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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHOW MPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKEHUH U TpeOoBaHWM K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHON 00pa30OBaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETILIUY Mpeno/iaBaHus yueOHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OPraHU3ALMIO0 H3YyYECHHS
(GU3MKKM Ha NEITENIbHOCTHOM OCHOBe. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycraHaBiIMBaeT paclpeiesieHue yueOHOro MaTepuana
1o rojgaMm oOyueHus (1Mo Kjaccam), npejjaraeT IpUMEpHYIO MOCJIE0BATEIbHOCTD
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEM 00yJaronuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MOMOUIHM YYUTEIIO B CO3/IaHNU pabouell mporpaMMel 110 y4eOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJ0rnel, acCTpOHOMUEN 1 pu3HUecKoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHUpA, MPEIOCTABISIET HauOoJee SCHbIE
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CI0C00a MOIyUYSHHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna W3 raaBHBIX 3a7a4 (PU3UUEecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUM E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE MPEINOJIaraeT OBJAJCHHE
CIIEIYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;
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e HHTEPIPETHPOBATH JAHHBIC U UCTIOIB30BaTh HAYUHBIC JOKA3ATEILCTBA IS
MIOJTYYCHUS BHIBOJIOBY.

[lenmn wsyueHus GU3UMKA HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
OmpejiesieHbl B KOHUEMIMK TpernojaBaHus ydeOHoro mnpeamera «®Pusukay B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enpepanuu, peamu3yromux
OCHOBHBIE 00111€00pa30BaTENbHBIEC TPOTPAMMBI.

Lenu nzydenust GU3uKu:

e IMpuOOpEeTEeHHWE HHTEpeca M CTPEMIICHUS OOYy4YaloIIUXCi K HAyYHOMY
U3YUYEHUIO TPHUPOJIbI, PA3BUTHE HUX HMHTEIUICKTyalIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC MTO3HAHUS U (pOopMUPOBaHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa H3y4ECHHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opmMupoBaHMEe MpeACTaBICHUN O POJU (PUIHKU IS PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE MPEACTABICHHM O  BO3MOXHBIX  cdepax  Oynaymiei
poecCHOHaNbHOM NESITENIbHOCTH, CBA3aHHON ¢ (DU3UKOM, MOJATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTmkeHne 3THX Ieliel mporpaMMbl 1o (U3WKE Ha ypOBHE OCHOBHOTO

o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

e TmpuoOpeTeHHWe 3HAHUM O JHUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

e MpUOOpPETEHHUE YMEHUW OMHUCHIBATH U OOBSCHITH (PU3UUYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

e OCBOCHHE METOJOB PEIICHUS TNPOCTEHIINX pPAaCUETHBIX 3aJad C
UCIIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

e pa3BUTHEC YMEHUU HAOIIOIATh MPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCICIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOEHHE MPUEMOB PabOTHI ¢ MHPOPMAIHEH (PU3NIECKOTO CoMep KaHMUs,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

e 3HAKOMCTBO cO chepaMu IpodecCHoHaTbLHON eITeIIbHOCTH, CBI3aHHBIMH
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (DU3UYECKOM HAYKH.
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OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 1acoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemselii B mporpamMMe mno (pu3HKe mepeyeHb J1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEMH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMeHa 10 (pU3UKE.
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COJAEPKAHUE OBYUYEHUA

7 KUIIACC
@Pu3uka U €€ poJib B NO3HAHNH OKPY’KaIOIEero Mupa.

@®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit MexxryHapoiHasi CUCTEMA €UHMUII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKH HU3Yy4alOT IPUPOAY.
EcTecTBEeHHOHAyuYHBIII METOJl NO3HaHWA: HAOJIIOJEHUE, MOCTaHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT 1O MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabogaeMoro apyieHus. Onucanne (PU3NYECKUX SIBJICHUN ¢ IOMOIIBIO MOZeNen

Hemoncmpauuu.
1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUS.

2. ®duznueckue npubOOPHI U MPOLEAYpPa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpezneneHue pa3MepoB MabIX TEL.

5. M3mepenue TeMmeparypbl HOpH MHOMOIIM >XKUAKOCTHOIO TEPMOMETpPA H

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHusi MO MPOBEPKE TUIMOTE3bI: JATLHOCTh MOJIETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHaya/ibHbIE CBeIEeHUsI 0 CTPOEHNH BelllecTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJICKYJb, HX pa3Mmepbl. OIbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTRA.

JBrkenne uactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temriepaTypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPJIbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JHemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysum.
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3. HaOmionenue ~ siBIeHUN,  OOBSCHSIONIUMXCA  MPUTSHDKEHUEM WM
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITH IO HAOJIIOACHUIO TEIJIOBOIO PACHIMPEHHMS Ia30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBnenue uHepuMH. 3aKOH WHEpUUHU. B3anMopneicTBue Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BEIIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl C MOMOILBIO AUHAMOMETpA. SIBJICHHE TSATOTEHUSI U CUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOonelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUpOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS TeNa.
2. N3mepeHune CKOpOCTH MPSAMOIMHENHOTO JIBUKCHUS.
3. HaGmronenue siBneHus MHEPIUU.
4. HabmnroneHue U3MEHEHUsI CKOPOCTH TPU B3aUMOJCUCTBUU TEJ.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnvie pabomel u onvimol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IMIapuKa 1o
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OMNBITEI, JTEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshkeHUs (Iedopmariun)
MPY>KUHBI OT TIPUII0KEHHOW CHUITBI.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

/laBjieHUe TBEPABIX TeJ, }KUJAKOCTEH U ra3oB.
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JlaBnenue. CriocoObl yMEHBIICHUS M yBEIUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, TemnepaTrypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocyasl. [ mapaBnnyeckue MeXaHu3MBbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepHOTO J1aBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YclOBHE IUIaBaHUsI TEJI: TIFIABAHUE WM MOTPY>KEHHE TEJT B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B KUJIKOCTh
YaCcTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npaBuiio» mexanuku. Koadgdurment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckass W TNOTEHUUANIbHAS DHEPTHS.
[IpeBpaliieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. Ilpumepsl NIPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON OBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

TermoBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKECHHS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TerIonepeaavya u CoBepIieHne padboTsl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIINS, U3JIyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeryioBoro Oananca. IlmaBienue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

JHemoncmpayuu.

1. HaOmonenue OpOyHOBCKOTO TBUKEHHUS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HaOnronenue TenioBoro paciumpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH 0o0bEéMa M HarpeBaHUM WM
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxnaxxaeHue IpU COBEPIICHUN PaOOTHI.

HarpeBanwne npu coBepiiieHHH paboThl BHEITHUMH CHUIIaAMHU.

10. CpaBHEHHE TEINIOEMKOCTEN pa3IMUHbBIX BEIIECTB.

11. HaOmaronenue KuneHus.

12. HabnroeHue mocTosiHCTBa TEMITEPATYPhI MTPH TIIIABJICHUH.

13. Mojieau TEIIOBBIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

1. OmnbITHI 110 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO HMPUTSIKEHUS.

2. OnbITHI 0 BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM MJIU caxapa.

3. OnpIThl IO HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U

TBEPIBIX TEIL.

4. OmpeneneHue AaBJISHUs BO3yXa B OaJJIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

6. IIpoBepka rumore3sl JMHEHHON 3aBUCUMOCTH JIJTHHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUYECKOUN TPYOKE OT TEMITePATYPhI.
7. HaOmronenue wuW3MEHEHUs BHYTPEHHEHW OJHEPrHMM Tejda B pPe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HccnenoBaHue sIBICHUS TEIIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropst4er BOJIBL.

9. OmpeneneHrve  KOJMYECTBA  TEIUIOTHI, IOJY4YEHHOrO BOJAOW  MpH

TEII000MEHE C HAarpeThiM METAJUTMYECKUM HUITUHIPOM.

10. OnipeniesieHne yAeIbHOM TETIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca UCrapeHus.

12. OnipeniesieHue OTHOCUTEIBHOM BIIAXKHOCTH BO3/TyXa.

13. OnpeniesieHue yAeabHON TETUIOTHI IJIaBJICHUS JibJA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUYECKUX 3apsaoB. BzaumopeicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

v ok W
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cToYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuactka unenu. [locnenoBarenbHoOe U MapajyIeIbHOE COEIUHEHHUE MPOBOJHUKOB.

PaGota © MOIIHOCTH dJIeKTpUYecKoro Toka. 3akoH JDxoyns—JleHna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBHUE MOCTOSHHBIX MAarHUTOB. MarauTHoe
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[pMeHeHne 3JIEKTPOMArHUTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcrnonb30BaHHWE JJEKTPOJBUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M cTOUHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIN pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKkoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUMN.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

L 0 N o Uk wN R
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18. OnbIT DpcTeaa.

19. MarauTHoe 1noJjie Toka. DJIEKTPOMarHur.

20. JlericTBME€ MAarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

21. DJEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

22. MccnenoBaHue ABIEHUS 3IEKTPOMArHUTHOM MHTYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCMMOCTh HAIlPaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCIOBUM €ro
BO3HUKHOBEHUS.

25. DJEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

1. OnpIThl TO HAONIOACHUIO SIEKTpHU3aUUM TeJl UHAYKIUEH U Mpu
COMPUKOCHOBEHUH.

2. HccnepoBaHue HOEUCTBUS 3IEKTPUUYECKOTO IO HA MPOBOAHUKH U

JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune u peryJupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT

CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OTNBITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUs U MaTepHaa.

8. IlpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM

o vk~ w

COEJIMHEHHH JIByX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jjsi CHJbl TOKA MpPU MAPAIIICIBHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenenenue paboThI NEKTPUUECKOT0 TOKA, UIYILEro 4epe3 pe3ucTop.

11. OnpeiesieHHe  MOIIHOCTU  3JIEKTPUYECKOIO  TOKA, BBIAEISAEMON Ha
pe3ucrope.

12. MccnegoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4epe3 JIAMIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJ[ narpesarens.

14. MccnegoBaHre MarHUTHOTO B3aUMOJICMCTBUS TOCTOSIHHBIX MarHUTOB.

15. 3yueHne MarHuTHOTO MOJIsl MOCTOSTHHBIX MAarHUTOB MPU UX 00bEIMHEHUN
Y pa3JICJICHNH.

16. MccnegoBanue NeMCTBUS JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KAaTyLIKH C TOKOM M MarHuTa OT CWJIbI TOKA U HAIPaBJIEHNS TOKA B KaTYIIKE.

18. 3yueHue AeiiCTBUS MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.
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19. KoHcTpynpoBanue u nzydeHue paboThl AJIEKTPOIBUTATES.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe aBmkeHue. CBoOomHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepseiit 3ak0H Hprorona. Bropoy 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMII CyNEPIIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHust. CBs3b HEpruu U padoThl. [loTeHIManbHas YJHEPTUSI Tela, TOAHATOTO Ha
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHeprus ckarou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGnrogeHune MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYCTA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO JIBUKEHHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenune nBmxeHus Tea Mo OKPYKHOCTH.
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6. HaOmroneHne MexaHM4ECKUX SIBJIECHUH, MPOUCXOJAIIMX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKU.

7. 3aBUCHUMOCTb YCKOPEHHMs Te€la OT Macchl Tejla U JACHCTBYIOLIEH Ha HETo
CHJIBI.

Habnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

9. M3MeHeHHe Beca Teja IpU YCKOPEHHOM JIBH>KECHHH.

10. Ilepenaua uMmitynbca npy B3aUMOJECHCTBUM TEN.

11. IIpeobpa3zoBanusi SHEPTUU NIPU B3aUMOJICHCTBUU TEIL.

12. CoxpaHeHHEe UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHe UMITYJIbCa TTPH a0COTIOTHO YIPYrOM B3aUMOACHCTBUU.

14. HabnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU IIPU CBOOOTHOM MaJCHUU.

16. CoxpaHeHHEe MEXaHNUECKON YHEPTHH NPH JABMKEHUU TeJla o1 JeHCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBanue TpakTa Il pa3roHa U JaJbHEUIIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

2. OmpeneneHue cpegHEN CKOPOCTH CKOJIbKEHUs OpycKa WM JIBHXKEHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHre YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JABMKEHUHU IIO
HAKJIOHHOU INTIOCKOCTH.

4. WccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH MpPU PaBHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

5. IIpoBepka TUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBW)XEHUH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILHE ITPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. MccnenmoBaHue 3aBUCMMOCTH CHUJIbI TPEHHSI CKOJIBXKEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

7. Omnpenenenue K03PpGULIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenre padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TEJa 10
TOPU30HTAJIbHOM ITOBEPXHOCTH.

10. Onpegenenne pabOThl CHIIBI  YNPYTOCTH TMpU  MNOAbEME Tpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3y4eHune 3aKoHa COXPAHEHUS SHEPTUH.

MexaHnu4yeckue KoJe0aHNs U BOJIHBI.
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KonebarensHoe nermxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTya. MaTeMaTudecKui U NPYKUHHBIM MasTHUKH. 1IpeBpamenne
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MONEPEYHbIe BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacHpOCTPAHEHHS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmronenue koneOGaHuil Tel MOJ JACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezneneHne dYacTOTbl M TE€pUOJIa KOJEOAHWI MaTeMaTH4ecKOoro
MasiTHUKA.

2. OmnpexeneHue 4acTOThl U Mepruoa KojaeodaHui Mpy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA

OT Macchl Irpysa.
5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepeHue yckopeHus CBOOOIHOTO NaJeHUSI.
DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMArHuTHoIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

o oA W
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Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeTroBbI€ SIBJICHHS.

JlyueBas  momenp  ceera.  Mcrounuku ~— ceera.  IIpsamonuHelHoe
pacnpoctpaHenue cseta. 3atmMeHust CosHua u JIynsl. Otpakenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop ayueit B aua3e. OnTryeckas cucteMa (hoToarmnapara, MUKpOCKOTIa
u Teneckona. ['na3 kak ontuyeckas cucrema. biim3opyKkocTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop tydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxenp riaa3a.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

W X N Uk W E

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKEHHUH CBETAa PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH yTila OTPAKEHHUS CBETOBOTO Jiyda OT YIJIa
najICHUsI.

2. M3ydeHne xapakTEPUCTHK U300pKCHUS MPEAMETA B TUIOCKOM 3epKae.

3. HccnenoBanue 3aBUCUMOCTH yTJja MPEIOMIIEHUS CBETOBOTO Jiyda OT yIJia
MaJICHUS] HA TPAHUIIE «BO3YyX—CTEKIION.

4. ITlomyueHnue n300pa’keHHM C TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenne (OKYCHOTO PACCTOSIHHUS M ONTHYCCKON CHIIBI coOMparomei
JIMH3HI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmbBITHI TIO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.
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KBaHnToBbIE fiBJICHUS.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHre ceera aroMoM. KBaHThl. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomMHoro snpa. M3orombl. PannoakTuBHBIE
npeBpaienus. [lepron momypacmnana aTOMHBIX SIEP.

SnepHbie peakiuu. 3aKOHBI COXpPAHEHHUs 3apsiJOBOTO U MAacCOBOrO YHUCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHeprervka. J[eWCTBUS paguOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaOnrogeHue CIIOMIHBIX U JUHEWYATHIX CIEKTPOB U3JTYUYCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIMU YaCTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOIIUN MOIYJIb TIPEAHA3HAYEH JJIsI CUCTEMATU3alUN
1 000011IeHUS TPEIMETHOTO COJIEPKAHUS U OTIBITA JIESITEIHLHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakyKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3uke ajig 0OydaroImmxcsi, BRIOPaBIIMX 3TOT
y4eOHBII IpeIMeT.

[Ipy M3ydeHUM AAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJIAJICHUEC YMEHUSIMHU OOBSCHITH (PU3HMUYECKUE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIC 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATEIbHOCTHBIN XapaKTep IaHHOTO pa3jielia peaausyercs 3a
CYET TOTO, YTO OOYJAFOIINECS BHITIONHSIOT 3aJaHus, B KOTOPBIX UM MPEJIaraeTcs:
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HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAYyYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYIKAIOIIECH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUM, B TOM
qHCIIe TSl IPOBEPKU TUTIOTE3 M MOYYCHUS TEOPETUICCKUX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoOJIee BAKHBIX JTOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOXIYJS BKIIOYAeT OKCIIEPUMEHTAILHOE
UCClIeIoBaHHEe 000O0IIaroero xapakrepa. MoIylb 3aBEpIIAETCS MPOBEICHUEM
JTUArHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHus.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pPE3yJIbTATOB.

B pesynbrare uzyueHus UMK Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B

YacCTH:

e 1) MaTpMOTH4YECKOr0 BOCTIMTAHUSA:

e - NPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
(bu3ruecKol HayKu;

e - IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - TOTOBHOCTbH K aKTUBHOMY YUYaCTHUIO B 00CYX/I€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHUI
busuKy;

e - OCO3HaHUE BAXHOCTH MOPAIbHO-3THUYECKUX MPUHLHUIIOB B JEATEIBHOCTH
YUYE€HOrO;

e 3)3CTETHYeCKOr0 BOCIIUTAHMS:

e - BOCIPHUATHE ICTETUYECKUX KAdyeCTB (PM3MUECKON HAyKH: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

e - OCO3HAaHHUE IIEHHOCTU (PU3NYECKOW HAYKM KAaK MOIIHOTO HWHCTPYyMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIBTYPBI;

e - pa3BUTHE HAy4YHOW JIOOO3HATENBLHOCTH, MHTEpeca K HCCIeI0BaTEIbCKON
NEATEIIbHOCTH;

e 5) ¢dopMupoBaHus  KYJbTYPbl  3I0POBbSI M  JIMOLMOHAJIBLHOIO
0/1aromoJry4us:

e - OCO3HaHME LIEHHOCTH Oe3omacHoro oOpa3a >XHM3HM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpPaHCIIOPTE, Ha JOPOTax, C AJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JOMAITHUX yCIIOBUSX;

e - chOpMHPOBAHHOCTH HaBBIKA pedieKCcHu, MPU3HAHUE CBOETO MpaBa Ha OIMUOKY
Y TAKOTO e MpaBa y JPYroro 4eJoBeKa;

e 06) TPYAOBOIO BOCIIUTAHMSA:

e - AKTUBHOE y4YacTHE B PEIICHUH TMPAKTUYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTeNpHON  OpraHM3alliH, TOpoAa, Kpas) TEXHOJOTHMYECKOH U
COIMAJIbHON HAMPABIEHHOCTH, TPEOYIOMINX B TOM YHCIIC ¥ (PU3UIECKUX 3HAHHMIM;
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e - MHTEPEC K MPAKTUIECKOMY U3yUCHHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUS 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPEeJIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIMPaABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHHIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH YE€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUN;

e - OLEHKA CBOMX JCHCTBHUH C Y4YETOM BIIMSHMS Ha OKpPYXaroLlyK Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JICUCTBUS,  PETYJSTUBHbBIC
YHUBEpCaAIbHbIC YUEOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aAeicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTAaHABIWBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,
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e BBIABIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paCCMAaTPHUBAEMbIX (haKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCAIINUXCS K (PU3NIECKUM SIBIICHHSIM;

e BBIABJIATh NMPUYMHHO-CICACTBEHHBIC CBSI3U MPU H3YYCHUH (PHU3NIECKUX
SABJICHUH U TIPOLIECCOB, JI€TIATh BHIBOJIBI C HCIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJBUTaTh THUIOTE3bl O B3aUMOCBS3AX
(bU3UYEeCKUX BEINYNH;

e CaMOCTOSITEJIBHO BBIOMPATH CIOCO0 pelieHus yueOHo! Gu3nIecKoi 3a1auu
(cpaBHEHME HECKOJIbKUX BapUAaHTOB pEIICHMs, BBHIOOp Hauboliee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

e HCIOJIb30BATh BOMPOCHI KaK UCCIIEIOBATEIICKU HHCTPYMEHT TTO3HAHMS;

e TMPOBOJUTH MO CAMOCTOSITEIILHO COCTABICHHOMY IIJIAHY OMBIT, HECIOXKHBIM
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

e OIICHMBATh HAa TMPUMEHUMOCTh U JOCTOBEPHOCTh HHGOPMAIIUIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

e CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

e TMPOTHO3UPOBATH BO3MOXKHOE JajibHEWIIee pa3BUTHE (DUINIECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nndopmanueii:

e TMPUMEHATH PA3IUYHBIE METO/bI, NHCTPYMEHTBI U 3aIlIPOChI MPHU MOKUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

e AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAIbHYIO (QopMy mpefcTaBiICHUS
uHpopMallMu U WUIIOCTPUPOBATh pelIaeMble 3aJayd  HECJIOXKHBIMU
CXeMaMH, uarpaMMaMu, HTHOU rpadukoi u ux KOMOUHAITUSIMU.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

e B XOJZI¢ OOCYyXJeHHs yuyeOHOTO Marepuaina, pe3ysbTaToB JabOpaTOPHBIX
paboT ¥ IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 0OCYKIaeMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHHE 3aJlaud U MOJJIep KaHue
O1arokeaTeIbHOCTH OOIICHUS;

e COINOCTaBJISITh CBOM CYXKACHUS C CYXKACHUSMH JAPYTUX YYaCTHUKOB
nuasnora, OOHapYKUBATh Pa3InYUe U CXOCTBO MO3UITHI;

e BBIPAXKATH CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
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e TyOJIMYHO MPEICTABIATH PE3YIbTaThl BHINOTHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

e TIOHMMATh U UCIOJIb30BATh MPEUMYILIECTBA KOMAaHIHON U MHAUBUIY ATbHON
paboThI IIPH PEIIEHNN KOHKPETHON (PU3NYECKON MPOOIEMBI;

e IPUHMMATH LIEJIM COBMECTHOW NIE€ATEIBHOCTH, OPraHU30BBIBATH JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

e BBINOJHATH CBOIO YacTh paOOTHI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/1bl;

e OLEHMBATh KAayeCTBO CBOEro BKJIaJa B OOLIMH MPOAYKT HO KPUTEPHSIM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHUBEpPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

Camoopranuzamnus:

e BBIABJIATH MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUTsl petieHust (PU3NYECKUX 3HaHUM;

e OpPHEHTHPOBATbCS B  PA3IMYHBIX TOJAXO0JAaX MPUHATHS  pELICHUH
(MHOUBUOYaNbHOE, TPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pEHICHUN
rpynmnoi);

e CaMOCTOSITEJIBHO COCTaBIISAITh AJITOPUTM PEIICHUs (PU3NUECKON 3a1aul WIH
IJlaHa MCCIEJOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;

e JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U IIpeajiaraTh jiaH €€ u3MEHEeHUS;

e OOBSICHATHP MNPUYUHBI  JOCTHKEHUS  (HEJOCTHIXKEHHUS) Ppe3yJbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCHTHb KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YMCIIE B XOJ BBIITOJIHEHUS
(¢u3MYEeCKOro MCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKILIHX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBUAIM;

e CTaBUTH ce0sl HA MECTO JPYroro 4eJoBeKa B XO/€ CIopa WK AUCKYCCHUU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;

e TMpPHU3HABATh CBOE MPABO Ha OUIMOKY NpU pelIeHnU (PU3NYECKUX 3a/a4 UIu
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIbTATBI
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K koHiy oOyuenust B 7 kjiacce npeIMeTHbIC pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIMOJB30BAaTh TMOHATHS:  (U3HUECKME U  XUMHYECKUE  SIBJICHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJMHEWHOE), TPACKTOPHUsS, pPaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ymopyras, — IUIaCTUYECKasl),  HEBECOMOCTH,
COOOIIAIOTNECS COCY/IBI;

e paznmuuath sBiIeHUA (AUQPQY3us, TEIIOBOE ABIKCHUE YAaCTHIl BELIECTBA,
pPaBHOMEPHOE  JIB)KCHUE, HEPAaBHOMEPHOE  JBWKEHHE, HWHEpLHS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(PEepHOE [1aBJICHUE, IUIABAHHME TEJ, MNPEBPALLECHUS MEXaHUYECKOM
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

e paclo3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uuciie (U3UUYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBUKEHHUS C Pa3IUYHBIMU CKOPOCTSIMU B >KMBOU U HEXKUBOU
IPUPOAE, ACUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMOoc(epHOro JaBJIECHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHH;

e ONUCHIBaTh U3YUYEHHBIE CBOWCTBA TeN U (PU3UUECKUE SIBJICHUSA, UCIIONb3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOTro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIas
CWJIa, MEXaHW4yeckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAJIbHASL JHEPIHs), NpPH ONUCAHWUU [PABWIBHO TPAKTOBATH
($u3NYECKU CMBICI UCTIONB3YEMbIX BEJTUUHUH, UX 0003HAYEHUS U €TUHULIbI
(GU3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

e XapakTepH30BaTh CBOICTBa Tels, (U3MUECKHe SBICHUS U MPOLECCHI,
UCIIOJIB3Ysl MpaBUJIa CJIOKEHHs CWJI (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYeCKOU
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SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

o OOBACHATH (PU3MUECKHE SBICHHUS, POIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBAa (PU3UUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

e pewmiaTb pacy€THbIE 3a7auyd B 1—2 JEUCTBHA, HCHOJIB3YyS 3aKOHBI M
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCJIOBHE, OJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

e pacmo3HaBaTh MpPOOJIEMBI, KOTOPbIE MOYKHO pEHIMTh IPH [OMOIIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCJIEOBAHMS BBIIEISATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yibTaTam;

e IPOBOAMUTH OMNBITHI MO HAOMIOACHHIO (U3MUECKUX SIBICHUW WU
(bu3MYEeCKUX CBOMCTB TeN: (POPMYTUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

e BBINOJIHATh NPSIMbIE HM3MEPEHUS PACCTOSHMS, BPEMEHHM, MacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

e IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTU OJHON (PU3MUECKON BETUUYHUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO ABMXKYILETOCs Tela OT BPEMEHU JIBHXKEHUS TeJa, CUJIbl TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS NMPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCHMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUMU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEPEHUs, CJenysl MPeaoKEHHOMY IIaHy, (UKCHPOBATH
pe3yNbTaThl MOJTYYEHHONM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE
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NPEIJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

e TMPOBOAWTH KOCBEHHBIC HU3MEpEeHHs (PU3NUECKHX BEIUYUH (TJIIOTHOCTD
BEIECTBA )KUJIKOCTH U TBEPIOTO TEja, CUIJIa TPEHUSI CKOJIBKEHUS, TAaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTByIOIas Ha TMOrPYXEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEeHU CcoOUpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYUCISTH
3HaYE€HHE UCKOMOW BEJIMYUHBI,

e COOJIIOATH MPABUIIA TEXHUKHU 0€30MacCHOCTHU MpHU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

e yKa3bIBaTh MPUHIUMBI ACUCTBUS MPHOOPOB M TEXHHUUYECKHX YCTPONCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTb;

e XapakTepH30BaTh MPHUHIMUMBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, APEOMETP), UCIONb3Ys 3HAHUS
O CBOICTBaX (PU3HUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TMPUBOAUTH NpUMEpPbl  (HAXOAUTh HHPOpPMALMIO O  MPHUMEPAX)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHust 0€30MacHOCTH MpU OOpaIieHu ¢ mpudopamu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpeie;

e OCYIIECTBJIATh OTOOp MCTOYHUKOB HHPopMmanmu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CPABHEHUS Pa3JIMYHBIX HCTOYHUKOB BBIICIATH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

e HCIOJB30BaTh MPH BHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISAPHYIO
JAUTEpaTypy (HU3HUECKOTo COAepKaHus, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MHTepHer, BhageTb NpUEMaMH KOHCHEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e coO37aBaTh COOCTBEHHBIC KpPAaTKHE MUCHhMEHHBIC M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJIMYHO JIeJaTh KpaTKue COOOLIEHHS O pe3yJibTaTaX MPOEKTOB MU
y4eOHBIX HCCIeIOBAaHUI, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yUEHHBIN
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NOHATUWMHBIN ammapaT Kypca (U3HKH, COMPOBOXKAATh BBICTYIUICHHE
MPE3CHTAIUEN;

e TIpPHU BBHINIOJHEHUH YYEOHBIX MPOEKTOB M HCCIECIOBAHHUM paclpeneniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHM 3aJadaMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K koH1y oOyuenus B 8 kiiacce npeIMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaOIIUXCSl YMEHUIA:

e HCIIOJB30BATh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HBIC Tela, HACBHIIICHHBIH W HEHACHIIICHHBIN TMap, BIIAXHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pasnuyaTh ABJICHMS (TEIJIOBOE pACIIMpPEHUE U CKaTHe, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPU3aLUs TEN, B3AUMOJEHCTBUE 3apsA0B, NEHUCTBUS AIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

e pacmo3HaBaTb IMPOSIBICHUE W3YYEHHbIX (U3UYECKUX SBICHUUA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Ipupoie, usiydyeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, MHESI, CHETa, SJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd NoarCOB, POJIb MATHUTHOTO MOJIS J1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IPU3HAKU) (PUINYECKUX
SIBIICHU;

e ONUCHIBATh U3YUYECHHBIE CBOWCTBA TeNl U (PU3UYECKUE SBJICHUSA, UCIIONb3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHAsl TeIjoTa MapooOpa3oBaHusi, yJeibHas TEIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro MACHCTBUS TEIIOBOM
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MAalIHbI, OTHOCUTENbHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUUYECKUN 3apsi, cuila
TOKa, DJIEKTPUYECKOE HANpsHKEHHE, CONPOTUBJIEHUE IPOBOJHHKA,
yAETBHOE COMPOTUBIICHUE BEIIECTBA, paO0Ta U MOIIHOCTH AIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUYHH,
HaXOAUTh (POPMYJIBI, CBSI3BIBAIOIIUE NAaHHYIO (U3NYECKYIO BEIUYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH HU3YYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

e XapaKTEepU30BaTh CBOWCTBa TeJ, (U3MYECKUE SBICHUS M IPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTpPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH Oma [ yJacTKa LEenu, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPTUH, ITPH 3TOM J1aBaTh CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;

e OOBICHATH (PU3UUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYECKUX
1IaroB ¢ Omnopod Ha |—2 M3yYEeHHBIX CBOMCTBA (PU3UUYECKUX SIBJICHHM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THbIC 3aJa4u B 2—3 JCUCTBUA, HCIOJb3YS 3aKOHBI M
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalv3a
YCJIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMHU;

e pacno3HaBaTb MPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh NpPU MOMOLIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsAJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€TIaTh BHIBOJbL;

e TMPOBOJUTH ONBITHI MO HAOMIOACHUIO (U3MYECKUX SABJICHUA WU
(bu3MYECKUX CBOMCTB Tel (KamWJLISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpH M3JIYYEHUU OT IBETa M3Iydaromield (MOoriouaromniei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUsI BOJABI OT TEMIIEPATyphbl KUJIKOCTH U
oWaa €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEHUCTBHE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEHWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOIO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWUTA,
CBOMCTBa 3JEKTPOJABHUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH
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MIPOBEPSEMbIC MPEOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000OpyI0BaHUS, OTMMCHIBATH XO]T OTIBITA U (DOPMYJIUPOBATH BBIBOIHI,

e BBINOJIHATH NPSIMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEILHON BIAXKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

e TMPOBOJUTH UCCICAOBAHUE 3aBUCUMOCTU OJTHOU (PM3UYECKOW BEITUYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO COIPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
WIyLIEro 4epe3 MNPOBOAHUK, OT HaNpsHDKEHHWST Ha  MPOBOJHUKE,
WCCIICOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COECIVHEHUU
MPOBOJTHUKOB): TIJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBHITIOJIHATh W3MEPEHUsI, CJIeNys NPEJIO)KEHHOMY IUIaHy, (DUKCHUPOBATH
pe3yJIbTaThl MOTYUYEHHON 3aBUCUMOCTH B BUJIE Ta0JIUIl U rpadUKOB, 1€NIaTh
BBIBOJIBI 110 PE3yJIbTATAM UCCIICIOBAHUS;

e TMPOBOJUTH KOCBEHHbIC W3MEpEHUs] (UBUYECKUX BEIMYUH (yIeabHas
TEIJIOEMKOCTh  BEIECTBAa, COMPOTUBIEHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): IUJIAHUPOBATh M3MEPEHUs, COOUpPATh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYS MPEAJI0KEHHOW WHCTPYKLIHH, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBIL;

e COOJIIONATH MPABWIIA TEXHUKH 0€30MacHOCTHU MpHU paboTe ¢ 1abopaTOPHBIM
00opy10BaHUEM;

e XapakTEepU30BaTh MPHUHIUIBLI JEHCTBUS W3YyUYECHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOILUICHUS JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEepMETP, BOJILTMETP,
CUETUMK DJICKTPUYECKOW DHEPIHH, JIJIEKTPOOCBETUTEIBHBIC TMPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
MPEIOXPAHUTEIU, IIEKTPOMATHUT, DJICKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIOJIB3Ys 3HaHUSI O CBOMCTBaX (DM3MUYECKUX SBICHUNW M HEOOXOJUMBbIC
dbuznyecKkre 3aKOHOMEPHOCTH;

e pacmo3HaBaThb NPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIbHBIC
pUOOPHI MO CXEMaM M CXEMATHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTaTEIb BHYTPEHHETO CrOpaHusl,
AJIEKTPOCKOI, PEOCTAT), COCTABJISATH CXEMbl DJICKTPUYECKUX IIeled ¢
MOCJIEA0BATEIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUCCKUX TIETICH;

e TMPUBOAUTH TpUMEpPhl (HAXOAUTh HHPOpPMAIMIO O  TPUMEPAX)
MPAKTUYECKOTO MCIOJIb30BaHUSl (PU3MUECKUX 3HAHUW B TMOBCEIHEBHOM
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KU3HU 1)1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

e OCYHIECTBJIAITb MOMCK HHpOpMauu (U3NYECKOTO COJACPKAHUS B
WHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUW M MYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

e HCIOJIb30BaTh NP BBINOJIHEHUH YUYEOHBIX 3a/laHUN HAyYHO-TOIYJIIPHYIO
JUTEpaTypy (PU3HUECKOTO COAECPIKaHUs, CIIPAaBOYHbIE MAaTEPHUAIIbL, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;

e co37aBaThb COOCTBEHHBIC NMHCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
0o0o0mias MHGOPMALKI0O M3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO
COJEpKaHusl, B TOM YKCJIe IMyOJINYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALINEH;

e IIpU BBIIOJHEHUH YYEOHBIX IPOEKTOB U HCCIENOBAHUN (PUINUECKUX
IPOLIECCOB paclpeiesaTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3@ BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJ€KBAaTHO OLIEHUBaTh COOCTBEHHBIH BKJIAJ B
JEATEIbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIily oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e HCIMOJBb30BAaTh TMOHATHS: CHUCTEMA OTCU€Ta, MarepuajgbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIbHOCTh MEXaHWYECKOro ABMXXKEHHUS, nedopmanus
(ympyrasi, miacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH()PA3BYK U yJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- u ramMmma-u3ny4eHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

e pasnuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTpaKeHUE
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3BYKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHHWE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITy4YEeHHsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

e pacmo3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3HUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIMBBI U OTJIVMBBI, IBUKEHUE MIAHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHW3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOIOTHUECKOe AEUCTBHUE BUIMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIM
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE pPAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

e ONMCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAas CKOPOCTh Tejla Ipu
HEpPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTbh, YIJIOBAas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI U EIUHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIUYHMHY C APYTMMH BEJIUYHHAMM,
CTPOUTbH rpaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

e XapakTepu3oBaTh CBOICTBa Tes, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPIO3ULMA CHJI, MPUHIMUI OTHOCHUTENbHOCTH [ 'anmuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUCBIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;
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e OOBACHATH (PU3MUYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (DPU3MUECKUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

e pewniaTh pacU€THBIE 3a/1a4 (OUPAKOUIUECS HAa CUCTEMY U3 2—3 ypaBHEHMIA),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIOUINE WU U30bITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIBL,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI,

e pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIIUTh TMPH MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHME HCCIENOBAaHUS, BBIICIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOIEHUH 1 OIBITOB;

e TMPOBOAWTH OMBITHI TO HAOMIOACHUIO (U3MYECKUX SBICHUNA WU
¢uznyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPAMOJIMHEHHOE PaCIPOCTPAHCHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyIOBaHUSs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

e IPOBOAMUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsaeMOl BeIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPa);

e IMPOBOAMTH MCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UUYECKMX BEJIUYUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yTIja MaJeHus W yria NpeJoMJICHHUS OT yria
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
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¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

e TMPOBOAWTH KOCBEHHbIE M3MEpPEHUs1 (U3UUECKUX BEIMYUH (CpEeaHsIs
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKHMHHOTO MAasTHUKOB, ONTHYECKAas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs, CIeysl MPEJIOKEHHON WHCTPYKIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJTyUYEHHBIE PE3yIbTAThI C YIETOM 3aJaHHOM
IIOTPEIIHOCTH U3MEPEHNN;

e coOxrofaTh NpaBuia TEXHUKU 0€30MacCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
o0opy1I0BaHUEM;

e pa3nMuaTh OCHOBHBIC TPU3HAKH W3YYCHHBIX (DU3HMUECKUX MOJICIICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHas MOJENb aTOMa, HyKJIOHHAs! MOZIEITb
aTOMHOTO s111pa;

e XapakTepU30BaThb MPUHIMNBI JECUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmucaHus (B TOM YHUCIE:
CIHUIOMETP, MOATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MEepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

e HCIOJB30BaTh CXEMBI M CXEMATHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB IIPU
pelieHnrn  y4eOHO-NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie U COOMpAaroLIel JIMH3E;

e TMPUBOAUTH MpUMEpPbl (HAXOAUTh HHPOpPMALMIO O  MPHUMEPaAX)
MPAKTHYECKOTO HCIHOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpejie;

e OCYHIICCTBIIATh TMOWCK WHPOpMAIuu (GU3MYECKOTO COJACpKAHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYsI MOMCKOBBINA 3allpoc, HAXOAUTh
NyTU ONpeesIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MHQOpMAIK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,
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e HCIOJB30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3alaHUil HAYyYHO-TOMYJISAPHYIO
JAUTEpaTypy (HPU3HUECKOTO COAEpKaHus, CIIPAaBOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaThb COOCTBEHHbBIC MHUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpMAIlMUM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COACpIKAHMS,
myOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM HIIM UCCIIEI0BATEIbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHUE TMpe3eHTalueil ¢ y4eToM OCOOEHHOCTEW ayAauTOpuu
CBEPCTHHUKOB.
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32 Wuepiusi, Mmacca, MIOTHOCTD 4
3.3 Cuia. Bune! cun 14 1
Hroro no pazneny 21

Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra30B

Hasnenue. [lepenaua

4.1 JIaBJICHUS TBEPJIBIMU TEJIAMH, 3
AKUJKOCTSIMU U ra3zaMu
4.2 JlaBieHune KUIKOCTH 5
4.3 ATMochepHOe 1aBJICHHE 6
€HCTBUE KUJKOCTHU U Tra3a
44 A g 7 2
Ha NIOrpyXEHHOE B HUX TEIIO
Hroro no pazneny 21
Pasnea 5. PaGora m MOIIHOCTB. JHEpIrus
5.1 PaGota u moutHOCTH 3
5.2 IIpocTsie MeXaHU3MBI 5
53 Mexanudeckas dHEpIrus 4 1
Hroro no pasneny 12
PesepBHOe Bpems 3

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

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

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

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

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

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

4 12
I10 ITPOIT'PAMME 08

[lokymeHT co3aaH B anekTpoHHon copme. Ne corn-19397734-1 ot 18.10.2025. WcnonHutens: Xapucos ®.P. 0 INEKTPOHHbIA
Ctpanuua 35 n3 102. CtpaHuua co3gaHa: 18.10.2025 11:51 =¥ TATAPCTAH



8 KUIACC

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

Ne i/t

Pa3gen 1. TensioBbIe ABJICHUSA

1.1 CTpoeHue U CBOMCTBA BEIIECTBA

1.2 TeruoBbie MPOIECCHI

Hroro no pazneny

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

SJIGKTpI/ILICCKI/Ie 3apsabl. 3ap${)KeHHLIe TCI1a

2.1
U UX B3aUMOJEiCTBUE
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK
2.3 MarHuTHbIE SIBJICHUS
24 DNIEKTPOMarHuTHasE MHIYKIUS

Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Beero KonTpoabHbie
padoThI
7
21 1
28
7
20 2
6 1
4
37
3
68 4

IpakTuyeckue
padoThI

1.5

14.5

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KoandecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeEM

Ne i/ KonTpoabHbie
IporpamMmmaI Bcero
padoThI
Pa3zgen 1. Mexannueckue siBJICHHUS
L1 Mexannueckoe IBUKEHHUE U CIIOCOOBI €ro 10
' OTIMICAHUS
1.2 B3anmonelictBue Tei 20 1
1.3 3aKOHBI COXPaHEHUS 10
Uroro no pazueny 40
Paznen 2. Mexanndeckne K0Je0aHUA H BOJHBI
2.1 MexaHnuueckue Kojie0anus 7
2.2 MexaHnyeckue BOJIHBL. 3BYK 8 1
Hroro no pazneny 15

Pasznen 3. BJIEKTI)OMaFHI/ITHOC I10JI€ U JIEKTPOMATIrHUTHBIC BOJTHbI

DJIEKTPOMArHuTHOE MOJIE U

3.1 6

ANIEKTPOMATHUTHBIE BOJIHBI
Hroro no pazneny 6

Pasgea 4. CBeToBbIe ABJIEHUSA

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI PacCIpOCTPaHEHHUS CBETA
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI
4.3 Pasnoxxenne 6emoro cBeTa B CIIEKTP

Uroro no pazneny

Pasznen 5. KBanToBble iBJIeHUA

5.1 Henyckanue u nornoueHne ¢cBeTa aroMoM
5.2 Ctpoenue aToOMHOTO siipa
53 SnepHbie peakuuu

Hroro no pazneny

Pasnea 6. [loBTopuTebH0-0000IaI0IM I MOYJIb

6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS
' Kypca ¢pu3uku 3a 7-9 kiacc

Hroro no pazneny

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

17

102

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4acoB
Ne Jara

Tema ypoka KonTpoJbHbIe IIpakTHYeckue
n/n Bceero HU3YYEeHUS

padoThI padoThI

®usnka — Hayka o npupoze. SBienus
npupobl. U3ndecKue ABICHUS

MeXaHI/IquKI/IC, TCILIOBBIC, DJICKTPHUUYCCKUC,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC ABJICHUS

3 dusznyeckue BEIUUYMHBI U UX HU3MCPCHHUC 1

VYpok-uccnenosanue "M3mepenue
4 TEMIIEPATypbl IPU MOMOLIH KHIKOCTHOI'O 1 1
TEPMOMETPA U AaTYUKa TeMIepaTypsl”

Kak ¢usuka u apyrue ecTecTBEeHHbIE HAyKU
M3y4aroT npupoay. EcrecTBeHHOHAYYHBII
MeTo no3Hanus. Onucanue GU3nyecKux
SIBJICHUI C TOMOIITBIO MOJIEJICH
VYpok-uccnenosanue "IIpoBepka runoTessl:
JAIbHOCTh MOJIETA IApUKA, MYIIEHHOTO
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OO0JIbIle
BBICOTA ITycKa"
7 JIBH)KEHME YacTUIl BEIlleCTBa 1
Ypoxk-uccienoBanue «OnbITH IO
8 HaOJII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS 1 1
ra3oBy

9 ArperatHble COCTOSIHHS BEIIECTBA 1
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10

11

12
13

14

15

16

17

18

19

20

21

B3anmocBs3b MKy CBOMCTBAMH BEILECTB B
Pa3HBIX arperaTHbIX COCTOSHUSX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI

Mexanunueckoe qBukeHue. PaBHoMepHoOE 1
HEPaBHOMEPHOE JIBUKECHUE

CxopocTb. Eqununibl ckopocTu

Pacuer nmyTH ¥ BpeMeHM IBH>)KEHUS
Crpoenue BemiecTBa. ONBITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOECHUE
BelIeCTBa

WNuepuus. 3akon unepuun. Bzaumoaeincraue
TeJ KaK IPUYMHA U3MEHEHUSI CKOPOCTH
JBUKEHUS TEIl

[TnotHoCTh BemecTBa. Pacuer macchl u
o0BeMa Tesa Mo ero MIOTHOCTH
JlabopaTtopHas pabora «OnpeneneHue
IUIOTHOCTH TBEPAOTO TEJIa»

Pemrenune 3anau no teme "I1noTHOCTH
Berecrna"

Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas padorta «M3yuenue
3aBUCHUMOCTH pacTshKeHUs (AepopMariim)

MIPYKUHBI OT NPUIIOKEHHON CUIIBI»

SIBnenune Tarorenus. Cuia TSHKECTH

[lokymeHT co3aaH B anekTpoHHon copme. Ne corn-19397734-1 ot 18.10.2025. WcnonHutens: Xapucos ®.P.

Ctpanuua 41 n3 102. CtpaHuua co3gaHa: 18.10.2025 11:51

il INIEKTPOHHBIH
=¥ TATAPCTAH



22

23

24
25

26

27

28

29

30

31

32

33

CBs13p MEX]ly CUJION TSYKECTH U MAcCol Tela.
Bec Tena. Pemenune 3amau no teme "Cuiia
TsDKEeCTH"

Cuna TsKeCcTH Ha IpYyruX IUIaHEeTax.
DuU3nYecKUe XapaKTEPUCTUKHU IIAHET

N3amepenune cun. JJunamomerp
Bec Tena. Hesecomocth

CrnosxeHue IByX CHJI, HAIIPaBJIEHHBIX 110
OJIHOM IIpsiMOil. PaBHOACHCTBYIOIIAs CHIT

Pemrenne 3ama4d mo reme
"PaBHopeiicTByromas cuin"

TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B IpUpoe U TEXHUKE

JlaboparopHas padota «3yuenue
3aBUCHMOCTH CHJIBI TPCHHSI CKOJIBKCHUS OT
CWJIBI JIaBJICHUS M XapaKTepa
COIPHUKACAIOIINXCS TIOBEPXHOCTEW

Pemenue 3amau Ha onpenenexnue
PaBHOJECUCTBYIOLIEN CHJIIBI

Pemenne 3amau mo remaMm: «Bec Tenay,
«I"'paduueckoe nzobpakenue cun», « CUIbD»,
«PaBHOIEUCTBYIOIIAs CHAIDY

KonTponbhas pabota no remam:
«MexaHunueckoe IBHXeHuey, «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3zobpaxeHue cun», «CUIIbD»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIIUYUCHUA JaBJICHUSA
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34

35

36

37

38
39

40

41

42

43

44

45

46

47

JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00béMa, TeMIieparypbl

[lepenaua naBneHus TBEPIABIMU TEIAMH,
JKUIKOCTSIMU U razamMu. 3akoH Ilackais

HaBJ’IeHI/Ie B XXUJIKOCTH U Ira3€, BBI3BAHHOC
HefICTBI/ICM CHJIBI TSAXKECTHU

Pemenue 3anau o teme «J/lapienue B
YKUJIKOCTH U Ta3e. 3akoH [lackaiisi»

CooOuiaromuecs cocyabl
I'mapaBnuyeckmii npece

Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc

Atmocdepa 3emmu. [Ipudannbl
CYLIECTBOBAHUS BO3AYIIHOM 000JI0UKH
3emin. 3aBUCUMOCTH aTMOC(hepHOTO
JIaBJICHUS OT BBICOTHI HaJl ypPOBHEM MOPSI
Bec Bo3nyxa. ATmochepHoe aBieHue
N3mepenne armocdeproro napnenus. OnbIT
Toppuuennun

3aBHCUMOCTB aTMOC(EPHOTO JAaBIEHUS OT
BBICOTBI HaJl YDPOBHEM MODSI
bapomerp-anepoua. ATMocdepHoe qaBieHue
Ha pa3JIMYHBIX BBICOTAX

Pemenue 3amau mo reme "AtMmochepHoe
nasieHue"

I[eﬁCTBHC JKUJIKOCTHU U T'a3a Ha NOTPYIKCHHOC
B HUX TCJIO. ApXI/IMe,Z[OBa chJia
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48

49

50

51

52

53
54

55

56

57

58

JlaboparopHas pabota «OnpeneneHue
BBITAJIKUBAIOILECH CHJIbI, ICHCTBYIOLIEH HA
TEJI0, MOTPYKEHHOE B KHJIKOCTbH)

JIaboparopHasi paboTta 1o Teme
«HccnenoBanme 3aBUCHMOCTH Beca Telia B
BOJIC OT 00bEMA MOTPYIKEHHOHN B KUIAKOCTh
JaCTH TeJIa»

IlnaBanue Texn

JlaboparopHas pabdota "KoHCTpynpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U
omnpezeneHue e€ rpy3onoabEMHocTH"

Pemenune 3amad no temam: «IlnaBanue
CyIoOB. BOB,I[YXOHJ'IaBaHI/IC», ((HaBJ'IeHI/IC
TBEPAbIX TCII, )KHZ[KOCTGﬁ U ra3oB»

Mexanuyeckas pabora

MoiHocTh. EAUHUIEI MOIIIHOCTH
Ypok-uccnenosanue "Pacy€T MoIHOCTH,
pa3BuUBaeMoOM pH Mo IbEME 1o JiecTHUIIE"
[Ipocteie Mexanu3msbl. Poruar. PaBHoBecue
CHUJI Ha pblyare

KonrtponsHas pabora no teme «/laBnenue
TBEPJIBIX TEJ, KHUJKOCTEH U ra3oB» /
Bcepoccuiickas npoBepouHas paboTta

PeseprubIit ypok. Paborta ¢ Tekctamu mo
TeMe «/laBineHue TBEPABIX Tell, KUAKOCTEN 1
ra3oB» / Bcepoccuiickast mpoBepouHas
pabora
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59

60

61

62

63

64

65

66

67

68

Preruaru B TexHuke, OBITY U IPUPO/IE.
JlaboparopHas padorta «ccnenoBanue
YCIIOBU PaBHOBECHUS PblYara

Pemenue 3amay o teme «Y CIIOBUSA
paBHOBeCI/ISI pblqara»

Koaddunuent nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KIIJI HakKIOHHOM IIIOCKOCTH

Pemenue 3agau mo teme "Pabora,
motHocTh, KITI"

Mexannueckas sHeprus. Kunernueckas u
IIOTEHIMAIbHAS YHEPT U

3aKoH COXpaHCHHA MEXaHHYeCKOM OHCPIun

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIepUMEHTAJIbHOE OIPEACIICHHUE
W3MEHEHUs KUHETUYECKON U MOTEHIUATbHON
SHEPTUHU MPU CKATHIBAHUM TEJIA 1O
HAaKJIOHHOM TIOCKOCTH"

KonTponbhas pabora no teme «Pabora u
MOIIHOCTb. DHEPIHsD»
Pesepublit ypok. Paborta ¢ Tekcramu mo

TeMe "Mexannueckoe IBiKeHune"

PesepBHblit ypok. Paborta ¢ TekcTamu 1o
teme "Pabota. MomuocTs. DHeprus"

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

0.5

0.5

12
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8 KUIACC

Ne i/t

10

11

Tema ypoka

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOW TEOPUU U UX OIBITHBIE
MOJITBEPKICHUS

Macca u pa3mep aTOMOB U MOJIEKYJ
Mopenu TBEpAOro, JKUAKOTO U
ra3o00pa3HOro COCTOSIHUI BellecTBa
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
ra3000pa3HOr0 COCTOSIHUI BEIIECTBA HA
OCHOBE IOJIOKEHHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

Kpucrannuueckue u amopgHbIe Tena
CmauuBaHue ¥ KanWIISIPHOCTD.
IToBEepXHOCTHOE HATSKEHUE

TennoBoe pacmIMpeHne U cxaTue
Temmnepatypa. CBs3b TEMIIEPATYPBI CO
CKOPOCTBIO TEIUIOBOT'O IBUYKEHUS YaCTHUI]
Buyrpennsist aneprus. CrnocoObl U3MEHEHUs
BHYTPEHHEHN YHEPTrUn

Bune! rennonepenaun

VYpok-koudepenuus "[IpakTuueckoe
HCII0JIb30BaHUE TEIIOBBIX CBOKCTB BELIECTB
U MaTepUasoB B LIEJSX dHeprocoepexenns"”

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus
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12

13

14

15

16

17

18

19

20

21

22

KonnuectBo TemioTsl. Y aenpHas
TCIINIOEMKOCTD

YpaBHEHHE TEIJIOBOTO OaaHca.
TeriooO0MeH 1 TeIUIOBOE paBHOBECHE

JlaGopaTtopHast pabdota "HcciaenoBanue
SBIJICHUS TEIJIO0OOMEHA MPU CMEIIMBaHUU
XOJIOJTHOW U ropsideit BobI"

Pacuer xonuuecTBa TCIIIIOTHI,
HeO6XOI[I/IMOFO AJIs1 HarpeBaHus TCJia U
BBIACIISICMOI'O UM IIPpU OXJIAXKIACHUHU

JlabopaTtopHast pabora "Onpeznenenue
paTopHasd p P
YACIBbHOU TEIJIOEMKOCTH BemiecTra"

DHeprus TOIMBa. Y AeabHas TEIIoTa
CropaHus

IInaBnenue u OTBCPACBAHUC
KPpUCTATNINYCCKUX TECJI. YaenpHas TemioTa
IIJ1aBJICHUA

JIaOopaTtopHas padora "Omnpeneienue
paTop p p
YACIBbHOU TEIJIOTHI TUTABJICHHUS Jibjia"

[TapooOpa3zoBanue u KOHICHCAIIHSI.
Hcnapenne

Kunenue. Y nenpHas Temiora
napooOpa3oBaHUs M KOHJCHCAIIHH.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHS

Brnaxnocts Bo3nyxa. Jlaboparopuas pabota

"OnpeneneHre OTHOCUTENBHOM BIIaKHOCTH
BO3qyXa"
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23

24

25

26

27

28

29

30

31

32

33

34

Pemenne 3amau Ha OnpeaACIICHUEC BJIAXKXHOCTU
BO3ayXa

[TpuHIMTIBI PaOOTHI TETIOBBIX ABUTATEICH.
[TapoBas TypOuHa. /[Burarens BHyTpEHHETO
CropaHus

KIIJI rennoBoro auraress. TemnaoBeie
JIBUTATEJIHN M 3aI[UTa OKPYKaIoEel cpeIbl

3aKoH COXpaHCHHA U IIPCBpPAIICHUA S9HCPIrUn
B TCILIOBBIX IIpOLECCax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TemnoBele ABIeHNA. 3Menenne
arperaTHbIX COCTOSIHUH BerecTBa"

KoHnTtposbhas padora mo teme "TermoBbie
ABJIeHUs. VI3MeHeHune arperaTHbIX
COCTOsIHUI BerecTBa"

Onexrpuszauus Tei. J[Ba poga
IIEKTPUYECKUX 3apSAI0B
VYpok-uccienoBanue "OneKTpu3anus Tel
MHAYKIHMEW U IPU CONPUKOCHOBEHUN"
B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kymona

Onexrpuueckoe nojue. HampsokeHHOCTD
aneKkTpudeckoro noss. [Ipuanun
CYNEPIO3ULNH IIEKTPUUECKUX TTOJIEH
Hocurenu anexkTpruueckux 3apsiioB.
OnemeHTapHbIN 3apsaa. CTpoeHne aToMa
[TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXpPaHEHHUS IEKTPUUYECKOTO 3apsijia
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35

36

37

38

39

40

41

42

43

44

45

46

Pewienne 3a1a4 Ha IpUMEHEHUE CBOMCTB
JJICKTPUYECKUX 3apAN0B

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyuiectBoBanus. MIcTouHuKH
AJIEKTPUYECKOTO TOKA

JlelicTBUA 2JIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiicteue
3JICKTPUYECKOTO TTOJISI Ha POBOJHUKHU U
JIADTICKTPUKH"

DIIEKTPUUYECKHUH TOK B METAJLIaX,
JKUJIKOCTSIX U ra3ax

SJIGKTpI/ILICCKaSI LIenb U €€ cOCTaBHBIC YacTU

Cuna toka. JlaboparopHas pabora
"N3mepeHue u peryiupoBaHue CUibl TOKa"

DNeKTprYecKoe HanpshKeHue. BoapTmerp.
JlaGopaTtopHast paborta "U3mepenue u
peryiupoBaHue HanmpsHKeHus "

COHpOTI/IBJ'IeHI/Ie IMPOBOJHUKA. YaenpHOE
COIIPOTUBJICHUEC BCIICCTBA

JlabopaTtopHas pabota "3aBUCUMOCTh
ANEKTPUYECKOTO COMPOTUBICHUS

MPOBOJAHMKA OT €T0 JJIUHBI, TUIOIIA U
MONEPEYHOr0 CeYeHus u maTepuana”

3aBUCHMOCTH CHJIBI TOKA OT HAMPSKCHHUS.
3akoH Oma 1S ydacTKa enu

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH CUJIBI TOKA, UIYLIETO Yepe3

0.5

0.5
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48

49

50

51

52

53

54

55

56

57

PE3UCTOP, OT COIIPOTUBIIEHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
[TocnenoBarenbHOE U NapaieIbHOE
COCIMHEHUS TIPOBOTHUKOB

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TTPpU
MOCJIeI0BAaTEIbHOM COETUHEHUH JIBYX
pe3uctopos"

JlaboparopHas pabota "IIpoBepka npaBuina
JUTSL CUJIBI TOKA MPU HapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenue 3amau Ha mpumeHenue 3akona Oma
JUISL pa3JIMYHOTO COEAMHEHUS TPOBOIHUKOB
PaboTa 1 MOIIIHOCTH AJNEKTPUUECKOTO TOKA.
3akon J[xoynsa-Jlenna

JlaGopatopHas pabota "OnpezneneHue
paboThI U MOIITHOCTH AJIEKTPUIECKOTO TOKA"
DIIeKTpUUECKHE e U MOTPEOnTENN
aIIeKTpudecKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

ITocTossHHBIE MAarHUTHI, UX B3aUMOAECHCTBUE
Ypok-uccnenosanue "M3ydenue nosen
MOCTOSIHHBIX MAarHUTOB"

MaruutHoe nojie. MarHuTHoe noJie 3eMiiv U
€ro 3HaYCHHE IS )KU3HU Ha 3emiie
[ToarotoBka Kk KOHTPOJIBHOU paboTeE MO TeEMe
"DyeKTpuYecKue 3apsaanl. 3apsoKCHHbBIC Tena
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59

60

61

62

63

64

U UX B3aumojacucTBus. ITocTOSHHBIN
AIEKTPUYECKUM TOK"

KontponpHast pabora o Teme
"JyekTpuuecKue 3apsaabl. 3apsKeHHbIE Tela
U UX B3aumoacucTBus. ITocToOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas paborta

PesepsHbliil ypok. Pabota ¢ Tekctamu 1o
teme "[IoCTOSHHBIN SNEeKTPUIeCKUN TOK" /
Bcepoccuiickas mpoBepouHas padboTa

OnbiT OpcTeaa. MaraHuTHoe nose
3JICKTPUIECKOTO TOKa MarHuTHOE T0JIe
KaTYIIKA C TOKOM

[IpuMeHeHre 31eKTPOMArHuTOB B TEXHUKE.
JlaboparopHas paboTta "M3yueHue aeiicTBus
MarHUTHOTO TOJI Ha MMPOBOJIHUK C TOKOM"

ONeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
Hcnonp3oBaHue 351eKTpoABUTATENEH B
TEXHUYECKHUX YCTPONCTBAX U Ha
TpaHncnopte. JlaboparopHas pabota
"KoHcTpyupoBaHue U U3ydeHHe paboThl
aNeKTpoBuUraress'

Omneitel @apanes. 3aKOH ANEKTPOMArHUTHOM
uHaykuuu. Ipasumno Jlenna
Dnektporereparop. CrocoOsl MoTydeHUs
AIEKTPUYECKOI dHEPTrUuu. DIEKTPOCTAHLIUN
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHH

0.5
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65

66

67

68

[ToarotoBka K KOHTPOJILHOU PabOTE MO TEME
"DNeKTpUYEeCKUEe U MarHUTHHIE SIBJICHUS"
KontponpHast pabora o Teme
"DJIeKTpUYECKUE U MAarHUTHBIC SIBJICHUS"
PesepBHbIi ypok. PaboTa ¢ TekcTamu 1mo
teMe ""TernoBble siBIIeHUS"

PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
TeMe "MaruuTHbI€ SBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5
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9 KUIIACC

Ne
n/n

10
11

12

Tema ypoka

Mexanunueckoe ABHKeHUE. MarepuaiibHas
TOYKA

Cucrema orcuyera. OTHOCHTEIIBHOCTD
MCXaHHMYCCKOI'O ABMXKCHU A

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE

HepaBHOMepHOC HpﬂMOJ’IHHGﬁHOC JABHMOXXCHUC.

CpenHsisi U MTHOBEHHAsi CKOPOCTh
[IpsiMonHENTHOE paBHOYCKOPEHHOE
JNBUKEHUE. Y CKOpEHUE

CkopocTh NpsIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBIKEeHH. ['paduk
CKOpPOCTH

JlabopaTtopHas pabota "OnpeneneHue
YCKOpPEHUS Teja MPU paBHOYCKOPEHHOM
JBIKEHUHU T10 HAKJIOHHOM IJTIOCKOCTH"
CBoboanoe nagenue tei. OnsITel [anumes
PaBHOMEpHOE IBUKEHUE O OKPYKHOCTH.
[Tepuonx u yactora obpamenus. JInnelinas u
yTJI0Basi CKOPOCTH

LleHTpocTpeMuUTENbHOE YCKOPEHHE
IIepBb1it 3ak0oH HproToHa. BekTop cuisl
Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIASA cHTa

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust
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13

14

15
16

17

18
19

20

21

22

23

24

25

26

27

Tpertuii 3akon Hetotona. Cynepno3unust Cuit

Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB
HrroTtona

Cuna ynpyroctu. 3akoH ['yka
Pemenue 3anay no teme «Cuina ynpyroctu»

JlabopaTopHas pabora «OnpeneneHue
YKECTKOCTHU MPYKUHBI»

Cuna tpeHus

Pewenue 3amau no reme «Cuiia TpeHUs»
JlaboparopHast pabota "Omnpenernenue
Kod(hduULIeHTa TPEHUS CKOJIBXKEHUS"
Pemenue 3anau no teme "3akonbl HproToHA.
Cuna ynpyroctu. Cuia TpeHus"

Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHMS. Y CKOpEHHE CBOOOHOIO MaICHUS
VYpok-koupepenius "JIBuxKeHue T€JI BOKPYT
rpaBuTanmoHHoro neHTpa (ConHevnas
cucrema). ['amakTuku"

Pemenue 3anay no teme "Cuna TsHKECTH U
3aKOH BCEMUPHOIO TATOoTeHUs"

IlepBas kocMHUECKask CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBeCHE MaTEepHAIBHONW TOYKHU.
AbGcomoTHO TBEpOe Teno. PaBHoBecue
TBEPJOTO TENA € 3aKPEIVIEHHON OCBIO
BpaieHus. MoMeHT cuiibl. LIeHTp TskecTH
PaBHOBeCHE MaTepHAIBHOW TOYKHU.
AGcomoTHO TBEpIOE Teno. PaBHOBecHe
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28

29

30

31

32

33

34

35

36

37

38

TBEPIOTO TeJIA C 3aKPETUIEHHONW OCBIO
BpaueHus. MomeHT cuibl. LleHTp Tsbxectn

Pemtenue 3amau mo reme "MOMEHT CHUJIEL.
Hentp TsixecTn"

[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe
"MexaHn4ueCcKoe IBUKEHUE.
B3aumonelictBue Ten"

KontponbHas paboTa mo teme
"MexaHn4yecKoe IBUKEHUE.
BsaumonetictBue Ten"

Nmnynbe Tena. Umnyisc cuiibl. 3aKoH
COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYNpyroe B3auMOIECHCTBUE

Pemenue 3ana4 no teme "3aKOH COXpaHEHUS
uMmIyJbca'

VYpoxk-koH(pepenuus "PeakTUBHOE ABHKEHHE
B IIPUPOJIE U TEXHUKE"

Mexannueckasi paboTa U MOIITHOCTb

PaboTa cuitbl TSXKEeCTH, CUIIBI YIIPYTOCTH U
CHJIBI TPEHUS

JIaGopartopHas pabota «Omnpenenenue
paloThI CUJIBI TPEHMSI ITPU PABHOMEPHOM
JBUKEHHUH TENA [0 TOPU30HTAIBHON
MIOBEPXHOCTH»

Cas3b sHepruu U padoTsl. [loTeHnmanbHas
JHEprus

Kunernueckas sneprus. Teopema o
KMHETHYECKON SHEPIUU
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39

40

41

42

43

44

45

46

47

48

49

50

51

3aKkoH COXpPAaHCHUA SHCPIrUHU B MCXAHUKE

JlaboparopHas padota «/3yueHnue 3akoHa
COXpaHEHUS SHEPTUI

KonebarenpHoe JBHXKCHHUE U €I'0
XapaKTCPUCTUKU

3aryxatomume Konebanus. BelHyK1eHHbIC
koseOaHus. Pezonanc

MareMaTH4eCKUH 1 HpYDKHHHLIﬁ MasTHHKHU

VYpok-uccnenoBanue «3aBUCUMOCTh IIEpUO/Ia
KoJe0aHuil OT )KECTKOCTHU MPY>KUHBI K MaCChI
rpy3a»

[IpeBpamienue 3HEprum Npu MEXaHUYECKUX
KOoJIe0aHUAX

JlaboparopHas pabota «Onpenenenue
4acTOTHI U NIepro/ia KoieOaHui Npy>KUHHOTO
MasiTHUKa»

JIaGopartopHas pabota «IIpoBepka
HEe3aBUCHUMOCTH Nepro/ia KojaeOaHuii rpysa,
MIOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a»

Mexanndeckue BojHEI. CBOMCTBA
MexaHu4ecKux BoJH. [IponoiabHbIe 1
MONEPEYHbIE BOJIHbI

Ypok-koupepenius "MexaHHUIeCKUEe BOJTHBI
B TBEpAOM Tene. CelicMUYeCKUe BOJTHBI"
3ByK. PacnipocTpanenue u oTpaxkeHue 3ByKa
VYpok-uccnenosanue "HabmroneHune
3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI"
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52

53

54

55

56

57

58

59

60

61

62

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC
Ypok-koHpepeHus "YIpTpa3Byk u
nHOPa3BYK B IPUPOJIE U TEXHHUKE"
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeEMe
"3aKoHBI cCOXpaHeHMs. MexaHnuyeckue
Kose0aHusl ¥ BOJHBI"

KonTponbHas pabota o Teme "3aKOHbI
coxpaHeHus. MexaHndyeckue KoneOanus u
BOJIHBI"

DNeKTPOMarHuTHOE TO0JIE.
3JIGKTpOMaI‘HI/ITHI>I€ BOJIHBI

CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBaHue

AJIEKTPOMAarHUTHBIX BOJIH AJIS1 COTOBOM
cBs3H"

VYpok-uccnenonanue "M3yueHne cBOCTB
AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
MOOMIIBHOTO TesedoHa"

Pemrenne 3ama4d Ha onpeeneHne 4acToThl U
JUIMHBI 3JIEKTPOMarHUTHOM BOJIHBI
DneKTpOMarHuTHas IpUpo/ia CBETA.
CxopocTtb cBeTa. BonHOBBIE CBOMCTBa CBETA
Hcrounuku ceera. [IpsmonuneitHoe
pacnpocTtpaHeHue cBera. 3atMeHus ConHia
u JlyHbl
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63

64

65

66

67

68
69

70

71

72

73

74

3aKoH oTpakeHUs cBeTa. 3epkaja. Pemenue
3a7a4 Ha MPUMEHEHUE 3aKOHA OTPAXKECHUS
cBeTa

[TpenomiieHne cBeta. 3aKOH IMPETOMICHUS
cBeTa

[TonHOE BHYTpEeHHEE OTpaKEHHE CBETA.
Hcnonb30BaHre NOTHOTO BHYTPEHHETO
OTpPaXKEHUS B ONTUYECKUX CBETOBOIAX

JlaboparopHas pabdota "HccnenoBanue
3aBHCHMOCTH YTJIa IPEIOMIICHHUSI CBETOBOTO
Jy4a OT yIJia NMajeHus Ha FpaHule "BO3ayX-

nn

CTCKIIO

Ypok-konpepenuus "Mcnoab3oBanue
MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
JIunsel. OnTHYecKast cuja JUH3bI
ITocTpoenne n3o0pakeHHi B TMH3aX
JlabopaTtopHas pabota "OnpeneneHue
(OKYCHOIO pacCTOSIHUS U ONTHYECKOMN CHUJIIBI
coOuparorien TUH3bI"

VYpok-koudepenius "ONTuyecKre TMH30BbIC
npuOops!"

I'na3 kak ontudeckas cucreMa. 3peHue
Ypok-koupepennus "Jledexts 3penns. Kax
COXpaHUTh 3peHue"”

Paznoxenue 6enoro ceera B criekTp. ONBITHI
Herorona. CnokeHne ClieKTpajJbHbIX IBETOB.
Jucnepcus ceera
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75

76

77

78

79

80

81

82

83

84

85

86

87

88

JlaboparopHas pabota "OnbITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTP U
BOCIIPHUSATHIO [IBETA MPEIMETOB TIPU MX
HaOII0JICHUHN Yepe3 [IBETOBbIC PHIbTPHI"

Ypok-npakTukyMm "BoJHOBBIE CBOMCTBA
CBeTa: nucrepcus, uHTeppepeHIus u
mudpakmus"

Omnsitel Pe3epdopaa u rutanerapHas MoIeib
aToma

[Tocrynater bopa. Moaens aroma bopa

Hcnyckanue U MOTIOMEHUE CBETa aTOMOM.
KBanTe1. JInHelyaThIe CIIEKTPHI

Ypok-nipaktukym "HabnroneHre criekTpoB
UCITyCKaHUs"

PanmoakTHBHOCTE U €€ BUIBI

Crpoenue atoMHor0 siipa. Hykinonnas
MOJIETh

PanuoaxTtuBHbIe ipeBpaiieHus. M3oTomnsl
Pemenue 3ana4 no teme: "PaaroakTuBHbIE
npeBpauieHus’"

Ilepuon nonypacnana

VYpoxk-koHpepenuus "PagroakTuBHbIE
U3JIy4€HUs B IPUPOJIE, MEAULIMHE, TEXHUKE"
S nepHble peakyu. 3aKOHbI COXPaHECHUS
3aps10BOrO U MacCOBOTO YHUCEII

3Hepr1/15{ CBs31 ATOMHBLIX SJICP. CBs13b MacChl

H DHCPIrun
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29 Pemenue 3anau no reme "Snepubie
peakuun"

Peaknum cuaTe3a U JCIICHUS AA€P.

90 )
Ncrounuku sHeprun CoaHua v 3BE37

Ypok-koHdepenus "SnepHas sHEpreTUKA.
91 JlelicTBUS paluOaKTUBHBIX U3JIyYECHU Ha 1 1
JKHBBIC OpraHUu3MbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
90 "DJIeKTPOMArHUTHOE MOJIE.
DneKkTpoMarHuTHbIie BOJHbL. KBaHTOBBIE

sBJIeHUs"

KonTponbhas padbota no teme
93 "DJIeKTPOMAarHUTHOE MOJIE.
DneKTpOMarHuTHHIE BOJHBL. KBaHTOBBIE

sBJIeHUs"

[ToBTOopenue, o600menue. JlaboparopHsie

94
pabotsl o Kypcey "BzaumoneiictBue ten"

IToBTropenue, o6o0mmeHue. Pemenune
95 pACYETHBIX U KAYECTBEHHBIX 3a/1a4 110 TEME 1
"TemnmoBsie mporecch"”

IToBTrOopenue, o6o0mmenue. Pemenune
96 pAaCUETHBIX ¥ KaUECTBEHHBIX 3a/a4 10 TEME 1
"KII]I TermIoBsIX aBurarencii'”

[ToBTOpenue, o6o0menue. Pemenue
97 pacyeTHBIX M KaUeCTBEHHBIX 3a/1a4 10 TeMe 1
"KIIJI anekTpoycTaHOBOK"

[ToBTOpenue, o600menue. JlaboparopHsie

98 n n
paboTsl o Kypey "CBeTOBbIE SIBJICHUS
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[ToBTrOopenue, o6o0menue. Pabora ¢

99 TEKCTaMM 10 TeMe ""3aKOHbI COXpPaHEHUS B 1
MeXaHuKe"
100 [ToBTOpenue, o6o0menue. Pabora ¢ 1
tekctamu 1o Teme "Koaebanus 1 BOIHBI"
101 [ToBTOpenue, o600meHne. Pabora ¢ 1
TekcTaMu 110 TeMme "CBeToBbIC SABICHUS"
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢buszuka"
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 3 27
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1 HCII0Ib30BaTh U3YUYEHHBIC TTOHITHS

12 pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh NPOSIBIEHUE HU3YUEHHBIX (U3UUYECKUX SBICHUH B
{3 OKpY’KaloIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel U (pU3MUECKUE SIBICHUS,
UCHONb3yd (PU3MUYECKHE BETUYMHBI, HPU ONMCAHUM IPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI MCIOJIb3YEMBIX BEIMYMH, HX
1.4 0o0O3HaYeHUsT M eIUMHHMIBl (U3NYECKUX BEJIWYMH, HAXOAWUTh
(opMyIbl, CBS3bIBAIOIINE JIaHHYH (PU3UYECKYI0 BEIMYHMHY C
JPYTUMH BETMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEIMYUH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
15 HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIiBaTb €10 MaTCMaTHYCCKOC

BBIPAKCHHE

OOBACHATH (PU3UYECKHE SBJICHUS, POLIECCHI U CBOWCTBA TEJl, B TOM
4ylucllie MU B KOHTEKCTE CHUTyaluil MpakTUKO-OPUEHTHPOBAHHOIO
L6 XapakTepa: BBISIBIATH NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
' oObsicHeHHe M3 | — 2 JIOrMYecKkux IaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBA (U3WYECKUX SBJIECHUH, (PU3NUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU
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pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONB3Ysl 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (U3MUECKHE BEJIIMYUHBL: HAa OCHOBE
aHaJu3a yCJIOBUS  3aJaud  3alMChIBaTh  KpaTKoe  YyCIOBHE,
1.7 MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TMPOBOJIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUECKON BETUIMHBI

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(GU3NYECKUX METOJOB, B OIMCAHHM WCCIICJOBAHUS BBIICIATH
1.8 MpoBepsieMoe  MpEeArnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETHUPOBATh TOJYYCHHBIA pe3yJbTaT, HaXOAWTh ONIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
1o ¢bu3nueckux  CBOWCTB  Tei:  (POpMYyIMpOBaTh  MpPOBEpsieMbIe
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O6OPYI[OB8.HI/I$I, 3alIMChIBATh X0/ OIIbITa U (I)OpMYHI/IpOBaTB BBIBOJbI

BBINOJIHATD MPSIMbIE U3MEPEHUs C UCIOIb30BAHUEM aHAJOIOBBIX U
1.10 U POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh MCCIIEOBAHUE 3aBUCHMOCTH OJHOH  (PH3UUECKOM
BEJIMYUHBI OT JPYrOM C WCIOIb30BAHUEM MPAMBIX H3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAHUHU YUYEOHOIO MCCIEI0BaHUs, COOMpATh
1.11 YCTAHOBKY M BBIIOJHATh WU3MEDPEHHUs, CIENys MPEII0KEHHOMY
IaHy, (UKCHUpOBaTh pPE3yJbTaThl IOJTYYEHHOM 3aBHUCHUMOCTH
(Gu3MYEeCKUX BETUYMH B BHUJIE MPEAJIOKEHHBIX TaOIMIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

MMPOBOANTE KOCBCHHBLIC HN3MCPCHUA q)HSI/I‘IeCKI/IX BCJIMYHH, CICOYys
112 npennomeHHoﬁ HHCTPYKIHHU: IIpru  BbIIIOJIHCHHUU H3MCpCHHI>i
C06I/IpaTI> OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

13 coOnoaTh MpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢
71a60paTOpPHBIM 000PYyI0BAaHUEM

yKa3blBaTh TMPUHIUIBI JEHCTBUS MNPUOOPOB U  TEXHUYECKHX
1.14 YCTPOMCTB, XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3yUYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHUSA,
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UCTOJB3ysd 3HAHUS O CBOWCTBAaX (DU3MYECKHX SBICHUH H

Heo0XouMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphbl (HAXOOUTh HHPOPMALUMIO O IPUMEPAX)

MPAaKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
15 MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
' oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOWCTBAMH,

COXpaHEHMs 3I0pOBbS U COOJIOAEHHUS HOPM 3KOJIOIMUYECKOTrO

MOBEJICHUS B OKPYIKAIOLIEH cpee

OCYIIECTBIISATH 0TOOP UCTOYHUKOB HH(pOpPMaLuu B ceTH VIHTEepHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
1.16 MMEIOIIMXCA 3HAHUM U IIyTEM CPaBHEHUs Pa3JINYHBIX MCTOYHUKOB
BBIIENIATE MH(POPMALUIO, KOTOpas SIBJISETCS MPOTUBOPEUYHUBOIN MM

MOXET OBITh HEZOCTOBEPHOI

HCII0JIb30BATh npu BBIINIOJTHEHUH y4eOHBIX 3a/laHui
HAYYHOIOIYJIAPHYIO ~ JIUTEpaTypy (PU3MYECKOro  COJEpKaHMs,
1.17 CIIpaBOYHBIC MaTEpHANIbl, pecypcbl ceth VIHTepHeT, BiaxeTh
npuémamu KOHCIIEKTHPOBaHUS TEKCTa, npeoOpa3oBaHus

WH(OPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHWKOB WHPOpMAUU (HU3HIECKOTO
18 COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIEHUs O
' pe3ysbTatax MPOEKTOB WM YYEOHBIX HCCIICOBAHHMA, MPH STOM
IrPaMOTHO HCIOJIb30BaTh WM3YYEHHBI MOHATUHHBIN ammapar Kypca

(U3HKH, CONPOBOKIAThH BHICTYIIJIEHUE MPE3eHTALue

IpU  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEIOBAaHUM
pacripenieniath 00S3aHHOCTH B TIpyNne B COOTBETCTBUU C
119 MIOCTABJIEHHBIMU 3aJjauaMH, CJEAUTHh 3a BBINOJIHEHUEM IlJIaHA
' NeWcTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD IpyIIbL, BBICTpanuBaTh KOMMYHHMKaTHUBHOE

B3aHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC
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Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1 HUCIIOIB30BATh NOHATUA

12 pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bHSI/I‘ICCKOC SBJICHUC

pacrno3HaBaTh MPOSBICHUE H3YUYEHHBIX (PU3UUYECKUX SBICHHUHA B
13 OKpY’KarolleM MHpe, B TOM uucie GU3NYecKue SBJICHUsI B IPUPO/IE,
MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OINMCBIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCIOJIb3Ysl (PU3UYECKHE BEIMYMHBI, MPU ONMCAHUU IPABUIBHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
1.4 0003HAaUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GbopMynbl, CBS3BIBAIOLIME JaHHYI (U3UUYECKYI0 BEIMYHUHY C
JIPYTUMH BEJTMYNHAMH, CTPOUTH TpaUKK N3ydeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IeCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
15 HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

OOBACHATH (PU3UUYECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CUTyalludl MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
1.6 BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 5norudeckux maroB ¢ MOMOUIbI0 | — 2 M3y4YEeHHBIX CBOMCTBA

(bu3nyYecKuX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemars pacy€THbIe 3aauu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKUE BEJIWYMHBI: Ha OCHOBE
aHallM3a yCJIOBHUs 3aa4M 3allUChIBATH KPATKOE YCIIOBUE, BBIABIIATH
1.7 HE/IOCTATOK JIaHHBIX JUId PELICHMs 3aJlaud, BBIOMpPATh 3aKOHBI U
(dbopMyIbl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PacUEThl U
CpaBHMBaTh IIOJIy4YEHHOE 3HAYeHUE (PU3NUECKONW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

18 pacnio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(1)1/131/1%01(1/1)( MCTOJOB, HCIIOJIB3Yysd  OINMMCAaHUEC HCCICIOBAHUA,
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BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

IPOBOANUTH OMBITH NO HAOMIOACHHIO (U3MUCCKUX SIBICHUN WIN
L9 ¢usznyeckux  CBOMCTB  Telm:  (popMynupoBaTh  MpOBEpSEMBbIC
NPEANONIOKEHUS, COOUpaTh YCTAaHOBKY U3  IPEIJIOKCHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITa U (POPMYITHPOBATH BHIBOIBI

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
110 npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYHMH, CPaBHUBATH
pe3ynbTaThl M3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONIOTHOU

IIOrp€IIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUL U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
12 IUIAaHUPOBaTh ~ WM3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJI€Qys MNpEMJIOKEHHONM WHCTPYKLMH, U BBIYHUCIATH

3HAa4YCHUC BCIINYNHBI

13 coOmolaTh TIpaBWiIa TEXHUKKA Oe3omacHOCTH mTpu  pabore ¢
1a00paTOPHBIM 000py10BaHHEM

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
114 TEXHUYECKUX YCTPOMCTB C ONOPOW HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (DU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

pacrno3HaBaTh MPOCThIE TEXHUUYECKHE YCTPONCTBA U U3MEPUTEIbHBIE

pUOOPHI IO CXEMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABIISATh CXEMBI
1.15 JJEKTPUYECKUX LENed C IMOCIENOBATENbHBIM M IapajuIeIbHbIM

COEJMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHblE OO0O3HAYEHHUS

3JIEMEHTOB JIEKTPUYECKHUX LETIEeH

MPUBOJUTE TpUMEphl (HaXoAWTh HH(MOpPMALKIO O MpUMEpax)
116 MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B

MOBCETHEBHOW KW3HHM I obecrieueHuss O€30MacHOCTH TIPH

O6paH_IeHI/II/I C npn60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,
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COXpPAaHCHUA 3I0POBbA U CO6JIIOI[€HI/I$I HOPM 3KOJIOT'MYCCKOr'o

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYILECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HUECKOrO COAEpKaHHUs B
117 cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX MCTOYHUKOB BBIENATh MH(POPMALUIO, KOTOpas

SABIISICTCS IPOTHBOPEUYNBON MIIM MOXKET OBITh HEZOCTOBEPHOI

WCIIOJIb30BaTh TMPU BBHITIOJHEHUH YYEOHBIX 3aJaHHi HAy4IHO-
MOMYJIIPHYIO JINTEPATypy (PH3HUECKOTO COJCpIKAHUsI, CIIPABOYHBIC
1.18 Marepuaibl, pecypchl cetu MHTepHeT; BlageTh NpuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MPeoOpa3oBaHust HH(YOpMAIHH U3 OTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHWE YCTHBIC
cooOmieHus, 0000mas uHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
119 (U3HYECKOTO COICpPKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
' pe3yNbTaThl MPOSKTHOM MIIM UCCIIE0OBATENBCKOM NEATENIbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh M3Yy4ECHHBIM IOHATUHHBIN anmnapar

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATh BBICTYIIJICHUC Hpe3eHTaHHeﬁ

P BBITIOJIHEHUH YUY€OHBIX MPOEKTOB M UCCIIEIOBAHUN (PU3UUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMM 3aJadaMM, CJICAUTH 34 BEIIOJHEHUEM IIJIaHa
1.20 JNEUCTBUM M KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHUBAaTh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYIIBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJIEMCTBUE, MPOSBIAS  T'OTOBHOCTh

paspeniaTh KOH()IUKTHI

9 KVIACC

Kox

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro

o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 06pa3oBaHus
pe3yJabTara

1.1 HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

12 pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/ILICCKOG SIBJICHUEC

13 pacrio3HaBaTb IPOABJICHUC H3YUYCHHBIX (1)I/ISI/ILIGCKI/IX SIBJICHUN B
OKpYyZKaromeM MUpe, B TOM YUCIIC (I)I/ISI/I‘-IGCKI/IC SABJICHUSA B IIpUPOAC,

[okyMeHT co3aaH B anekTpoHHown chopme. Ne corn-19397734-1 ot 18.10.2025. VicnonHuTtens: Xapucos &.d. B SINNEKTPOHHbIA
CrpaHuua 68 13 102. CtpaHuua cosgaHa: 18.10.2025 11:51 =¥ TATAPCTAH



MIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILECTBEHHbIE CBOMCTBA (IIpU3HAKK) GU3UUECKUX SIBJICHUN

ONMCHIBATh M3yYCHHBIC CBOMCTBA Tel M (DHU3MYECKHE SBICHUS,
UCTIONB3Ysl (PU3UYECKHE BEIMYUHBI, MPU OIMHMCAHUU MPABUIHHO
TPaKTOBaTh  (DU3MYECKHH  CMBICA  HCIIOJB3YEMBIX  BEJIUYHH,
14 0003HAYCHHUSI W COUHUIBI (PUINYCCKUX BEIHYWH, HAXOIUThH
(GopMyJIbI, CBSI3BIBAIOIIUEC JIAHHYIO (DHU3MYECKYI0 BEIUYHHY C
JIPYTHUMH BETUYUHAMU, CTPOUTH IpadUKH U3YUCHHBIX 3aBUCHMOCTEM

(1)I/ISI/I‘I€CKI/IX BCJIIMYHH

XapaKkTepu3oBaTh CBOMCTBa TECII, (1)14314%01(1/16 SABJICHUA U ITPOLECCHI,
15 HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JAaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3dKOHa MW 3allUMCbIBATh €ro MaTrcMaTH4YCCKOC

BBIPA)KCHHE

OOBSACHATH (PM3MUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
1.6 BBISIBIIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKUx LAaroB C MOMOIIBIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bU3NYEeCKUX SBICHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacuéTHble 3a7auu (omuparoniyecs Ha cucreMy u3 2 — 3
ypaBHEHHUI), WCIONB3ysl 3aKOHBI © (OPMYJIBI, CBS3BIBAIOLINC
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
1.7 3aMUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HENOCTAIONIUE WIIN
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U JOPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIICHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUA (I)I/I3I/I‘ICCKOI\/’I BCIIMYNHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTL IIPpU TTOMOIIU
(1)H31/I‘IGCKI/IX MCTOIAO0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0OBAaHUA, BBIACIIATD
1.8 MPOBCPACMOC TIPCAIIOJIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPAAKA
IMPOBCACHHA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABLI, HWHTCPIIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 ONBITOB

MPOBOJIUTH OMBITHl 1O HAONIOACHHIO (DU3MYECKUX SIBICHUN WM
L9 (GU3NYECKUX CBONCTB TEJI: CAMOCTOATENBHO COOMpaTh YCTAHOBKY U3
n30BITOYHOTO Habopa 00OPYAOBaHMS, OMUCHIBATH X0/ OIBITA U €T0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI
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NPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPSAMBIX H3MEpPEHU,
110 OIpeIeTIsisl CpeHee 3HauYeHHe HU3MepseMoil BenuuuHbl (pokycHoe
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TNIAHUPOBAThH UCCIIEIOBaHUE,
1.11 CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJAKI 110 PE3yJIbTaTaM HUCCICA0OBaHNA

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKHX  BEJIUYHUH:
IUIAHUPOBATh ~ WM3MEPEHUs,  CcOOMpaTh  IKCICPUMEHTAIBHYIO
12 YCTAHOBKY M BBINOJHATh W3MEPEHHMs, CIeAys MPeIOKEHHON
. WHCTPYKUMHU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJIyYEHHbIE pe3yJibTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

13 coOmrolaTh TpaBWiIa TEXHUKKA Oe3omacHOCTH mpu  pabore ¢
1abopaTopHBIM 000pYyIOBAHUEM

pa3nuyaTtbh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOJETICH:
|14 MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH

HCTOYHHUK CBCTA, JIy4, TOHKAad JIMH3a, IUIAaHCTapHasd MOJCJIIb aToMa,

HYKIIOHHAs MOACIIb aTOMHOTI'O Apa

XapakTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
. TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
A5

3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX

TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
1.16 TE€XHOJIOTMYECKHUX MPOIECCOB MPU PEIICHUN y4eOHO-ITPaKTUYECKUX

3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHU S U300paKEeHUH B IIJIOCKOM

3epKajie ¥ coOuparoleil TuH3e

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKIO O MpUMeEpax)
17 MPAKTUYECKOTO  HCMOJIBb30BaHUS  (U3MUECKUX  3HAHUM B

MOBCETHEBHOW KW3HHM I obecrieueHuss O€30MacHOCTH TIPH

O6paH_IeHI/II/I C npn60paMH n  TCXHHYCCKHUMHU YCTpOﬁCTBaMH,
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COXpPAaHCHUA 3I0pPOBbA U COGJIIO,ZLGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYIIECTBIISITh MOUCK HMH(OpManuu (U3MUECKOTr0 COJIEpKaHUsA B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIIHPYSI TOMCKOBBIN 3ampoc,
1.18 HAXOOUTh MYTH OMNPEIEICHUS JOCTOBEPHOCTH  IMOJYYCHHOMN
nH(OpMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW W JIOTIOJHUTEIHHBIX

HCTOYHHKOB

WCIIOJIb30BaTh TMPU BBHINOJHEHUH YYEOHBIX 3aJaHUi HAy4yHO-
MOMYJISIPHYIO JINTEPATYPY (PUINYECKOTO COMEPIKAHUS, CIPABOYHBIC
1.19 Marepuaibl, pecypchl cetu MHTepHeT; BiaAeTh MOpUEMaAMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OOpMALIUU U3 OJTHOMN

3HAKOBOM CHCTEMBI B APYTryro

CO371aBaTh COOCTBEHHbBIC NHCHMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE I/IH(l)OpMaIII/II/I N3 HCECKOJIbBKUX HCTOYHHKOB (bPIBI/I‘-IeCKOI“O
coziepKaHus, IMyOINYHO MPEACTABIATh PE3yJIbTAaThl IPOSKTHON MIN
1.20 HCCIIEIOBATENIbCKOM  JI€ATENbHOCTH, IPH  3TOM  I'PaMOTHO
UCIIOJIB30BAaTh M3YYCHHBIH TOHATUIHBIA anmapaT H3y4aeMoro
pa3nena (U3MKA U CONMPOBOXKIATH BBICTYIJICHHE IPE3CHTALUEH C
y4€TOM 0COOCHHOCTEH ay JTUTOPUH CBEPCTHUKOB
IIPY BBINOJHEHUN Y4€OHBIX IPOEKTOB U UCCIIEOBAHUIN (PU3HUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTAaBJICHHBIMHM 3aJadyaMH, CJIICJUTb 3a BBIIIOJIHEHUEM IIJIaHA
1.21 JNeUCTBUH W KOPPEKTUpOBaTh €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIH BKJIaa B JACATCIBHOCTHL TPYIIIbI, BBICTpAWBATH
KOMMYHUKAaTUBHOE  B3aMMOJIEHCTBHE, TMPOSBISAS  T'OTOBHOCTD

paspeniath KOH()IUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIEeMEHTA
®U3UKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®uszuka — Hayka O NpUpOAE. SIBIEHUS NPUPOIBIL.
1.1 dusnyeckue SIBJICHHSA: MEXaHUYECKHe, TCEIUIOBEIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

®dusnyeckue BenuuuHbl. M3mepeHue (uzHuUecKUX
1.2 BenuunH. ®usnyeckue npubopsl.  IlorpemHocTs

U3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHUIL

EcrecTBeHHOHAY4HBI METOA MMO3HAHUSA: HAOJIOICHUE,
13 IIOCTAaHOBKA Hay4YHOI'O BOIPOCA, BBIABH)KCHHUE TUIIOTES,
1 HKCIIEPUMEHT 110 MPOBEpPKE THUIIOTE3, OObSICHEHUE

Ha0II01aEMOT0 SIBIIEHUS
1.4 Onucanne PU3NYECKHUX SBJICHUM C MIOMOIIBIO MOIeIIeH

[TpakTueckue paboThI:

HiHPar##Hl3MepeHne pacCTOSTHUN.

#H##Par###3meperne o0bEMa KUIKOCTH U TBEPIOTO
1.5 TeJa.

#HHHPar###Onpeenenre pa3MepoB MajbIX TeJ.

#iHParf##l3Mepenne TemmepaTypel P TIOMOILU

JKAJIKOCTHOTO TEPMOMETPA U AATYHUKA TEMIEPATYPBI
INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

#H#HPar###CTpoeHne BelIeCTBA: aTOMBI M MOJIEKYJIHI,
2.1 ux pasMepbl. ONBITHI, TOKA3bIBAIOUINE HUCKPETHOE

CTPOCHUE BCUICCTBA

2 #H##Par##Ht]lBiokeane  dactury  BemectBa.  CBS3b
2.2 CKOPOCTH JBIDKCHHS YACTHII C TEMIIepaTypou.

BbpoyHnoBckoe nBuxkenue, mupdysus

23 B3aHMOﬂeﬁCTBHe YJaCTHILl BEIICCTBA: IPUTAXKCHUC U
OTTAJIKUBAaHHC
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24

2.5

2.6

HiHPar### ArperaTHble COCTOSIHUSI BEILIECTBA:
CTpOGHHE  Ta30B, KHUIKOCTEH U TBEPABIX
(kpucTauIMyeckux) Tel.  B3auMocBsizb  Mexay
CBOMCTBAMM  BEIECTB B  Pa3HbIX  arperaTrHbix

COCTOSHUAX U UX aTOMHO-MOJIeKYHSIpHLIM CTpOeHI/IeM
Oco0EHHOCTH arperaTHbIX COCTOSTHUNA BOIBI

[TpakTuyeckue paboOTHI:

###Par###OneHka uaMerpa aToMma METOJI0M PSIOB (C
UCTOJIb30BaHueM GoTorpaduii).

HAAPar###ONBITEL 110 HAONIONEHUIO  TEIUIOBOTO
pacIIMpeHHus Ta30B.

HHHPar###ONbITEl 110 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

33

34

3.5

3.6

3.7

3.8

3.9

3.10

MexaHudeckoe JIBIDKCHHE. PaBHOMepHOE Hu
HEpPaBHOMEPHOE JIBIKEHHE

#i#HParft##Cropoctb.  CpenHsisl  CKOpPOCTh  IpuU
HEPaBHOMEPHOM JIBH>KEHHMH. Pacuér myTu u BpeMeHH
JIBYDKCHUS

SBnenue uHepuuu. 3akoH MHepuuu. B3aumoneiicTBue
TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH ABUKEHUS TEJl.
Macca kak Mepa HHEpTHOCTH Teja

#H#HPar###l InotHOCTE BemiecTBa. CBSA3b IIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BhEMA BeIecTBa
Cuita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TEN

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIBIO JUHAMOMETPA

#HHPar#H##ABnenne TAroTeHus U cuia Tsokectu. Cuna
TSKECTH Ha JpYrux miaHerax. Bec Tema. HeBecomocTh
Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
Tpenue B mpupoje U TEXHUKE

H##HPar###CrioxkeHue Ccuil, HalpaBJICHHBIX IO OJHOM
npsMoid. PaBHoIeCTBYIO1IAs CHIT

[TpakTueckue paboThI:
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OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBHKEHUS
(wrapuka B JKUAKOCTH, MOJEIH  3IIEKTPUUYECKOrO
aBToMOOWIsE W Tak ganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXKEHHMA Opycka WIM IIapuKa [0
HAKJIOHHOM IulocKocTH. OrmpeneneHue IUIOTHOCTU
TBEépIoro  Tema.  OmbITHl,  JEMOHCTPHUPYOIIUE
3aBUCUMOCTH PacTsDKeHUs (nedopmaryu) npy>KUHbI OT
HOPUIOKEHHOW cuibl. ONBITHL, JAEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHMSI CKOJIBKEHMSI OT BEca Tela U

XapaKTepa COIMpUuKaCaromMuXxcCsa HOBerHOCTefI

®uznyeckue SBIEHUS B IPUPOJIE: IPUMEPBI IBUXKEHHUS C
3.11 Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

JICHCTBHE CHJIBI TPEHHS B IPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTporucTBa: AMHAMOMETP, OIITUITHUKI
JABJIEHUE TBEPJBIX TEJ, XXUJKOCTEN 11 TA30B

T JaBnenue TBEpmoro tena. CrocoObl yMEHBIIEHUS U
YBEJIMYEHUS J1aBICHUs

47 JaBnenue raza. 3aBUCHUMOCTb JaBJI€HHUA Taza OT
00BEMa, TeMIepaTypbl

43 [lepenaya gaBneHust TBEPABIMU TEIAMU, KUIAKOCTIMH U
razaMu. 3axoH Ilackans. [THeBMaTHUecKkHe MaIIHHEI

3aBUCHUMOCTh JABJICHUS OJKUAKOCTU OT TIyOWHBI.
4.4 ['uapoctaTudeckuit  mapajiokc. Coobmarormuecs

COCyIHbI. FI/II[paBJ'II/I‘leCKI/IC MCXaHU3MBI

Atmocepa 3emiaum u  aTMOc(epHOE JaBICHHUE.

[IpyunHBl CyHIECTBOBAHMSI BO3AYLIHOW 00OJOYKHU
4.5 3emun. OmnpiT Toppuuennu. 3aBUCUMOCTh

aTMoc(epHOro naBj€HUS OT BBICOTHI HaJ YPOBHEM

Mopst

Nsmepenne armocheprnoro nasnenus. [Ipubopsr s

4.6
HU3MCPCHUMA aTMOC(bCpHOFO JaBJICHHUA

JlelicTBUEe KUAKOCTH M ra3a Ha IOIPYKEHHOE B HUX
4.7 Teno. BeiTamkuBaromas (apxuMenoBa) cuia. 3aKoH

Apxumena
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4.8 IInaBanue Ten. Bo3gyxomnnasanue

[TpakTuyeckue pabOTHI:
HccnegoBanrue 3aBUCHMOCTH Beca Tejda B BOJAE OT
00béMa TOTpY>KEHHOM B IKUAKOCTH 4YacTH TeJja.
OnpeneneHre BBITAIKMBAIOIIECH CUJIIbI, JTEUCTBYIOIIEH
Ha TeJo, MOrpyxkéHHoe B KuAkocTb. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIICH
4.9 Ha TEJI0 B JKUIKOCTU, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CHUIBI, ICUCTBYIOILIEH Ha TEJNO B XKHUJIKOCTH, OT 00BEMA
MOTPY>KEHHOM B J)KMAKOCTh YAaCTH TE€JIa U OT MJIOTHOCTH
xkuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIHU
KOHCTPYMpPOBAHHE JIOJKM U  ompeneieHue  eé

rPy30MO0ABEMHOCTH

dusznueckrue  SABJICHUS B NPUPOJE:  BIUSHHUE
4.10 aTMOC(EepHOTO JIaBJICHWsT Ha JKHUBOH OpraHM3M,

TUTABaHKE PBIO

TexHuueckue ycTpolcTBa: COOOMIAIOIIMECS COCYBI,
a1l YCTPOMCTBO BOJOIPOBOJA, THMJPABIMYECKUHN Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, IOPIIHEBON HAcoC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas padbora

5.2 MexaHudueckas MOIIHOCTh

- [IpocThie MeXxaHU3MBI: pbIYAr, OJIOK, HAKJIOHHAS
' IJIOCKOCTh. [IpaBuiio paBHOBeCHS ppluara

54 [TpumeHeHue paBuia paBHOBECHUS pbldyara K OJI0Ky

5 «3omoroe  mpaBwio»  MmexaHukd. Koapduuuent
5.5 MHOJIE3HOT'O JEeUCTBUS MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHIManbHas SHEPTUM TeJa, MOJHATOrO HaJ 3eMIIER

5.7 Kunernueckas sneprus

53 [Tonnas mexaHnuyeckasi SHEprus. 3aKOH U3MEHEHUS W
' COXPAHEHUS MEXAHUYECKOU IHEPTUU
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[TpakTuyeckue paboOTHI:
###Par###Onpenenenre pabOThl CUJIBI TPEHHS TIPU

pPaBHOMCPHOM JABHXXCHUH TCJIa I10 FOpI/I3OHTaJIBHOﬁ

> oBepXHOCTU. lccnenoBanue ycClOBHII paBHOBECHS
ppraara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.
N3yueHne 3aKkoHa COXpaHEHUsI MEXaHUYECKON YHEPTUU
510 @duznueckue SBICHUS B MPUPOJAE: pbluard B TeEIE
' yenoBeka
TexHuueckue yCTpOMCTBA: pblUar, IOABUKHBIA U
5.11 HETOABHKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, ITPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kox Kon
IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
pasaena 3JIeMEeHTa
TEIIJIOBBIE SABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOM
61 TEOpUU CTpPOECHUs BelecrBa. Macca u  pasmepsl
' Mosiekysl.  OnbITbl, TMOATBEPKAAIOIIME OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUU
Mogenu TBEpPAOro, IKUAKOIO M razoo0pa3zHOro
6.2 coctosiHUM BemiecTBa. Kpucramnnueckue u amopdHbie
6 Tena
OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
6.3 Ha OCHOBE IIOJIO)KEHMH MOJIEKYJISIPHOKUHETUYECKON
TEOpUH
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacmIMpeHne U cxKaThe
6.6 Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
. TEIJIOBOTO ABWKEHUS YaCTHIL
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BuyTtpeHHss DHEPIUsl. CrniocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPruu: TEIUIonepeaadya U COBEPIICHUE
paboThI
Bune TeIUIONEepeIaun: TEIUIONPOBOAHOCTD,
6.8

KOHBCKIHWA, U3JIYUCHUEC

KomuuectBo TerioTbl. YaenbHas  TEIUIOEMKOCTH

6.9
BEILECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOT0 OanaHca
611 [InaBieHne W  OTBEpPAEBAHME  KPUCTAJUIMUECKUX
' BEILECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJI0Ta CrOPaHUs
[Ipunnuner  pabotel  TemioBbix apurarened  KIIJI
6.15 TEIJIOBOTO ABHUTaTeNsA. TeINIOBEIE ABUTAaTEIN U 3alllUTa
OKPYXaIoIIe Cpeasbl
616 3aKOH COXpaHEHHs M TpEeBpallleHuss HHEPruu B
' TEIUIOBBIX ITpolieccax
[TpakTryeckue paboOTHI:
HHHPar###ONBITEL 110 OOHAPY)KEHUIO JIEUCTBUS CHUII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
HA#HParf##ONBITBL IO  BBIPAILIMBAHUIO  KPUCTAJIOB
6.17 IIOBapEHHO COJM MM caxapa.
HH#HPar###OneITel 10 HAONIONEHHIO  TEIJIOBOTO
paciIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX TeEJl.
H#HPar#H#Onpenenenue 1aBIeHNs Bo3lyXa B OaioHe
HIIpUIa.
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HHHPar###ONBITB, NEMOHCTPUPYIOLIME 3aBUCUMOCTh
JaBJICHUSI BO3[yXa OT ero o0béMa U HarpeBaHUs WU
OXJIQKICHHUSI.

#iHPar## IpoBepka TUTIOTE3bI JTUHEUHON
3aBUCHUMOCTH  JJUHBI  CTOJNOWKA  JKHIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIleparyphl.
##Par###Habmonenne  M3MEHEHUsT  BHYTPCHHEH
SHEPruM Tella B pe3yJsibTaTe TEIUIonepeaadn U padoTh
BHEILIHUX CHIIL.

##Par###lIccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOJBI.
#HHHPar###Onpenenenne KOJINYECTBA TETLJIOTHI,
MOJIyYEHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METATTMYECKUM LUIUHAPOM.

#H#HPar##H#Onpenenene  yJIeiabHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#HiH#Par###lccnenoBanue npoiecca UCIapeHus.
#HH##Par##HOnpeneneHre OTHOCUTEIbHOU BJIAXKHOCTH
BO3/IyXa.

#HHPar###Onpenenenne YIETbHOU TETIOTHI

IJIaBJICHUSA JIbAA.

®duznueckre SBICHUS B TMPUPOJE: IOBEPXHOCTHOE
HATSOKCHUC W KAlIWJUUIAPHBIC SABJICHHUA B IIPUPOIL,
6.18 KPUCTAJUIBI B IPUPOJIE, n3nyuenue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHECA, CHECTa.

TexHudeckue YCTPOMCTBA: KalWUIAPBI, IPUMEPHI
UCIIOJIb30BaHUs KPUCTAIJIOB, )KUIKOCTHBIA TEPMOMET,
6.19 JaT4YUK TEeMIEepaTypsl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpBI, TICUXPOMETp, MapoBasi TypOHHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOpaHu.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7
7.1 3J‘IeKTpI/I3aL[I/I$I TEII. I[Ba poaa JICKTPUICCKUX 3apsA 0B
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B3auMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa
7.2 (3aBUCHMOCTB CHJIBI B3aMMOJCHCTBUS 3apsHKEHHBIX Tell

OT BCJIMYUHBI 3apA10B U paCCTOAHUA MEXKITY TCJ'IaMI/I)

DJIEKTPUYECKOE noJie. Hanpspoxkéanocts
7.3 anekTpuueckoro nons. IlpuHunun — cymeprio3unuu

AIIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE)

Hocurenu »siaekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHuku

U TUDJIEKTPUKHU

7.5 3aKOH COXpaHEHHUS JICKTPUUYECKOTro 3apsiia
6 DNEeKTpUYeCKUii  TOK.  YCIOBHS  CyIIECTBOBaHUS
' AJIEKTPUYECKOI0 TOKa. MICTOYHUKHU TOCTOSTHHOT'O TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XUMUYECKOE, MAarHUuTHOE). OIJIGKTPUYECKHUH TOK B
JKHUJKOCTSX M Tazax
. OnekTpuyeckas 1enb. Cuiia ToKa. IJIEKTPUUECKOE
' HaInpsHKeHUe
=9 CormnpoTuBieHnE MIPOBOJIHHUKA. VY nenbHoe
' CONPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa 11 y4acTKa 1enu
711 [TocnenoBarenbHOE W TMapalieTbHOE COCIUHECHHE
' MIPOBOTHUKOB
Pabota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
13 DJeKTpUYECKre IeNH U MOTPEOUTENH INEKTPUIECKOU
' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHBIC MarHUTHL. B3anMoieicTBUE MOCTOSHHBIX
7.14
MAarduToB
715 MarautHoe moje. MarmutHoe Ioje 3eMIHM U €To
' 3HAYCHHUE JJIs )KM3HU Ha 3eMIic
716 OnbiT Opcrena. MarHuTHOE TOJIE  BJIEKTPUUECKOTO
' ToKa. [I[puMeHeHne 311eKTPOMAarHuTOB B TEXHUKE
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JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

DJIEKTPOABUTATEIb OCTOSIHHOTO TOKa. Mcronbs3oBanue
7.17

AJIEKTPOJBUTATENIEN B TEXHUUYECKUX YCTPOWCTBAX U Ha

TpaHcIopTe

Onbitel  Dapanes. SBieHue  3JIEKTPOMArHUTHOM
7.18
uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJIy4YEHUS
7.19 AJIEKTPUYECKOM  DHEPruu.  DJEKTPOCTAHIIMM  HA

BO300HOBJISIEMBIX HCTOYHUKAX SHCPruu

[TpakTuyeckue pabOTHI:
OnbIThI 1O HAOJIOICHUIO JIEKTPHU3AIUHN TET MHIYKIIUEH
U IIPU COIIPUKOCHOBEHUH.
HccnenoBanue JEMCTBUS DIIEKTPUYSCKOTO TOJNS HA
MPOBOJTHUKY U JUAJICKTPHKH.
COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW IEIHU
MIOCTOSTHHOTO TOKaA.
H3mepeHue u peryIupoBaHue CHIIbI TOKA.
W3mepenue u peryaupoBaHue HANPSHKCHUSI.
HccnenoBanne 3aBHCHMOCTH CHJIBI TOKa, HWAYIIETO
Yepe3 Ppe3UuCTOp, OT CONPOTHBICHUS pE3UCTOpa W
HATPSDKEHUS Ha Pe3UCTOpe.

7.20
OnBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHMOCTb
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEIHOT0 CEUCHHS U MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNIEAOBATEIbHOM COEAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHeHUU pe3uctopoB. OmpeneneHue pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIErO 4Yepe3 Ppe3nucTop.
OnpeneneHre MOITHOCTH — DJEKTPUUECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. HccnenoBanue
3aBHCHMOCTH CHJIBI TOKQ, UAYIIETO Yepe3 JaMIIOUKy, OT

HanpspkeHus Ha Heil. Onpenenenue KII/I narpeBatess.
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Hccnenosanme MAarHUTHOTO B3aNMMOACHCTBHS
MOCTOSIHHBIX MarHuToB. M3ydyeHue MarHuTHOIrO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU HUX OOBEIUHEHUU W
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTPEJIKY. OmbITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHUIBI
B3aUMO/JICUCTBHUSI KAaTYIIKK C TOKOM U MarHUTa OT CHJIbI
TOKa W HampaBJEHHUs TOKa B KaTyuike. M3yueHue
JICUCTBUS. MarHUTHOT'O IIOJIS HA TPOBOJHUK C TOKOM.
KonctpyupoBanue H M3y4YECHUE paboThI
BIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OmNBITBI  TIO
HCCJICTOBaHUIO SIBIICHUS 3JIEKTPOMAarHUTHON
WHIYKUWW: HCCIEAOBAHUE WM3MEHEHUU 3HA4YEHUsSI U

HaIllpaBJICHUA UHAYKIIHUOHHOTO TOKa

dusnueckre SBICHUS B TNPUPOAC: DICKTPUUCCKUE
ABIIGHUST B aTrMocdepe, DIIEKTPUYECTBO  IKHUBBIX
7.21 OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MoI0CoB,
POJIb MAarHUTHOTO TOJIS JIUIS )KU3HU Ha 3eMIie, OJISIPHOE

CHUSIHUC
TexHu4eckue yCcTpOMCTBa: IEKTPOCKOI, aMIIepMETp,
BOJIBTMETP, PEOCTAT, CYETUHUK AIEKTPUIECKOU SHEPIHH,

SJICKTPOOCBECTUTCIIbHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

7.22
AIIEKTPONPUOOPHI (mpuMepsI), NIEKTPUYECKUE
MPEIOXPAHUTENH, JIEKTPOMArHUT, 3JEKTPOJBUIATENb
MOCTOSIHHOTO TOKA, T€HEPATOp MOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsieMble 21€MEHTHI COAECPHKAHUS
pasznena AIIEMEHTa
8 MEXAHUWYECKUE ABJIEHUA
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Mexanudeckoe JIBHKEHHE. MarepuanpHas TOYKA.

51 Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBHXKEHUS
8.3 PaBHOMEpHOE NPAMOJIIMHETHOE ABUKEHUE
#H##Par#HHtHepaBHoMepHOE MPAMOJIMHEHHOE
8.4 nBrkeHue. CpeiHsisi 1 MTHOBEHHAs! CKOPOCTh Tella pU
HEPaBHOMEPHOM JABM)KEHUU
g5 Yckopenue.  PaBHOyCKOpEHHOE — MpsIMOJIMHEHHOE
' JIBIJKEHUE
8.6 #H##Par###CBoOoqHOEe manenue. OneITh! [ anunes
#HiHPar###PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH.
8.7 [Tepuon u dactota oOpamenus. JlnnelHas u yriosas
ckopoctH. LleHTpocTpeMuTenbHOE yCKOPEHUE
8.8 [TepBsriii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akon HeroToHa
8.11 H#HParf##] [pyHIMI CynIeprO3ULIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #HiHParfi##Cuna TpeHMsl: CUila TPEHHsI CKOJIbXKEHUS,
. CuJia TPEHHUsI MIOKOsI, IPYTUE BUbI TPEHUS
214 #HHParfi##Cula  TSDKECTM M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEeHUe CBOOOIHOTO MaJIeHUs
%15 JBuxenne mmaHer Bokpyr Comnua.  IlepBas
' KOCMHUYECKasi CKOpocTb. HeBecoMOCTh U eperpys3ku
S 16 PaBHOBecue MarepuambHOW  TOUYKH. AOCOJIOTHO
' TBEPIOE TEIIO
%17 #HH#HPar###PaBHOBecue TBEPIOTrO TeNa ¢ 3aKPEIUIEHHON
' OChI0 BpauieHust. MomeHT cuiibl. LIeHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne umiynsca. IMmyiibe cuisl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 Hi#HPar##PeakTHBHOE IBI)KEHHUE
8.21 Mexannyeckasi paboTa U MOILITHOCTb
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822 Pabota cun TskecTH, ynpyroctd, TpeHus. CBs3b
SHEPIuu 1 paboThl

893 [ToreHnuanbHast dHEPrusi Teja, MOIAHITOTO HAJ
MOBEPXHOCTHIO 3eMJIU

8.24 [ToreHunanbHas SHEPrus CKaToON NPY>KUHbI

g 25 #i##Par##H#Kunetnueckass  sHeprus. Teopema o
' KUHETHYECKOW YHEPTUN

8.26 HH#Par##H#3aKkoH COXpaHEHUS] MEXaHUYECKOM YHEPTUHI

[TpakTuyeckue pabOTHI:
Onpeznenenue cpeHell CKOPOCTU CKOJIbKEHHs OpycKa
WIM JABW)KECHHUS ILAPUKA I10 HAKJIOHHOM IJIOCKOCTH.
OnpezneneHue yCKOpeHUs Tejla IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM  JIBIKEHUM  0e3  HayalbHOMU
CKOpOCTH.
[IpoBepka ruIOTE3Bl: €CIM IPU PaBHOYCKOPEHHOM
JBYDKEHUU 0€3 HayaJlbHOW CKOPOCTH IyTH OTHOCSITCS
8.27 KaK psJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIHE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.
Uccnenosanue 3aBUCHUMOCTH CHUTBI TpEeHUs
CKOJIBXKEHHS OT CHJIBl HOPMAJBHOTO JaBJICHMS.
Ornpenenennie KodPPUIMEHTA TPEHHUS CKOJIBKEHUS.
Onpenenenue KECTKOCTH MpyKUHBL. OlpenencHue
paboThI CHJIBI TPEHHS TPH PAaBHOMEPHOM JIBIKECHHH
TeJa 10 FOPU30HTAIBHON MOBepXHOCTH. Onpenenenue
paboOThl CHJIBI YOPYTOCTH IpH MOABEME TIpy3a C
UCTOJIb30BAHUEM  HEMOJBM)KHOTO U TOABHIKHOTO

OJIOKOB

duznueckue SBIECHUS B MPUPOJIC: MPUITUBHI U OTJIUBHI,
8.28 JnBkeHue 1iaHeT COJTHEYHOM CHUCTEMBI, PEaKTUBHOE

JIBUKEHUE KUBBIX OPTAaHU3MOB
220 TexHuueckue yCTpPOWMCTBA: COUAOMETpP, JaTYUKHU
MOJIOKEHUSL, PACCTOSIHUS U YCKOPEHHUSI, PAKETHI

9 MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI
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9.1

9.2

9.3

9.4

9.5
9.6

9.7

9.8

9.9

KonebarensHoe JIBUOKEHUE. OcCHOBHEIE
XapaKTePUCTUKH  KOJeOaHW: TEPHOJ, YacToTa,

aMILIATY 12

Marematnyeckuii M OPYKUHHBIA  MasTHUKH.
[IpeBpamienre  sHepruM  OpuU  KoJeOaTEIbHOM

JIBIDKCHUN

3aryxaromue kojaedaHus. BeiHyXkaeHHbIE KoeOaHusl.

Pe3onanc

Mexannueckue BOJHBI. (CBOMCTBA MEXaHUYECKUX
BoiH. lIpomosnbHble M momnepedyHsle BOJHBL. JlIMHA
BOJHBI U CKOpPOCTb €€  pacrnpoCTpaHEHHS.
MexaHudeckre BOJHBI B TBEPIOM TeJle, CEHCMUYECKHE
BOJIHBI

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpaxkeHUE 3ByKa
Nudpa3Byk u ynbTpa3ByK

[IpakTuyeckune paboOTHI:

Onpenenenue dYacTOThl M TepuoAa  KoJieOaHHi
MaTEeMaTU4YECKOro MasiTHUKA.

Onpenenenre dYacTOThl M TepuoAa  KoyieOaHHit
MPY>KUHHOTO MasITHUKA

HccnenoBanue 3aBUCUMOCTH TMEpHOJa KOJeOaHH
MOABEIICHHOTO K HHUTH Tpy3a OT JJUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TMEpHOJa KOJeOaHH
MPY>KUHHOTO MasiTHUKAa OT Macchl Tpys3a. [Ipomepka
HE3aBHUCHUMOCTH  TepuoAa  KonebaHWil  Tpy3a,
MO/IBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHbl. M3MepeHue yCKOpeHUs CBOOOJHOTO
naJIeHUs

duznueckue SBJICHHUS B MIPUPOJIE: BOCTIPUITHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPICEHHE, CEHCMUUYECKHE BOJIHBI,
IlyHaMH, X0

TexHu4eckue yCTpOWCTBA: 3XOJIOT, HCIIOIH30BAHUE

yIIBTPa3ByKa B ObITY M TEXHUKE

10 OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
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101 DJIEKTPOMArHUTHOE MoJjI€e. DIEKTPOMArHUTHBIE BOJIHBI.
. CBolicTBa AJIEKTPOMArHUTHBIX BOJH
10.2 [IIxana 37eKTPOMArHUTHBIX BOJIH
103 DnekTpoMarHuTHasi nmpupoja cera. CKOpocTh CBeTa.
' BosiHOBBIE CBOICTBA CBETA
[TpakTuyeckue pabOTHI:
10.4 N3ydyeHue CBOWMCTB SJEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeseoHa
dwusnyeckue SBICHHUS B TPHPOJC: OHUOIIOTHYECKOE
10.5 JNEHCTBHE  BUIAUMOTO,  yJIbTpadHOJIETOBOTO |
PEHTI€HOBCKOTO MU3JIyYCHH I
106 TexHuueckue yCTpOIiCcTBa: UCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas moneinb cBera. IcTouHMKH cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
' OTpaKeHHsI CBETa
114 [Ipenomnenue cBeTa. 3aKOH TIPEIIOMJICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop tydeit B 1uH3e
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONA H
11 ' TeJIeCKOoIa
117 I'ma3 kak onrhueckas cuctema. biau3opykocTh u
' JaTbHO30PKOCTh
118 Pasnosxxenue 6enoro cBera B ciekTp. OnbIThl HptoTOHA.
. CroxeHue ceKkTpaabHBIX 1[BETOB. Jlucnepcus ceera
[TpakTudeckue paboThI:
###Par###AccnenoBanue 3aBUCHUMOCTH yria
11.9 OTpa)X€HUs CBETOBOIO JIy4a OT yIJjia NaJdcHHUs.
HiHParfi##l3yuenre  XapakTepUCTUK H300paKeHUs
MpeJMETa B IIIOCKOM 3epKaie.
[okyMeHT co3aaH B anekTpoHHown chopme. Ne corn-19397734-1 ot 18.10.2025. VicnonHuTtens: Xapucos &.d. B SINNEKTPOHHbIA

CrpaHuua 85 us 102. CtpaHuua cosaaHa: 18.10.2025 11:51 =¥ TATAPCTAH



#HiH#Parf##lccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMIICHUSI CBETOBOIO Jiy4a OT yrjla MaJeHus Ha
TPaHUIE «BO3AYX — CTEKIIO».

#i#Par### lonyuenne W300paKEHUH C TMOMOIIBIO
coOMparoIIel TUH3HI.

#H##Par###Onpenenenrne (POKYCHOTO pPaCCTOSHHS H
ONTHYECKOUN CHITBI COOUPAIOIICH JTMH3BL.
HH##Par###ONBITBI TIO Pa3JIOKEHUI0 OEIoro CBeTa B
CIIEKTP.

HHH#Par##H#ONbBITHl IO BOCIPUATHUIO 1IBETA MPEAMETOB

npy UX HAOJIIOIEHUH Yepe3 IIBETOBbIEC (DPMIIbTPHI
dusuyeckue siBIeHUS B pupoje: 3arMenus CoiaHia u
11.10 JlyHbl, 11BETa TeN, ONTUYECKUE SBJICHHS B aTMochepe

(uBet HeOa, pedpakius, paayra, MUPax)

1111 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' dboToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
11 Onbitel Pesepdopna u mimanerapHass MoJIenb aToMa.
’ Mogaens atoma bopa
172 Hcnyckanne u norionieHue cBera aToMoM. KBaHTBI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3ITydeHHs
14 Crpoenue aromHoro sapa. HykinonHas wmojenb
' aTOMHOTO sapa. M3oTomnsl
12 125 PannoaktuBHbie nipeBpamenus. [lepuon nmonypacnana
. aTOMHBIX SJIEP
126 S nepuble peakunn. 3aKOHBI COXPAHEHUS 3apsI0BOTO U
' MacCOBOT'O YUCE
DOHeprusi CBsS3W aTOMHBIX sifep. CBs3b MacCel U
12.7
SHEPIruu
0% Peakuuun cuHTe3a u pgenenus sauep. McrouHukum
' sHeprun CoJIHIA U 3BE3]T
120 Anepnas osHepretuka. JledcTBUE PpaTMOAKTUBHBIX
. W3JIyYECHHUI Ha )KUBBIE OPTaHU3MBI
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[TpakTuyeckue paboOTHI:
Habmioienue CHjiomHBIX M JIMHEWYaThIX CIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTUILIBI
10 TOPMO3HOMY TyTH (110 oTorpadusm).
W3mepenue paaroakTuBHOTo GhoHa
@duzuyeckre SBIECHUS B MPUPOJIE: €CTECTBEHHBIM
paIMOaKTUBHBIN ¢om, KOCMHUYECKHE TyuH,
12.11 PaIMOaKTUBHOE H3JIYYECHHUE MPUPOAHBIX MHUHEPAJIOB,

JIEUCTBUE PAJMOAKTUBHBIX M3JIyYEHUH HAa OpPraHU3M

YECJIOBCKA

112 Texnuueckue yCTpOIiCTBa: CIIEKTPOCKOII,
WHJVBHIyJIbHBIA TO3UMETD, Kamepa Bunbscona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
NpoBepsieMoOro 0a30BOro ypoBHsI 0CBOCHHSI OCHOBHOIi 00pa3oBaTeIbHOI
TpeOoBaHus NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKM B  HAy4HOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TIO3HABAEMOCTH SIBJICHUH MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
1 €CTECTBEHHbIX HAyK, TEXHUKM UM TEXHOJOTHi, 00 3BOIIOLMHU
(GU3NYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTMHE MHpa, O BKJIAJE POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBWKCHUM Kak
crocobe CyIIeCTBOBaHMSI MaTepuu, OO0 aTOMHO-MOJIEKYJISIPHOI
TEOPUU CTPOCHHMS BEIECTBA, O (U3UYECKOW CYIIHOCTH SBICHHUN
IIpHUPOALI (MeX&HI/ILIGCKI/IX, TCIIOBBIX, OJICKTPOMArHUTHBIX H
2 KBAaHTOBBIX); YMEHHE pa3iInyaTh SBJICHUS II0 OIMUCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHUX
JaHHOE (U3UYECKOE SIBJICHHE; YMEHHE paclio3HaBaThb MPOSBICHHE
HU3YYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUI B OKpYy’KaromeM MHPE, BbIACIIAA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'I&I[CHI/IG OCHOBAMH ITOHSATHIHOI'O afnmnapara U CHUMBOJIMYECKOTO

A3bIKa (I)I/ISI/IKI/I " HUCIIOJIb30BAHUC UX JIS1 PCHICHUSA y‘le6HHX 3aaay;

3 YMEHHME XapaKTepu30BaTh CBOMCTBAa Tej, (PU3UYECKHE SIBICHUSA U
MIPOLIECCHI, UCTIONB3YA (PyHIaMEHTAIbHbIE U SMITUPUYECKHE 3aKOHBI

4 YMeHHue omnHchIBaTh HM3Y4YEHHbIE CBOMCTBA Tel U (usnyeckue
SIBJICHUS, UCTIONB3Ys PU3NUECKHE BETUIHHBI
Brnagenne ocHOBaMHM METOJOB HAy4YHOrO TIO3HaHHUSI C Y4ETOM

5 co0uTroIeHHsI TTpaBuiI 0€30MaCHOrO TPyAa: HabI0AeHNnEe (PU3NUECKUX
SIBJICHUI:
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YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHH (Qu3HUecKux
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysnbTaTtbl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEIOBaHUM;
CaMOCTOSITEIbHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3ysbTaTtaM UCCIIEIOBAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
6 ra3oB, XUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJI€JIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX UL

00BSICHEHUS (PU3HUECKUX TPOIIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOUTH OOBACHEHHE C ONOpOH Ha H3y4YEeHHbIE CBOMICTBa
¢bu3nuecKkux SBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOACIHN

YMeHue pemiath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHN),
WCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIONIME (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KPATKOC YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATH 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIPABOYHBIC JJaHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUus (PU3NUECKON BETUNYUHbBI; YMEHHE ONIPEAEIATh Ppa3MEPHOCTh

(bHSH‘-ICCKOﬁ BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUU 3a1a9U
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YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
9 TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
10 yCTPOWCTBaMHU, COXpPAHEHHUS 370POBbsI M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO TMOBEJIEHHUsI B OKpY’)KaIoUIe cpezae; MOHUMaHHE
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3MYECKOr0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOIHil; yMEHHE OLIEHUBATh I0CTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
11 BBINOJIHEHUH Y4EOHBIX 3aJJaHUN HAy4YHO-TOMYJISIPHYIO JUTEPATypy
(U3NYIECKOTO CONIEPKAHMS, CIIPABOYHBIE MaTePHAIIbl, PECYPCHI CETH
WntepHer; BnageHue 0a30BbIMH HaBBIKAMU  NpeoOpazoBaHMs
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB
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INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA

{1 Mexannueckoe JBHKeHUEe. MarepuanpHas Touka. Cucrema orcyéra.
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOE 1 HepaBHOMEepHOE BMkKeHHEe. CpeaHss ckopocTb. Popmyna ass

1.2 BBIUMCIICHUS CpeTHEH cKopocTu: v = S/t

PaBHOMCpHOC HpﬂMOHHHCﬁHO@ JBHXXCHHUC. 3aBHCUMOCTD KOOpAMWHATLI TCJIa OT

BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEWNHOIO JIBUKECHHUS:

13 (1) =x,+vt
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPCMCHH IJIsA IIPOCKIHHU CKOPOCTH, IIPOCKIUH
IepeMEeNIeHUs, IyTH, KOOPAMHATBI IIPM PABHOMEPHOM IPSMOJIMHEHHOM
ABHNKCHUHN
3aBHUCHUMOCTH KOOpAUHAThl TEJIa OT BPEMCHU B CJIIy4a€ PABHOYCKOPCHHOI'O
Hp?[MOJII/IHef/'IHOI“O JBUXXCHUSA:
=
SO =V * 1+ e v >
2
q)OpMYJ'ILI AJIL TpOCKOUU TEPEMCHICHUS, IMMPOCKIUNU CKOPOCTU W IPOCKINU
YCKOpEHUS IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 s.(D=uvy,-t+a, % ,
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =2a.s,
Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHU JIsI TPOCKIHU YCKOPCHUSA, NPOCKIHUUN
CKOpPOCTH, MPOEKINHU IEPEMEIIECHUS, KOOPAWHATHI IIPU PaBHOYCKOPEHHOM
HpﬁIMOJ’IHHCﬁHOM JABUXXCHHNU
CBO6OI[HOC naacHuc. (I)OpMyJ'IBI, OIIMCBIBAIOIIMUEC CBO60,[[HOG naacHuc Tcia 1mo
1.5 BEpTUKATIN (JIBI/I)I(@HI/IG TCJIa BHU3 HJIM BBEPX OTHOCHUTCIBHO ITOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpEMEHM JJIsl MPOEKIUH YCKOPEHUS,
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MPOEKIIUH CKOPOCTH M KOOPIMHATHI IMpPH CBOOOJHOM TMAACHUM Tela I10

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BWKEHHS Tella MO OKpyKHocTU. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaiuyC OKPYKHOCTH U MEPHO

oOpareHus:
U= MR
T
LlenTpocTpeMuTenbHOE yCKOpeHHe. HampaBieHue IEHTPOCTPEMHUTEIHHOTO
1.6 ycKkopeHusi. @opmyJia sl BBIYUCICHHUS YCKOPEHUS:
2
a. = L
i R

d)opMyna, CBA3bIBAOIIAA IEPUOA U HACTOTY O6paH_[eHI/I$IZ

Macca. IInoTHOCTB BellleCTBA. CDOpMy.TIa JJI BBIYUMCIICHUSA ITIJNIOTHOCTH !

_m

1.7 P=7
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SBnenue unepuuu. Ilepsslii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

F=m-a

1.10
COHaHpaBHeHHOCTB BCKTOpaA YCKOPCHUS TEJIa U BCKTOPa CUJIbI, HeﬁCTBymIHeﬁ
Ha TCJI0
B3anmopeiicteue ten. Tperuit 3akoH Herorona:

1.11 F. 21 = _‘F.I.—2~2

1.12 TpeHI/IC IMOKOA U TPCHUEC CKOJIbIXKCHUS. (DopMyna JJI1 BBIYUCIICHUSA MOYJISA CUJIbL
TPCHUA CKOJIbIXKCHUSA:
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Hedbopmarus Tema. Ympyrue u Heynpyrue aedopmainuu. 3aKOoH YIPYrou

nedpopmanuu (3axox ['yka):

1.13 F=k-Al

BCGMI/IpHOC TATOTCHHUC. 3aKOH BCEMHUPHOI'O TATOTCHUSA:
m, -,
F=Gg.—L1 2
R
Cua TsoKecTH. Y CKOpeHHEe CBOOOTHOTO TaICHHS.
1.14

dopMyna A BBIUKCICHUS CHIIBI TSKECTH BOJIU3M MOBEpXHOCTH 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpy3ku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYnHa.
1.15 p=mi
Nmnynbe cucremsl Ten. M3Menenune umiyibca. MMiynbse cuibl
3aKOH COXpaHEHUs UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEII:
1.16 P=myU; +iny U, =const
PeaxTnBHOE ABMKEHTE

Mexanudeckas pabora. @opmyria st BHIYUCICHUS pa0OThI CHJIBI:

A=Fscosc

Mexannyeckast MOIITHOCTD:

1.17
A
N=Z=
I
Kunetnueckas u NMOTCHIHAJIbHAA SHEPIHs. CDopMyna JJIs1 BBIYHCIICHUA
KHMHETHYECKOM OHEPIun:
1.18
.I'.ia!.i'2
By
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1.19

1.20

1.21

1.22

1.23

TeopeMma o0 kuHeTHUeCKOU dHeprun. Popmyria 1 BEIYUCICHUS
MIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanudeckas SHEpIUs:
E=E;+E p

3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opMyiia s 3aKOHA
COXPAaHEHHUsI MEXaHUYECKOM 3HEPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.

HpeBpameHHe MEXaHH4YeCKOM OHCPI'UU IIpU HAJITUYIUHU CUJIbI TPCHUA.

[IpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHKH.
Peryar. Momenr cuiel: M - FI.

YcaoBue paBHOBECHS pblyara:
M, +M; +..=0
[ToaBuxHBIN 1 HeMOABWKHBIN O0510Kku. KITJI mpocThIX MEXaHU3MOB,

n= Anonesnas

A‘S&TIMHH

JlaBiieHune TBEPAOTO TENa.

cDOpMYJ'IEI JJIA BBIYUCIICHUA JaBJICHUSA TBép)lOFO TCIa:

- £
p_S'

HaBnenue raza. ATMocepHoe JaBieHuUE.

FI/I,[[I)OCTaTI/I‘IeCKOC AaBJICHUC BHYTPH KUIAKOCTHU.

d)opMyna JJI BBIYMCIICHUA JAaBJICHUSA BHYTPHU XKUIAKOCTH!

p=pgh+p_,

3akoH [lackansa. ['mapaBnnuecknii npece
3akoH Apxumena. DopMmyna sl ONPENCIICHUS BBITAJKUBAIONIEH CHJIBI,

JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTh WM ra3:

F_&m. =pgv
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1.24

1.25

1.26

1.27

1.28

1.29

1.30

VYcnosue nnaBanus Tena. IlnaBanue CYZAO0B 1 BO3AYXOILJIABAHUC

Mexannueckue KojeOaHus. AMIUIMTYJa, NEPUOJ M YacToTa KOJIeOaHUH.

dopmya, CBSI3bIBAIOIIAS YACTOTY U MEPHUO] KOJICOAHUIA:

MareMatnueckuii ¥ IpyKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu Ipu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojiebanus. BeinyxeHHble kKonebanus. Pezonanc

MexaHudecKkrue BOJIHBI. HpOI[OJ'IBHBIC M IIOIICPEYHBIC BOJIHEI. Z[J'H/IHa BOJIHBI U

CKOPOCTb PaclpOCTPAHCHUS BOJIHBI:

L=v-T

3ByK. I'poMKOCTB M BbICOTa 3ByKa. OTpa)k€HHE 3ByKOBOW BOJHBI HA I'PAaHULE
nByx cpenl. MH(Dpa3ByK U yIbTpa3ByK

IIpakmuyeckue pabomul

N3mepenne cpenHel IMIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHUIIBI, )KECTKOCTH
IPY>KUHBL, KOA(POUIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEJHEN CKOPOCTU JBUKEHHSI OpycKa 110 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHus: Opycka NpH IBM)KEHUH IO HAKJIOHHOM IUIOCKOCTH; YacTOThI U
nepuoja KojeOaHW MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHU MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha pblyar;
paboThl CHIIBI YHOPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CHIIBI YIPYTOCTH IPHU MOABEME IPy3a C MOMOILBIO OBHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMN
YacTH TeJa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAOIEH CHUIIBI
OT MAaCChI T€JIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B ITPY’KUHE, OT CTEIICHH
nedopmaluy NpyKUHbl; YCKOPEHUs: OpycKa OT yTJia HakJOHa HalpaBJIsoLIeH;
nepuoja (4acToThbl) KoJieOaHUM HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
KosieOaHUH MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a U KECTKOCTU MPYKUHBI;
HCCIIeIOBaHNE HE3aBUCUMOCTU IepHoja KoleOaHUN HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblUara

Dusuueckue A6NEHUA 8 npupode: NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMH B )KUBOM W HEKWUBOU MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJIE
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U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PhIUard B TEJIE YEIOBEKA, BIUSHHUE
aTMoc(epHOro NaBJIeHUS Ha JKUBOW OpPraHW3M, IUIABaHHUE PBIO, BOCIIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIUIAOMETP, JATYUKHU TOJIOKEHHUS, PACCTOSHUSA U
YCKOPEHHS, TUHAMOMETp, MOJIIUIIHUKHA, PAKEThl, pbluar, MOJABUXHBIA U

Hel'IOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCTBIC MECXAaHU3MEBI B 6I)ITy,

13 cooOmraronmecs cocybl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BAaHUE YIIBTPa3ByKa B OBITY U TEXHHKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucrannuueckue u amop¢Hble Tena

25 JIBrxkenune dactul BemecTBa. CBA3b CKOPOCTH JIBM)KEHHMS YacCTULl C

' Temneparypoii. BpoyHoBckoe nBuxenue, mupQysus

23 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

24 TemoBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBECHE

Y Buytpennsas sneprus. PaGora u Ttemsonepenaya kKak crnocoObl M3MEHEHUs

' BHYTPEHHEH YHEPTUH

2.7 Bunel Tenonepenayn: TENIONPOBOJHOCTD, KOHBEKLUS, U3TYyUEHHUE
HarpeBanne wu oxmaxnenue rten. KommuuecTBo  TemoTel. Y aenbHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXPAaHEHMs HPHEPIHM B TEIUIOBBIX MPOLECCAX. YPaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
HUcnapenne m konaeHcauus. M3MeHeHHe BHYTpPEHHEH SHEPrUU B IMPOLECCE
510 UCIapeHus M KoHAeHcauuu. KumeHune KuakocTH. YaenbHas TemoTa

napooOpazoBanus: L = Q/m
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2.11

2.12

2.13

2.14

2.15

2.16

2.17

3.1
32
33

34

3.5

BnaxnocTs BO3ayxa

[InaBnenue u xpucraumsauusa. 3MeHeHHEe BHYTPEHHEH OJHEPIUM IIPU

IUIABJICHUU U KpHUCTaJIJIM3allvu. yI[e.]'IBHaH TCIJIOTA IIJIaBJICHUA:

BHyTpeHHss1 dSHeprus CcropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMs

ToruuBa: g = Q/m

[Tpunuuns! padots! TemnoBbix aurareneii. KIT/[ rernnosoro asurarens

IIpakmuyeckue pabomul

N3mepenue yaenbHON TenI0EMKOCTH METAUTMUECKOTO WIMH]PA; KOJIUYECTBA
TEIUIOTHI, IOJyYEHHOI'O BOJOM KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIIyIleH HarpeTblii LWIMHJIP; KOJUYECTBA TEIUIOTHI,
OTJ@HHOTO HArpeThIM LWIMHIPOM, II0CJIE OIyCKaHUS €ro B BOJLYy KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEIbHOW BIAXKHOCTH BO31yXa; YACIbHOM TEIUIOTHI
IU1aBjieHUusd JbAa. MccienoBaHue M3MEHEHMsI TEMIIEpAaTypbl BOJABI  IIpU
Pa3IMYHbIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPH CMELIMBAHUU XOJOJHOU U

ropsiueil Bojbl; mpoiecca ncnapeHus

Dusuueckue a61eHUs 8 npupode. TTIOBEPXHOCTHOE HATSKEHHE M KallWIIJISIPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIBI B Npupoe, nznydenue ConHia, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera
Texnuueckue  ycmpoucmea:  KallWUISAPbl, TNPUMEPbl  HUCHOJIb30BAHUS
KPUCTAJIJIOB, )KUJIKOCTHBIN TEPMOMETD, TaTYMK TEMIIEPATYPhI, TEPMOC, CUCTEMA
OTOIICHUs JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOHMHa, JBUTATENb
BHYTPEHHET0 CTOpaHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

OnexTpuszanus Ten. J[Ba Buaa 3JIeKTPUUECKUX 3apsiioB

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

Onextpuueckoe mnoine. Hanpsx€HHocTe anexkTpudeckoro mnouns. [IpuHiun
CYTNEPHO3UINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOro TMOJsSI Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOIIHI/IKI/I " JUSJICKTPUKHU

[okyMeHT co3aaH B anekTpoHHown chopme. Ne corn-19397734-1 ot 18.10.2025. VicnonHuTtens: Xapucos &.d.
Ctpanuua 97 ns 102. CtpaHuua co3gaHa: 18.10.2025 11:51

g SIEKTPOHHbIIA
¥ TATAPCTAH



ITocTosiHHBIN 351eKTpUUECKUi TOK. J{eficTBuUs anekTpruyeckoro Toka. Cumia Toka.

Hanpsoxenue.
3.6 I=q/t, U=A4/4
DJIEKTPUUYECKOE CONPOTUBIICHUE. Y AEITBHOE AIEKTPUUECKOE COIIPOTUBIICHHUE:
3.7 R =pl/S
38 3akon OMa 1 yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmelnianHble COETMHEHHS TTPOBOTHUKOB
3.10 PaGora u momtHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
319 OneiT Opcrena. MarHuTHOe MoOJ€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHuTHON MHIYKITUH
313 MarauTHOE TOJIE ITOCTOSSHHOTO MAarHuTa. B3anMoIeWCTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JlelicTBMEe MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM
3.15 OneiTel Dapanes. SBneHue 3neKTpoMarHuTHON HHyKuuu. [Ipasusno Jlenma
Ilpakmuueckue pabomol
N3MepeHne  DIEKTPUUYECKOTO  CONMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, BO3HHUKAIOIIETO B IPOBOIAHUKE
(pe3ucTophl, JIAaMIIOYKa), OT HAMIPSKEHHUS Ha KOHITaX MIPOBOHUKA; 3aBUCUMOCTH
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COIIPOTHUBIIEHUS OT JJIMHBI IPOBOJIHUKA, IUIOIAIU €T0 TONEPEYHOI0 CEYEHUS U
YA€IbHOTO COIPOTUBIICHHUS.

IIpoBepka nmpaBuiia 11 3IEKTPUUECKOT0 HANPSKEHUS IPU IIOCIEA0BATEIbHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBUiIa Ui CHJIbl JIEKTPHUUECKOro TOKa IpH

[apajuIeIbHOM COEIMHEHUHU IIPOBOHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JI€ 3eMJTH, Ipeii( MOTFOCOB,
POJIb MAarHUTHOTO IOJIS JUIsl )KU3HU Ha 3eMJIe, TTOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOIN, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK  DJEKTPUUECKOHM SHEPruu, SJIEKTPOOCBETUTENIbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIE AIIEKTPONIPUOOPHI (npumepsr), IIEKTPUYECKUE
MpEeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb TMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 OnexkTpoMarHuTHbie BoJHBI. [1Ikana 35eKTpoMarHuTHBIX BOJTH

3.20 JlyueBast mogens cBeta. [IpsimoninHeliHOE pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Jucnepcus cBera

394 JIunza. Xon nydeii B nuH3e. PoKycHOE paccTosiHUE TUH3bI. OnTHYecKas cuiia

' nun3el: D = 1/F

3.25 ['na3 xak ontuueckas cucrema. Onrudeckue mpudopsI
IIpaxmuueckue pabomol
##HPar#H#l13Mepenne onTUYECKON CHIIbI cOOMparomiel JUH3bI; (OKYCHOTO
paccTosiHus coOMparolei JIMH3HI (10 CBOMCTBY paBEHCTBA Pa3MEPOB MPEAMETa
1 U300pakeHusl, KOria IpeIMeT pacioio’KeH B ABOMHOM (oKyce), ToKa3aTesns

3.26 MIPEJIOMIIEHUS CTEKIIA.
#i#Par#H#lccnenoBanue CBOWCTBAa N300paKeHUs, MOITYYEHHOTO C TIOMOIIbIO
coOuparomield TUH3bI; U3MEHEHHUS (POKYCHOTO PACCTOSHUSA JIBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPeIOMJICHHs] CBETOBOI'O Jy4a OT yrja HaJeHus Ha
TPAHMIIE «BO3AYX — CTEKIIO»

397 Qusuueckue agnenus 6 npupode: 3atMmenuss Connna u JlyHbl, 1Beta Tel,

' ONTUYECKUE SIBJIEHUsS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpoticmeéa. OYKH, TEpHUCKoM, ¢oToannapar, ONTHYECKHE

CBE€TOBObI
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KBAHTOBBIE ABJIEHUA

PamnoakTuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-

4.1
pacmazia

42 Omnbitel Pesepdopna mo paccesnuro anbda-dactun. [lnanerapHas Mopeib

' aTroma

4.3 CocraB aromHoro spa. M3oromsl

4.4 [lepuon nmonypacnaja aTOMHBIX siA€p

4.5 SlnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s61eHUsi 8 npupode. ECTECTBCHHBIM PalMOAKTUBHBIA (OH,

4.6 KOCMHYECKHE Jy4YH, PaJMOAKTUBHOE HW3IYyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUIH Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaJIbHBIN JO3UMETP, Kamepa

Bunbcona, sinepHas 3HEpreTuka
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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