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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «dOusukar.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpuMEpHYIO MOCIeA0BaTEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboueil MporpaMMsl 10 y4eOHOMY IIpEeIMETY.

®uzrka SABISETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAY4YHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpadueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
IpeNoCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0C00a MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 3a7a4 (PU3MUecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHO-HAy4YHOH TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATHh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNS,

e HHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3zoBaTeNnbHBIX oOpraHuzanusx Poccuiickoit ®Deaepanuu, pean3yrOUIUX
OCHOBHBIE  00111€00pa3oBaTeNibHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHUE HHTEpeca W CTPEMJICHHS OOydYalomuXcs K HaydYHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHS KakK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX pacUYE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 daca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpenIaraéMbelX B pamKax
OCHOBHOT'O FOCYapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.

B 7 xnacce no6asieno no 1 yacy u3 pesepBHoro Bpemenu B T1 «Pusuka u ee
POJIb B IO3HAHUM OKpY:Karolero mupa», T3 «JlBukeHue u B3aMMOAEHCTBUE TE»,
TS5 «Pabora u mourHOCTh. DHeprus» (Bcero 3 4.). C y4eToM MHAMBHIYaJTbHBIX
O0COOCHHOCTEM 00yYarommxcs caejaH BeIOOp JabopaTopHbIX padot: «M3mepeHue
MAacchl TeJIa Ha pblYaKHBIX Becax», « BpIsiICHEHNE yCII0BUi TUIaBaHUS TE.

B 8 knacce nobGasneHo nmo 1 wyacy u3 pezepBHoro BpeMenu B T2 «TemnoBbie
npoueccoel», TS5 «Marnutaele siBaeHUsD», T6 «OneKTpoMarHUTHAs HHIYKIUS)
(Bcero 3 4.). C y4eToM MHAMBHUIYaJIbHBIX OCOOCHHOCTEH OOydwaroumuxcs caejiaH
BBIOOp J1ab0opaTopHOi padboThl «M3MepeHne Macchl Tejla Ha PhIYaKHbBIX BECaX).

B 9 kmacce mobGasieHo nmo 1 vacy u3 pe3epBHOro BpeMeHU B T3 «3aKoHbI
coxpaHeHM» 3a cueT TS5 «MexaHn4eCKUHe BOJIHBL.3BYK).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpemHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

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

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenne nuddysum.

3. HaGmonenue  siBieHHUN,  OOBSACHSIOMIUXCS  NPUTSHDKCHUEM WA

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIONIb30BaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.

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.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULIE
00BéMa BellecTBa.

Cuna Kak XapakTepHCTHKa B3anMozeicTBus Ten. Cuila yrnpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TskecTd. CHIla TSDKECTH Ha Ipyrux Ianerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne cKopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.
HabGnronenue siBjeHUs] HHEPLIVH.

CpaBHEHHE Macc 110 B3aUMOJEHCTBHIO TEJL.
. CimoxeHune CHJl, HallpaBJICHHBIX 110 OJJTHOU MTPSIMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).
2. OmpeneneHue cpeqHel CKOPOCTH CKOJBKEHUS Opycka WM IIapuKa IO
HAaKJIOHHOM IJIOCKOCTH.

1
2
3
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5
6

Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTsDKeHHs (nedopmarun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.
OnbITI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT
Beca Teja U XapaKkTepa CONPUKACAIOIINXCS TOBEPXHOCTEN



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 TEJIaMU, KMJIKOCTAMU U Tra3amu. 3akoH [lackans. IIneBmaTuueckue
MAalIMHbl. 3aBUCUMOCTh [JABJIEHMS KMJIKOCTH OT TNyOuHBL. ['mapocrtarnueckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3QylIHOW o6osouku 3emiu. OmnbiTr Toppuuemnu. M3mepenune armocgepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
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3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPaTyphl.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBenne nercTBUsS aTMOCHEPHOTO JaBJICHHUS.

3aBUCHMOCTDh BBITAIKHUBAIOIICH CHJIIBI OT O0OBEMA MOTPYKEHHOW YacTH
TeJa ¥ MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YciioBue miaBaHus Tel: IUIaBaHWE WM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIICHUS IIJIOTHOCTEH Tejla M KUJIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOTpyKEHHOH B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEH Ha  TeJjo,
MOTPYKEHHOE B KUJKOCTD.

[TpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIIEH CUIIBI, IEUCTBYIOIIEU HA TEJO
B JKMJKOCTH, OT MacChl Tea.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
JKUJIKOCTh YAaCTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

KonctpyupoBanune apeomeTpa WA KOHCTPYUPOBAHUE JIOJKK U
OIIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHEpPrus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS phlyara K OJIOKY.

6



«3onoroe mnpaswino» Mexanukd. KIIJ[ mnpocteix wmexanu3smoB. 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.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KVIACC

Pasznea 6. TermioBble sBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Monenu TBEPAOrO, JKUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH DSHEpPrHM:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHE.

KomnuectBo TemnoTel. YaenbpHasd TEIIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBrnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KWUIIEHHS OT aTMochepHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHusl.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ temoBoro asuratens.
TeruioBble ABUTaTENN U 3alUTA OKPYKAIOLIEH CPEJIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.



Hemoncmpayuu.

1.

2
3
4.,
5

L ® N D

HaOnronenrie OpoyHOBCKOTO IBUKEHUS.

Hab6mronenune nuddysun.

HabmtoieHue siBieHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TemmoBoro pacumpeHust Tedl.

W3meHenue namieHWs Ta3a MpPU U3MEHEHHH 00BhEMa M HATPEBAHHWH WIIH
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepIieHNH padOTHl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTossHCTBa TEMIEPATyphl NPH TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM WJIM caxapa.
OnpITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue AaBiIeHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEMa M HAarpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUnmoTe3bl JUHEHHOM 3aBUCHMOCTH JJTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPATyPhI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terronepeaayn U paboThl BHCITHUX CHJI.

HccnenoBanne sBIECHUS TEIUIOOOMEHA TP CMEIIMBAHUM XOJIOTHOW M
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITMHIAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yAaeabHONW TETJIOTHI MIABICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsaoB. Bi3aumonelicTBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsJI0B U PACCTOSTHUS MEKY TEIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKuxX 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

OnekTpuyeckass uenb. Cuia  Toka.  DJNEKTPUYECKOE  HaIpsHKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToOKa. 3akoH Jlxoyns—JleHna.
DneKkTpudecKre Ienu U MOTPEeOUTENH IEKTpUIEecKol sHeprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
Omeir  Opcrega. MarauTHoe TMOJ€  BJIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHHKE. [[eliCTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHHUS AIEKTPUUYECKOU SHEPTHUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTpOCTAaTUYECKAs UHAYKIIUS.
3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPsI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.
. I'a30BbIM pasps.
. U3mepeHne cuibl TOKa aMIePMETPOM.
. I3MepeHue 31eKTpUIeCcKOro HAMpsKeHUS! BOJIBTMETPOM.
. Peocrar 1 MmarasuH COpOTHUBIICHUM.

L X N ok wN e
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o v~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHnue u peryampoBaHue CUIIbI TOKa.

N3mepenue u peryJiupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOILINE 3aBUCHUMOCTbD AJIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia il CWIbl TOKa MpU TapayIeIbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pPE3UCTOpE.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydeHne MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MAarHUTOB TPU  UX
Oo0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. ONBITEL, JIEMOHCTPUPYIOIIKME 3aBHCUMOCTb CHJbl  B3aHMMOJECHCTBHUS
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. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOE mpsiMoJiMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u uvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IIepBeiit 3ak0oH HproToHa. Bropon 3akoH Herorona. Tpetuii 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS [TOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmmynbe Tena. I3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMS
MMIyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTroOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas SHEPTUS Tela, MOTHATOTO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou NnpyxuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Jlemoncmpayuu.

11
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10.
11.
12.
13.
14.
15.
16.

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3mepeHne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

HabmtoieHue MexaHn4ecKux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBHKCHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabioieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBHKEHHUH Teja NOJ IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OmnpeneneHne yCKOpPEHHMs Tela NPU PAaBHOYCKOPEHHOM JIBHJKEHHH I10
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IMPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: €ciu MNP PaBHOYCKOPEHHOM IBMKEHUH 0e€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.
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9. OmpeneneHne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie  pabOTHl CWIBl  YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUS SHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHsle — koseOanusi.  Pe3oHaHc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHdpasByk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.

Pacnpoctpanenuie npo10JibHBIX U MOMEPEYHBIX BOJH (HA MOJIETH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO

o v oA W

MAsITHHKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBUCHUMOCTH TIepHOJia KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Ipys3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Irpy3a.

6. OmBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHoJa  KoJieOaHUM
MPYKUHHOTO MAsITHUKA OT MAacCChl Tpy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaIeHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONEeKTpOMarHuTHOE  ToJie.  DJeKTpoMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpOMarHuTHhIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znea 11. CBeroBble siBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpaHenue ceera. 3atMenusi Connia u Jlynsl. Otpaxkenue ceta. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcronb3oBaHUME TMOJHOTO BHYTPEHHETO OTpPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom mywedt B 1nmH3e. Onrtuyeckas cucrema (oroamnmnapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTuyeckas cucteMa. bIM30pyKoCTh H
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JINH3.

W X N U kR W RE

[Tpuntun gevictBus doToammapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
MaJICHUS.
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2. M3yueHue xapakTEpPUCTUK N300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH yIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yTJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlomyueHue U300paKeHUM C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI coOMparouieit
JINH3BI.

6. ONBITHI 10 Pa3I0kKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB IMPU UX HAOIIOJACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u noraonieHre ceeta arToMoM. KBaHTel. JInHeWyaTsie CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p MAacChl W JHEpruu. Peakuumm cuHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIla U 3BE3I.

SAnepnas sHeprerka. J(eWCTBUS paguOAKTUBHBIX HW3JIYYEHUU HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroaeHue CIIONIHBIX U JUHEHYATHIX CTICKTPOB U3JIyUCHUS.

2. WccnenoBanue TPEeKOB: M3MEPEHHE SHEPIMU YaCTHUIIBI 1O TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTETHEHO--0000IIAIONINI MOTYJIb TPEAHA3HAYEH JJISI CUCTEMATH3alUN
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKE I MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

15



[Ipy n3ydeHUn JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEeUNBAECTCS JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeJiaraercs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(bu3nYecKue BIEHUS B OKPYKaIOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cOpMUpPOBaHBI CIIECIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) PCTETHYECKOT0 BOCITUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
[TIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEMIIENH COCTABIIIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHOro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o ke Mpasa y APYyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,

oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
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COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

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 — OCO3HaHHE TJI00ATBHOTO XapaKTepa HKOJOTMYECKUX MPOoOJieM U MyTel Hux
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
JIEATEIILHOCTD;

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

e — OCO3HaHME JNe(PUIIMTOB COOCTBEHHBIX 3HAHHUIN U KOMIIETEHTHOCTEHN B 00J1acTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

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

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
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BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (PU3HUECKUM SIBICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOATENIbHO BBIOMpPATh CIOCOO peuieHus: y4eOHo (usmdyeckoi
3a/layu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pEUIEHMs, BbIOOp Haunboee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOBI 110 pe3yJibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METOJbl, HHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMANBHYIO (OpMYy  TPEACTABICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
pa®oT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMON TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TOJJCpIKaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;
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COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM paloThl MpU PEIIEHUHM KOHKPETHOW (HHU3NYECKON
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS! HECKOJIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh padOThI, JOCTUTAasi KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (pU3nUecKon 3a1auul Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3NYecKOro HMCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATbh COOTBETCTBHE pe3yibTaTa LICJIA U yCIOBUSAM,;
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CTaBUTbh €051 Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJII0JIEHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, €AMHMUIBI (PU3NUIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMs BeulecTBa (TBEpPIOE,
KUIKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJAEUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

pasznuuath sBiIeHUS (qudQy3us, TEIIOBOE IBUKEHHE YacTUIl BEILIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpUUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHusl, Nepejada JaBiCHUS TBEPABIMU TeJlaMH, JKUIAKOCTIMH U
razamy, arMocepHoe JaBi€HHME, IUIABaHWE Tell, [peBpalleHus
MEXaHUYECKOM SHEPrUH) MO ONUCAHUIO MX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JJIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpY’>KalIlleM MHUpe, B TOM 4ucie (U3HUECKHUE SIBIICHUS B MPUPOJIE:
OpUMEPHl ABMXKECHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
NpUpoe, ACUCTBUE CHUJIBI TPEHUA B NPUPOAE U TEXHUKE, BIIHUSIHHE
aTMOC(EpHOro J1aBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pbIO, phluaru B
TeJe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCTIOIB3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC
Telna, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYeCcKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KMHETHYECKass M TNOTECHLMAJIbHAsl SHEPrus), MpU ONUCAHUM MPABUIBHO
TpakToOBaTh  (PU3MYECKUH  CMBICI  HMCHOJIb3yeMbIX  BEJIMYUH, HUX
00O3HAUYEHUA M EIUHUIBI (PU3NYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI,
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CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI TIpaBUJjIa CIOKEHUs CW (BAOJh OAHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecUs phiuara (0Js10Kka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, ITPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0OBACHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PUIMUYECKUX
SBJIEHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1ad, OLUEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
IOpEeAnojokeHne  (Trumoresy),  pasnuyatb W UHTEPHPETHPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJL: dbopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHNUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYI0BaHMUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUsI CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTHU
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OT IUIOTHOCTH Te€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJNO, YCIOBUN
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBITIOJHATh W3MEPEHUS, CIenys MPeOKEHHOMY IUIaHy, (UKCHPOBAThH
pEe3yNbTaThl MOJTYYCHHONW 3aBUCHUMOCTH (M3MUYECKHX BEIUYUH B BHUJC
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBIC H3MEpeHHsI (DU3MYECKHX BEIWYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJBKCHUSA,
JaBJICHUE  BO3JyXa, BBITAIKUBAIONIAS CWIA, JIEHCTBYyIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT MONe3HOro AeWCTBUSA
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30M1aCHOCTH IIPHU paboTe ¢ 1a00paTOpHbIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JCWCTBUS HW3YYCHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaX (PpM3MUYECKHUX SBJICHUM M HEOOXOIUMbIe (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHECHHS 30POBbS U COOIIOICHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW HMIM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHbIE MaTEepHAbI,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUSA, B TOM
quciae MyOJIMYHO JAejaTh KpaTKUe COOOLIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAHUN, IpPU H3TOM TIPaMOTHO HCIOJIb30BATH
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIECIOBAHHUM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACUCTBUW, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTpPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITNXCSI YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIeparypa, BHYTPCHHSSI DSHEPTUS, TEIJIOBOM JBUTATENb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAaYMBaHWE, KANWUISIPHBIE SIBIICHUS, WCHApPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIACBAaHHUE), KHIICHUE,
Temjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIy4YEHHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBUE MAarHuTOB, JCHCTBUE
MarHUTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (PU3NUECKUX  SIBJICHUUA B
OKpY)KaloIlleM MHpE, B TOM 4Yucje (U3NYECKUe SBJICHUS B TMPUPOJE:
MOBEPXHOCTHOE HATSHXKEHUE W KANWULIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B aTMocdepe, dIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIE CBOMCTBA (TpHU3HAKH) (DU3UIECKUX
SIBIICHUH;
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OTKCHIBaTh U3yYEHHBIE CBOMCTBA T€N M (PU3NYECKUE SIBICHUS, UCIOIB3YS
dusznyeckre BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(MD(PUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIIAXKHOCTH BO31yXad, JJICKTPUYECKHU 3apsl,
CUJja TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TPH  ONHCAHWM TPABUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YyEeMbIX BETUYHH, 0O003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIWYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUYECKHE SBICHUS W IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KHHETUYECKON TEOPHUH
CTPOEHHS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMs DJHEPruM, IIpU OTOM JaBaTh
CIIOBECHYIO ()OpPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTIOTHUYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUI,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCJIOBHUSL 3a/la4yd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEeoOXoauMble JUIsi €€ peuieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbl, KOTOpPblE MOXKHO PEUIUTh MPU HOMOIIH
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHUE HCCIIEOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3nyecKux CBOWCTB TeN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JTaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpPU MU3IYYEHUHU OT LBETa H3Iyyarolled (MOrJIONIAroNIeil)
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MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPHI KUIAKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, OJJIEKTPpHU3alMs TE1 W B3aUMOJCUCTBUE
ANIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsi MAarHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOIO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHJbl TOKa, HANpPSHKEHUS C HCIOJIb30BAHUEM
aHAJOrOBBIX NPHOOPOB U JATYMKOB (PM3MYECKUX BEJIUYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEYHOrO
CEUEHMS U Y/ICJIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TIpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MpaBUiia TEXHUKK 0€301aCHOCTH TP paboTe ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI  JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHusA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK HIIEKTPUUYECKOW HHEPTUHU, SJIEKTPOOCBETUTEIIbHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIIbHBIE
npudoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPEHHETO
CTOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMBI JJICKTPUUICCKUX
ernei ¢ Mmocaea0BaTeIbHBIM U TapalyIeIbHBIM COSAMHEHUEM 3JICMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JIJIs oOecrieueHnsi 6€30MacHOCTH TPU 0OpaIeHuy ¢ mpuoopamu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK ©W TYyTEM CpPaBHCHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHWUKOB  BBIACISATH  HH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCITIOJIb30BATh NP BBHIMOJHEHUU YUCOHBIX 33/IaHUIM HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BIageTh NpuéMaMy KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
comepkaHWsl, B TOM 4YHCIAE TNYOJIMYHO TIPEACTABISATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NIEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpPU  BBHIMOJHEHUU YYEOHBIX MPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
MPOIIECCOB pacHpenessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICIAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSTeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, Nedopmanus
(ympyrasi, mjacTU4ecKkas), TpPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTadbHO30PKOCTbD,
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CHEKTPbI HCIyCKaHUs U MOTJIOIIEHus, alb(da-, OeTa- 1 raMMa-u3Iy4eHUs,
W30TOIIBI, SIEPHAS] SHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJIHOE
naJicHUE Tel, PABHOMEPHOE JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUKEHHUE, KOJeOATeNIbHOE IBUKECHHUE (3aTyXarlollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHUE
3ByKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHHUE
CBETa, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHHE OEJIOT0 CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3JTyYEHHsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHET COJTHEYHOU CUCTEMbI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMH,
3€MIICTPSICEHHE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOIOrMUECKOe AECWCTBUE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PaJMOAKTUBHOE H3ITyYEHUE
OPUPOAHBIX MHMHEPAJIOB, [JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOAMUTH IMPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NpHU3HAKK) (PUINYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA T€N U (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BENUYMHBI (CpeHSsi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMaJEHUs, BEC Tejla, HUMIYJIbC Tella, HMMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHILMAJIbHAs JHEprus Teda,
MNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUS CKATOU
NPYXKUHBI, KHHETHYECKas SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, JAJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIICHUS CPEebl), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCHOJIb3YEMbIX BEJIUYHH,
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTbH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

28



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPIO3UIHUH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'O YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl M CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTb OOBACHEHHWE U3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacu€THble 3adaud (omupamolmuecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl PEIICHHUS, TPOBOJIUTh PACUEThl U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJIMYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPAEMOE IPEAINOJIOKEHNE, OLEHUBATh IMPABWIBHOCTH IOpsJKa
IIPOBEICHUSI  UCCIENOBAHMS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHA, 3aKoHa
COXPAaHEHUsl HHEPrHM, 3aBUCUMOCTh NEpUOAa KoJeOaHUN NPy KHMHHOTO
MasTHHKA OT MaccChl Tpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIIX KOJI€OaHUH, MPSIMOJIMHEHMHOE PaCIpOCTPAHCHHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajle U CBOMCTB HM300pa)ke€Husi NpeaMera B coOuparouiei
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4YEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

IPOBOAUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
cCpeqHee 3HAUYCHHE U3MepsAeMOill BelauuuHbl ((POKycHOE paccTosHue
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp cmoco0a H3MepeHus
(M3MepUTENIbHOTO PUOOpPa);
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OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEPEHUHN (3aBUCUMOCTH IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IMEepHoja
KOJICOAaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria
NajJicHus):. IUIAaHUPOBATh HCCIIEOBAaHUE, CaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3MUecKuX BEIUYMH B BUAEC TaONMIl U T'papUKOB, JI€JaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpeIHss
CKOpPOCTh M YCKOpPEHHE TeJla TpH pPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, 4YacTOTa U
nepuoJl KojeOaHWii MaTeMaTHYecKOro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Cuja coOuparomed JIMH3bI, PAJAHOAKTUBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAUYECHHME BEJIMYUHBI U aHATM3UPOBATH MOJYYEHHBIE PE3YyIbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MacCHOCTH P padoTe ¢ 1ab0paTOpHbIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DUIUYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTEePU30BaTh TMPHUHITUIBI  JEHCTBUS WM3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pEIIeHUH Y4eOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU Il oOecrieueHrst 6€30IacHOCTH MpU O0palieHud ¢ IpudopaMu u
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TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 TIOBEJCHUS B OKPYKAIOLIEN CPELE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpPKaHUS B
HHTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONPEIENICHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIM Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOOJHUTEIIBHBIX HUCTOYHUKOB;

UCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TOMYJISIPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, BiaeTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOIMYHO NPEACTABIATh PE3yJIbTaThl IPOSKTHON WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 3 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIH METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 7
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 2 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 9 bubnmoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 1
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
b K
3.1 MexaHH4ecKoe OBIKEHIE 3 1 nbmroTexa LO

https://m.edsoo0.ru/7f416194
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bubmuorexa [JOK

32 Hepuia, Macea, II0THOCTS 6 2 https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Brager orn 13 2 https://m.eds00.ru/7f416194
Wroro no pazueny 22
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 flaprertue xitxoCTH 4 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC > https://m.edso0.ru/7f416194
44 JlelicTBue KUIKOCTH U Ia3a HA MOTPYKEHHOE 9 9 bubnuotexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora # MompocTS 3 https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 Hlpoctere MexarH3MEI 6 2 https://m.edso00.ru/7f416194
bubmuorexa [JOK
>3 Mexattireckas oneprits 4 https://m.edso00.ru/7f416194
Hroro no pazneny 13
[ToBTOpEHHE 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 70 11
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 22 2 3
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 29
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 6 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis ! 2 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 1
24 SMEKTPOMArHHTHAS HHAYKLHS > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
[ToBTOpEHHE 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 +2 4 11
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 2
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 11 1 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 41
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 2
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 7 1
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 14
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 1 bubmuorexa [JOK
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bubmuoreka [JOK
42 JIMH351 1 OIITHECKHE MPHOOPE ° https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Pasnosxenue 6emoro cBera B CIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 httos://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 (Tpoetiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: s 7
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6

36



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
aTa IIpumeua-
Ne Tema ypoka A e
Ilnan dakr
T1 (7 u.) ®u3nka u ee poJib B NO3HAHMHU OKPYKal0IIero Mupa
1/1 dusnka — Hayka o npupoe. SBnenus npupoasl. [IpaBuia 6€30macHOCTH KU3HEACATEIBHOCTH. 05.09 05.09 50 u JOT
OusnuecKkue SBICHUSA: MEXaHWYECKHEe, TEIUIOBBIC, JJIEKTPHYECKHE, MAarHUTHBIC, CBETOBBIC,
212 P 07.09 07.09 | D0u JIOT
3BYKOBBIE.
3/3 Ousnueckue BeanuuHbl. M3Mepenne Gpusndeckux BendnH. Ouzndeckue mpuoopsl. 12.09 12.09 50 u 10T
4/4 [TorpemrHOCTh M3MEepeHU. MeXTyHapOIHAS CUCTEMA SAMHHII. 14.09 14.09 250 u 10T
Kak ¢usuka u apyrue ecTeCTBEHHBbIE HAyKH H3y4aroT Mpupoay. EcTecTBeHHO-Hay4HBIH METOx
MO3HAHUS: HAOJIOJICHNE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABIKEHUE TUIIOTE3, SKCIIEPUMEHT 110
5/5 a i P A PHM 19.09 19.09 | PO u AOT
IPOBEpPKE TUNOTe3, 00bsICHEHNE Ha0Io1aeMoro siBjaeHus. Onucanue Gpu3nyeckux sBJIeHUH ¢
OMOIILIO MOJIENIEH.
6/6 JlaGopatopHas pab6ota Ne 1 OnpezienneHre 1IeHbI IeIEHUS IKaIbl U3MEPUTEIBHOTO PHOopay. 21.09 21.09 50 u 0T
7/7 JlaGopatopHas pabota Ne 2 «3mepenue 00bEMa )KUIKOCTU U TBEPIOTO TEay. 26.09 26.09 50 u 10T
T2 (54.) lepBoHavaiabHbIe CBEJIEHHSI 0 CTPOSHHH BeleCTBA
CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE AMCKPETHOE
8/1 P ” Y pasmep A HHe AeEp 28.09 2809 | DOuJIOT
CTPOEHUE BEIECTBA.
JlaGopatopHas pabora Ne 3 «Onpenenenue pazmepoB Masbix Tesl. OLeHKa JuaMeTpa aToMa
9/2 patoprai p el PasMep Henka a p 03.10 03.10 | P0u JOT
METOJIOM PSAOB (C HCTONIb30BaHUEM (GoTorpaduii)y».
10/3 JIBrmxenue yactun Bemectsa. CBA3b CKOPOCTH JBUKEHMSI YACTULL C TEMIIEPATYPOH. 05.10 05.10 50 u 10T
BpoynoBckoe nBuxenue, muddysus. B3aumoneicTBrie 4acTull BelecTBa: MPUTIKEHUE U
14 | PP 8 by 8 HBet P 10.10 10.10 | 30 u 10T
OTTAJIKHBAHUE.
ArperaTHble COCTOSHUS BELIECTBA: CTPOCHUE Ia30B, KHUJIKOCTEH U TBEPBIX (KPUCTATUIMYECKHUX )
12/5 Te. B3auMoCBsI3b MEX1y CBOMCTBAMH BELIECTB B PA3HBIX arpEraTHBIX COCTOSHUAX U UX aTOMHO- 12.10 12.10 90 u 0T

MOJIEKYJIIPHBIM cTpoeHrneM. OCOOCHHOCTH arperaTHbIX COCTOSTHHM BOIBI.

T3 (22 u.) /IBuKeHUe ¥ B3aUMO/IeiicTBHE TeJl




13/1 Mexanunueckoe aBuxeHue. PaBHoMepHOe 1 HEpaBHOMEPHOE JIBUKECHUE 17.10 17.10 20 u 0T
14/2 Cxopoctb. Cpennsisi CKOPOCTh IIPU HEPABHOMEPHOM JBUKEHUU. 19.10 19.10 30 u 10T
15/3 Pacuer nyTu v BpeMeHU JBUKEHUS 24.10 24.10 30 u 10T
16/4 SBnenue nHepuuu. 3aKoH UHEpLMU. B3aumoeiicTBue Te Kak IpUYMHa U3MEHEHUSI CKOPOCTH 96.10 26.10 30 1 10T
JBWOKEHUs Ten. Macca Kak Mepa HHEPTHOCTH Tella
17/5 JlaGopaTtopHnas padota Ne 4 «3mepeHne Macchl Tella Ha PhIYakKHBIX BECaX» 07.11 07.11 20 u 10T
18/6 KonTponbnas pabora Ne 1 09.11 09.11 30 u 10T
19/7 AHanu3 KOHTpoJibHOU pPa0oThl. [ImoTHOCTH BemiecTBa. Pacuer MaCCf)I u o0bema Tena I0 ero 1411 1411 30 1 JIOT
I0THOCTU. CBSI3b INIOTHOCTH C KOJIMYECTBOM MOJICKYJT B €IMHUIE 00hEMA BEIICCTBA.
20/8 JlaboparopHnas padota Ne 5 «OnpeneneHue MIOTHOCTUA TBEPIOTO TEIa 16.11 16.11 20 u 10T
21/9 Pemenne 3agau mo teme "[lmoTHOCTH BemecTBa" 21.11 21.11 250 u 10T
22/10 Cwita kak XapakTepuCcTUKa B3aUMOICHCTBUS TEJI. 23.11 23.11 20 u 10T
23/11 Cua ynpyroctd. 3akoH ['yka 28.11 28.11 20 u 10T
24/12 ﬂa6opaTopHaV;1 pabota Ne 6 «/3yueHue 3aBUCUMOCTH pacTsKeHUs (eopManun) NpyKUHbI OT 30.11 30.11 30 1 JIOT
MIPHIOKEHHOM CHITBD)
25/13 SAnenne Tarorenus. Cuia TSHKECTH. 05.12 05.12 50 u 10T
26/14 CBsi3b MEXYy CUJION TSDKECTH U Maccol Tena. Pemenue 3anay no teme "Cuna Tsxectu" 07.12 07.12 20 u JOT
27/15 Cuna TspKecTH Ha Apyrux mniuaHerax. @U3sndeckre XapakKTepUCTUKH IUIAHET 12.12 12.12 50 u 10T
28/16 N3mepenue cuiibl ¢ HOMOLIBIO TUHAMOMETpA. 14.12 14.12 20 u 10T
29/17 Bec Tena. HeBecoMocThb 19.12 19.12 20 u JOT
30/18 CrnoxeHue IByX CUJI, HAIIpaBJI€HHBIX N0 OJHOU IpsiMoil. PaBHOAEHCTBYIOIIAS CHia 21.12 21.12 20 u 0T
31/19 Pemenwne 3amau o reme "PaBHOCHCTBYIOMAs Cruta” 26.12 26.12 20 u 10T
32/20 | Cwuna tpenns. TpeHue CKOIBKEHUS U TPEHHE TIOKOs. TpeHne B IPUPOJIE U TEXHUKE. 28.12 28.12 50 u 10T
33/21 JlaboparopHas pabota Ne 7 «M3y4yeHne 3aBUCIMOCTH CI/IJ:I'BI TPEHUSI CKOJIBKEHUS OT CHUITBI 09.01 09.01 30 u JIOT
JABJICHHS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH
34/22 | KonrposbHas padoTta Ne 2 11.01 11.01 | 50 u 40T

T4 (21 4.) /laB1eHue TBepABIX TeJl, )KHAKOCTE U ra3oB




35/1 Amnanu3 KOHTpoJIbHOH paboThl. [laBnenne. CriocoObl yMEHBIICHUS U YBEIUYCHUS JABIICHUS 16.01 16.01 50 u 10T
36/2 JlaBieHue ra3a. 3aBUCUMOCTbD JaBIICHUS Ta3a OT 00bEMA, TEMIIEPATYPhI 18.01 18.01 20 u 10T
3713 [lepenaua naBnenus TBEPABIMH TeJIAMU, )KUIKOCTSIMH U razamu. 3akoH [lackans 23.01 23.01 20 u 10T
38/4 3aBUCUMOCTb JIABJICHUS KUAKOCTH OT TIIYOUHBI HAJ ypOBHEM Mops. I mapocraTuueckuit 9501 2501 50 u JIOT
napaJiokc
39/5 ITHeBMaTHYECKHE MAIIMHBI. 30.01 30.01 20 u 10T
40/6 CooOuraroniyecst COCybl. 01.02 01.02 20 u JOT
4117 [M'uapaBnryeckre MeXaHU3MbI 06.02 06.02 20 u 10T
49/8 Atmocdepa 3emnn u atmochepHoe naBieHue. [IpuuuHbI CylecTBOBaHHS BO3LYIIHOM 000JIOUKH 08.02 08.02 50 u 10T
3emuI.
43/9 Wzmepenue atmocdeproro nasieHus. Oneit Toppuuennu 13.02 13.02 30 u 10T
44/10 3aBHCUMOCTB aTMOC(HEPHOTO JIaBJICHHUS OT BHICOTHI HAJl YPOBHEM MOPSI 15.02 15.02 50 u 10T
45/11 [TpuGops! 115t u3Mepenus aTMOchHEepHOTo TABJICHUS 20.02 20.02 20 u 10T
46/12 Pemenue 3amaq mo Teme " ATmMmocdepHoe naBicHue" 22.02 22.02 50 u 10T
47/13 JleiicTBHE XKUAKOCTH U ra3za Ha MOTPYKEHHOE B HUX TeN0. ApXUMe0Ba cuila. 3aKoH Apxumesa 27.02 27.02 50 u 10T
48/14 JlaGopatopHas pabota Ne 8 «OnpezeneHre BEITAIKUBAIOIIEH CUIIBI, IeHCTBYIOIIEH Ha Telo, 99.02 99.02 30 u 10T
MIOTPYKEHHOE B JKUIAKOCTH)
49/15 3akoH Apxumena. Pemenue 3anad no reme: «3akoH Apxumena» 05.03 05.03 20 u 10T
50/16 [TnaBanue Ten. Bo3gyxomnnaBaHue. 07.03 07.03 50 u 10T
51/17 | JlabopatopHas padota Ne 9 «BbIsicCHEHHE YCIOBHI IIABAHHS TEI 12.03 12.03 | 90 u 10T
52/18 KonTtponbHas padora Ne 3 14.03 14.03 20 u 10T
53/19 AHaiu3 KOHTPOJIBHON paboThI 19.03 19.03 20 u 10T
54/20 Pemenue 3amau no teme: «llnaBanue Tem» 21.03 21.03 50 u 10T
55/21 O6o06maromuii ypox V. V. 20 u 10T
TS5 (13 u.) PaGoTa 1 MOIIHOCTHL. DHEPrus
56/1 Mexanuueckas padora. MOIIHOCTb. 02.04 02.04 20 u 10T
57/2 [TpocThie MeEXaHU3MBI: phluar, 0JI0K, HAKJIOHHAS MIOCKOCTh 04.04 04.04 50 u 10T




58/3 [IpaBusio paBHOBECHS pbluara 09.04
59/4 [IpumeneHue mpaBuia paBHOBECHS pblyara K 0JIOKy 11.04
60/5 «30110TOE MPABUIIO» MEXAaHUKH. 16.04
61/6 JlabopaTtopnas padora Ne 10 «MccnegoBanue yciloBUl paBHOBECHS phluaray 18.04
62/7 KIIJI mpocthix MexaHu3MOB. [IpocThie MEXaHM3MBI B TEXHUKE U OBITY. 23.04
63/8 JlaGopaTtopnas padota Ne 11 «M3mepenue KII/[ HakTOHHOM MTIIOCKOCTHY 25.04
64/9 Mexannueckas sHeprus. Kunernueckas v moTeHIMAIbHAS SHEPTUS 02.05
65/10 3aKOH COXpaHCHHUsI MEXaHHUECKOW dHepruu. [IpeBparieHne 0aHOTro BiIa MEXaHHYECKOW DHEPTUU 07.05
B JIPYTr'OM.
66/11 3aKOH COXpaHCHHS MEXaHHMYECKOH SHEePTUn 14.05
67/12 KonTponbHas padora Ne 4 16.05
68/13 | Amnanu3 KOHTPOJILHOH PabOTHI -
IMoBTOpeHue (2 4)
69/1 [ToBTOpEHUE 21.05
70/2 [ToBTOpEHUe 23.05
8 KUIIACC
Ne Tema ypoka Aara [Ipumeuanue
n/n ILian dakrt
T1 (7 u.) CTpoeHHe U CBOICTBA BellleCcTBA.
11 OCHOBHBIE TIOJIOKEHHUST MOJIEKYJISIPHO-KHHETHIECKOW TEOPHH CTPOCHHUS BemiecTBa. OIBITHI, 04.00. 04.00. 30 u 10T
noxareeprkaarone ocHoBHble nojoxenuss MKT. Muctpykrax no bXK.
2/2 Macca u pazmep aTOMOB U MOJIEKYJT 06.09 06.09 30 u 10T
3/3 Mopenu TBEPAOTO, KHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BellecTBa 11.09 11.09 30 u 10T




OOBsICHEHHE CBOWCTB TBépI[Ol"O, KHUIKOIO 1N ra3006pa3H0r0 COCTOSIHUH BE€IICCTBA HA OCHOBE

4/4 . . 13.09 13.09 20 u 10T
HOJIOXKEHUH MOJIEKY/ISIPHO-KUHETHYECKON TEOpHH
5/5 Kpucramnuueckue u amopdHbIe Tena 18.009. 18.009. 50 u 10T
6/6 CMaunBaHue U KanwuisipHbIe sBieHus. [loBepXHOCTHOE HATSIKEHHE 20.09 20.09 20 u 10T
717 TennoBoe paciiupeHue 1 ckaTue 25.09 25.09 30 u 10T
T2 (22 4.) TenjioBbIe MPOIECCHI.
8/1 Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBU>)KEHHS YaCTHUIL 27.09 27.09 30 u 0T
9/2 Buytpennsist sneprus. CriocoObl M3MEHEHHS BHYTPEHHEH SHEpryuu: Terionepeaaya u 04.10 04.10 30w JIOT
coBepIeHne padoTHI.
10/3 Buael Terionepenauun: TEIIONPOBOAHOCTD, KOHBEKIIMS, U3JIyUCHUE. Y. Y. 20 u 10T
11/4 KonnuectBo TEmIOTHL. Y IeabHas TEINIOEMKOCTD BEIECTBA 09.10 09.10 20 u 10T
12/5 Pacuer xonmuuecTBa TEMIOTHI, HEOOXOIUMOTO [Tl HArPEBAHUS TeJla U BBIIEISIEMOTO UM TIPH 11.10 11.10 30 u 10T
OXJIAXK/ICHUH
13/6 YpaBHeHHE TEIUIOBOTO OanmaHca. TerrooOMeH U TEeIIOBOe paBHOBECHE 16.10 16.10 50 u 10T
1417 Pemenue 3anau no Teme «YpaBHEHHE TETIOBOTO OamaHcay. 18.10 18.01 50 u 10T
15/8 KonTtponbsHast padora Ne 1 23.10 23.10 20 u 10T
16/9 AHanM3 KOHTPOIBHOW pabOThl. DHEPTHs TOIIUBA. Y IeNIbHAS TEIJIOTa CTOPAHUS 25.10 25.10 50 u 10T
17/10 Ha6opavTopHa;1"pa60Ta Ne 1"HccnenoBanue sSiBiIeHUs TEMI000MeHa IPU CMEIIMBAHUY XOJIOJHON U 08.11 08.11 50 u 10T
ropstueil BoJsl
18/11 JlaboparopHas pabora Ne 2 "OnpenencHue yaeaIpHOU TSINIOEMKOCTH BelecTBa" 13.11 13.11 50 u 10T
19/12 Pemenue 3anay no teme: « OHEprus TOILIMBAY 15.11 15.11 20 u 10T
20/13 [InaBneHue u oTBEpAEBaHNE KPUCTAUIMUECKUX TEN. Y IENbHAsI TEIIOTA IJIaBICHHUS. 20.11 20.11 20 u 10T
21/14 | TlnaBneHue W OTBEpICBaHNE KPUCTALTMYECKUX Te. Y IeNIbHAsK TEIIOTA TUIaBICHUS 22.11 22.11. 20 u 10T
22/15 [TapooGpazoBaHue 1 KOHAEHCAIMs. Y IeNbHas TeIioTa NapooOdpa3oBaHUs U KOHICHCAIIMH 27.11 27.11 20 u 10T
23/16 Ucnapenne. Kunenue. 3aBUCMMOCTb TeMIIEPATYpPhl KMIIEHUS OT aTMOC(EPHOTO TaBICHUS 29.11 29.11 20 u 10T
24/17 BraxHocTh BO3MyXa 04.12 04.12 20 u 10T
25/18 JlaGopatopHas pabota Ne 3 "OmnpeneneHne OTHOCUTEIbHOM BIQXKHOCTH BO3Lyxa" 06.12 06.12 20 u 10T




[Tpuntumner padoTs! TermioBsix Asuratenei. KI1JI rermoBoro asurarens. TenaoBbie JBUTATENH U

26/19 o 11.12 11.12 50 u 0T
3alUTa OKPYXKAIoMIeH cpeibl

27120 3aK0oH COXpaHEHUs U MPEBPALIEHUS SHEPTHH B TEILIOBBIX ITPOLIECcCcax 13.12 13.12 20 u 10T

28/21 HOI[FOTOBj(& K KOHTp(’)'JII)HOI}'I pabote o Teme "TertoBsie siBiIeHUS. MI3MEeHEeHNE arperaTHpIx 18.12 18.12 30 u JIOT
COCTOSIHUH BEIEeCTBa

29/22 KonTponbhas paborta Ne 2 20.12 20.12 30 u 0T
T3 (7 u) DaekTpuuecKue 3apsiibl. 3apsiKeHHbIE TeJIa M HX B3aUMO/IeiicTBHe.

30/1 AHanu3 KOHTPOJIbHOM paboThl. DnekTpu3aius Tei. /[Ba poia aeKTpuiecKux 3apsaoB 25.12 25.12 50 u 10T

31/2 BzaumopeiicTBue 3apsKeHHBIX Tel. 3aKOH COXPaHEHUS AIEKTPUUYECKOTO 3apsaa Y. Y. 20 u 10T

39/3 3akon Kynona. 3aBHCHMOCTH CHJIBI B3AUMOCUCTBHS 3apsHKEHHBIX TEJ OT BEJTMYUHEI 3aPSIOB U 97 12 97 12 30w JIOT
PacCTOSHUS MEXTY TEJIaMHU.

33/4 DneKTprIecKoe none; HanpsixeHHOCTD AnekTpudeckoro nois. [IpuHiun cynepno3unuuu 10.01 10.01 30 u 10T
AIIEKTPUUYECKHUX TTOJIEH

34/5 Hocurenu snexktpuyeckux 3apsaoB. JneMeHTapHbId 3apsan. CTpoeHue aToMa. 15.01 15.01 20 u 10T

35/6 [TpoBOAHUKY U TUITEKTPUKH. 17.01 17.01 290 u JOT

36/7 Pemenue 3a1ay Ha IpUMeHEHUE CBONMCTB AJIEKTPUUECKHUX 3apsii0B 22.01 22.01 50 u 10T
T4 (20 uy) ITocTOSTHHBII ITEeKTPHUUECKHUI TOK.

371 DNEKTPUUECKU TOK, YCIOBUS €T0 CYIIeCTBOBaHUS. MICTOUHHUKH MOCTOSIHHOTO TOKa. [leficTBus 94,01 94,01 50 u 10T
AIIEKTPHUYECKOTO TOKA (TEIJIOBOE, DIIEKTPHUECKOE, MATHUTHOER).

38/2 DIIeKTPUUECKHI TOK B METaJIaX, KUJIKOCTAX U ra3zax 29.01 29.01 20 u 0T

39/3 DnexTpuyeckas Lenb. 31.01 31.01 30 u 10T

40/4 Cwuita Toka. 05.02 05.02 20 u 10T

41/5 JlaGopatopHas pabota Ne 4 "M3mepeHue cuibl TOKa Ha pa3IMYHBIX Y9aCTKaX HEMH» 07.02 07.02 50 u 10T

42/6 DNEKTPUUECKOE HAIPSHKEHHUE. 12.02 12.02 50 u 10T

43/7 ConpoTuBiIeHUE NPOBOJAHUKA. Y IETbHOE CONPOTUBIICHUE BEIIECTBA 14.02 14.02 20 u 10T

44/8 JlaboparopHas padora Ne 5 "3aBrucumocThb 3J1eKTpI/Iqec”Koro COTMPOTHUBIIEHUS TIPOBOJIHUKA OT €T0 10.02 10.02 30w JIOT
JUTMHBI, TJTOMIAAN MTOTIEPEYHOT0 CEUCHUS U MaTepuaia

45/9 3akon OMa 7151 y9acTKa [emnu 21.02 21.02 50 u 10T




JlaGopaTtopHnas padota Ne 6 "MccrnenoBanre 3aBUCIMOCTH CHJTBI TOKA, UAYIIETO YePe3 Pe3UCTop,

46/10 \ 26.02 26.02. 20 u 10T
OT CONPOTHUBIICHUS PE3UCTOPA U HANPSKEHUS Ha PE3UCTOPE

47/11 [TocnenoBarenbHOE COEIMHEHHE TPOBOIHUKOB 28.02 28.02 20 u 10T

48/12 [TapaninensHOe coeTMHEHNE TIPOBOTHUKOB 04.03 04.03 50 u 10T

49/13 JlaboparopHnas pabora Ne 7 "H'I')OBepKa MpaBuJjIa CIOKEHUSI HAITPSHKEHUH MPU MOCIIe10BATEIbHOM 06.03 06.03 30 1 JIOT
COCZMHEHUH JIBYX PE3UCTOPOB

50/14 Ha6opaTop}'I'aa pabora Ne 8 "IIposepka npasuia Jis CUIIBI TOKA IPH NapaiiebHOM COEAMHEHUN 11.03 11.03 30 1 JIOT
PE3UCTOPOB

51/15 Pewenune 3aa4y Ha npuMeHeHure 3aKkoHa Oma JJ1sl pa3IM4HOro COEAMHEHUS IPOBOJHUKOB 13.03 13.03 30 u 10T

52/16 KonTponbnas pabota Ne 3 18.03 18.03 30 u 0T

53/17 AHanu3 KOHTPOJIbHOM paboThl. Penienne pacueTHbIX 3aa4 "DIIEKTPUUECKUE 3apsIbl. 20.03 20.03 90 u 10T
3apspKeHHbIE TeJa U UX B3auMoaeicTBUs. [1ocTosSHHBIN 31eKTpudecKuii ToK"

54/18 PaboTta 1 MOIIHOCTH IEKTPUUECKOT0 ToKa. 3akoH Jlxoynsa-JIenna 01.04 01.04 20 u 10T

55/19 JlaboparopHuas pabora Ne 9 "Onpenencare pabOTH M MOIITHOCTH JIEKTPHUECKOTO TOKA" 03.04 03.04 50 u 10T

56/20 DIIeKTpUYECKHE LIETIH U TOTPEOUTEH dIIEKTpUUECKOr sHeprun B ObITy. KOopoTKoe 3amMbIkaHue. 08.04 08.04 20 u I0T
T5 (7 1) MarHuTHbBIE SIBJICHUSI.

57/1 IlocTossHHBIE MAarHUTEI, UX B3aUMOJICHCTBUE 10.04.

58/2 MaruauTtHoe nose. MarautHoe nose 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3emiie Y.

59/3 OmneiT OpcTena. MarHuTHOE NOJIE 2IEKTPUUECKOTO TOKa. MarHuTHOE 10J1e KaTylIKH ¢ TOKOM 15.04

60/4 JleiicTBrE MarHUTHOT'O TIOJIS1 HA IPOBOAHMK C TOKOM. IIpMeHeHne 311EKTPOMarHuTOB B TEXHUKE. 17.04

61/5 JlaGopatopnas pab6ota Ne 10 "U3yuenue neficTBUs MarHUTHOTO TOJIsl HA TPOBOJIHUK C TOKOM" 22.04

62/6 DJeKTpoIBUTATENb TOCTOSIHHOTO ToKa. Mcronb30Banue aneKTpogBuraTeneil B TeXHUIeCKUX 97 04
YCTPOMCTBAX U HAa TPAHCIIOPTE.

63/7 JlaGopatopHas padota Ne 11 "KoHcTpyupoBanue u usydenue paboThl 3JeKTpoaBurarens” Y.
T6 (5 4) DnekTpOMarHUTHAsI MHAYKIUSL.

64/1 OmnpiTer Dapajest. 3aK0H IEKTpOMarHuTHOW HHAYKIMU. [IpaBuino Jlenma 08.05

65/2 [TonroroBka K KOHTPOJIBHOM paboTe Mo TeMe "DIeKTpUuecKrue U MarHUTHbIE SIBJICHUS" V.




66/3 KonTposnbsHas padota Ne 4 24.04
67/4 AHaM3 KOHTPOJIBHOM pabOThHI Y.
68/5 OnexrporeHeparop. CriocoObl MOTyYeHHsI AIEKTPHUECKON SHEPTUU. DIIEKTPOCTAHIIUHU Ha 15.05
BO300HOBIISIEMBIX UCTOYHUKAX SHEPIUU
IMoBTOpeHue (2 1)
69/1 [ToBTOpEHHE 20.05
70/1 [ToBTOpEHHE 22.05
9 KUIACC
11\/?1 Tema ypoka Aata [Ipumeuanue
Miaan dakrt
T1 (10 u) Mexanu4eckoe ABHKEHHE H CIIOCOOBI €ro ONMHCAHHUS.
1/1 MexaHndeckoe IBUKEHUE. 01.09 01.09 20 u 10T
2/2 MarepuanpHas Touka. CUCTeMa OTcUeTa. 05.09 05.09 50 u 10T
3/3 OTHOCHUTENHHOCTH MEXAHUUECKOTO JIBHIKEHUS 07.09 07.09 250 u 10T
4/4 PaBHOMEpHOE MPSIMOTMHEHHOE IBHKEHHE 08.09 08.09 50 u 10T
5/5 HepaBHoMepHoe nmpsiMosinHeitHoe qBrkeHue. CpeHsas 1 MTHOBEHHAasi CKOPOCTh MU 12.09 12.09 20 u 10T
HEpaBHOMEPHOM JIBU)KEHUU
6/6 [IpsmMonuHEHOE PABHOYCKOPEHHOE ABMKCHHE. Y CKOPCHHE 14.09 14.09 50 u 10T
717 CKopocTb, IepeMelieHHne IPH IPSIMOJIMHEHHOM paBHOYCKOPEHHOM JIBHXeHUU. [ paduku. 15.09 15.09 20 u 10T
8/8 Csobonnoe magenune tea. Oneite! [amnes 19.09 19.09 20 u 10T
9/9 JlaGopatopHas pabota Ne 1 "Omnpenenenue yckopeHHs Tella IpH PaBHOYCKOPEHHOM JBHKEHUH 91.09 91.09 90 u 10T
M0 HAKJIOHHOU MJIOCKOCTH"
10/10 PaBHOMEpHOE BMXEHUE 10 OKPYKHOCTH. [lepron u yactoTa oOpamenus. JInnelinas u yrioBas 99 09 99 09 30 u JOT
ckopoctu. LleHTpocTpeMuTenbHOE YCKOpPEHNe
T2 (20 4) BzaumoneiicTBue TeJ.
111 [lepBerit 3akoH HptoToHa. BexTop cuibl 26.09 26.09 50 u JOT




12/2 Bropoii 3akon Hetorona. PaBaoaelicTBytomias cuna 28.09 28.09 50 u 10T
13/3 Tpertwnii 3akon Hetotona. [IpuHIMI Cynepno3uiiuy cul 29.09 29.09 20 u 10T
14/4 Pemenue 3aau Ha nmpuMeHeHne 3aKkoHOB HproToHa 03.10 03.10 30 u 0T
15/5 Kontponbnas pabora Ne 1 05.10 05.10 30 u 0T
16/6 Cwita ynpyrocrtu. 3akoH ['yka 06.10 06.10 30 u 10T
17/7 JlaGopaTtopHnas padota Ne 2 «OnpeneneHue )KeCTKOCTH MPY>KHHBD) 10.10 10.10 230 u 10T
18/8 Cuna TpeHus: cuila TpEHUS CKOJIbKECHMSI, CUJla TPEHUS MTOKOsI, APYTUe BUABI TPEHUS 12.10 12.10 30 u 10T
19/9 Pemenne 3amau o teme «Cuina ynpyroctu. Cuiia TpeHHS» 13.10 13.10 50 u 10T
20/10 Jlaboparopnas padota Ne 3 "Onpenenenue kodphuimeHTa TPeHHUs CKOIbXKEeHU" 17.10 17.10 30 u 0T
21/11 Pemenue 3anay no teme "3akonbl HetoToHa. Cuna ynpyroctu. Cuiia tpeHus” 19.10 19.10 50 u 10T
22/12 Cuia TSDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPSHHE CBOOOIHOTO MaCHHUS 20.10 20.10 290 u 10T
23/13 | JlBmxenue mianet Bokpyr Connua. [lepBas kocMu4eckasi CKOPOCTb. 24.10 24.10 50 u JOT
24/14 Pemenue 3anay no teme "Cuna TSXKECTH U 3aKOH BCEMUPHOT'O TSATOTEHUS" 26.10 26.10 50 u 10T
25/15 | HeBecoMocCTbh U Meperpy3ku 27.10 27.10 20 u 10T
26/16 PaBHOBef:He MjlrepnanLHoﬁ‘ TOYKH. AGCOIIOTHO TBEpAOE Teno. PaBHoBecue TBEP0TO TEna ¢ 0711 0711 90 u 10T
3aKpeIUIEHHON OChIO BpAIICHUS
27/17 MowmenT cuiibl. LleHTp TsxkecTn 09.11 09.11 20 u JJOT
28/18 Pewenue 3anay no teme "MowmeHT cunbl. LlenTp TsxecTn" 10.11 10.11 20 u JJOT
29/19 [ToaroroBka K KOHTPOJIBHOM paboTe mo TeMe "Mexanndeckoe ABUkeHHe. B3anumoneiicteue Ten" 14.11 14.11 20 u 10T
30/20 Konrtponbnas pabora Ne 2 16.11 16.11 20 u 10T
T3 (11 4) 3akoHbI COXpAHEHUHA
31/1 AHanmm3 KOHTpOIbHOU paboThl. Mmnynbe Tema. UMimynbe cuiibl. MI3MeHeHne uMItyibea. 17.11 17.11 30 un 10T
32/2 3aKOH COXpaHEHUs UMITYJIbCa. YTIPYroe ¥ HEeYIpyroe B3auMoOIeHCTBHE 21.11 21.11 50 u 10T
33/3 Pemenwne 3amau mo TeMe "3aKkoH coOXpaHEHHS UMITYJIbca" PeakTHBHOE ABMKCHHE 23.11 23.11 20 u 0T
34/4 Mexanun4eckasi paboTa U MOITHOCTb 24.11 24.11 50 u 10T
35/5 Pabora cuitbl TSXKECTH, CUIIBI YIPYTOCTH U CHIIBI TPEHUS 28.11 28.11 20 u 10T




36/6 JlaboparopHnas padota N:_) 4 «Onpenenenue pabOThI CUIIbI TPEHUSI TPU PABHOMEPHOM JIBHIKEHUU 3011 3011 20 u 0T
TeJa Mo TOPU30HTAIBHON MTOBEPXHOCTH

3717 CBs13b HEpruu U padoThl. [loTeHIManbHas 3HEPT U, TOIHATOrO HaJl HOBEPXHOCTHIO 3EMJIH. 01.12 01.12 20 u 10T

38/8 [TorennmansHast SHEPTUS CHKATON MPYKUHBI 05.12 05.12 50 u JOT

39/9 Kunernueckas sneprus. Teopema 0 KHHETUUECKOW YHEPTUH 07.12 07.12 30 u 0T

40/10 3aK0H COXpaHEHUs PHEPTUU B MEXaHUKE 08.12 08.12 30 u 10T

41/11 Pewenue 3a1ay no teMe «3aKOH COXPAaHEHHUs SHEPTHHU B MEXAHUKE 12.12 12.12 30 u 0T
T4 (7 u) Mexann4yeckue KoJIe0aHusl.

4201 Konebarenpaoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIeOaHHIA: IEPUOT, 4ACTOTA, 14.12 14.12 90 u 10T
aMIUIUTY/IA.

43/2 MaremMaTHuecKkuil U Npy>KUHHBIA MasATHUKU 15.12 15.12 20 u 10T

44/3 3aBUCHUMOCTH MEPHOIa KOJICOAHUH OT KECTKOCTH MPYKUHBI K MACChI rpy3a 22.12 22.12 50 u 0T

45/4 [IpeBparenue sHepruu IPU MEXaHUYECKUX KOJICOAHUIX 28.12 28.12 20 u 10T

46/5 3aryxaroiue koiebanus. BeinyxaeHabie konebanus. Pezonanc 26.12 26.12 20 u 10T

47/6 JlaboparopHas pabota Ne 5 «Onpenenenue 4acToTsl U epruoia KouedaHuil MaTeMaTHIeCKOTro 19.12 19.12 50 u JI0T
MasiTHUKa»

4817 JlaboparopHas padota Ne 6 «3Mepenne yckopeHusi CBOOOTHOTO MaICHUSD 21.12 21.12 30 u 10T
TS (7 v) Mexanu4eckue BOJIHBI. 3BYK.

49/1 Mexannueckue BosaHbl. CBONCTBAa MEXaHMYECKUX BOJH. [[po1osbHbIE U TONEPEYHbIE BOJTHBI 29.12 29.12 50 u 10T

50/2 I[JII:IHa BOJIHBI M1 CKOPOCTh €€ pacpoCTpaHeHusa. MeXaHN4eCKHUE BOJIHBI B TBEPJIOM TEJIE. 09.01 09.01 290 u 10T
CelicMHu4ecKue BOJHBI

51/3 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa 11.01 11.01 20 u 10T

52/4 VYnbTpa3Byk U HH(ppa3ByK 12.01 12.01 20 u 10T

53/5 I'pomkoCTb 3ByKa 1 BbICOTA TOHA. AKYCTUYECKUI PE30HAHC 16.01 16.01 20 u 10T

54/6 HOIIPOT'(')BKa K KOHTPOJIbHOI paboTe no TeMe "3akoHbl cOXpaHEeHUs1. MexaHndeckue KojeOaHus 18.01 18.01 90 u 10T

Y BOJTHBI
55/7 KonTtponbHas padora Ne 3 19.01 19.01 20 u 10T

T6 (6 4) DJIeKTPOMATHUTHOE MOJI€ U 3JIEKTPOMATHUTHBbIE BOJIHBI.




56/1 AHann3 KOHTPOJILHOUM PabOThl. DJIEKTPOMATHUTHOE I0JIC. DJIEKTPOMATrHUTHBIC BOJTHBI 23.01 23.01 50 u 10T

5712 CBOIACTBA 2JIEKTPOMArHUTHBIX BOJIH 25.01 25.01 20 u I0T

58/3 [Ikana 31eKTpOMarHUTHBIX BOJIH. VICIIONIb30BaHKE 3JIEKTPOMArHUTHBIX BOJH JUISI COTOBOM 26.01 26.01 20 u 10T
CBSI3U

59/4 Pemenue 3aiau Ha onpenesieHne YacTOThI U ITTMHBI 3JIEKTPOMArHUTHOMW BOJTHBI 30.01 30.01 30 u 0T

60/5 CxopocTh cBeTa. DJIEKTpOMarHuTHas MPUPO/Ia CBETa 01.02 01.02 30 u 10T

61/6 BoaHOBEIE CBOWCTBA CBETA 02.02 02.02 20 u JJOT
T7 (6 1) 3akoHBI pacIpocTpaHeHHs CBETA

62/1 JlyueBas monens cBera. Mcrounuku cera. [lpsmonuHeiiHoe pacipocTpaHEeHUE CBETa. 06.02 06.02 90 u 10T
3armenust Connua u JIyHbl

63/2 OTtpaxeHue cBera. 3akoH OoTpakeHus cBeTa. [1mockoe 3epkao. 08.02 08.02 50 u 10T

64/3 [Ipenomiienne cBeTa. 3aKOH MPEIIOMIICHHUS CBETA 09.02 09.02 50 u 0T

65/4 [TonHOE BHYTpEHHEE OTpaXKeHHE cBeTa. VICIoIp30BaHNE MTOJIHOTO BHYTPEHHETO OTPAXKCHHS B 13.02 13.02 50 u 10T
ONITUYECKHUX CBETOBOAAX

66/5 Pemenne 3amad mo teme «OTpaskeHUE U MPEIIOMIICHHE CBETA» 15.02 15.02 50 u 10T

67/6 Jlaboparopnas padota Ne 7 "MccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHS CBETOBOTO Jy4a 16.02 16.02 20 u 10T
OT yTJia TIaJICHUsI Ha TPaHUIle "BO3TyX-CTEKIO"
T8 (6 u) JInH3bI M oNTHYECKHE PHOOPBI

68/1 JInuzel. OnTMyeckast Cuia JUH3EI 20.02 20.02 20 u 10T

69/2 Xon nyueit B mun3e. [Toctpoenne n3o0paxeHnit B IMH3aX 22.02 22.02 20 u 10T

20/3 Ha60paToprtﬂ pabota Ne 8 "OmnpenencHue GOKYCHOTO pACCTOSHUS U ONITHYECKOMN CHITBI 97 02 27,02 30 u 10T
cobuparonient TMH3b1"

71/4 OnTuueckas cuctema oroanmapaTa, MUKPOCKOIIA M TETIECKOTa 29.02 29.01 30 u 10T

72/5 I'na3 kak ontudeckas cucrema. bim3opykocTs M TaIbHO30PKOCTh 01.03 01.03 20 u 10T

73/6 VYpok-koudepenuus "ledextsl 3penus. Kak coxpanuts 3penue” 05.03 05.03 20 u 10T
T9 (3 u) Pazyio:xxenue 0es1oro cBera B ClIEKTP

741 Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CrioskeHNE CIEKTPAIbHBIX IIBETOB. 07.03 07.03 20 u 10T

Hucnepcus cera




JlabopaTtopnas padota Ne 9 "OnbITHI 110 pa3IOkKEHUIO OEIIOTO CBETA B CIIEKTP U BOCIIPHUATHIO

20 u 40T

75/2 12.03 12.03
[[BETA MTPEIMETOB IPHU UX HAOIIOJCHUN Yepe3 IIBETOBbIC (PHILTPHI"
76/3 BonHoBbIe cBoiicTBa cBeTa: AMcIiepcus, uHTephepeHuus u audpaxius 14.03 14.03 50 u JOT
T10 (4 y) KBanToBble siBi1enus. UcnyckaHnue U norJionieHne CBeTa arToMoM
7711 OmneiTel Pe3epdopa u miianerapHas MoJIelb aTomMa 15.03 15.03 30 u 0T
7812 IToctynatel bopa. Monens aroma bopa 19.03 19.03 30 u 10T
79/3 Hcnyckanue v IOTJIONIEHHE CBETa aTOMOM. 21.03 21.03 20 u JI0T
80/4 KBanTs1. JInneiiyaTeie CIEKTPhI 22.03 22.03 30 u 0T
T 11 (6 u) CTpoeHHe aTOMHOIO siApa
81/1 PannoaktuBHOCTE. AJb(a-, 6eTTa-, raMmMa-u3I1y4eHus 02.04 02.04 20 u 10T
82/2 Ctpoenue aTOMHOTO sijipa. HykiIOHHAs MOJIEh aTOMHOTO Spa. 04.04 04.04 50 u 0T
83/3 PannoakTuBHBIC ipeBparieHus. M30Tormbl 05.04 05.04 50 u 10T
84/4 Pemenue 3anay no reme: "PagnoaktuBHbIe npeBpaiieHus" 09.04
85/5 [Tepuon monypacnaja aTOMHBIX siIEp 11.04
86/6 PagroakTuBHBIE U3TTydeHUS B IPUPOJIE, MEAUIINHE, TEXHUKE 12.04
T 12 (7 1) SInepHbie peaknun
87/1 SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHCEIT 16.04
88/2 OHeprus cBs3M aTOMHBIX s7ep. CBsA3b MacChl U SHEPTUU 18.04
89/3 Pemenue 3anau o reme "AnepHeie peakun” 19.04
90/4 Peaknuu cunTesa u genenus anep. Mcrounuku sueprun CosHLa U 3BE3]1 23.04
91/5 SAnepHas sHepreruka. [IeiicTBUS paiMOaKTUBHBIX U3Iy4€HUN HA )KUBBIE OPraHU3MbI 25.04
92/6 [ToarotoBka Kk KOHTPOIKHOU paboTe MO TeMe "DIEKTPOMATHUTHOE MOJe. DIEKTPOMATHUTHBIE 96.04
BOJIHBIL. KBaHTOBBIE sABIEHUS"
93/7 KonrponsHas pabora Ne 4 02.05
T 13 (9 u) I[ToBTOpeHune U 0600IeHNE coepKaHus Kypca ¢pu3nku 3a 7-9 Kiace
94/1 [TorTOpenwue, o600meHue "B3anmoaeiictBue e 03.05
95/2 [TorTOpenwue, o6o6meHue "TermioBbie mporecch” 07.05




96/3 [ToBTOpenue, 0600meHNe "Y paBHEHHE TEIIIOBOrO OanaHca" 14.05
97/4 [ToBTopenune, o606menne "KII/] TernoBsix npurareneii” 16.05
98/5 [ToBTOpenue, 06061eHNe «CHITBI B IPUPOJICH 21.05
99/6 [ToBTOpenue, 060061IeHHE "3aKOHBI COXpAHEHUS B MEXaHUKe" Y.
100/7 [ToBTOopenue, 0606menue «Konedbanus u BOJIHBI" 23.05
101/8 [ToBTOpenue, 06061eHNe "CBETOBBIC SABJICHUS" V.
102/9 [ToBTOpenue, 0606meHne "KBanToBas u saepHas pusuka" 24.05
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METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
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