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MHNOACHUTEJIBHAS 3AITNCKA

[IporpaMMa 1O (Qu3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsA
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «Ousukay.

[Iporpamma 10 (¢U3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro o00Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueil mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MPeToaBaHus yaeOHoro npeamera « Dusznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS U OpraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM O0Yy4YEeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaronXcs.

[TporpaMmma mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MNOMOIIM YUYUTENIO B CO3/IaHNU paboueil IporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJIbKY (HU3NYECKHe 3aKOHBI JieKaT B OCHOBE MIPOLIECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OHUOJIOTHEH, acTpoHOMHEW u (PU3HUECKOU
reorpaduei, BHOCHUT BKJIaJ B E€CTECTBEHHOHAyYHYI0 KapTUHY  MHpa,
NpeloCTaBisieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOro METoJa
MO3HAHUS, TO €CTh CII0C00Aa MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 riaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU ECTECTBEHHOHAYYHOM I'PAaMOTHOCTH M
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIQJICHHUE
CJIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCT:
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INERTPOWBIR#eHGEIAIATE OCODCHHOCTH HAYYHOTO HCCIICIOBAHNUS;




HHTCPIIPCTHPOBATh NAHHBIC MW HCIIOJIB30BATh HAYYHBIC 0KaA3aTCIILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (QU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNesieHbl B KOHIEMIMU TpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzanusx Poccuiickoit @enepanuu, peann3yIoNIMX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

NpUOOpPETEHUE HHTEpeca M CTPEMJICHUS OOydJaroluxcsi K HaydHOMY
W3YYCHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUSA ¥ (HOPMHUPOBAHHE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOI'O MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHNUE TPEACTABICHUN O POy (DU3UKH I Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oyayuien
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBS3aHHOMN C (DU3UKOM, IMOJATOTOBKA K
JagbHEHUIIIEeMy OOYUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTikeHne 3THX Iejield MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETEHUE YMEHHI OMUCHIBATH U OOBSCHATH (DU3UUYECKUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUINNX PACUYETHBIX 3a1ad ¢
HCITOJIb30BAaHUEM buzngecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS  C
WCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(poOpMaImenn GU3NIECKOTo COACPIKAHUSA,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATU3 U
KPUTHUYECKOE OlICHHBaHUE UH(OpMAIUY;

3HAKOMCTBO CO cepamu poecCHOHATEHON AesTEIPHOCTH, CBI3aHHBIMU

-

C N3UKOMN
0 nomm&% AOAMNUCAH

n COBpCM&HHBIMI/I TCXHOJIOTUAMH, OCHOBAHHBIMHM Ha

INEKTPBPHIB R BHRYHecKOH Haykn.
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Ob1iee ynCiio YacoB, PEKOMEHOBAHHBIX JIJIs1 U3Y4YeHUS (PU3UKH Ha 0a30BOM
ypOBHE B 7 KJlacce — 68 yacoB (2 yaca B HEJEIIO).

[Tpennaraemseiii B mporpaMmMe 1o (usmuke nepedeHb J1abopaTopHbIX paboT U
OIIBITOB SIBISIETCS PEKOMEHIATENbHBIM, YUUTENb JIEIaeT BHIOOp MPHU MPOBEACHUN
7a00paTOpPHBIX pPabOT U OMNBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
oOyJaromuxcs, CIUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeAsiaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.
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COJAEPXAHUE OBYUYEHUA

7 KUIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanueckux BelUyuH. DuUznyeckue
npubopsl. [lorpemHocts u3mMepeHnit MexiyHapoHasi cCucTeMa eIuHuII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT TMPUPO.Y.
EcTecTBEeHHOHAy4YHBI METOJl MO3HaHMs: HAOJIOJIEHHWE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabogaeMoro aByieHus. Onurcanue (GU3NYECKUX SIBJICHUN ¢ IOMOIIBIO MOeel

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue NpuOOPHl U MPOLEaypa NPAMbIX U3MEPEHUI aHAJIIOTOBBIM H
U(POBBIM TPUOOPOM.

Jlabopamopuwie pabomul u onvimaol.

1. OmpezeneHue UEHbI AeIEHUS HIKaJIbl U3MEPUTEILHOTO PUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEaA.

4. OmnpeneneHue pasMepoB MalbIX Tell.

5. M3mepenue temmeparypsl HpU MOMOIIM >KMIKOCTHOTO TEPMOMETpa U

JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHusl MO NMPOBEPKE THUIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOJIbllIe BhICOTA
IIyCKa.

IlepBoHayabHbIC CBEACHUS O CTPOCHUM BeELIECTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHune wuactuin BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
TeMriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcoOEHHOCTH
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3. HaOGmonenune — siBneHUi,  OOBSACHAIOIIMXCA  HPUTSHKEHUEM  WIH
OTTAJKUBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM psAOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOpOCTh IPU HEPAaBHOMEPHOM JBMKEHMM. Pacuer mytu u
BPEMEHU JIBUKCHHUS.
SlBnenve wuHepnuu. 3aKOH WHEpUHMH. B3amMmonencTBue Ten Kak MpUYhHA
U3MEHEHUSI CKOPOCTH JBI)KEHMS Tell. Macca Kkak Mepa HWHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BEIeCTBA.
Cuita Kak XapakTepUCTHKa B3auMoAeHCTBHS Tesl. Criia ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CUJia
TshkecTr. Cuila TsKecTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOAE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MeXaHU4eCKOro JBUKEHHUS Teja.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaGmronenue siBneHus HHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTU MPHU B3aUMOJEHCTBUU TeJl.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMS (LIApUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WU IIapuKa o
HaKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb paCTsDKEHUs (aedopmaliun)
MPYKUHBI OT MIPUII0KEHHON CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT

-
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JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIMYEHHS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT oObema, Temmneparypsl. llepemaua naBieHus
TBEPJBIMU TEJIAMU, XKUJIKOCTSIMU MU TazamMu. 3akoH [lackans. [lHeBmartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['mapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atMocepHoe naieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000soukn 3emiu. OmbiT Toppuuenmu. M3mepenue arMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha MOTPY>KEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa TMOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

o vk w NP

N

8. YcIIOBHE IUIABaHUS TEJN: IUIABAHWE WJIA MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW CUJIbI, JCHCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITbl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpY>KEHHOM B
YKUJIKOCTh YAaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa UM KOHCTPYMPOBAHUE JIOOKU U
OIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOITHOCTb.
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«3omotoe mpaBmwio» MexaHuku. Koadduuuent monesnoro nedctBus (mamee —
KIIJI) mpocThix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.
Mexanuueckas odHeprud. KuHernueckas ¢ IMOTEHUUAJIbHAs JHEPTUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauyuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie padbomul u onvimel.
1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja
110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HUccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.
4. V3ydeHHe 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPIHH.

' ™
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus UMK Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpoOBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
¢bu3nUecKoil HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HAaHHME BAXXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAauyeCTB (PU3NYECKOW HAayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOILHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEHIIEH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o0pa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYJOBaHHWEM B
JOMAIIIHUX YCIIOBUSAX;

- cpOpMHUPOBAHHOCTh HaBBbIKa pediaeKkcuu, NpU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TAaKOI'0 %€ MpaBa y APyroro 4eJoBeKa;

4 .
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6) TpyA0BOr0 BOCIUTAHUS:

e P OMOH NORI,
NEK C%/]H H8 A |'8 PCUICHMHU MPaKTHUYCCKUX 3aJdad (B paMKax CEMbHU,

00pa3o0BaTCILHOU OpraHu3alivy, ropoza, Kpaﬂ) TEXHOJIOTUYECKON U




COLIMAJIBHOW HAIPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIE€ U (PU3HYECKUX
3HAHUIM;

- HHTEpEC K MPAKTUIECKOMY H3yUeHUIO Mpodeccuii, CBI3aHHBIX C PU3UKOM;

7) 3K0JI0TNYECKOr0 BOCIIMTAHHUS:

- OpHUEHTalusl Ha NpUMEHEHHE (PU3MUECKUX 3HAHUM IJIs peuleHus 3a1ad B
00JJaCTH OKpY’KAIOIIEH Cpenabl, IJIAHUPOBAHMS ITOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPeIbl;

- OCO3HaHHE TJI00ANBbHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM U MyTed HX
pelIeHus;

8) amanTanum K M3MEHSIIOIUMMCH YCJOBHSIM COLMAJIBHOW WM NPHUPOSHOH
cpeabl:

- MOTPEeOHOCTh BO B3aMMOJEHCTBUM TIPU BBINOJHEHUU WCCIECIOBAaHUN H
IPOEKTOB (PU3MUECKONM HANpPABIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
IPYTHUX;

- TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NEeSATENbHOCTD;

- TOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (OPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SIBIICHUSX;

- OCO3HaHHUE Je(PHUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

- IMUIAaHHUPOBAaHUE CBOEr0 pPa3BUTHUS B NPUOOPETEHUH HOBBIX (HU3MUECKUX
3HAHUM;

- CTpEMJICHHE aHAJIU3UPOBATh U BBISABIATH B3aMMOCBS3U IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

- OLEHKa CBOMX JEHUCTBUM C Y4YETOM BIIMAHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINPEAMETHBIE PE3YJIbTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO

oO1mrero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Yy4eOHbIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpPCAJIbHBIC yUeOHbBIC JICHCTBHSI.

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

-
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yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIMU, OCHOBAHUS IS
000O0IICHNS U CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICACTBEHHBIC CBS3M TPH W3YUYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOIB30BAHUEM JCTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
($U3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3aaun (CpaBHEHHE HECKOJBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

UCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHGPOPMALMM WA JIaHHBIX C Y4YETOM MpPEIJIOKEHHOW y4eOHOU
(bU3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHQoOpMalMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, uarpaMMaMu, HTHOU TpauKoi 1 X KOMOMHALIUSAMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYk/1aeMOW TeMBbI U
BBICKA3bIBAaTh HJEU, HAllEJICHHBIE HA pELICHHE 33JaYd U MOAJAEp KaHHE

-
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OOKYMEHT NOAMNWCAH

GIIATQYKEIIATEIIBHOCTH OOIICHISE

INERTPOHIQSTARBHIACEROY CYXKAPHUS C CYXKICHHSAMH JPYrUX Y4aCTHHKOB

Ceprugurar OE42607FF EC%%EE&G&%?@ %MBB.TB pazyyinane 1 CXONCTBO MOSUIMH,
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BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U ITHCHBMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTABISTH PE3YJIbTAThl BBITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, TIPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATH IIEJTM COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh pPOJd, OOCYXJaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM paboThl, 0000MaTh MHEHUS HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTaTa Io
CBOEMY HAINPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIEHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYHOIIUX
JUIS pelieHns (U3NUeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPHUHATUS  PELICHHUN
(MHOUMBUYaJIbHOE, TPUHSATHE pELIEHUS B TpYMIE, NPUHATHE pelleHUi
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PelIeHUs (GU3HUECKON 3aa4l WIIN
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
nenaTb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

OOK

J1aBaTh AJIEKBATHYIO OICHKY CUTYAIlMH U ITPEeIaraTh IIaH €€ M3MEHEHUS;
OOBSCHATH NPUYUHBI  JOCTIOKEHHMS  (HEHOCTHIKEHHUS)  PE3yNIbTaTOB
JIeSITEIbHOCTH, J1aBaTh OIIEHKY IIPHOOPETEHHOMY OIIBITY,

BHOCUTH KOPPEKTHBEI B JIEATEABHOCTH (B TOM YHMCIIE B XOJ BBITOIHEHHUS
(U3MIECKOTO  WCCIEMOBaHWS WM TPOEKTa) HA OCHOBE  HOBBIX
00CTOSITEILCTB, W3MEHHMBIIMXCS CUTyallMid, YCTaHOBJCHHBIX OINHOOK,
BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA IIE]TU U YCIOBHUSIM;

CTAaBUTH CCOY Ha MECTO APYIOr0 YeOBeKa B XOJ€ CIOpa WM JUCKYCCHH
YMERT ARG , MIOHUMAaTp MOTHMBBI, HAMEPEHUS ¥ JOTHKY APYroro;

3NEKTPOHHOW ND
e JIPU3

EI’IHE ,®)
pu3HaBaTh CBOC MPAaBO Ha QIIMOKY MPH pEUICHUH (PU3NYECKUX 3a7a4 WUIIH

S DH&WFWECES?%%%%&%%%& Hay4YHBIE TEMbI ¥ TAKOE K€ MPABO JAPYTOro.
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IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

e HCIMOJb30BATh TOHATHS: (U3MUECKHE U  XUMHUYECKHUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

e paznuyath siBieHUs (Auddy3us, TEMIOBOE ABUKECHHE YACTHI] BEIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBHKEHUE,  HWHEPIUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya MAaBiCHUS TBEPABIMU TEIaMHU, XUIKOCTSIMU U
razamu, atMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

e pacmo3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (UBUYECKUX SBICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBOHM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PbIO, pblyaru B
TeJIe YeJOBeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

e OIKMCHIBATh M3YUYCHHBIC CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCIIOIB3YS
dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpeMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTHU, BEC
Tela, Cuja TpEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TOJE3HOr0 JCHUCTBUS MEXaHU3MOB,
KMHETHYEeCKass W TMOTEHIMalIbHAs YHEPTUsi), MPU OMKHCAHUW TPaBUIBLHO
TpakTOBaTh  (PUBMUYECKHH  CMBICH  HMCIOJIb3yeMbBIX  BEIMYUH, UX

00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPONTE TPAPUKA M3YICHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

AQKYRA ?ﬁf&ﬁﬂ%ﬁ CBOMCTBY Tel, (PU3MUYECKUE SBIECHHMSA M IPOLECCHI,
JNEKTPO oanuc

WCIIOJIb3YS paBI/IJIa CJHOKEHUsT cuil (BIOJIb OJHOW IpsiMoii), 3aKkoH ['yka,
i el 054‘59?F1FEC%E%@%@?&EP@EROH ApxyMena, mpaBuiio paBHOBecHUs pbidyara (0J0Ka),
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«30JI0TOE€ TPABUJIO» MEXAaHHKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
PHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMKMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalui IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEIUYHHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOLIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
NpeanojoxkeHue  (TUmoresy),  pa3inyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €70 PE3YyJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SIBICHUH WIH
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MPOBEPSIEMBIEC
IPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aMMChIBaTh X0/ ONbITa U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOIN BEIHUUHBI OT
JIPYrol C HCMOJIb30BAHUEM MPAMBIX H3MEpPEHUM (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00pa0OTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYKEHO TEJIO, YCIOBUMN
IUTaBaHMsSI TEJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B

-
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INEKTPEHLHS B AEAMERY HIA, C

HHaHI/IH%]i!'aﬁ{pI;IgAHy‘-Ie6HOFOJe UCCIIEIOBaHMsI, COOMpaTh YCTAHOBKY H
Oy TPeUIOKEHHOMY IUIaHy, (PUKCHpPOBATh

Ceprubiar 0426077 FecBSSVLSERTRL, BBEYFICHHON  JaBUCHMOCTH  (U3MMECKHX BEIMMMH B BHIE
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NPEIJIOKEHHBIX TaOMUI] U TpaduKOB, JENaTh BHIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

IPOBOANTH KOCBEHHBIE HU3MEPEHHS (PU3NUECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWiIa, JCHCTByMOImAas Ha
NOrpyEHHOE B KHUJAKOCTh TeJO0, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAyS NPEIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAYCHNE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIOIIUECS COCYbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM Ha WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOJOIPOBOJA, TUAPABIWYCCKUN TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MYECKUX 3HAHUW B TOBCEAHEBHOU
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIIOCHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(opMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WIM MOXKET OBITH
HE0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3alaHUl HAyYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHabI,
pecypchl ceti VIHTepHeT, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (HU3HUUECKOrO COAEPKAHUS, B TOM

-

O
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AOKYMEHT N MCAH o
3 nEKTmDﬁlf%ﬁHﬁCb%CHeﬂOBaHHH, oOpu 3TOM TI'PaMOTHO MCIOJIb30BaTh




U3YYCHHBI TIOHATUWHBIN ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIAEH;

IpU BBINIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHHM paclpeeniaTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMH,
CIICIUTH 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

-
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TEMATHYECKOE IINTAHUPOBAHHUE

-

o

Ceptugurar OEL
OercTerTeneH d

7 KJIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
HSHKA - HayKa O TpHpoAe https://m.edsoo.ru/7f416194
bu6 K
1.2 du3nyYecKre BeITUYUHbI 2 1 nosmorexa IO
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ TTO3HAHUS 2 1 bubmorexa HOK
) yd A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 Crtpoenue BelecTBa 1
TPOCHHC BEIICCTB https://m.edsoo.ru/7f416194
29 JIBr>kKeHMe U B3aMMOJICHCTBHE YaCTHI] ) | bu6mmoreka [JOK
’ BEIIEeCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHBIC COCTONHI Betmecta https:/m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasgen 3. JIBu:KeHHe M B3aUMO/IelicTBHE TeJl
AOKYMEHT NMOANVMCAH
2 bubmuoreka [JOK
3ANEKT POMISCH 0 Eid0 e GkakSi 3
Fi erHe https://m.eds00.ru/7f416194
F 1 Z
?; ?,EL GE? 2 MES%E&&EFEE(‘)THOCTL 4 1 bubmuoreka [JOK

B no

.

Bnapeney KyHuy Mana KDpeegHa
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https://m.edsoo.ru/7f416194
bubmuorexa [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpAbIMU 3 bubnuorexa [JOK
) TellaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 5
JlaBeHne KHAKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOChEpHOE AaBieHue https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPIus
bu6mmorexa [IOK
5.1 Pao 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 II 1
> POCTHIC MEXAHISMBIL > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAHITTCCKAT SHEpTt https:/m.edsoo.ru/7f416194
Hroro no pasgeny 12
o PesepBreespemi———————————————— 3
EAACOB 110 TIPOrPAMME 68 12

OFIHEENET [RARIA
0 ITEKTPOHHOW MOAMNCHIO

Ceptuipukar OE42607FIFEC385AZE3COFFB7CIBEOF2
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HOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourpoabsnble IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE

padoThI padoThI pecypenr

®du3uka — Hayka 0 IPUPOJIE.
1 SAsnenus npupoasl. dusndeckue 1 https://m.edsoo.ru/3¢9¢c9366

SABJICHUA

MexaHU4eCKHE, TEIUIOBbIE,
2 3JIEKTPUYECKUE, MAarHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8

CBCTOBBIC, 3BYKOBBIC SABJICHUSA

Dusznyeckue BEIUYMHBI U UX
3 1 https://m.edsoo.ru/6185e41e

U3MepeHne

VYpok-uccnenosanue "M3mepenue

eMIepa OMO
TEMIICPATYPEI IIPH IIOMOIIH 1 1 https://m.edsoo.ru/2312c9d7

AKHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmeparypbl"”

Kaxk ¢usuka u gpyrue ecTeCTBEHHBIE
HayKH U3y4aroT IPUPOY.
5 EcrecTBeHHOHAY4YHBIN METOT 1 https://m.edsoo.ru/3842f3a4

no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C IIOMOLIBIO MOZECIIEH

Vpok-uccrnenoranue "[Tporepka

6. Ret ?WﬁHWWTB . 1 1 https://m.edsoo.ru/145¢e7ble
SNEKTPORPIO|. MUEPHHOEPT OPHU3OHTAIBLHO,

Ceprudukar OE 2607F1FEC TN QYIIEE, A O9fb11Ie BLICOTA

-
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https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

mycka"

Crtpoenue BemecTBa. OnbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEIIECTBA

JIBMOKEHUE YaCTHUII BEIICCTBA

https://m.edsoo.ru/12a57dbb

https://m.edsoo.ru/bcdf4162

VYpok-uccnenoanue «OnbITHI 11O
HAOJIIOIEHUIO TEIIOBOIO
pacIIUPEHUS ra30B)»

https://m.edsoo.ru/dc28d455

10

11

12

13

ArperatHbsle COCTOSIHUS BELIECTBA

B3anMocBsI3b MEX 1y CBOHCTBAMU
BEIIECCTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX
ATOMHOMOJIEKYJIIPHBIM CTPOSHUEM.
OCc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI

MexaHuueckoe TBUKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKCHHE

Cxopocts. EqunuIisr ckopoctu

https://m.edsoo.ru/93dd87d7

https://m.edsoo.ru/bb22e4a5

https://m.edsoo.ru/43ceabl19

https://m.edsoo.ru/fdd6¢394

14

15

Pacuer YT U BPpEMCHU ABUXXCHUS

WNuepuus. 3akoH uHEpIUH.
B3anmoneicTeue Ten Kak NpuyMHa
W3MEHEHUSI CKOPOCTH JIBUKEHUS TEl

https://m.edsoo.ru/f1164e28

https://m.edsoo.ru/7b9b482¢

16

IInoTHOCTE BemiecTBa. Pacuer Macchl

-

1 O0bCMd TTJIA TI0 €TI0 IINTOTHOCTH

https://m.edsoo.ru/4cd7ale8

O i
19N1EKT

Ceprugurar OE42607F1FE

CIEEtadE3COFFB7CIBEOFZ

YMEBTpHOBIMGAbHa
PQ@H}?&&QM%EBQOCW TBEPJTOTO

https://m.edsoo.ru/766f1{89

OercteuTened ¢ 05.02.20

Bnapeney KyHuy Mana KDpeegHa

A

o no Ul.Ua. 2027



https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8
https://m.edsoo.ru/766f1f89

Permtennie 3agaud mo reme "I L1oTHOCTE

-

18 " https://m.edsoo.ru/3f769a5a
BEIIECTBA
Cuna xak XxapakTepuCTHKa

19 B3auMozeicTBus tea. Cuma https://m.edso00.ru/2546928¢c
ynpyroctu. 3akoH ['yka
Jlaboparopnas padora «3yuenue

20 SABHCHMOCTH PaCiDRCHIA https://m.edsoo.ru/afbd9bdd
(medopmanun) MpyKUHBI OT
MIPUIIOKEHHON CUITBD»

21 SBnenue TaroreHus. Cuma TSXKECTU https://m.edsoo.ru/5{763ae9
CBsi3b MEX]y CHIION TSKECTH U

22 Maccoii tena. Bec tena. Pemenue https://m.edsoo.ru/511ca9df
3aga4 no teme "Cuna Tsokectu"

23 Cit1a TAKECTH Ha JAPYTHX IIAHETAX. https:/m.eds00.ru/384f287b
dusnyecKkue XapakKTepPUCTUKH TUTAHET

24 N3mepenne cuit. luHaMOMeETp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTh https://m.edso0.ru/594bb9cd
CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX

26 110 OJHOU MPSIMOM. https://m.edsoo.ru/62e1ae35
PaBHOnelicTBYIOIIASA CHIT

27 Pererine f a0 Teme https://m.edsoo.ru/78755da8
"PaBHOzelcTBYIOIIAs cul”

28 ig:izz ;K;;PII’;;ZH:; fe;ie;f HOKO. https://m.edsoo.ru/8481bdbd
JlabopaTtopHnas pabora «M3yuehnue

AOKY M E NS SAMG A rperms
0 29 J"IEKTPQ mg}g elag. m{&y_} ﬁ;ﬂaBneHHﬂ . https://m.edsoo.ru/99eaSef7
Cepruduxar OE42607FIFEC30apaicrépd Conpia&ddatonmuxcs
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IMOBEPXHOCTEN

30

31

32

33

Pemenue 3aa4 Ha onpezeneHue
PaBHOJACUCTBYIOIIEN CUJIIbI

Pemrenue 3agau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHNE
cuny, «Cunbly, «PaBHOACHCTBYIONIAS
CHII»

KontponbHas paboTa mo TeMam:
«MexaHU4YeCcKoe IBHKEHHEY,
«Macca, IIJIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300paKEHUE CHIT»,
«Cue»

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUEHUS 1aBIICHUS

https://m.edsoo.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

https://m.edsoo.ru/33fe531c

https://m.edsoo.ru/e56bd875

34

JlaBrieHue ra3a. 3aBUCUMOCTh
JIaBJIEHUS Ta3a oT 00bEMa,
TeMIepaTypsl

https://m.edsoo.ru/41e7cacb

35

36

[Iepenaua naBiieHUs TBEPABIMU
TeJIaMH, KUJIKOCTSIMHU U Ta3aMH.
3akod ITackais

Z[aBJICHI/IC B XXUJAKOCTH U Ia3c,
BBI3BAaHHOE JECMCTBHUEM CHUJIBI TSKECTU

https://m.edsoo.ru/ctb73461

https://m.edsoo.ru/8e8367b5

37

Pemenne 3anau mo teme «Jlapnenue B
JKUJIKOCTH U Ta3e. 3akoH [lackamsi»

https://m.edsoo.ru/3c9f6fad

29
o0

PO e L Pt 22 2 8 TP L

-

39 OOKYWiaFasHEEUTIAHpecc

Pay o
CUUUIIONarormarive UUUJADI -\\

https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4

o

Ceptugurar OEL

STEKTPREHOHLIRA THafRIR soin
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https://m.edsoo.ru/1f58766b
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41

42

Atmocdepa 3emin. [Tpuannb
CYIIECTBOBAHMS BO3TYIIHON
000y10uKH 3emiau. 3aBUCHMOCTD
aTMOC(EpPHOTO TaBJICHHS OT BBICOTHI
HaJl ypOBHEM MODSI

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edso0.ru/9249b692

https://m.edsoo.ru/ccd4dads

43

44

45

H3mepenne aTMOchepHOTo TaBJICHHS.

Onsit Toppuuennu

3aBUCUMOCTB aTMOC(EPHOTO
JaBJICHHSI OT BBICOTHI HaJl yPOBHEM
Mopst

bapomerp-anepoua. AtmocdepHoe
JIABJICHUE Ha Pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/22f14fba

https://m.edsoo.ru/6¢c48c524

https://m.edsoo.ru/e7a99517

46

47

48

Pemenne 3amad mo Teme
"ATmocdepHoe naBieHue"

JleficTBHE KUOKOCTU U Ta3a Ha
MIOTPY’KEHHOE B HUX TEIO.
Apxumenosa cuia

JlaGopatopHnas pabora
«OmnpeneneHne BHITAIKUBAIOIICH
CHUJIbI, IEVCTBYIOILEH HA TENO,
MOTPY>KEHHOE B JKUIKOCTB)»
JlaGopatopHnas paboTa 1o Teme

«Ucc ICTOBAHUEC 3aBUCUMOQCTIL BECA

-

o

Ceptugurar OEL
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y P ARSI RCRREV orPyRy
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HHOH

https://m.edsoo.ru/c12835a8

https://m.edsoo.ru/ac71c7fa

https://m.edsoo.ru/3749d5cc

https://m.edsoo.ru/3c11398¢

1%?F’IFE

¢ A1aBAEHE T 18E0F 2

https://m.edsoo.ru/celf25ac
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51

Jlaboparopnast pabota
"KonctpyupoBanue apeoMeTpa Uin
KOHCTPYHPOBAHUE JIOJKH U
onpeaeseHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemenune 3ama4d mo Temam:
«IInaBanue cynos.
BosnyxorutaBanuey, «/laBnenune
TBEPABIX TN, )KUIKOCTEH U Ta30B»

https://m.edsoo.ru/3373694e

53
54

Mexannueckast pabora

MommHocTts. EquHuIbl MOITHOCTH

https://m.edsoo.ru/8a8cac47
https://m.edso0.ru/4395592¢

55

VYpok-uccnenosanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOH IIPH
noabEMe 1o jgecTHuue"

https://m.edsoo.ru/8e9f821a

56

57

58

[Ipoctele MexaHu3MBI. Peryar.
PaBHOBecue cun Ha ppiuare

KonrtponbHas pabora no Teme
«/laBieHME TBEPABIX TEN, KUAKOCTEN
u razoB» / Bcepoccuiickas
npoBepoyHas padbora

PesepBHelIit ypok. Pabota ¢ Tekctamu
1o TeMe «JlaBieHnue TBEPABIX TEN,
KHUJKOCTEH U Ta30By» /
Bcepoccuiickas npoBepouHas paboTa
Pbruaru B TexHuke, OBITY U IPUPO/IE.

ITa ﬁnpa’mpnn 1 pa 0oTa

-

o

Ceptugurar OEL
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ANEKT

. ™
NOK vﬁﬁ%ﬁeﬁl?@hffﬂ& JK§l0BUH PAaBHO

POMEDIPTIONNUCHIO

BCCHUA

0.5

https://m.edsoo.ru/1283aa34

https://m.edsoo.ru/3¢391d99

https://m.edsoo.ru/76988618

https://m.edsoo.ru/85ed83cc

1 O 7F1FEC RS HISHHS 3REIE TR geMe «Y cilon

158

https://m.edsoo.ru/6d1cdc72
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PaBHOBCCHS pblyara»

61

62

63

Koaddumment nosnesnoro necTpust
Mexanu3Mma. Jlaboparopuas pabora
«M3mepenue KIIJI HakIOHHOM
TJIOCKOCTH

Pemenue 3agau mo teme "Pabora,
MomHocTh, KITI"
MexaHuyeckas SHEPTHsl.

Kunernueckas u IIOTCHIMAJIbHAasA
OHCPIusa

0.5

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

https://m.edsoo.ru/2delcc24

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

https://m.edsoo.ru/92e9efac

65

YPOK-3KCIIEPUMEHT 110 TEME
"OKcnepuMeHTalIbHOE OIpeieTIeHHE
W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUM TeJIa MO HAKJIIOHHON
MJI0OCKOCTH"

https://m.edsoo.ru/fbb989ba

66

67

KonTponbHas padota no teme
«PaboTta 1 MOIIHOCTh. DHEPTHUS»

PesepBHrlIit ypok. Pabora ¢ Tekctamu
o TeMme "MexaHndeckoe JIBMKeHHe"

https://m.edsoo.ru/1a4d3478

https://m.edsoo.ru/355411fe

68

PesepBubIii ypok. Pabora ¢ Tekctamu
o TeMe "Pabora. MomHOCTb.

-

"—)Heprnq"

https://m.edsoo.ru/281b265¢

.
0 OBIHRFKEIGTROMACOB 10

BIPEN TROUMEN NOANUCHIO

68

12
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IMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KJIACC

Konx

MPOBEPSIEMOT0

pe3yJibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1.1

HCIIOJI30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4ucie (U3UYEcKue sSBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B YUEOHYIO, BBIACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) PUBNUECKUX SIBICHUN

1.4

OINMMCBIBATHL HN3YYCHHBIC CBOMCTBA T€l H (I)I/ISI/I‘IGCKI/IC SIBJICHUA,

HCIIOJIb3YA (1)I/I3I/I‘-I€CKI/IG BCJIMYMHBI, IpPU OIMCAHUN TIPABUIIBHO

TPAKTOBATH (1)I/I3I/I‘IGCKI/II>'I CMBICJI UCIIOJIB3YyEMbIX  BCIIMYUH, HX

0003HaYeHHs U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,

CBS3BIBAIOIIME JIAaHHYIO (PU3MUECKYI0 BEIUYUHY C JAPYTUMH

BEJIMYMHAMHU, CTPOUTHh  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTEPpHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘-IGCKI/IC SABJICHUSA W IIPOLCCCHI,
UCTONB3Yysl M3yYCHHbIE 3aKOHBI,
(bOopMyIHUPOBKY
BbIpa)KEHHE

npun 95TOM JaBaTb CJIIOBECHYIO

3aKOHa MW  3aIllkMcCbiBaThb €0 MaTeMaTH4YCCKOC

1.6

OOBSICHATh (PU3UUECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMil MPAaKTHKO-OPUEHTUPOBAHHOTO
Xapakrepa:

BbIABJIATE TPUYUHHO-CICACTBCHHLBIC CBA3U, CTPOUTH

o0bsicHeHMe W3 | — 2 JOrMYecKWx IaroB ¢ omopoil Ha 1 — 2

-

O

OOKYMEHT Mo
9NEKTPOHHOM NC

INMUCA
) [MIATERIOMEPHOCTH

JR Y CHHBIX CBS}FICTBa du3nUecKux SABICHUN, (PU3NUECKUX 3aKOHA WUIIH

COF

FB7CHRIiaTs pacu€THble 3a1aud B 1 — 2 AEHCTBUA, UCHOJIB3Ys 3aKOHBI U

Ceptudmkar OE42607F1FEC39EA2E3
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dbopMyIbl, CBSI3bIBAIOIIME (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3aJayd  3alUChIBaTh KpPAaTKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIWYUHBI B (POPMYJIIBI M MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OILICHUBAThH

PEATUCTUYHOCTD MOTYYCHHON (PU3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHUU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUImoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIYYEHHBIM pE3yibTaT, HaXOAUTb OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3yJIbTaTaM

1.9

1.10

1.11

MPOBOAUTH OIBITHl IO HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
GU3MYECKUX  CBOWCTB  Tel:  (OpMyIHpOBaTh  MPOBEPsiEMBbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI

BBIIOJHATh NPSAMbIE U3MEPEHUsI C HCIIOJIb30BAHMEM aHAJOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUs NMPUOOPOB € YUETOM

3aJJaHHOW a0COIIOTHOW MOTPENIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAaHMU Y4YEOHOIO MCCIIEIOBAaHUSA, COOMPATH
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS NPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEPEHU cobupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE MCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHMKM Oe3omacHocTH Tmpu paboTe ¢

n1a00paTOpHBIM 000pyI0BaHUEM

YKa3bIBaATb MPUHITUIIBI ILCFICTBI/IH HpI/IGOpOB u TCXHHUYCCKHX

YCTPOMCTB, XapakTepuU30BaTh MPUHIUIBl JIEUCTBUA H3YyYECHHBIX

4 1.14

o OOKYMEHT NOANUCAH

npuboOpoB U TOXHHYCCKHX YCTPOMCTB € IOMOIUBK HX OIHMCAHMS,

9NEKTPOHHOM NOANERAZP3Y"  3HRHUA O  CBOHCTBAX (Gu3HYECKHX  ABICHUH U

Cepruduxar 0EA2607FIFEC395A2E3COFFB7CHEQRXOMMMBIC dIH3MMECKHE 3aKOHbI H 3aKOHOMEPHOCTH

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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1.15

MPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUIECKOTO MCIIOJIB30BaHUS (PU3MUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npuOoOpaMy U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3I0POBbS U

CO6J'IIO,I[CHI/ISI HOPM 3KOJIOTHYECKOT'O ITOBEACHUS B OKPY)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHHUKOB MH(pOpManuu B cetu VHTEepHET B
COOTBETCTBUM C 3aJlaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIICTISITE  MH(POPMAIMIO, KOTOPAsi SIBIISCTCS TPOTHBOPSUMBONU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh Ipu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHer, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HAKOBOM CHCTEMBI B APYTryro

1.18

1.19

CO3/aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PU3UUECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIIEHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TPU HTOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIJIEHUE MPE3eHTallMeN

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmc B COOTBETCTBHUU C IMOCTABJICHHBIMHA 3aJjla4aMu,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa HCﬁCTBHﬁ, aICKBATHO OIICHHMBATH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBICTPAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

-

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JIeMEeHTA

IIpoBepsieMble 3J1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

Odu3uka — Hayka O TMpHupojae. SBIeHHUS NPUPOIBL.
dusnyeckue SABICHUA: MEXAHHYECKHE, TEIUIOBBIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenne  usmueckux
BenuunH.  Pusmueckue  npubopsl.  [lorpemHocTh

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

1.4

1.5

2.1

22

ECTCCTBCHHOH&Y‘IHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/IC,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTES3,
OKCIICPUMCHT II0 TPOBEPKE THUIIOTE3, 00BsICHEHHE

HaOJII0OaeMOTO SBJICHUS
Onucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIETIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenue pa3sMepoB MaJbIX Tel.
N3mepenune temrnepaTypsl pyU NOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPHI

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUU BEILIECTBA

CrpoeHue BemecTBa: aTOMbI W MOJEKYJBI, HUX
pa3mepbl. OmbIThI, JAOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE
BEIIECTBA

JIBwkenne dyactuil BemectBa. CBS3b  CKOPOCTH
JNBIWKEHUST  4YacTUll C  Temmeparypoid. bBpoyHoBckoe

aBuxeHue, U ysus

-

.

O

OOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMMMELIO

B3anmopeiicTBre YacTUI BEIIECTBA: MPUTSHKEHUE U

OTTaJIKUBaHHUC

Ceprugurar OE42607FTFEC3ESAZEICOFFB/CIBEOFZ
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa




AI‘pCFaTHBIC COCTOSAAHUA BCIICCTBA: CTPOCHHUE TI'a30B,

KUAKOocTed M TBEPABIX  (KPUCTANIMYECKMX)  Tell.

2.4 B3anmocBs3b MeXIy CBOWCTBAMHU BELIECTB B  Pa3HbIX
arperaTHbIX COCTOSIHUSIX W HUX aTOMHO-MOJEKYJISIPHBIM
CTPOCHHEM

2.5 OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTrueckue pabOThI:
Onenka JuameTpa aromMa METOIOM psioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpIThl 10 HAOMIOAEHUIO TEIUIOBOTO PACLIMPEHUS

ra3oB.
OnpiTbl 10 OOHApYXKEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMTPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanundeckoe JIBVDKECHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JBH)KEHUE
32 Ckopoctb. CpenHsisi CKOpPOCTb NPU HEPAaBHOMEPHOM
' NBUKEHUH. Pacyér myTu v BpeMeHH BUKEHUS
SBnenue uHepuuu. 3akoH uMHepuuu. B3aumoneiicTBue
33 TEJ KaK IPUYMHA U3MEHEHHsI CKOPOCTH JBUKECHHS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3 3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroct u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SBneHue TAroTEHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHHUE TOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
-~ ' Pasm\ueﬁcmy}omaﬂ CHII
o AOKYMERT [‘ID,[!,FIHCAH [IpakTuueckue paboOTHI:
ANEKTPOHHOW NOABKUObLKD
‘ OrpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUYKEHUS
Ceptudurar 0E42607FIFEC395A2E3COFFB7CIBEQF2

Oercteutened ¢ 05.02.2026 no 0
Bnapeney KyHuy Mana KDpeegHa
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(wapuka B OKMJKOCTH, MOJENIU  JIEKTPHUECKOTrO
aBToMOOWIE W Tak pjanee). OmpejeneHue cpenHen
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUKa 110
HaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnblITHI, J€MOHCTPHUPYIOLIHUE
3aBUCUMOCTh PACTSDKEeHUs (nedopMmaryiv) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE

3aBUCHUMOCTDb CHJIbI TPCHUA CKOJILKCHHA OT BECa TCJIa U

XapaKTepa COIMpUuKaCarOmnXxcCsia HOBerHOCTeﬁ

dusnyeckue sSBICHUSA B IIprupoAc: MPUMEPLI ABMIXKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW UM HEXHMBOU IIPUPOJIE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOJIINITHUKA

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

Hasnenue TtBEpAoro Tena. CrocoObl yMEHBLICHHUS U

1 YBEJIMYEHUS 1aBIICHUS
4n JlaBneHue ra3a. 3aBUCUMOCTh JaBJICHHS raza oT 00béMa,
' TEMITepPaTypHhI
43 [lepenaua naBneHUs TBEPIBIMU TEJIAMH, KUAKOCTSIMH H
' razamu. 3akoH [lackans. [THeBMaTu4yeckre MaluHbI
3aBUCUMOCTh  JIaBJIECHUS JKUJKOCTH OT  TJIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIIArONTHECS COCY/IBI.
lMunpaBnnueckre MeXaHU3MbI
4 Atmocdepa 3eman u atmochepHoe aBienue. [puannbt
45 CYIIECTBOBAHUS BO3AYITHOW oOomouku 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JAABICHHS OT
BBICOTHI HaJl YPOBHEM MODS
46 Wzmepenue atmocgepHoro nasieHus. IlpuGopsr s
' M3MepeHust aTMOc(hepHOro JaBIeHUS
JleficTBre >KMIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
. Apxumena
o OOKYMEHT NOANWESH ITraBanue Ten. Bosmyxomnnasanue
SNEKTPOHHOW MNOANKUCH
4.9 [IpakTuyeckue paboOTHI:
Ceprudikar 0E42B07FIFEC305A2E3COFFB7CIBERF

OenctevTened ¢ 05.02.2026 no

Bnapeney KyHy Mana KDpeesHa
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4.10

4.11

UccnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa MOTPYXKEHHOM B JKUAKOCTh 4YacTH TeJa.
OnpeneneHre BbITAIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIbI, JCHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOLICH Ha TEJIO B JKUAKOCTH, OT 00BbEMa
MOTrpY>KEHHOM B JKUJKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKHIKOCTH. Koncrpynpoanue apeomMerpa HJIH
KOHCTPYMpPOBAaHHE  JIOAKM W OmpeaeseHue  eé

Irpy30I104bEMHOCTH

dusnueckue SABJICHUS B npupoae: BJIMSHUC
aTMOC(bepHOl"O JaBJICHHA Ha JKUBOI OpraHusM, IJIaBaHHC

pBIO

TexHuueckue ycTpONCTBa: COOOLIAIOIIUECS COCY.BL,
YCTPOMCTBO BOJOINPOBOJA, THUIPABINYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacocC,

apeomerp

PABOTA, MOITHOCTD, SOHEPT A

5.1
5.2

5.3

Mexanunueckas pabota
MexaHndeckast MOIITHOCTD

[IpocTeie  MexaHU3MBL: pblyar, OJIOK, HaKJIOHHAas

IIJIOCKOCTh. HpaBI/IJ'IO PpaBHOBECHS pblyara

54

HpI/IMCHCHI/IC IIpaBHJia PaBHOBCCHUA pblYUara K 6J10Ky

5 5.5

«3o10T0€  mpaBwioy  MexaHuku.  Koadduumenrt
I0JIE3HOTO JefcTBUS MEXaHU3MOB. [Ipocteie

MCXaHHU3MBbI B 6LITy 1 TCXHHUKE

5.6
5.7

[ToTreHmanpHast SHEPTUM TeNA, MOIHITOTO Hall 3eMIEH

Kunernueckas sHeprus

5.8

[Tonnass mMexanuyeckass >Heprusi. 3aKOH HM3MEHEHUSA U

-

QXpaHeHHs MEXaHUYECKOM dHEpPrun

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NoArfdLbIO

[IpakTuyeckue paboOTHI:

Onpenenenne  paboTbl  CUJIBI  TPEHUs  MpU

CepTudmiar OE42B07FIFEC305
Oercteutened ¢ 05.02.2026 no
Bnapeney KyHuy Mana KDpeegHa

.




5.10

PaBHOMEPHOM  JBMKEHHHM Tela 10 TOPHU3OHTAJILHOM
oBepXHOCTU. VccnenoBanue yciaoBUil paBHOBECHSI phlyara.
Namepenne KIIJI nakimonHo# mimockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrUuun

duznyeckue SBICHUS B npupoac: pbHaru B TCJIC

YCI0BCKa

5.11

TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC

MCXaHHM3MEBI B GLITy

-
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[lonnmanne pomu  (QU3MKK B  HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTh 0A30BBIX MPEICTaBICHUI O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKM B pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeXHbIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHS BEIIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUHM MPUPOJBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYCHHBIX (PU3NYECKUX SBICHUI
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaIIeHI/Ie OCHOBaMM MOHSITHIHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I 1 UCIIOJIB30BAHHEC HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TECII, (I)I/BI/I‘-ICCKI/IG SABJICHHUA H

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKUE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U cbmnqecm/le SIBJICHUA,

UCTIONB3YS (PU3NUYECKUE BETMUUHBI

Bianenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM

-

[OKYMEHT NOANM (.SREHIO,HGHI/IS[ H}ﬂBI/IJ‘I 0e3omacHOTO TpyAa: HaOmroAeHUE (HU3HMYESCKUX
o ANEKTPOHHOW MO NSk DI

CepTudurkar 0E42B07FIFEC395A2E3COFFB7CYMERAE CAMOCTPSITEIEHO COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
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U3 JJaHHOrO Habopa 00OpyAOBaHMs IO MHCTPYKLHH, ONUCHIBATh XOJ
OTIBITA U 3AIHCHIBATD €0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BETUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCHEPUMEHTAJIbHYIO YCTAHOBKY II0 HMHCTPYKLHUH, BBIYMCIATH
3HaUEHUE BEIMUYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3aJaHHOM MOIPEUIHOCTH PE3YyNbTaTOB U3MEPECHMUI;
IIPOBEJCHUE  HECIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO ~ cOOUpaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEICTAaBIATH
HOJy4eHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJIE TaOIMIl U
rpauKOB, YYUTHIBATh MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUYECKUX  MoJIelei
(MaTepuanbHasi TOYKa, aOCOMIOTHO TBEPJOE TEIO, MOAETH CTPOCHHS
ra3oB, JKUJIKOCTEW U TBEPIBIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasi MOJENIb aTOMHOTO sjipa) U YMEHHE NPUMEHSTh UX JUIs

00BsICHEHUS! PU3UUECKUX MTPOLIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE€ CUTyallMUd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOI Ha U3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmeHue pemaTth pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (PH3UIECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBHE 3a1ayH,
BBISIBIISATh HEJOCTAIOLIME JaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOaUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIATh Pa3MEPHOCTh

(I)I/I3I/I‘-ICCI(OI71 BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpu pCHICHUH 3a1a4n

YMmenue XapaKTCPU30BaTh  MPHUHIMIIbLI ,[[GI\/'ICTBI/IH TCXHUYCCKHUX

-

nnwmsgﬂ*r nog
9NEKTPOHHOM NC

YETPOHCTB, B—(OM 4HCIe OBITOBBIX MPUOOPOB, M MPOMBILUICHHBIX

IMNGRKkk00rmuecKyX MpoIEccOoB MO MX OMMCAHMIO, UCIIOJIB3Ys 3HAHHUS O
UCh}O

CBOMCTBaX (DUMYECKUX SBICHUH W HEoOXoauMmble (DHU3NUECKHE

Ceprupurar OE4 2607 HFEC385
Oercteutened ¢ 05.02.2026 no

Bnapeney KyHy Mana KDpeesHa
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3aKOHOMECPHOCTH

10

YMeHHe UCHONb30BaTh 3HaHUS O (U3HYECKUX SBICHHUAX B
MOBCETHEBHON KM3HM I oOecredeHuss Oe30MacHOCTH TpH
oOpamieHUd ¢ OBITOBBIMH ~ TNIPUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U  COOJIOJEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHUS B OKPYXAlOIEH cpele; MOHUMaHUe
HEOOXOUMOCTH TPUMEHEHUS OCTIKEHUN (PH3UKM W TEXHOJIOTHMA

U PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHUS

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MNPEACTABICHUS HHPOpPMALUU
(U3NYECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMHA; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIYYCHHOW WH(POpPMAIIMM Ha OCHOBE UMECIONIMXCA 3HAHUA W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BATh  IpPHU
BBINIOJJTHEHUM Y4YEOHBIX 3aJaHMM HAy4YHO-IOMYJISIPHYIO JIUTEpaTypy
(GU3M4ecKoro cojep:KaHus, CIPaBOUHbIE MaTepUalbl, PECYPChl CETH
WuTtepHner; BrnageHue 0a30BBIMM  HaBBIKAMU  NPeoOpa3oBaHMS
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHbIE ITMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

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

-

O

NOKYMEHT NOANWUCAH
9NEKTPOHHOM NOAMNUCHIO
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INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COEeP:KAHUSA
1 MEXAHUWYECKUE SABJIEHUA
. Mexanuueckoe JBkeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTEITHHOCTH JABMKCHUS
PaBHOMepHOE U HepaBHOMepHOE nBMKeHUE. Cpennsisi ckopocTh. Dopmyna 1jis
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTHU: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE NBIKEHUE. 3aBUCHMOCTh KOOPIWHATBHI TENa OT
BPEMEHH B CIy4yae PABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUYKEHUS:
13 (1) =x,+ut
I'paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, TMPOEKINH
MEepeMeNICHUs, TYyTH, KOOPJIWHATHI TPH PABHOMEPHOM TPSIMOJHMHEHHOM
JBUKEHUU
3aBHUCHUMOCTh KOOPJIMHATBI Tela OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUYKCHUS
SO =v, = I+a, = 2
@dopMysbl JUIS TPOCKIIUU TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH W TPOSKIIUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM TBUKCHHH:
1.4 .s;(r)_-uﬂl-r—rr_.-g,
v (t)=v, +a,-f,
a (f)=canst,
!J:-__: - “l-.: =la. s,
I'padmkn 3aBUCHUMOCTH OT BPEMEHH MJi MPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl TPH PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JABM)KCHUU
—Gaeéefﬂ-ree—ﬂaﬂemie.—ébepMynH, OIMCHIBAOIINE CBOOOMHOE MAaJeHHE Tejla IO
o AOKYMEH TeBSAKUAG At iBIKeHne TEna BHM3 MM BBEPX OTHOCHTEJIBHO IOBEPXHOCTH
EHEKTPGHH%APH%H?E;&KH 3aBUQUMOCTH OT BPEMEHHU [UId MPOEKIHH YCKOPEHUs
)

CepTudmiar OE42607FIFEC385A2E3COFFBTCIBEDFZ
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MMPOCKIHMKU CKOPOCTH W KOOPAHWHATBI IIPpH CBO6OI[HOM nmaacHuu Tej1a II0

BEPTUKAIH

CKOpOCTh PaBHOMEPHOTO JIBIDKGHHUs Tella 10 OKpYXHOCTU. HampaBneHue
CKOPOCTH.
dopmyna I BBIYUCICHUS CKOPOCTH 4Yepe3 PaAnyC OKPYKHOCTH U TEPHOI
oOparreHus:
2R
T

HeHTpOCTpeMI/ITCHLHOG YCKOPEHHUC. HanpaBneHI/Ie HOCHTPOCTPEMHUTCIIbHOTI'O

1.6 yckopeHus. @opmyiia 1 BBIYACICHUS! YCKOPEHUS:

®opmyia, CBSI3bIBaIOIIAsI IEPUOJ] M YACTOTY OOpaIeHUS:

vV = ?

Macca. IInotaocts BemectBa. @opmyiia Jisi BBIYUCICHUS TITIOTHOCTH:

b m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SBnenue unepuuu. [lepsslii 3axkoH HeroToHa

Bropoii 3akon HeroToHa:

F=m-d

1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TEJIa M BEKTOpa CUIIbI, ACHCTBYIONIEH Ha
TEJI0
Bsaumogeiicteue Ten. Tperuit 3akod Hprorona:

1.11 Fl—rl:_El—rE

. ™
OOKYMEHT NOANMUCAH
SﬂEllv:'IiSCJHHdEpﬂmgmmm TpeHue cKoabxeHus. Gopmyna Ui BBIYUCICHUS MOIYJIS CUIIBI
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F_=n-N

1.13

Hedbopmarus Ttena. Ymnpyrue u Heympyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOT'O TATOTCHUS:

My -~
F = G = ‘—_l‘
R Z
Cuna TSHKeCTH. yCKOpCHI/Ie CBOGOI[HOFO naacHus.
q)OpMyJIa JJIs1 BBIYUCIICHUA CUJIBI TAXKCECTHU B6JII/I3I/I HOBerHOCTH 3CMHI/I: F = mg
I[BI/I)KCHI/Ie IJIaHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHUYCCKasl CKOPOCTh.

HesecoMocTs u neperpysku
HNmnynbc Tena — BEKTOpHas pu3ndeckasi BeIMUMHa.
=mi

I/IMHYJ'IBC cucTeMsbl Ten. U3MeHeHne HUMITyJIbCa. I/IMHYJ'ILC CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
P=nyl 1,y =const
PeakTuBHOE IBHKEHUE

Mexanundeckas padora. @opMyina 711 BEIYUCICHUS pabOThI CHUITBI:

A=Fsoosct

MexaHnu4decKass MOIIHOCTb:

N=24
>

Kunernueckas u moTeHIMaIbHAS OHEPIrus-. d)opMyna JJIs1 BBIYMCIICHU S

KUHETUYECKON IHEPTUMU:

-

o

.18
LOKYN
3MEKTPC

2
AEHT poArUcAH

YHHOW floarchIo
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SHEPIruu T€jia, MOAHATOrO

HaI 3eMIIEH:

E,=mgh

Mexanndeckas SHEPIUs:

CHUIBI,

E=E;+E »

1.19 3aKOH COXpaHEHUs1 MEXaHU4YeCKOM 3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHWYECKOM YHEPIUU B OTCYTCTBHE CWII TpeHus: E = const.
[IpeBpalieHne MEXaHMUECKOW SHEPTUH MPY HAJTUYUK CUJIBI TPEHUS.
[TpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poryar. Moment cuibl: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[ToaBuxHBIN 1 HeTOABXKHBIN O6510KK. KITJ[ mpocThix MeXxaHH3MOB,
]1 = ‘%&J’I&&H&H
Aﬁ.’rpaue:ﬂ:ﬂaﬂ
JlaBnenue TBEPAOrO Tena.
®opmyna i1 BBIYMCIICHMS TABICHUS TBEPIOTO Tena:
F
P=-

101 JaBnenue raza. ATMocgepHoe AaBlIeHHE.

' I'mppocTaTdeckoe 1aBiIeHNE BHYTPH KHJIKOCTH.
®opmyna a5l BBIYUCICHUS TaBICHUS BHYTPU KUIKOCTH:
P=pgh+Pnm,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna g ONPEIEICHMS] BBITAJIKHUBAIOIIEH
JICUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

e 123 ™

LOKYN
3MEKTPC

AEHT Aém ity
HHQYNOANKCHIO

¢ TTaBaHus Tena. [[maBanue cyoB U BO3AyXOIJIaBaHUE

CepTudmiar OE42B607FIFEC3I95AZE3COFFBICIBEDFZ
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Mexanndyeckue KojaeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KoOJIeOaHM.

dopmyrna, cBA3bIBAIOLIAsl YACTOTY U MEPUOJ] KOJIEOAHU:

1.24
1
V==
T
175 MareMaTtnyeckuii M IpYKMHHBIA MaATHUKU. lIpeBpamieHue sHeprum npu
K0J1e0aTeIbHOM JABM)KEHUU
1.26 3aryxatomue kojaebanus. BeinykaeHHbie konebanus. Pezonanc
Mexanuyeckue BOJHBIL. [IpogosibHbIE M MonepedHble BOJHBL. [[IMHA BONHBI U
CKOPOCTb paclpOCTPAHEHUS BOJIHBI:
1.27
Ah=vw-T
128 3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha TpaHMIIE

IByX cpell. IH(pa3ByK u ylIbTpa3ByK

Ipaxmuueckue pabomul

N3MmepeHnne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
NPYXKHUHBL, KOI(PPHUIIMEHTa TPEHUS CKOIBXKEHHUS; paOdOThl CHIIBI TPEHHSI, CHJIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH JBIIKEHHS OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpEeHHUs Opycka MpW JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHl H
nepuofa KoieOaHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOoJIeOaHU TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHWJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YINPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MTOIBUKHOTO
1.29 Omoka.

UccnenoBanne 3aBUCUMOCTH apXHUMEIOBOM CHJIIBI OT 00BEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBXKEHUS OT CHJIBI HOPMAJIbHOTO JAABICHUS U OT
poZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nedopmaruu TPy KUHBI;, YCKOPEHUsT OpyCKa OT yrila HakJOHA HAMpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAa
KOJIeOaHUI MPYKUHHOTO MAasTHHKA OT MAacChl Tpy3a M KECTKOCTH TPYKUHBI,
UCCJICIOBAHNE HE3aBHUCHUMOCTH TIEpPHOJa KOJIICOAHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yclioBHsl paBHOBECHS phlyara

< DuzIUeckie  ANeAls 8, npupode: TPUMEPBHl ABHKEHUS C  Pa3IMYHBIMU
o ﬂ{'}'!‘gﬁmEHTc' EMGAH sxuBoit 1 vepkiBoit IIPUPOJE, NEUCTBUE CUJIBI TPEHUS B IPUPOLAE U
ANIEKTPOHHOU MNOANUCHIO

TEXHUKE, TMPUIMBBI W (QTIMUBBI, JABHXXCHHUEC IIJIAHCT ConaeyHon CUCTCMBI,
CeptupukaTr OE42B07FIFEC3IBEAZEICOFFBICIBEQRZ
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PEaKTUBHOE JIBH)KCHHE JKUBBIX OPraHU3MOB, PhIUArd B TEJIC YEJIOBEKA, BIUSIHHE
atMoc(epHOro MaBJICHUS Ha XUBOW OpPraHW3M, IUIABAHHE pHIO, BOCIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJICTPSICCHHE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 9XO
Texnuueckue ycmpoticmea.: CUUIOMETD, NATYUKHU TIOJOXKCHHS, PACCTOSHHS W
YCKOpEHUS, IWHAMOMETp, TMOAIIUIHUKHA, PAKEThl, pblYar, TMOABUKHBIA U

131 HETOJABMKHBIM OJIOKM, HAKJIOHHAS IIJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,
' COOOIIAOIIUECS COCY/bI, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, HXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHUKE
2 TEITJIOBBIE SABJIEHU S
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISIPHO-KHHETUYECKOW  TEOPUU  CTPOCHHS
2.1 BemecTBa. Mojenu TBEPAOTo, )KUAKOTO M ra3000pa3HOr0 COCTOSIHUM BEIEeCTBA.
Kpucramnmmaeckue u amopHbIC TeIa
55 JBwxenue wyactuiy BemiecTBa. CBS3b CKOPOCTH  JBMIKEHHUS YacTHI[ C
' Temmeparypoil. bpoyHoBckoe aBmkenue, uddy3us
2.3 CmaunBaHue U KallWUISIPHBIC SIBJICHUS
2.4 TennoBoe pacHIMpeHNne U CKATHE
2.5 TenoBoe paBHOBECHE
o6 BuyTpennss sueprus. Pabora m Teruiomepenava Kak CIOCOOBI H3MEHEHUS
' BHYTpEHHEN dHepruu
2.7 Buner Teronepenayn: TeMIONPOBOJHOCTh, KOHBEKIINS, U3TyICHHE
Harpepanue wu oxnaxnenue ten. KoaumyecTBO  TEmIOTHL. Y aeiabHas
TEIIOEMKOCTD:
2.8
Q=cm(t,—1;)
3aKOH COXpaHEHWS DHEPIHMH B TEIUIOBBIX TMpOIECCax. YPABHCHHE TEIIIOBOTO
OanaHca:
2.9
0 +@ +..=0
Ucnapenue u kxoHzaeHcanuda. V3meHeHHe BHYTPEHHEH SHEpPruud B MpOIECCe
. ORIy UCHAPEHUs U KOHHGH%&HHH. Kumenne xugkoctH. YaeiabHas —TeIIoTa
[OKYMEHTIARSRPRICRRqHIs: L = O/fn
o ANEKTPOHHOM NOANKUCHIO
ReAcrawTonen ¢ 05,02.305b fo 0158305 C > BOAYXa
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[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpPruu mpu

IJIaBJICHUU U KPpUCTAJUIM3AallNN. YI[CJIBHBJI TCILJIOTA IIJIaBJICHUA:

2.12 %,

BuyTpeHnHsis sHeprusi cropaHusi TOIUIMBA. Y IeJIbHasl TEIJIOTa CTOPAHUS TOILIIUBA:
2.13 q=0Q/m

2.14 [Mpuntuns! padoTs! TermoBbix apurareineid. KIT/[ teruoBoro apurarens

IIpakmuyeckue pabomul

W3mepenue yAenbHON TEIIOEMKOCTH METaUIMYECKOTO LMJIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJIYYUSHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCHPOBAHHOMN
MacCchl, B KOTOPYIO OIyIIEH HarpeTblii LWINHAP; KOJUYECTBA TEILIOTHI,
2.15 OTJAHHOT'O HAarpeTbIM LWJIMHIPOM, IIOCJE OIYCKAaHMsS €ro B BOJY KOMHATHOU
TEMIIEPATYPbl; OTHOCUTENBHON BJIAXXHOCTU BO3AYXa; YIEIbHOW TEIJIOTHI
iaBieHus Jpaa. MccnenoBaHue W3MEHEHHs TeMIlepaTypbl BOJBI  MPHU
Pa3IMYHBIX YCJIOBHUSX; SIBJIEHUS TEMJIOOOMEHA MpU CMEUIMBAHUU XOJOTHOW M

ropﬁqeﬁ BOJBI; IIpOoLeCCa UCIIApCHUA

Qusuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE W KalWJUIAPHBIC
2.16 SIBJICHHUSI B TIPUPOJIC, KPUCTAUIBI B mpupoje, uznydeHue ConHIia, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30oBaHUE POCHI, TyMaHa, HHEesl, CHera

Texnuueckue ycmpoiicmea: KaluJUIApbl, IPUMEPBl UCIIOJIb30BaHUS KPUCTAJIIOB,

KUJIKOCTHBIM TEPMOMETp, JATUYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS

217 JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOMHA, ABUraTelb BHYTPEHHETO
CropaHus

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 OnekTpu3anus Tel. J[Ba BUa 3IeKTPUUECKHUX 3apsi0B

3.2 BsaumopeiicTBue 3apsbkeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

a4 Onektpuueckoe mnone. HanpsxéHHocTh anekTpuyeckoro mnois. IIpuHiun
' CYNEPIO3ULNH NIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

' HocuTenn JIEKTpUYECKMX 3apsaoB. JIeHCTBUE JJIEKTPUYECKOrO IO Ha

0 ﬂo?lé’ MEHT,{) Che 3apsiabl. [IpOBOHUKY U TUBAEKTPUKU
3NNIEKTPOHHOU MNOANUCHEIO

Captibukar OF 425{}?“'}'59335 Azg%ﬂ’é‘}%‘i d)FH}_CKTpI/I‘-ICCB,I/II\/JI TOK. [leficTBus 3nexTpuueckoro Toka. Cuna Toka.
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3.7

Hanpsixenue.
I=q/t,U=A/q

DJIEKTPUIECKOE COMPOTUBIIEHUE. Y ICIBbHOE ICKTPUIECKOE COMPOTHUBIICHHE:
R = pl/S

3.8

3.9

3.10

3akon Oma ju1s yyactka snekTpudeckoi uenu: I = U/R

HOCHCHOB&TGHBHOC COCAMHCHUC ITPOBOJHHUKOB:
I,=L; U=U;+U,; R=R,+R,

Hapanneanoe COCIMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBIICHUA:

{{=LE:I=I;+I::R=%.

CMelaHHbIe COCIMHCHU A IMMPOBOAHHUKOB

PaGoTta u MmomtHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul

3.11

3.12

3akoH Jlxxoynsa — Jlenna:

O=I"-R-t

OneiT Opcrena. MarHuTHOe TMojie MPSMOTO HPOBOJAHMKA C TOKOM. JImHum

MarHUTHON HWHIYKIIUU

3.13

3.14

MarauTHOe II0JIE€ IIOCTOSHHOTO MarHuta. B3anMoJeicTBHE NOCTOSHHBIX

MAarHuToB

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM

3.15

Onebitel @apazes. SBnenue sneKTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua

3.16

Ilpakxmuueckue pabomwl
W3mepenne  3JIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PaOOTHI AIEKTPUIECKOTO TOKA.

HCCJ’IGI{OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHKAIOMIEITO0 B IIPOBOAHHKE

o
OOKYN
3NEKTPC

Ceprudukar OE42607FIFEC3

e

ﬂEH#W&ﬁﬂ%ﬁF}i{aMnqua);‘O\T HAIMpsOKCHUA Ha KOHIAX MPOBOJHUKA, 3aBUCUMOCTHU

)HHOEATPOIBMGHM0 OT 1IMHB] NPOBOAHMUKA, IUIOMIAIH €T0 MONEPEYHOTO CEYEHHS U

55 A2 YFTOTIHOTO) EOMPO THBJICH M AL

.

o 01052027
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[TpoBepka mpaBwiia A AJNEKTPUUYECKOTO HAMPSDKCHHS MPH TIOCIEI0BATEIIBHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpaBWIA ISl CUJIbI JJIEKTPUUECKOTO TOKa TMpH
napajuieIbHOM COSTUHEHUH MTPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue sA6NeHUs 8 npupooe: DICKTPUUECKUE SBICHUS B arMmocdepe,
3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMJIH, JIPEi( MOIIOCOB,
POJIb MAarHUTHOTO TIOJISI JIJIs1 )KM3HU Ha 3eMiie, TOJISIPHOE CUSHHE
Texnuueckue ycmpouicmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJBTMETpP, PEOCTAT,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIICKTPUICCKUE
MPEAOXPAHUTENIM, DJICKTPOMArHUT, SJCKTPOJBUTATENb IOCTOSHHOTO TOKa,
TeHEPaTOP MOCTOSTHHOTO TOKA
3.19 DJieKTpoMarHuTHbIE BOJHBI. [1Ikana 3J1eKTpOMarHuTHBIX BOJTH
3.20 JlyueBas monens cBera. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxxeHus ceera. [Imockoe 3epkasno
3.22 [Ipenominenue cBera. 3aKOH MPEJIOMIICHUS CBETA
3.23 Hucniepcust cBera
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTUyeckas cuia
' muH3eL D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
Ilpakmuueckue pabomol
H3mepeHne onTUYeCKOW CHUITbl COOHMpArONIeil TUH3BI, (POKYCHOTO PaCCTOSTHUS
coOuparomiei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETa U U300paKeHMUs,
326 KOTJla IpeIMET PacIoIOKeH B ABOMHOM (OKyce), IoKa3aTelNs MPEeTOMISHHUS CTEeKIIA.
' UccnenoBanme cBoiicTBa M300pakeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JTUH3bI, U3MEHEHUs! (JOKYCHOTO PACCTOSHUS ABYX CIOKEHHBIX JIMH3;
3aBUCUMOCTH YTJIa TIPEJIOMJICHHS CBETOBOTO Jiyda OT yrja MaJCHHs Ha TPaHHIIE
«BO3JyX — CTEKJIO»
327 Quzuueckue sasneHus 6 npupode. 3arMmenuss ComHna u JlyHbl, 1BeTa Teu,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoiicmeéa: OYKH, TIEPUCKOIN, ¢oToammapar, ONTHYESCKHE
. CBETOBOJIBI
i T KBAHTOBGEIE ABJIEHTA
o 3 H%Z?EE::;?HU %ﬁa%%)ﬁrb. Anbdar, Oeta-, ramma-uznyyenus. Peaknum anbda-u Oera-
Ceprudukar OE42607FIFEC385A2 P%%C'IEEDFE
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4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lnanerapras Mozenb atoma

4.3 CoctaB aroMHOr0 sifjpa. M3oTornsl
4.4 [lepuon monypacnaaa aTOMHBIX sIAEP
4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YUCEI

Qusuueckue s61eHUs 6 Npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyUEHUE NPUPOJIHBIX MUHEPAJIOB,

,HCfICTBHC PaanO0aKTHBHBIX I/ISJ'Iy‘leHI/Iﬁ Ha OpraHusM 4YC€JIOBCKa

Texnuueckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAIbHBIN J03UMETp, Kamepa

4.7
BI/IJ'IBCOHa, sAACpHasd SOHCPreTuKa
@ B
0 LOOKYMEHT NOANMUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceptuipukar OE42607FIFEC385AZE3COFFB7CIBEOF2
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®u3uka: 7-1 knacc: 6a30BbIM ypOBEHB: YUEOHUK; 3-€ U3JjaHHe, IepepabOTaHHOE
[leppikun M.M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/ - Poccuiickast 3JIeKTpOHHAS MIKOJIa

https://www.yaklass.ru/ - SIxknacc

' ™

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
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