collection. Edu.ru

25


http://www.proshkolu.ru/
http://fisika-class.narod.ru/

. MaTepecHpie MaTepuanbsl K ypokaM (DU3HKH IO TeMaM; TECTHI 110 TEMaM;

HarJsAAHbIC TOCOOMS K ypokaM. - Pexkum nocrtyma: http://class- fisika. narod .ru

. Hudpossie oOpazoBaTenbHbIe pecypchl.- Pexxum noctymna:

http://www.openclass.ru.

. DnektpoHHbIe yueOHUKH IO (usuKe.- Pexxum mocryma: http://www. fisika. ru

26


http://www.openclass.ru/
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