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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTEIbHOM IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYyYaroUuXcsi M OpraHu3aluio0 U3YYeHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUs IPEIMETHOrO COACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpenocTaBisieT HambOoyiee SCHbIE OOpa3lbl NPUMEHEHHsS HAydyHOTO METO/a
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEIANOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeIbCTBA JUIsl TOTYYSHHSI BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
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Komnernn Munucrepera npocsemienus Poccuiickoit @enepaunu (MpoToKoiI OT 3
nexadps 2019 r. Ne [1K4BH).

Henu uzyvyenus: puzukm:

. npuoOpeTeHre MHTepeca U CTPEMIICHHUS OOyYaroNIMXCS K HAy4YHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJE TMO3HAHUS U
(dbopMHpOBaHUE UCCIIEA0BATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

. dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3ydeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHUE MPENCTABICHUA O PO GUBUKH TS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

. pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymien
npo(eCCUOHANBHOM  N1€ATEIbHOCTH, CBA3aHHOM C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmkeHHe ITHX IeNiel mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

. npuoOpeTeHne 3HaHUM O JAMCKPETHOM CTPOECHHMU BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. NpUOOPETEHNUE YMEHHI ONUCHIBATH U OOBACHITH (PU3NUECKHUE SIBICHUS
C MCTIOJIb30BAHUEM ITOJTyY€HHBIX 3HAHUH;

. OCBOEHHE METOJOB pELICHUs] NPOCTEHINUX pacdyE€THBIX 3a1ay C
UCIIOJIb30BaHUEM puznyeckux Mojenei, TBOPUYECKUX u
IPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

. pa3BUTHE YMEHUW HAOIIOAaTh MPHUPOAHBIC SIBICHUS W BBIIOJIHATH
OTBITHI, Ja0OpaTOpHbIE pabOThl M JKCHEPUMEHTANbHBIE WCCICIOBAHHS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

. ocBoeHHE TMpuE€MOB paboTel ¢ wuHoOpMmaruendn  (GU3HIECKOro
COJEpKaHusl, BKIOYas HHPOPMAIMI0 O COBPEMEHHBIX TOCTHKEHHUSX (PHU3MKH,
aHallM3 U KPUTHUECKOE OlIEHWBaHNE NHPOPMAITIH;

. 3HAKOMCTBO cO cdepamMu mpodecCHoHATBLHON  JeATEIbHOCTH,
CBSI3AHHBIMH C (PU3UKOH, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMHM Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOILErO
oOpa3oBaHus 0TBOUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kitacce — 102 yaca (3 yaca B HeAeNto).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTBITOB HOCUT PEKOMEHIATENIbHBII XapaKkTep, YUUTENb JeiaeT BbIOOp MPOBEICHUS
7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
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06yqafomnxc;1, CIIMCKa JKCIICPHMCHTAJIbHBIX SaHaHHﬁ, npeajraraCMbiXx B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHa I10 (I)I/I?)I/IKG.
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOIIET0 MUPA.

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpemHocts u3mepeHnil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

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

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.
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2. Habmonenue muddysun.
3. HaGmonenue  siBieHHUN,  OOBSCHSIOMIUXCS  MPUTHDKCHUEM WA
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3ammopaeicTBHe Tel Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Chiia ynpyrocTd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE NOoKosl. TpeHue B MpUpoe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.
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JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie AiBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBs3b TeMIEpATypbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeryloBoro Oananca. IlmaBineHue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAHEHHUSI ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. Habmonenne OpOyHOBCKOTO TBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HaOnronenue TenioBoro pacimpeHust Ted.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Bunae! Termonepenayu.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HabnrogeHue KuneHus.

12. HabnroeHue mocTosiHCTBa TEMITEPATYPhl MTPH TIIABJICHUH.

13. Mozenu TerIoBbIX ABUTATENEH.

Jlabopamopnvie pabomul u onvimaol.

1. OmnbITHI 110 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI MO BBIPAIMBAHUIO KPUCTAILUIOB NOBAPEHHOM COJIM WJIM caxapa.

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

TBEPIBIX TEIL.

4. OmnpenesneHue NaBJICHUs BO3AyXa B OaJUTOHE MITIPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue w3MeHeHUsT BHYTPEHHEW DSHEPruM Tejla B pe3ysbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

8. HccnenoBaHue sIBJIEHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropst4er BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH

TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

10. OnpeneneHne yaeabHON TEIUNIOEMKOCTH BELIECTBA.

11. MccnenoBanue npoliiecca ucnapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanmsi Tea. [Ba poja sieKTpUYecKuX 3apsaoB. BzanmopelnctBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTH 3nekTpudeckoro mods. IIpuHiun
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

v ok W
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Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEeMCTBUS SJIEKTPUYECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka nenu. [locnegoBaTtenbHOE M MApajuIENIbBHOE  COEIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1ose 3eMIIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHuTa.

© 0N U A W N e
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17. MonienvpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OnbIT DpcTeaa.

19. MarauTHoe 1noJjie Toka. JJIeKTPOMAarHur.

20. [leficTBE€ MAarHUTHOTO TIOJISE HAa TPOBOJIHUK C TOKOM.

21. DJEKTPOJBUTATENb MOCTOSTHHOTO TOKA.

22. MccnenoBaHue SIBICHUS 3JIEKTPOMAarHUTHOW WHTYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HAIMPABICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

25. DJIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1. OnpIThl 1O HAOJIOACHUIO SJEKTpU3aAUUM TEJl WHAYKUMEH U Mpu
CONPUKOCHOBEHUH.

2. HccnepoBaHue HOEUCTBUSL AIEKTPUUYECKOTO IO HA MPOBOJHUKH U

JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€pE3 pPE3UCTOp, OT

CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

7. OTNBITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHHUs U MaTepuaa.

8. IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  IIOCIECI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Jjsi CWIbl TOKA TPH MapajuiebHOM COEIUHECHUU
PE3UCTOPOB.

10. Onpepenenne paboThI IEKTPUUECKOTO TOKA, MAYIIETO Yepe3 pe3UCTop.

11. OnpenesieHHe MOIIMHOCTH DJEKTPUUECKOTO TOKa, BBIJEISIEMONM Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HUIYIIETO Yepe3 JIAMIOYKY, OT
HaNpsHKEHUS Ha HEW.

13. Onpenenennie KIIJ[ narpesarens.

14. VlccnenoBanue MarHuTHOTO B3aMMOJICHUCTBUSI TOCTOSTHHBIX MarHUTOB.

15. I3yueHne MAarHUTHOTO TOJII TOCTOSHHBIX MAarHUTOB TMPU  HX
O00BEMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue AeHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

o vk~ w
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17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Bropon 3axkoH Herorona. Tperuit 3akon HerotoHna.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. J{Buxenue mianetr BOKpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJibCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU

SHEPTHH.
Hemoncmpayuu.
1. Habmromenne MEXaHMYECKOTO JABMIKEHHUS TEJIa OTHOCHTEIHLHO PA3HBIX TEI
OTCYETA.
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2. CpaBHeHUE MyTe€d M TPACKTOPUA ABMKEHUS OJHOTO U TOrO K€ TeJsa

OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKCHUSL.

HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA

«Tenexka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH

OTHOCUTEIBHO KaOMHETa (PU3MKH.

7. 3aBUCHMOCTbh YCKOPEHHs Te€Jla OT MAacCChl TE€Jla U JCUCTBYIOIIEH HA HETO
CUJIBL.

8. HaOmroneHue paBeHCTBA CUJI IIPU B3aUMOJACHCTBUU TEN.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

10. Ilepenaua nMnysnbca Mpyu B3aUMOJIEVCTBUHN TEI.

11. [IpeoOpazoBanHus SHEPTUU NPU B3aUMOJCHCTBUU TEI.

12. CoXpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHre UMITYJIbca IPU a0CONIOTHO YIIPYTrOM B3aHUMOJIEHCTBHUU.

14. HabGnrogeHne peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHHe MEXaHUYECKOU SHEPTUHU MPU CBOOOTHOM I1aJICHUU.

16. CoxpaHeHUE MEXaHUYECKON IHEPTUH NPU IBUKEHUHU TEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1. KoHcTpynpoBaHue TpakTa AJigi pa3roHa M JaJbHEUIIEro paBHOMEPHOTO
JBH>KCHUS IIAPUKA WIINA TEIIEKKH.

2. OmnpeneneHne cpeHEH CKOPOCTH CKOJBXKEHUS OpycKa WM JIBHOKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHre YCKOpEHHUs Tella MpPU PABHOYCKOPEHHOM JABMKEHUU IO
HAKJIOHHOM TIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHHU MHPHU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBW)XEHUH 0e€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

6. HMccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHUJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.
OnpeneneHue KECTKOCTH NPYKUHBI.

9. OmpeneneHue pabOTHl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHUH Teja

110 TOPU3OHTAIBHOW MOBEPXHOCTH.

o u bk~ w
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10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MeEXaHWYECKUMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnrogenue konebaHUl Ten MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHua Connua u JIynsl. Otpaxkenue cpera. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKPOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunun aevictBus poToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepPUCTHK W300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.

L 0 N ok wWwN R

3. I/ICCHGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
NnaacHrsA Ha I'paHUIC «BO3YX—CTCKIIO».
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4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI cCOOMparomen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrIoeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOIO M MAacCOBOI'O YHCE.
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U MOIJIOLIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITy4YEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
U 0000IICHWS  TPEIMETHOTO  COACp)KaHUS ©  OMbITa  JCSATEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
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SBICHUN TPHUPOABI U TEXHHUKHU, OBIIAJICHUE YMEHUSMU OOBACHATH (PU3MUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIEE BaXHBIX JOCTH)KEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydeHnne (u3MKu Ha ypOBHE OCHOBHOIO 001ero oO0pa3oBaHUs HANpPaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yNbTATOB.

B pesynbrare nzyuenust Gu3MKU Ha YpOBHE OCHOBHOI'O 00IIET0 0Opa30BaHUs
y oOyuaroierocsi 0yayT c(popMUpOBaHbl CIEAYIOUIUE JIUYHOCTHBIE PE3yIbTaThl B
4acTH:

1) NIaTPMOTHYECKOTO BOCIIUTAHMSA:

e— TIPOSBICHHE HHTEpECa K HCTOPHUM M COBPEMEHHOMY COCTOSHUIO
poccuiickoi (hU3NUecKoi HayKH;

e— LIEHHOCTHOE OTHOILIEHHE K TOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

¢2) rPa:KIAHCKOI0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

e— TOTOBHOCTb K AaKTMBHOMY Y4YaCTUIO B OOCYXJIE€HHH OOIIECTBEHHO
3HaYUMBIX U ITHYECKHUX NPOOJIeM, CBA3aHHBIX C TMPAKTUYECKUM IPUMEHEHUEM
JOCTUXKEHUUN PUBHKY;

e— OCO3HAHME BAKHOCTH MOPAIBHO-3TUYECKUX MPUHLUIIOB B JIEATEIBHOCTH
YYEHOT0;

e3) 3CcTETUYECKOTr0 BOCIIUTAHMS:

e— BOCHPHUATHE ICTETUUECKUX Ka4eCTB (PU3NYECKON HayKu: €€ rapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

*4) IEHHOCTH HAYYHOT O MO3HAHUSA:

e— OCO3HAHME LIEHHOCTH (PU3MYECKOW HAayKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWIIEW COCTABIISIOLIEH
KYJbTYpBHI;

e— Pa3BUTHE HAY4YHOU JIFOOO3HATEIBHOCTU, MHTEPECA K HUCCIEIOBATEIbCKOM
NesATEeIbHOCTH;

e5) ¢opMmupoBaHus KyJbTYpPbl 3I0POBbSI H IMOLMOHAJIBLHOIO
OJ1aronoJry4ms:

e— OCO3HAHHME IEHHOCTH O0€e30MacHOro o0pa3a >KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIIHUX yCIIOBUSX;

o— cOpMUPOBAHHOCTh HaBbIKa pedyeKCHM, MpPU3HAHUE CBOErO IMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;

«6) TPY10BOr0 BOCTIMTAHUSA:
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e— AKTHMBHOE yYacTHE B PEUICHUHU MPAKTHUUECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMIA;

e— UHTEPEC K MPAKTHUECKOMY M3YUCHHIO MPOQPECCHIA, CBA3ZAHHBIX C (DU3HUKOI;

7) 3K0JIOTMYECKOI0 BOCIIUTAHUS:

e— OpHUEHTAIUSl HAa MPUMEHEHHE (PU3MUECKUX 3HAHUU JIJISl PEIICHMS 3a]a4 B
00JaCTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLIEN CPEJIbl;

e— OCO3HAHUE TI00ATBFHOTO XapaKTepa IKOJIOTHUYECKUX MPoOIeM U MmyTed ux
peleHus;

«8) aganTanuyu K M3MEHSIIOIIUMCS YCJIOBHUSIM COLUAJBHONH M MPHUPOIHOM
cpeabl:

e— MOTPEOHOCTHh BO B3aUMOJICHCTBUU IpPHU BBINOJIHEHUU HCCIEIOBAaHUN U
MPOEKTOB (PU3UYECKON HAMIPABICHHOCTU, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHX;

e— TIOBBIIIEHUE YPOBHS CBOEW KOMIETEHTHOCTH 4YEpe3 MPaKTUYECKYIO
JeSATEIbHOCTD;

e— TMOTPEOHOCTH B (OPMHUPOBAHWM HOBBIX 3HAHUW, B TOM YHUCIE
bopMyIMpOBaTh UJIEU, TOHSATHS, TUIIOTE3bI O PU3NYECKUX OOBEKTAX U SBJICHUSX;

e— OCO3HaHHE JAe(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B
00JacTH (PU3HKHY;

e— IUJIAHUPOBAHHE CBOETO Pa3BUTHUSL B MPUOOPETEHUH HOBBIX (DU3UYECKUX
3HAHUI;

e— CTPEMJICHHE AaHAJIU3UPOBaTh M BBIABISITH B3aMMOCBA3U MPHUPOBI,
o011ecTBa U PKOHOMUKH, B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3UUECKHUX 3HAHUMH;

e— OLICHKA CBOMX JCUCTBHM C Y4YETOM BIUSHHS Ha OKPYKAIOUIYIO CPEAdy,
BO3MOYKHBIX IJI00ATbHBIX OCIEICTBUM.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHUS TporpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMUpoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHUBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble JJornueckue JeficTBUA:
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eBBISIBIIATH M  XapPaKTEPHU30BaTh CYIIECTBEHHBIE TPHU3HAKH OOBEKTOB
(ssBNIEHUI );

eyCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIMHN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

*BBISIBIIAITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paccMaTpUBaeMbIX (akrax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBIICHHSIM;

*BBISIBIIATh TPUYUHHO-CJICJICTBEHHBIC CBSI3U TPU M3YYCHHH (HU3HUIECCKUX
SBJICHMM M TIPOIIECCOB, JIeNIaTh BBIBOJBI C HCIOJIb30BAHUEM JIENYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUMIOTE3bl O  B3aMMOCBS3SIX
(bu3MYEeCKUX BEJIUYUH;

*CaMOCTOSITEJIBHO BBIOMPATh CIOCO0 peleHus: yueOHOM (hU3MUecKoil 3a1aun
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB PEIIECHHUSA, BHIOOpP Haubosee MOAXOISUIErO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejJbCcKue 1eUCTBUA:

*HCTIOJIb30BaTh BOMPOCHI KaK UCCIEAOBATEIBCKUI HHCTPYMEHT MTO3HAHUS;

e[IPOBOJIUTH IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3NUECKOTO SIBICHUS;

eOIICHUBATh HA MPUMEHUMOCTh U  JIOCTOBEPHOCTH  HMH(OPMAILIUIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

¢CaMOCTOSTENIbHO (OPMYJIHUPOBATH OOOOIICHUS W BBIBOABLI MO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, UCCIIEIOBAHUS;

e[I[DOTHO3UPOBATh  BO3MOXHOE  JajbHEWIee  pa3BUTHE  (HUIUYECKUX
MPOIIECCOB, a TAaKXKE BBIABUTATH NPEIATNOJIOKEHUS 00 WX Pa3BUTUHM B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

o[IPUMEHSATH Pa3IMYHBIC METOJbI, HHCTPYMEHTBI M 3aIllPpOCHl MPHU TIOWCKE U
oTOope UH(pOPMAIIUU WU JAHHBIX C YUYETOM MPEIJIOKEHHON ydeOHOU (pr3nyeckoi
3a/1auu;

eQHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH HH(POpPMALUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

¢CaMOCTOSITEJIBHO  BBIOMpATh  ONTHUMaJbHYIO  (QOpMYy  MpEICTaBICHUS
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JuarpaMMamu, MHOU Tpadukoi 1 nX KOMOMHAITUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

eB XOJI¢ OOCYXJEHMsI ydyeOHOro maTepuana, pe3yJbTaTOB J1abOpaTOPHBIX
paboT W TPOEKTOB 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXKTAaeMOM TEMbI U
BBICKA3bIBaTh WJIEW, HAIlCJICHHBIE Ha pEIICHUE 3aJadyd W  MOJJep>KaHue
OJ1aroKesIaTeIbHOCTH OOIIEHHS;
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*COMNOCTABJISITh CBOU CYXKACHUS C CYKICHUSIMU IPYTrUX YYACTHUKOB AUAIIOra,
OOHapyXHBaTh Pa3IUUHUE U CXOACTBO MO3UIIHIA;

*BBIPAXXATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;

eIIyOJIMYHO MPEACTABIATH PE3YJbTAThl BBITOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

*[IOHUMATh U HCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WUHIWBHIyaIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYIECKOM MPOOIEMBI;

e[IPUHUMATH LIEJIM COBMECTHOM AESITENbHOCTH, OPTaHU30BbIBATH IEUCTBUSA I10
e€ JOCTWKEHUIO: paclpelesaTh poJiu, OOCYXJaTh IPOLECCHl U PEe3yJIbTaThl
COBMECTHO pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJEH;

*BBITNIOJIHATH CBOKO 4acTh palbOThI, JOCTUras KaueCTBEHHOTO pe3yJbTaTa Io
CBOEMY HAaNpaBJICHUI0 U KOOPAUHUPYS CBOM JCHUCTBUA C APYTMMH WICHAMH
KOMaH/Ibl;

*OIICHUBATh KAa4eCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPHUTEPHUSM,
CaMOCTOATEIBbHO CPOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

*BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYAIUSIX, TPEOYIOMUX IS
pereHns GU3NIeCKuX 3HaAHUM;

eOPUEHTHUPOBATHCS B  PA3JIMYHBIX  MOAXOJAX  MPHUHATUSA  PEUICHUU
(MHAMBUyATbHOE, IPUHSATHE PEIICHUS B TPYIIE, IPUHATUE PEUICHUN TPyNoi);

¢CaMOCTOSITEJIBHO COCTaBIIATh AJTOPUTM pelleHUs (PU3UUYECKON 3aauu WU
IUIAaHa UCCJIEJOBaHUs C YYETOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

eJI€J1aTh BBIOOP U OpAaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

JIaBaTh AJICKBATHYIO OLIEHKY CUTYyalluu U Mpejararh 1jiaH e€ N3MEHEHNUS,

eOOBSICHAThL  MPUYUHBI  JOCTWIKEHUS  (HEHOCTHKEHHUS)  PE3YJIbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

*BHOCUTh KOPPEKTHBBI B ACSATENBHOCTH (B TOM YMCII€ B XOJ BBIIOJHEHHUS
(bu3MUecKoro MccleoBaHUsl WM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OIMMOOK, BOSHUKIITUX TPYTHOCTEH;

*OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUIM;

*CTaBUTH c€051 HA MECTO JIPYroro 4ejloBeKa B XOJ€ CIOpa WM JTUCKYCCHUHU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYroro;

[I[PU3HABATh CBOE MPaBO Ha OMIMOKY MpU pelieHur (PU3NYECKHX 3a7a4 Uiv B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.
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INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

*HICIIOJTH30BATh MOHATHS: (PU3NYECKHE U XUMUUIECKUE SBJICHUS, HaOIIOICHUE,
DKCIIEPUMEHT, MOJIeb, THUIOTE3a, CAWHMIBI (U3UYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTOpHsi, paBHOJACHCTBYIOIIAsl cuia, aeopmanusa (ymnpyras, MIacTUYEcKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

epaznuyaTh sBICHUA (Iuddy3us, TEIIOBOEC IBUKEHUE YACTHUI[ BEIIECTBA,
paBHOMEPHOE IBHKEHHE, HEPABHOMEPHOE JBHXKCHUE, UHEPLIMS, B3aUMOJICICTBUE
T€Jl, paBHOBECHE TBEPIABIX TEJI C 3aKPEIUIEHHOMW OCBHIO BpAICHUS, Mepeaada
JaBJICHUS] TBEPABIMU TEJIaMH, >KUAKOCTAMH M ra3zaMu, aTMOC(EepHOE IaBIICHHUE,
MJIaBaHUE TeJ, NpPEeBpalleHUs MEXaHWYECKOW HSHEPruu) IO ONUCAHUIO0 UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

epaCro3HaBaTh  MPOSBICHUE M3YUYCHHBIX  (U3MYECKUX  SBICHUU B
OKpY’KaloleM MHUpe, B TOM uucie (U3UYECKHUE SIBICHUS B MPUPOJIC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CWJIbl TPEHHUS B TIPUPOJIC U TEXHUKE, BIUSHUE aTMOCPEPHOTO JAABICHUS HA KUBOM
OpraHu3M, IJIJaBaHWE pPBIO, pbIYard B TeJi€ 4YEIOBEKa, MPH 3TOM IMEPEBOJUTH
MPaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBICHHUI;

¢OMKUCHIBATh M3YUYCHHBIC CBOMCTBA T€I W (PU3MUECKUE SIBJICHUSI, UCIIOIb3YS
dbu3nyeckue BeIWYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpPEMS, IIyTh,
CKOPOCTb, CPEIHsISi CKOPOCTb, CHJa YINPYTOCTH, CUJIa TSKECTH, BEC Tella, CUja
TpeHusi, AaBieHue (TBEPAOrO Teja, >KUIKOCTH, Ta3a), BBITAIKUBAIOUIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbl, KO3 UIIUEHT
MOJIC3HOTO JICUCTBUS MEXAaHU3MOB, KHHETHYECKAas U TIOTCHIIMAIbHAsI DHEPTHUsl ), IPU
OMMHMCAHUH TIPABHJIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIB3YEMBIX BEINYUH,
ux O0OO3HAUCHUS W EIUHUIEI (U3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

eXapaKTEPU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SIBICHUS M TIPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUIIO pPaBHOBeCHs pblyara (0i0ka), «30J0TOE
MPaBUJIO» MEXaHWKU, 3aKOH COXpaHEHUsS MEXaHWYECKOW HSHEpPruu, NpH STOM
JIaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe

BBIPAKCHHUC,
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¢00BSACHATH (PU3UUECKHUE SBICHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHTyalUld NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JOrMYECKHX IIaroB
C onopoi Ha 1—2 U3y4yeHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUHN, (PU3NUECKUX 3aKOHA
WU 3aKOHOMEPHOCTH;

epelIaTh pacu€THHIC 3aa4uu B 1—2 NEHCTBUS, UCTIOIB3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3aIliChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHUE BEIUYUHBI B (DOPMYJIBI U
IPOBOANUTH PacU€Thl, HAXOAUTh CIIPABOYHBIE JIaHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUYHHBI;

epacno3HaBaTh NPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIH
(U3MYECKUX METOJI0OB, B OIHMCAHUM MCCIEIOBAHUSA BBIIEIATh IMPOBEPSIEMOE
OpEaNoioKeHne (TUIOoTe3y), pa3iuyaTh M HHTEPIPETHUPOBATh IOTYYCHHBIN
pe3yJbTaT, HAXOAUTh OLUMOKHU B XO/I€ OINbITA, I€JaTh BHIBOABI IO €r0 Pe3yJIbTaTaM;

[IPOBOJIUTH OMBITHI 110 HAOIIOJECHUIO (PUBUYECKUX SBICHUN WIH (PU3HUECKUX
CBOMCTB Tell: (OpPMYyJIHpPOBATH MPOBEPSAEMBIC MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEIIOKEHHOT0 OO0OpYIOBAaHMS, 3alMCHIBATH XOJ OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

*BBITIOJHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tea, 00bEMa,
CWJIbl U TEMIIEPATypbl C HCIOJb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMKMChIBATh TOKA3aHMS MIPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHOW MOrPEIIHOCTH
U3MEpPECHU;

*[IPOBOIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BEJIUYUHBI OT
JIPYroi ¢ MCMOJIb30BAaHUEM NPSAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PABHOMEPHO
JBIKYILIETOCS Tela OT BPEMEHM JIBHXKEHMS Tesa, CUJIbI TPEHUS CKOJIbKEHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAA¥ COIPUKOCHOBEHHUSI TEJI, CHJIbl YIIPYTOCTH OT YIJIMHEHHUS IPY’KHUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpYyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH TJIaBaHUs TEN, YCIOBUM paBHOBECHSI pblyara u 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIENOBaHUSA, COOMpPATh YCTAHOBKY U
BBIMIOJIHATh ~ M3MEPEHUs, Cleays MpeajoKeHHOMY IUIaHy, (PUKCHUpOBaTh
pe3ynabTaThl  MOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKMX BEJIUYUH B  BHUJE
NPEeMJIOKEHHBIX Tabimui, W TpadukoB, JenaTb BBIBOABI 10 PE3yJbTaTaMm
WCCIIEIOBAHUS;

e[IPOBOJINTH KOCBEHHBIE M3MEpPEHUsI (PUINUYECKUX BEIUYUH (TUIOTHOCTH
BEILECTBA JKUJAKOCTM M TBEPAOrO TeEJA, CUJIA TPEHHUS CKOJIbKEHUS, IABJICHUE
BO3/lyXa, BBITAJKMBAIOLIAs CHJIA, JEHUCTBYIOIIAs Ha IOTPYKEHHOE B KUIKOCTh
TENO, KO3(PPUUMEHT NOJE3HOr0 JEWCTBUS NPOCTBIX MEXAHU3MOB), ClEAys
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MPEIIOKECHHOW ~ WHCTPYKIIMU: TPU  BBIMOJHEHWHM U3MEPEHHH  CcOOMpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOU BEIMYUHBI;

ecOOIOAATh MpaBUiia TEXHUKH OE30MAaCHOCTH MpU padboTe ¢ J1abopaTopHBIM
000py0OBaHUEM;

eyKa3blBaTh MPUHIUIBI JCUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, TUHAMOMETpP, COOOIIAIOIIUECS COCYIbl, OapoMeTp, pblyar,
ITOJIBYKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IUIOCKOCTE;

eXapaKTEPU30BaTh MPUHIMIBI  JCUCTBUS  HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON HA UX OMUCAHMS (B TOM YHUCIE: MOAIIUITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMED,
MOPIIIHEBOM HAcOC, apeoMETp), HMCIOJIb3ysl 3HAHHUS O CBOMCTBAX (PU3MUYECKUX
SBJICHUI U HEOOXOANMbIE (PU3NUYECKUE 3AKOHBI U 3aKOHOMEPHOCTH;

[IPUBOAUTH MPUMEPHI (HAXOAUTHh UHPOPMALIUIO O MPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM i1 OOecriedeHUs
0€30MacHOCTH MpPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPYKaIOIIEN CpeIE;

eOCYIIIECTBIISAT  OTOOpP HMCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI
U NyTEM CpPaBHEHUS PA3IUYHBIX HUCTOUYHMKOB BBIACIATH MHGOPMAIMIO, KOTOpas
SBJISIETCS MPOTUBOPEYMBOM UJTU MOXKET OBITh HEJOCTOBEPHOI;

*HCIIOJIH30BaTh TPHU BBIMOJHEHWN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3MYecKoro copeprKaHus, CIPaBOUYHbIE MaTE€pPHANbI, PECYPChl CETU
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

¢CO3/1aBaTh COOCTBEHHBIE KpPAaTKUE MHCbMEHHbIE U YCTHBIE COOOUICHUS Ha
OCHOBE 2—3 HCTOYHHKOB WHGMOpMAIUU (HU3HUUECKOTO COJEPKaHUs, B TOM YHUCIE
nyOJMUYHO JIeNiaTh KpaTKUE COOOIIEHMSI O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCIICAOBAHNUM, NPHU STOM T'PaMOTHO HCHOJIb30BAaTh HM3YYEHHBIM NOHATUHWHBIN
anmnapar Kypca (U3MKH, COMPOBOXKAATH BHICTYIUICHUE MTPE3CHTALINEH;

e[Ip BBIMIOJIHCHUU YYEOHBIX IPOCKTOB M HCCIEIOBAHHUI pacrpenesTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUH C TMOCTABJIICHHBIMU 3aJladyaMu, CJICIAUThH 3a
BHITIOJIHCHUEM TUTaHA JCHCTBUMN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKIJIAJ] B
JeATEIIbHOCTh ~ TPYIIbI, BBICTpaUBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE,
YUYUTHIBAS MHEHUE OKPYKAIOITHX.

K xonIty oOyuenus B 8 kjacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

*HCMOJIb30BaTh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHHUSl BEUIECTBA, KPUCTAIUIMYECKHE U
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amop(HBIC TeNa, HACHINICHHBIM W HEHACBHIMICHHBIA TMap, BIAKHOCTH BO3AyXa,
TeMrepaTrypa, BHYTPEHHSII DJHEpPrusi, TEIJIOBOM JBUraTellb, SJIEMEHTapHBIN
ANEKTPUUYECKUN 3apsijl, BJICKTPUUECKOE TI0J€, MPOBOAHUKA U JAUIICKTPUKH,
MTOCTOSTHHBIN AJIEKTPUUYECKUIN TOK, MAarHUTHOE TI0JIE;

epa3MuaTh SBJICHUS (TEIUIOBOE pACIIUPEHHE M CKaTue, Terlionepesaaya,
TEIUIOBOE pPaBHOBECHE, CMAyUMBAHUE, KaNWUISIPHbIC SBICHHS, HCIAPEHHUE,
KOHJICHCAIusl, IUIaBJICHWE, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIIECHUE,
Terionepeaaya (TErIonpoOBOIHOCTb, KOHBEKIIUS, U3JIYUEHHUE), AICKTPU3AIUS Tel,
B3aMMO/ICHCTBHUE 3apSAI0B, ICUCTBUS AJICKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MarHUTOB, JICUCTBME MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHMTHAsT UHAYKIUS) TO ONMHCAHMI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

epaCro3HaBaTh MPOSIBIICHHE  M3YUYCHHBIX  (U3UYECKUX  SBICHUU B
OKpYXalollleM MHUpe, B TOM 4Yucjie (QU3NYECKHE SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKCHUE M KAMWUISPHBIC SIBICHUS B MPUPOJIC, KPUCTAIIBI B
npupose, wusznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
oOpa3oBaHuE pOCHI, TyMaHa, UHEs, CHETa, JIEKTPUUECKUE SIBJIEHUS B aTMocdepe,
AIIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMIU, Jpeid MOITIOCOB,
pOJIb MarHUTHOTO TOJISI [JI KU3HU Ha 3€MJie, MOJSPHOE CHUSHUE, MPU 3TOM
MEePEeBOJIUTh MPAKTUYECKYIO 3a7adyy B Y4e€OHYI0, BBIACIATh CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

*ONUCHIBAaTh M3YUYCHHBIC CBOMCTBA Tel M (DU3UYECKUE SBICHUS, HCTIOIB3YS
dbu3nueckue BEIUYMHBI (TeMIlepaTypa, BHYTPEHHSII DJHEpPrusi, KOJHMYECTBO
TEIUIOThI, yJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJI€NbHAS TEIUIOTA IJIaBIICHUS,
yAeNbHas TeIJIoTa NapooOpa3oBaHus, yjAeJibHAas TEIoTa CropaHus TOIUIMBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEJIbHAsS
BJI&KHOCTh BO3/lyXa, DOJIEKTPUUYECKUM 3apsll, CHUJIa TOKa, AJIEKTPUUYECKOE
HaIpsKEHUE, COMPOTUBJIEHUE MPOBOJHUKA, YIAEIbHOE COMPOTUBIICHHE BEIIECTBA,
paboTa ¥ MOIIHOCTh DJJEKTPUUECKOTO TOKa), MpPU ONHCAHUU MPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCMOJB3YEMbIX BEJIUYMH, OOO3HAUYCHUS U
SAUHULIBI (PU3UYECKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIIUE HAaHHYIO
(GU3MYECKYI0 BETUYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaUKu H3yUEHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

eXapaKTepU30BaTh CBOMCTBA TeJ, (PUIMYECKUE SBICHUS U IPOIIECCHI,
WCIIOJIB3Ys OCHOBHBIC TMOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU CTPOCHUS
BEILIECTBA, MPUHIMI CYINEPIO3UIMU MoJied (HAa KAaYEeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHHUs 3apsaa, 3akoH Oma a1l yyacTka 1enu, 3akoH [[xoyns—JIeHia, 3akox
COXpaHEHUs] JHEPTUU, MPU STOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMChIBATh €70 MAaTEMAaTHYECKOE BhIPAKEHUE;
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¢00BSICHATh (HU3UYECKHE MPOIECChl W CBOWCTBA TEJI, B TOM YHCIE€ U B
KOHTEKCTE€ CHUTyallud MNPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BbISBISATH
MIPUYUHHOCIIEACTBEHHBIC CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX IIIaroB ¢
ornopoii Ha 1—2 U3y4yeHHbIX CBOMCTBA (U3NUYECKUX SBICHUH, (DU3NUECKUX 3aKOHOB
WJIU 3aKOHOMEPHOCTEM;

epeIIaTh PACYETHBIC 3a7a4H B 2—3 ACHCTBUS, UCIIONb3Ysl 3aKOHBI U (DOPMYJIBI,
CBSI3BIBAIONTNE (PU3NYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aa4d
3alUChIBaTh KPATKOE YCJIOBUE, BBISBISITH HEAOCTATOK JAHHBIX I PEIICHUS
3a/layd, BBIOMpaTh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIE mJisi €€ pelieHus,
MPOBOJIUTH PACUEThl U CPABHUBATH MOJYUYEHHOE 3HAYCHUE (PU3NYECKON BEITMUYUHBI
C U3BECTHBIMU JIAHHBIMH;

epacCrio3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
bu3MYEeCKUX  METOJIOB, HCIOJb3yS  OMUCAHUE HCCIEIOBAHUS,  BBIJCIATH
MPOBEPSAEMOE TPEAIOIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSAJIKA MPOBEACHUS
WCCIICIOBAHUSI, I€aTh BHIBOBI,

[IPOBOJIUTH OIBITHI 1O HAOTIOACHUIO (PU3UUECKUX SIBJICHUN WM (U3UIECKUX
CBOMCTB Ted (KamwUISpHBIE SBJICHUS, 3aBUCHUMOCThH JABJICHHUS BO3JyXa OT €ro
o0BEMa, Temrmeparypbl, CKOPOCTH IIpollecca OCTBhIBAaHUS U HArpeBaHHs IPHU
U3IIyYeHUH OT IIBeTa H3JIydaromiedl (MOrJIOMIAaroNIeil) MOBEPXHOCTH, CKOPOCTh
WCHapeHuss BOABI OT TEMIEPATypPhl KUAKOCTH M IUIOMIAJAH €€ MOBEPXHOCTH,
ANEKTPU3AIMA TEJI U B3aUMOJCHCTBUE AIEKTPUUYECKUX 3aPANIOB, B3AMMOJCHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIM3alllsl MAarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB,
JIEWCTBUSI MAarHUTHOTO TOJISI HA TMPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMATHUTA,
CBOMCTBA JJICKTPOIBUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYIUPOBATH MPOBEPSIEMbIC
MPEANOJIONKEHUS, COOMpaTh YCTAaHOBKY W3 TMPEMJIOKEHHOIO 000pYyAOBaHUS,
OMUCHIBATH XOJ1 OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

*BBINOJHATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhI, OTHOCUTEIBHON BIIA)KHOCTHU
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUSI C UCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB H
JATYUKOB (DU3NUYECKUX BEJIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

[IPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
JPYrol ¢ KMCHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS
MPOBOJAHUKA OT €ro JUIMHBI, IUIOAAU MOMNEPEYHOTO CEUEHHS U YACIBHOTO
COINPOTHUBJICHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA, UAYIIETO YEpe3 MPOBOIHUK,
OT HaNpsHKEHUSd Ha MOPOBOAHUKE, MCCIEIOBAaHUE IMOCIENOBATEIBHOTO U
MapajuieIbHOTO  COEAVMHEHUW MPOBOJHUKOB): IUJIAHUPOBATH  MCCJIEAOBAHUE,
coOMpaTh YCTaHOBKY U BBITIOJIHITH MU3MEPEHUS, CIIeIys MPEJI0KEHHOMY IUIaHY,
(bUKCUpPOBATH PE3YNIBTATHI TOJYUYEHHON 3aBUCHMOCTU B BUJE TAOIUI] U TPa(PHUKOB,
JI€TIaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIIENOBAHNUS;
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e[IPOBOAUTH KOCBEHHBIE H3MEpPEeHHs] (UINYECKUX BeIMUUH (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHMKA, padOoTa W MOIIHOCTH
AIEKTPUUYECKOr0 TOKA): TUIAHUPOBATh U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl TMpeAO)KEHHONM WHCTPYKUMU, W BBIYUCIATH 3HAYECHHE
BEJIMYMHBI,

ecOOIOAATh MpaBUiia TEXHUKH OE30MAaCHOCTH MpU paboTe ¢ J1abopaTopHBIM
000pyIOBaHUEM;

eXapaKTEepU30BaTh NPHUHLMIIBI  JEHCTBUS  M3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX OMHCAHHUA (B TOM 4YHCIE: CHCTEMA
OTOIUIEHUS [IOMOB, THUTPOMETp, MapoBas TypOWHA, aMIepMETpP, BOJBTMETP,
CUETUMK  JJEKTPUYECKOM  SHEPIrUM,  DIEKTPOOCBETUTENbHBbIE  IPHOOPHI,
HarpeBaTeNIbHbIE 3JIEKTPONPUOOPHI (TPUMEPHI), ANEKTPUUECKUE MPEAOXPAHUTEINH,
3JIEKTPOMArHUT, 3JEKTPOJBUTATENb IMOCTOSHHOTO TOKAa), HUCHOJb3ysl 3HAaHUSA O
CBOMCTBAX (PU3NYECKUX SBJIICHUN U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

epacCmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIbHBIC
npuOOpsl MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC,  IMCHUXPOMETpP, TUIPOMETP, JIBUTaTreib BHYTPEHHErO  CropaHus,
JIEKTPOCKOII, ~ PEOCTaT), COCTABJATH CXEMbl JJICKTPUYECKHX  Lemer ¢
NIOCJIEOBAaTEIbHBIM W NApAJUICIBHBIM COCIMHEHHEM 3JIEMEHTOB, pasjnyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LENEH;

*[IPUBOAMUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IMOBEACHUS B
OKPYKaIOIIEN CpeIE;

*OCYILIECTBIISATh  MOUCK HMHPOpMALMH  (PU3UYECKOTO  COAEpKAaHUA B
HHTepHeTE, HA OCHOBE NMEIOIIMXCSA 3HAHUM U ITyTEM CPABHEHUS JONOJIHUTENBHBIX
UCTOYHUKOB BBIJIEIATh MH(OPMALINIO, KOTOpas SIBJISETCS NMPOTUBOPEUMBON WIIU
MOKET ObITh HEIOCTOBEPHOM;

*HCIIOJIH30BaTh MPHU BBINOJHEHUN YYE€OHBIX 33JaHUil HAyYHO-TOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

eCO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE M KpATKHE YCTHBIE COOOIICHMS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4Yuclie MNyONUYHO  MPEACTaBIATh  PE3yJbTaThl  NPOEKTHOM  Win
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh H3yYEHHBIN
NOHATUMHBIM  ammapar  Kypca  (U3MKH,  CONPOBOXIATh  BBICTYIUICHUE

MPE3CHTALIUEN;
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o[I[PH BBINIOJTHEHUU YYEOHBIX TIPOCKTOB W HCCIEAOBAHUN (PU3MUECKUX
MPOIIECCOB  paclpeneNiaiTh OOSI3aHHOCTH B TpPynIne B  COOTBETCTBUU €
IIOCTABJICHHBIMH 3aJadyaMH, CJICAWTH 3a BBINIOJHEHHWEM IUIaHA JACHCTBUM H
KOPPEKTHPOBATh €ro, aJIeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JCATEILHOCTD
IPYIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSBJISSI TOTOBHOCTD
paspemarh KOHQIHKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIITUXCS YMEHUMN:

eHICTIOJIb30BATh  IIOHATHS: CHUCTEMA OTCYETA, MaTepUalibHas  TOYKa,
TPaeKTOpHUs, OTHOCUTEIILHOCTh MEXaHUYECKOTO IBMKEHUS, Tepopmarus (yrnpyras,
MJIacTU4ecKasi), TPEHHUE, IEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTbh U
neperpy3Kku, EHTP TAKECTH, aOCOJIFOTHO TBEPAOE TEJO, LIEHTP TSAKECTU TBEPIOTO
Tejla, paBHOBECHE, MEXaHMYECKHWE KOJeOaHWs W BOJHBI, 3BYK, HH(pa3ByK u
yIBTPa3BYK, AJIEKTPOMArHWTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPhl MUCIYCKAHUS W MOIJIOLIECHUS, alib(da,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFCpHAsl SHEPTETHKA;

epa3vyuaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMKEHHE, CBOOOJHOE TIajeHUE
T€JI, PABHOMEPHOE JIBMKEHHUE MO OKPY>KHOCTH, B3aMMOJEHCTBUE TEJ, PCAaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXarol1e U BBIHYKICHHbIC KOJICOaHMUs ),
PE30HAHC, BOJIHOBOE  JBIDKEHHE, OTpaXE€HHWE  3ByKa, MPSAMOJUHEHHOE
paclpoCTpaHEHUE, OTPAKCHHE M TMPEJIOMIICHUE CBETa, IOJHOE€ BHYTPEHHEE
OTPaXCHHE CBETA, PA3JIOKECHHE OEJIOro CBETa B CIIEKTP M CIIOKEHHE CIEKTPAITbHBIX
IIBETOB, JMCIIEPCHUS CBETA, €CTECTBEHHAasi PAaJAMOAKTUBHOCTh, BO3HUKHOBEHHUE
JMHEWYATOro CIEKTpa U3JIyYEHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

epaCIlO3HaBaTh  IPOSBICHWE  HW3YYCHHBIX  (PUBHMYECKUX  SBJICHHH B
OKpY’KarolieM Mupe (B TOM uuciie (GU3UYCCKHE SBJICHHUS B MPUPOAC: MPUIHUBBI U
OTJIUBBI, ABUXeHUE TIaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE JBUKCHHUE KUBBIX
OpraHu3MOB, BOCIIPUATHE 3BYKOB >XMBOTHBIMH, 3E€MIICTPSCEHHE, CEHUCMUUYECKHUE
BOJIHBI, IlyHAMH, X0, I[BETa T€JI, ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJIOTHIECKOE
JEUCTBUE BUIUMOTO, VYIBTPA(PHOIETOBOTO U PEHTTEHOBCKOTO W3ITyYCHHUH,
€CTECTBEHHBIN PAaJUOAKTUBHBIM (POH, KOCMHUYECKHE Jy4d, pPaJHOAKTHBHOE
W3JIydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaTWOAKTUBHBIX H3Jy4CHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3ajJady B Y4EOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

*ONMCHIBATh M3YYCHHBIC CBOMCTBA Tel M (DU3UYECKUE SBIICHUS, HCTIOIB3YS
dbu3ndyeckue BEIWYUHBI (CpeIHSsT W MTHOBEHHas CKOpPOCTh Tejla IIpHU
HEPAaBHOMEPHOM JBHXKEHUH, YCKOPEHHE, TIEPEMENIEHUE, MTYTh, YIJIOBas CKOPOCTh,
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CHJIa TPEHUS, CUJIa YIPYTOCTH, CUja TSHKECTHU, YCKOPEHHE CBOOOIHOIO IMaJIeHus,
BEC Tella, UMITYJIbC Tella, MUMITYJIbC CHJIBI, MEXaHHueckas padoTa W MOIIHOCTH,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMJIH,
NOTEHUUAIbHASI JHEPrusi C)KATOM MpPYKWHbI, KUHETUYECKAas SHEPIUs, IOJHas
MEXaHUYECKasl PHEPIUsl, IEPUOJ U YacTOTa KOJeOaHWM, AJIMHA BOJHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb IMPEJIOMIIEHUS CpPEIbl), MPU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYMH,
0003HaUYeHHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (OPMYIIbI,
CBSI3BIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEJIMUHMHY C APYTUMHU BEIMYHMHAMH, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

eXapaKTEPHU30BaTh CBOMCTBAa Te€J, (QPU3NYECKHE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYIIEPIIO3ULIMA CHWJI, NPUHLHII OTHOCHUTENbHOCTH ['amuies, 3axkoHsl HprOTOHA,
3aKOH COXPaHEHHs UMITYJIbCa, 3aKOHBI OTPAXKEHMSI U MIPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOI0 YHCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHHE;

«00BACHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUd TNPaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTMYECKHX IIaroB
C omopod Ha 2-3 H3YYEHHBIX CBOMCTBAa (PUBMYECKUX SBICHUN, (PU3MUYECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

epelIaTh PacUETHHIC 3a/1aUu (OMUPAIOITUECS HA CUCTEMY U3 2—3 ypaBHEHHUIA),
UCIIOJIB3YS 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
VI U30BITOYHBIE JAHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IS
pElIeHMs, MPOBOJAWUTH PACYETHI W OLEHHWBATh PEATUCTUYHOCTH IOJYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

epacmo3HaBaTh NPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIH
bu3MUecCKuX  METOJIOB, HCIOJb3ysl  OINMCAHWE MCCIIEOBAaHUS,  BBIIEIATH
MIPOBEPSEMOE MPEANOI0KEHNE, OLICHUBATh MPABUIBHOCTh TOPSAIKA MPOBEACHUS
UCCIIEIOBaHMSI, JIe1aTh BBIBOJBI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUN U
OIBITOB;

I[IPOBOJIUTH OMBITHI 10 HAOIIOJEHUIO (PU3HUECKUX SIBICHUN WIH (QU3UUECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroToHa, 3aKOHAa COXpaHEHMs] YHEPTUH,
3aBHCHUMOCTh TepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKAa OT MAaccChl Tpy3a U
KECTKOCTU TMPYXKUHBI U HE3aBUCUMOCTh OT aMIUIMTYAbl MalbIX KOJeOaHUM,
IpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3lioKeHHe Oeoro cBeTa B CIIEKTP,
U3y4YE€HHUE CBOMCTB M300pa)K€HMsI B IUIOCKOM 3€pKajle M CBOICTB HM300pa’KeHUS
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npenMera B coOMparomied JnH3e, HaONIOeHHWE CIUIOIIHBIX W JIMHEWYaThIX
CHEKTPOB HM3JIYUYECHHMsI): CAMOCTOATEIBbHO COOMpaTh YCTAHOBKY W3 H30BITOYHOIO
Habopa 000pyI0BaHMs, OMUCHIBATH X0/l OMbBITA M €T0 Pe3yNbTaThl, POPMYyIUPOBATH
BBIBO/IbI;

*[IPOBOAMUTH IPH HEOOXOAMMOCTH CEPHUI0 MPSMBIX HW3MEPEHUH, OIpeneiss
CpeIHee 3HaueHUE M3MepseMOoil BennuuHbl ((POKYyCHOE paccTOsHUE COOHMparoieit
JMH3bI), 000CHOBBIBATh BHIOOP crioco0a nu3MepeHus (M3MEepUTENBHOTO prubopa);

e[IDOBOAMTH  HCCJIENOBAHUE 3aBUCUMOCTEM  (PU3NYECKUX BEIUYMH C
UCIIOJIb30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh IYTH OT BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JBM)KEHHU 0€3 HadyalbHOM CKOpPOCTH, NEpHoAa KoJeOaHWH
MaTEMaTUYECKOr0 MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTIJIa OTPaKEHHsI CBETa
OT yrja MNaJeHHs M yria NOpeJIOMJIEHUs OT yria MNaJeHHs): IUIAHUPOBATh
UCCJIEJOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
NOJIyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaOIUI U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

e[IDOBOJIUTh KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIUMYHUH (CpemHss
CKOPOCTh U YCKOPEHHE Tejla NpPU PaBHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE
CBOOO/IHOTO MaJeHUs], )KECTKOCTh MPYXUHBI, KOA(Y(PUIUEHT TPEHUs CKOJIbKEHUS,
MeXaHuyeckas paboTa W  MOIIHOCTh, YacToTa U Mepuoj  KosieOaHui
MaTE€MaTUYeCKOro M MPYKMHHOTO MAasTHHKOB, ONTHYECKas CHia coOuparomen
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHUs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIIOJHATH U3MEPEHMS, CIEAYsI IPEII0KEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYECHHE BEJIMYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHUM;

«CO0JII0/IaTh NPaBUJIA TEXHUKU O€30MaCHOCTH IMpHU padoTe ¢ 1abopaTOpHBIM
0o0opy10BaHUEM;

epa3iMuyaTh OCHOBHBIC MPHU3HAKW M3YYEHHBIX (U3MUECKUX MOJENeH:
MaTepuagbHas TOuKa, aDCOIIOTHO TBEPIOE TEJIO, TOUCYHBIH UCTOYHUK CBETA, JIyd,
TOHKas JIMH34, IIJITaHEeTapHasi MOJIEb aTOMa, HYKJIOHHAs! MOJIEJb aTOMHOTIO $]1pa;

eXapAKTEPU30BaTh MPUHLMIBI  JCUCTBUS  HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha HUX OMHCAHUS (B TOM YHUCIE: CHUIAOMETP,
JATYMKU TOJIOKEHHUS, pPAaCCTOSHUSA U YCKOPEHUS, PAKETa, 3X0JIOT, OUYKH, IEPUCKOII,
¢doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucmonb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U
He00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

*HCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH HM3YyYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, H3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKUX TPOLECCOB IpHU
peleHny y4eOHO-PAaKTUYECKUX 3ajlady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
1300paX€HUH B MJIOCKOM 3€pKajie U coOOMparoIien J1H3E;

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 6H o1 27.03.2024. UcnonHutens: ApynnuH .. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 30 u3 37. CTpanuua cosaaHa: 27.03.2024 13:04 =¥ TATAPCTAH



[IPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIUIO O IPUMEPAX) MPAKTUUECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWU B TOBCETHEBHOW JKMU3HM JUJIsI OOECICUEHHUs
0e30macHOCTH TpU OOpallleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;

eOCYIIECTBIIATh NOMCK HH(pOpMarmu  (HU3HUUECKOTO  COJACpKaHUS B
HuTepHeTe, caMOCTOATENBHO (POPMYIUPYST MOUCKOBBIM 3ampoc, HaXOAWUTh MYTH
OIpeNENeHUs] JOCTOBEPHOCTH MOJYyYEHHOW MH(OpMAIMK Ha OCHOBE MMEIOIIUXCS
3HAHWU U JOTIOJHUTEIBHBIX UCTOUYHUKOB;

*HICIIOJIb30BaTh IPU BBIIOJHEHUU YYEOHBIX 3aJlaHui HayYHO-TIONYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEPKAHUsS, CIPABOUYHBIE MAaTE€pPUANbI, PECYPChl CETU
WuTepHeT, BiaaeTh NpuéMaMH KOHCHEKTHPOBAaHUS TEKCTa, MpPeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

eCO3/71aBaTh COOCTBEHHBIE NHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3MUYECKOTO COAEpPKaHUS, ITyOJIUYHO
IPEACTABIATh PE3YNbTAThl MPOEKTHOM WM HUCCIENI0BATEIbCKON JIESITEIIbHOCTH,
IIPU 3TOM T'PaMOTHO MCIOJIb30BAaTh N3YYEHHBIA NOHATUMHBIN anIapaT u3y4acMoro
paszgena (QU3MKM U CONPOBOXKJATh BBICTYIUIEHME MpE3eHTauuell ¢ ydéToMm
0COOEHHOCTEN ayIUTOPUU CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bu6mmoreka [IOK
1.1 ®dusnka - HayKa 0 MPUPOAC 2 0 0
YK 0 HpupoA https://m.eds0o.ru/7f416194
bu6 K
1.2 DOuU3NYECKUEe BETUYNHBI 2 0 1 uomorexa O
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 EcrectBenHOHa i METOJT IT03HA 2 0 0
TECTBCHHOHAYTHDIT METOM HOSHARHA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 C 1 0 0
TPOCHHE BetecTBa https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 0 | bubnnoreka [JOK
’ BELIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 0 0
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 4 0 0
CXAHHHICCKOE ABIDKEIHC https://m.edsoo.ru/7f416194
32 HNuepuus, Macca, IIIOTHOCTH 6 1 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Cuuna. Baget o i ! ! https:/m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHust TBEpAbIMU ) 0 0 bubnmoreka [JOK
’ TeJIaMHM, )KUJKOCTSIMHU U ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue KHAKOCTH > 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 0 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 2 1 1 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P
> 300Ta 1 MOIIHOCTE 3 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 I1 5 0 1
POCTBIC MEXAHUIMET https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
53 M 4 1 0
CXAHITCCKaR SHepTt https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 6
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3gen 1. TensioBbIe sIBJICHUS
bubmuoreka [JOK
1.1 5 7 0 0
(CTpoeHne i CBOHCTBA BelIICCTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 3
CTIOBHIC HPOUECCRt https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 6 0 0 bubnuorexa [JOK
' 1 X B3aUMOOCHCTBHUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT 5 i 21 1 4
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 0 0
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4 1 0
JICKTPOMATHHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 7
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9 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne HanmenoBanue
(undposbie)
n/  pasgeoBuTeM  Bcecer  KoHTpoubH IpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHnuueckoe
bu6mmoreka [IOK
JIBIDKECHUE U
1.1 13 0 1 https://m.edsoo.ru/7f41a
CIIOCOOEI €ro
4a6
OIMCAHUS
. bubmuoreka [JOK
BsaumogeiicTBue
1.2 17 1 1 https://m.edsoo.ru/7f41a
Te
4a6
bubmuorexa [JOK
3aKOHEBI
1.3 10 1 1 https://m.edsoo.ru/7f41a
COXpaHEeHUs
4a6
Hroro no pazneny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
bubmuorexa [JOK
Mexanuueckue
2.1 7 0 2 https://m.edsoo.ru/7f41a
KOJIEOaHUs
4a6
bu6mmoreka [IOK
Mexanuueckue
2.2 8 1 0 https://m.edsoo.ru/7f41a

BOJIHBI. 3BYK

4a6

Hroro no pazgeny 15

Pasznen 3. BJIeKTPOMaFHI/ITHOQ IMOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

DNeKTpOMaraHuTH
bu6mmoreka [JOK
o€ IoJje 1
3.1 6 0 0 https://m.edsoo.ru/7f41a
AIEKTPOMArHUTH
4a6
BIC BOJIHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
3aKOHBI bubmuorexa [JOK
4.1 pacrnpocTpaHeH! 6 0 1 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIMH3BI U bu6mmorexa [IOK
4.2 OIITHYCCKHUE 6 0 1 https://m.edsoo.ru/7f41a
prOOpbI 4a6
bu6mmoreka [JOK
Paznoxenue
4.3 3 0 1 https://m.edsoo.ru/7f41a

0eJIoro cBeTa B

4a6
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CHEKTp
Uroro no pazgeny 15
Pa3znen 5. KBaHnTOoBbBIE SIBJIEHUS
Ucnyckanue u bubnmoreka [JOK
5.1 IIOTJIONICHUE 4 0 1 https://m.edsoo.ru/7f41a
CBETA aTOMOM 4a6
CIboeHME bu6mmoreka [IOK
5.2 p 6 0 0 https://m.edsoo.ru/7f41a
aTOMHOTO si/ipa
4a6
P F— bubmuoreka [JOK
5.3 If) 7 1 0 https://m.edsoo.ru/7f41a
peakiumn 426
Hroro no pazgeny 17
Pasnen 6. [loBTOopuTEe1bHO-00001IaK0IINIT MOAYJIb
[ToBTOpEeHue 1
00001IEeHHE bu6mmoreka [IOK
6.1 COJIepKaHUs 9 0 0 https://m.edsoo.ru/7f41a
Kypca (QU3HKH 3a 4a6
7-9 xnacc
Hroro no pazgeny 9
OBIIEE
KOJIMYECTBO
102 4 9
YACOBIIO
ITPOI'PAMME
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Jluct cornacoBaHus k gokymeHTy Ne 6H oT 27.03.2024
Wuuumatop cornacosanus: ApynnuH UN.W. OQupektop
CornacoBaHue nHnyumpoBaHo: 27.03.2024 13:04

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo
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