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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 OCHOBHOM 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 OOYYaroUIUXCsi M OpraHu3alfio 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 NPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIIKUM 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,
NpeloCTaBsieT HauboJiee SICHble O00pa3lbl NPUMEHEHHS HAyYHOTO METOoJa
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 ¢usnku Ha 0a30BOM ypOBHE MPEIANOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOrPaMMBI, YTBEPKIAEHHOW pEIIeHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K4BH).

Heau uzyyenust pu3snKu:

e TPHOOpETEHHE HHTEpeca W CTPEeMJICHHS OOydJalomuXcs K HaydHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

e (dopMHupOBaHWE HAYYHOTO MHPOBO33PCHHUS KaK pe3ylbTaTa HW3y4CHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKWU;

e (opmMupoBaHue mpencTaBICHUNA O pONMHM (PU3UKHU IS Pa3BHTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE  TMpEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
nanbHeneMy oOy4eHHI0 B 5TOM HaIlPaBJICHUU.

JlocTmxeHne 3TUX IIeNied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO

oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

e TmpuoOpeTeHHWe 3HAaHUH O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

e TMpuoOpeTeHne YMEHUM OMHUCHIBATh U OOBACHATH (PU3NYECKUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEHICHUS MPOCTEHINMX pacu€THBIX 3a7a4 C
UCTIOJIb30BaHUEM duznyeckux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOJIOAATH MPUPOJIHBIE SIBJCHUS U BBITOIHSITH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPpOpMaLUEH (PUINUECKOTO CoaepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITIH;

e 3HAKOMCTBO cO chepamu MpodhecCHOHANBHON AEATCIIBHOCTH, CBSI3aHHBIMH
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha w3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).
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[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTeNb JIeJaeT BHIOOp MPOBEICHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpenIaraéMbelX B pamKax
OCHOBHOT'O FOCYapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.
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COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts u3mepeHnii. MexxayHapoaHasi CUCTEMA €IHMHMUII.

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
HaOmoaaemMoro siiaeHus. Onucanue GU3NUeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
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
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THIIOTE3BI: JAJIBHOCTH IOJIETA
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 JUCKPETHOE CTPOCHUE BEILIECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.
[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne ucx.-57 ot 06.02.2024. UcnonHutens: Maneesa I.P. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 5 n3 54. CtpaHnua cosgaHa: 06.02.2024 17:45 =¥ TATAPCTAH



1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenne nuddysum.

3. HabGmonenue — sBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)KEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuna Kak XapakTepHUCTHKa B3anMozeicTBus Ten. Cuila yrnpyroctd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHHUS Teja.
2. M3mepeHue CKOpOCTH NPAMOIMHENHOTO IBHKECHUSI.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEIL.
6. Cno)kxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I10
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTsDKeHHs (nedopmarun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
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Pa3znea 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHONW 00o0souku 3emiu. OmnbiT Toppuuennu. M3mepeHue armoc@epHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.

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

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuwie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tena B BOAE OT 00bEMA MOTPYKEHHOMU B
MKUIKOCTh YaCTH Tea.

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

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

4. OnbIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Pa3znen 5. PaGora u MOIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.

o vk w N R

~

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne ucx.-57 ot 06.02.2024. UcnonHutens: Maneesa I.P. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 7 n3 54. CtpaHnua cosgaHa: 06.02.2024 17:45 =¥ TATAPCTAH



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. 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.

Jlabopamopnvie pabomul u onvimaul.

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 COXpPaHEHUs MEXAHUYECKON JHEPIUH.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mogenu TBEPAOTO, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHMM BEIECTBA.
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. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonuuecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BEUIECTBA. TeEMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHIICHHS OT aTMoc(epHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAHEHUS U MPEBPAILECHUS YJHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpauuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.

Habnrogenue TemioBoro pacuupeHus Teml.

N3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHUM HIIU

OXJIAJKICHUMU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buasl Tertonepenaym.

OxJaxJieHue Ipyu COBEPIIICHUHN padOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

10. CpaBHEHME TEMIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HabnrogeHue KUneHus.

12. HaGnroieHue nocTosiHCTBa TeMITepaTyphl MpHU MJIaBJICHUH.

13. MoJiesin TEIUIOBBIX JBUTATEIICH.

Jlabopamopuvie pabomel u onvimol.

1. OmnbITHI 110 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIU caxapa.

3. OmnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

4. OmnpeneneHue AaBJIECHUS BO3yXa B OJJIOHE HITPUIIA.
OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JIJTMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HabGmionenve wu3MeHEHUs BHYTPEHHEM OHHEpPruM Tejla B pe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HMccrnemoBanue sIBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOJHON H
ropst4er BOJIBL.

9. OmpeneneHne KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  MpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM LIHITHHAPOM.

10. OnipeniesieHne yAeIbHON TETI0OEMKOCTH BEIIIECTBA.

11. MccnenoBanue mpoiiecca uCIapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpeniesieHne yaeabHON TeIIOTHI IUIABJICHUS JIbJA.
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Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TETIAMH ).
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Onextpuyeckoe mnose. Hanpsyk€HHOCTh 3nekTpuueckoro mnosd. IlpuHumn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DONEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YIEIbHOE CONPOTHUBJIIECHUE BellecTBAa. 3akoH Oma
o ydactka nend. [locnemoBarenbHoe W mapauieibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBME  TOCTOSAHHBIX  MAarHWTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
Omeir  Opcrega. MarauTHoe TMOJ€  BJIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIIeKTpOCTaTUUECKAst MHAYKIIUS.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.

. I'a30BbIM pasps.

. I3MepeHune cuiibl Toka aMIepMETPOM.
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. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.
. Peocrar 1 MmarasuH COpOTHUBIICHUM.
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15. B3aumoaencTBre NOCTOSSHHBIX MAarHUTOB.

16. MoaenupoBaHUE HEBO3MOKHOCTH Pa3AEIEHUS OJIKOCOB MarHNUTa.

17. MoaenupoBaHUE€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnbIT IpcTena.

19. MarHuTHoO€ moJie ToKa. DJIEKTPOMAarHur.

20. JlericTBME€ MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DJEKTPOJABUTATEIb MOCTOSIHHOTO TOKA.

22. MccrienoBaHue SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKITUH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTh HANpaBJICHU HWHAYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHHSI.

25. DIIEKTPOrE€HEPaTOp MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1. OnpITel 1O HAONIOACHUIO JJEKTPHU3allUM TeJl HWHAYKIMEH | TIpu
COIIPUKOCHOBEHUH.

2. HccrnenoBaHue JEWCTBUS DSIIEKTPUYECKOrO TIOJA HA TMPOBOJHHUKHA U

JTIADJICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.

N3MepeHnue u peryampoBaHue CUIIbI TOKa.

N3Mepenue u peryampoBaHue HANPSIAKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKA, WIYLIETO 4YE€pPE3 PE3UCTOP, OT

COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OIBITHI, JEMOHCTPHUPYIOILINE 3aBHCHUMOCTbD BJICKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJHWHBI, IUIOIIAJA MONEPEYHOIO
CEUCHHMS U MaTepuara.

8. IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUW TMPU  IOCIEI0BATEILHOM
COCJIMHECHUH JIByX PE3UCTOPOB.

9. IlpoBepka mpaBwia Jjisi CUJIbl TOKa MPU TaApPAJICIbHOM COCIUHEHUU
pE3UCTOPOB.

10. Onpenenenre padoThl JICKTPUIECKOT0 TOKA, HAYIIET0 Yepe3 pe3ucTop.

11. OnpeniesiecHUe MOIIHOCTH  AJIEKTPUYECKOTO TOKa, BBIACIAEMON Ha
pPE3UCTOpE.

12. MccnenoBanue 3aBUCHUMOCTH CHUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

13. Onpenenenne KIIJ[ narpesarens.

14. MccreqoBaHrMe MarHUTHOT'O B3aUMOJICHCTBHS MIOCTOSTHHBIX MarHuTOB.

15. I3yueHue MAarHUTHOTO TOJII TOCTOSHHBIX MArHUTOB TMPU  HX
00BbEIMHCHUH U Pa3/ICJICHUH.

16. MccnenoBanue N€MCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
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:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsas U MITHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelnHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IIepsebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

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

OHCPIruu.
Hemoncmpayuu.
1. Ha6J'HO,Z[eHI/I€ MEXaHNUYCCKOr'o ABMXKCHHA TCJIa OTHOCHUTCIBHO Pa3HBIX TECJI
OTCYETA.
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2. CpaBHeHHE MNyTe€W U TPACKTOPUN [BUKEHUS OJHOTO M TOTrO K€ Tela

OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

N3mepeHre CKOpoCTU U YCKOPEHUS TPSIMOJIMHEHHOTO JIBUXKECHMUSL.

HccnenoBanre Npu3HaAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOnronenre MexaHUn4eCcKuX sIBICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA

«Tenexka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH

OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

7. 3aBUCUMOCTb YCKOPEHHs Tella OT MacChl Tela U JACHCTBYIOIIEH HAa HEro
CHJIBI.

8. HalOmroneHue paBeHCTBA CUII IIPY B3aUMOJICHCTBUU TEI.

N3meHeHue Beca Tela Mpu YCKOPEHHOM JBUKECHUH.

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
TIPY>KUHEI.

Jlabopamopuwie pabomul u onvimel.

1. KoHcTpynpoBaHue TpakTa AJigi pa3roHa M JaJbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

2. OmnpeneneHue cpelHEH CKOPOCTH CKOJBKCHHS OpycKa WU JBUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmnpeneneHue yCKOpPEHHUs Tejla NPU PaBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOM TIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHHU MHPHU PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBIKCHUHU 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHUJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHMUS.
OnpeneneHue KECTKOCTH NPYKUHBI.

9. OmpeneneHue pabOTHl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHUH Teja

110 TOPU3OHTAIBHOW MOBEPXHOCTH.
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10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME 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, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJHBL. JInMHA 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. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTU4YeCKOTro
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 MacChl Ipy3a 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 JIJI1 COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
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. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

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 xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

L 0 N ok wWwN R

3. I/ICCHGI[OBaHI/Ie 3daBHUCUMOCTH YyTJIa IIPCIOMJIICHHUA CBCTOBOI'O JIyda OT YyIJia
NnaacHrsA Ha I'paHUIC «BO3YX—CTCKIIO».
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSITHIO IIBETA MPEAMETOB MPH WX HAONIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBA3bp Macchl M dHEprud. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
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
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS
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SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOIO paszena peaausyercs
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 UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHUS BCEX MU3BECTHBIX BHUJIOB
DHEPI'UH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3UKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI HAMPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yIbTaTOB.

B pesynbTaTe udydeHus: Gu3MKU Ha ypOBHE OCHOBHOI'O O0IIIEero 00pa3oBaHUs

y oOyuarorierocst 6yayT copMUpOBaHbI CICAYIONINE JTUIYHOCTHBIC PE3yIbTaThl B

YacTH:

e 1) MaTpMOTH4YE€CKOr0 BOCTIMTAHUSA:

e — IPOSIBJICHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCUHCKOM
bu3ruecKol HayKu;

e — IIEHHOCTHOE OTHOIIICHUE K IOCTUXKEHUSIM POCCUMUCKUX YUEHBIX-(PUZUKOB;

e 2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e — IOTOBHOCTHb K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpOoOJieM, CBS3aHHBIX C TNPAKTUYECKUM NPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

e — OCO3HaHUE BAXKHOCTH MOPAIbHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH
YYEHOTI0;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCIPHUATHE ICTETUYECKUX KAYECTB (DU3MYECKON HAYKH: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

e — OCO3HAHHE IEHHOCTU (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

e — PpAa3BUTHE HAy4yHOH JIOOO3HATEIBHOCTH, MHTEpPECa K MCCIEN0BATENbCKON
NEATEIIbHOCTH;

e 5) ¢dopMupoBaHus  KYJbTYpPbl 310POBbI M  JIMOLHMOHAJIBLHOIO
Os1aromoJry4ust:

e — OCO3HaHME UEHHOCTH Oe3omacHOro oOpa3a J>KM3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWJI 0OE€30MaCHOrO TIOBEACHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

e — c(pOpMUPOBAHHOCTh HaBbIKa pPEQIIEKCHUU, NPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

e 6) TPYIOBOI0 BOCIIUTAHMS:

e — AKTMBHOE YYacTHE€ B PEUICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
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COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHY€CKOr0 BOCIIMTAHUSA

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

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

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

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

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

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHHH HOBBIX (HUIUUYECKUX
3HAHUM;

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

e — OIIGHKAa CBOMX JIEUCTBUU C Y4€TOM BIMSHUS Ha OKPYXKAIOIIYIO Cperdy,
BO3MOJKHBIX TJIOOQIBHBIX ITOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  yHUBEpCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:
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e BBIBISITH W XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(s1BNIEHUI );

e yCTaHaBIMBATh CYIICCTBEHHBIN MPU3HAK KJIACCU(UKALNNA, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

e BBIABIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMAaTPUBAEMbIX (haKTaXx,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

e BBIABJIATh NMPUYHMHHO-CICACTBEHHBIC CBSI3U MPU H3YYCHUH (PHUINIECKUX
ABJICHUM U MPOILECCOB, AEJaTh BBIBOJBI C UCIOIb30BAHUEM JIETYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBS3SX
(bU3UYEeCKUX BEJIUYUH;

e CaMOCTOSITEJIBHO BBIOMpATh CHoOcoO pemieHus ydeOHON (u3nyeckon
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BBIOOp Haubosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBUA:

e HCIOJb30BATh BOIPOCHI KAK UCCIIEIOBATEIbCKUN HHCTPYMEHT IMO3HAHUS;

e TMPOBOJUTH IO CAMOCTOSATEIBLHO COCTABICHHOMY ILJIAaHY OMbIT, HECIOKHBIN
(U3MYECKUI 3KCIIEPUMEHT, HEOONBIIOE HCCIAEAOBaHUE (PU3UYECKOTO
SABJICHUS;

e OIGHUBATh HA MPUMEHUMOCTb U  JIOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

e TMPOTHO3UPOBATH BO3MOXKHOE JajibHEWIIee pa3BUTHE (HUIUIECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

e TMPUMEHATHh PA3IUYHBIE METO/bI, MHCTPYMEHTHI U 3aIllPOChl MPHU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C yY4ETOM MPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

e AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH UH(POPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CaMOCTOSITEJIPHO BHIOMpATh ONTHUMAIbHYIO (OpMy TpEeACTaBICHHS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, uarpaMMaMu, HTHOW rpaduKoi U uX KOMOUHAIIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e B XOJI¢ OOCYXJEHHs y4yeOHOTO Marepuana, pe3yJbTaToB JIa0opaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U
BBICKA3bIBaTh WUJIEW, HALICJICHHBIE HA PEIICHUE 3a/laud U MOJJIep KaHue
OJ1arokenaTeaIbHOCTH OOIIEHNUS;
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e COIOCTABJISITH CBOM CYXJIEHHS C CYXKJICHUAMH JPYTUX YYACTHHKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

e BBIpaXXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

e IyOJIMYHO IPEICTABIATH PE3YIbTATHI BHIIOJHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

e IOHMMAaTh M  HCHOOJB30BATH  MPEUMYLIECTBA  KOMAHJIHOH U
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

e IIPUHUMATH LIEJIM COBMECTHOM IEATEIBbHOCTH, OPraHU30BbIBATh JIECUCTBUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS! HECKOJIBKUX JIFOCH;

e BBINOJIHATH CBOIO YaCTh PabOThI, JOCTUrasi KAYECTBEHHOI'O PE3yJibTara Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

e OLEHMBATH KAayeCTBO CBOEro BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

e BBIABJIATH MPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

e OpPHEHTHPOBATbCS B  PaA3IMYHBIX TMOJAXOJAaX MPUHITHS  pELICHUH
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

e CaMOCTOSITEJIBHO COCTaBIISITh AITOPUTM pEIIeHUs PU3NUECKON 3a1aul WIH
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;

e JeJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e J1aBATh AJICKBATHYIO OLICHKY CUTYyallU U IIpeaJiaraTh IIaH €€ U3MEHEHUS;

e OOBIACHATH TNPUYUHBI JOCTHXKEHUS  (HEJOCTHXKEHHS) Ppe3yJbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCHTHb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIIE B XOJ BBIITOJIHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

e OIICHMBATH COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;
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e CTaBUTh CEOSI HA MECTO JAPYTOro YEJIOBEKA B XOJAE CHOpa WU AUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;

e TpHU3HABATh CBOE MPABO HA OMMOKY MPU PEHICHUH (PU3NUECKUX 3a7au UITH
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

e WCIOJBH30BAaTh TOHATHS: (U3MYECKUE W  XUMHUYCCKHUE  SBIICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUS BellecTBa (TBEPIOE,
XKUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAaCKTOpHUsA, PaBHOACHCTBYIOIIASA
cuna, gaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

e pasnuyarh sBIeHUs (AUQGy3us, TEIIOBOE IBUKEHHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECUE TBEPJIBIX TEJ C 3aKPEIUIEHHOW OCHIO
BpallleHus, TMepelaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUJIKOCTAMH H
razamud, atMochepHOe JaBlieHHWe, IUIaBaHUE TeJ, MPEBpaIICHUsS
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

e pacrmo3HaBaThb MPOSBJICHUE MW3YYEHHBIX (PU3MYECKUX SIBJICHUM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI JIBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJjCHUS Ha XUBOW OpraHu3M, IJIaBaHUE PbIO, pblyaru B
TeJie YeJIOBEKa, IIPU ITOM MEPEBOUTh MPAKTUUECKYIO 33a/1auy B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

e ONHUCHIBATh U3YYCHHBIC CBOWCTBA TEN U (HYU3UYECKUE SBICHUS, UCIIONB3YS
¢dbu3nyeckre BEIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CHJIAa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPeHus, AaBliecHHWe (TBEPAOrO Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUIEYO CHJIBI,
MOMEHT CWIbl, KOXG(OUIIMEHT TOJE3HOTO JEHCTBHUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0003HaueHUsI W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
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CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;

e XapakTepH30BaTh CBOICTBa Tel, (PU3MUECKHe SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cul (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, mpaBuiIo paBHOBecUs pbluara (0110ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

e OOBICHATH PUNYECKUE SBIICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalluid NPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHE U3 12
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pewiaTh pacy€THBIE 3a1auyud B |-2 JEHCTBHA, MCHOJB3YysS 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a]lad, OLECHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

e pacno3HaBaTb MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh NpPH MNOMOLIA
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
IpeanosjgokeHne  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeJaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

e TMPOBOJUTH ONBITHI MO HAOMIOACHHIO (PU3MYECKUX SIBJICHUW WM
buznyecKux CBOIICTB TEJL: dbopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

e BBINOJHATh NPSIMbIE HM3MEPEHUS PACCTOSHMS, BPEMEHHM, Macchl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

e TPOBOAMUTH HCCIEAOBAHNE 3aBUCUMOCTU OJHON (PU3NUECKON BETUUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOIIAAN COMPUKOCHOBEHUS TEN, CHIIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTHU
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OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUM
TUTAaBaHMSI TEJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcOOUpaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE
IpEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI IO PE3ylbTaTaMm
UCCIIETIOBAHMUS,

e IIPOBOAMUTH KOCBEHHBIE HU3MEpPEHMsS (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTU M TBEPAOrO Tela, CUIA TPEHUS CKOJBXKEHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JEHCTByIOIlas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHWU3MOB), CIEAysd NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

e COOJIIOATH MPABUIIA TEXHUKHU 0€30MaCHOCTHU MpHU padboTe ¢ 1aO0paTOPHBIM
000OpyI0BaHUEM;

e yKa3bIBaTh MPUHIUNBI ACHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;

e XapaKTepH30BaTh MPHUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOH HAa WX oOmucaHus (B TOM YHCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e TMPUBOAUTH NpHUMEpPbl  (HAXOAUTH HMHPOpPMALKMIO O  MpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecrieueHusi 6€30MacHOCTU MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOJCHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH cpejie;

e OCYIIECTBIIATH OTOOp MCTOYHUKOB uHpopmanmu B MHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

e HCIOJIb30BaTh MPH BBIMOJHEHUH YUYEOHBIX 33JaHUN HAy4YHO-TOMYJISPHYIO
JauTepaTypy  (QU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcnl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne ucx.-57 ot 06.02.2024. UcnonHutens: Maneesa I.P. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 24 u3 54. CTpanuua cosaara: 06.02.2024 17:45 =¥ TATAPCTAH



e CO3/1aBaTh COOCTBEHHBIC KPATKUE MUCHMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
yucie MyOJuYHO JeNiaTh KpPaTKHue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM Y4eOHBIX HCCIEIOBaHMM, IPH ITOM TI'PaMOTHO HCIIOJIB30BaTh
W3YYEHHBIH TIOHATUMHBIM ammapar Kypca (HU3HUKH, COIMPOBOXKIAThH
BBICTYIUICHUE MTPE3EHTALIUEH;

e TMPHU BBHINOJHEHWH YYEOHBIX TMPOCKTOB M WCCICIOBAHUN pPacTIpeneisaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHUU C IIOCTABJICHHBIMH 3ajadyaMu,
CJIeAUTh 3a BBIINOJHEHHEM IIJJaHa JCMCTBHUM, aJICKBaTHO OIICHMBATh
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTb  TPYMNIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e HCIOJB30BaTh MOHATHUA: MAcCa U pa3MePbl MOJIEKYJI, TEIIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEparypa, BHYTPCHHSS DHEPrusi, TEIJIOBOM JIBUIATEINb,
AJIEMEHTAPHBINA JICKTPUYECKUAM 3apsil, SJICKTPUIECKOE T10JI€, TTPOBOJIHUKH
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;

e pa3nuyaTh SIBJICHUA (TEIJIOBOE pACIIMPEHUE U C)KaTue, Teruiolnepesnaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANIWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTa/UIM3alusa (OTBEepJeBaHUE), KHUIICHHE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIyYCHHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

e pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (PU3MYECKUX SIBJICHHM B
OKpY)KarolleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULSIPHBIE SBICHUS B MPUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOJOCOB, PO MAarHUTHOTO TOJS JJIsl JKU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX

SIBJICHUM;
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e OMNHCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBJICHHS, UCIIONIb3YS
dusznyeckre BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPTHUsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJIBHAS BIAXXHOCTb BO31yXd, JJIEKTPUYECKUM 3apsi,
CUJja TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YyEeMbIX BETUYHH, 0O003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTH (OPMYJbI, CBSI3bIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIWYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

e XapaKTepH30BaTh CBOICTBa Teiy, (PU3MUECKHE SBICHUS U IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETUYECKOW TEOPHUH
CTPOEHHS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs DJHEPIUM, IIpU OITOM JaBaTh
CIIOBECHYIO ()OpPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKECHNUE;

e OOBICHATH (DU3MUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKuX
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3HUECKHUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pacy€THbIC 3aJa4u B 2—3 JCHUCTBUSA, HUCIMOJb3YyS 3aKOHBI M
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCJIOBHUS 3aJadyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX I pelIeHHs 3aJadyd, BBIOMpATh 3aKOHbI WU (QOPMYIIbI,
HEeoOXoauMble JUIsi €€ peuieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;

e pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO pPEHIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHHE HCCIECIOBAHUS, BBLICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

e IMPOBOAWTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUWH WU
buznyecKux CBOWCTB TN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAaHUS U
HarpeBaHUsl MpPU MU3IYYEHUHU OT LBETa H3Iyyarolled (MOrJIONIAroNIeil)
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MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPHI KUIAKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHUE
NEKTPUYECKUX 3aps/iOoB, B3aUMOJIEUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsi MarHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY W3 MPEMJIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;

e BBINOJHATH  NpPSIMbIE  HU3MEPEHHUS  TEMIEpaTypbl,  OTHOCHTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNpPsHKEHUS C HCIOJIb30BAHUEM
aHAJOrOBBIX NPHUOOPOB U JATYMKOB (PU3MYECKUX BEJIWYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJTaHHOU a0COTIOTHON MOTPEIIHOCTH;

e IPOBOAMTH HCCIEAOBAHNUE 3aBUCUMOCTU OJHON (PU3MUECKON BETUUYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAN IOMEPEYHOro
CEUEHHMSI U y/IEJIbHOIO COITPOTUBIICHUS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAysl NPENJO)KEHHOMY IUIaHy, (DUKCHPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TIpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

e IMPOBOAUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh W3MEPEHHUs, cCOOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

e COOJIIOIATH MPABWJIA TEXHUKH 0€30MacHOCTHU MpHU paboTe ¢ 1abopaTOPHBIM
000py10BaHUEM;

e XapaKTEepU30BaTh MPUHIUIBI JEHCTBUSA H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHusA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK JIIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

e pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA W HW3MEPHUTEIIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHUJIKOCTHBIN
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TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTellb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl JJIEKTPUUYECKUX
LEene ¢ MocaeoBaTeIbHbBIM U MapaslIeIbHbIM COCAUHEHUEM AJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DJIIEMEHTOB JIEKTPUUYECKUX IIETIEH;

e TMPUBOAUTH NpUMEpPbl  (HAXOAUTh HHPOpPMALMIO O  TPUMEPaX)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH I oOecriedeHusi 0€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJOTHYECKOT0 OBEJCHUS B OKPYKAOLIEH CPELE;

e OCYIIECTBIATh MNOUCK HHGMOpMAIUU (DUIUYECKOTO COACpKAHUSA B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IYyTEM CpPaBHEHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH,  MH(OpMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITH HEJIOCTOBEPHOM;

e HCIOJBH30BaTh MPHU BBHIMOIHEHUH y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COAECpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHUS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YyIbTAThI
MPOCKTHOW WJIU UCCIEAOBATEILCKON NEATEIBHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (Qu3MKw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

e TMPHU BBHINIOJHEHUH YYEOHBIX TPOEKTOB M HCCIENOBAHUN (DU3NIECKUX
MPOIIECCOB pachpeAcssiTh O0SI3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMU, CJIETUTh 3a BHITIOJIHEHUEM IJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy o0yueHnus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

e HCHOJIb30BAaTh TOHSATHUS: CHCTEMA OTCUETa, MaTepuaibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U TIEPErpy3Ku, LEHTP TIKECTHU, aOCOITIOTHO TBEPJIIOE TEo,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
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CIEKTPBI UCIYCKAHUS W TOTJIONMIECHU, anbda, OeTa- U raMMa-u3IydeHHUs,
W30TOIIBI, SIEPHAS] SHEPIETHKA;

e paznuyaTh SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE MO0 OKPY>KHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBIKECHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHUE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CIEKTp M CJOXXEHHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e pacmo3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3HUECKUX SBICHUU B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TUIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IYyYEHUN Ha
OpraHu3M 4YeJIOBEeKa), MPH ATOM TMEPEBOAUTH IMPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHUI;

e ONUCHIBaTh U3YUYEHHBIE CBOWCTBA TeN U (PU3UUYECKHUE SIBJICHUSA, UCIIONb3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS UM MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBH)KCHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHILMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHMAIbHAS SHEPIrUsl CKATOU
NPYKUHBI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKas SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMbIX BEJIUYUH,
000O3HAaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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e XapakTepH30BaTh CBOICTBa Tel, (U3MYECKHe SBICHUS W MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'O YHCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

e OOBACHATH (PU3MUYECKHE MPOLECChl U CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud IPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1IaroB C ONOPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pemarh pacy€THbE 3aJayd (ONHMpAIOLIUEcs Ha CUCTeMy H3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PUIUUECKHE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAuYeHus (pu3ndeckon
BEJIMYMHBL;

e pacno3HaBaTb MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh NpPH MNOMOLIA
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTH NOPsJKa
IIPOBEICHUSI  UCCIENOBAHMS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

e TMPOBOJUTH ONBITHI MO HAOMIOACHHIO (PU3MYECKUX SIBJICHUW WM
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHA, 3aKoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHWsl MpeaMera B coOuparomiei
JAUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB M3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

e TMPOBOAMUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpeHee 3HAauYeHHE u3MepsAeMoil BelauuuHbl ((POKycHOE paccTosiHue
coOuparoieii JuH3bI), OOOCHOBBIBAaTH BBIOOpP crmocoba M3MepeHus
(M3MepUTENIbHOTO PUOOpPa);
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e TMPOBOAWTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadalbHOM CKOPOCTH, Mepuoja
KOJICOAaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3nYecKkux BEIUYMH B BUAE TaOIUIl M TpaUKOB, JejaTh BBIBOABI MO
pe3yibTaTam UCCleI0BaHuUs;

e TMPOBOJUTH KOCBEHHBIE H3MEpPEHUSI (UBUUYECKUX BEIMYMUH (CpEeAaHss
CKOpPOCTh M YCKOpDEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUs, KECTKOCTh MPYKUHBI, KO3(DPHUIUEHT
TPEHUsI CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, 4YacTOTa U
nepuoJl KojeOaHWii MaTeMaTHYecKOro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIEAYs MPEIOKEHHON WHCTPYKIIUH, BBIYUCIIATH
3HAUYECHHME BEJIMYUHBI U aHATM3UPOBATH MOJYYEHHBIE PE3YyIbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

e COOJIIOATH MPABUIIA TEXHUKHU 0€30MaCHOCTHU MpHU padboTe ¢ 1aO0paTOPHBIM
000py10BaHUEM;

e pasznuyaTh OCHOBHBIE TPU3HAKH W3YYEHHBIX (PU3NYECKUX MOJEIEeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SIIIPa;

e XapaKTEPW30BaTh TMPHUHIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX ONHCaHHUs (B TOM YHCIE:
CIUJOMETP, NATYMKW TOJOXKEHUS, PACCTOSHUS W YCKOPEHHs, pakKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHHUH UM  HeoOXoauMble (U3UUECKHUE
3aKOHOMEPHOCTH;

e HCIIOJBH30BATh CXEMbl M CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHHUS N300paXEeHH B IMJIOCKOM 3€pKajie U COOMparoLIei INH3E;

e TMPUBOAUTH TNpUMEpPhl  (HAXOAUTh HUHPOPMAIMIO O  TIPUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
JKU3HU JJIs1 oOecrieueHrst 6€301acHOCTH MpU o0palleHuu ¢ npudopamMu u
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TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NTOBEJCHUS B OKPYKAIOLIEH CPELE;

e OCYIIECTBIATH TOUCK WHMOpMAIUU (DUIUIECKOTO COACpPKAHUSI B
HHTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIM Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTIOJIHUTENIbHBIX HCTOYHUKOB;

e HCIIOJb30BaTh MPHU BBINOIHEHUH y4E€OHBIX 33JaHUIl HAYYHO-MOMYJISIPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHus HH(GOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaThb COOCTBEHHBIEC MHUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapar HM3y4yaeMoro pasiena (U3HKM U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH

CBCPCTHUKOB.
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Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
’ TelaMH, JKUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIIeHHE KHKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBiICHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [IOK
31 Pabora u momgocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>-2 Hpoctere mexannsmel > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1 1
CRAHHHCCKA Jnephit https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmmorexa LOK
' p = https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILTOBRIC HPOHECCRT https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT M 5| 20 1
OCTOSIHHBIN 3JE€KTPUUYECKUIN TOK 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonelictBue Ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znen 2. Mexannueckne KoJJe0aHNS B BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 ) bubnnoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aK0OHBI pacCIpOCTPaHEHHUS CBETA 6 2 bubmuotexa [JOK
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https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JI 0 6 3
HH3BLH OTITHHCCKHC TPHOOPI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 P 0 3 2
A3JIOMEHUE DEJOTO CBETa B CHCKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15

Pa3nea 5. KpanroBrble ABJIeHUA

5.1 Hcnyckanue u IOrjIonieHue ¢CBeETa aTOMOM 4 1 Bubmorexa ITOK
) y B https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> Crpoenue aTomHoro sapa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 bl 7 1 1
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17

Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb

6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos
Ne n/m Tema ypoka Jara nzydyenus
Bcero
®u3nka — Hayka o npupoje. SBiaeHus npupoabl 1 01.09-07.09
2 ®dusnuecKkue ABICHUS 1
duznyeckue BEJIMYUHBI U UX U3MEPEHHE 1 08.09-14.09
4 Ypok-uccienoBanue "M3mepenue TeMieparypbl Ipyu MOMOIIN |
KUJKOCTHOTO TEPMOMETpA M JaTYhKa TeMIieparypbl”
5 Mertomst Haquorovno3HaHna. Onucanve GpU3NIESCKHUX SBICHUM C 1 15.09-21.09
MIOMOMUIBIO MOJIEeH
Ypoxk-uccnenosanue "[IpoBepka rumoressl: JadbHOCTh MOJIETA
6 [IapuKa, MymeHHOr0 TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIe 1
BBICOTA ITycKa"
7 Crpoenue BeniectBa. ONbIThL, JOKA3bIBAIOMINE TUCKPETHOE | 2 09-28.09
CTPOEHHUE BEIIECTBA
8 JIBMKEeHHE 4acTHll BellecTBa 1
9 VYpoxk-uccnenoanue «OMbITHI 110 HAOIIOJICHHUIO TETIOBOTO | 29.09-05.10
pacUIUpEeHHS Ta30B»
10 ArperatHble COCTOSIHHS BEIIECTBA 1
1 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOoABL. O000IIEHHE TIO 1 06.10-12.10
pazneny «llepBoHauanbHbIe CBEACHUS O CTPOCHHUU BELIECTBA ’ ’
12 Mexannueckoe ABUkeHue. PABHOMepHOE 1 HEPaBHOMEPHOE |
JIBUKCHHE
13 Ckopoctb. EnuHuLBI CKOpOCTH 1 13.10-19.10
14 Pacuer nmytu 1 BpeMeHU IBUKEHUS 1
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15 WNuepuus. Macca — Mepa HHEPTHOCTHU Tell 20.10-26.10
16 [TnotHOCTH BemecTBa. PacueT Mmacchl 1 06beMa Telia o ero
MJIOTHOCTH
17 JlaGopaTtopHas pabota «OrnpeaeseHne IIOTHOCTH TBEPOTO TEIay 10.11-16.11
18 Pemenue 3anau no teme "IlnotHocTh BenjecTa"
Cuna xak XxapakTepuCcTHKa B3auMoaencTBus Ten. Cuiia yrpyrocrtu.
19 17.11-23.11
3akoH ['yka
20 JlaGopaTtopHas pabora «M3y4ueHue 3aBUCUMOCTH PACTSKEHUS
(medopmanun) MPyKUHBI OT TPUITOKESHHOU CHITBD)
21 SIBnenue Tarorenus. Cumia TsHKECTH 24.11-30.11
” CBs13b MEXy CUJION TSDKECTH U Maccoi Tena. Bec Tena. Pemnienue
3aga4 no reMe "Cwuna Tsoxecta"
” Cwuita TsbkecTd Ha Apyrux ruaHetax. Gusndeckue xapakTepUCTHKU 01.12-07.12
IJIaHET
24 N3mepenue cui. JJunamomerp
25 Bec Tena. HeBecomocTh 08.12-14.12
26 CnoxeHue AByX CUJI, HAIPABIEHHBIX 110 OJHON MPSMOil.
PaBHOElicTBYIOIIASA CHIT
27 Pemenue 3anau no teme "PaBHozelcTBYrOmast cui' 15.12-21.12
28 Cuna tpenus u e€ Buapl. TpeHue B IpUpoJie U TEXHUKE
JlaboparopHas paboTa «3ydueHne 3aBUCUMOCTH CUJTbI TPEHHUS
29 CKOJIBXKEHUS OT CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOIIUXCS 22.12-28.12
ITIOBEPXHOCTEMN
30 Pemenue 3aga4 Ha onpenesieHNe paBHOACHCTBYIOIIEH CHITBI
31 Pemenue 3amau mo Temam: «Bec Tenay, «I'padudeckoe 9.01-15.01
n3zo0paxenue cuiy, «Cuiel», «PaBHOAECHCTBYIOMIAS CHID» ' '
32 KonTtpomnpHas paborta o Temam: «MexXaHUYECKOE TBUKEHHEY,
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«Macca, mI0THOCThY, «Bec Tenay, «I padudeckoe nzodpaxeHue
cuny, «Cuisby
33 Jasnenne. CriocoObl yMEHBIIICHUS ¥ YBEITUYCHUS JABICHUS 1 16.01-22.01
34 JlaBneHue raza. 3aBUCUMOCTD JJaBJI€HUs ra3a oT 00bEMa, |
TEeMIIEPaTyphl
35 [lepenaya naBneHus TBEPABIMU TEIAMHU, )KUJIKOCTSIMHU U ra3aMu. 1 3.01-29.01
3axoH [lackans
36 JlaBiieHue B KHUAKOCTHU U rase, BEI3BAHHOE JIEHCTBUEM CHITBI |
TAKECTU
37 Pemenue 3anay no teme «JlaBieHue B )KUJIKOCTH U ra3e. 3aKOH | 30.01.05.02
[Tackans»
38 CooOmarommecs COCyIbI 1
39 I'mapaBauyeckuit mpecc 1 06.02-12.02
40 Manomertpsl. [lopiiHEeBOM )KUIKOCTHBIN HACOC 1
41 ATMocdepa 3emMiu ¥ IPUUHUHBI €€ CYIIeCTBOBAHUS 1 13.02-19.02
42 Bec Bo3nyxa. ATMochepHOoe 1aBlieHNe 1
43 N3mepenue armochepHoro nasienus. OnbiT Toppuderniu 1 20.02-26.02
44 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl ypOBHEM 1
Mopst
45 Bapometp-anepouna. AtmochepHoe TaBiIeHHE Ha Pa3IMUHBIX | 27.02-04.03
BBICOTaX
46 Pemenue 3ampay mo teme " AtmocdepHoe gaBienue" 1
47 JleficTBHE KUIKOCTH U Ta3a HA OTPYKEHHOE B HUX TEJIO. | 05.03-11.03
ApxumenoBa cuia
43 Hav60paTopHav;1 pabota «Onpe/eneHne BEITAIKUBAIOIIEH CUJIBI, 1
JefCTByIONIEH Ha TeJI0, HOTPYKEHHOE B )KUJIKOCTh
49 JlaGopatopHas pabota o teme «lccnenoBanue 3aBUCUMOCTH Beca 1 12.03-18.03
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TeJa B BOJE OT 00BbEMA MOTPYKEHHOU B KHUIKOCTh YaCTH TEIa»
50 [InaBanue Ten
51 JlaboparopHuas pabota "KoHCTpyrpoBaHHE apeoMeTpa Hin 19.03.25.03
KOHCTPYHPOBAHUE JIOJIKH U OINIPEIEIICHUE €€ rPy30MOaAbEMHOCTH" ’ '
5) Pemenue 3agau no remam: «llmaBanue cynoB. Bo3ayxoraBanue,
«/laBneHue TBEPABIX TEJ, KUIKOCTEN U Ta30B»
53 KonTponbhas pabota no Teme «JlaBieHue TBepabIX Tell, )KUIKOCTEH 02.04-08.04
Y Ta30B»
54 Mexanunueckasi pabota
55 MoiHocTh. EQuHUIBI MOIITHOCTH 09.04-15.04
56 VYpok-uccnenopanue "Pacuér MOIIHOCTH, pa3BUBAEMOU MIPU
noabéMe 1o Jjiectuune"
57 [Ipoctsie Mexanu3mel. Peryar. PaBHOBECHE CHIT Ha pbIyare 16.04-22.04
58 Poruaru B Texnuke, ObITy U ipupojie. Jlaboparopuas pabora
«ccnenoBanue ycioBHil paBHOBECHS pblUara
59 Pemenue 3anau no Teme «YciioBusl paBHOBECHS pblyara» 23.04-29.04
60 Koadduuuent noneznoro aercTBus Mmexanusma. JlaboparopHast
pabora «M3mepenne KII/] HakTOHHOM MITOCKOCTH
61 Pemenue 3agau no reme "Pabota, momnoCcTh, KIT/1" 30.04-06.05
62 Mexanunueckas sHeprusi. Kunetnueckas u moTeHIMaNIbHAs SHEPTUs
63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 07.05-13.05
VYPOK-3KCIIEpUMEHT 10 TeMe "DKCIIEPUMEHTATIBHOE ONPECIICHHE
64 M3MEHEHUSI KHHETUYECKON U MMOTEHIHAIbHON YHEPTUH TIPHU
CKaThIBAaHHUM TeJIa MO HAKJIOHHOM MIIOCKOCTH"
65 KonTtponbHas padora no Teme «PaboTa 1 MOITHOCTB. DHEPTUs» 14.05-20.05
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme "MexaHuueckoe
IBHKeHHuE"
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67 f:f?;;;i C};}:;Kiiﬁg;&} ¢ TekcTamH 110 TeMe "JlaBiieHne TBEPIbIX | 21.05-27.05
68 PesepBublit ypok. Pabora ¢ Tekctamu o teme "PaboTta. MOIIHOCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KVIACC

KosaunvecTBo yacoB
Ne n/m Tema ypoka Jdara nzyyenus
Bcero
1 OcHOBHbIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX 1 01.09-07.09
OTBITHBIE TIOJITBEPKIACHUS
2 Macca u pa3Mep aTOMOB ¥ MOJICKYJT 1
3 Monenu TBEPAOTO, KHUIAKOTO U Ta3000pa3HOTO COCTOSTHHMA ) 08.09-14.09
BEIIECTBA
OObscHeHre CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHMI BEIleCTBa HA OCHOBE IMOJIOKEHUN MOJIEKYJIIPHO- 1
KMHETUYECKOU TEOPUHU
Kpucranmamaeckue u amopdHsbie Tena 1 15.09-21.09
CmauuBaHue ¥ KamWUBIPHOCTh. [loBepXHOCTHOE HATSHKEHHUE 1
TennoBoe pacuIupeHre U cKaTue 1 22.09-28.09
g Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TETNIOBOTO |
JIBKEHUS YaCTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHs] BHYTPEHHEN SHEPTuu 1 29.09-05.10
10 Buns! Tenionepenaun 1
1 Ypok-koHpepenmus "TIpakTruueckoe UCOIb30BaHUE TEIIIOBBIX 1 06.10-12.10
CBOWCTB BEIIECTB M MaTEPHAJIOB B IIEJISAX SHEProcoepexeHus" ' '
12 KonunuectBo TemnoTel. Y aenbHas TEMIOEMKOCTD 1
13 VYpaBHeHue TernoBoro 6ananca. TermioooMeH U TemIoBoe | 13.10-19.10
paBHOBeCHE
14 Jlaboparopnas padota "VccnenoBaHue sBI€HUS TEIUNIO0OOMEHA TpU |
CMENIMBAaHUU XOJIOAHOW U ropsue Boabl"
15 Pacuer xonm4ecTBa TEMIOTHI, HEOOXOIUMOTO ISl HATPEBaHUSA TeJa 1 20.10-26.10
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Y BBIJICJISIEMOTO UM MPU OXJIKICHUN
16 JlaGopaTopHas pabota "OnpeneneHue yaeabHON TEIMI0EMKOCTH
BeuiecTa"
17 DHeprus TOIUIMBA. Y IeJbHAs TEIIOTa CTOPaHUs 10.11-16.11
13 [InaBneHne u oTBEpAEBaHNE KPUCTAINIMUECKUX TEJI. Y AeNbHAs
TEII0Ta IUIaBJICHUS
JlabopaTopHas padota "OnpeneneHne yaeabHON TEIIOThI
19 | 17.11-23.11
TUJTaBJICHUS JIb/1A
20 [Tapoobpa3oBanue u kKoHAeHcanus. Vicnapenue
21 Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U KOHICHCAITIH. 24.11.30.11
3aBUCUMOCTD TEMIIEPATyphl KUIIEHUS OT aTMOC(HEPHOTO AABJICHUS ' '
” Brnaxnocts Bo3ayxa. Jlaboparopuas padota "Onpenenenue
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3ayXxa"
23 Pemenue 3a1a4 Ha onpe/iesieHne BIaKHOCTH BO3yXa 01.12-07.12
24 [Tpunnmne! paboTel TemaoBbiX aBurareneif. [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
)5 KITA TCHHOBEFO nsuratens. TemnoBble IBUTaTeNy U 3aluTa 08.12-14.12
OKpY>KaroIleH cpeIbl
26 3aKOH COXpaHEHMsI U MIPEBPALCHHS SHEPTUN B TEIUIOBBIX
mporeccax
7 [ToaroroBka Kk KOHTPOJBHOM paboTe o Teme "TennoBbie TBICHMUS. 15.12.21.12
N3meHeHune arperaTHbIX COCTOSIHUI BenecTa' ' '
73 KonTponbhas padota no teme "Tensnossle siBneHus. M3amenenue
arperaTHbIX COCTOSIHMH BemiecTBa"
29 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUUYECKUX 3apsI0B 22.12-28.12
30 VYpok-uccnenoBanue "IaeKTpu3anus TeJI UHAYKLIUEN U IPU
COMPUKOCHOBEHUH"
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31 B3aumoneiictBue 3apspkeHHbIX Tedl. 3akoH Kynona 9.01-15.01
10 DnexTpuueckoe mnojie. HanpsskeHHOCTh 3JeKTPUYECKOTO MOJSL.
[TpuHIMI cyneprno3uLuy 3JIEKTPUUECKUX O
Hocurenu snexTpuueckux 3apsiioB. DJIeMeHTapHbIN 3apsi.
33 16.01-22.01
Crtpoenue aToma
34 IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO
3apsna
35 Pemenue 3aga4 Ha NpUMEHEHUE CBOMCTB AJIEKTPUUECKUX 3apsiIOB 23.01-29.01
36 DNEeKTpUUECKUN TOK, YCIIOBUS €ro CyliecTBOBaHUs. VIcTOUHUKH
ANEKTPUUYECKOTO TOKa
37 JIefcTBUS PIIEKTPUIECKOTO TOKA 30.01-05.02
18 VYpok-uccnenoBanue "JleiicTBUE ANEKTPUUYECKOTO MOJISI HA
MPOBOJHUKHU U JUAJIEKTPUKH"
39 DNEeKTPUYECKUM TOK B METAJIJIaX, )KUJIKOCTSAX U ra3ax 06.02-12.02
40 DneKTpruyecKas Lielb U €€ COCTaBHbIE YaCTH
Cuna toka. JlabopaTopHas padota "M3mepeHne u peryiamupoBaHue
4l ’ 13.02-19.02
CHJIBI TOKA
4 DnexTpuueckoe HanpsbkeHue. Bonbtmerp. Jlaboparopnast pabora
"N3mepenue u peryiupoBaHue HanpsHkeHus"
43 ConpoTHuBieHHE TPOBOAHMKA. Y JEJIBHOE COITPOTUBIICHUE BELIECTBA 20.02-26.02
JlabopaTopHas paboTa "3aBUCUMOCTH DJIEKTPUUECKOTO
44 COIIPOTHBIIEHUS MPOBOJIHUKA OT €T0 JUIMHBI, IJIOLAJH TONEPEYHOr0
ce4yeHMs U matepuaia”
45 3aBUCHMOCTb CHJIBI TOKA OT HalpspKeHMs. 3akoH OMa Juis ydacTka 27 00-04.03
Lenu
46 JlaGopatopHnas padora "HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA,
UIYHIETO YEpE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
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HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapajUIeIbHOE COCTUHEHUS MPOBOTHUKOB 05.03-11.03
43 Jlaboparopnas padota "IIpoBepka npaBuiia CIOKEHUS HATIPSKSHUH
IIPH MOCJIEIOBATEILHOM COEIMHEHUH ABYX PE3UCTOPOB"
49 Jlaboparopuas padota "IIpoBepka npaBmiia aJisi CUIIBI TOKA MIPH 12.03-18.03
napauieJIbHOM COENHEHUU PE3UCTOPOB" ' '
50 Pemenue 3ana4 Ha npuMeHeHue 3akona OMa aJisi pa3IinyHOro
COEIMHEHUS TIPOBOIHUKOB
51 PaboTa 1 MOITHOCTB AMEKTpHUECKOTo TOKa. 3akoH J[xoymns-Jlenma 19.03-25.03
5 Jlaboparopnas padota "Onpenenenue paboTsl U MOITHOCTH
AIEKTPUYECKOTO ToKa"
DneKTpUUecKre e U MOTPEeOUTENH NIEKTPUIECKON YIHEPTHH B
53 02.04-08.04
obITy. KopoTkoe 3ambikaHne
[ToaroroBka Kk KOHTPOJIBHOU paboTe 10 TeMe "DNEeKTpUIECKue
54 3apsibl. 3apsHKEeHHBIC Tella U uX B3aumojencTBus. [locTossHHbII
ANEKTPUUYECKUNA TOK"
KonTponbHas padota no teme "IiaeKTpUuecKue 3apsiibl.
55 3apshKeHHbIE Tella U UX B3aumozeicTBus. [locTosHHbBIN 09.04-15.04
AIEKTPUICCKUN TOK"
56 [TocTossHHBIE MArHUTBI, UX B3AUMOJCHCTBUE
57 VYpok-uccnenosanue "M3ydyenne nosei HOCTOSTHHBIX MArHUTOB" 16.04-22.04
58 MarunuTHoe nosie. MarauTHoe nose 3eMiH U ero 3Ha4YeHue s
YKU3HM Ha 3emMe
59 OmnbIT OpcTena. MarHuTHOE MOJIE AJIEKTPUYECKOTO TOKA 73.04-29.04
MarHuTHOE MoJIe KaTYIIKH C TOKOM ' '
60 [IpuMeHeHne 7eKTPOMarHuTOB B TeXHUKE. JlabopaTopHasi pabota
"N3y4yeHue neiicTBUSI MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM"
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DneKTpoABUraTesb NOCTOSIHHOIO ToKa. Vcnonb3oBanue

61 JNIEKTPOABUraTeNIed B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE. | 30.04-06.05
JlabGopaTtopHas pabota "KoHcTpynpoBaHUE U U3YYCHHE PaOOTHI
3JIEKTpOABUTATEINS "

62 OnsiTel Dapanes. 3aKOH EKTpOMarHuTHOM nHAykuu. [IpaBuio 1
Jlenna

63 Onexrporereparop. CriocoObl MOTYyYSHHs JEKTPUUECKOW IHEPTUH. ) 07.05-13.05
DNEeKTPOCTAaHIIMK Ha BO3OOHOBIIIEMBIX HCTOYHHKAX YHEPTUU ' '

64 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo Teme "INEKTPUIECKUe 1 1
MarHuTHbIE sIBJIeHUS"

65 KOHTpOJI"I)HaFI paboTa no Teme "IIEKTPUUECKUE U MarHUTHBIE ) 14.05-20.05
SIBJICHUS

66 PesepBHrlit ypok. Pabora ¢ Tekctamu o teme "TemnoBsie siBIeHUS" 1

67 PesepBHbIit yp(:x. Pe'1'60Ta ¢ Tekctamu 1o teme "llocTostHHBIN | 21.05.27.05
EKTPUYECKUH TOK

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1o reme "MarHuTHbie )
SIBJICHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KVIACC

KouunyecTBo
Ne o/ Tema ypoka yacos Jara nzyyeHus
Bcero
Mexanundeckoe qBH>XeHue. MarepuaiibHasi TOUKa 1 01.09-07.09
2 Cuctema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKCHUS 1
3 PaBHOMEpHOE NMpAMOIMHEITHOE ABUKEHUE 1
HepaBnomepnoe npsamonunerinoe apuxeHue. CpeaHsisi 1 MrHOBEHHAs
4 1 08.09-14.09
CKOPOCTb
[IpssMonMHENHOE paBHOYCKOPEHHOE IBUKEHHE. Y CKOpEHUE 1
CKopocThb MPSAMOIUHEHHOTO paBHOYCKOpeHHOTro nBrxkeHus. ['paduk ckopoctu 1
7 JlabGopaTtopHast pabdota "OrnpezelieHne YyCKOPEHUs Tea Mpyu paBHOYCKOPEHHOM | 15.09-21.09
TBUKEHHUH 110 HAKJIOHHOM TII0CKOCTH" ) ’
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMepHOE ABMMX)EHUE IO OKpYkHOCTH. [leproa u yacTora oOpaieHus. |
JIvHeitHas u yriioBasi CKOpOCTH
10 LlenTpocTpeMUTENLHOE YCKOPEHUE 1 22.09-28.09
11 ITepBslii 3ak0H HproTOHA. BEKTODP CHIIBI 1
12 Bropoii 3akon HetoToHa. PaBHOIEHCTBYIOIIAS Crla 1
13 Tperuii 3akoH Herorona. Cyneprioznnus cui 1 29.09-05.10
14 Pemenne 3ana4 Ha npumMeHeHne 3aKk0HOB HproTOHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenne 3anaud o reme «Cuia ynpyrocTtu 1 06.10-12.10
17 JlaboparopHas paboTa «Onpeaenenue KecTKOCTH TPYKUHBD) 1
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18 Cuiia TpeHust 1
19 Pemenue 3amaud no teme «Cusa TpeHUS» 1 13.10-19.10
20 JlaboparopHnas pabota "Onpenenenue KodhhUIMeHTa TPEHUS CKOIBKCHHS" 1
21 Pemenue 3anau no treme "3akonsl Hetotona. Cuna ynpyroctu. Cuna tpeHus" 1
Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOPEHHE CBOOOTHOTO
22 HaxerHus 1 20.10-26.10
” Ypok-koHpepeHuus "/IBuxkeHue Te1 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa |
(Conneunas cucrema). ['amaktuku"
24 Pemenue 3agau no teme "Cuiia TSHKECTH U 3aKOH BCEMUPHOTO TATOTEHUS" 1
25 IIepBas kocmuueckast CkopocTb. HeBecoMocCTh 1 neperpysku 1 10.11-16.11
2% PaBHOBecue marepuanbHOR ToukH. AGCoOTHO TBEPAOE Teo. PaBHoBecue 1
TBEPJIOTO TeJla C 3aKPEIUIEHHOW OChIO BpalllCHHSI
27 MowmeHT cunsl. LleHTp TsKECTH 1
28 Pemenue 3anau no teme "MomeHT cuisbl. Llentp TspxkecTn" 1 17.11-23.11
79 [ToaroroBka k KOHTPOJBHOM paboTe 1o Teme "MexaHndeckoe ABHKEHHUE. |
Bsaumonericteue ten"
30 KontponbHas padota o Teme "Mexanuueckoe aBmkeHue. Bzanmoseiicteue |
Ten"
31 Nmnynsc Tena. UMmynse cuiibl. 3aKOH COXpaHEHUs UMITYJIbCA. YTIPYTO€E U 1 54.11-30.11
HEYIPYroe B3auMOJEHCTBUE
32 Pemenue 3amau mo reme "3aKkoH COXpaHEHUs UMITYJIbCA" 1
33 VYpok-koHpepenuus "PeakTuBHOE ABM)KEHHE B IPUPOJE U TEXHUKE" 1
34 Mexanunueckas paboTa U MOIIIHOCTb 1 01.12-07.12
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS 1
36 JlaGopatopHas pabota «OnpeneneHne padoThl CUIIbI TPEHUS NPH 1
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PaBHOMEPHOM JIBUYKEHUH Te€JIa 10 TOPU3OHTAILHONU TOBEPXHOCTH»
37 CBs13b 2HEepruu U padoThl. [loTeHIIMaIbHAS YHEPTUSA 1 08.12-14.12
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPIruu 1
39 3aKOH COXPaHEHHS YHEPIUHU B MEXAHUKE 1
40 JlaboparopHas pabota «/3ydyeHne 3akoHa COXpaHEHUS SHEPTUN 1 15.12-21.12
41 KonebarenbHoe IBMIKEHUE U €T0 XapaKTEPUCTHKU 1
42 3aryxaromue Koyebanus. BeiHyxaeHHbIe KoeOanus. Pezonanc 1
43 Marematuueckuil ¥ NpyKUHHBIN MassTHUKH 1 22.12-28.12
44 VYpok-uccienoBanue «3aBUCUMOCTh NIEPHOJIa KOJICOAHUM OT KECTKOCTHU 1
HPYKUHBI U MAaCChI Ipy3a»
45 [IpeBpaienue SHEPrUM IPU MEXAHMUECKUX KOJICOAHUSX 1
JlaGopatopHas pabota «OnpeaeneHne 4acTOThl U Ieproaa KonedaHui
46 1 9.01-15.01
HPYKUHHOTO MasiTHUKa»
47 JlaGopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH TIEpHO/Ia KoiaebaHuii rpysa, |
MOJIBELLIEHHOTO K HUTH, OT MaccChl Ipy3a»
43 Mexannueckre BosIHbL. CBONMCTBa MEXaHUUYECKUX BOJIH. [IpononbHbIe 1 |
MOTIEPEYHbIE BOJIHBI
VYpok-koHpepenuus "MexaHuueckne BOJIHbI B TBEpIOM Tene. CelilcMuyeckue
49 ] 1 16.01-22.01
BOJIHBI
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa 1
51 VYpok-uccnenopanue "HabmroieHre 3aBUCIMOCTH BBICOTHI 3ByKa OT 4acTOTHI" 1
52 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHNA PE30HAHC 1 23.01-29.01
53 Ypok-koHpepeHuus "YabpTpa3Byk U HHPPA3BYK B MPUPOIE U TEXHHUKE" 1
54 [TonroroBka Kk KOHTPOJIBHOU paboTe Mo TeMe "3aKOHbI COXPaHEHHUS. |
Mexanuueckue KoaebaHusi 1 BOJIHBI"
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KonTponpHas padoTa o Teme "3aKOHBI cOXpaHeHUsl. MeXaHu4YeCKue
55 30.01-05.02
KoJie0aHus U BOJHBI"
56 DJIEKTPOMArHUTHOE MOoJie. DJICKTPOMArHuTHHIEC BOJTHBI
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
53 Ypok-koupepenus "lllkana 31eKTpOMarHuTHBIX BOJIH. Mcroib3oBanue 06.02-12.02
5JIEKTPOMArHUTHBIX BOJIH JUIsi COTOBOM CBSI3U" ' .
59 Ypok-uccienoBanue "M3ydueHnue CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIbI0 MOOMITBHOTO TennedoHa"
60 Pemenue 3a1auy Ha onpeeneHrne YacTOThl U IJIMHBI AJIEKTPOMArHUTHOW BOJIHBI
DnexTpoMarHuTHas npupojaa ceera. CkopocTh cBeta. BoinHOBEIE cBOlCTBa
61 13.02-19.02
cBeTa
62 Wcrounuku ceera. [Ipsmonunelinoe pacipoCTpaHEHUE CBETA. 3aTMEHUS
Connua u JIyHst
63 3aKoH OTpa)keHUs cBeTa. 3epkajia. Pemenue 3a1ay Ha IpUMEHEHUE 3aKOHA
OTpakKeHMsI CBETa
64 [Tpenomiienue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA 20.02-26.02
65 [TonHoe BHYTpeHHEE OTpakeHHe cBeTa. Vcrnonbp30BaHUE MOTHOTO BHYTPEHHETO
OTpaXeHMsI B ONTHYECKUX CBETOBOAAX
66 JlaGopatopHas pabota "MccnenoBanue 3aBUCUMOCTH yTria MPeIOMICHUS
CBETOBOTO JIy4a OT yTIJIa MMaJIeHus Ha TpaHuIle "BO3ayX-cTeKiao""
67 VYpok-koHpeperuus "Mcnoab3oBaHre MOTHOTO BHYTPEHHETO OTPayKEeHUS: 57 .02-04.03
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs CBS3b" ' '
68 JInnzel. OnTryeckas Cuiia JUH3bI
69 [Toctpoenue nzobpakeHu B TMH3aX
70 JlaGopaTtopHast pabota "Onpenenennue POKyCHOTO paCCTOSTHUS U OTITHYECKON 05.03-11.03
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CHUJIBI COOMparoNIe JINH3BI"
71 Ypok-koHpepenius "OnTudecKue TUH30BbIC TPHOOPHI" 1
72 I'na3 xak ontuueckas cucrema. 3peHue 1
73 Ypok-koupepennus "Jlepexto 3penus. Kak coxpanuts 3penue” 1 12.03-18.03
74 Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CrioskeHue |
CIEKTpaJIbHBIX 1IBETOB. /lucnepcus cera
JlaGopatopHas padoTa "OnbIThI IO PA3JI0KEHHUIO OEIOr0 CBETA B CHEKTP U
75 BOCTIPHSITHIO [[BETA MTPEIMETOB TPU MX HAOIIOICHUH Yepe3 I[BETOBbIC 1
bunbTphl"
76 VYpok-npaktukyM "BoHOBBIE CBOMCTBA CBeTa: AUCHepCusi, UHTepdepeHus 1 1 19.03-25.03
nudpakmms"
77 OmnwiTel Pe3epdopaa v rmuranerapHasi MOCIb aTOMa 1
78 [Toctynatel bopa. Monens aroma bopa 1
79 Hcenyckanue u nornomenue ceera aromoM. KBaHTsl. JIMHe4aTbie CIEKTPBI 1 02.04-08.04
80 VYpok-npaktukym "HabintoeHre cCieKTpoB HCITyCKaHHs" 1
81 PannoakTUBHOCTE U €€ BUIBI 1
82 Crpoenue aToMHOrO siapa. Hyknonnas Mozaens 1 09.04-15.04
83 PannoakrusHbIe npeBpamenus. M3oromnel 1
84 Pemenue 3anau no teme: "PagnoakTuBHbIE peBpaieHus” 1
85 IIepuon monypacmnana 1 16.04-22.04
26 Ypok-koHpepenius "PagunoakTuBHbIE U3TYyUEHHS B IPUPOJE, METUIIUHE, |
TeXHUKe"
87 SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsJ0BOIO U MaCCOBOIO YHCET 1
88 DHeprus CBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU 1 23.04-29.04
89 Pemenue 3anau no teme " nepusie peakuun” 1
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90 Peakuuu cunTesa u nenenus siaep. Merounnku sHepruu CosiHLA U 3BE3]1 1
91 Ypok-koupepenmus "SAnepHas sHepreTrka. J[edcTBrs paInoaKTUBHBIX | 30.04-06.05
W3Iy4EHU Ha )KMBBIE OPTaHU3MBbI" ' .
9 [TonroroBka Kk KOHTPOJIBHOU paboOTE MO TeMe "IIEKTPOMArHUTHOE TIOJIE. |
DneKTpoMarHuTHeie BOJHBI. KBaHTOBBIC siBieHUS"
93 KonTtponbHast pabota o Teme "DIeKTpOMarHUTHOE 10Jie. DIIEKTPOMarHUTHbIE |
BOJIHBIL. KBaHTOBBIC siBICHUS"
[ToBTOpenue, 06ob6menue. Jlaboparopusie paboThl 1o Kypcy "B3aumopeiicTpue
94 ; 1 07.05-13.05
Tenl
95 [ToBTrOopenue, o6o0meHne. Penenne pacueTHBIX U Ka4eCTBEHHBIX 3314 1O |
teme "TeroBbie mporecch”
96 [ToBTOpenue, 06061eHue. Pemenne pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 110 |
teme "KIIJ] TerioBeIx qBurarenei"
97 [ToBTOpenue, 06061eHue. PelieHne pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 110 1 14.05-20.05
teme "KIIJI anekTpoycTaHOBOK" ' '
08 [ToBTOpenue, o600menue. Jlaboparopusie padoThl o Kypey "CBeToBbIE |
SBJICHUS"
99 [ToBTopenue, o6o0mmenue. Pabota ¢ Tekcramu no TeMe "3aKkoHbl COXpPaHEHUs B |
MexaHuke"
100 [ToBTOopenue, o6o0mmenue. Pabora ¢ Tekcramu no Teme "Konebanus u BogHb" 1 21.05-27.05
101 [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu o Teme "CBeTOBBIC SABICHUS" 1
102 [ToBTOpenue, 0606menne. Pabota ¢ Tekcramu no Teme "KBaHToBas u sipepHas |
¢uzuka"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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