153. Paboyass nporpamma no y4ye6HoMy npegmety "®dusuka" (6asoBbin
YPOBEHbL).

[Tporpamma coctapneHa ¢ yuetoM DenepanbHoi padoueit mporpaMMsl (ITOJHOCTHIO
B3STO COJEp)KaHUE MPOTPaMMBbI; TPEOOBaHMS K Pe3yJIbTaTaM OCBOCHHUS MPOTPAMMBbl; yUUTEIIEM
pa3paboTaHO TeMaTHYeCKOe M KaJeHJapHO-TeMaTHYeCKOe IUIaHMpOBaHUE ¢ ydeToM 1. 32.1.
dI'OC OO0, yTBepxkaeHHOTO npukazoM MunucrepctBa npocsemienus PO or 31 mas 2021 r.
Ne 287 “O6 ytBepxkaeHun GheaepaabHOro TOCYJApCTBEHHOIO 00pa3oBaTeNbHOIO CTaHJApTa
OCHOBHOT'0 00111eT0 00pa3oBaHus’”).

153.1. PaGouas mnporpamma 1o yudeOHOMY mpeamery "®dusuka" (0a30BBI YPOBEHB)
(mpeametHass o0nacte "EcTecTBeHHO-HayuHble MpeaMEThI') (Jamee COOTBETCTBEHHO -
nporpamma 1o ¢usuke, pusnkKa) BKIOUACT MOSCHUTEIBHYIO 3alUCKY, COAEpKaHHe O0yuYeHUs,
IUTAHUPYEMBIE PE3yJIbTaThl OCBOSHHS IPOTPaMMBI IO (PU3UKE.

153.2. NosicHuTenbHan 3anucka.

153.2.1. [Iporpamma mo (u3uKe Ha YPOBHE OCHOBHOTO OOIIIETr0 0Opa3oBaHHUs COCTABIICHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHOl MporpamMmel, mpenactaBieHHbix B OI'OC 00O, a Takke ¢ ydeToMm
denepanbHON paboyeil mporpaMMbl BOCHMTAHMS M KOHLIENUMHU TPENOJaBaHUs Y4eOHOTo
npeaMera "®dusuka'.

153.2.2. Coneprxanuie mporpaMMsbl 10 HU3UKE HAIPABICHO HA (POPMUPOBAHHE ECTECTBEHHO-
HAYYHOW T'PAaMOTHOCTH OOYYAaIOIIMXCSl U OPraHU3alUI0 W3YYeHUN (U3MKH Ha JEeSTeIbHOCTHON
ocHoBe. B mporpamme mo ¢u3MKe YUYHTHIBAIOTCS BO3MOXXHOCTH YYEOHOTO TIpenMeTa B
peanuzanuu TpeboBanuii @I'OC OOO K MIaHUPYEMBIM JHYHOCTHBIM M METalpeIMETHBIM
pe3ynbTataM OOy4eHMs, a TaKXKe MEXKIPEJAMETHBIE CBS3M E€CTECTBEHHO-HAYUYHBIX YUEOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHMsL.

153.2.3. Tlporpamma mo (u3uke yCTaHABIMBACT paclpeesieHne y4eOHOro marepuaia Iio
rogam o0yueHus (Mo Kiaccam), mpejiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh H3yUCHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKAaHUS M Y4YeTe BO3PACTHBIX
ocobeHHocTel 00yyJaroxcs.

153.2.4. Tlporpamma no ¢usuke paszpaboTaHa ¢ IETbI0 OKa3aHUS METOAUYECKON MOMOIIU
YUUTEII0 B CO3JITaHUM paboyell mporpamMmsbl 10 y4eOHOMY MpeIMETY.

153.2.5. ®usuka sBISETCS CHUCTEMOOOPA3YIOIIMM JJii €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XUMHeH, Onosioruel, acTpoHoMuel U gusndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-
HAyYHYI0 KapTUHY MHpa, MPEAOCTaBiIseT HauOolee sICHbIE OOpas3ibl MPUMEHEHUS HAay4YHOTO
METO/1a TO3HAHMSI, TO €CTh CII0C00a MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

153.2.6. Onmna w3 THaBHBIX 3afad (u3MdYeckoro oOpa3oBaHHMsI B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHO-HAyYHOH T'PaMOTHOCTM M MHTEpeca K
HayKe y 00y4aromxcsl.

N3yyenne ¢u3nku Ha yriiyOJE€HHOM YpOBHE MpEAINOjaraeT OBJIAJICHHE CIIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHO-HAy4YHYIO TPaMOTHOCTb:

HAy4YHO OOBSICHSTD SBJICHUS,

OLIEHUBATh U MTOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHNUS;

MHTEPIPETUPOBATh JAHHbIE M HCIOJIb30BaTh HAy4yHbIE [OKA3aTeNbCTBA ISl MOJyYEHUS
BBIBOJIOB".

153.2.7. lenn nzyyeHus: pu3uku Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHMs OMpE/EICHBI B
KOHIIENINH MpenojaBanus yuyeOHoro mpeamera "®usnka" B 00pa3oBaTeNbHBIX OPraHU3AIMIIX
Poccuiickoit @enepaiuu, peain3yonux OCHOBHbIE 00111€00pa30BaTEIbHbBIE MTPOTPAMMBI.

153.2.8. Lenu uzyuenus Gpu3nuku:

puoOpeTeHne MHTepeca M CTpPEeMJIEHUS OOydaroluxcs K HAyYHOMY H3YYEHUIO MPUPOJBL,
pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKHX CIIOCOOHOCTENH;
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pa3BUTHE TpEACTaBICHUI O HAy4yHOM  METO/A€ TMO3HaHus U (GOPMHUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

¢bopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa H3Y4YEHHs] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAILHBIX 3aKOHOB (PU3UKH,

(dbopMupOBaHUE MIPECTaBICHUH O posid (PU3HUKH ISl PA3BUTHUSI IPYTHMX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeil mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEUIIEMy OOYYEHHIO B STOM
HaIpaBJICHUU.

JlocTikeHre STUX Leleld mnporpamMmbl Mo (HU3UKE HAa YPOBHE OCHOBHOIO 0OIIEro
o0pa3oBaHus 00eCIeUnBAETCs pELICHUEM CIeAYIONUX 3a/1ay:

MpuOOpeTeHne 3HAHWKA O JUCKPETHOM CTPOCHUHU BEIECTBA, O MEXAaHWYECKHX, TEIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MprOOpEeTeHNE YMEHUN OMUCHIBATH U OOBACHITH (PU3MYECKHE SBICHHUS C MCIOJIB30BaHUEM
MOJTyYEHHBIX 3HAHUM;

OCBOEHHUE METOJIOB PEIICHHS MPOCTEUIITUX PACUCTHBIX 33/1a4 C MCITOJIb30BaHUEM (DH3MYECKHX
MoJIeJIei, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

pa3BuUTHE yMEHUW HaOJI0/aTh MPUPOJHBIC SIBJICHUS U BBIMOJHATH OIBITHI, JJAOOpATOPHbBIE
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHMUS C UCTIOJIb30BAHUEM H3MEPUTEIHHBIX MPUOOPOB;

OCBOGHHE TIPHEMOB pabOThl ¢ HWHPOpPMAIMEH (UINYSCKOTO COJCpKaHUsS, BKIIOUYas
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSX (DU3MKH, aHAIM3 U KPUTHYECKOE OIEHUBAHUE
uH(popMaLuu;

3HAKOMCTBO cO cdepamu MpodhecCHOHANBHON NeATENIbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU Ha JTOCTIKEHUSIX (PU3MYECKON HAYKH.

153.2.9. OOmiee 4McaO YacoB, PEKOMEHAOBAHHBIX g H3y4YeHHs (GU3UKH Ha 0a30BOM
ypoBHe, - 238 yacoB: B 7 kjacce - 68 yacoB (2 yaca B Heleno), B 8 kiacce - 68 yaco (2 yaca B
Heneno), B 9 kiacce - 102 gaca (3 yaca B HeIenio).

[IpennaraeMslii B mporpamMme 1Mo Gu3nKe rnepeueHb JT1a00paTOPHBIX PAOOT U OIBITOB SIBJISICTCS
pPEKOMeIOBATENbHBIM, YUUTENb JeNaeT BHIOOp MpHU MPOBEIeHUU Ja00PaTOPHBIX padOT U OMBITOB
C yYeTOM WHAMBUIAYATBHBIX OCOOCHHOCTEW OOYYaromIMXCs, CIHCKAa HSKCIEePUMEHTATBHBIX
3a/laHui, MpesiaraéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa Mo (PU3HKeE.

153.3. CopepxaHue obyyeHuA B 7 Knacce.

153.3.1. ®usuka u ee poJib B MO3HAHUHU OKPYKAIOIIET0 MUPA.

®usuka - Hayka o mpupoge. SAsnenust npupoznsl. dusnueckue SABICHUSA: MEXaHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuMHBL M3mepenue Quznueckux BenMuuH. PU3NUECKHE MPUOOPBI.
ITorpemnocTs n3MepeHnit MexayHapoaHas CUCTEMA €IHMHMULI.

Kak ¢usuka u apyrue ecTecTBEHHblE HAayKH HM3y4yaroT NpUpoay. EcTecTBeHHO-HayuyHBIN
METOJl TO3HaHMs: HaOJI0JeHHE, IOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBMKEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEpPKE THUMOTE3, OOBsACHEHHWE HalmogaemMoro spieHus. OnucaHue
(UBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.

153.3.1.1. [lemoHCcTpanuu.

MexaHnueckue, TErIoBble, JIEKTPUUECKHUEe, MAarHUTHBIE, CBETOBbIE SIBJICHMS.

@usnueckue NpuOOPHl U TMPOLEAYpa HPSAMBIX H3MEPEHHH aHAJIOTOBHIM M IU(PPOBBIM
npudopom.

153.3.1.2. JlabGopaTopHble pabOTHI U OTIBITHI.

Onpenenenre UEHbI JeNIeHUs MIKAIbl K3MEPUTEIBHOTrO pHoopa.

W3mepenne pacCTOSHU.

N3mepenue oobeMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenne pa3sMepoOB MalbIX TEJ.

N3mepenue temrepatypsl IpH MOMOIIY KUIKOCTHOIO TEPMOMETPA U IaTYNKA TEMIIEPaTyphl.



[IpoBenenue uccieoBanus MO MPOBEPKE TUIOTE3bI: JAIBHOCTh MOJIETa IapHhKa, MYIEHHOTO
TOPU30HTAILHO, TeM OO0JIbIIe, YeM OOJIbIIe BHICOTA TyCKa.

153.3.2. TlepBoHayaibHbIC CBEICHUSA O CTPOCHUHU BEIIECTBA.

Crpoenue BemIecTBa: aTOMbl M MOJEKYJbl, UX pa3Mmepbl. OIMBIThL, J0Ka3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenue wactuil BemiecTBa. CBsA3b CKOPOCTU JBHIKEHHS YaCTHI[ C TEMIIEpaTypoH.
bpoynoBckoe nBuxkenue, auddysus. BzanmopaelicTBue 4YacTUIl BEIIECTBA: MPUTSDKEHHUE U
OTTAJIKUBAHUE.

ArperatHble = COCTOSIHHSI  BEILIECTBA: CTPOCHHE Ta30B, IKUAKOCTEH M TBEPIBIX
(kpucTayinyeckux) Teia. B3auMOCBS3b MEX]y CBOMCTBAMHU BEIIECTB B PAa3HBIX arperarHbix
COCTOSTHUSIX U UX aTOMHO-MOJEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

153.3.2.1. JleMoHCcTpanuu.

Habmotenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6monenue quddysun.

HaOmonenne siBeHWH, OOBSCHSIONIMXCS MPHUTSDKCHUEM WM OTTAIKUBAHUEM YaCTHIL
BEIIIECTBA.

153.3.2.2. JlaboparopHbie paObOTHI U OIIBITHI.

Ornenka AuaMerpa aToMa METOI0M PSJIOB (C UCIONIb30BaHUEM (oTorpaduii).

OnBITHI 10 HAOIOICHUIO TETLUIOBOTO PACIIMPECHHSI Ta30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKECHHUSL.

153.3.3. JIBim>keHHE U B3aUMOJICHCTBUE TEII.

Mexanuueckoe ABmxeHue. PaBHomepHoe u HepaBHOMepHOE JBkeHue. CkopocTs. CpenHsis
CKOPOCTbh MPU HEPAaBHOMEPHOM JIBH>KCHHH. PacueTr myTH U BpeMeHU JABUKCHUSI.

SIBnenune wuHepuMHM. 3aKOH WHEpUUU. B3aumoneicTBHE Ten Kak MNpPUYMHA W3MEHEHUs
CKOpPOCTH JIBIDKEHMsI Tell. Macca kak Mepa uHepTHoctu Tena. [lnotHocts BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00beMa BElIeCTBa.

Cuia KaKk xapakTepUCTHKa B3auMoaeicTBus ten. Cumna ynpyroctu u 3akoH ['yka. U3mepenue
CHJIBI C TOMOIIBIO JUHAMOMETpa. SIBJeHHE TATOTEeHUs W cuia TsxkecTH. Cuila TsDKECTH Ha
npyrux mianerax. Bec tena. Heecomocth. ClioxkeHUE CHII, HAlIPaBIEHHBIX MO OJTHON MPSIMOM.
PaBHognelictByromast cun. Cuna TpeHusa. TpeHHe CKOJIbXEHUuss U TpeHue mnokos. TpeHue B
MIPUPOJIE U TEXHUKE.

153.3.3.1. lemoHCTpanuu.

HalGmronenne MexaHU4eCcKOro JBMKEHUS Tea.

N3mepenne ckopocTu NpsIMOJIMHEMHOTO IBUKEHHUS.

Habntoienue siBjeHUs] HHEPIUH.

Habmroienne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.

CpaBHeHHE MaccC MO B3aUMOJCHCTBHUIO TEII.

CnoxxeHue cuil, HallpaBJIeHHBIX MO OJJHON MPSIMOU.

153.3.3.2. JlabopaTopHbie paOOThI U OTBITHI.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JABMXKCHUS (IIapUKa B IKUAKOCTH, MOMAETHU
ANMEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHS Opycka WM IIapuka IO HaKJIOHHON
MIJIOCKOCTH.

Ornpezenenre MIOTHOCTU TBEPAOTO TeNa.

OmbITEL, JACMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsDKeHHS (nedopmaiuu) NpyXKUHBI OT
MPUIOKEHHOMN CHIIBI.

OMBITEL, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHS CKOJBXEHHS OT Beca Telna |
XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEM.

153.3.4. JlaBieHue TBEpbIX TEJN, )KUIKOCTEN U ra30B.

HaBnenne. CiocoObl yMEHbIIIEHUSI U YBETUYEeHUs AaBlieHus. JlaBieHue raza. 3aBUCUMOCTh
JaBJIEHUA Ta3a OT o0beMa, Temrneparypsl. [lepenaya naBieHus TBEPABIMUA TEIAMH, KUIKOCTIMU



u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne MamMHBL. 3aBUCUMOCTH HABJICHUS KXUAKOCTU OT
ryOunsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl. [ 'mapaBnudeckue
MEXaHU3MBI.

Atmoctepa 3emnn u arMmocdepHoe aaBieHue. [IpHUMHBI CYIIECTBOBAHUS BO3IYLIHOMN
o6oioukn 3emiu. OnbiTr Toppuyennu. M3mepenue aTtmochepHOro naBlieHHs. 3aBUCHUMOCTH
aTMOC(EepHOTO JaBJICHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMoc(epHOro JaBiIeHHUS.

JleiicTBHE KUIKOCTH M Ta3a Ha MOIPY>KEHHOE B HUX TeJo. BriTankuBaromas (apxumenosa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

153.3.4.1. lemoHCTpaLuu.

3aBUCHMOCTb JaBJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenaya 1aBiaeHUS )KUIKOCTHIO U Fa30M.

CooOmiaromuecs CoCcybl.

I'mppasinueckuii npecc.

[IposiBnenue nerictBus aTMoc(hepHOTo JaBICHHUS.

3aBHCUMOCTh BBITAJIKUBAIOMICH CHIIBI OT 00BbeMa MOTPYKEHHOW YacTH TelNa W IJIOTHOCTH
JKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIbI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue miaBaHus Tell: IJIABAaHUE WIIM NOTPYXKEHHUE TEJ B 3aBUCUMOCTU OT COOTHOILEHHUS
IJIOTHOCTEH TeNa U JKUJIKOCTH.

153.3.4.2. JlabopaTopHbI€ pabOTHI U OTBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00beMa MOrpyKEHHOH B KUAKOCTb 4acTU
Tena.

Onpenenenre BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KHUJIKOCTb.

[IpoBepka HE3aBUCHMOCTHU BBITAJIKUBAKOLIEH CUJIbL, JEHCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT
Macchl Tela.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOUIEH CUJIbI, ACHCTBYIOIIEH Ha TEJO B
KUAKOCTH, OT 00beMa MOTPY>KEHHOH B )KUJKOCTh YaCTH T€Ja U OT IJIOTHOCTH KUAKOCTH.

KoHcTpynpoBanne apeomerpa WM KOHCTPYMPOBAaHUE JIOJKM W OIpEAEICHUE €€
rpy3010IbEMHOCTH.

153.3.5. PaboTa 1 MOIITHOCTh. DHEPrusl.

Mexannueckast pabora. MoLIHOCTb.

IIpocTbie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio paBHOBecHs phlyara.
[IpumeHeHne TmpaBWiIa paBHOBECHs pblyara K Osoky. "3o1oToe mnpaBmiio" MEXaHUKH.
Koadpduuuent mnonesnoro peiictBus (manmee - KIIZ) mnpocteix Mexanuszmos. Ilpocteie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprusa. Kunernueckas v noreHuuanbHas 3Heprus. IIpeBpamienne ogHoro
BHJIa MEXaHUYECKON IHEPTUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

153.3.5.1. lemoHCTpanuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

153.3.5.2. JlaGopaTopHble pabOTHI U OTIBITHI.

Onpenenenre padoOThl CHIIbI TPEHUS PU PAaBHOMEPHOM JIBH)KEHUU Teja MO TOPU30HTAIbHON
MOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

N3mepenue KII/[ HakJIIOHHOH TUIOCKOCTH.

N3yyenne 3aKoHa COXpaHEHUsI MEXaHUUECKON SHEPTUH.

153.4. CopgepxaHue obyyeHua B 8 knacce.

153.4.1. TemioBbie SIBJICHUS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH CTPOCHUS BelecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MTOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.



Mopenu TBEpJOTO, KHIKOTO M Tra3000pa3HOTO COCTOSHUU BemiecTBa. Kpucrammmdeckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KaloWULIpHbIE siBJIeHUs. TeruioBoe
pacUIMpEeHHE U CXKaTHE.

Temneparypa. CBs3p TeMIepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBWKEHUS YacTHII.
Buyrpennsist sHeprusi. CmocoObl W3MEHEHHMsS BHYTPEHHEH SHEpruu: Terionepenada u
coBeplieHure paboThl. Bupl Terionepenaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYECHHUE.

KonudgecTtBo TemmoThl. YaenpHas TEIUIOEMKOCTh BEIIECTBAa. TEIUIOOOMEH M TEIIOoBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIIMYECKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. VYnenbHas Ttemiota mnapooOpa3oBaHHUs. 3aBUCHUMOCTb TEMIIEpaTypbl KHWIIEHUS OT
aTMoc(hepHOTro JaBICHMS.

BuaxxnocTs Bo3yxa.

DHeprus ToIMBa. Y IeibHas TEMI0Ta CrOPAHUS.

[Tpunnuner  pabotel  TermoBeix aBuratenet KIIJ[ TemmoBoro nBurarens. TeruioBbie
JIBUTATENIH U 3aIIUATA OKPYKAOUIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX IPOLIECCAX.

153.4.1.1. lemoHCcTpanuu.

Habmoienne 6poyHOBCKOTO IBUYKEHUS.

Ha6monenue nuddysum.

Habmtoienue siBiaeHnit cMauMBaHUsI U KaMWUISIPHBIX SIBJICHHM.

HaGuroieHre TemoBoro pacimpeHus Tedl.

W3meHneHue gaBiieHus ra3a npyu U3MEHEHUH 00beMa U HarpeBaHUH WU OXJIAXKICHHUH.

[IpaBuna uzmMepeHus TeMreparypsbl.

Buasl Tenonepenaun.

OxutaxxaeHre mpu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

CpaBHEHHE TETIOEMKOCTEH Pa3IUYHBIX BEIIECTB.

Habmronenue kumneHusl.

HaGmronenne mocTossHCTBA TEMIIEPATYPHI MPH TIABICHUH.

Mojenu TEeIIOBBIX IBATATEIICH.

153.4.1.2. JlabopaTopHbie paOOThI U OIBITHI.

OnbITI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSIKESHHUSL.

OnsIThI 0 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WJIM caxapa.

OnbIThI 10 HAOTIOJEHHUIO TETIIOBOTO PACIIMPEHUSI TA30B, JKUJKOCTEH U TBEP/IbIX TEIl.

Ormpenenenue naBieHUs BO3ayxa B OAJIJIOHE MITIPHUIIA.

OnbIThI, TEMOHCTPHUPYIOIINE 3aBUCHMOCTh JIaBIEHUS BO3JyXa OT ero o0beMa U HarpeBaHUs
WJTU OXJIQKICHHSL.

[IpoBepka rumoTe3bl JHHEWHON 3aBUCHUMOCTH  JJIMHBI  CTONOMKA  JKHJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIiepaTyphl.

Habmtoienne n3MeHeHus BHYTPEHHEH SHEPTuu Tela B pe3yabTaTe Terionepeaadu u padboTsl
BHEIITHUX CHIL.

HccnenoBanue siBieHUs TEIUIO0OOMEHA MPU CMENIMBAHUH XOJIOTHOW U TOpsiYed BOMBIL.

Ompenenenne KOJIMYECTBA TEIIOTHI, MOJTYYEHHOTO BOJOW MPHU TEIJIOOOMEHE C HarpeThiM
METaJUIMYECKUM [IUIUHAPOM.

Ornpenenenne yAelnbHON TEIMII0OEMKOCTH BELIECTBA.

UccnenoBanue npoliecca UCapeHus.

Onpenenenre OTHOCUTENbHON BIAXKHOCTH BO3/yXa.

Ornpezenenue yAelnbHON TEIJIOTHI IIaBICHUS JIb/A.

153.4.2. DnexTpudyecKre U MarHUTHBIC SIBJICHUSI.



DnekTpusanus Ten. J[Ba pona 3JeKTpUYECKUX 3apsAoB. B3auMoaelcTBue 3apsKE€HHbBIX Tell.
3akoH KynoHa (3aBHCUMOCTb CUJIbI B3aUMOJIEHCTBUS 3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsiioB U
pPacCTOSTHUSL MEXTy TEJIaMH).

Dnektpuueckoe mojie. HanpspkeHHOCTh aniekTpuueckoro mnojis. [IpuHuun cyneprno3uiuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu nsnexkTpudeckux 3apsiioB. OJIEMEHTApHBIM 3ieKTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

DNEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XUMHUYECKOE, MarHuTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onekrtpruueckass nenb. Cuma Toka. OiekTpuueckoe HampsbkeHue. ConpoTuBiIeHUE
MPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenpHOE U MapaieIbHOE COETMHEHUE IIPOBOJHUKOB.

Paborta u MoIIHOCTH ANIEKTpUYecKOro Toka. 3akoH Jlkoynsa-JIeHna. DneKTpudecKue menu u
NOTPEOUTENH IEKTPUUECKOI 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHbIE MarHuThl. B3auMoJelCTBHME TMOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )ku3HU Ha 3emuie. OnbIT Dpcrena. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO TokKa. Vcnonb3oBanue
ANEKTPOJBUIATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet @apanes.  SBieHue  3neKTpoMarHuTHOM — uHaykuuu. IlpaBuno  Jlenuma.
Onekrporerepatop. CrocoObl TOMYyYEHUS DIIEKTPUYCCKOW DHEPruu. DIJIEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHH.

153.4.2.1. JlemoHCTpauuu.

DnekTpusanus Teul.

JIBa pona 3JIeKTpUYECKUX 3apA/I0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEI.

Y CeTpoiCTBO U EHCTBHE 3IEKTPOCKONA.

DneKTpocTaTU4eCKast MHIYKIIUS.

3aKOH COXpaHEHUs FIEKTPUUECKUX 3apsI0B.

[IpOBOTHUKY W TUBIEKTPUKH.

MoaenupoBaHHe CUIIOBBIX JJUHUM 3JIEKTPUUYECKOTO TOJISL.

HcTouyHnKH MOCTOSHHOTO TOKA.

JlericTBUS DIIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKUIN TOK B JKUJIKOCTH.

I'a3oBbIi paspsn.

H3MepeHne cuibl TOKa aMIIEPMETPOM.

N3Mepenue 3JIeKTpUYECKOro HaIPS)KEHUS BOJIBTMETPOM.

Peocrar n marasuH cOnpOTHUBIICHUN.

B3anmopaencTBue NOCTOSSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3IeJICHHs TOJIFOCOB MArHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmneIT Opcrena.

MarsuTtHo€e noje Toka. DIeKTPOMArHur.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue ABieHUS IEKTPOMAarHUTHON WHTYKIIUH.

OmnpbiTel Papanes.

3aBHCUMOCTb HApaBJIEHUS] MHAYKIIMOHHOTO TOKA OT YCJIOBUH €ro BO3HUKHOBEHUS.

DIEKTPOTreHepaTop MOCTOSTHHOTO TOKaA.

153.4.2.2. JlTabopaTopHbie paOOThI U OTBITHI.

OnbIThI 10 HAOTIOEHHUIO SIIEKTPU3AIUH TeTl HHIYKIIMEH U PH COMNPUKOCHOBEHUHU.

HccnenoBanue neicTBUs 3IEKTPUUIECKOTO MOJIA HA MPOBOJHUKHA U TUJICKTPUKH.



COopka u mpoBepKa pabOThl AIEKTPUIECKON e MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CHUIIBI TOKA.

W3mepenue u perynupoBaHie HaMPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HUIYIIErO 4Ye€pe3 PE3UCTOp, OT CONPOTUBIICHUS
pe3UCTOpa U HAINPSKEHUS Ha PE3UCTOPE.

OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO CONPOTUBIICHUS MPOBOJHHUKA OT
€ro JUTMHBI, TUIONIA/Id TOMIEPEeYHOr0 CEYeHUs U MaTepHala.

[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUH TMPH IOCIEI0BATEILHOM COEIWHEHHH IBYX
PE3UCTOPOB.

[IpoBepka nmpaBuiia AJis CUIIBI TOKA IIPH MAPAIIIEIIBHOM COEAMHEHUH PE3UCTOPOB.

Omnpenenenre pabOThHI MEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 pe3ucTop.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HANpsKEHUS Ha HEH.

Onpenenenne KII/] narpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TIOJISt TIOCTOSIHHBIX MAarHUTOB MPH UX O0BEIMHEHUU U Pa3JICIICHUN.

HccnenoBanue neicTBUS 2IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY .

OmnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTh CHJIBI B3aUMOICWCTBUS KATYIIKH C TOKOM H
MarHuTa OT CHJIbl TOKa U HAIPaBIIEHUS TOKA B KaTYyIIIKE.

W3ydenue neiicTBUs MAarHUTHOTO TIOJISI HA POBOJIHUK C TOKOM.

KonctpyupoBanue u usyueHue paboThl SIEKTPOABUTATENSL.

N3smepenne KIIJ asekTpoaBUraTeIbHONM YCTaHOBKH.

OnpIThl MO UCCIEAOBAHUIO SIBICHUSA JJIEKTPOMArHUTHOW HWHIYKIMH: HCCIEIOBAaHUE
W3MCHCHUH 3HAYCHHSI M HATIPABIICHUS WHIYKIIMOHHOTO TOKA.

153.5. CopepxaHue obyyeHus B 9 Knacce.

153.5.1. Mexanuueckue siBJICHUSI.

Mexanudeckoe aBwkeHue. MarepuanbHas Todka. Cuctema otcuera. OTHOCHUTEITBHOCTh
MEXaHUYECKOTO JBUWKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMXkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOE NBHKeHHe. CpelHsii W MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOE mpsMonuHelHoe naBmwkeHue. CBoOomHoe majneHue. OnbITHI
lanunes.

PaBHOMepHOE nBMXKEHUE 1O OKpY>KHOCTH. Ilepmon u wactora oOpamenus. JluneitHas u
yryoBast ckopoctu. LleHTpocTpeMuTEIbHOE YCKOPEHHUE.

IIepBbiit 3axkoH Herorona. Bropoit 3akoH Herotona. Tperuit 3axkoH Herorona. IIpunimn
CyIIEPIIO3ULIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHsI: cuila TPeHHs CKOJIBKESHUS, CUjla TPEHHS TTOKOS,
JIpyTU€ BUJbI TPEHUS.

Cuma TsKECTH M 3aKOH BCEMHPHOTO TSITOTEHHUSA. YCKOpEHHE CBOOOAHOTO TaJACHHUS.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeecomocTs u
MepErpy3KHu.

PaBHOBecue MarepuanbHOil ToOukH. AOGCONIOTHO TBep0e Teno. PaBHOBeCHE TBEPAOTo Tema ¢
3aKpEIUICHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3menenue wummyinbca. Mmnynbc cuiibl. 3aKOH COXpaHEHUsS] HMMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Mexannueckass paboTa W MOIIHOCTh. PaboTa CHUI TSKECTH, YNpYyroctd, TpeHus. CBs3b
sHeprun W padoTel. [loTeHIManpHas 2HEPrus Tela, MOJHSATOTO HaJl TOBEPXHOCTBHIO 3EMIIH.
[ToTenuumanbHast 3HEprus cxkatoil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPTUu. 3aKOH COXpaHEHUS MEXaHUIECKON IHEPTHUH.

153.5.1.1. lemoHCcTpanuu.

Habmoienne MexaHn4eckoro JBMKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCYETA.



CpaBHeHuUe MyTeH U TPACKTOPUM JBMXKEHHUS OAHOTO U TOTO XK€ TeJa OTHOCUTENIBHO Pa3HbIX
TEJ OTCUETA.

M3MepeHune cKOpoCTH U YCKOPEHUS NPSAMOIMHENHOTO ABHKEHHUSL.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOT'O JIBUYKEHUSI.

HaGntoneHue 1BuXkeHUs Tela 110 OKPYKHOCTH.

Habnronenne MexaHMUECKUX SIBICHUH, MPOUCXOAAIINX B cucTteme oTcuera "Tenexka" mpu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJla U IEUCTBYIOLIEH Ha HETO CHIIBI.

HaGnroneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

N3meHneHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

Ilepenaua umirynbca npu B3aMMOAEHCTBUM TeJI.

[IpeoOpa3oBanust 3HEPTUH MIPH B3aUMOACHCTBHH Tell.

CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOACHCTBUM.

CoxpaHeHune UMITyJIbca IIPU a0COIIOTHO YIPYIOM B3aUMOAECHCTBUM.

HaGntoneHne peakTHUBHOTO IBUKEHMSL.

CoxpaHeHue MEXaHUIEeCKOH SHEPTHH MTPHU CBOOOTHOM Ta/ICHHUH.

CoxpaHeHue MEXaHUYeCKOH SHEpruH MIPU ABMKEHUHM Tella MO JeHCTBUEM NPYKHUHBI.

153.5.1.2. JlaboparopHbie pabOTHI U OIIBITHI.

KoHcTpynpoBanue TpakTta A pa3sroHa M JajdbHEHIIEro paBHOMEPHOIO ABMKEHMs IIapHuKa
WIH TEJIEKKHU.

OmnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WIM [JBMD)KEHUS LIapUKa IO
HAKJIOHHOM INIOCKOCTH.

Omnpenenenue yCKOpeHUs Teja IpU paBHOYCKOPEHHOM JBM)KEHHH 110 HAKJIOHHOMN IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBM)KEHUU 0O€3
HayalbHOM CKOPOCTH.

[IpoBepka runoTesbl: eciiv IpU paBHOYCKOPEHHOM JABM)KEHUU 0€3 HauaJbHOW CKOPOCTH IyTH
OTHOCATCS KaK PsiJl HEUETHBIX YUCEell, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHUSI OT CHJIbI HOPMAJIbHOTO JJABJIECHMUS.

Onpenenenne ko3 uineHTa TpeHUs! CKOIbKEHHS.

Onpenenenre KeCTKOCTU NPy KUHBI.

Onpenenenue paboThl CHIIBI TPEHUS NPH PABHOMEPHOM JBM)KEHUH Tejla M0 FTOPU30HTAIbHON
MOBEPXHOCTH.

Omnpenenenue pabOTHl CHIIBI YNPYTOCTH HpU TOABEME TIpy3a C HCIOJIb30BaHUEM
HEMNOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3y4eHne 3aKk0Ha COXpaHEHUsI SHEPTUU.

153.5.2. Mexannueckue KojaeOaHus U BOJIHBIL.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKM KOJICOAHWH: TEpHOA, YacToTa,
aMIMTyna. MaremMatud4eckuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHuwe sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxaromue kosiebanus. BpiHyxkaeHHble KojeOaHus. Pe3onanc. MexaHuuyeckre BOJIHBI.
CBolicTBa MeEXaHMYECKUX BOJIH. [IpososbHbIE M monepeyHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
ee pacnpocTpaHeHus. MexaHndyeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJIHBI.

3ByK. 'poMKOCTb 3ByKa U BbicOTa TOHa. OTpakeHue 3Byka. MH(pa3Byk U yIbTpa3ByK.

153.5.2.1. lemoHCTpanuy.

Habntonenue xoneGaHuil Tes Mo 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Habmonienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmtoneHne BBIHYKACHHBIX KoJeOaHUI 1 pe3oHaHca.

PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOIH (HAa MOJIENHN).

HabntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYyCTHYECKUI PE30HAHC.

153.5.2.2. JlaGopaTopHble pabOTHI U OTIBITHI.

Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.



OmnpeneneHne 4acTOThI ¥ IEPHOAA KOsIeOaHUH NPYKUHHOTO MAassTHUKA

HccnenoBanue 3aBUCMMOCTH Tlepuoja KoyieOaHWH MOJABEHICHHOTO K HUTH Tpy3a OT JJIHHBI
HUTH.

HccnenoBanue 3aBUCMMOCTH NIEpUOAA KOJIeOaHNN NPYKMHHOTO MasiTHUKA OT Macchl Ipys3a.

IIpoBepka He3aBUCHUMOCTH Ilepuoja KojieOaHuil rpy3a, MOJBEIIEHHOIO K HUTH, OT MAacChl
rpysa.

OmnbITHl, JEMOHCTPUPYIOIUE 3aBUCUMOCTh IE€pHo/a KojaeOaHU NpyKUHHOIO MasTHUKA OT
MAacchl Ipy3a U JKECTKOCTH NPYKUHBI.

W3mepeHue yckopeHusi CBOOOIHOTO MaJeHuUs.

153.5.3. DneKTpOMaruMTHOE MOJIE U AJIEKTPOMAarHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE MoJje. DIeKTPOMarHuTHbIe BOIHbI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[llkana 3IEKTPOMAarHUTHBIX BOJIH. M CIIOJIb30BaHME 3JIEKTPOMArHUTHBIX BOJH JJIsi COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

153.5.3.1. JleMoHcTpanuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BonHoBbIe cBOMCTBa CBeTa.

153.5.3.2. JlaboparopHbie pabOTHI U OIIBITHI.

W3ydeHue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBbIO MOOMIIBHOTO Tesie(oHa.

153.5.4. CBeToBbI€ SIBJICHUS.

JlyueBas mopenb cBera. Mcrounuku cera. IlpsmosinHeiiHOe pacrpocTpaHeHHE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpaskeHUs CBETA.

[Ipenomnenue cera. 3akoH IperaoMieHus cBeta. [lonHOe BHyTpeHHee OTpakeHUE CBETa.
Hcnonb30BaHne OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITUUECKUX CBETOBOJAAX.

JIunza. Xon nydeit B muH3e. OnTrueckas cucrema ¢oroannapara, MUKpOCKOIIA U TEJIECKOIa.
['na3 kak ontuyeckas cucreMa. biM3opykocTh U 1aabHO30PKOCTb.

Paznoxenue G6enoro ceera B cnekTp. OnbiTel HptoToHa. Cr0XKEHHE CHEKTPaJIbHBIX I[BETOB.
Hucnepcus ceera.

153.5.4.1. lemoHCTpanuu.

[IpssMonMHENHOE pacIIPOCTPAHEHHE CBETA.

OtpaxeHnue cBera.

[Tonydyenne n300paxeHuil B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

IIpenomiienue cBera.

OnTHYecKuii CBETOBO/I.

Xon styueil B coOuparoleit auHse.

Xox Jydel B pacCEenBarOLIEH JIMH3E.

[Tomyuyenne n300pa’keHUI C TOMOIIBIO JTMH3.

[TpuHnmn neficTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

Mopens riasa.

Pasnoxxenue 6enoro ceera B CEKT.

[Tonmyuyenue 6e10ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX L{BETOB.

153.5.4.2. JlTabopaTopHbie paOOThI U OTBITHI.

HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHUS CBETOBOTO JIy4a OT yIJla MaJeHUsl.

N3yyenne xapakTepuCTHK N300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanne 3aBUCUMOCTH YIVIa IPEJOMJIEHHS CBETOBOTO Jiydya OT yIvla NMAJcHUsS Ha
rpaHuile "BO3yX-CTEKIO".

[Tonmyuyenue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3HI.

Onpenenenne (OKyCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMpAIOIIEH TNH3HI.

OMnBITH IO PA3NIOKEHHUIO OETIOr0 CBETA B CHEKTP.

OnBITHI 10 BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

153.5.5. KBaHTOBbIE SIBJICHUS.



Omneitel Pesepdopna u manetapHas monens atoma. Moaens atoma bopa. Ucnyckanune u
norsiouieHue ceera atoMoM. KBanThl. JInHelyaTble CIEKTPHI.

PamuoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjIpa.
Hyxnonnas wmopnens aromHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
noJTypacrnaja aTOMHBIX siJIep.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJOBOIO U MAacCOBOIO YMCEI. DHEPIUs CBS3U
aToMHbIX sjep. CBs3b Macchl U SHepruu. Peakuuu cuHTe3a W AeneHus sjep. Mctounuku
sHeprun CosHIA U 3BE3.

Snepnas snepreruka. JleiicTBUs paAMOAKTUBHBIX U3ITyUYE€HUH Ha KUBbIE OPraHU3MBI.

153.5.5.1. lemoHcTpauuu.

CrieKTphl U3ITy4eHUs U MOTJIOIIECHUS.

CrieKTphl pa3iavyuHbIX I'a30B.

CnekTtp Bomopoaa.

Habmronenune TpexoB B kamepe Buibcona.

PaGora cueTyrka HOHU3UPYIOMINX U3TYUCHHH.

Perucrpanus u3inyyeHus IpupoOIHBIX MUHEPAJIOB U MPOTYKTOB.

153.5.5.2. JlabopaTtopHbI€ pabOTHI U OTBITHI.

Habnronenune CrijloniHpIX M IMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.

HccnenoBanme TpPeKOB: U3MEPEHHE OHHEPrUM YacTULBI MO TOPMO3HOMY MyTH (TIO
¢dororpadusm).

N3mepenue paaroakTuBHOTO (oHA.

153.5.6. [ToBTOpUTENIEHO-0000IIAIONINIT MOTYIIB.

[ToBTOpUTENBEHO-0000IIAIOIMNK MOAYJIb MPEAHA3HAYEH ISl CUCTeMaTU3aluu U 00001IeHus
IIPEIMETHOTO COAECPKAHMSI U ONBbITA AESITEIbHOCTH, IPUOOPETEHHOTO MTPU U3yUYEHUH BCETO Kypca
bu3nky, a Takke i MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY MO (pHU3UKe IS
00yJaromuxcs, BEIOPABIINX 3TOT yU4EOHBIH MpeIMeT.

[Ipu u3yueHun NaHHOTO MOJIYJISl PEATU3YIOTCS U CUCTEMAaTU3HPYIOTCS BUABI ACSITEIBbHOCTH,
Ha OCHOBE KOTOpBIX OOECHEYMBAETCA JOCTHIXKEHUE MPEAMETHBIX M  METallpeIMETHBIX
IUIAHUPYEMbIX pe3yJIbTaToB O0OyueHHs, (OPMHUPYETCsl €CTeCTBEHHO-Hay4Has TI'PaMOTHOCTB:
OCBOEHUE HAay4YHBIX METOJIOB HCCIEJOBAHUS SIBJICHUN MPUPOABI M TEXHHUKH, OBJaJICHUE
YMEHUSAMHU OOBSCHATh (PU3MUECKUE SBJICHUS, IPUMEHSS MOJyUYSHHbIE 3HaHMsI, pelliaTh 3aJauu, B
TOM YHCJI€ KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMIHATBHO NEATENBHOCTHBIA XapaKTep JaHHOTO MOIYJIA pealn3yercsl 3a CYET TOro,
4yTO 00y4arolnecs BBIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIyYEHHbIX 3HAHUH paclo3HaBaTh U HAyYHO OOBACHATH (PU3NYECKHE SIBICHUS B
OKpY arollei MpUpojie U NOBCEIHEBHOM JKU3HH;

UCMOJb30BaTh HAayYHbIE METOJbl HCCIENOBaHUSA (U3UYECKUX SIBJICHUH, B TOM 4YHCIE IS
MPOBEPKHU TMIIOTE3 U MOJIYUYEHHS] TEOPETUYECKUX BBIBO/IOB;

OOBSICHATh Hay4YHbIE OCHOBBI HauOoJjiee Ba)KHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HaIpuMep, MPaKTUUYECKOr0 MCIOIb30BaHUS Pa3IMYHbIX HCTOYHUKOB YHEPIMH HAa OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX M3BECTHBIX BUIOB SHEPTUU.

Kaxngas w3 Tem JgaHHOrO MOIyNs BKIIIOYaeT AKCIEPUMEHTAIbHOE HCCIIEI0BaHUE
o0oOmaromiero xapakrepa. Moysib 3aBepIaeTcsi IpOoBeIeHHEM JHarHOCTHUECKONW U OLIEHOYHOU
paboTHI 32 KypC OCHOBHOTO 00IIIET0 00pa3oBaHuUs.

153.6. NMnaHnpyemble pe3ynbTaTbl 0OCBOeHUA PU3MKM (6a30BbIM YPOBEHb) Ha
ypoOBHe OCHOBHOIo obLiero obpasoBaHus.

153.6.1. N3yuenne ¢u3uku Ha ypoOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs HANpPABJICHO Ha
JTOCTHIKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pPa30BaTENbHBIX PE3YIbTATOB.

153.6.2. B pesynbpraTe m3yueHus (U3MKA HAa ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs Y
oOyudaromerocst OyayT c(hopMUPOBAHBI CIIEAYIONINE IMYHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTprOTHYECKOTO BOCIIUTAHHUS:



MPOSIBJICHUE WHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKON (pu3nueckoit
HAYKH;

LIEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUNCKUX YUCHBIX-(PU3UKOB;

2) rpa)/1aHCKOI'0 U JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUU OOIIECTBEHHO-3HAYMMbBIX U STHYECKHX
npo0JeM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUHN (PHU3HKH;

OCO3HaHHE BaXKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JESATEIIbHOCTH YUYEHOT0;

3) 3CTETUYECKOTO BOCIIUTAHUS:

BOCHPUATHE 3CTETUYECKUX KauecTB (PU3WYECKOW HAyKHU: €€ T'apMOHMYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MMO3HAHUS:

OCO3HaHME IIEHHOCTH (PU3MUYECKOW HAayKHM KaK MOIIHOTO HMHCTPYMEHTa IO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJOTMH, BaKHEHIIIEH COCTABIIAIONIEH KYJIbTYPHI;

pa3BUTHE HAYYHOH JII0O03HATEIILHOCTH, MHTEPECa K UCCIIE0BATENILCKOM AesTEIbHOCTH;

5) dopMupoBaHus KyJIbTYPbl 3J0POBbS U SMOIIMOHAIBHOIO OJIArOMOTYHs:

OCO3HaHHE IIEHHOCTH 0€30I1acHOro 00pasa *HU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHMpE,
BaXHOCTU TPaBHJI OE30MAaCHOTO MOBEICHUS HAa TPAHCIOPTE, Ha JIOPOTax, C ANEKTPUUECKUM U
TETUIOBBIM 000PYAOBaHUEM B JOMAIIHUX yCIIOBHUSX;

c(hOpMHUPOBAHHOCTH HaBbIKa pediekcru, MPU3HAHKUE CBOETO MpaBa Ha OLIUMOKY U TaKOTO e
IIpaBa y JIpyroro 4ejioBeKa;

6) TpyAOBOTO BOCIIUTAHUSA:

7) aKTUBHOE y4YacTHE B PEHICHUHU MPAKTUYECKUX 3a7ad (B paMKax CEeMbH, 00pa3oBaTeIbHOMN
OpraHM3alyi, HACEJICHHOr0 IyHKTa, POJHOTO Kpasl) TEXHOJOTHYECKOW M COIUAIbHON
HAINpaBJICHHOCTH, TPEOYIOIUX B TOM YKCIIE M (PU3HUECKUX 3HAHUIA;

MHTEpPEC K MPAKTUIECKOMY M3yUeHUIO podeccuii, CBSI3aHHBIX ¢ (PU3UKOIA;

8) PKOJIOTUYECKOTO BOCITUTAHUS:

OpUEHTAIlMsl HAa MpUMEHeHHe (U3MYECKUX 3HAHUW [N pelieHus 3afgad B o0jacTu
OKpY’Kalollel Cpeibl, TUIAHUPOBAHMS MOCTYNKOB M OIICHKH X BO3MOXHBIX TOCIEICTBHUA IS
OKpY’Karollel Cpeabl;

OCO3HaHHUE TN100aIbHOI0 XapaKkTepa dKOJIOTMUYECKUX Ipo0ieM U MyTel X pelIeHUs;

9) amanTanuy K U3MEHSIOIUMCSI YCIOBUSIM COLIMANBHOM U IPUPOAHOM Cpebl:

MoTPeOHOCTH BO B3aUMOJICHCTBUY TIPH BBIMOJIHEHHH UCCIICAOBAHUHI M MMPOEKTOB (PU3UIECKOM
HaMpaBJIEHHOCTH, OTKPHITOCTb OIBITY M 3HAHUAM JIPYTHX;

TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATEIIbHOCTB;

noTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HaHUIM, B TOM uHciae (OpMYIUpPOBaTh HJIEH,
TIOHSATHS, TUITOTE3BI 0 PU3NIECKUX 0OBEKTaX U SIBICHUSX;

0CO3HaHME JAe(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3MKH;

TUTAHUPOBAHKE CBOETO PA3BUTHUS B IPHOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

CTpeMJICHHE aHAJIU3UPOBATh U BBISABIATH B3aUMOCBSI3U MPUPO/IBI, O0IIECTBA U SKOHOMHUKH, B
TOM YHCJIE€ C MCIIOJIb30BaHNEeM (DU3MYECKIX 3HAHHIA;

OLIEHKAa CBOMX [JEHCTBUH C y4eTOM BIMSHUS Ha OKPY)KAIOLIYI0 Cpeay, BO3MOXKHBIX
ri100aIbLHBIX ITOCIIEACTBHM.

153.6.3. B pe3ynbrare m3ydeHus (U3MKH HA YpPOBHE OCHOBHOIO 00IEro oOpa3oBaHUS Y
obOyuarommerocss  OyayT chOpMHUPOBaHBI METaNpPEAMETHBIE  PEe3yJbTaThl, BKJIIOYAIOIINE
MIO3HABATENIbHBIE YHHMBEpCaJbHbIE Y4YeOHbIE JEeHCTBUS, KOMMYHHMKATHBHBIE YHHUBEPCAJIbHbBIE
y4eOHbIe JISHCTBUS, PETYJIATUBHBIC YHUBEPCAIBbHBIC yUeOHbIC ACHCTBUSI.

153.6.3.1. OBnanenune yHUBepCaTbHBIMU Y4€OHBIMU TO3HABATEIbHBIMU JICHCTBUAMMU:

1) 6a30BbIE JIOTHYECKHE JCHCTBUSA:

BBISIBIISITh M XapaKTEpU30BaTh CYIECTBEHHBIE MPU3HAKUA OOBEKTOB (SABICHU);

yYCTaHABJIMBATh CYIICCTBEHHBIH TPU3HAK KiacCH(UKAIMU, OCHOBAHHS IS OOOOUICHHUS W
CpaBHEHMS;



BBISIBJIATh 3aKOHOMEPHOCTH M HPOTHUBOPEYMS B pPACCMATPUBAEMbIX (DaKTax, AAHHBIX U
HaOJIOICHUAX, OTHOCAIIMXCS K (PU3HMUECKUM SBICHHSIM;

BBISIBJIATh IIPUYMHHO-CIIEJCTBEHHBIE CBSA3M IIPU H3Y4YEHUM (PU3MUECKUX SBICHUH U
IPOIIECCOB, NPOBOAUTH BBIBOABI C HCIOJB30BAaHUEM JACAYKTUBHBIX M  HHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIABUTaTh I'MIIOTE3bI O B3aUMOCBA3SX (PU3NYECKUX BEJIUYUH;

CaMOCTOSITENILHO BBIOMpATh CHOCOO pemeHus y4ueOHOH (u3mueckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Haubojee MOAXOISIIEr0 ¢ yYETOM CaMOCTOSITEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

2) 6a30BbIe UCCIIE0BATENBCKUE ICHCTBUSL:

MCIOJIb30BATh BOMPOCHI KaK UCCIIEAOBATENILCKUN HHCTPYMEHT TIO3HAHUS;

IPOBOJIUTh IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIH (u3nuecKkuii
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHHE (PU3UUECKOTO SIBICHUS;

OLIEHMBAaTh HA INPUMEHMMOCTb U JIOCTOBEPHOCTh HMH(OpMAIUIO, IOJyYEHHYIO B XOA€
UCCIICIOBaHUS WIIH HKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIMPOBAaTh OOOOLIECHHUS M BBIBOABI 110 Pe3yjbTaTaM IPOBEAEHHOIO
HaOJIIOICHUS, ONIBITA, UCCIICOBAHMS,

IIPOrHO3UPOBaTh BO3MOXKHOE JajbHellee pa3BUTHE (PU3MYECKHX IPOLECCOB, a TaKXKe
BBIJIBUTATH TPEATIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAX.

3) pabora ¢ uHpopMaIuei:

NPUMEHSTh Ppa3IMYHBbIE METOJbI, WHCTPYMEHTHI W 3alpochl NpHU TOHCKE U O0TOOpe
UHGOPMALIMU WU JAHHBIX C YYETOM IIPEUI0KeHHON yueOHoW (pu3ndeckoil 3a1auu;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh UH(OPMAIMIO PA3IIUYHBIX BUIOB
U GOpM IIpeCTaBICHMUS,

CaMOCTOSITENILHO  BBIOMpAaTh ONTUMabHYI0 (opMy mpenctaBieHus HHPOpPMAIUN U
WITIOCTPUPOBATh pelllaeMble 33Jja4ul HECIOXKHBIMU CXeMaMH, TuarpaMMaMu, HHOW rpadukoi u
X KOMOWHAIUSIMHU.

153.6.3.2. OBnajgeHue yHUBEPCAIbHBIMU YU€OHBIMI KOMMYHUKATUBHBIMU JI€HICTBUAMU:

1) oOienwue:

B X0JIe 00CYXKJEeHHUsI y4eOHOro MaTepuala, pe3ylbTaToB JJAOOPAaTOPHBIX pabOT U MPOEKTOB
3aaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TEMBbl M BBICKA3bIBATh WJICH, HAIlCJICHHBIE Ha
peleHne 3a7aui U noJiiep)kaHue 0yaroxkenareIbHOCTH OOLIeHNUS;

COIOCTABJIATH CBOU CYXJICHUS C CYXJICHUSMH IPYTUX YYAaCTHUKOB JMAIOTa, OOHAPYKHUBAThH
pasn4Ke U CXOJCTBO MO3ULINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOIMYHO TPENCTABIATh PE3yJIbTAaThl BHINOJHEHHOTO (PU3MYECKOro ombiTa (3KCIEPUMEHTA,
WCCJIEI0BAHMS, TIPOEKTA).

2) COBMECTHas AEATENbHOCTb (COTPYIHUYECTBO):

MOHMMATh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaJbHON pabOTHI NpH
peLIeHUH KOHKPETHON (U3UYECKOi MpobIemsbl;

NPUHUMATh [EIW COBMECTHOM JESTEeIbHOCTH, OPTraHWU30BBIBATH [JEHCTBUS TIO0 ee
JOCTMDKEHUIO: paclpesieNiaTh poiii, 00CYyXk/1aTh MPOIECChl U Pe3yibTaThl COBMECTHOM pabOTHI,
000011aTh MHEHHUS HECKOJILKUX YEJIOBEK;

BBIMOJIHATE CBOIO 4YacThb pPabOTHI, JOCTHUras KayeCTBEHHOTO pe3ylbTaTa I0 CBOEMY
HAIpaBJICHUIO M KOOPAHHUPYS CBOU JCHCTBHSI C IPYTHMH WICHAMHA KOMaH/IBI;

OLIEHUBATh KayeCTBO CBOETO BKJIaga B OOIIMI MPOAYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(OpPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

153.6.3.3. OBnasieHue yHUBEpCATbHBIMU YYEOHBIMU PErYIATUBHBIMU ACHCTBUSAMMU:

1) camoopranuzanus:

BBISIBJIATE TIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOUIMX Ui PeLICHHS
bu3nyeCKuX 3HAHMIA;

OPHEHTUPOBATHCS B PA3IMUHBIX MOAX0JIAaX MPUHATHUS PELIeHUH (MHIUBUAYaJIbHOE, IPUHATHE
pelleHus B TpyMIe, MPUHITHE PellIeHUH TPYIoi);



CaMOCTOSITENIFHO ~COCTABJIATH QITOPUTM pelieHus (U3MUecKod 3aJayd WM IUJIaHa
UCCIICIOBAaHUST C  YYETOM HMMEIOIIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHUPOBATh Mpe/iaraéMble BApUAHTHI PELICHUN;

MIPOBOJIUTH BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

2) CaMOKOHTPOJIb!

JlaBaTh OLEHKY CUTYallMH U [IpejIararh IUIaH €€ U3MEHEHUS;

OOBSCHATh NPUYUHBI JOCTHIKEHHUS (HEIOCTHXKEHUS) pe3yJbTaToB JESATENIbHOCTH, aBaTh
OLIEHKY NMPHOOPETECHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ[ BBINOJHEHUS (PU3UUECKOTrO
UCCJIEIOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, M3MEHHUBIIUXCS CHUTyalui,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHUIM.

3) SMOITMOHAIbHBIA WHTEJICKT:

CTaBUTH ce0sl HA MECTO JIPYTroro 4YeJOoBeKa B XOJ€ CIOpa WM JTUCKYCCUU HA HAYYHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOTO.

4) npunsiTie ceOs U IPyTrux:

MpHU3HABaTh CBOE MPABO Ha OLIMOKY MpPU pelIeHUH (PU3NUECKHX 33/1a4 UM B YTBEPKACHUSIX
Ha Hay4YHbIE TEMbI M TAKOE K€ IPaBo JPyroro.

153.6.4. IlpenmeTHble pe3yabTaThl OCBOSHUS MpOrpamMmbl 1o (pusuke (6a30BbIi YPOBEHB).

153.6.4.1. [IpeameTHbIe pe3ynbTaThl OCBOCHUS MPOrpaMMEBI 10 (PU3KKE K KOHILy OOYYCHHUS B
7 Knacce:

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Yy
00y4aromuXxcsi yMEHUM:

WCTOJIB30BATh MOHATHS: (PU3MUYECKUE M XMMUYECKHE SIBICHUS, HAOIIOIEHNE, SKCIIEPUMEHT,
MOJieJIb, TUIIOTE3a, CAUHUIBI (PU3UUYECKUX BEITHYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BeIleCTBAa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBI)XEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAaeKTOpUs, paBHOJACHCTBYIOIIAs CWI, AepopMalus
(ympyras, maacTu4eckas), HEeBeCOMOCTh, COOOIIAIOIINECS] COCYbL;

pasnuyath sBieHUs (IUQQy3us, TEIUIOBOE IBM)KEHHE YacTHUIl BELIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, WHEPLMs, B3aUMOJECHCTBUE Tell, paBHOBECUE TBEPJBIX
TEJI C 3aKPEIUIEHHOW OChIO BpalleHHUs, Nepeaaya AaBJIeHHUs] TBEPAbBIMH TeJIaMHU, KHUJIKOCTSIMU U
razamu, arMocepHoe JaBlIeHHE, IUIaBAHHUE TeJ, MPEBPALICHUS MEXaHWYECKOM SHepruu) Mo
OMHCAaHUIO UX XapaKTEPHbIX CBOICTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(buznyecKoe sIBICHUE;

pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3MUECKUX SBJICHUHA B OKPYXAIOIIEM MHpPE, B TOM
yrcie (U3NYEeCKue SBICHHUS B MPUPOZE: TPUMEPHI BUKCHUS C PA3IMYHBIMH CKOPOCTSIMH B
KUBOW M HEXHBOH mpupoje, ACWCTBUE CWIIBI TPEHHUS B MPHUPOJE M TEXHUKE, BIUSHHE
aTMoc(epHOro JaBlIeHHs Ha XUBOW OpPraHM3M, IUIaBaHUE pbIO, ppluyaru B TeJe 4esloBeKa, MpU
ATOM MEPEeBOAMTh MPAKTUYECKYIO0 3aJauyy B y4eOHYIO, BBLAETATH CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKku) U3HUECKUX SIBICHUN;

OIUCHIBaTh M3Y4YEHHbIE CBOWCTBA Tel W (PU3UUECKUE SIBICHUS, HUCHONb3Yysd (U3NYECKHE
BEJIMYMHBI (Macca, 00beM, IMIIOTHOCTh BEUIECTBA, BpeMs, MyThb, CKOPOCTh, CPEIHSSI CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHJIa TPEHHs, JaBlieHHe (TBEpAOro Teja, XKHUIKOCTH,
ra3a), BbITAJIKMBAIOIIas CUJIa, MeXaHU4eckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KO3(QUIMEHT MOJIE3HOTO JEHCTBHS MEXaHW3MOB, KMHETHYECKas W MOTEHIHalbHas SHEPTrus),
NP OINWCAHWW TIPABWJIGHO TPAaKTOBaTh (M3WYECKHHA CMBICI WCIIOJIB3YEMBIX BEIWYHH, WX
0003HaUeHHsI U €IUHUIBI (PU3UYECKUX BEIUYHMH, HaXOAUTh (OPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO
(bU3NUeCKyI0 BENWYHHY C IPYTHMMH BEJIMYUHAMH, CTPOUTH TpadUKH U3yUEHHBIX 3aBHCHMOCTEH
(U3NUECKUX BEITHYHUH;

XapaKkTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBJICHHS] U IPOLIECCHl, UCIOJIB3Ys IpaBHiia
CJIO’KEHUS CHII (BAOJIb OJHOM NpsMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIoO
paBHOBecus peruara (0J0Ka), "3070TO€ PaBUIIO" MEXaHHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKON



SHEpruH, IpH ATOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKUE SIBJIECHHUS, NPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallUll PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH IPUUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTBH OOBsICHEHUE U3 | - 2 JIOTMYECKHX I1aroB ¢ UCIOJIb30BaHUEM | - 2 N3yUeHHBIX CBOIMCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelaTh pacueTHble 3a7auu B 1 - 2 nelicTBUS, UCIONIB3Ys 3aKOHBI U (DOPMYJIbI, CBSA3bIBAIOILNE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalM3a yCIOBHS 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCJIOBUE,
HOJCTABIATh (PU3NUECKUE BEINYUHBI B (POPMYJIbI U IPOBOJUTH PACUeThl, HAXOIUTh CIIPAaBOYHbIE
JaHHble, HEOOXOAMMBbIE JJs pEUIeHHUsA 3a/]a4, OIEHMBATh PEATUCTUYHOCTh IOJYYCHHOU
(bu3n4eCcKOil BEITMUNHBL;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOXXHO PELIUTh MPU MOMOIIN (PU3MYECKUX METOJIOB, B
ONKCAaHUM HUCCIIEI0BaHMS BBIICJATh MPOBEPSAEMOE MPEAINooKeHHe (TUIOoTe3y), pa3iuyarb U
MHTEPIPETUPOBATh IOJyYEHHBIM pe3yJbTaT, HaXOAMTHh OIIMOKM B XOJE€ OIBITA, MPOBOJIUTH
BBIBOJIBI 110 €T0 pe3yibTaTam;

MIPOBOJIUTH OTBITHI 1O HAOIIOACHUIO (PU3MUECKUX SIBICHUH WINM (PU3NUYECKUX CBOWCTB TEI:
(GbopMyIMpoBaTh NpOBEpsieMble MPENOI0KEHUs, COOUpaTh YCTAHOBKY H3 MPEIOKEHHOIO
000pyI0BaHUs, 3aIMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI,

BBINOJIHATE NPSMbIE W3MEPEHUsl DPACCTOSHUS, BPEMEHM, Macchl Tella, 00beMma, CUIbl U
TEMIIepaTypbl ¢ UCIIOJIb30BaHNEM AaHAJIOTOBBIX U MHU(POBBIX MPUOOPOB, 3aMUCHIBATH TOKA3aHUS
nprOOPOB C YUETOM 33JJaHHOM aOCOIIOTHOM MOTPELIHOCTH U3MEPEHU;

MPOBOJIUTH HCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (DM3MYECKOH BEIMYHMHBI OT JPYrod c
UCIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHUMOCTH MYyTH PABHOMEPHO JBHXKYILEroCs Teja OT
BPEMEHM [BHKCHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
IOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbl TPEHUs OT IUIOLIAJAU CONPUKOCHOBEHMS TEJ, CHUJIbI
YOPYTOCTH OT YJUIMHEHUS MPY>KUHBI, BHITAJIKMBAIOIIEH CUIIBI OT 00beMa MOTPYKEHHOM YacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT INyOuHBI, Ha
KOTOPYIO IOTPYXEHO TEJIO, YCIOBHUH IJIaBaHUS TeJl, YCIOBUI paBHOBeCUsl pblyara u OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHUM Y4YeOHOTO HCCIIEOBaHUs, COOMpPATh YCTAaHOBKY U BBIIOJHSTH
U3MEpEeHUs, CcleAysd MpeAo)KeHHOMY IUIaHy, (UKCUpPOBaTh pe3yNbTaThl MOJYyYEHHON
3aBHCUMOCTH (PU3UYECKUX BEIUYMH B BUJAE MPEUIOKEHHBIX TaOIUIl M TpadUKOB, MPOBOIAUTH
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYHH (IUIOTHOCTh BEIECTBA KUAKOCTH U
TBEPAOrO Tejla, CUIa TPEHUS CKOJIbKEHUS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JIefcTBYIOIAs Ha TIOTPY>KEHHOE B XKHMJIKOCTb TeNO0, KO3 (UIIUEHT MOJIE3HOr0 JeHCTBUS MPOCTHIX
MEXaHHU3MOB), CJIeysl NMPEAJIOKEHHON MHCTPYKIMM: NPU BBINOJIHEHWH H3MEPEHHM coOupaTh
DKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOM BEJINYUHBL;

co0IIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000PYIOBAHUEM;

UMETh MPECTAaBICHUE O MPUHIMIAX IeHCTBUSA NPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, IUHAMOMETpP, COOOIIAIONINECS] COCynAbl, OapoMeTp, pbluar, MOABMXKHBIA U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTH;

XapaKkTepu30BaTh MPHUHIIMIBI JEHCTBHUS U3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMNCTB C
UCIIOJBb30BAaHUEM HUX ONHUCaHMWs (B TOM 4HCIE: NOAUIMIIHHWKH, YCTPOMCTBO BOJONPOBOJA,
TUIPABIMYECKU TIpPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), HCHOJIb3Ys
3HaHUS O CBOWCTBaX (U3MUECKUX SIBICHUH M HeoOXoAuMble (U3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O PUMeEpax) MPaKTUYECKOTO MCTIOIb30BaHM
bu3nyecKuX 3HaHUM B MOBCEAHEBHOMN KHU3HU AJIs1 o0ecrieueHus: 0€30MacHOCTH MPU 0OpalleHUH C
npubopaMu ¥ TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHMS 3JI0POBbsl U COOJNIOJICHHS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKpYKaIOIlIel cpefe;

OCYILECTBIISATH OTOOP MCTOYHUKOB MH(pOpManuu B MIHTepHETE B COOTBETCTBHHM C 3aJaHHBIM
MOMCKOBBIM 3aIIPpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM M IyTeM CpPaBHEHMSI Pa3IMYHBIX



MCTOYHUKOB BBIJENATh UH(POPMAINIO, KOTOpas SIBISETCA MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh TPU BBIMOJHEHUH YYE€OHBIX 3a/laHUi HAay4HO-TIOMYJIAPHYIO JIUTEpaTypy
($u3MUecKoro CcoJepKaHHs, CIPAaBOYHBIE MaTepHalibl, pecypchbl ceTu VIHTepHeT, BIAAeTh
npUeMaMHd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

CO3/1aBaTb COOCTBEHHBIC KpaTKHWE MUCHbMEHHBbIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2 - 3
UCTOYHUKOB HH(POpMALMM, B TOM YHCJIE ITyOJUYHO TPOBOIAUTH KpAaTKUE COOOLICHHUA O
pe3ylbTaTax MPOEKTOB WM Y4YeOHBIX HCCIEAOBAHMM, MPU 3TOM TIPAMOTHO HCIOJB30BATh
W3yYeHHBIN MOHATUHHBIN anmapar Kypca (pU3UKH, COPOBOXKIATh BBICTYINICHHE MTPE3CHTAIHECH;

IIPH BBINOJIHEHUHU YUEOHBIX MPOEKTOB U MCCIIEI0BAaHUMN paclpeiesaTh 003aHHOCTH B TPYIIIe
B COOTBETCTBUU C IIOCTABJIEHHBIMM 3aJjauaMH, CJIEIUTh 3a BBIIIOJIHEHUEM IUIaHA JIEHCTBUM,
OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TPYIIIbI, BHICTPAaUBAaTh KOMMYHHUKATHBHOE
B3aMMOJIEICTBHE, yUNTHIBasi MHEHUE OKPYKAIOIIHX.

153.6.4.2. IIpenmeTHBIC PE3yJIBTaTBl OCBOCHUS MTPOTPaMMBbI 10 (PU3HKE K KOHILy 0Oy4YeHUs B
8 kJacce:

[IpenMeTrHbie pe3ynbTaThl HA 0a30BOM YpPOBHE JOJKHBI OTpakaTb CHOPMUPOBAHHOCTH Y
00y4aroIuXxcsi yMEHUM:

UCIIOJIb30BaTh TMOHSATHSA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE [BHWKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAININYECKHE U aMOP(HBIE TEJa, HACHILCHHBIN
¥ HEHACBHIIICHHBII Map, BIAXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSS DHEPrHs, TEIIOBOMN
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
TUDIIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TOJIE;

pa3nuyuath SIBIE€HUSA (TEIUIOBOE pAcIIMpEeHHEe M C)KaTue, TeIUulonepesaya, TEerjaoBoe
paBHOBecHE, CMayMBaHUE, KalWUIApHbIC SBIICHUS, HCIApEeHUEe, KOHJICHCAlLlUA, IJIaBICHHE,
KpucTaJm3anusl (OTBEpJEBaHUE), KUIIEHUE, TeIulonepenada (TErsIonpoBOJHOCTh, KOHBEKIUS,
U3ITyYEHUE), SJICKTpU3AIMs TeJl, B3aUMOJCUCTBUE 3apsAOB, NCHCTBHUS JJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, J€HCTBUE MAarHUTHOTO T0JISl HA IPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHuTHash WHIYKIMS) MO OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUHA B OKPYXAlOIIEM MHpPE, B TOM
ymclie pU3NYecKue SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHHUE M KallUJUIAPHBIE SIBICHUS B
pUpojie, KpUCTaUIbl B IpUpoje, nznydenue ConHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe pOChl, TYMaHa, MHEesl, CHETa, 3JIEKTPUUYECKUE SBJIECHUS B aTMoc(hepe, 3TeKTPHUIECTBO
KHUBBIX OpPraHU3MOB, MarHWTHOE Mojie 3eMiH, Jpeiid MOIHCOB, POJIb MArHUTHOTO TOJS JUIS
KU3HU Ha 3emuie, MOJSIPHOE CUSIHHME, TIPU ATOM MEPEBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHHI;

ONMCHIBATh HM3yUEHHBIE CBOMCTBa Tel M (PU3UUECKHE SBJICHUS, HCIOIb3YS (PU3NUECKUE
BEJIMUMHBI (TeMIepaTypa, BHyTPEHHSI YHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAeTbHAs TEIJI0OEMKOCTh
BElIECTBa, YyJeNbHas TEIUIOTa IUIABJICHUS, yJAelIbHAas TEIUloTa MapooOpa3oBaHUs, YyAeIbHas
TEIIOTa CrOpPaHUs TOIJIMBA, KOI(Q(UIMEHT MOJE3HOro JEeHCTBUSA TEIUIOBOM MAIIWHBI,
OTHOCHUTENIbHAsl BIAXHOCTh BO3/JyXa, D3JEKTPUUECKUN 3apsl, CHJIa TOKa, D3JIEKTPHUECKOe
HalnpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJEIbHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA), MPU OMHCAHUU MPABUIBHO TPAaKTOBAaTh (PU3UYECKHUI CMBICI
UCTIONIb3YEMBIX BETUYHMH, 0003HAUYCHUS M SAUHUIIBI (PU3UIECKUX BEIUYUH, HAXOAUTH (hOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIUYMHY C JIPYTUMHU BEIMYMHAMH, CTPOUTH TIpaUKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

XapaKkTepu30BaTh CBOWCTBA Tel, (hU3MUECKHE SBJIECHUS U MPOIECCHI, UCIONb3YysI OCHOBHbBIE
MI0JIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHLIUI CYNIEPIIO3ULINN
noJie (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa s ydacTka Ielu,
3akoH Jlxoyns-JleHna, 3aKOH COXpaHEHHs SHEPIHH, IPU 3TOM YMETh (POPMYJIMPOBATh 3aKOH U
3aMKChIBaTh €T0 MaTEMaTUUYECKOE BhIPAXKEHHUE;



OOBSICHATH (PU3HUECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyalMi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH
oObsicHeHHue u3 1 - 2 JIOrM4yeckux IIaroB € HCHOJb30BaHMEM | - 2 W3yuYeHHBIX CBOMCTBA
bu3nUecKux ABICHHUH, PU3NIECKUX 3aKOHOB MIH 3aKOHOMEPHOCTEH;

pelaTh pacueTHbIe 3a7auu B 2 - 3 AeHCTBUS, UCIIONIb3Ys 3aKOHBI U (DOPMYJIbI, CBSA3bIBAIOILNE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a yCIOBHS 33/1a4M 3alHCHIBAaTh KPAaTKOE YCIOBUE,
BBISBJIATH HEJOCTATOK JAHHBIX Ul PpEIICHUs 3a/Jauyd, BBIOMpaTb 3aKOHBI M (HOPMYJIBL,
HEOOXOUMBIE [UIsl €€ pElIEHUs, NPOBOJUTH PacdyeTbl M CPAaBHMBATh IOJYyYEHHOE 3HAUEHUE
(Gu3M4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh NpPOOJIEMbI, KOTOPHIE MOKHO DPEIIMTH MPHU MOMOIIN (HU3MUECKUX METOJOB,
UCTONb3Yysl OINMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIONIOKEHHE, OLEHUBATh
IIPABWJIBHOCTb NOPSIZIKA IPOBEIEHUS UCCIIEOBAHUSL, IPOBOAUTH BHIBOJIBI;

IIPOBOJIUTH ONBITHl IO HAOMIOAEHUIO (U3NYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Tell
(KanmWJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJCHHUS BO3JIyXa OT €ro oObema, TeMIepaTyphl,
CKOpOCTM IIpoliecca OCTbIBAaHMS M HarpeBaHWs IpU H3IYYEHUH OT LBeTa W3JIydaromei
(moryomaroieil) MOBEPXHOCTH, CKOPOCTb HUCHAPEHUs BOABI OT TEMIIEPATYpPbl >KUJIKOCTH U
IUIOIAAM €€ IOBEPXHOCTH, AJIEKTpU3allUs TeJ U B3aMMOJAEHUCTBUE 3JIEKTPUUYECKUX 3aps/IOB,
B3aMMOJICICTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlIW3allksl MAarHUTHBIX IIOJIEH MOCTOSHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOTO IOJs Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMarHuTa,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSSHHOINO  TOKa):  (OpMyIHpoBaTb  MPOBEPSEMbIE
IPENONI0XKEeHUs, COOUPaTh YCTAHOBKY M3 MpPEUIOKEHHOTO0 OOOpYJOBaHUS, OINHUCBHIBATH XO[
OTIBITa U POPMYJIHPOBATH BHIBOJIBI,

BBINOJIHATE NPSIMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEILHOW BIIaXKHOCTH BO3/yXa, CHIIBI
TOKa, HANpPSKCHHWS C HCIOJIb30BAHMEM AaHAJOTOBBIX NPUOOPOB W JATYMKOB (PH3MUECKUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAThl U3MEPEHUH C yUETOM 33/1aHHON aOCOIIOTHON MOIPEIIHOCTH;

MPOBOJIUTH HCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (DM3MYECKOH BEIMYMHBI OT JPYrod c
UCIOJIb30BAaHUEM MPSIMBIX HM3MEpPEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIM HOMEPEUYHOr0 CEUEHUs U YAEIbHOTO CONPOTHBIIEHUS BELIECTBA IPOBOJHUKA,
CWJIBI TOKa, HMAYIIET0 Yepe3 IPOBOAHHMK, OT HAINpPSDKEHHMs Ha IPOBOJHUKE, HCCIEIOBAaHUE
MOCNIEZ0OBATENbHOIO W MapajyieIbHOIO  COEJWHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UcclieIoBaHue, cCOOMPaTh YCTAHOBKY U BBIMOJHATH U3MEPEHHUS, CIeLys IPEJIOKEHHOMY TUIaHy,
¢ukcupoBaTh pe3yJbTaThl MOJTYYEHHONW 3aBUCUMOCTU B BHUJAE TaOJMI] U rpaUKOB, MPOBOJUTH
BBIBOJIBI 110 pP€3yJIbTaTaM UCCIIEIOBaHMS;

MPOBOAUTh KOCBEHHBIE H3MEpPEHUs (QU3NYECKUX BeJWYMH (yIelbHas TEMJI0EMKOCTh
BEIIECTBA, COMNPOTHUBICHHE IPOBOJHUKA, paboTa M MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUTAHUPOBAaTh M3MEPEHMs, COOMpATh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAYs MNPEJI0KEHHON
WHCTPYKLNH, Y BBIYUCIIATh 3HAYCHUE BEITUYHHBI;

co0IIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh NMPUHIHUIIEI 1eHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
MCIIOJIb30BaHUEM MX ONHKCAHUS (B TOM YHUCIIE: CUCTEMA OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBast
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKOM SHEPrHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE MPEIOXpPaHUTENH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), HCIOJNb3ys 3HAHHS O CBOMCTBax
buznyecKux sBICHUN U HEOOXO0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIe TEXHUYECKUE YCTPOUCTBA U U3MEpPUTENbHBIE TPHUOOPHI MO CXeMaM U
CXEMaTU4YHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CrOPAHMsI, dJIEKTPOCKOI, PEOCTAT), COCTABIISTh CXEMBbI 3JIEKTPUUECKHUX
Heneil ¢ mocsaenoBaTeNIbHBIM U MapajuleIbHBIM COETUHEHUEM AJIEMEHTOB, pa3jiinyas YCJIOBHbIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIETIeH;

MPUBOJIUTH IPUMEPHI (HAXOAUTh HHPOPMAIIUIO O MPUMEPAxX) MPaKTUUECKOT0 UCIIOIb30BaHUS
(bu3nUecKrx 3HaHUH B MOBCEIHEBHON KM3HM Il o0ecTiedeHns: 6e30M1acHOCTH P 0OpallieHUH ¢



npubopaMd U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbsI U COOJIOJEHUS HOPM
HKOJIOTMUECKOTO MIOBEJIEHUS B OKPYKAIOILIEH CPELE;

OCYIIECTBIATh MOUCK HHQOpMAIMK (PU3NYECKOro cojaepkaHus B MHTepHeTe, HA OCHOBE
UMEIOIIMXCA 3HAHUW W IyTEeM CpaBHEHHUS JIONMOJHUTEIbHBIX HCTOYHUKOB  BBIIETSATH
nH(pOpMalLIHIO, KOTOpas SBJISIETCS IPOTUBOPEUUBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;

WCIOJIb30BaTh TPU BBIMIOJHEHUN YYEOHBIX 3aJlaHUH HAyYHO-TIOMYJISIPHYIO JIUTEpPaATypy
buznyecKkoro coaep:KaHus, CHpPaBOYHBbIE MaTepUalbl, pecypchl cetu VIHTepHeT, BIAJETh
npreMaMHd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpPMANMKA W3 OHOW 3HAKOBOUN
CUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBIE IMCBMEHHbIE M KpaTKHE YCTHbIE COOOmIeHus, 0000Imas
MH(GOPMALIMIO U3 HECKOJIBKMX HCTOYHUKOB, B TOM YHCIE MyOIMYHO MPEICTaBISTh Pe3yIbTaThl
MPOCKTHOM WM MCCIIENOBATENLCKOW JIESITEIbHOCTH, IPU STOM TIPaMOTHO HCIIOIb30BATh
M3YYCHHBII MOHATUIHBIN anmnapaT Kypca GU3UKH, COMPOBOXKIATH BHICTYIIICHUE MPE3EHTAIUEH;

MpU  BBINIOJHEHUM YYEOHBIX TIPOCKTOB HM HUCCICIOBAaHWA (DU3MYECKHX TIPOIECCOB
pacnpenensaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUH C MTOCTABICHHBIMU 3aJjauaMu, CIEIUTh 3a
BBITIOJIHCHUEM IUJIaHA JCUCTBUH M KOPPEKTUPOBATh €ro, OICHWBATH COOCTBEHHBIM BKJIaJa B
NEeSTENIbHOCTh ~ TPYMIbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IPOSBISS
TOTOBHOCTP pa3peraTh KOH(QIHKTHI.

153.6.4.3. IlpenmeTHbIe pe3yibTaThl OCBOCHUS MPOrpaMMBbl IO (U3HKE K KOHIY 0Oy4eHHUs B
9 kiacce:

[IpenMeTrHbie pe3ynbTaThl HAa 0a30BOM YpPOBHE MOJKHBI OTpakaTb CHOPMUPOBAHHOCTH Y
00y4aroIuXxcsi yMEHUM:

UCIONIb30BaTh  TOHATHSA: CHCTeMa OTCYeTa, MaTepuanbHas TOuYKa, TPaeKTOPHs,
OTHOCHUTEIIFHOCTh MEXaHHUYECKOTO JBIDKEHUS, nedopMarus (ynpyras, IuracTudeckas), TpeHue,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U TMEPErpy3Kd, LEHTP TAKECTH, abCOIIOTHO
TBEP/OE TEJO, UEHTP TSXKECTH TBEPJAOIO TENa, pABHOBECUE, MEXaHUYECKUE KOJIeOaHUsI U BOJIHBI,
3BYK, MH(PPA3BYK U YJIbTPA3BYK, SJIEKTPOMArHUTHBIE BOJIHBI, IIKANa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M TATBHO30PKOCTh, CIIEKTPHI UCITYCKAHUS W IOTJIONMIEHUs, abda-, OeTa- u
raMmMma-u3JIy4eHusi, U30TOIbI, SACPHAst SHEPreTHKA;

paznuuaTh SIBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOE [BIKEHHUE,
PaBHOYCKOPEHHOE TMpPSIMOJMHENHOE [BIKEHHE, CBOOOJHOE TaJCHHE Tel, pPaBHOMEPHOE
JIBIDKEHUE TI0 OKPY>KHOCTH, B3aUMOJICMCTBUE Te€J, PEaKTUBHOE JBUKEHUE, KoJieOaTeIbHOE
JIBUKEHHE (3aTyxXalolle W BBIHYXKJICHHBbIE KoNeOaHMs), pE30HAHC, BOJIHOBOE JBHKEHUE,
OTpa)keHHE 3BYKa, MPSAMOJMHENHHOE pacHpOCTpaHEHUE, OTPaKEHHE M IpPeOMJIEHHE CBETa,
MOJIHOE BHYTPEHHEE OTpaKEHHE CBETa, pa3ioKeHHe Oeloro CBeTa B CIEKTP U CIOKEHUE
CIIEKTPAJIbHBIX IIBETOB, IUCIEPCHUSI CBETA, €CTECTBEHHAS PaJMOAKTUBHOCTH, BO3HHKHOBEHUE
JUHENYaToro CreKTpa H3Iy4YeHHs) MO OMHCAHMIO HMX XapaKTEepPHBIX CBONCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIONTUX JTaHHOE (PU3UUECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE W3YUYCHHBIX (PU3NYECKUX SBICHUN B OKpYXaromiem Mupe (B TOM
yucie (U3NYECKUe SBICHUS] B MPUPOJIE: MPUIMBBI U OTIUBHI, ABMXKeHUE TiaHeT CoHeYHOU
CHUCTEMBI, PEAKTUBHOE [BW)XEHHE >KUBBIX OPraHU3MOB, BOCHPHUSITHE 3BYKOB KMBOTHBIMHU,
3eMJICTPSICEHNUE, CEMCMHUYECKHE BOJIHBI, I[yHAMH, 9XO0, I[BETAa TEJ, ONTHYECKHE SBIICHUS B
npupoje, OHMONOTHYECKOe [eHCTBHE BUAMMOIO, YIbTPA(QHOIETOBOTO M PEHTTEHOBCKOTO
W3IIyYeHUI, €CTECTBEHHBIM paauoaKTUBHBIA (OH, KOCMHUUYECKHE JIy4YH, paTdOAKTHBHOE
U3JIy4YeHUE MPUPOJHBIX MHUHEPAJIOB, JEUCTBHE PAJAMOAKTUBHBIX HU3IyYEHUU HA OpraHu3Mm
YEJI0BEKa), IPU 3TOM TIEPEBOJIUTH MPAKTUUYECKYIO 33/1auy B yU4eOHYIO, BBIJICTSATH CYIIECTBEHHbBIC
CBOIicTBa (TTpU3HAKK) PU3NIECKUX SBICHUI;

OTHCHIBAaTh M3YYCHHBIC CBOWCTBA TE€N W (DU3WYECKUE SIBJICHHS, HCTONB3Ys (PU3MUECKHE
BEJIMYMHBI (CPEIHSS U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE,
nepeMenieHre, MyTh, yrioBas CKOPOCTh, CHJIa TpPEHUs, CHJa YIPYroCTH, CHJIa TSKECTH,
YCKOpEHHE CBOOOJHOTO MaJeHUsi, BEC Tejla, MMITYJIbC Tella, UMIYJIbC CHIIBI, MEXaHUYECKas
paboTa W MONIHOCTH, MOTEHIIMATIbHAS JHEPTUS TeJa, TMOIHATOrO HaJl TOBEPXHOCTBHIO 3EMIIH,



NOTEHIMAJIbHAS SHEPrHsl CXKAaTOM NpYyKUHBI, KHHETUYECKas SHEpPrus, IMOJIHAs MeXaHH4yecKas
SHEPrus, MEpUoJ M 4YacToTa KOJIeOAaHWH, AJMHA BOJIHBI, I'POMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJIOMIICHHUS CpeAbl), NPH ONUCAHUM IPABHIBHO TPAKTOBATh
(Gu3NUeCKUil CMBICI UCTIOIB3YEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3NUYECKUX BEITUYUH,
HaXoAuTh (OPMYJIbl, CBSI3bIBAIOIIUE JaHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYIMMH BEIHMUYMHAMH,
CTPOUTH TPAPUKHU U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKUE SBJICHUS M IPOLECCHI, MCIOJb3Ys 3aKOH
COXPAHEHHUS SHEPruH, 3aKOH BCEMHPHOIO TATOTEHMSI, MPUHLMII CYNEPIIO3ULUU CHJI, IPUHLIUI
oTHOocuTenbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs HMIYJIbCA, 3aKOHBI
OTpPaXKEHMsI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUsS 3apsAA0BOIO M MAcCOBOIO UUCEN IPU
ANIEPHBIX PEaKLUsAX, MPU 3TOM (OPMYIHPOBATh 3aKOH M 3allUCBIBAThb €r0 MaTeMaTHYecKoe
BBIPAXECHMUE;

OOBSICHATH (hPU3MUYECKHE MPOLECCH U CBOMCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE CUTyalMi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
o0BsicHEeHHEe U3 2 - 3 JIOrMYeCKHUX MIaroB C HUCIOJb30BaHHEM 2 - 3 U3y4EHHBIX CBOMNCTBA
(bu3nUecKuX SABICHUH, PU3NIECCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

pelaTh pacueTHble 3a/7a4yM (ONUparolUecs Ha cucTeMy U3 2 - 3 ypaBHEHUI), UCIONb3Ys
3aKOHBI U (POPMYITBI, CBSA3BIBAIOIINE (PU3NUCCKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4H
3allUCBIBAaTh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTAIOLIME WJINM M30bITOUHBIEC JTaHHBIE, BBIOUPATh
3aKOHBI W (OPMYJBI, HEOOXOAWMBIC JJISi PpEHICHUs, IMPOBOAWUTH pacueThl M OICHUBATh
PEATMCTUYHOCTD MOJyYEHHOT 0 3HaueHHsI (HPU3MUECKO BEIMUHHBI,

pacro3HaBaTh MpPOOJIEMBI, KOTOPHIE MOKHO DPEIIMTH TPHU MOMOIIN (H3MUYECKUX METOJOB,
UCTONb3Yysl ONMCAaHUE HCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOJIOKEHHE, OLIEHUBATh
IPABWJIBHOCTb MOPSAJIKA IPOBEIACHUS HCCIIEIOBAaHUS, MPOBOJUTH BBIBOJbI, MHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOEHUHN U ONBITOB;

MIPOBOJIUTH ONBITHI N0 HAOIIOACHUIO (DU3NYECKUX SIBICHUH WM (PU3MUYECKHX CBOWCTB TEJ
(u3y4yeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHMs SHEPrHM, 3aBUCHUMOCTh Iepuoja
KOJICOAHUH TPYKUHHOTO MassTHUKA OT MACChI TPy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYbl MaJIbIX KoJieOaHUM, MPsIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0er1oro
CBETa B CIIEKTp, U3yUYE€HHE CBOMCTB M300pa’KE€HUS B IUIOCKOM 3€pKajleé U CBOMCTB M300paKEHUS
npeaMera B cobuparolei JInH3e, HaOi0IeHHEe CIUIOIIHBIX M TMHEWYaThIX CIIEKTPOB U3ITYyUYSHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pYyI0BaHMSI, ONUCHIBATH X0
OTIBITA U €T0 PE3yIbTaThl, POPMYIUPOBATH BHIBOJIBI,

MIPOBOAUTH MPH HEOOXOAMMOCTH CEPUIO MPSAMBIX U3MEPEHUI, ONpeieNnisis cpelHee 3HaueHue
u3MepseMoil BenU4rHbl ((POKYCHOE paccTOsiHME coOMparomieil JMH3bI), 000CHOBBIBaTH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

MIPOBOJIUTH UCCIIE0OBAaHUE 3aBUCUMOCTEH (PU3NUECKUX BEIMYUH C UCIOJIB30BAHUEM IPSMBIX
M3MEpEeHHl (3aBUCUMOCTh NIyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBYKEHUU 0€3 HayalbHOMN
CKOpOCTH, NepHoja KojaeOaH!i MaTeMaTHYeCKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaXKeHMsI CBETa OT yrja MaJeHus M yrjia IpejJoMJIeHUs OT yIia MaJeHus): IJIaHUPOBaTh
UCCIIEIOBaHUE, CaMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCHUPOBATh PE3yJbTaThl MMOIY4YEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUJE TaOnull U TpaduKOB, MPOBOAUTH BBIBOJBI IO
pe3yJbTaTaM MCCIIEeJOBAHUS;

MPOBOANTH KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIHUYMH (CpPEeIHSs CKOPOCTh U YCKOpEHHE
TeJa PU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOTO Ma/IeHUs, ’KECTKOCTh MPYKHUHBI,
KOA(P(UIIMEHT TPeHHsI CKOJIBbXKEHHs, MeXaHudeckas paboTa M MOIIHOCTb, YacTOTa U TEPUOJ
KOJIEOAaHUH MaTeMaTHUeCKOro M MPYKHMHHOTO MAasTHUKOB, ONTHYECKass CHjla coOuparoieit
JIMH3bI, PAJUOAKTUBHBIM (OH): IJIAHUPOBATH H3MEPEHHUs, COOMpPaTh SKCHEPUMEHTAIbHYIO
YCTAHOBKY U BBINOJIHATH U3MEPEHHUS], CIeAys MPEUI0KEHHOW HHCTPYKIINH, BBIYUCIATh 3HAUYCHHUE
BEJIMYMHBI M aHAJIM3UpOBAaTh MOJYYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOM MOrPEHIHOCTH
U3MEPEHHUI;

co0III0AaTh MpaBuiia TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;



pa3nuuaTh OCHOBHBIC NPH3HAKHA M3YyYCHHBIX (M3MYECKUX MOJENEH: MaTepuaabHas TOYKa,
abCOJIIOTHO TBEPJIOE TEJIO, TOUCUHBII HCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, IUTaHEeTapHas MOJEb
aToMa, HyKJIOHHAsl MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIHUIIEI IEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOMCTB C
UCIIOJIb30BAHUEM UX OMHMCaHMS (B TOM YHCIIE: CIIUAOMETD, NATUYUKH MOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHS, paKeTa, 5XOJOT, OYKH, IepUCKom, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), MCHoib3ys 3HAHHMA O CBOMCTBaX (PU3MYECKUX
SIBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMBI M CXEMAaTWYHbIE DPUCYHKM M3YYEHHBIX TEXHHYECKHX YCTPOHCTB,
U3MEPUTENBHBIX TNPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB TMpPH pPEUIeHHH Yy4yeOHO-
NPAaKTHYECKHUX 3a7a4, ONTHYECKHE CXEMBI JUIS TIOCTPOCHHS M300paKeHUH B TUNIOCKOM 3€pKaje U
coOuparoIei TMH3eE;

HPUBOIUTH IPUMEPHI (HaXOIUTh HH(POPMAIHIO O IIPUMEPAX) IPAKTHUECKOT0 HCIIOIb30BAHMS
¢u3nUecKrux 3HAHUH B MOBCEIHEBHOW KHU3HM I 0OOeCTIedeHUsT Oe30MIaCHOCTH MPH 0OpaIeHUH C
npubopaMH ¥ TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbS M COOIIOACHHS HOPM
HKOJIOTHYECKOTO MTOBEJICHHS B OKPYKAIOIIEH Cpene;

OCYIIECTBIISATH MOUCK HHPOpManuu B IHTEepHETE, CaMOCTOSTENBHO (POPMYITHPYS TOMCKOBBIN
3arpoc, HaXOAWUTh IyTH ONPEACICHHS JOCTOBEPHOCTH IOJyYeHHOH WH(pOpMAIMKd HAa OCHOBE
UMEIOLINXCS 3HAHUN U JOTIOJIHUTEIBHBIX HCTOYHUKOB;

WCIIOJB30BAaTh TIPU BBINOJHEHWH YYEOHBIX 3alaHUil HAay4YHO-IOMYJIIPHYIO JIUTEPaTypy,
CIIpaBOYHBIC MaTepHaibl, pecypchl cetu VIHTepHeT, BiIajeTh NpPHEMaMH KOHCIIEKTHPOBAHHUS
TEKCTa, mpeoOpa3oBaHusi HHPOPMAILIUN U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/71aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHMS Ha OCHOBE MH(OpManuu u3
HECKOJIbKUX  HMCTOYHHMKOB, MyOJIMYHO  TPEACTABIATh  PE3yJNbTaThl  NPOCKTHOH WK
UCCIIEI0BATEIbCKOM ESITENbHOCTH, IPU 3TOM TPAMOTHO UCIIOIB30BATh H3YUCHHBIH MOHATUHHBIHN
amrmapar “3y4aeMoro pasnena (U3MKA U CONPOBOXKIATh BBHICTYIUICHUE MPE3CHTALUEH C yU4EeTOM
0COOCHHOCTEH ayJUTOPHH 00YUAIOLIHXCH.

TEMATHUYECKOE IINIAHUPOBAHHUE 7 KJIACC

Ne Haumenosanue Kommgects DneKTpOHHBIE 00pa30BaTeIbHbIC Ilenessie OPUEHTUPHI

pazznena (TeMbl) 0 4acoB pecypcsl pe3yNnbTaTOB  BOCIHUTAHHS
YpOBHE  HayaJbHOro  0OILIero
o0Opa3oBaHUs (mporpamma
Bocutanus MBOY «COIIl Ne
50%)

1 Ouznka u 4 http://school-collection.edu.ru LleHHOCTH Hay4YHOTO 3HAHUS
(usmuecKre METO/IbI http://elkin52.narod.ru/ I'paxxiaHckoe BOCIIUTAHHUE
U3YYEHUS IPUPOJIbI 4 http://interfizika.narod.ru/index.html | IarproTuveckoe BocnuTaHue
Jaca https://resh.edu.ru/

2 IepBoHauaNbHbIE 6 http://school-collection.edu.ru LleHHOCTH HAYyYHOTO 3HAHHS
CBEJEHUS O http://elkin52.narod.ru/ I'paxxiaHckoe BOCIIUTAHUE
CTPOCHHH BEIIECTBA http://interfizika.narod.ru/index.html | IlaTproTHyeckoe BocnuTanue
6 yacos https://resh.edu.ru/

3 JBmxenne u 20 https://www.sites.google.com/site/sai | IleHHOCTH HAYYHOTO 3HAHHS

B3aMMO/IEHC tpofizike/home I'paxkaaHckoe BOCIIMTaHHE
TBHUE TEJ http://www.fizika.ru/ IMaTpuoTHYECKOE BOCIIUTAHHE
http://www.all-fizika.com/
https://learningapps.org/index.php?ov
erview&s=&category=0&tool=
http://physics03.narod.ru/

4 JlaBnenue TBepabIX 21 https://www.sites.google.com/site/sai | LleHHOCTH HAy4YHOTO 3HAHUS
TeJN, KUAKOCTEH 1 tpofizike/home I'paxxnanckoe BOCIIUTaHHE
ra3oB http://www.fizika.ru/ [MTarproTnueckoe BocIiuTaHNe

http://www.all-fizika.com/
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https://learningapps.org/index.php?ov
erview&s=&cateqgory=0&tool=
http://physics03.narod.ru/

5 Pabota 1 MOIIHOCTB. 17 https://www.sites.google.com/site/sai | LleHHOCTH HAyYHOTO 3HAHHS
OHeprus tpofizike/home I'paxknanckoe BOCITUTaHHE
http://www.fizika.ru/ [MaTpuoTndeckoe BOCIHUTAHHE
http://www.all-fizika.com/
https://learningapps.org/index.php?ov
erview&s=&category=0&tool=
http://physics03.narod.ru/
OBLIEE 68
KOJIMYECTBO
YACOB 110
YUYEBHOMY
TIJIAHY
TEMATHUYECKOE INTAHUPOBAHUE 8 KJIIACC
Ne HaunmenoBanue Konmuects DJIeKTpOHHBIE 00pa30BaTEIbHBIC LeneBbie OPHEHTHPbI
pasnena (TeMbi) 0 9acoB pecypcebl pe3y/bTaTOB  BOCIUTAHUS  Ha
YPOBHE  HAYaJbHOTO  OOIIEro
o0pa3oBaHUsA (mporpamma
Bocriutanuss MBOY «COIII Ne
50»)

1 TemnoBble ABICHUS 29 http://school-collection.edu.ru LleHHOCTH HAYyYHOTO 3HAHUS
http://elkin52.narod.ru/ I'paxkaaHckoe BOCITHTaHHE
http://interfizika.narod.ru/index.html | TlarpuoTiyeckoe BocuTanue
https://resh.edu.ru/

2 DreKkTpuvecKue u 39 http://school-collection.edu.ru LleHHOCTH HAyYHOTO 3HAHUS

MarHUTHBIC SBJICHHUS http://elkin52.narod.ru/ I'paxxaanckoe BOCIIMTaHHE
http://interfizika.narod.ru/index.html | TlarproTiyeckoe BocnuTanue
https://resh.edu.ru/
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