Tpunoscenue k OO OO0

[Tpunsto

«Y TBEpKIAION
IlemarornyecKuM COBETOM IIKOJIEI

Hupexrop MAOY «COIL Ne 40 ¢ ynon»

N.T. 3akuesa
I[IpoTokon i

oT «29» aBrycra 2023 1. No 1

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM ITOITMUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudmkaT: 75A05879CT755D833EBCBO7FBFEBDD18A
Bnapeney; 3akvesa WMpwuHa MpuropbesHa
HeicteuteneH ¢ 12.10.2023 oo 04.01.2025

\.

BBezneno B nelictBue
IIPUKA30M JIUPEKTOPA ILIKOJIbI
oT «29» aBrycra 2023 1. Ne 263

PABOYAS ITPOI'PAMMA
yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

JIs1 o0ydamuxces 7-9 Kiaccon

T. HaGepe)RABIE HeTHbT
[okymeHT co3aaH B anekTpoHHon chopme. Ne 36 ot 29.08.2023. NcnonHutens: 3akmesa W.I".

= § I/IEKTPOHHbIA
CtpaHuua 1 ns 38. Ctpanuua cosaana: 11.03.2024 13:25 =¥ TATAPCTAH



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HaA YpPOBHE OCHOBHOTO 00ImEero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHWI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM (enepanbHOil pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yueoHoro npeamMera «Ousukay.

Copepxanne mporpamMmbl 1Mo (U3MKe HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYAlOIIMXCS W OPTraHU3alMI0 H3y4eHUs
Gu3MKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno ¢(usuke y4uTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTUYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIIPEMETHBIE CBS3M €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEAMETOB HAa ypPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma o gusuke ycTaHaBIMBAET paclpeeseHue yaeOHOro MaTepuaia
1o rojaMm o0ydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATENIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUSA NPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yYarommnXCs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHWSd METOJUYECKOU
HOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmsl IO yUeOHOMY MPEIMETY.

duznuka SBISETCS CUCTEMOOOPA3yIOIIUM Ui €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TOCKOJIbKY (PM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB
W SBJICHUH, HM3y4aeMbIX XHUMHEH, OUOJOTHEH, acTpoHOMUEH U (DUINUECKOMN
reorpaguel, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYI0 KApTUHY MHUDa,
nOpeaocTaBisieT Haubosiee sICHble OOpa3lbl NPUMEHEHUsT HaydyHOro MeToja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢uzuku Ha 0a30BOM ypOBHE TPEIIOIAraeT OBJIaJCHHUE
CIEAYIOIIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIINMHU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SBIICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPINPETHPOBATH  JIAHHBIE W KCIOJb30BaTh  HAy4YHBIE
JI0KA3aTeNIbCTBA ISl TIOJTYYCHUSI BBIBOJIOB.

[enmn wu3yueHuss (PuU3MKU HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
omnpeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoOro mnpeamera «Dusukay B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit @exnepauuu, peamu3yrOMUX
OCHOBHBbIE  00111€00pa30BaTebHbIE MPOrPAMMBI, YTBEPXKIEHHON pelIeHUEM
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Konnernn Munucrepcrsa npocemienus Poccuiickoit @enepaunu (MpoToKoiI OT 3
nekadbps 2019 r. Ne TIK-4BH).

Henu nzyuenust pusukm:

e TMpHOOpEeTEHHE HWHTEpeca U CTPEMIICHUS OOYYAIOIIUXCS K HAYYHOMY
M3YYCHUIO TIPUPOJIBI, PA3BUTHE HMX HHTEIICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ NTO3HAHUS U (POpMUpOBaHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIUM SIBJICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHHE MPEACTABICHUN O POJM (PU3UKU IJiA Pa3BUTUSL APYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE  MPEICTAaBIEHWH O  BO3MOXKHBIX  cepax  Oymyuiei
po(heCCUOHATILHON JEATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeieMy o0y4eH!IO B 3TOM HalpaBIICHUU.

JlocTmkeHue 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4:

e TMpHOOpeTeHHWE 3HAHWH O JHUCKPETHOM CTPOCHHMH BEIIECTBA, O
MEXaHUYCCKUX, TEIIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SBJICHUSIX;

e TMpUOOpETEHHNE YMEHHI OMUCHIBATH U OOBICHATH (PU3UUYECKHE SBJICHUS C
MCIIOJIb30BaHNEM TIOJYYCHHBIX 3HAHUI;

e OCBOCHHE METOJOB pEHICHUs MNPOCTEHIIUX pacu€THBIX 3a1ad  C
MCIIOJIb30BaHUEM duzngeckux MoOJIeTeH, TBOPYECKHUX U
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAONIOAATH MPUPOJHBIC SBICHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI ¥ DKCHEPUMEHTAIbHBIC HCCICIOBAHUS C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX PUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPOPMALMEN (PUINYECKOrO COAEpIKAHUS,
BKJIFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (U3HMKHU, aHAIHU3 U
KPUTHUYECKOE OlICHUBaHUE NHGOPMAIIHH;

e 3HAKOMCTBO cO c(epamu nmpodhecCHOHANBHOM AEATeIbHOCTH, CBI3aHHBIMH
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
TOCTHKECHHUSIX (PU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHBb) HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust oTBoauTCs 238 vacoB: B 7 kiacce — 68 4acoB (2 yaca B HEJIEN0), B 8
Kkiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 102 yaca (3 yaca B HeZemto).

[Ipenyaraemelii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIHITOB HOCHUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JIeTaeT BEIOOP MPOBEACHMSI
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1a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
oOyJaromuxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJlaHuid, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.

[lokyMeHT co3fiaH B anekTpoHHol dopme. Ne 36 ot 29.08.2023. UcnonHutens: 3akmesa U.T. 0 3IEKTPOHHbINA
CtpaHuua 4 ns 38. Ctpanuua cosaana: 11.03.2024 13:25 =¥ TATAPCTAH



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUM OKPYKAIOLIEr0 MUPa.

®usznka — Hayka o npupoie. SABineHust npuponabl. PU3NUECKUE SBIICHHUS:
MEXaHUYECKUE, TEMJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIMYHUHBL. M3MmepeHune Quanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKH M3YYalOT MPHUPOY.
EcTecTBeHHO-Hay4YHBIN METOJ TMO3HAHMS: HAOJIOJACHHE, MOCTaHOBKAa HAyYHOTO
BOIIPOCA, BBIIBXKEHHUE THIOTE3, IKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmro1aemMoro sipjieHus. Onucanne PU3NUECKUX SBJICHUHN C TTOMOIIbIO MOJIETIEH.

Jemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIC, JJICKTPUYECKHUE, MArHUTHBIE, CBETOBBIC
SIBJICHHUSL.

2. ®usnydeckue NpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnwie pabomot u onvimeot.

1. OmpeneneHue NEHBI ACICHUS IITIKAIbl U3MEPUTEIHLHOTO MPUOOpAa.

2. H3mepeHue pacCTOsHUM.

3. Usmepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.

4. OmpeneneHue pa3MepoB MajbIX Tell.

5. W3mepenue Ttemmeparypbl NpU MOMOIIM >KHUAKOCTHOIO TEPMOMETpa H
JaTYuKa TeMIepaTyphl.

6. IIpoBengeHue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: JATbHOCThH IMOJETA
HIapvKa, MyImeHHOT0 TOPU30HTAIBHO, TeM OOJibllle, YeM OO0JIbIlle BHICOTA
mycKa.

Paszpneu 2. IlepBoHayaJIbHbIC CBEACHUS O CTPOCHUM BellleCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBi>kenre dacTul, BemecTBa. CBs3b CKOPOCTH JBUXKEHHUSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopeiicTBue uactuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTammuyecknx) Tesl. B3auMoCBsS3b MEXIy CBOMCTBaMHM BEILIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJICKYJISIpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabmroneHnue OpoyHOBCKOTO ABUKEHUSI.
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2. HaGmonenue muddysun.
3. Habmiogenne ~ saBieHHWM,  OOBACHSIONIMXCS ~ OPUTSHKCHUEM WM
OTTAJIKUBAaHUEM YACTHII BEIIECTRA.

Jlabopamopnwie pabomwt u onvimeot.

1. OueHka JuaMeTrpa aroMa METOAOM psAoB (C  HUCIOJIb30BAaHUEM

dororpadumii).
2. OmBITHI IO HAOTIOACHUIO TETUIOBOTO PACIITUPEHUS Ta30B.
3. OnbIThI IO OOHAPYKEHUIO JEUCTBUS CHIJI MOJIEKYJISIPHOTO IPUTSHKCHUSL.
Paznen 3. /[Bu:keHue U B3aMMoOAeliCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeniHsisi CKOPOCTh NPU HEPABHOMEPHOM IBIKEHUHU. Pacuér myTu u
BPEMEHU JABUKCHUS.
SBnenue wHepHuU. 3aKOH HMHEpUUH. B3auMoJIeiCTBHE TEN Kak NPUYMHA
M3MEHEHHSI CKOPOCTH JBHXEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[TnotHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BellecTBa.
Cuita Kak xapakTepuUCTHKa B3auMozehcTBUs Ten. Cuina ynpyroctd M 3aKoH
I'yka. M3mepenue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS U CHUJIA
TskecTH. Crila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Cnoxkenune
CUJI, HAPABJIEHHBIX O OJHOM HpsiMoM. PaBHOnelcTByromas cui. Cuia TpeHUsl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOA. TpeHre B IpUPOE U TEXHUKE.
Jlemoncmpayuu.
1. HaGmroneHue MexaHU4YECKOro JBUKECHUS Tea.
2. M3mepeHune CKOpOoCTH MPSMOJIMHEMHOTO IBUKCHUA.
3. HaOGnroneHue siBICHUS HHEPIIUH.
4. HalmoneHre U3MEHEHHS! CKOPOCTH MTPU B3aUMOICHCTBUM TeEI.
5. CpaBHeHHE Macc IO B3aUMOJICUCTBUIO TEJ.
6. CnoxxeHue Cu, HampaBJIEHHBIX MO OJJHON MPSIMOIA.
Jlabopamopnwie padbomut u onvimeot.
1. OmpexeneHre CKOPOCTH PABHOMEPHOTO IBMXKEHHMS (ILIAPUKA B KUJKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK J1ajiee).

2. OmpezeneHue CpeHE CKOPOCTU CKOJIBKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenre IIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh paCTsHKEHUS (nedhopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. laByieHue TBEPABIX TeJl, J)KUAKOCTEH M ra3oB.
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Hasnenue. CriocoObl YMEHBIUICHHS U YBEIHUEHUs naBieHus. [laBinenue rasa.
3aBUCHUMOCTh JaBJIEHUs raza oT oObEma, Temmeparypsl. Ilepenada naBieHus
TBEPABIMHU TEJIAMH, XKUIAKOCTAMHU M rasamu. 3akoH Ilackamsa. [IHeBmaTmyeckue
MalIUHbI. 3aBUCUMOCTbh JaBJECHUS >KMJIKOCTH OT TiyOuHBL. ['mapocratnyeckuit
napanokc. Coobmaronuecs: cocyanl. [ uapaBinueckre MeXaHU3MBbI.

AtMocdepa 3emnn U atmocdepHoe naBieHue. [IpuuuHBI CylecTBOBaHUSA
Bo3nymrHOW o0onouku 3emiu. OmbiT Toppuuennu. M3mepenue atMmochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO IaBJIECHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuOops! 115 U3MEpEeHHst aTMOCPEPHOTO J1aBICHUS.

JlericTBUE KUAKOCTU U ra3a Ha NOrpyKEHHOE B HUX Teo. BrlTankmBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Jlemoncmpauuu.
3aBHUCHUMOCTb JIaBJICHUS T'a3a OT TEMIEPATYyPHI.

Ilepenada naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyapl.

I'mppaBnmueckwmii mpecc.

[IposiBnenue nericTBust aTMOCHEPHOTO AABJICHMUS.

3aBUCHUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM 4YacTh
TeJa U MIIOTHOCTH XKUIKOCTH.

PaBeHCTBO BBITAIKMBAOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcnoBue IiaBaHus TeN: MJIABaHUE WM NOTPYKEHHUE TNl B 3aBUCUMOCTH

IS o

~

OT COOTHOLIEHUS IUIOTHOCTEN TEJA U KUAKOCTH.

Jlabopamopnwie padbomut u onvimeot.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOM B
KUJIKOCTh YaCTH Tea.

2. OmnpenenieHWE  BBITAIKUBAIOIIEH CHIIBI, JCHCTBYIOIIEH Ha  TeEJNoO,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIbL, JEUCTBYIOIIEN HA TEJIO
B )KMJIKOCTH, OT MAacCChI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JNEUCTBYIOUIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM  KOHCTPYHPOBAaHHE JIOAKH H
OIIpELICJICHUE €€ IPY30I0ABEMHOCTH.

Pa3znes 5. PaboTa 1 MOIITHOCTB. JDHEPIHUS.

Mexanudeckasi padbota. MOIIHOCTS.

[IpocThle MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHas TIOCKOCTh. [IpaBuiio

paBHOBecust poiuara. [IpuMeHeHuwe mpaBuiia paBHOBECUS pblyara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ npocteix MexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. KuHernueckas W TNOTEHIMAJIbHAs DHEPIUS.
[IpeBparieHre 0THOro BUa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomut u onvimeot.

1. Ompenenenne pabOThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBHXKEHHMH Teja

10 TOPU30HTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue ycioBHAM paBHOBECHS pblyara.
N3mepenune K111 HaKTOHHOM MJIOCKOCTH.
4. H3yuyeHue 3aKOHA COXPAaHECHHS] MEXAHUYECKON SHEPTUH.
8 KUITIACC

Pa3zpneu 6. TenuioBble siBJICHUS.

OCHOBHBIE TTIOJOKEHHS MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOCHUS
BemecTBa. Macca u pa3mepsl aTOMOB M MOJIEKYJ. ONBIThI, NOATBEPKAAKOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Monenn TBEPIOTO, XKHUAKOTO U Ta3000pa3HOro COCTOSIHMM BELIECTBA.
Kpucrannuueckue u amopdueie tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE TIOJIOKEHHW MOJEKYJSIPHO--KUHETUYECKOW TEOPHUH.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEII0BOE paCIIUPEHNE U CHKATHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBHKECHUS
yactull. BHyTpeHHsisi sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH SHEpTHUu:
Terionepeaaya 151 COBEpLIEHNE paboTHI. Bunpr TEIJIONEPENAUHN:
TEITIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHUE.

KonudecTBo TemioTel. YenpHas TEIJIOEMKOCTH BeIIecTBA. TeraooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TerwioBoro Oananca. [lnaBienwe wu
OTBEPJICBAHME KPUCTAUIMYECKUX BELIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcnapenue. Kunenue. YaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JTABJICHUS.

BnaxuHocTts Bo3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TETUIOTA CTOPaHusl.

[Tpuntuner padotel TeruioBbix napurarencit KIIJ[ TermoBoro nBuratens.
TennoBble IBUTATENN U 3aIATA OKPYKAKOLIEN CPEIBI.

3aKOH COXPaHEHHU Y MPEBPALLEHUS YHEPTUU B TEIUIOBBIX MPOLECCAX.

Jlemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO IBUKEHHUS.
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Ha6mronenue mudysun.

HaGnronenue siBieHN CMauynBaHUS U KalTWJUISIPHBIX SIBJICHUH.
Habmronenue TemioBoro pacmpeHus Tedl.

N3MmeHeHune naBieHus rasa npv U3MEHEHHH O00bEMa W HArpeBaHUU WU
OXJIAKJICHUH.

IIpaBuna uamMepeHus TemMIepaTypsl.

Buae! reronepenayn.

OxnaxaeHue MpUu COBEPIICHUN paOOTHI.

Harpesanue npu coBepiiieHur paboThl BHEITHUMHU CUJIaMHU.

10. CpaBHEHHE TETIIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HaGmronenne kuneHus.

12. HabmroaeHne nocTosTHCTBA TEMITEPATYPhI ITPH IIABJICHHUH.

13. Mogeny TeIUIOBBIX IBUTATEIICH.

LA

L 0 N o

Jlabopamopnwie padbomut u onvimeot.

1. OnbIThl O OOHAPYKEHUIO ACHUCTBUS CUIT MOJICKYJISIPHOTO PUTSKEHHUS.

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAILIOB TOBAPEHHOM COJIA UJIU caxapa.

3. OnbITel 10 HAOJIIOAEHUIO TEIUIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH U

TBEPABIX TEII.

4. OmnpeneneHue 1aBJICHUs BO3AyXa B Oa/IOHE IIITPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABICHHS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHUs WA OXJIAXKICHHUS.

6. IIpoBepka runmote3sl TUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. Habmrogenwe wW3MeHEHMs BHYTPEHHEM SHEpPruM Tella B pe3ysbTare
TerIonepeaayn U paboThl BHEITHUX CHUJI.

8. HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJIOAHOW U

ropsiueu BOJBI.

9. OmnpeneneHre  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOM  Ipu

TEMJI000MEHE C HAarpEThIM METAIUTMYECKUM LUITUHIPOM.

10. OnpesesieHne yIeabHOM TEMIIOEMKOCTH BELIECTBA.

11. MccnenoBanue nporuecca ucrapeHusl.

12. OnpenesieHre OTHOCUTEIBHOM BIaKHOCTH BO3AyXa.

13. OnpeneneHne yAEIbHON TEIUIOTHI IJIABJICHHUS JIbJA.

Paznen 7. diiekTpu4yecKue 1 MATHUTHBIE SIBJICHUSI.

OnekTpuzanus Tel. J[Ba poaa »sneKTpuueckux 3apsaoB. BzaumoneiicTBue
3apspkeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJIOB U PACCTOSIHUS MEXKIY TEJIaMM ).

Onektpudeckoe mnoje. Hanpsok€HHOCTh siekTpudeckoro mnoss. IlpuHnomn
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaY€CTBEHHOM YPOBHE).
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Hocurenu snexkTpuueckux 3apsioB. DJIEMEHTAPHBINA AJNIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKAM TOK. YCIIOBHUS CYIIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
McTOYHMKN TOCTOSIHHOTO TOKa. JIeWCTBUS H3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HANPSHKCHUE.
ComnpoTuBiieHHE TPOBOJHMKA. YIETbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMa
o yyactka uend. llocnenoBarenbHOe W mapajuiebHOE  COCJAMHEHHE
MIPOBOJHUKOB.

PaGota u MomHOCTH »3yekTpuueckoro Toka. 3akoH J[xoymns—JleHia.
DNEKTpUYECKUE 1ENU U MOTPEOUTEIHN dIEKTPUIecKoil sHeprun B 0biTy. KopoTkoe
3aMbIKAHUE.

[ToctostHHble ~ MarHuTBl.  B3anmMoAEHCTBHME  TMOCTOSIHHBIX ~ MArHUTOB.
MaruauTtHoe none. MarHuTHOe noJie 3eMJIM U €r0 3HAYEHHE Ui )KU3HU Ha 3eMII€.
OnbiT  Opcrena. MaruuTHoe mMoJie  JJIEKTpUYecKoro Toka. [IpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JIEHCTBME MAarHUTHOIO T0JIS1 HA IIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MOCTOSIHHOTO TOKa. M Cmoyib30BaHWE 3IEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanes. SABneHne 3MeKTpOMarHuTHOW UHAYKIUU. [IpaBuino Jlexua.
DIIEKTpPOreHepaTop. CnocoObt MOJTy4YECHUS AIEKTPUUECKOU DHEPIUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pona sNEKTPUYECKUX 3apsAI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEJL.
Y CTpONCTBO U IEVCTBUE ANEKTPOCKOIA.
DIEKTPOCTATUUECKAs UHAYKIIUS.
3aKOH COXpaHEHHUs AJIEKTPUUECKUX 3aPAJIOB.
[IpOBOHUKY U TUDIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKM IOCTOSIHHOTO TOKA.
JIeCcTBHS DIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUH TOK B KUJIKOCTH.
. 'a30BbIM pa3ps.
. I3mepeHnne cuibl TOKa aMIiepMETPOM.
. I3mepeHnne 3eKTpuYeCcKOro HalpsKeHUs BOJIBTMETPOM.
. Peocrar nu Mara3us conpoTUBIICHU.
. BzaumoeicTBrue NOCTOSTHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHU ITOJI0COB MAarHUTA.

L 0 N o Uk w N e

I O o
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17. MoenupoBaHie MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OnbIT Dpcrena.

19. MarHuTHOE 10JI€ TOKA. DJIEKTPOMAarHurT.

20. /leiicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

21. DJIEKTPOABUTATENb IOCTOSTHHOTO TOKA.

22. MccnenoBaHue sIBIEHUS AJIEKTPOMArHUTHON HHIYKIIMH.

23. OnbiTel Papajes.

24. 3aBUCUMOCTh HANpPABJICHUS HWHIYKIMOHHOTO TOKAa OT YCJOBUH €r0
BO3HUKHOBEHHS.

25. DIEKTPOreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomwt u onvimeot.

1. OnpIThl MO HAONIOIEHUIO DJIEKTPU3AIMU TeJN HHIYKIUMEH U 1pu
CONPUKOCHOBEHHH.

2. HccnenoBanue AeMCTBHS SJIEKTPUYECKOTO TMOJI HA MPOBOJHUKH U

TUAJIEKTPUKH.

C6opka u mpoBepka pabOThI ITEKTPUUECKOM LIENMHU MOCTOSHHOTO TOKa.

W3mepenue u peryaupoBaHUe CUITbI TOKA.

N3Mepenue u peryinpoBaHue HAPSKEHHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO 4Y€pE3 PE3UCTOP, OT

CONPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD IIEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JWHBI, IUIOLIAAM MONEPEYHOTO
CEYEeHMS U MaTepuaa.

8. IlpoBepka mpaBwiIa CIOXEHUS HANPSHKEHUA TPH MOCIEI0BATEIHLHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Jjsi CHJIBI TOKA HPH MapauieIbHOM COEAUHEHUU
PE3UCTOPOB.

10. Onpenenenre padoThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpenienieHUEe  MOILHOCTH  3JIEKTPUUECKOrO  TOKa, BBIACIAEMON Ha
pe3ucrope.

12. MccnepoBanye 3aBUCUMOCTH CUJIBI TOKA, WAYIIETO YEpe3 JaMIIOUKY, OT
HANpsKECHHS Ha HEM.

13. Onpenenenne KII/] narpeBarens.

14. UccrnienoBanne MarHUTHOTO B3aUMOIEUCTBUS TOCTOSTHHBIX MAarHUTOB.

15. I3yuyeHue MarHUTHOTO  TMOJSI  TOCTOSIHHBIX ~ MAarHUTOB TIPU X
O0OBEIMHEHUH U Pa3JICIICHUH.

16. UccrnenoBanue necTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

o v ok~ w
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17. ONBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUSA
KaTyIIKd C TOKOM M MarHuTa OT CHJbl TOKa W HaIlpaBJICHUS TOKA B
KaTyIlKe.

18. I3ydyeHue nercTBrUsI MArHUTHOTO MOJIL Ha IPOBOJHUK C TOKOM.

19. KonctpynpoBaHnue u usydeHue paboThl JEKTPOABUTATEIS.

20. M3mepenue KII/I anekTpoaBuraresibHONM yCTaHOBKH.

21. ONBITBI IO MCCIIEIOBAHUIO SIBJICHUS DJJEKTPOMArHUTHONW WHIYKIIHH:
HCCIICIOBAHNE W3MEHECHMM 3HAYEHUS W HAIPABJICHUS HMHIYKIMOHHOTO
TOKA.

9 KVIACC

Paszpnes 8. Mexanudeckue siBJICHHS.

Mexanndeckoe aBwkeHHEe. MarepuanpHasg Touyka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHMXKEHHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
newxeHue. HepaBHoMepHOe npsimonnHENHOE ABMKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHENHHOEe JBUKeHue. CBOOOJIHOE
naaeaune. OneITe | amuies.

PaBHOMepHOE ABMXKEHHE N0 OKpYKHOCTU. Ilepmon m yacTora oOpamieHwus.
JIuHeiHas U yriioBas CKOpocTH. LleHTpocTpeMUTENBHOE YCKOPEHUE.

ITepsr1it 3akoH Hprotona. Bropoui 3akoH Herotona. Tperuit 3akon HeroToHa.
[IprHIMT Cynepno3uLIMY CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: CHia TPEHHS CKOJIbKEHHUS, CUla
TPEHUS ITOKOSI, IPYTHE BUbI TPEHHUS.

Cuna TSKECTU M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nagenus. JIBmxenne miaHetr BOKpyr Comnua. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTs 1 meperpysku.

PaBHOBecue martepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec Tena. M3menenne mMmynbsca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHUE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa cui TSAXKECTH, YIPYTOCTH,
Tpenus. CBsa3b s3Hepruu u pabotel. [loTeHnanbHast SHEPrUsl Tena, MOAHATOrO Hajl
MMOBEPXHOCTHIO 3eMiM. [loTeHInanbHas S3HEPTUS CKATOU NPYKUHBI. KuHetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU

OHCPIrun.
Jlemoncmpayuu.
1. Ha6JHOI[CHI/Ie MCXAaHHNYCCKOT'O ABMIKCHH:A TCJIa OTHOCUTCIIBHO PA3HBIX TCJI
OTCYETA.
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2. CpaBHEHHME MyT€l W TPACKTOPHI ABMKEHUS OJHOTO M TOTO XK€ Tena

OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUSI PSAMOJIMHENHOTO IBUKECHMUS.

HccenenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUS.

Habmoienue nBr>keHus Tema 1o OKpyKHOCTH.

Habmoienne MexaHM4eCcKHX SIBICHUH, MPOUCXOIAIINX B CUCTEME OTCUETA

«Tenexxka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBUXCHHH

OTHOCHUTENFHO KabuHeTa (GU3HKH.

7. 3aBHCHMOCTb YCKOpPEHHs Te€la OT MacChl Tela W JEUCTBYIOLIEH Ha HETO
CHUJIBL.

8. HaOumoneHue paBeHCTBa CUJI IPU B3aUMOACHCTBUHU TEIL.
N3meHenue Beca Tena npu yCKOPEHHOM JIBHKEHUH.

10. [Iepenaya uMmitysbca pyu B3aUMOIEHCTBUU TEJL.

11. [IpeoOpa3zoBaHus SHEPTUHU PY B3AUMOJEHCTBUH TEIL.

12. CoxpaHeHMEe UMITyJIbCa ITPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHe UMITYJIbCa IIPU A0COIIOTHO YIIPYTOM B3aUMOAECHCTBUM.

14. HabGnrogeHne peakTMBHOTO IBHKEHUS.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUH IPU CBOOOHOM MaICHHUH.

16. COXpaHEHHE MEXaHUYECKOW SHEPTUU IIPHU IBUIKEHNH TEJIA IO IEUCTBUEM
MPYKUHBIL.

o v ok~ ow

Jlabopamopnwie padbomut u onvimeot.

1. KoHcTpynpoBaHme TpakTa Jjig pa3roHa W JajJbHEHUIIEr0o PaBHOMEPHOTO
JBYDKEHUS MAPUKa WA TEIICHKKH.

2. OmnpeneneHue cpeaHEd CKOPOCTH CKOJBXKEHUS OpycKa WIIM JBHIKCHUS
IIapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

3. OmnpenencHue yCKOpeHHs Tejda IPH PaBHOYCKOPEHHOM JBHKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

4. VccnemoBaHre 3aBUCHUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPESHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

5. IlpoBepka THIOTE3Bl: €CIW TIPH PABHOYCKOPEHHOM JIBHOKEHUM 0e€3
Ha4YaJlbHOW CKOPOCTH IYTH OTHOCATCS KakK psAI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

6. MccrmemoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKCHHUS OT  CHIIBI
HOPMAaJIbLHOTO JIaBJICHHS.

Onpenencare KodOPUIMEHTA TPESHUS CKOJTbKCHUS.

8. OmpeneneHue KECTKOCTHU MPYKUHBIL.

Omnpenenenre pabOTHI CUJIBI TPEHHS MPHU PaBHOMEPHOM JBM)KCHHH Tejia
10 TOPU30HTAJILHOMN MTOBEPXHOCTH.
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10. Ompenenearie  pabOTBI  CHJIBI  yIIPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJBHXKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3akoHa COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexannueckue KoJie0aHUA U BOJTHEI.

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MEPUOI,
4acToTa, aMIUINTyJa. MaremaTuyecKui U NPy KUHHBIM MasTHUKHU. [IpeBpamenue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.

3aryxatonue — koneOanus.  BwiHYXaeHHBbIe — KoneOanuws.  Pe3onamnc.
Mexannueckue BoJHbl. (CBoiicTBa MexaHuueckux BOJH. [IpomosibHbIE WU
MONEPEYHbIE  BOJHBL. J[JIMHA BOJHBI MW CKOPOCTh €€ PpacHpOCTPaHCHHS.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpauuu.

1. HaGmrogenue kosiebaHuil Ten MmMoj| JACHCTBUEM CHIIBI TSHKECTU M CHIIBI
YIOPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaOnronenue BoIHYKICHHBIX KOJICOAHUI U pe30HaHCa.

PacnipocTpanenue mpo10JIbHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJIETIH).

Habntonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTHYECKHI PE30OHAHC.

Jlabopamopnwie pabomot u onvimeot.

1. OmpeneneHue YacTOThl M TEpHoJa KoJieOaHUM  MaTeMaTH4YECKOTO
MasITHHUKA.

2. Omnpepgenenuie 4aCTOTHI M IEPUOJIA KOJIEOAHUN IPYKUHHOTO MAsITHUKA.

IS L

3. HccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJIeOaHUN OJIBEIIEHHOTO K HUTH
rpy3a OT AJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEPUOAA KOJIEOaHUN TPYKUHHOTO MasiTHUKA
OT MAacChl Ipy3a.
5. IlpoBepka He3aBUCUMOCTHU NEpUOJa KoJeOaHUN rpy3a, MOABEIIEHHOTO K
HUTH, OT MaCChI Tpy3a.
6. OmbITHI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KojeOaHui
IPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOJHOTO NaICHUSI.
Pa3znes 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  MOJIE.  ODJEKTPOMAarHuTHble  BOJHBL.  (CBOICTBa
ANEKTPOMArHUTHBIX BOJH. [llkana snekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSA3H.
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OnexkTpomaruuTHas npupoaa cera. CkopocTs cBeTa. BomHOBBIE cBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomwt u onvimeot.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOUIIBHOTO

Tenedona.

Pa3znen 11. CBeTOBBIE SIBJICHHS.

JlyueBass ~ mogmenb  cBera.  Mcrounuku ~— ceera.  IlpsAmosHErHOe
pacnpoctpaHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [lmockoe
3epKaI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH IpernomieHus cBeta. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lVcrnonb30BaHWE TOJHOTO BHYTPEHHErO0 OTPaXEHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xonm unydeit B sumH3e. OnTtuyeckas cuctema QoToarrapara,
MUKpOCKONIa M TeJeckoma. ['J1a3 Kak onTuyeckas cHCTEMa. bIM30pykocTh U
JAJIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus ceera.

Jlemoncmpauuu.

[IpsiMonuHEHOE PacIpOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tomy4yenue n300paxeHut B II0OCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuueckuii CBETOBO/I.

Xop myueld B coOUparolei JIMH3e.

XO0J1 Tydeu B paCCEUBAIOLIEN JIMH3E.

[Tomy4yenue n3o0paxeHut ¢ MOMOIIBIO JIMH3.

[Ipunuun nevictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monens rnasza.

11. Paznoxenue 6emoro cBeTa B CIIEKTP.

12. [lony4yenue Oenoro cBeTa Mpu CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopnwie padbomut u onvimeot.

1. HccnepoBaHue 3aBUCMMOCTH yIjla OTpaKeHUsS! CBETOBOTO Jy4ya OT YIJia
MaJICHUS.

2. W3yuenune xapakTepuCTHK U300paKEHHsI IPEAMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yTIJia MPEJIOMIIEHUSI CBETOBOT'O JIyya OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

L 0 N Uk wWwN e
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4. Tlomydyenne n300paxeHuil ¢ MTOMOIIBIO COOUPAIONIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYCCKOM CHITBI COOMpArOIeit
JIMH3BI.

6. OIBITHI 110 Pa3JIOKEHUIO OEJIOr0 CBETA B CIEKTP.

OneITEl IO BOCHOPHUATHIO IIBETA MPEAMETOB MPU MX HAOIIOIECHUH Yepe3
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanToBLI€E IBJICHUS.

OmnsiTel Pe3epdopaa u mmanerapHas mojaens atoma. Monens aroma bopa.
Hcenyckanne u nornomenue ceera atoMoM. KBaHTsl. JInHENYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmogpens aromHoro sapa. HWszoromsl. PaauoaxTrnBHBIE
npespaiienus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SnepHble peakinuu. 3aKOHbI COXpPAHEHUs 3apsAJ0BOTO U MacCOBOTIO YHCEIL.
DHeprusi CBs3M aTOMHBIX saep. CBsI3p Macchl M JHEprum. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun ConHUa U 3BE3]I.

SAnepHas sHepreTuka. JleWCTBUS pPaAMOAKTUBHBIX M3IyYEHUH Ha IKUBBIC
OpPTraHHU3MBI.

Jemoncmpauuu.

1. CnexTpsl U3Iy4EHHUs U TOTJIOLICHMSL.

2. CHexkTpsl pa3IUYHbIX I'a30B.

3. CnekTtp Bozmopoa.

4. HabmoneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3ITYYECHUN.

6. Perucrpanus uzmydeHus IPUPOIHBIX MUHEPAJIOB U ITPOLYKTOB.

Jlabopamopnwie pabomot u onvimeot.

1. HaGnrogeHue CIUTONIHBIX U JINHEWYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTUU YACTULBI 110 TOPMO3ZHOMY

nyTH (1o ¢poTorpadpusim).

3. W3mepenue pannoakTuBHOTO (oHa.

IHoBTOpHUTEIbHO-0000IIAKOIIMH MOYJIb.

[ToBTOpUTENIBHO--0000111aI0IIMI MOy b TPEIHA3HAYEH AJIsl CUCTEMATU3aLUH
U 0000IIeHHs  MPEIMETHOrO  COJACpPKaHUS U OMbITa  JICSATEIBLHOCTH,
OpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKKe JJIS MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aM€Hy MO (u3uke s 0O0y4aroumxcs,
BbIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Ipu u3yyeHUu AAHHOTO MOIYJISI PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ecneunBaeTcsl JOCTUKEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, Gopmupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB MCCIIEJOBAHUS
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SBJICHUM TIPUPOJLI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHATH (PU3HUCCKUE
ABJICHUS, TIPUMEHSs TIOJyYeHHbIE 3HAHWA, pellaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHbIE U KCIIEPUMEHTAIbHBIE.
[IpuHIUNIUATBHO ACSTENBHOCTHBIN XapakTep JaHHOTO pasjieia peann3yercs
32 CY4€T TOro, 4YTO OOYyYarOIIMECs BBIMOIHSIIOT 3aJaHUs, B KOTOPHIX UM
npeJiaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHSTH
du3nuecKkue IBJICHUS B OKPY KaIoIel MPUPOJIE U MOBCEIHEBHON KU3HH;
WCITOJIh30BaTh HAYYHBIC METOJBI HUCCIEIOBAHUS (PU3NUECKHUX SIBJICHUH, B TOM
quCIIe JJIsl IPOBEPKU FUIOTE3 U MOJTYyUEeHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI HamOOJee BaKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HATPUMEP, MPAKTUUYECKOTO UCIIOJIH30BAHUS PA3IMUHBIX UCTOUHUKOB
SHEPrUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUSI BCEX M3BECTHBIX BHUJIOB
SHEPTHH.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne Hpu3nku Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAPABICHO
Ha JOCTHKEHHE JINYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.
B pe3ynbrare usyuenus QUMK Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs
y oOyuatomerocsi 0yayT copMUpOBaHbI CIEAYIONIME JTHUHOCTHBIE PE3yIbTaThl B
YacTH:
e 1) maTpuoTHYECKOr0 BOCITUTAHUSI:
e — MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
bu3ruecKol HayKu;
e — IICHHOCTHOE OTHOIIECHHUE K JTOCTHKEHUSIM POCCUMCKUX YIEHBIX--(DU3UKOB;
e 2) rpa:kKIaHCKOIr0 U TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS
e — FOTOBHOCTH K aKTUBHOMY YYacCTHUIO B OOCYXJICHUH OOIIECTBEHHO3HAYNMBIXH
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
(duzukwy;
e — OCO3HAaHHE BAXKHOCTU MOPAIBbHO--3TUYECKHUX MPUHIUIIOB B JCATEIHLHOCTU
Y4EHOT0;
e 3)3CTEeTHYECKOr0 BOCIIUTAHUSA:
e — BOCHPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKU: €€ TapMOHHYHOTO
IOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
e 4) IEHHOCTH HAYYHOI'0 NMO3HAHUSL:

e — OCO3HAaHUE IICHHOCTH (PU3NYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABISIOLIEH
KYJIBTYPBI;

e — pa3BUTHE HAYYHOU JIIOOO3HATETBLHOCTH, HMHTEpPECAa K HCCIEI0BATEIbCKON
NEATENBHOCTH;

e 5) ¢opMupoBaHMA  KYyJbTYPbl  3A0POBbI M  3MOLMOHAJIBHOIO
0J1aronoJryqyus:

e — OCO3HaHME ILIEHHOCTH Oe30macHoro oOpa3a JKH3HM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpPE, BaKHOCTH TpPaBUI 0O€30IacHOrO TOBEICHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM OOOpYIOBAaHUEM B
JOMAIIHUX YCIIOBUSX;

e — c(opMHUpPOBaHHOCTh HaBbIKa pedIeKCUU, MPU3HAHHWE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yeaoBeKa,

e 6) TPYI0OBOI0 BOCIIUTAHUS:

e — AKTHBHOE Y4YacTHE€ B PEUIEHUMM NPAKTHYECKUX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHOM OpraHu3aluu, TOpofa, Kpas) TEXHOJOTMYECKOH W
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COIMAIPHONW HAIPABIEHHOCTH, TPEOYIOMMX B TOM 4YHCIEe U (U3HUIECKUX
3HAHUM;

e — WHTEpPEC K MPAKTHUYECKOMY H3YyUYCHHIO MPOdECChid, CBI3aHHBIX C (DU3UKOIA;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHUS:

e — OpHUCHTAIMS HA MpPUMEHEHHE (PU3NUECKUX 3HAHWU NJI1 pElIeHus 3aaad B
o0JIacTH OKpYy’Kalollel Cpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOXKHBIX TTOCIIECJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HAHHE TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeM M MyTed HX
pELICHHS;

e 8) aganTranuMm K HU3MEHSIOIIMMCH YCJIOBHAM COLUAJBHON W NPHUPOIHOM
cpeabl:

e — TOTPEOHOCTH BO B3aMMOJICHCTBUM TPHU BBHIIIOJIHCHUU HWCCIICIOBAHUN U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APpYTHUX;

e — TIOBBIIICHWE YPOBHA CBOCW KOMIIETCHTHOCTH 4YE€pe3 IPAKTUYECKYIO
JICSATCIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM 4uciie (POPMYITUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e — OCO3HaHME 1e(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
buzukwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTHS B MNPUOOPETEHUH HOBBIX (PU3UUYECKUX
3HAHMI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3AMMOCBSI3H PUPO/IbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OLEHKA CBOMX [JEHUCTBUM C YYETOM BIMSHUS Ha OKPYKAIOLIYI0 Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTte ocBoeHUS TporpaMMmbl M0 (HU3WKE Ha ypPOBHE OCHOBHOTO
oO1ero oOpa3zoBanus y oOydaromierocsi OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC CHCTBHYS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4COHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHUBEpPCATbHBIC yUeOHBIC JICHCTBHSI.

Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eliCTBUSA

Ba3oBble Jiornyeckue NeicTBUA:
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e BBIBISITh W XapaKTepU30BaTh CYIIECTBEHHBIE TPU3HAKU OOBEKTOB
(ssBNIEHUN);

e YCTaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCHU(PUKAIINNA, OCHOBAHUS JIJIs
00001IEeHNS ¥ CPaBHEHUS;

e BBIABJIATH 3aKOHOMEPHOCTH U MTPOTHUBOPEUHS B paCCMAaTPUBAEMBIX (aKTax,
TAHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;

e BBIBIATh MPUINHHO--CIICACTBCHHBIC CBSI3W TPU W3YYCHHU (HU3HUECKUX
SIBJICHH W TPOIIECCOB, JIeTIaTh BHIBOABI C MUCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIJIBUTATh THIIOTE3bI O B3aMMOCBSI3IX
(U3NIECKUX BEITUIHH;

e CaMOCTOSITEJILHO BBIOMpATh CIIOCOO perieHus y4eOHOM (U3nUecKou
3aaun (CpaBHEGHHE HECKOJBKUX BApHUAHTOB pEIICHUsS, BHIOOp Hamboee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciienoBare/ibCKe 1eUCTBUS:

e HCIIOJH30BaTh BOTIPOCHI KaK MCCIEAOBATEIILCKUN HHCTPYMEHT TTO3HAHUS;

e TPOBOJUTH MO CAMOCTOATEILHO COCTaBJICHHOMY IIAHY ONBIT, HECIOKHBIH
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIINOe HCCIeqoBaHUE (U3UIECKOTO
SIBIICHUS;

e OICHWBATh HAa TPUMEHHUMOCTh U JIOCTOBEPHOCTh HWH(MOPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

e CaMOCTOSITENBHO (HOPMYIUPOBATH OOOOIIIEHUSI U BBIBOJIBI IO PE3YJIbTATAM
MIPOBEAEHHOTO HAOIOICHNS, OTIBITA, UCCIICIOBAHNUS,

e TMPOTHO3MPOBATH BO3MOXHOE JajbHEHIee pa3BUTHE  (PUBHMUECKHUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEIIOIOKEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

e TPUMEHATH PA3IMYHBIE METOJIbI, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
orOope MHGOPMAIMKM WIH JAHHBIX C YYETOM MPEUIOKEHHON yueOHOM
dbu3nyecKoi 3a1a4u;

e AHAM3WPOBATH, CUCTEMATU3UPOBATH U WHTEPHPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUJOB U OPM TIPEICTABICHHUS;

e CaMOCTOSITEIHO BBIOMPATh ONTUMATBHYIO (QOpMy MpeacTaBICHUS
uHpopMaIMl W WUIIOCTPUPOBATH peIIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMHu, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHHKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1elCTBUsI:

e B XOJe OOCyXIeHUs y4eOHOro marepuaia, pe3yJbTaToB JabOpaTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMON TeMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHBIE HA DPEIICHHE 33Ja4d U TOAJCpKAHUE
0aroxe1aTeIbHOCTH OOIICHUS;
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e COIOCTAaBISTH CBOM CYXICHHS C CYXKIEHUSAMH JPYTrAX YYaCTHUKOB
aranora, OOHapy>KMBaTh Pa3INdne U CXOACTBO TIO3HIIHIA;

e BBIPAXaTh CBOIO TOYKY 3PCHHUSI B YCTHBIX M MUChbMEHHBIX TEKCTaX;

e MyOJMYHO MPECTABIATH PE3YIbTAThl BHITOJIHEHHOTO (DPU3UYECKOTO OTBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

e TMOHMMAThb ®  WCIOJB30BATh  TMPEUMYIIECTBA  KOMAaHIHOH |
WHAUBUIYAIbHONM pPabOTHl TpPH pEIICHWH KOHKPETHOW (pu3mdeckoi
POOJIEMBI;

e TPUHUMATH IETM COBMECTHOM NEATEIHLHOCTH, OPTraHU30BHIBATH JICUCTBUS
no e€ JOCTIXKEHHUIO: paclpeleNarTh pojiH, OOCYKIaTh MPOIECCHl U
pe3yIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHHUST HECKOJIBKUX JIFOICH;

e BBINOJHATH CBOIO YaCTh PabOThI, TOCTUrasi KAU€CTBEHHOT'O PE3yJIbTaTa Mo
CBOEMY HAMPABIICHUIO W KOOPJAWHHPYS CBOM JEUCTBUS C JPYyTAMHU
YIICHAMH KOMAaH]IbI;

e OIICHMBATh KAauyeCTBO CBOETO BKJAJa B OOMMIUNA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CHOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PerJISITl/IBH])Ie YHUBEpPCAJIbHBIC yqeﬁnue HeﬁCTBHH

Camoopranusanus:

e BBIABJISITH IPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYAIMSIX, TPEOYIOMUX
JUTSL pelIeHus] PU3NYECKUX 3HAHUIA;

e OpHUEHTHPOBATHCA B PA3NUYHBIX MOAXOJAX NPHUHATUS  PEIICHHM
(MHOUBHIyaTbHOE, TMPUHATUE PEIICHUS B TPYyMIe, NPUHSATHE pPEIICHUI
rpymmoit);

e CaMOCTOSITEJIBHO COCTaBIISATh aJTOPUTM pelieHus GU3NYECKON 3a7aun Ui
IUIaHa MCCIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIpeiaraéMble BAPUAHThI pEHICHUH;

e JI€JIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOIHOHAIBLHBIH HHTEJJIEKT:

e J1aBaTh aICKBAaTHYIO OLICHKY CUTYyallMy U MpeaJiarath IjiaH €€ U3MEHEHHS;

e OOBACHATH TPUYUHBI  JOCTHXKEHUS  (HEJOCTHIKEHHs) PpPe3yJbTaTOB
NEeSTEeIbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJIHEHUS
(¢u3znyeckoro MCCIEAOBAHHUA WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIMX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBHE PE3YJIBTATA LEIHU U YCIOBHSIM;

e CTaBUTH ceOsl HA MECTO JPYroro yejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYroro;
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e TMpHU3HABaTh CBOE MPABO Ha OIMMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKIAECHUAX Ha HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K xon1y o0yuenus B 7 Kjacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e HWCMOJL30BAaTh TMOHATHSA: (U3UYECKUE W  XUMUYECKHUE  SIBIICHUSA,
HaOJI0/ICHUE, JKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (HU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOe JBUXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHUsS, PABHOJCUCTBYIOIIAsS
cuna, aedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIONINECS COCY/IBL;

e paznuyath sBieHUS (AudPy3us, TEMIOBOE NBUKEHUE YACTUI] BEUIECTBA,
pPaBHOMEPHOE  JBIKCHHE, HEPABHOMEpPHOE  JBUXKECHUE, HWHEpLUs,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJ C 3aKPEIUVIEHHON OCBIO
BpalleHus, TMepenaya JaBiCHUS TBEPABIMU TeEJaMH, XHUAKOCTSIMHU U
razamu, arMoc(epHoe [aBieHUE, IUIaBaHUE TeJ, IpEeBpallCHUs
MEXaHMYECKON SHEPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3UUECKOE SIBJICHUE;

e pacro3HaBaTh TMPOSIBJICHUE U3YyYEHHBIX (UUYECKUX  SBJICHUA B
OKpYXAIoIlleM MHpEe, B TOM 4HCIe (PU3NYECKUe SBJICHHUS B TPHUPOJE:
MPUMEPHI IBUKEHUS C PaA3JIMUYHBIMU CKOPOCTSMHU B KUBOW U HEKHUBOU
pupojie, ACHUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJICHUS Ha KUBOW OpraHU3M, TUIaBaHUE PHIO, pbhlYaru B
TEJ€ YeJIOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;

e OMNKCHIBATh U3YyUYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOJIb3Ys
dbu3uyeckre BEIUYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTU, CUJIa TSXKECTH, BEC
Tejla, Cuja TPEeHUs, JAaBlieHHWEe (TBEPAOro Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CUJIa, MEXaHW4Yeckas paboTa, MOIIMHOCTh, TJICUO CHJIBI,
MOMEHT CWIbl, KO3(Q(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYECKass W MOTCHIMalbHAs DHEPTHs), MPU OMUCAHUU MPABUIBHO
TpakToBaTh  (UBMYECKUM  CMBICI  HUCIIOJB3YEMBIX  BEJUYUH, MX
0003HaueHNs W €IUHMIBl (U3HYECKUX BEIWYWH, HAXOAWUTHh (HOPMYIIBI,
CBSI3BIBAIONIUE JTAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH TpapUKH U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
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e XapaKTepu30BaTh CBOWCTBAa TeJ, (PU3NYECKUE SBJICHUS U TMPOIECCHI,
UCIIOJIb3Ysl TIpaBuja CJIOXKEHUs CUII (BAOJb OAHOW MpsAMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumea, MpaBUJIo paBHOBecHs phiuara (0J10Ka),
«30JI0TO€ TIPABHJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKON
DHEPrUM, TpPHU D3TOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

e OOBACHATH (PU3MUYECKHE SIBJICHUS, TIPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIAATh IIPUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKHUX IIIaroB ¢ OMOpoi Ha 1—2 WM3y4eHHBIX CBOMCTBa (PU3MUECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

e pemaTh pacy€THbIC 3adadyd B 1—2 JEWCTBUS, HCIOJIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEJIWYMHBI: HA OCHOBE aHaIM3a
YCIIOBHS 33J]a4i 3alHMChIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3HUECKHE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
NOJy4YeHHOU (PU3MUECKON BEIMYUHBL;

e pacmo3HaBaTb NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOILU
(pU3HUECKUX METOJOB, B OITMCAHUU UCCIEAOBAHUS BBIACISATH IPOBEPIEMOE
NpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
HOJyYEHHBI pe3ysbTaT, HAaXOAUTh OLIMOKM B XOJA€ OIbITa, JenaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaMm;

e IMPOBOAWTH OMNbBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
busznuecKux CBOWCTB TE: dbopMynpoBaThH IPOBEPSIEMbIEC
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYI0BaHUS,
3aMMChIBaTh X0/ ONBITa U (POPMYJIMPOBATH BHIBOJIBI;

e BBINOJHATH NPSIMBIE HM3MEPEHUS PACCTOSHMS, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIIEpPATypbl C MCHOJIb30BAaHUEM AaHAJIOTOBBIX U
uM(dpoBbIX MPUOOPOB, 3aMUCHIBATH I[OKA3aHUS MPUOOPOB C YUETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

e TPOBOJIUTH UCCIETOBAHUE 3aBUCUMOCTH OJAHOW (PU3NUECKON BEIMUUHBI OT
OPYrol € HCIOJb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYIIErocs Tela OT BPEMEHU JBWKEHHUS TEJa, CHUJIBI
TPEHUS CKOJIBKEHHUS OT Beca TeJla, KadecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIA COMPUKOCHOBEHUS TEJ, CHUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOUICH CUJIBI OT 00BEMaA
MOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT MIyOUHBbI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN
IUTaBaHUs TeJl, YCIOBHUI paBHOBECHs pblyara u OJIOKOB), y4acTBOBATh B
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IUIAHUPOBAaHUM Y4YEOHOTO HCCIIENOBaHUS, COOMpAaTh YCTAaHOBKY H
BBINOJIHATh M3MEPEHUS, Clenys IMPEeAOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BUJE
NOpEUIOKEHHBIX TaOIULl U TpaduKOB, AENaTh BBIBOJBI 10 pe3yibTaTaMm
HCCIICZIOBAaHUS;

e TMPOBOAWTH KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEIUYUH (IIOTHOCTD
BEIIECTBA JKUIKOCTH W TBEPAOTO Tela, CUjia TPEHHS] CKOJIBXECHHUS,
JaBI€HWE  BO3/yXa, BBITAJIKUBAIOUIas CWia, JCiCTByomas Ha
HOTPYKEHHOE B KHUJIKOCTh Te€J0, KOA()(UIMEHT MOJIEe3HOro NAEHUCTBUS
MOPOCTBIX MEXaHU3MOB), CHEAysd NPEIIOKEHHONM WHCTPYKLIHUU: TIPH
BBITIOJTHEHUH H3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCTISATH 3HAUCHNE UCKOMOW BEJTMUMHBI,

e COOMIOAATH MPABWIIA TEXHUKHU 0€30MacCHOCTHU MpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

e yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, JAMHAMOMETP, COOOIIAIOUIUECS COCY.bl, OapoMeTp,
phlyar, NOJIBUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

e XapaKTepU30BaTh TMPUHIMUIBI JCHCTBUSA HW3YYCHHBIX MPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha HMX ONHUCaHWs (B TOM YHCIE:
HNOJUIMITHUKHY, YCTPOWCTBO BOJONPOBOJA, T'HAPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEP, NOPIIHEBON HACOC, apEOMETP), UCIIOIB3Ys 3HAHUS
0 CBOMCTBax (M3MUECKUX SIBJICHUN U HEOOXOAMMbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e TMPUBOAUTH NOpHUMEpPbl  (HAXOAUTH HMHPOPMALMIO O  MpUMEpax)
NPAaKTUYECKOT0 HCIOJb30BaHUSA (PU3UUECKUX 3HAHUA B MOBCEIHEBHOM
KU3HU JIJIs1 oOecrieueHusi 0€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOIACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CpeIe;

e OCYIIECTBIATh OTOOpP MCTOYHUKOB wuH(popmarmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM [TOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HaHUA M TYTEM CpPAaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB BBIACIATH
MHPOPMAIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBOM WM MOXET OBITh
HEJIOCTOBEPHOM;

e HCIOJIb30BaTh MPU BBINOJIHEHWN YUEOHBIX 3aJJaHU HAYyYHO--MOMYJISIPHYIO
IUTEepaTypy (QU3MYECKOro COAEpKaHUs, CIPAaBOUYHBIE MaTepualbl,
pecypcbl cetu MHTepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CoO37aBaTh COOCTBEHHBIC KpPaTKUE MUCHMEHHBIC M YCTHBIE COOOIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIuu (HU3NIECKOTO COACPKAHUS, B TOM
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qrciie MyOJuYHO JenaTh KpaTKHe COOOILIEHHUS O pe3yjIbTaTax MPOEKTOB
WIKM y4eOHbIX MCCIENOBAaHUNA, MpPU H3TOM TPAMOTHO MCIOJIb30BaTh
U3YYCHHBIM TOHATUUHBIM ammapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3CHTAIUEH;

e TIpU BBINOJHEHUN YYEOHBIX MPOEKTOB M HCCICIOBAHUN pacmpenessiTh
003aHHOCTH B TpPYyNIE B COOTBETCTBUM C IOCTABICHHBIMU 3aJadyamH,
CIEAUTh 34 BBINOJHEHHEM IUIaHA JACHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIA  BKJIAJL B  JICITENIBHOCTh  TPYMIbl,  BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHEHHE OKPYKAIOIIHUX.

K xon1ty oOyuenus B 8 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM yPOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

e HCIIOJB30BATH MOHATHUSA: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSA BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe Tena, HACBIIIEHHBII M HEHACBIIICHHBIA Tap, BIIAXKHOCTh
BO3/lyXa, TEMIEepaTypa, BHYTPEHHSS SHEpPrus, TEIJIOBOM JIBUTaTElNb,
AJIIEMEHTAPHBIN JIEKTPUUYECKUM 3apsijl, SIEKTPUUECKOE I10JI€, IIPOBOIHUKU
U JUBJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;

e pasnuyaTh SIBJICHUS (TEIJIOBOE pACIIMpPEHUE U CKaTHe, TeIulolnepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAaUMBaHUE, KAIWUISIPHBIE SIBJICHUS, HCHApEeHUE,
KOHJIEHCAlUsl, IUIABJIEHHWE, KpHUCTAJIM3auus (OTBEpJEBaHUE), KHUIIECHUE,
TerIonepeaada (TemI0mpoOBOIHOCTD, KOHBEKIUS, U3Jy4YECHHE),
ANEKTPU3aLUs TeN, B3aUMOJECHUCTBHUE 3apsJI0B, IEUCTBUS dJIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOIECHCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO MOJISl Ha MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS WHIYKIHS)
[0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBJICHUE;

e pacro3HaBaTh TMPOSIBJICHUE M3YUYCHHBIX (DU3MYECKUX  SIBICHUH B
OKpY)XaloIlleM MHpE, B TOM YHCIE (PU3NYECKUE SBICHHUS B IPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE M KalWUISIpHbIE SIBJIEHUS B MPUPOJE,
KpucTauibl B mpupone, uziaydeHue ColnHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa, dJIEKTPUUYECKUE
SABJICHHUSI B aTMOcdepe, AIEKTPUUECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
nmosie 3eMiu, Jpeid TMONIOCOB, POJIb MAarHUTHOTO TIOJSI NIl KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, IPU ATOM NEPEBOAUTH MPAKTUUYECKYIO 3a]a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKU) (PUBMUECKUX
SIBJICHU;

e OIHUCHIBATh W3YUYCHHBIC CBOMCTBA TeNl U (DU3UUYCCKUE SBIICHUS, UCTIOIB3YS
dusnueckre BeTUUHMHBI (TEMIIEpaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, YJEeJIbHAs TEIUIOEMKOCTh BEIECTBA, yJElbHAs TEIUIOTa
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MJIaBJICHUS, yJelbHAs TEIUIoTa NapooOpa3oBaHUs, yAENbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(POUIMEHT TOJIE3HOTO [IEUCTBUS TEIUIOBOU
MAaIllMHbI, OTHOCUTEIbHAS BJIAXXHOCTh BO3/yXa, JJICKTPUYCCKUM 3apsij,
CHJia TOKa, DJICKTPUYECKOE HAaIpsHKEHHUE, CONMPOTHBJICHHWE IPOBOJIHHUKA,
yACIbHOE  CONPOTUBJIEHHWE  BEIIECTBAa, pabdoTa W MOIIHOCTH
AJEKTPUYECKOTO TOKAa), TMpU ONHCAHWKM NPaBUIBHO TPAKTOBATH
(bU3UYECKUI CMBICTT HUCTOJIb3yeMbIX BEJIWYWH, O003HAUYCHHUS U €IUHHUIIBI
bU3UYECKNX BEIUYUH, HAXOJIUThb (OPMYJIbI, CBS3bIBAIOIINE JaHHYIO
(GU3NYECKYI0 BEIWYMHY C JAPYTHUMH BEIWYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;

e XapakTepu3oBaTh CBOWCTBAa TeJ, (U3MYECKUE SBJICHUS U TPOLECCHI,
HCTIONB3YSI OCHOBHBIC TOJIOKEHUSI MOJICKYJISIPHO--KMHETUYECKOU TEOPUHU
CTPOCHHSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIUM TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMSs 3apsijia, 3akoH OMa sl ydyacTka eI, 3aKOH
Jlxoyns—JleHnia, 3akOH COXpPaHEHMSI DHEPruM, MpPU HSTOM JaBaTh
CJIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA U 3alHUChIBATH €r0 MaTeMaTHYECKOe
BBIpa)XKCHHUE;

e OOBACHATH (PUBMYECKHUE MPOLIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHO-CJICACTBEHHBIC CBSA3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOrM4eCKUxX
IIaroB ¢ Omnopol Ha 1-2 M3y4YEHHBIX CBOWCTBA (HU3WUYECKUX SIBJICHUH,
(bU3UYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacuéTHbIC 3agauyd B 2—3 JACHCTBHUS, HCHOJIb3YysSd 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIMKME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHallM3a
YCJIOBUSl 3a/laud 3alUChIBATh KPATKOE YCJIOBHE, BBISBISTH HEIOCTATOK
JAHHBIX JUISL pelieHus 3ajaud, BBIOMpPATh 3aKOHBI W (QOPMYJIBI,
HEOOXOMUMBIC Il €€ pelIeHUs, MPOBOAUTH pacuéThl U CpPaBHHUBATH
MOJTy4eHHOE 3HaUCHUE (DU3NUSCKOM BETMYMHBI C M3BECTHBIMU JAHHBIMU;

e pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU TMOMOIIU
(bU3UYECKUX METOJIOB, HCIOJIb3Yysl OMUCAaHUE WCCIICIOBAHUS, BBIJICIATH
MpOBEPSIEMOE  MPEJIOJIOKEHUE, OICHUBATh MPABUIBLHOCTh IOPsIKa
MPOBEICHUSI UCCIICIOBAHUS, JI€JIaTh BHIBOJIBI,

e TPOBOJWUTH OIBITHI 1O HAOMIOACHUIO (U3UMYCCKUX SBJICHUN WU
(bu3UYECKUX CBOMCTB TeJ (KanuJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/IyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUS U
HarpeBaHusl MpPU M3IYYCHUM OT LBETAa H3Iy4arolliedl (MOrIoaolei)
MMOBEPXHOCTHU, CKOPOCTh MCIAPEHHUs BOJBl OT TEMIEpaTypbl KUIKOCTU U
oMM €€ TOBEPXHOCTH, OJJIEKTpHU3alus Tel U B3aUMOJCHCTBHUE
AJIEKTPUUYECKUX 3apsiioB, B3aUMOJICMCTBUE TIOCTOSHHBIX MAarHuTOB,
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BU3yaJM3alUsl MAarHUTHBIX TIOJE€H MOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MAarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBa DIJIEKTPOABUTATENII TOCTOSHHOTO TOKa): (OpMyIHpOBaTh
IpoBepsAEeMbIe MPEANOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyI0BaHUS, OMMCHIBATH X0/ OTIBITA U (DOPMYITUPOBATH BHIBOIBI;

e BBINOJHATH MPSAMBIE  HU3MEPEHUS  TEeMIepaTypbl, OTHOCUTEIbHOM
BJIIQJXHOCTU BO3JyXa, CHJIbI TOKA, HAIPSHKEHUS C UCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB M JNATYMKOB (DU3UUYECKUX BEIMYMUH, CPaBHUBATH
pE3yNbTaThl U3BMEPEHUM C YUETOM 3aJIaHHON aOCOIIOTHOMN MOTPEIIHOCTH;

e TPOBOJWUTH UCCIICTOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BEIIMUUHBI OT
Ipyrol ¢ UCIOJB30BAaHUEM TMPSMBIX HU3MEPEHUU  (3aBUCHUMOCTD
CONPOTHUBJICHUSI TMPOBOJHUKA OT €ro JWHBI, IUIONIAJM TMOMEPEUYHOro
CEUYEHUS U YAECIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UOYIIETO 4epe3 IMPOBOAHUK, OT HANpsSKEHUS Ha POBOJHUKE,
UCCJIEIOBAHUE TOCIIEOBATEIBHOTO W  IMAPAJUIEIBHOTO  COEJUHEHUUN
MIPOBOJIHUKOB): IIJIJAHUPOBATh HCCIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs], CJIeAys MNPEMIOKEHHOMY IUIaHy, (PUKCUpPOBAThH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TpauUKOB,
JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEA0BaHNUS,

e TMPOBOJUTH KOCBEHHBIC H3MEPEHHUS (U3MUECKUX BeIUYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TMPOBOJHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOrO0 TOKA): IJIAHUPOBATh H3MEPEHHUs, cOOUpaTh
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIEIysl MPEAJIOKEHHOW WHCTPYKIHUH, U
BBIYUCIISITh 3HAUYEHUE BEJIUUNHBIL;

e CcOOMIOAATH MPABWIIA TEXHUKHU O€30MacCHOCTHU MpHU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

e XapaKTEepU30BaTh TMPHUHIUIIBI JCUCTBUS U3YYCHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa MX ONucaHus (B TOM 4YHUCITE:
CUCTEeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMeETp,
BOJIBTMETP, CUETUYHMK DJICKTPUUYECKOU HHEPIHH, DJIECKTPOOCBETUTEIIHHBIC
MpUOOPHI, HArpeBaTENbHbIE JIEKTPONIPUOOPHI (IPUMEPHI), dTEKTPUUECKUE
MPEJOXPAHUTEIU, DJIEKTPOMATHUT, JIEKTPOABUTATENb TOCTOSTHHOTO TOKA),
WCTIONIB3Yysl 3HAHUS O CBOWMCTBaX (PU3MUECKUX SIBICHUNW W HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

e pacmo3HaBaTh NPOCTHIE TEXHUYECKHUE YCTPOMCTBA W H3MEPHUTEIbHBIE
npuOOpel MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUraTelib BHYTPEHHETO
CrOpaHHusi, FJEKTPOCKOIl, PEOCTAaT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
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IIeTel ¢ MOCJIeI0BATEeIbHBIM U MapalIeTbHBIM COCTUHEHUEM DJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIeTIeH;

e TMPUBOAUTHL TpPHUMEPHl  (HAXOAWTh HWHPOPMAMIO O  MpUMEpax)
MPAKTUYECKOTO WCTOIB30BaHMS (U3MYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HU JUIs obecrniedeHrs 0€30MacHOCTH MpU OO0pallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHECHHS 3J0POBbS MU COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH cpejie;

e OCYIIECTBIATh TOWCK HWH(pOpMAIUU (PU3NYECKOTO COACp)KAHUS B
NHuTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUH H TyTEM CpPaBHCHHS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIACIATh HMH(POPMAIUIO, KOTOpas
SABJISIETCS] IPOTUBOPEUMBON MUITM MOKET OBITh HEJTOCTOBEPHOM;

e HCIOJb30BATh MPH BHINOJTHEHUH YY€OHBIX 3a/IaHU HAYYHO--TIOMYJISIPHYIO
TUTEPATYpy (U3HUECKOTO COAEpkKaHUS, CIPABOYHBIC MaTepUaIbI,
pecypchl cetu MHTEpHET, BiIaeTh MpuéMaMn KOHCTICKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBICE U KPATKUE YCTHBIE COOOICHUS,
0000mass uHOpPMAIMI0O U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTrO
comepkaHus, B TOM 4YHCIE MyOJWYHO TPEACTABIATh PE3yJIbTaThl
MIPOCKTHOW MJIM MCCIICIOBATEIBCKON JESITEIBHOCTH, TIPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHMHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

e TMPU BBHINIOJHEHUH YYEOHBIX IPOEKTOB M UCCIECAOBAHUNA (PU3UUECKHUX
IPOLIECCOB paclpenessiTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
MMOCTaBJICHHBIMH 3aJ[a9aMH, CJICIUTH 32 BBHIITOJIHCHHEM TUTaHA JESHCTBUN U
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAd B
JeSTeTLHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHUKATHBHOE B3aHMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHGIUKTHI.

K xonIty 00yueHus B 9 kjacce peaMeTHBIC pe3yIbTaThl HA 0A30BOM ypOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

e HCIMOJB30BaTh TIOHATHS: CHCTEMa OTCYETa, MaTepHalibHas TOYKa,
TPAeKTOPUsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIXKCHHS, Jehopmarius
(ympyrasi, mnjgacThuyeckas), TPEHUE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIIO,
IIEHTP TSOKECTH TBEPIOTO TeJIa, paBHOBECHE, MEXaHUYECKUE KOJICOAHMS U
BOJHBI, 3BYK, WH(GPa3ByK H YJIbTPAa3BYK, JJICKTPOMATHUTHBIE BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JATbHO30PKOCTb,
CHEKTPBI UCIYCKaHUS U TOTJIOIEHUs, anbda-, 0eTa- U raMmma-u3IydeHus,
M30TOTIBI, SITCPHAS SHEPTETHKA;
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e paznauyaTh SIBIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE
JBW)KEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBHXKEHHE MO0 OKPY>KHOCTH, B3aUMOJICUCTBHE
TE€J, PEaKTUBHOE JBIKEHUE, KOJIeOaTEIbHOE NBIXKEHHE (3aTyXaroliue U
BBIHY)KJICHHBIE KOJIeOaHMsI), pE30HAHC, BOJHOBOE IBWKCHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAXKEHUE U TPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHHe OeJIoro cBeTa B
CHEKTp M CJOXXEHHE CHEKTPalIbHBIX IIBETOB, JUCIEPCHUS CBETA,
€CTEeCTBEHHAasl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CIEKTpa
M3JIYYEHUs ) IO OMKUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SABJICHUE;

e pacmo3HaBaTh TNPOSIBJICHUE HW3YUYCHHBIX (DU3UYECKUX SBJICHUU B
OKpYy’KaroleM Mupe (B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MIPUJIUBHI U OTJIMBBI, ABMKEeHUE TIaHeT COTHEYHOM CUCTEMBI, pEaKTUBHOE
JNBW)KCHUE JKUBBIX OpPraHMU3MOB, BOCHPHSITUE 3BYKOB KHMBOTHBIMU,
3EMJIETPSICEHHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 3XO, IBETa Tel,
ONTUYECKHUE SBJICHUSI B MPHUPOJE, OUOJOTMUECKOE ACHCTBHE BUIUMOIO,
yabTpaUOJIETOBOIO W  PEHTICHOBCKOTO M3Iy4Y€HUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN (HOH, KOCMHUYECKHE Jy4Yd, PaJAHMOAKTHUBHOE H3Iy4CHUE
OPUPOJIHBIX MHUHEpAJOB, JIEUCTBUE PAAUOAKTUBHBIX W3IyYEHUNA Ha
OpraHu3M 4YeJIOBEKa), MPHU STOM IEPEBOJAUTH TMPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHUM;

e OIMCHIBATh M3YYCHHBIC CBOMCTBA TeNl U (DU3UYECKUE SBIICHUS, UCIIOIb3YS
¢dusnueckue BENWYUHBI (CpEIHSE M MTHOBEHHAs CKOPOCTh Tejla MpH
HEPAaBHOMEPHOM JIBI)KCHUH, YCKOPEHHE, TMEepeMEIleHHe, MyTh, YIJIoBas
CKOpPOCTbh, CHJIa TPEHHS, CHUJIa YIPYTOCTH, CHUJa TKECTH, YCKOPEHUE
CBOOOJHOrO TMAaJCHUS, BEC TeJia, HUMIIYJbC TeJla, HUMIIYJIbC CHIIbIL,
MexaHu4eckass padoTa M MOIIHOCTb, TOTEHIMAJIbHAS JHEPrus Teda,
NOJHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAJIbHAS SHEPIHs CKATON
NPYKUHBI, KUHETUYECKash DJHEpPrus, IOJIHAs MeXaHW4yecKas DHeprus,
MepUoJ U YacToTa KojeOaHuM, JyIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEb MPEJIOMJICHUS CPEAbl), MPU OMUCAHUU
MPaBUJIILHO TPAKTOBaTh (M3MYECKUN CMBICT HCTIOIB3YEMbIX BEIWYHH,
0003HAaUEHUA W EIWHHIBI (U3UYECKUX BEIWYUH, HAXOAWUTHh (HOPMYIIBI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpapUKHU U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYMH;

e XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBIECHUS M MPOIECCHI,
WCIIONB3Ys 3aKOH COXPAHEHUS! YHEPTrUU, 3aKOH BCEMHUPHOIO TATOTEHUS,
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OPUHIUI CYNEPHO3UIUMU CWJI, NPUHIUI OTHOCUTEIbHOCTU [ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCa, 3aKOHbl OTPaXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHMsI 3apsiI0BOI0 U MacCOBOTO YHUCEl
OpU SAEPHBIX PEaKUMsIX, NPU 3TOM JIaBaTh CIIOBECHYIO (DPOPMYIHPOBKY
3aKOHA M 3aIIMChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

e 00BACHATH (hU3HUECKHE MPOLIECCHl W CBOMCTBA TEJN, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKHUX ILIaroB ¢ OMOPOil Ha 2—3 M3Y4YEHHBIX CBOMCTBA (DU3MUECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

e pemath pacu€THble 3ajauyd (omuparouMecs Ha Ccucremy u3 23
YpaBHEHUI), UCOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: Ha OCHOBE aHajIu3a YCJIOBUSA 3a/ladyd 3allMChIBaTh KpaTKOe
yCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (pOpPMyJIBI, HEOOXOAUMBIE AJIl PELIEHUS], IPOBOJUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTh MOJYYEHHOIO 3HA4YeHUs (PU3NYecKon
BEJIMYUHBI;

e pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEUIUTh TPU TOMOIIH
(U3HUECKUX METOAOB, HCMOJb3YySl OMHCAHUE HCCIEIOBAHUA, BBIICIATH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLICHUBAaTh NPAaBUIBHOCTh MOPSAKA
OPOBEIACHUSI  MCCIEAOBAHUA, JEJlaTh BbIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIIBITOB,;

e IMPOBOAWTH OMbBITHI 1O HAOMIOJEHUIO (PUINYECKUX SBJICHUN WIH
(¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsl HHEPruu, 3aBUCUMOCTh NEPHOJa KOJEOAHW MNPy KMHHOTO
MasTHUKa OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSAMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pa3joxeHue Oeoro cBeTra B CIIEKTP, U3yYEHHE CBONCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie M CBOMCTB HM300pa)k€HUs NpenMeTra B coOuparomen
JMH3€, HAOJIOJIEHUE CIUIOIIHBIX W JIMHEHYaTbIX CIEKTPOB M3IIy4YeHUSs):
CaMOCTOSATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOUHOrO Habopa
o0Opy/nOBaHus, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(opMyITUpPOBATH BHIBOIBI;

e TPOBOAWTH MPH HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHI, ONpenemss
CpelHee 3HauyeHue u3MepsieMol BenuuuHbl ((POKYyCHOE paccTosHue
coOuparomieid JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpEeHUs
(M3MepuTeIHLHOTO MPUOOopa);

e TMPOBOAWTH KCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIMYUH C
UCTIONb30BaHUEM TPSMBIX HU3MEPEHUU (3aBUCHUMOCThH IyTH OT BpEMEHU
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IpU PaBHOYCKOPEHHOM JBIKEHUM 0€3 HadyalbHOM CKOpPOCTH, IMEpHoja
KoJIe0aHUII MaTeMaTH4YECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTPa)KEHUsl CBETa OT yrja MaJeHUs U yIya MPeJOMIIEHUs OT yria
NaJeHusA): IJIAaHUPOBaTh HCCIEIOBAHUE, CAMOCTOSITEIBHO COOUpPATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ylbTaThl MOJYyYEHHOM  3aBUCHMOCTH
¢u3znyecKux BEIMYMH B BUAE TaOJMI M TpadUKOB, JelaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEI0BAHNUS;

e IIPOBOAUTH KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEIMYUH (CpeaHsis
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, *KECTKOCTh MPYKUHBI, KOIPPUIMCHT
TPEHUs CKOJBXEHHS, MEXaHMuYeckas paboTa M MOUIHOCTh, 4acTOTa U
nepuoa KojeOaHuM MAaTeMaTUYecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKAas Cuja coOuparomed JIMH3bI, PaJuOaKTUBHBIA  (POH):
TUTAHUPOBATh M3MEPEHHS, COOMpaTh IKCIEPUMEHTATbHYIO YCTaHOBKY U
BBITIONHATh M3MEPEHUS, CIEAys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HaY€HHUE BEJIMYMHBI U aHAJTU3UPOBATH MOIYUCHHBIE PE3YIIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

e COOMIOAATH MPABUIJIA TEXHUKHU 0€30MacHOCTHU MpHU padboTe ¢ 1aO0paTOPHBIM
000pyI0BaHUEM;

e pa3iuuaTh OCHOBHBIC TPU3HAKU W3YYCHHBIX (PUIUIECKUX MOJICICH:
MaTepuagbHas TOYKa, abCOMIOTHO TBEPIOE TENO, TOYCHHBIH HCTOYHUK
CBeTa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MO/JIeIb ATOMHOTO SJIpa;

e XapaKTepu30BaTh MPUHIUNBI JCUCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAaHHUA (B TOM YHCIE:
CIUIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUA M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, IMepHuckomn, (¢oToannapar, OINTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMmepa BuiabcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBax (U3MYECKUX SBJICHUA U  HeoOXoaumble (U3UUECKUE
3aKOHOMEPHOCTH;

e HCIOJIb30BAaTh CXEMBl M CXEMaTUYHBIC PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX TPOIECCOB
NpU pEIIeHUH Yy4eOHO--MPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl s
MOCTPOCHHUS N300paKeHHI B IMJIOCKOM 3epKajie U cOOUparouiei TMH3e;

e TMPHUBOAUTH MNpuUMEpbl  (HAXOAUTh HH(OpPMALMIO O  TNPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUM B TOBCEIHEBHOM
KU3HU JJs1 obecriedeHusi 0€30MacHOCTH MPHU OOpaIlleHUH C TMPUOOpamMu M
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIOACHHUS
HOPM PKOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH CPE/IE;
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e OCYHIECTBIATh MOUCK WHOOpMAIMKU (PU3NYECKOTO CONEpKaHUS B
WuTepHeTe, caMoCTOATeThHO (DOPMYIHPYS TIOMCKOBBIN 3ampoC, HAXOIUTh
MyTH OTpeACNICHUs] JOCTOBEPHOCTH IMOJYYCHHON MH(POPMAIIMN Ha OCHOBE
UMEIOIINXCS 3HAHUH ¥ TOTIOJTHUTEIHHBIX HCTOYHHUKOB,

e HCIOJIb30BaTh MPU BBHINOJIHEHNN YUEOHBIX 3aJaHU HAYYHO--TOMYJISIPHYIO
aUTepaTypy (QHU3NYECKOrOo  COJEpKaHUs, CIPAaBOYHBIE MaTepuabl,
pecypcel cetu MHTepHET, BiIaaeTh NpuéMaMi KOHCTICKTUPOBAHHUS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJJTHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIICHMS HAa OCHOBE
uH(POpMAllMM W3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpkKaHMUS,
myOJIMYHO MPEICTABIATh PE3YIbTAThl IPOCKTHON MM MCCIIE0BATEIHCKOM
JESTeNIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJb30BaTh  HM3yYEHHBIN
HNOHATUHHBIM amnmapar M3y4yaeMoro pasjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTauued ¢ Y4e€ToM OCOOEHHOCTEH ayAuTOpUU

CBCPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kontpoabnsie | IIpakTuyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazgen 1.®u3uka u eé pojib B NO3HAHUHU OKPYKAKOIEr0 MUPA
buo K
1.1 ®du3sukKa - Hayka 0 IpUpoie 2 nommoreka O
https://m.edsoo.ru/7f416194
bu6 K
1.2 duznyeckre BeITNIHHEI 2 1 uosmorexa IO
https://m.edsoo.ru/7f416194
. bubnuoreka [JOK
1.3 EcTecTBEeHHOHAyUHBIN METO]1 TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.1leppoHavajibHble CBeICeHUS] O CTPOCHUH BellecTBa
b K
2.1 Crtpoenue BeniecTra 1 nbmmotexa O
https://m.edsoo.ru/71416194
29 JIBU>KEeHUE U B3aMMO/IEVCTBUE YACTHII ) 1 bu6mmotexka I[IOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6mmoteka I[IOK
2.3 Arperatible COCTOSIHHS BEIECTBA 2
P Hl https://m.edsoo.ru/7f416194
Hroro no pasaeny 5
Pasznen 3./[BuskeHue U B3aUMOAeHCTBHE TeJl
bu6nunoreka LIOK
3.1 Mexanudeckoe ABMKCHHE 3
A https://m.edsoo.ru/7f416194
3.2 Huepnus, macca, IOTHOCTh 4 1 bu6nunoreka LIOK
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Uroro no pazneny 21
Pa3znen 4./[aBjieHne TBEPABIX TeJ, dKUIAKOCTEH U ra3oB
41 [asnenue. [lepenaua naBneHus TBEPABIMU 3 bubnnoreka [IOK
' TeJIaMH, JKUJAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBiaeHue KUIKOCTH 5 bubnnorexa [IOK
https://m.edsoo.ru/7f416194
4.3 AtmocdepHoe naBiieHue 6 bubmorexa HOK
https://m.edsoo.ru/7f416194
44 JelicTBrE KUAKOCTH U T'a3a HAa MOTPYKEHHOE 7 1 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nes 5.PaGora n MmomiHOCTh. JHEprus
bu6mmotexka I[IOK
5.1 Pab 3 1
aboTa 1 MOTIHOCTE https://m.edsoo.ru/7f416194
bu6mmoteka I[IOK
5.2 IIpocTteie MexaHu3 5 1
POCTBIC MEXAHHSMBL https://m.edsoo.ru/7f416194
53 MexaHnyeckas SHEPrus 4 1 1 brbmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 12
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8 KVIACC

KoaunuecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa31eJioB H TEM nudpoBbIe
Ne i/t P Konrtpoasnbie | IIpakTnuyeckue (ubp )
MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
Pa3nen 1. TenyioBrle siBJIEHHS
. bub6mmoreka [IOK
1.1 CTpoeHue 1 CBOMCTBA BEIIECTBA 7
https://m.edsoo.ru/7f4181ce
1.2 TeruoBbIe TPOLIECCHI 21 1 5 Bubmorexa ITOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgen 2.9/ekTpryeckne U MATHUTHBIE SIBJIEHUS
71 DIeKTpUUECKHE 3apsibl. 3apsHKEHHbBIE TeTa 7 1 bubnnoreka [IOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
b K
22 IToCTOSHHBIN IEKTPUUECKUI TOK 20 1 7 nomorexa O
https://m.edsoo.ru/7f4181ce
23 MarsuutHble ABiIeHUS 6 1 1.5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6nmorexka [IOK
24 9 4
JICKTPOMATHHTHAL HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 14.5
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9 KVIACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue
(uudposbie)
n/ | pasgenoBuTeM | Beer | KoHTpoJbH IIpakTHyeck
oOpa3oBarte/ibHbIE
n NMpOrpamMmabl 0 ble padoThbI ue padoThbl
pecypchbl
Pasznen 1.Mexannueckue siBJICHUS
Mexanndeckoe
bu6nmmoreka [IOK
JIBIOKEHHE U
1.1 10 1 https://m.edsoo.ru/7f41
CHOCOOBI €10
adab6
OITHCAaHUS
. bubnuoreka [JOK
B3anmoneicteu
1.2 20 1 3 https://m.edsoo.ru/7f41
€ Ten
ada6
bubnuorexa [JOK
3aKOHEI
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHECHHUS
ada6
Hroro no pazneny 40
Pa3zgen 2.Mexannueckue KoJ1e0AHUSA U BOJTHEI
Mexanuueckue bubmorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41
KoJIEOaHU
adab6
bu6mmoteka I[IOK
Mexanndeckue
22 8 1 3 https://m.edsoo.ru/7f41
BOJIHBIL. 3BYK
adab6
Hroro no pazaeny 15
Pa3nen 3.2/eKTpoMaruuTHOE MoOJi€ U JJIeKTPOMATHUTHbIE BOJIHBI
ONEKTPOMArHUT
bubmmoteka [IOK
HOE€ TI0JIE U
3.1 S — 6 2 https://m.edsoo.ru/7f41
P ada6
bI€ BOJIHEI B
Uroro no pazneny 6
Pa3znea 4.CBeToBbIe SIBJICHHUS
3aKOHBI bubnunorexa LIOK
4.1 pacnpocTpaHeH! 6 2 https://m.edsoo.ru/7f41
s CBETa adab6
JIMH3EI 1 bubnunoreka LIOK
4.2 OIITHYECKHUE 6 3 https://m.edsoo.ru/7f41
npuOOpHI ada6
4.3 Paznoxenue 3 2 bubmuorexa [IOK
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0eJIoro cBeTa B https://m.edsoo.ru/7f41

CIIEKTD ada6

Hroro no pazneny 15

Pa3nea 5. KBaHTOBBIE ABJICHUSA

Ucnyckanue u bubmmoreka [JOK
5.1 IIOTJIOIICHUE 4 1 https://m.edsoo.ru/7f41
CBE€Ta aTOMOM ad4a6
Crpoctite bubnuorexa [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41
aTOMHOTO si]Ipa
ada6
P r— bubnnorexa [JOK
5.3 P 7 1 1 https://m.edsoo.ru/7f41
peakuuu
ada6
Hroro no pazneny 17

Pa3pnen 6.IloBTOpUTEIbHO-0000 A0 M MOAYJIb

[ToBTOpEHME U

0000111eHHE bu6nmorexa LIOK
6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41

Kypca pu3uku 3a a4a6
7-9 xnacc

Hroro no pazgeny 9

OBILEE
KOJIMYECTBO
YACOB T10
[TPOTPAMME

102 3 27

[lokyMeHT co3fiaH B anekTpoHHol dopme. Ne 36 ot 29.08.2023. VcnonHutens: 3akmesa U.T. 0 3IEKTPOHHbIA
CtpaHuua 37 u3 38. CtpaHuua cosagana: 11.03.2024 13:25 =¥ TATAPCTAH


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Jluct cornacoBaHus k gokymeHTy Ne 36 ot 29.08.2023
MHnunaTop cornacosaHnus: 3aknea W.I. Qupektop
CornacoBaHune nHnyuunposaro: 11.03.2024 13:25

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 3aknesa U.I". A

11.03.2024 - 13:26
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