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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsS COCTABJICHA Ha
OCHOBE TOJIOKEHUM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOU
oOpa3oBaTenbHOi mporpamMmsbl, mpenctaBieHHblx B DPI'OC 00O, a Takxke ¢ y4€rom
dbenepanbHOl paboueld mporpaMmbl BocTUTaHUs W KOHIENIMH TpernojaBaHus y4eOHOTO
npeaMera «Pusukay.
Conepkanue  mporpaMmbl 1o (U3WKE ~ HampaBieHO  Ha  (opMupoBaHUE
€CTECTBCHHOHAYYHOW TIPaMOTHOCTH OOYyYalONIMXCS W OpraHM3alMi0 H3y4yeHUs (QU3MKH Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenmera B peanmu3anuu  TpeboBanuit ®I'OC OOO K mIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBCHHOHAYUYHBIX yUEOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUsI.
[Tporpamma no ¢u3mKe ycTaHaBIMBAaeT paclpeiesieHne y4yeOHOro maTepuaia Mo rojam
oOydeHus (o Kiaccam), TMpeajiaraeT MNPUMEPHYIO IOCIEI0BATEIFHOCTh H3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHsI MPEAMETHOIO COJEpKaHus U y4€Te BO3PACTHBIX
ocobeHHOoCTeH 00ydaronIxcs.
[Tporpamma no ¢usuke pazpadboTaHa C 1eJbI0 OKa3aHUs METOJUYECKON MOMOIIN YUUTEIIO
B CO3aHUH paboyeii MPorpaMMBbI 10 y4eOHOMY MPEAMETY.
®u3rKa SBISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKONBKY (PH3UYECKHe 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SIBICHUH, N3Y4aeMbIX XHUMHECH,
Ouosiorueii, acTpoHOMHEeH U (pu3nyeckor reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MPEIOCTaBIsIeT HauOojee sICHble 00pa3ibl MPUMEHEHHS HAYYHOTO METOojIa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MUpE.
OpnHa W3 TNaBHBIX 3a7a4 (U3MYECKOTO 00pa3oBaHUs B CTPYKType 0OIIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TIPaMOTHOCTH M HHTEpeca K Hayke Yy
00yJaromuxcs.
Nzyuyenne ¢u3uku Ha 0a30BOM YpOBHE IMIpENAIOJaraeT OBJIaJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOITUMH €CTeCTBEHHOHAYYHYIO TPaMOTHOCTb:
® HAy4HO OOBSCHSTH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® UHTEPHPETUPOBATH JAaHHBIE W WCIOIH30BaTh HAyUYHBIC IOKA3aTENIbCTBA IS
MOJTyYEHUs BEIBOJIOB.
Ilenn wm3yuyeHus (U3MKKM HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs OMpEIEICHBI B
Konnemnmuu npenogaBanus yueOHoro npeamera «Du3nka» B 00pa30BaTeIbHBIX OpraHU3AIUIX
Poccuiickoit ®enepaiuu, peanu3yrONMX OCHOBHBIC 00IIe00pa3oBaTeIbHBIE IPOTPaMMBI,
yrBepxkaA€HHON pemenneM Komnernn MunuctepctBa npocsemieHusi Poccuiickoin ®enepaunn
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK48H).
Henu nzydyenus pU3NKu:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHS OOydYaloIuXcsi K HAyYHOMY H3YYEHHUIO
IPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI!;

® pa3BUTHE TPEACTABICHWH O HAyYHOM METOJIE TMO3HaHHS U (hopMHUpOBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

e (opmHupoBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3yJibTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHUE TPEICTABICHUN O PO (PU3UKU IS PA3BUTUS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTUH;

® Dpa3BUTHE TMPEJCTABICHUH O BO3MOXKHBIX cdepax Oyaymiedi mnpodecCuoHaATbHON
NeSTeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 3TOM
HaTPaBIICHUU.



JlocTikeHre STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3zoBaHus 00€CIIeUNBACTCS PEIICHUEM CIISAYIOIIHNX 3a1ay:

e mpuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e mpuoOpeTeHHe yYMEHUIl ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BaHNEM TIOyYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB pEIICHUs NPOCTEUIINX pPACUETHBIX 3a/lad C MCIOJIb30BAaHUEM
buznyeckux Mojenei, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YyMEHUW HAOMIOJaTh TNPUPOAHBIC SBICHUS W  BBIMOJIHSATH  OIIBITHI,
nabopaTopHble paboOThl M HKCIEPUMEHTANbHBIE HCCICAOBAHUS C HCIIOJIb30BaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ HMH(OpPMAIUEH (UIUIECKOTO COACpIKaHUs, BKIIOYAs
UHPOPMALIUIO O COBPEMEHHBIX JOCTIKEHUSX (U3MKH, aHaJU3 M KPUTHUECKOE
OIICHUBaHKME UH(POPMAIINH,

® 3HAKOMCTBO CcO cdepamu mpodhecCHOHATHLHOU AeSITeNbHOCTH, CBI3aHHBIME C (U3UKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3MUECKON HAYKH.

Ha usydyenue ¢usuku (0a30BBId ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs

orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezieno), B 8 kiacce — 68 dacoB (2 4aca B
HEJIEIIO), B 9 KJ1acce - 102 yaca (3 yaca B HEJIENIO).

[Ipennaraemselii B mporpamme 1o (Gpu3uKe mepeueHb Ja00opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapakTep, YYUTENb JeNaeT BHIOOp MpoBeneHHUs JabopaTOpHBIX padoT U
OIIBITOB C Y4ETOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00YJaIOMUXCsl, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHMi, TIpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.

COAEP)KAHUE OBYYEHUSI

7 KUIIACC

Paznen 1. ®u3uka v €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupojne. Ssnenus npupozasl. Ousnyeckue sABICHUA: MEXaHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue ¢usmueckux BenuuuH. Pusnyeckue MNpHOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢usuka m apyrue ecTeCTBEHHbIE HAyKH H3y4aroT Npupoay. EcTecTBeHHOHAayudHBIN
METOJ MO3HaHMA: HaOIIOJEHUE, IOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUINOTEe3, OObACHEHHE HalmromaeMoro sBieHus. OmnucaHue
(U3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, AIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE SIBJICHHU.

2. Ouzuyeckue MpuOOPHl U MpoLEAypa MPSIMBIX U3MEPEHHH aHaJIOrOBBIM M IH(PPOBBIM

puoOpOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue LEHbI IEIEHUS KaIbl H3MEPUTEIBLHOIO IpUOopa.

H3mepenue paccTosHUMN.

N3mepenne 00bEMa XKUIKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepOB MalbIX TE.

M3mepenne Temneparypbl INpH IOMOINM JKUAKOCTHOTO TEPMOMETpa M JaT4YMKa
TEMIEPATYPHI.

[IpoBeneHne ucciaenoBaHus IO IPOBEPKE THIIOTE3bI: NaIbHOCTh IOJIETA ILAPHKA,
NYIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIlIe, YeM OOJIbIle BBICOTA ITYCKa.
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Pa3nen 2. [lepBoHayaibHbIE CBeIeHHS 0 CTPOCHNH BelleCcTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJIbl, MX pazMepbl. ONBITH, JO0Ka3bIBAIOLINE
JTMCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenue dactui BemiecTBa. CBA3b CKOPOCTHM JIBUKEHHS YacTUI[ C TEMIEpaTypoOu.
BpoynoBckoe nBmwkenue, nuddysus. B3aummoaeicTBhe YacTHIl BEIIECTBA: MPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM U  TBEPIBIX
(KpucTamnyeckux) Teia. B3auMocCBs3b MeEXJy CBONCTBaAaMHM BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTtHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHS.

2. HaGmronenue nuddys3un.

3. HaOmonenue siBIeHHM, OOBACHIIONINXCA MPUTSHKEHUEM HJIM OTTAJIKHMBAHUEM YacTHUIL

BEIIECTBA.

Jlabopamopnwvie pabomot u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PSIOB (C UCIOIBb30BaHUEM (poTorpaduii).

2. OnpITHI 10 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHHUSI Ta30B.

3. OmbITHI IO OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO PUTSKCHHSI.

Paznen 3. /IBu:keHHe U B3aUMO/ieilicTBHE TeJl.

Mexannueckoe JABWXKeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHkeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTH U BpeMEHU JBUKEHUS.

SlBnenue wHepruu. 3aKOH HHEpUUHU. B3aumoneicTBue Tell Kak NPUYMHA HU3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BEIIECTBA.

Cuna kak XxapakTepucTuka B3aumozeucTBusi Ten. Cuiia ympyrocth W 3akoH ['yka.
N3mepenue cunbpl ¢ MOMONIBIO JAMHAMOMETpa. SIBiIeHUE TAroTeHuss W cuia TsokecTu. Cuia
TSDKECTH Ha Apyrux riaHetax. Bec Tena. HeBecomocth. CnokeHue CUJI, HAlpaBJICHHBIX 110
onHOI npsmoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUSI U TPEHUE MOKOSI.
Tpenue B mpupoie U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenune ckopocTu MpsSMOJIMHEHHOTO IBH>KCHHUSL.
Habmroienue siBieHUs] UHEPIUH.
Habmionenne n3MeHeHus: CKOPOCTH MPH B3aMMO/ICHCTBHH Tell.
CpaBHeHME Mace MO B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HarpaBJIEHHBIX 110 OJHON MPSIMOIA.
JIaﬁopamopuble pabomot u onvimel.
1. Ompenenenue CKOpPOCTH PAaBHOMEPHOTO ABWKEHMS (LIApUKa B XUAKOCTH, MOJAEIU
AJIEKTPUYECKOTO aBTOMOOMIIS U TaK Jlajee).
2. OmpeneneHue cpenHedl CKOPOCTH CKOJBKECHHUS OpycKa WIHM IIapuKa MO0 HaKIOHHON
IIJIOCKOCTH.
OrnpezerieHne MmI0THOCTUA TBEPJOTO Tea.
OMnBITEL, TEMOHCTPUPYIONTHE 3aBUCUMOCTh PACTSDKEHUs (Iedopmariuu) mpyXKUHBI OT
IIPUJIOKEHHOMN CUJIBL.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznea 4. /[aBjienne TBEPABIX TeJ, )KUAKOCTE U ra3oB.

Jasnenne. CriocoObl yMEHBIICHUS U yBETUYCHUS IaBieHus. [[aBienue ra3za. 3aBUCUMOCTb
JaBjieHUs ra3a oT 00béma, Temneparypsl. [lepenaya gaBnenus TBEPABIMU TelaMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [IHeBMaTHueckue MamuMHbl. 3aBUCUMOCTb JABJIEHUS YKUJIKOCTU OT
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ryOunbl.  ['mapocrarmueckuit  mapagokc. CooOmaromecs cocyabl. [ 'mapaBiauueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namBieHue. [IpHUMHBI CyIIECTBOBAaHUS BO3IYIITHOM
o6onoukn 3emnu. Omwir Toppuyennu. M3mepenue atmochepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBJIGHHUS OT BBICOTHI HaJX YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBUE KUIKOCTHU U ra3a Ha MOrpykKEHHOE B HUX TeJO. BrITankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATYPBI.

[lepenaua naBneHuUst )KUJKOCTBIO U Ta30M.
Coo0maroniecs: CoCy/Ibl.
I'mapasnuueckuii nmpecc.
[IposiBneHue necTBUs aTMOCHEPHOTO JTABJICHHS.
3aBUCUMOCTh BBITAJIKUBAIOMIEH CUJIBI OT 00bEMA MOTPYKEHHOW YacTH Telna U
IJIOTHOCTHU KUIKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEN CUJIBI BECY BBITCCHEHHOMW KUJKOCTH.
8. VYcnoBue mnnaBaHUS TeN: IUIABAaHME WJIM TMOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUSI TUIOTHOCTEHN Teja U KUJKOCTH.
Jlabopamopnuvie pabomovt u onvimel.
1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEéMa MOTPYKEHHON B )KHUIKOCTh
YacTH Tena.
2. OmnpeneneHue BBITAJIKUBAIOMIECH CHIIBI, JEHCTBYIOLIEH HA TeJO, MOTPYXKEHHOE B
KUJKOCTb.
3. TlpoBepka HE3aBUCHMOCTH BBITAJIKWBAIONICH CHUIIBI, JCUCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT MACCHI TEJA.
4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIbI, ACHCTBYIOIICH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
KUJIKOCTH.
5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHMpPOBaHUE JIOJAKHM U OIpeaescHue eé
IPY30I0ABbEMHOCTH.

Pa3znea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
peruara. [lpuMeHeHre TpaBuiia paBHOBECHS phluara K OJOKY. «30JI0TO€ MPaBUIIO» MEXAHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckast sHeprus. Kunernueckas W mnoTeHIManbHas sHeprus. llpeBpaineHue
OJHOTO BHJIa MEXAHWYECKON YHEPIUU B IPYroi. 3aKOH COXPAHECHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Ompenenennie pa®OTHl CHJIBI TPEHHUS NPU PABHOMEPHOM JIBHXKEHUU Tella 110

TOPU30HTAIILHON ITIOBEPXHOCTH.
2. HWccnenoBaHue ycI0BUI paBHOBECHS phlUyara.
3. Usmepenue KIT/I HakI1OHHOHN TTOCKOCTH.

4. H3yueHue 3aKOHA COXPaHEHHUS MEXaHUYECKON YHEPTHUH.
8 KIIACC
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Pa3gen 6. TensioBbIe AIBJICHUA.



OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOECHHS BerlecTBa. Macca
M pa3Mepbl aTOMOB U MOJIeKyd. ONbITh, MOATBEPXKAAIOIINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOpHH.

Moaenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETUYECKON Teopur. (CMayuMBaHUE M KamWUIApHbIC SBICHUA. TeminoBoe
pacuIMpeHue 1 cxxartue.

Temneparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBH)KCHHUS YaCTHIL.
Buyrtpennsss sHeprusi. CrmocoObl W3MEHEHHMsS BHYTPEHHEH OHEpruu: TerJionepenada u
COBEpIIIeHHE padoThl. BUIbI TeTIONEpe1aun: TEeIIONMPOBOAHOCTD, KOHBEKIINS, U3TYUCHHE.

KoanuectBo Temnorsl. YaenbHas TEIUIOEMKOCTH BEIECTBA. 1eIIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnmaBneHne w OoTBepAeBaHUE KPHUCTALIUYCCKUX
BEIIECTB. YenbHasg TeroTa IutaBieHus. [lapooOpa3oBanue W KoHaeHcanus. Mcmapenue.
Kunenune. YnenpHas Termiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(EpHOTO JTaBICHUS.

BrnaxHocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntuner  pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEH U 3alIUTa OKpY>Karolen cpeibl.

3aKOH COXpaHEHHMS U MPEBPALCHUS YHEPTUH B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

Habmonenue nupdysumn.

Hab6nronenue siBeHni CMauyuBaHUsI M KAlTWJUISIPHBIX SIBJICHUH.

Habmroienne TemmoBoro pacivpeHus Ted.

N3menenune naBiaeHus ra3a mpyu K3MEHEHHH 00bEMa M HAarpEBaHUH WA OXJIAXKICHHUH.

[IpaBuna uzmepeHus TeMnepaTypsol.

Buael Terionepenayn.

OxJaxeHne mIpyu COBEPIICHUHN PaOOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHIIAMH.

10 CpaBHeHuE TEIIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HaOroneHne KUIIEHUS.

12. HaGnroieHue mocTOsSHCTBA TEMIIEPATyphl ITPH TUIABJICHHH.

13. Mozenu TEIIOBEIX IBUTATENEH.

Jlabopamopuvie pabomul u onvimel.

OMnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHUIT MOJICKYJIIPHOTO TIPUTSHKCHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM WJTU caxapa.

OMBITHI 110 HAOTIOACHUIO TEMJIOBOTO PACITUPEHUS Ta30B, )KUIKOCTEH W TBEPBIX TEJ.

Onpenenenue qaBICHUS BO3IyXa B OAJIOHE MIMPHUIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH NaBIICHHUSI BO3ayXa OT e€ro o0béMa u

HarpeBaHUs WIN OXJIaKICHUS.

[IpoBepka THUMOTE3bl JHMHEHHOW 3aBHCHMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B

TEPMOMETPUUYECKOMN TPyOKe OT TeMIIepaTypBhI.

7. HaOmroneHue M3MeHEHUs BHYTPEHHEW DHEPruu Tejla B Pe3yJIbTaTe TEIulonepeaadyn 1
paboThI BHELITHUX CHIL.

8. MHccnenoBanue sBJICHUS TEMJI000MEHA TPU CMEIIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.

9. OmpeneneHue KOTUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TPHU TEIIOOOMEHE ¢
HarpeThiM METATTMYECKUM LIJTMHAPOM.

10. Ompenenenue yaenpHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporiecca HCHapeHHUs.

12. Omnpenenenrie OTHOCUTENBHON BIAXKHOCTH BO3TyXa.
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13. Omnpenenenuie yaeIbHOM TEIUIOTHI IJIABICHUS JIbA.

Paznen 7. diekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja 3IEKTpUUYECKUX 3apsaoB. BzanmopelcTBHe 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aMMOJACHUCTBUS 3apsHKEHHBIX TEN OT BEIMYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIaMH).

DnekTpuueckoe noje. Hanpssk€HHOCT anekTpuyeckoro nosist. [IpuHiun cynepno3uinuu
ANEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YpOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM saekTpuueckuil 3apsia. CtpoeHue
atoma. [IpoBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUIECKOT0 3apsia.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUSA DJJICKTPUUYECKOTO TOKa. MCTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DIIEKTPUYECKOTO TOKAa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OiekTpuueckoe HampspkeHue. ConpoTuBIIEHHE
MPOBOJHMKA. YJIETbHOE CONPOTUBICHUE BemecTBa. 3akoH Owma I  ydyacTKa IIEMH.
[TocnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE TTPOBOJHUKOB.

PaboTa 1 MomHOCTE 37IeKTpruyecKoro Toka. 3akoH /[xoymnsa—JIeHma. DaekTpudyeckue 1enu
U TIOTPEOUTENH ICKTPUUIECKON SHEpruu B ObITYy. KOpoTKOE 3aMbIKaHUE.

[TocTostHHBIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHurtHoe moue.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHEe AJis1 KU3HU Ha 3emie. OnbIiT Dpcerena. MaruHutHoe mnose
3JIEKTPUYECKOTO TOKa. I[puMeHeHne 371eKTpOMarHuToB B TEXHUKE. J[€eiCTBHE MArHUTHOIO ITOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOTO TOKa. Mcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenuna.
OnektporeHeparop. CrnocoObl TONYYSHHUS JJICKTPUYCCKON HHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUU.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poJia aNEeKTPUYECKUX 3apsA0B U B3aUMOJCHCTBHE 3apsKEHHBIX TEll.
YCTpOUCTBO U JEHUCTBUE IIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKast NHTYKLIHSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.

[IpoBOTHUKYM M AUDIIEKTPUKHU.

MogenupoBaHue CUIOBBIX JTMHUH JIEKTPUUECKOTO MOJIA.

M cTOYHMKH TOCTOSITHHOTO TOKA.

JlefiCcTBHS DIIEKTPUYECKOTO TOKA.

0. DIEKTPUYECKUH TOK B KHUIKOCTH.

1. I"'a30BBHIit pa3ps.

12. I3amepenne cuibl TOKa aMIIepMETPOM.

13. U3mepenue 3MeKTpUIeCKOro HAPSKEHUST BOJIBTMETPOM.

14. Peoctar u Mara3uH CONPOTHUBIICHUH.

15. BzaumoielicTBiE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3ziesieHus OJII0COB MarHuTa.
17. MoaenupoBaHre MarHUTHBIX MOJIEH OCTOSHHBIX MarHUTOB.

18. OnwiT Dpcrena.

19. MarauTHoe 1mojie TOKa. DJIeKTPOMArHuT.

20. JleiicTBME MarHUTHOTO TIOJISI HA TPOBOTHUK C TOKOM.

21. DnexTpoBUTATENb TOCTOSIHHOTO TOKA.

22. VccnenoBanue SIBJICHUS 3JI€KTPOMAarHUTHON UHTYKIUH.

23. OnbiTel Dapanes.

24, 3aBUCUMOCTD HaIpaBJICHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHI €r0 BOSHUKHOBEHHSI.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimel.

OnbIThI 1O HAOIIOEHUIO SJIEKTPU3ALNHU TeJl UHAYKIHUEH U TPU CONPUKOCHOBEHHUU.

HccnenoBanue neiicTBUs 3IEKTPUYECKOTO MO HAa TIPOBOJHUKH U AUAJIEKTPUKH.

CoOopka u mpoBepKa pabOThI ANEKTPUICCKOM IS MOCTOSHHOTO TOKA.

W3mepeHue u peryaupoBaHie CHIIBI TOKA.

W3mepenue u peryIupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Y€pe3 PEe3UCTOP, OT COMPOTHBIICHUS

pe3ucTopa U HapsHKEHUs Ha Pe3UCTOope.

7. OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  AJIEKTPHUECKOTO  COMPOTHBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU TOMEPEYHOr0 CEYEHHS U MaTepHaa.

8. IlpoBepka mpaBuiia CIOXEHHsSI HANpPSKCHUHA NpPU TOCIEIOBATEIBHOM COCIUHEHUU
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CUIIbI TOKA MPH NMapauIeTbHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOThI AESKTPUUECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

11. Onpenenenrie MOIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYILIErO 4Yepe3 JIAMIIOUKY, OT HamlpsKeHUs
Ha HEW.

13. Onpenenenue KIIJ] narpeBaTens.

14. VccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. U3yyeHnrie MarHMTHOTO TMOJS TOCTOSHHBIX MAarHUTOB MpPU HUX OOBEIUHEHUH U
pa3aeneHuu.

16. UccnenoBanue neiCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aMMOJEHCTBUS KAaTyILIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HAaIIPaBJIEHUS TOKA B KaTYyIIIKE.

18. M3yuenue AelicTBUS MArHUTHOTO I0JISE HA TPOBOJIHUK C TOKOM.

19. KoncTpyupoBaHue 1 U3y4eHHE padOTHI AIEKTPOIBUTATES.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbITHl 1O HUCCIIEOBAHUIO SIBJICHHS 3JIEKTPOMATHUTHOW WHAYKIMH: HCCIEIOBaHUE
U3MEHEHU 3HAUEeHUS M HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

ok wdE

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexanunueckoe aBukeHue. MarepuanbHas Touka. Cuctema otcuéra. OTHOCHUTENIBHOCTD
MEXaHUYECKOro JABWKEHHUS. PaBHOMEpHOE MpsIMOJIMHEWHOE JABWXKEeHHE. HepaBHOMepHOE
npsiMoJIMHEeHOe JBHkeHHe. CpelHsii M MrHOBEHHAas CKOPOCTh Tejda MpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJTHHEHHOE qBukeHne. CBoOoaHOE mageHne. OnbIThI
[Nanunes.

PaBHOMepHOe nBMKEHHE MO OKpykHOCTH. [lepuon m yacrora oOpamenus. Jluneiinas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHE.

ITepsbiit 3akoH Herorona. Bropoii 3akoH Herorona. Tperuii 3axkon Herorona. IIpuHnun
CYNEPIIO3UIUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: cujia TPEHUS CKOJbXEHMS, CHUJIa TPEHHUS
MIOKOS1, APYTHE BUABI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpPEHHE CBOOOTHOIO IaJICHMUS.
JBmwxenune mmianer Bokpyr Comnma. IlepBas kocmuueckas ckopoctb. HeBecomocth u
NEPETPY3KH.

PaBHOBecue mMaTepuanbHOU TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema
C 3aKpEIUIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mmnynbca. UMmynbc cuiibl. 3aKOH COXPaHEHHS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.



Mexannueckas paboTa U MOIIHOCTh. PaboTa CWII TSDKECTH, ynpyroctd, TpeHus. CBsi3b

SHEPrUuu

n pa6OTBI. HOTCHHI/IaJ'IBHaﬂ OHEprusa TEjia, MOAHATOTO Had IOBECPXHOCTHIO 3CMIIH.

[loTenunanpHas sHeprus cxaTod npykuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPAHECHHUSI MEXaHUYECKON SHEPIHUH.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO IBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.

2. CpaBHEHHE TyTeH W TPACKTOPHH TBUKCHHS OJHOTO U TOTO *Ke TeJa OTHOCHUTEIHHO
Pa3HBIX TEN OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSIMOIUHEHHOTO TBUKECHUSI.

4. HWccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

5. Habmionenue ABHXKEHHS TeJa IO OKPY>KHOCTH.

6. HaGmroneHne MexaHMYECKUX SIBICHUH, MPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KCHUN OTHOCUTENILHO KabnHeTa (U3HUKH.

7. 3aBUCHUMOCTH YCKOPEHHsI TeJla OT MAacChl TeJa M ICUCTBYIOIIEH Ha HETO CHUIBI.

8. Habmionenue paBeHCTBa CUII IIPU B3aUMOJICHCTBUH Tell.

9. H3meHeHwue Beca Tesa MPU YCKOPEHHOM JIBUXKEHUH.

10. Ilepenaya ummnysbca Mpyu B3aUMOIECHCTBUH TeJL.

11. TIpeoOpa3oBaHus SHEPTUH NTPU B3aUMOICHCTBUU TEll.

12. Coxpanenue UMITyJIbCa IPU HEYIIPYTOM B3aMMOACHCTBUH.

13. CoxpaHeHne UMITyJIbCa TIPH A0COFOTHO YIIPYTOM B3aMMOJICHCTBHH.

14. HaGmroieHre peakTHBHOTO JBUKCHHSI.

15. CoxpaHeHrne MeXaHUYECKOW YHEPTUU MTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTUU NPU ABUKCHUHU TeJIa MO ACHCTBHEM MPYKUHBIL.

Jlabopamopnwvie padbomot u onvimel.

1. KoHcTpyupoBaHue TpakTa s pa3roHa M JadbHEHUINEro pPaBHOMEPHOTO JBHKEHUS
HIapUKa WIH TEJIEKKH.

2. OmpeneneHue CpeaHEH CKOPOCTU CKONBKEHUs OpyCKa WM JBYKCHUS IIApHKa TI0
HAaKJIOHHOM IJIOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Tela NPU PaBHOYCKOPEHHOM JIBMKCHUHU 110 HAKIOHHON
MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JIBHKEHHH 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHUH O€3 HadalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnemoBanue 3aBUCHMOCTH CHUJIbI TPEHUSI CKOJBXKEHHUS OT CHUJIBI HOPMAJbHOIO
JTABJICHMSI.

7. Omnpenenenue kod(ppuImeHTa TPCHUS CKOTbKCHUS.

8. Ompenenenue KECTKOCTH MPYKUHBL.

9. Ompenenenue pabOThl CWJIBI TPEHUS TMPU PABHOMEPHOM JABW)KEHHHM Tela IO
TOPU30HTAIILHON ITIOBEPXHOCTH.

10. Onpenenenue pabOTHI CHJIBI YIPYTrOCTH TPH TMOABEME Tpy3a C HCIOIb30BAHHEM
HETOABIKHOTO U TIOABHKHOT'O OJIOKOB.

11. V3y4enune 3akOoHA COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexanuyeckne Koje0aHUs U BOJHBI.

KonebarenbHoe nBmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: MEPHOJ, 4acTOTa,
aMIuTyna. MaremMaTud4ecKuil M NPYKUHHBIM MasTHUKU. IIpeBpalieHue 5sHEpruum Impu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOaHus. Beinyxaennsle koneOanus. Pezonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHM4eCcKuX BOJH. [IpononpHble U monepeyHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4yecKue BOJHBI B TBEPIOM TeJle, CEUCMUYECKUE BOJIHBI.



3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTPa3BYK.
Hemoncmpayuu.
Habmonenue xonebanuii Texn moJj1 AUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmronenre BEIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.
PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabmroneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKU PE30HAHC.
ﬂaﬁopamopuble padomul u onvimol.
1. OmpeneneHue 4acTOTHI U EpUOa KOJIeOAHUNH MaTEMaTHYECKOTO MasiTHUKA.
2. OmpeneneHue 4aCTOTHI U MEPHOJIa KOJICOAHUI TPYKMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IepHOJa KojeOaHUN TMOABEIIEHHOTO K HHUTHU Ipy3a OT
JUTMHBI HATH.
4. HWccnenoBaHue 3aBHCHUMOCTH IepHOJa KOJeOaHUN MPY>KMHHOIO MasiTHHUKa OT MaccChl
rpysa.
5. IlpoBepka He3aBUCMMOCTH IepHOJa KoJieOaHWI Tpy3a, MOJIBEUIEHHOTO K HHUTH, OT
Macchl Ipysa.
6. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh Iepuoja KOJIeOaHUM MPYKUHHOIO
MasiTHUKA OT MACChl TPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yCKOpeHHUsI CBOOOIHOTO A ICHUS.
Pa3nen 10. Di1eKTpOMAarHuTHOE 10JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 3eKTpoMarHuTHEIX BOJH. MCrionb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 2IEKTPOMAarHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopuvie pabomul u onvimol.
1. W3ydeHne CBOMCTB JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.
Pasznen 11. CBeToBLI€e IBJICHHUS.
JlyueBas moxenb cBera. Mcrounuku cpeta. [IpsMosiMHEiHOE pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3aKoH OTpakeHHUs CBETA.
[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp3oBanue NOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOAX.
Jlunza. Xox nydeir B ymn3e. OnTHyeckas cucreMa (oroammapara, MHUKPOCKOMa H
Teneckona. ['na3 kak onTudeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenune 6emoro cBera B criekTp. OnbiThl HetoToHa. Clio)keHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIpOCTPAaHEHHE CBETA.
OTtpaxkeHue cBeTa.
[onmyyenue n300pa’keHMiA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
[Ipenomnenue cBera.
OnTuyeckuii CBETOBO/I.
Xox tydeit B coOuparomei JTrmH3e.
Xop JIydeil B pacceuBarolle JIMH3E.
[TomydyeHue n300pakeHUIA ¢ TTOMOIIBIO JIMH3.
[MpuHnmn neficTBus Goroanmnapara, MUKPOCKOTIA M TEIECKOIIA.
lO Mozens riiasa.
11. Paznoxxenue OEIIOro CBETa B CIIEKTP.

SR ICYNEN I
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12. Tlony4enue 6enoro cBera npu CIO0KEHUH CBETa Pa3HbIX L{BETOB.

Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH yTila OTPaKEHUsI CBETOBOIO Jy4ya OT YIJIa MaJeHuUs.

2. H3yueHue xapakTepUCTUK U300paKeHHS MPEIMETa B IIJIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCMMOCTH yTJia IPEIOMIICHUSI CBETOBOTO Jyda OT YIJia MaJleHusl Ha
TPAHUILIE «BO3AYX—CTEKIIO».

[TonydeHnne n300paxeHuii ¢ TOMOIIBIO COOUPAOIIEH JIMH3BI.

Omnpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3HI.
OMnBITH IO PA3JI0KEHHIO OEIOT0 CBETa B CIIEKTP.

OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB NMPU UX HAOIIOACHUU 4Yepe3 ILIBETOBbIC
(GUIBTPBI.

Pa3nen 12. KBaHTOBLIE SIBJIEHUS.

OmnsiThl Pesepdopna n mmanerapuas mozens aroma. Moaens atoma bopa. Mcemyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHeHyaThle CIIEKTPBI.

PagunoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnass Mopzens aroMHoro sigpa. M3orombsl. PamnoaktuBHBIE TpeBpaieHus. Ilepuop
noJtypacnajaa aTOMHBIX sIJiep.

SlnepHble peakuyu. 3aKOHBI COXPaHEHHUS 3apsS0BOIO0 U MacCCOBOTO YMCEN. DHEPTUS CBA3U
aToMHBIX sifep. CBsi3b maccel U 3Hepruu. Peaknuu cunte3a u nenenus sgaep. McrouHuku
sHepruu CoyHIA U 3BE3I.

Snepnas sHepreTuka. JIeHCTBUS paJuOAKTUBHBIX U31y4YECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHexTpbl U3IYy4eHUS U TOTJIOLIECHHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CnexTp BogOpo/a.

Hab6nronenue TpexoB B kamepe BunbcoHna.

Pabora cuérunka HOHU3UPYIOIUX U3TydSHUH.

Perucrparnus nznydeHus: npUpOAHBIX MUHEPAJIOB U ITPOTYKTOB.

ﬂaﬁopamopuble padomul u onvimol.

1. HabumroneHue CIUIOMIHBIX U JTMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIMM YaCTHUIBI 110 TOPMO3HOMY MyTH (T10

dboTorpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO-0000IAOIIMI  MOIYIh TMPEAHA3HAYEH I CHCTEMAaTH3allud |
0000111eHUS TPEIMETHOTO COACP KAHUSI U OIbITa I€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUHU
BCEro Kypca (pu3uKu, a Takke sl MOJATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY I10
busuke s 00yJaroIIMXCs, BRIOPABIIMX 3TOT YICOHBIN MPEIMET.

[Ipy wu3ydeHHM JAHHOTO MOJIYJIA pPEAIU3yIOTCd M CHUCTEeMATU3UPYIOTCS  BUbBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreuyuBaeTcs JOCTHXKEHUE TMPEIMETHBIX U
METaNpPEIMETHBIX TIAHUPYEMBIX PE3yIbTaTOB 00y4deHHs, (popMHpYyeTcs eCTECTBEHHOHAydYHas
IPAMOTHOCTB: OCBOEHHE HAYYHBIX METOJOB HCCJIEIOBAHMS SIBIICHUW NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSCHATh (U3UUYECKUE SIBICHHS, MPUMEHSS TOTyYeHHBbIC 3HAHUSA,
peuaTh 3aJ1a4u, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHIMNIMATIBEHO EATEeLHOCTHBIN XapakTep JaHHOTO pa3jiesia pealn3yeTcs 3a CU€T TOro,
4yTO 00y4aromnecs BBIMOIHSIOT 3aaHusl, B KOTOPhIX UM Ipe/jiaracTcs:

HA OCHOBE IMOJIYYCHHBIX 3HAHUI PacllO3HABATh U HAYYHO OOBSICHATH (DU3MUECKUE SBIICHUS
B OKpY’Karoled MpUpOe U MOBCETHEBHOMN KU3HU;

UCIIOJIb30BaTh HAyYHBIE METOJBI MCCIEAOBAHUS (DU3UUYECKUX SBICHUHI, B TOM YHCIE IS
MIPOBEPKU THIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJIOB;

No ok

oA wWNE



OOBSICHATh HAay4HBIE OCHOBBI HamOOJIee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOIHH,
HalpuMep, MPAKTUYECKOrO HCIOIb30BAaHUSA PA3JIMYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHa IIPEBPALLICHUS U COXPAHEHMS BCEX U3BECTHBIX BUJOB YHEPIUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

WN3ydyenne ¢u3nku Ha YypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HANpaBIeHO Ha

JOCTHIKCHUEC TMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMETHBIX O6p330BaTeJ'II)HI)IX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuarotierocst 6yayT chopMHUpPOBaHbI CIIEAYIONINE JUYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

- MPOSIBJICHUE WHTEpPEca K UCTOPUH M COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (hU3HUECKOU
HayKH;

- [ICHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSIM POCCUNUCKHUX YIEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U ITUYECKUX
mpo0JieM, CBA3aHHBIX C IPAKTHYECKUM ITPUMEHEHUEM JOCTHKCHUH (PU3UKU;

- OCO3HaHHE BaXKHOCTU MOPAJIbHO-3TUUYECKUX MPUHLUIIOB B I€ATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

- BOCIPHSITHE ICTETHUECKUX KavuecTB (PU3MYECKON HAyKH: €€ TapMOHHMYHOTO IOCTPOCHHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

- OCO3HaHHUE IEHHOCTU (HU3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAaHUS MHpa,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEHUIIIEH COCTaBIAIONIEN KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTHOOO3HATEFHOCTH, MHTEPECA K UCCIEAOBATEIHCKON IEATEIHPHOCTH;

5) popmupoBaHus KyJbTYPHbI 310POBbSI H IMOUMOHAJIBLHOT0 GJIArOMOTYYHsI:

- OCO3HaHWE IEHHOCTH Oe30macHOro oOpas3a KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH IMpaBWi O€30MacHOro TMOBEACHHMS Ha TpaHCIOPTE, Ha JOporax, cC
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B JIOMAIIHUX YCIOBHUSX;

- ¢ OpMHUPOBAHHOCTh HaBbIKa peIeKCHU, MPU3HAHUE CBOETO MpaBa Ha OIMHUOKY U TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TPY10BOr0 BOCIIUTAHHSA:

- aKTUBHOE Y4acTHE B PEUICHUM MPAKTHUYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHM3aly, Topoja, Kpas) TEXHOJOTUYECKOW U  COIMAIBbHON  HAMpaBICHHOCTH,
TpeOYIOMMX B TOM YHCIIE U (PU3NUECKUX 3HAHU;

- UHTEpEeC K MPAKTUYECKOMY M3YyUEHUIO Mpodeccuii, CBI3aHHBIX C (PU3UKOI;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

- OpHUEHTaIMs Ha MNpUMEHEeHHe (U3MYECKUX 3HAHWW N7 pelieHus 3afad B 00JacTu
OKpY’Karolllel cpenbl, MIIAHUPOBAHUS MOCTYNKOB U OIEHKHM HX BO3MOKHBIX MOCIEACTBHIA
JUISl OKPY>KaloIEen Cpelibl;

- OCO3HaHHE MIOOATLHOTO XapaKTepa HIKOJIOTHUECKUX MPOOIIEM U MyTel UX PEIICHHUS;

8) ajanTanum K U3MEHSIOUMUMCH YCIOBUSAM COIMAILHON M MPUPOIHOM Cpeabl:

- TOTPeOHOCTH BO B3aHUMOJCHCTBUM TMPH BBHIMOJIHEHUHM WCCIEAOBAaHUNA M TPOEKTOB
(bu3nuecKoil HanpaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JPYTHX;

- MIOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO IE€ATEbHOCTh;

- MOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HCIEe (OPMYIHPOBATH HJEH,
MIOHSTHSI, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

- 0OCO3HaHHE e(UITMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUII;



® - CTpeMJICHHE aHAJM3UPOBATh U BBIABISATH B3aUMOCBS3H MPUPO/IBI, OOIIECTBA U IKOHOMUKH,
B TOM YHUCJIE C UCIIOJIb30BaHUEM (QU3NUYECKUX 3HAHUM;

® - OLEHKA CBOMX JCHCTBUU C YYETOM BIMSHUSA HA OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
r7100ANIBHBIX TOCIIEACTBUN.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymbraTte oOCBOGHHS mporpamMmbl MO (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuwaromerocss OyayT cpopMHUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOMIUC ITO3HABATCIILHBIC YHHUBCPCAJILHBIC yLICGHBIC HeﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBEPCAJIbHbIE YUeOHBIC IEHCTBHS, PETYISTUBHBIC YHUBEPCAIbHBIC YICOHBIE ICHCTBHS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

e BBIIBIISATH M XapaKTEPU30BaTh CYIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBICHUI);

e YCTaHABIIMBATh CYLIECCTBEHHBINH MPU3HAK KJIaCCH(PHUKAIUU, OCHOBAHHS JJIs1 00001IeH s
U CPaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHsSI B pACCMaTPUBAEMBIX (haKTaX, JAHHBIX H
HaOJTFOICHUSX, OTHOCSAIIMXCS K (PU3HUUECKUM SIBIICHUSIM,

® BBUIBIISATH NMPUYMHHO-CJICICTBEHHbBIC CBS3M NPU H3YUYCHHH (PU3UUECKUX SBICHUH H
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJNb30BAHUEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKITIOYCHUH, BBIJIBUTATh THITIOTE3BI O B3AUMOCBSI3SX (DU3MYECKHUX BEIINYHH;

® CaMOCTOSTENILHO BBIOMpAaTh Crmoco0 pemeHus y4uyeOHOM (u3nyeckod 3amadu
(cpaBHEHHME HECKOJBKUX BapHaHTOB peEIIEHUs, BHIOOP Hanboyiee MOAXOJSIIETO C
y4ETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/bCKue NeHCTBHS!

®  UCIOJB30BATh BOMPOCHI KaK UCCIICAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

® [POBOJUTH IO CAaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIH
bu3HYECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHUE (PU3NIECKOTO SBIICHUS;

® OIICHWBaTh Ha NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIUIO, OJYYCHHYIO B XOJ€
UCCIICIOBAaHHS WITH SKCTICPUMEHTA,;

® CaMOCTOATENILHO  (hopMynHpoBaTh 00OOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
pOBEeIEHHOTO HAOIOACHUS, OIIBITA, UCCIICOBAHMS,

® TIPOTHO3UPOBATh BO3MOXKHOE JAbHEHIIIee pa3BUTHE (PU3MUYECKHX TPOIIECCOB, a TAKXKE
BBIJIBUTATH TPEATIONIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® TPHUMEHSTH Pa3IMYHBIE METOMABI, HHCTPYMEHTHI M 3alpoChl NPH TIOUCKE M OTOOpE
WH(OpPMAIUY WK TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM Pu3nuecKor 3a/1auu;

® AHAJIM3MPOBATh, CUCTEMATHU3UPOBATh W MHTEPIPETUPOBATH MH(OPMAIMIO Pa3TMYHBIX
BUJIOB ¥ (POPM TIPEICTABIICHHUS;

® CaMOCTOSTENIbHO BBIOMpPATh ONTHMAJIbHYIO (OpMYy MpeacTaBIeHHs HHPOpPMALUU H
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpauKoi U UX KOMOMHAITUSIMH.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble y4eOHbIe AelicTBHA:

e B X0le¢ OOCYXIeHHs YYeOHOro Mmarepuaja, Pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MPOEKTOB 331aBaTh BOIIPOCHI IO CYIIECTBY 00OCYKIaeMOi TEMBbI U BBICKAa3bIBaTh UIICH,
HalleJICHHbIC Ha pellIeHUe 3a/1a4u U MoAAepKaHue OJaroxenaTeIbHOCTH O0ILEHMS;

® COINOCTaBJIATh CBOM CYXICHHS C CYXKICHHSAMH JPYTUX YYaCTHHKOB JHAJora,
OOHapY)KUBATh PA3IMYME U CXOJICTBO MO3HIINH;



BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJMMYHO  TPENCTABIATH  PE3YNbTAaThl  BBIOJHEHHOTO  (DM3MYECKOTO  OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

NOHUMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHOW W WHAWBUIYAIBHOH pabOTHI
IIPY PELICHUU KOHKPETHOH (PU3MUECKOi MpoOIeMBbl;

NPUHUMATh LEId COBMECTHOM JEATENHOCTH, OPraHW30BBIBaThH MACHCTBHSA MO €€
JOCTHIKECHUIO: PACIIPENeNIATh PO, 00CYXKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;

BBITIOJIHATH CBOIO 4YacTh pPabOThHI, AOCTUTas KAa4eCTBEHHOT'O pe3yibTaTa IO CBOEMY
HAIpaBJICHUIO ¥ KOOPIUHUPYSI CBOU ACHCTBHUS C APYTMMH YWICHAMU KOMAaH/IBI;
OLICHMBATh KAueCTBO CBOETO BKJIaga B OOMMUHA TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(OPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranmn3anus:

BBISBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CHTYAIMsIX, TPEOYIOINX ISl pEIICHUS
¢u3nUecKux 3HaAHUH;

OPHEHTHPOBAThCA B PA3IMYHBIX MOJXOJAaX IPUHATHSA pelleHui (MHAMBUAyaJbHOE,
NPUHATHE PELICHNUS B IPYIIIE, IPUHATHE PEIICHUH IPYIIIOH);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pEIICHUS (PU3MUECKOW 3ajauyd WM IUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIpeJylaracMble BapHaHThI PEIICHHI;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTELJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U Mpearath IjaH €€ N3MEHECHHS;

OOBSACHATh MPHUYMHBI JOCTH)KEHUS (HEAOCTM)KEHUS) pe3yJIbTaTOB JAESITEeIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCIIC B XOJ BHITOJHEHHS (DPU3NIECKOTO
UCCIIEIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHUBILIUXCS
CUTYyaIlii, YCTAHOBIIEHHBIX OIMUOOK, BOZHUKIIUX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh ce0s1 HA MECTO APYroro yeioBeKa B XOJe CIopa WK AUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY MpU pemieHuH (U3NYECKUX 3a1ad WId B
YTBEPXKJICHUSX Ha HAYYHBIE TEMBI M TAKOE K€ MPABO APYIoro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenust B 7 kJiacce MpeAMETHBIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM

UCTIOJIb30BaTh TOHATHS: (U3MYECKUE M XUMHUYECKUE SBICHUS, HaOIIOJCHHE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CIUHHUIIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYJa,
arperaTHbIE COCTOSIHHS BeIecTBa (TBEPIOE, KHAKOE, Ta3000pa3HOE), MEXaHHMYECKOE
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE, IMPSMOJIUHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOmAss cuia, nedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTb,
cooOmIaoNUecs COCYIbl;

paznuyath sBieHus (aud@y3us, TernaoBoe IBUKEHUE YaCTUIl BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBH)KEHUE, WHEPLHS, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPABIX TN C 3aKPEIUVIEHHOW OCBhIO BpalleHUs, Iepeladya IaBJICHUs TBEPIbIMHU



TeJTaMHU, KUAKOCTSIMH U ra3zaMu, aTMoc(hepHoe JaBlIeHHE, IIaBAaHUE Tell, TPEBPAIICHUS
MEXaHUYECKOI HEPTUM) MO ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NIECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YYCHHBIX (DU3MUECKUX SBJICHUH B OKPY)KAIOIIEM MHpE, B
TOM 4ucie (pU3UYECKHe SIBICHUS B MPUPOJC: MPUMEPHI JABIKCHUS C PA3TMYHBIMU
CKOPOCTAMH B XMBOW M HEXKHBOW MPUPOAE, NECUCTBUE CHIIBI TPEHUS B MPUPOJE U
TEXHHUKE, BIMSHHE aTMOCPEPHOTO HABJIICHUS Ha JKUBOM OpraHu3M, IUIaBaHUE PbIO,
phluaru B TeJEe YeJIOBEKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPpU3HAKHM ) (PU3NIECKUX SBIICHUM;

ONKCHIBATh U3yUCHHBIE CBOWCTBA TeN U (U3UYECKUE SIBJICHUSA, UCTIONb3Ys (hU3HUECKUe
BEJIMYMHBI (Macca, 00bEM, IMIJIOTHOCTHh BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOpPOCTb, CHJIA YIPYTrOCTH, CUJA TSKECTH, BEC Tella, CHJla TPEHHUS, [aBJICHHE
(TBEpmoOrO TENa, JKUIKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIA, MEXaHWYECKas padora,
MOIIIHOCTh, IIJICY0 CHJIB, MOMEHT CHJBI, KOX(P(UIMEHT TOJE3HOTO JeHCTBUS
MEXaHU3MOB, KUHETHYECKas W MOTEHLUAJIbHAsl dHEPIus), IpU OMUCAHUM NPABUIBHO
TPAKTOBATh (PUINICCKUI CMBICIT HCIIOIH3YyEMbIX BEIMYNH, HX 0003HAYCHHS M €TUHUIIBI
(GU3HYECKUX BEIWYMH, HAXOJIUTh (OPMYIBI, CBS3BIBAIOIIME JAaHHYIO (DHU3UYECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tei, (U3WYECKUE SBICHUS W MPOLECCHI, HCIONb3YS
IIpaBWJa CIOKEHUs CUJl (BIOJb OAHOM MpsiMoil), 3akoH I'yka, 3axoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHs pbluara (OJ0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXpaHEHUsT MEXaHWYECKOM »HHEpruu, NpH OSTOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alMCHIBAaTh €70 MaTEMaTUUYECKOE BhIPaKEHHE,

OOBSCHATh (DU3UYECKUE SBJICHHS, IMPOLECCHl W CBOWCTBA TElI, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MpPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa: BBISBIATH MPUUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHUE M3 1—2 JTOTMYECKHX IIIaroB ¢ OMopoi Ha 1—
2 W3y4YeHHBIX CBOWCTBa (U3MYECKHX SBICHHUM, (U3MYECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiate pacu€THble 3amaud B -2 JACWCTBHS, WCMONB3yS 3aKOHBI U (HOPMYIIBI,
CBs3bIBAIONIME (DU3MUECKHEe BEIMYUHBI: HA OCHOBE aHaJM3a YCJIOBHS 33Jaqd
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (U3UUYECKHUE BEIUYUHBI B (POPMYIBI U
MPOBOAMUTH PACUEThl, HAXOIUTh CIPABOYHBIC JaHHBIC, HEOOXOTUMBIC IS PEIICHUS
3aJa4, OLICHUBATh PEATMCTUYHOCTh OTYyYEeHHON (PU3HUECKON BEIUYUHBL,
pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO pEIIUTh TPU TOMOIIH (HUBHUECKUX
METO/IOB, B OIKMCAHUM UCCJIEJOBAHMS BBIACIATH MPOBEPSEMOE MPEANOT0KEHUE
(runotesy), pa3iuyaTh W HHTEPIPETHUPOBATH MOJYUYEHHBIH pe3yibTaT, HaXOJIUTh
OIIMOKH B XOJI€ OMBITA, ICTATh BHIBOJBI 10 €ro pe3yabTaTaM;

MPOBOAMTH OMBITHI MO HAOIONECHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB
Ten: (opMyaHpoBaTh TMPOBEpPSEMbIE MPEANOIOKEHUS, cOOUpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHNUS, 3aMUCHIBATh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, Macchl Teia, 00bEMa, CUJIbl U
TEMIEPATyphl C UCHOJIB30BAHUEM AHAIOTOBHIX M IMHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MoKa3aHus IPUOOPOB C YUETOM 3aJaHHON aOCOIOTHOM MOTPEITHOCTH U3MEPEHHIA;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHMOCTH OJAHOW (DM3MYECKON BEITUYHHBI OT JIPYroMl C
UCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHUH (3aBUCHMOCTH MTyTH PAaBHOMEPHO JIBHKYIIIETOCS
Tela OT BPEMEHU JIBH)KEHUS Tella, CHJIBI TPEHUSl CKOJIBKEHHUs OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEN MW HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAAH
COTIPUKOCHOBEHHMSI TEJ, CHJIbI YIPYTOCTH OT YAJWHEHHS MPY>KUHBI, BHITAJKUBAIOIIEH
CHIIBI 0T 00BbEMa TOTrPYKEHHOM YacTH Tella M OT IUIOTHOCTH JKHMJIKOCTH, €€



HE3aBUCHMOCTH OT IUIOTHOCTHU Tela, OT TIJIyOWHBI, Ha KOTOPYIO IOTPYKEHO Teo,
yCIIOBUM TMJIaBaHUS TeJ, YCJIOBHUI paBHOBECUs pbluara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIENOBaHMs, COOMpaThb YCTAHOBKY M BBIIOJHSTH
U3MEpEeHUs, cleAysl MPeJIoKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yibTaThl MOTYyYECHHOU
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BUJAE MPEIJIOKEHHBIX TaOMUI] U TpadHUKOB,
JIeJIaTh BBIBOJIBI 110 pE3Y/IbTaTaM UCCIEIOBaHMUS;

NPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKHX BEIUYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrO Tela, CHJIa TPEHHs] CKOJBXKEHMs, JaBJI€HHE BO3/yXa,
BBITAJIKMBAIOIAsl CHJIA, JEHCTBYIOUIass Ha MOTPYXEHHOE B JKUAKOCTh TeJo,
KOA(DPUITMEHT TMOJE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS IMPEITOKCHHOU
MHCTPYKLMU: TIPU BHIMOJIHEHUH U3MEPEHHI COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIISITH 3HAUEHUE NICKOMOM BEIMYMHBI,

coOyoaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
obopynoBaHueM;

yKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCY IbI, OapOMeTp, phlyar, MOJABHKHBIM U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OINOPOM HAa WX OMHCAHUS (B TOM YHCJE: TOIIIUITHUKH, YCTPONCTBO
BOJIOTIPOBO/A, THIPABIMYECKUH MPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOHW Hacoc,
apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKHUX SIBIICHUHA M HEOOXOIUMBIC
¢u3nUeckre 3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPH (HAXOAUTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOTro
UCIIONIb30BaHUsl (DM3MYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU sl oOecredeHus
0€30MaCHOCTH MpH OOpaIleHud ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEIEHUS B
OKpYXKaroIleH Cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHpopManuu B VHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3alIPOCOM, HAa OCHOBE MMEIOIUXCS 3HAaHUH U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOUHUKOB BBIACIATH UH(OPMAIIHIO, KOTOpAs SBJSETCS MPOTUBOPEUNBOM
WJIM MOKET OBITh HEJOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBHIOJHEHUN y4eOHBIX 3a/1aHUil HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
($U3NUECKOro CoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMaMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

c0371aBaTh COOCTBEHHBIC KpPAaTKWE MUChbMEHHBIC W YCTHBIE COOOIICHHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(OpMaIuu (pu3nyeckoro cofiepkaHus, B TOM 4Hcie MyOIUYHO AeaTh
KpaTKue COOOIIeHHs O pe3ysIbTaTax MPOEKTOB WM Y4eOHBIX HCCIEAOBaHUMN, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM TOHATUHHBIA ammapar Kypca (QHU3HKH,
COTIPOBOXKIATh BBHICTYIIJICHUE MPE3eHTallUEH;

IIPY BBIMOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEAOBAHUIN pacrpeaessTh 00I3aHHOCTH B
IpyIIie B COOTBETCTBUH C ITOCTABICHHBIMHU 33JJauaMHy, CICIUTH 3a BBHIIIOJHEHUEM IIaHa
NEeNCTBUI, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTH T'PYIIIBL,
BBICTPaWBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHCHHE OKPY>KAIOIIHX.

K xonmy oOy4deHus B 8 Kjacce mpeaMETHBIE pe3yibTaThl HA 0A30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTHXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYII, TEIIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIeCTBa, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBILLICHHBIA U HEHACBILEHHBIN 1ap, BIAXKHOCTb BO3/yXa, TEMIIEPATypa, BHYTPEHHSA
SHEprus, TEIIOBOW JABUTATENb, SJIEMEHTAPHBIN JIEKTPUUECKUHN 3apsii, JICKTPUUECKOE



1oJie, MPOBOJHUKH W JAUDJIEKTPUKH, MOCTOSHHBIM AIEKTPUYECKUU TOK, MAarHUTHOE
oJIE;

paziuuath SBIeHUS (TEIUIOBOE PACIIMPEHUE M CXKaTue, TeIlonepeaaya, TEeIIoBOe
paBHOBECHE, CMAauMBAaHUE, KalWULSIPHBIC SIBIICHUs, WCIApEHUe, KOHJCHCAlus,
JIaBJICHUE, KpUCTAJUTH3aLUs (oTBepIeBaHue), KHUIICHUE, Terioneperaya
(TEmIoMpOBOHOCTh, KOHBEKIUS, W3JIyUYEHHUE), DJIEKTPU3ALHUs Tell, B3aUuMOJICHCTBUE
3apsiioB, ACHCTBUS AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICUCTBHUE
MarHuTOB, JACHCTBME MArHUTHOIO IOJS Ha MPOBOJHHMK C TOKOM, 3JEKTPOMArHUTHAs
WHIYKIUSA) 1O OINHUCAHUIO MX XapaKTEpPHBIX CBONCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YYCHHBIX (DM3MUECKUX SBICHUN B OKPYKAIOIIEM MHpE, B
TOM 4Yucie (U3MYECKHe SBICHUS B TPHUPOJC: TMOBEPXHOCTHOE HATSHKEHUE W
KalWUIApHBIE SBJICHUS B NPUPOAE, KPUCTAUIBl B Mpupone, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpHW3bI, 00pa3oBaHWE pPOCHI, TyMaHa, WHEs, CHEra,
JMIEKTPUYECKUE SBJIEHUS B aTMocdepe, dIIEKTPUYECTBO JKHUBBIX OpPraHU3MOB,
MarHUTHOE Moje 3eMiid, Apeid TOI0COB, POJIb MAarHUTHOTO TMOJS 7S JKU3HH Ha
3emJie, OJSIPHOE CHUSIHME, MPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PU3NIESCKUX SBIICHUM;

ONKCHIBATh U3yUCHHBIE CBOMCTBA TeN U (U3UUYECKUE SIBICHUSA, UCTIONb3Ys (hH3HUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIWYECTBO TEIUIOTHI, YAeNIbHas
TEIJIOEMKOCTh  BEIIECTBA, YJElbHAs TEIUIOTAa IUIABJICHMS, YAEJbHAas TemioTa
napooOpa3oBaHus, yaelbHas TEIUIOTAa CTOPAHMS TOIUIMBA, KOY(PQOHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIAXXHOCTh BO31yXa, 3JEKTPUYECKHI
3apsAl, Cuila TOKA, OJJIEKTPUYECKOE HaNpsHKEHHE, CONPOTHBICHUE IPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUTHOCTh 3JEKTPHUECKOTO TOKA), IPH
ONKMCAHWU TMPaBWIBHO TPAKTOBaTh (DU3MYECKUI CMBICI HCIHOJb3yEeMbIX BEJIUYMH,
0003HaYCHHS] ¥ SAVHHIIB (DU3UYECKUX BEIUYHH, HAXOIUTh (DOPMYITBI, CBS3BIBAIOIINE
MaHHYI0 (U3MYECKYI0 BEJIWYUHY C JPYTMMH BEIWYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3WYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISPHO-KUHETUYECKOM TEOpPUM CTPOEHUS BEIECTBA,
NPUHIUIT CYNEPIO3UIMN ToJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMS
3apsiga, 3akoH OMa 11 ydacTka menu, 3akoH Jxoyns—JIeHma, 3akoH COXpaHEHUs
DHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa M 3alHCHIBATH €r0
MaTEeMaTU4YeCKOe BBIPaXKEHUE;

OOBSCHATh (PU3MUYECKHE MPOIECCHl W CBOMCTBA TEl, B TOM YHUCIE U B KOHTEKCTE
cUTyarum MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYUHHOCIEACTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX MIaroB ¢
OTopoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, (PU3UUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiate pacu€THble 3amaud B 2-3 JACHUCTBHS, WCIONB3YS 3aKOHBI U  (HOPMYIIBI,
CBs3bIBAlONIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHaJM3a YCJIOBHS 3aJaqd
3aMMUCBIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEJOCTATOK JIAHHBIX JUIS PELICHUS 3aJauH,
BBIOMpATh 3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJIs €€ PEIICHHUS, POBOIUTH PACUETHI U
CpPaBHMBATh MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIIUTh TPU TOMOIIH (HUBHUECKUX
METO/IOB,  MCIOJIb3ysd  OMNHCAaHUE  HWCCIACAOBAHMS,  BBIACIATH  MPOBEPSIEMOE
IIPEANOJIOKEHNE, OLEHUBATh NPaBUIBHOCTh NOpSAJIKA IPOBEIECHUS HCCIEIOBAaHUS,
JienaTh BIBOJBL;



MPOBOJMTH OMBITHI IO HAOIIOACHUIO (PU3NYCCKUX SIBICHUN WM (PU3NUYECKUX CBOKCTB
Ten (KamwUIspHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUSI U HATPEBAHUSI IPU U3NYUYECHHUH OT LIBETa
u3Nyyarouiel  (morsiomaroniei) TMOBEPXHOCTH, CKOPOCTh HCIApeHUs BOJABI OT
TEMIIEpaTypbl O KUAKOCTH M IUIOHMIaAM €€ TMOBEPXHOCTH, »JJICKTpU3aLUs Tel U
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsiiOB, B3aMMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YaIH3aIisl MATHUTHBIX TOJIEH MTOCTOSHHBIX MAarHUTOB, JCHCTBHUS MATHATHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWMCTBA JIJIEKTPOJBHUIaTEIs
MOCTOSTHHOTO TOKA): (OpMynHpOBaTh MPOBEPSEMbIE MPEINONIOKEHUS, COOUpPATh
YCTAaHOBKY M3 TMPEUIOKEHHOTO O0OpyIOBaHUS, ONUCBHIBATH XOJ ONbITA H
(dbopMyITHUpPOBaTH BEIBOJIBI;

BBITMOJHATH MPSMbIE W3MEpPEHUs] TeMIlepaTyphbl, OTHOCUTEIbHOM BIIAXKHOCTH BO3AYXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHHMEM AaHAJOrOBBIX MPUOOPOB U JaTUYUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pe3yJbTaThl H3MEPEHUH ¢ Y4ETOM 3alaHHOMN
a0COJIFOTHOM TOTPEITHOCTH;

MPOBOJNTH MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOW (PM3MUYECKON BEIWYMHBI OT APYrou ¢
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIU MOMEPEYHOI0 CeYEHMsI M YJENbHOIO COMPOTHBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUS] HA TPOBOJIHUKE,
HCCJIEIOBAaHKUE TOCJIEI0BATEIbBHOIO U MapajljIeIbHOTO COECIWHEHUN MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBHITIOJMHATH M3MEPEHUs, CIEHys
MpeJIOKEHHOMY IIaHy, (PUKCHUPOBATh PE3yNbTAThl MOTYYEHHON 3aBUCHUMOCTH B BHJIE
TabNuIl ¥ TpaduKOB, IeTaTh BHIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS;

MPOBOAMTH KOCBEHHBbIE H3MepeHUs (M3MYECKUX BENWYUH (yIeTabHas TErI0EMKOCTh
BEIIECTBA, CONPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOIIHOCThH AJNEKTPUYECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHS, COOMpaTh OKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys
PeJI0KEHHOW HHCTPYKIMHU, U BHIYUCISATH 3HAYCHHE BETUUYHUHBI;

coOioaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
o0opynoBaHueM;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM HAa WX ONHMCAHMs (B TOM YMCJIE: CHCT€Ma OTOIUICHHUS JOMOB,
TUTPOMETpP, TMapoBas TypOWHA, aMIepMETpP, BOJBTMETP, CUETYHK DIICKTPUUIECKOU
SHEPTuH, OJJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTENIbHBIE AJIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE TNPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKAa), HCIIOJIb3ysd 3HAHHUS O CBOMCTBAaX (U3UYECKUX SBICHUN U
Heo0X0ouMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IMPOCTble TEXHUYECKHUE YCTPOHCTBA U U3MEPHUTENbHbIE MPHUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETP, JBUTATENb BHYTPEHHETO CrOpPaHUsl, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUUECKHX IIeTel ¢ MOoCIeI0BaTEeIbHBIM U MapalljielIbHbIM COEAMHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHBIC 0003HAYCHUS SJIEMEHTOB MIEKTPUUCCKUX IICTICH;
NPUBOAUTH TPUMEPHl (HAXOAUTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTHIECKOTrOo
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B IOBCEAHEBHOW KU3HU I OOECTeUeHUs
0e30macHOCTH TPU OOpallleHUuH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBENEHUS B
OKpYXKarolleH Cpee;

OCYIIECTBIISATh MOUCK HHpopManuu (Qusndeckoro coaepxkanuss B VHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUN U TYyTEM CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHGOpPMAIUIO, KOTOpas SBJSETCS MPOTHUBOPEUYUBONM WM MOXET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPHU BBHIOJHEHUN y4eOHBIX 33/1aHUil HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
¢Gu3Hyeckoro coaep)KaHUs, CIPaBOYHBIE MaTepHaibl, pecypchl cetn MHTepher,
BJIAJCTh MpPUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKHE YCTHBIE COOOMIEHHs, 0000Ias
UHPOPMALIMIO U3 HECKOJIBKUX HCTOYHHMKOB (DU3UYECKOTO COJEpIKaHUs, B TOM UHCIIE
NyOJMYHO  TPEACTABIATH  PE3yNbTaThl  HPOCKTHOW WM MCCIIE0BATEIBCKON
JeSITebHOCTH, MPH 3TOM TPAMOTHO HCIIOJIB30BAaTh W3YUYEHHBIN MOHATUIHBIN ammapar
Kypca (DU3UKH, CONTPOBOXKIATH BHICTYILICHNE MTPE3CHTALNCH;

OpU BBIOJHEHUHM Y4YEOHBIX TPOEKTOB M HCCICNOBAaHMNA (PU3NYECKUX IPOLECCOB
pacnpeneniaTb 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABICHHBIMH 3aJadyaMH,
CIIEINTh 3a BBINOJHEHWEM IIIaHA JEHCTBHH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYNINBI,  BBICTPaMBaTh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, IPOSIBIISS TOTOBHOCTh pa3peIiaTh KOH(IUKTHIL.

K xonmy oOyuenust B 9 kJiacce mpeAMETHBIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM

UCIIONBb30BaTh TIOHATHS: CHUCTeMa OTCY€Ta, MarepuajibHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJILHOCTh MEXaHMUECKOT0 IBMKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpEeHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh W MEPerpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOrO Teia, paBHOBECHE,
MEXaHW4YeCKhe KoyieObaHUsi U  BOJIHBI, 3BYK, UH(GpPa3ByK M  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JAIIbHO30PKOCTh, CIEKTPbl HCIyCKaHUS M TOTrJOUIeHHs, anbda, Oera- U ramma-
U3JTy4€HUs1, U30TOIIbI, SiZiepHast SHEPreTUKa;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEMHOE IBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIUHEIHOE TBUKEHHE, CBOOOIHOE Ma/IeHUE Tell, pABHOMEPHOE
JBIDKEHUE 10 OKPY)KHOCTH, B3aHMMOJACWUCTBUE TeJl, pEaKTHBHOE JBH)KEHUE,
KoJiebaTenbHOe JBMIKEHHE (3aTyXarollue W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpaKEHHE 3ByKa, MPSMOJIMHEWHOE paclpoCTpaHEHHE,
OTpakeHHE U MPEJIOMIIEHHE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JI0KEHHE
0enoro cBera B CHEKTP M CIOKEHHE CIIEKTPAIbHBIX I[BETOB, IUCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYAaTOro CHEKTpa H3JIy4eHHs)
[0 ONMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, AEMOHCTPHPYIOLINX
JTaHHOe (GU3UYECKOE SBIICHHCE;

pacro3HaBaTh MPOSIBIICHUE U3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKpY’KaroIeM Mupe (B
TOM uHcle (U3HUECKUe SBICHUS B MPUPOJIE: MPHIMBEI U OTIIUBBI, JIBIKEHUE TUIAHET
ConHevyHOM cuCTeMBbl, pEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, BOCTIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICCHHE, CEHCMMYECKHE BOJIHBI, I[yHaMH, 3XO, IIBETa TeT,
ONTUYECKHWE SBJIEHUS B  MpHUpoAE, OHOJOTMYecKoe JEeHCTBUE  BUIUMOTO,
yAbTPaUOIECTOBOTO U PEHTICHOBCKOTO HW3JIY4YEeHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4H, PpaJUOAKTHUBHOE W3IYYEHHE NPUPOJIHBIX MHHEPAJIOB,
JieiicTBUE PalMOAKTUBHBIX M3JIyYCHHH Ha OPraHU3M YelIOBeKa), IIPU 3TOM IEPEBOAUTH
MPaKTUYECKYIO0 33/ladyy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBa (IIPU3HAKH)
(bu3nUeCKUX SBICHHIA;

ONKCHIBATh U3yUCHHBIE CBOMCTBA TeN U (U3UYECKUE SIBJICHUS, UCTIONb3Yys (hH3HUECcCKUe
BEJIMYMHBI (CpPEeIHSsE U MTHOBEHHAs CKOPOCTb Tejla IMPHU HEPaBHOMEPHOM JBHKCHHH,
YCKOpEHHUE, MepeMeIleHne, MyTh, YIioBas CKOPOCTb, CHJIa TPEHHUS, CHUJIa YIPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJeHHs, BEC Tesla, UMIYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHUYeCKasi paboTa M MOIIHOCTh, MOTEHIIMANIbHAS YHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHI[HAIbHAS SHEPTUSI CKATOM MPYKUHBI, KHHETUYECKast



DHEprus, TOJHAsg MEXaHWYecKas SHEeprus, Mepuo] W 4YacTora KoyieOaHuH, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, IMOKA3aTellb MPEIOMIICHHUS
Cpefbl), IPH ONHCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOIB3YEMbIX
BEJIMYMH, OOO3HAYEHUs M EIUHUILBl (PU3MUECKUX BEJIMYMH, HAXOAUTh (HOPMYIIBL,
CBSI3BIBAIOIME JAHHYIO (U3WYECKYI0 BEIMYUHY C OPYTMMH BEIMYUHAMHU, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIONb3Ysl 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIUIN CYNEPHO3ULMU CHUII,
NPUHIUI OTHOCUTENBHOCTHU [ anunest, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPAKEHHMsI M IPEJIOMIIEHUS CBETa, 3aKOHbl COXPAaHEHMs 3apsioBOrO U
MaccoBOr0 4YHCENI TpU SIACPHBIX peakUusX, 0OpU OSTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUdi  NPaKTUKOOPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYHHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTMYECKUX IIIaroB ¢ ONMOpPOi Ha 2—
3 wu3ydeHHBIX CBOMCTBa (U3MYECKUX SIBICHUHM, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIE 3a/1a4M (OMUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHMIA), UCTIONb3YS
3aKOHBI U (OPMYIIBI, CBSI3bIBAaIOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAJIN3a
yCIOBHS 3a/laud 3alMChlBaTh KpAaTKOE YCIOBME, BBIABIATH HENOCTAIOIIME WIH
U30BITOYHBIC JTaHHBIC, BHIOUPATh 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE Ul PELICHUS,
IPOBOIUTh PACUYETBl U  OLEHMBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HA4YEeHUs
(bU3HYECKOI BETMYNHBL;

pacro3HaBaTb HPOOJEMbI, KOTOPbIE MOXHO pEIIUTh HPU TMOMOUIM (PU3UYECKUX
METOMOB,  MCIIOJB3ysl ~ ONMCAHUE  HCCIEINOBAaHUS,  BBIIEIATH  IPOBEPAEMOE
IPENONI0KEeHNE, OICHUBAaTh MPABMIIBHOCTh MOPsAKA IPOBEACHUS HCCIEIOBaHUA,
JIeNIaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOICHUH U OIBITOB;

IPOBOJIUTH ONBITHI MO HAOIIOJCHUIO (PU3MUECKUX SBICHUM WM (PU3MUECKUX CBOMCTB
Tel (M3y4eHue BTOPOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHs YHEPIUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MAasTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIbIX KOJeOaHHH, MPSMOIMHEHHOE PaclipOCTpaHEHHE
CBETa, DPa3JIoKEeHHE OEJoro CBeTa B CIEKTP, M3YYEHHE CBOMCTB M300pa)kKeHUs B
IUIOCKOM 3€pKaJle M CBOMCTB H300pakeHUsl IpeaMeTa B COOHMpAloUIel JIMH3E,
HaOJIOZICHNE CIJIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3JIyYEHHs): CAMOCTOSTEIIBHO
coOMpaTh YCTaHOBKY M3 N30BITOUHOTO HaOOpa 000PyYAOBaHMS, OMIUCHIBATH X0 ONbITA U
€ro pe3yibTaThl, GOPMYIUPOBATH BBIBOIbI;

NPOBOJIUTH TPU HEOOXOAMMOCTH CEPHIO HPSIMBIX HM3MEPEHMU, OMpeAessisi CpeaHee
3HaYeHHE H3MepseMol BEIWYMHBI ((OKYCHOE pACCTOSHUE COOMpAIOLIEH JIHH3BI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUO0Pa);

IPOBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEJIMYMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEPEHMH (3aBUCUMOCTh IYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadajibHOM CKOPOCTH, IepHoja KojeOaHHM MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJla OTPAKEHUS CBETa OT yria MaJeHUs U
yIi1a MpeJoMIICHHsI OT yIJa MajeHus): IUIaHUPOBaTh MCCIE0BAHUE, CAMOCTOSTENBHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yAbTaThl IOJYYEHHOW 3aBUCHUMOCTHU
(Gu3n4ecKux BEIMUYUH B BHJE TAaOIUI U rpadUKOB, JeaaTh BBIBOABI 110 pe3yIbTaTaM
UCCIIC/IOBAHMS,

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (QU3NYECKUX BEIUYMH (CpeiHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOIO Ma/ieHus,
KECTKOCTh TPYKUHBI, KOXPPHUIMEHT TPEHHUs] CKOJIBXKEHUs, MEXaHHuecKas padora u



MOIIHOCTb, 4YacTOTa M TMepHoj KojeOaHWi MaTeMaTHYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CUJia COOHMpAONIeH JIMH3bI, pPAaJUOAKTUBHBIA (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY W BBIOJHSATH
U3MEpEeHUs, cenysl MPeUI0KEeHHON MHCTPYKIMH, BBIYUCISATh 3HAUCHHE BEJIUYHUHBI U
aHATM3UPOBATh IOJIyYEHHBIE pE3yJNbTaThl C Y4E€TOM 3aJaHHOM TMOTPEIIHOCTH
WU3MEPEHHIT;

coOuoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
o0opyoBaHUEM;

pa3nuyaTh OCHOBHBIC NPU3HAKM HM3YYCHHBIX (PU3MUECKUX MOAEJeH: MarepHaabHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEYHBI MCTOYHHK CBETA, JyY, TOHKas JIMH3a,
IUTaHEeTapHasi MOZeIb aTOMa, HYKJIOHHAs! MOJIeJIb AaTOMHOT'O SIpa;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPON HA UX ONHMCAaHUs (B TOM YHCIE: CIIUIOMETP, JATYUKH MOJIOKEHUS,
pPacCTOSIHUA U YCKOPEHHUsI, paKkeTa, 9X0JI0T, OYKH, IEPUCKOII, oToanmnapaT, ONTHIECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBAxX (PU3UYECKUX SABJICHUN U HEOOX0AUMbIEe (PU3NIECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMAaTHYHBIE PUCYHKH M3YyYCHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTENBHBIX MPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB IMPH PELICHHH y4eOHO-
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMBbI JJISl MOCTPOCHMSI U300paKeHH B MIOCKOM
3epKalie ¥ COOMparomIeit TuH3e;

NPUBOAUTH TPUMEPH (HAXOAUTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOTro
UCIIONIb30BaHUsl (DM3MYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU s oOecredeHus
0€30IaCHOCTH MpH OOpaIleHuu ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DKOJOTHYECKOTO TOBEIEHUS B
OKpYKaroIlEeH Cpee;

OCYIIECTBIISITh TMOUCK uHbopManuu Qundyeckoro cojepxxkanuss B HTepHere,
CaMOCTOSITENIbHO (DOPMYIUpPYsl TOUCKOBBIM 3arpoc, HAXOIUTh IIYTH OIpPEEICHUS
JIOCTOBEPHOCTH TIOJTY4YE€HHOW MH(GOpMAIlMM HAa OCHOBE HWMEIOIIMXCS 3HAHUNA H
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MIPH BBITIONHEHUH YYEOHBIX 3a/laHuil HAyYHO-TIOMYJSIPHYIO JIUTEPATYPy
($U3UUECKOro CoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJa/eTh MpUEMaMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus WHGOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

C0371aBaTh COOCTBEHHBIEC NMMMCHMEHHBIC U YCTHBIE COOOIICHHS HAa OCHOBE MH(MOPMAIHI
U3 HECKOJBKUX HMCTOYHUKOB (PU3UUYECKOTO COACp)KaHUsS, IYOJUYHO TPEACTaBIATH
pe3ynbTaThl MPOEKTHON MM MCCIEA0BATENbCKON AESITENIbHOCTH, PU 3TOM TPaAaMOTHO
UCIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBIA amnmapar W3ydaeMoro pasjaena (U3uKH U
COTPOBOXKAATh BBICTYIUICHHE Ipe3eHTalueld C y4y€ToM OCOOEHHOCTEH aynuTopuu
CBEPCTHHKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KUIACC
KoanuectrBo
Ne HanmeHoBaHMe pa3ie/ioB U YACOB JIeKTPOHHBIe (M (POBHIE)
n/n TeM MPOrpaMMbl B o0pa3oBaTe/ibHbIE pecypchbl
cero

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa

11

dusnka - HaykKa 0 IPUPOJIE 2

bubmuorexa [JOK
https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194

bubmmoreka [JOK
12 H3HHCCKHE BEMHHHbI 2 https://m.edS(I)lo.ru/7f416194
13 EcrecTBeHHOHay4HBIN METO/ 2 bubmmoreka [IOK
HO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6

Pasznea 2. [lepBoHayasibHble CBeIEHUS 0 CTPOEHUH BelleCcTBa

2.1 CrpoeHue BemiecTBa 1 bubmorexa LJOK
' https://m.edso00.ru/7f416194
29 JIBr>KeHWE U B3aUMOJICCTBUE 2 bubmmoreka [JOK
' YaCTHII BEMIECTBA https://m.edso00.ru/7f416194
23 ArperaTHbl€ COCTOSTHUS 2 bubmuorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
Hroro mo pazaeny 5
Pa3nen 3. /IBu:xkeHMe M B3auMo/IelicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexanuteckoe ABIOKeHHe 3 https://m.edso00.ru/7f416194
Bbu6nmuoreka [JOK
3.2 HMnepuws, macca, nioTHocTs 4 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Bunpt cun 14 https://m.edso00.ru/7f416194
Hroro mo pazaeny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB

Hasnenue. [lepenaua

bu6mmoreka [IOK

4.1 AABJICHI TBCPABIMI TEIAMH, 3 https://m.edsoo0.ru/7f416194
KHUJIKOCTSMH U Ta3aMH
bu6mmoreka [IOK
4.2 JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.3 Atmocheproe rasnenue 6 https://m.edsoo.ru/7f416194
44 JleiicTBUE KUIKOCTH U Ta3a 7 bu6mmoreka [IOK
' Ha MOTrPY»XEHHOE B HUX TEITO https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21
Paznen 5. PaboTa 1 MOIIIHOCTB. JHEpPIUs
bu6mmoreka [IOK
>1 Pabora u mompocTs 3 https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
52 Tpocthie MeXaHH3MBI > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexanieckas SHeprus 4 https://m.edsoo.ru/7f416194
Hroro mo pazaeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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8 KJIACC

Ne Haumenopanmue Komriecrno JuieKTpOHHbIE (UG pPOBbIE)
. pa3aesIoB U TeM 4acoB P augp
n/n o0pa3oBaTe/ibHbIE pecypchl
MPOrpaMMbl Bcero
Pa3pen 1. TenioBble siBJIeHUSA
11 CrtpoeHnue u cBOICTBa 7 bubmuorexa [JOK
' BEILIECTBA https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
12 Terobre nporeccy! 21 https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 28

Pa3znea 2. DiiekTpuyecKkrue 1 MArHUTHBIE SIBJICHUS

DJIEKTPUUYECKUE 3apsibl.

Bbu6nmuoreka [JOK

2.1 3ap PURCHHDBIC TCIIA 11X ! https://m.edsoo.ru/7f4181ce
B3aWMOJICHCTBHE
29 IlocTosHHBIH 20 Bbu6nuoreka [JOK
9JIEKTPHUECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2:3 MarnuThbe AB1CHHA 6 https://m.edS(I)lo.ru/7f4181ce
24 DneKTpOMarHuTHas 4 bubmmoreka [IOK
WHTYKITHST https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68
I1O ITPOI'PAMME
9 KJIACC
Ne ;I;:;r;gg];a::; f;c']::;quTBo DJIeKTpOHHbIe (LM (ppoBbIE)
n/n oOpa3oBaTe/ibHbIE Pecypchl
MpPOrpaMmMbl Bcero
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHu4ecKoe JBHKEHHE 10 bubmunoreka LIOK
U CIIOCOOBI €0 OIMMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumoneiictaue Ten 20 https://m.eds;g.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI COXpaHeHMs 10 https://m.eds;g.ru/7f41a4a6
Uroro mo pazneny 40
Pa3nen 2. Mexannyeckue Koj1e0aHUs U BOJHbI
21 MexaHn4ecKue 7 bubmunoreka LIOK
KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHn4ecKre BOJHBI. 8 bu6mmoreka [IOK
3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15

Pa3znes 3. DiIeKTPOMATHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
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DJIEKTPOMAarHuTHOE T0JIe

3.1 U DJIEKTPOMAarHUTHBIE 6 bubmorexa [IOK
BOSTHEL https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6
Pa3znen 4. CBeToBbI€ SIBJIEHUS
41 3aKOHBI 6 bubmoreka [IOK
pacrpoCTpaHCHHsI CBETa https://m.edsoo.ru/7f41a4a6
492 JIMH3BI M ONITUYECKHUE 6 but6mmoreka [IOK
pUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 bubmunoreka LIOK
CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3gen 5. KBanToBbIe IBJIeHUS
5.1 fﬁfﬁiﬁﬁi cpera 4 buommorexa LIOK
ATOMOM https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 CTpoerue aTomHOro Aapa 6 https://m.edsg).ru/7f4la4a6
bubmuoteka [JOK
53 Flnepubie peakiui ! https://m.edsg).ru/7f41a4a6
Hroro no pasaeny 17

Pa3nea 6. IloBTopuTe1bHO-0000IIAI0IIM I MOYJIb

[ToBTOpEHME U

6.1 000011IeHIE COAepKAHUS 9 bubmmoreka [JOK
Kypca Gusuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
Htoro no pazneny 9
OBHIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME
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