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INOACHUTEJBHASA 3AIINCKA

AnanTtupoBaHHas pabouasi mporpamMMa 1o (U3MKe Ha YPOBHE OCHOBHOTO
oOmiero o0pa3oBaHUsl COCTaBjeHa HAa OCHOBE TOJIOKEHUH U TpeOOBaHMI K
pe3yibTaTaM OCBOCHHMSI Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOU
nporpammsl, nipeactabieHHbix B GI'OC OO0, a Takxke ¢ yuérom deaepanbHON
paGoueii mporpammbl BocnuTaHuss u KoHmenuuu mnpenonaBaHus y4eOHOTO
npeamera «Pu3uKay.

Copepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUPOBAHKE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPTaHU3ALMIO H3YYCHHUS
(GU3MKKM Ha NESITENIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4YeHHUs], a TAKKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHusl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTD
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTHKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMMa mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOILY YYUTENIO B CO3/IaHNU paboveil mporpaMMbl IO YYEOHOMY IIPEIMETY.

®duszurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIOTHEeH, acTpoHOMHUEH © (U3UICCKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYIO KAapTUHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

® Hay4HO OOBSACHSTH SIBJICHUS;

¢ OICHHBATh U IIOHUMATb 0COOEHHOCTH HAaYIHOTO UCCIICTOBAHUA,

¢ HMHTCPIPCTUPOBATDH JaHHBIC u HCIIOJIB30BaTh HAayYHBIC
JA0Ka3aTcCJIbCTBA JJIA ITOJTYYCHUS BBIBOJIOB.



[lenrn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpeneneHnsl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «Dusmka» B
oOpa3oBaTenpHBIX opraHu3auusax Poccuiickoit @enepamuu, peaau3yrOIINUX
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekaopst 2019 r. Ne [TK4BH).

Hean uzyuyenus Gpusuku:

® TMpUOOpPETEHUE HUHTEpeca U CTPEMIJICHHS OOY4YalolUMXCs K HaydHOMY

W3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHUE
MCCIIE0BATEIBCKOTO OTHOWIEHUS K OKPYKAOIIUM SIBJICHUSIM;

L (bOpMI/IpOBaHI/IC HAaY9YHOI'O MHPOBO33PCHHA KaK PpPC3yjibTaTa HN3YUYCHUA
OCHOB CTPOCHHUA MATCPUU U (bYHIIaMGHTEUII)HLIX 3aKOHOB (1)I/IBI/IKI/I;

e (opmupoBaHHE MPEACTABICHUN O POy (DU3UKH JJISl PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

e pa3BUTHE TMPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oyayuei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTikeHne 3TUX LieNied mporpamMMbl 1o (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONUX 3a1aY:
e mpuOOpeTeHHWE 3HAHWH O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

® [pUOOpPETEHUE YMEHUW OMHCHIBATH U OOBSACHATH (DU3UUYECKUE SIBJICHUS C
UCIIOJIb30BAaHUEM TMOJIYYEHHBIX 3HAHUN;

® OCBOCHHE METOJ0OB pEUICHUS MPOCTEUMIIMX PACUYETHBIX 3a4a4 C
UCIIOJIb30BaHUEM (DU3MYECKUX MOJENCH, TBOPUYECKMX U TIPAKTHUKO-
OPUEHTUPOBAHHBIX 3314,

® pa3BHUTHE YMEHUN HAOIIOIAaTh MPUPOIHBIC SIBIICHUS U BBHITIOJHATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEITLHBIX TPUOOPOB;



e ocBOeHHE MPUEMOB pabOTHl ¢ MHPOpMAIMel (PU3NIECKOTO CoMepKaHus,
BKJItOYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHUECKOE OLIEHWBaHNE NH(POPMAIIH;

® 3HAKOMCTBO €O cepamu IpoheCcCUOHATBHON E€ATEIbHOCTH, CBA3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMHU TEXHOJOTUSMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3HMUECKON HAYKH.

Ha wusydyeHue ¢Gu3MKM Ha ypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
orBoauTca 34 4daca.

[Ipennaraemslii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUYUTelb JIeJaeT BIOOp MPOBEICHUS
7a00paTOpHBIX pPabOT U OMNBITOB C Y4ETOM MHIUBUAYAJIbHBIX OCOOEHHOCTEN
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAJIbHBIX 3aJaHMi, MpenJaraéMblX B pamKax
OCHOBHOT'O T'OCY/IapCTBEHHOT'0 9K3aMeHa 110 (pU3HUKe.



COAEPXKXAHUE OBYUEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelWyuH. DPuUznyecKue
npubopsl. [lorpentHocts u3mepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EctecTBeHHOHAy4YHBI METOJ] TO3HAHMA: HAONIOIEHWE, TOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIIB)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmoaemMoro aByieHus. Onucanue GU3NUECKUX sIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1.

MCX&HI/I‘IGCKI/Ie, TCIINIOBBIC, OJJICKTPUYCCKHUEC, MAIrHUTHBIC, CBCTOBLIC
SABJICHUA.

dwusuveckre MpUOOPHI U MPOIIEIypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1.
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OmnpeneneHune 1eHbl IeJICHUS MIKaIbl U3MEPUTEILHOTO TTPUbdopa.
N3mepeHne paccTOSHUMN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TeTa.

Ornpenenenue pasMepoB MajbIX TEJl.

W3mepenne Ttemmeparypbl IOPH IOMOIIM >KMJIKOCTHOIO TEPMOMETpa U
JATYMKA TEMIIEPATYPHI.

[IpoBeneHne MCCEeIOBaHUs MO MPOBEPKE TMIIOTE3bI: NAIbHOCTH IOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OOJIbIlle BhICOTA
ycKa.

Paznen 2. IlepBoHayajibHbIe CBEJIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne yactuil BemecTBa. CBs3b CKOPOCTH ABWKEHHUS YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MTPUTSLDKEHNE U OTTAIIKUBAHHUE.



ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIIMYEeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHeIX COCTOSITHUM BOBI.

Hemoncmpayuu.

1. HaGmroaenne OpOyHOBCKOTO JIBH>KEHHSI.

2. Hab6monenue nuddyzum.

3. HaGmonenue  siBlieHUN,  OOBACHAIOMIUXCS  MPUTSDKCHUEM WU
OTTAJKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaol.
1. Ouenka jguaMmeTpa aroMa METOAOM psAoB (C  HMCIOJIb30BAHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOACHHUIO TETIOBOTO PACIIMPEHHUS ra30B.

3. OnbITHI MO OOHAPYKEHHUIO NEHCTBHUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.

Pa3nea 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe NnBWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsii CKOpPOCTh MPU HEPABHOMEPHOM JBHXKEHHH. Pacuér myTtu u
BPEMEHU JIBUKEHHUSI.

SBnenne uHEpUMM. 3aKOH HMHEPUUH. B3aummopaeilcTBHE Tel Kak NpUYHHA
M3MEHEHUSI CKOPOCTH JBWXKEHMsSI Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
o0BEMa BelecTna.

Cuila Kak XapakTepucTuhKa B3auMmozaeicTBus Tei. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTBytomas cuil. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHne MeXaHHUECKOrO ABIKCHUS TeEa.

N3mepeHne CKOpOCTH MPSIMOJIMHEHHOTO JBHIKCHHS.
HaOGmronenue siBfieHust HTHEPIIUH.

Hab6nronenue n3MeHeHusi CKOPOCTH TIPU B3aUMOJCHCTBUY TE.
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CpaBHEHHE Mace 10 B3aUMOJICHCTBHUIO TEJL.



6. CnoxeHue cuil, HapaBJICHHBIX 110 OJJHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimaul.
1. Onpenenenre CKOPOCTU PAaBHOMEPHOIO JIBUKEHHUA (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHure CpeaHel CKOPOCTH CKOJbXKEHUsI Opycka WM IapuKa o
HAKJIOHHOM TJIOCKOCTH.

3. Omnpenenenue WIOTHOCTU TBEPIOIO Tea.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MIPUII0KEHHOMW CHUIIBL.

5. OHBITI)I, ACMOHCTPUPYIOIIHNC 3aBUCHUMOCTL CHUJIBI TPCHHUS CKOJIBKCHHUA OT
BCCa TCJIa U XapaKTCpa COIIPHUKACAIOIMNXCA HOBerHOCTGﬁ.

Pa3znen 4. JlaBiieHre TBEPABIX TeJl, dKMAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUSI U YBEJIUYCHUS JlaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temmeparyphl. llepenaua maBieHus
TBEPABIMU TEJAMHU, XUAKOCTIMH M ra3zamu. 3akoH [lackans. [IneBmarnueckue
MalllUHbl. 3aBUCUMOCTb JABJICHUS >KUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
napagokc. Coolmaromuecs: cocyibl. [ napaBinueckie MEXaHU3MBbl.

Atmochepa 3emnm u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOW 000soukn 3emiu. OmnbiT Toppuuennu. M3mepenue arMmochepHOTro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YDPOBHEM MOPSI.
[TpubopsI 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOTPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.

1. 3aBHCUMOCTH JaBJieHUsI Ta3a OT TEMIIEPATyPHl.

[lepenaua naBiaeHUS KUJIKOCTBIO U Ta30M.
Coobmiaromuyecst COCyIbl.
['mapaBauyueckuit mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.
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3aBUCHUMOCTh BBITAIKUBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHOW YaCTH
TE€JIa Y TTIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLLEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.



8. Ycnosue miaBaHus TeN: IJIaBaHHUE WIIU MOrpy’XKCHUC TCJII B 3aBUCHUMOCTHU
OT COOTHOIIICHUS TNIOTHOCTEH Tea U KUIKOCTHU.

Jlabopamopuvie pabomul u onvimaul.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPpYy>KEHHOH B
KUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BHITAJIKUBAIOIMICH  CHIIBL, JEHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTb.

3. HpOBGpKa HC3aBHUCHUMOCTH BI)ITaJIKI/IBaI-OHICﬁ CHIJIBI, I[GﬁCTBYIOIHCfI Ha TCJIO
B X KNJIKOCTHU, OT MAaCChI TCJIA.

4. OnbIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YACTH T€JIA U OT IJIOTHOCTH KUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30HOABEMHOCTH.

Pa3zgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl ppluara. IIpumeHeHHMe mpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onotroe mnpaBuno» wMexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY Y TEXHHUKE.

Mexanuueckass »Heprus. KuHeTrnueckas M NOTEHUUAJIbHAs JHEPTUS.
[IpeBpailieHre OHOTO BHJIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.
1. Omnpenenenve pa®OThI CUJIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIHHOM MMOBEPXHOCTH.

2. UccnenoBanue ycnoBUid paBHOBECHS phluara.
3. Usmepenue KII/] HakTOHHOM MIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAHEHUS] MEXAHUYECKOW SHEPTHH.
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Pasnen 6. TeruioBble sIBJICHHA.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIAPHO-KUHETHYECKOW TEOPUU CTPOCHHS
BemecTsa. Macca M pa3smepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOIINE
OCHOBHBIE TI0JIOKEHHS MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Mogenu TBEPIOro, KHUIKOIO M TIa3000pa3HOr0 COCTOSIHUW BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOXKEHUH MOJEKYIIPHO-KUHETUYECKON TEOPHH.
CMaurBaHMe U KalWUIIPHBIC sIBICHUS. TeIIoBoe paclIupeHue U CKaTue.

Temneparypa. CBs3p TemMneparypel €O CKOPOCTBIO TEIJIOBOIO JIBHXKCHHSI
yactull. BHyTpenHssi sHeprusa. CrnocoObl M3MEHEHUsT BHYTPEHHEM SHEpruu:
Terionepeaaya U COBEPILECHUE paboTHI. Bunbl TEIUIONEePEaauHn:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3TTyUYEHUE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TeraooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIyioBoro Oananca. [lmaBinenue u
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YJeibHAas TEIUIOTa ILJIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHS OT aTMOC(HEpPHOro
JABJICHUS.

BrnaxnocTh BO3ayXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TenoBble ABUTATENN U 3AIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAaHEHMS U MPEBPALLIEHUS YHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBUIKEHHUS.

Hab6mronenue nuddysuu.
HabGnroneHue siBJCHUI cCMaYMBaHUS U KalTWJUTSIPHBIX SIBJICHHH.

HabnrofgeHue TemioBoro pacuupeHus Tel.
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N3menenue AAaBJICHUA Ta3a IIpU U3MCHCHHUA 00BéMa U Harp€BaHun HJIN
OXJIaAXKXKACHHNU.

[IpaBuna usMepeHus: TeMIeparypsl.
Bubl Temonepenaym.

OxJtaXkieHue Ipu COBEPIICHUHN padOTHI.
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HarpeBanue npu coBepIiiieHUH pabOThl BHEITHUMHU CUJIAMHU.



10.CpaBHeHue TEMIOEMKOCTEHN pa3IMYHbIX BEUIECTB.
11.HaOmroneuue KurexHus.

12.HabmroaeHne moCTOSHCTBA TEMITEpaTyPhI PH TTABICHUH.
13.Mojaenu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.
1. OnbIThl IO OOHAPYKEHUIO ACUCTBUS CHJI MOJICKYJIIPHOTO HPUTSIAKEHUS.

2. OmnBITH 11O BBIpAIIMBAHHUTIO KPUCTAJIIIOB HOBapeHHOfI COJIKM UJIX Caxapa.

3. OnpITel TI0 HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPABIX TEII.

4. OmnpeneneHue TaBIeHHS BO3AyXa B OaJTIOHE IINPULA.

5. OmnbIThl, JEMOHCTPUPYIOIIKME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaGnionenve wuW3MEHEHUsS BHYTPEHHEM OJHEpPruM Tela B pe3yibTare
TEIJIoNnepeayr U padOThl BHEITHUX CHJI.

8. HMccnenoBanue SBICHUS TEIUIOOOMEHA TMPU CMEMIMBAHUU XOJOTHON H
ropsiuer BOJIBL.

9. Ompenenenre  KONMMYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJIOM  TIpH
TEII000MEHE C HAarpeThIM METATUTMUECKUM LIMJITHHIPOM.

10.Ompenenenue yaeabHON TEIUIOEMKOCTH BEIIIECTBA.
11.UccnenoBanue mpoiiecca UCIapeHus.
12.0Omnpenenenre OTHOCUTEIHHOM BIAKHOCTH BO3TyXa.
13.0Onpenenenre yaeabHON TEIUIOTHI IUIABJIEHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBhe
3apspKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mnods. [IpuHuun
CYNEPHO3ULIUN SIIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B KHUIKOCTIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u wMmomHOCTh 3neKkTpudeckoro Toka. 3akoH Jlxoyms—JIenma.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKOro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3yeKTpoMaraHuTHON MHAYyKIMU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa poja 2JIEKTPUYECKUX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TeEl.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DNeKTpocTaTHYeCKast HHAYKIHUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsSI0B.

[TpOoBOJHUKH W TUDJICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOUYHMKH MTOCTOSSHHOTO TOKA.
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JleicTBHS DIEKTPUYECKOTO TOKA.
10.2OneKkTpuYecKuii TOK B KUJIKOCTH.

11.T"a30BBIit pa3psia.



12.VI3mepenne Cuitbl TOKa aMIIepMETPOM.

13.M3MepeHune 3IeKTPUIECKOT0 HAIIPSDKEHHS BOJIbTMETPOM.

14.PeoctaT 1 Mara3uH CONPOTUBIICHUIA.

15.B3aumoielicTBUE MOCTOSHHBIX MAarHUTOB.

16.MozaenupoBaHre HEBO3ZMOXKHOCTH pa3/ICICHUS MOJIIOCOB MAarHUTA.

17.MOILCJ'II/IpOBaHHe MarHUTHBIX II0JICH ITOCTOSIHHBIX MAarHUTOB.

18.0mbIT OpcTena.

19.MarauTHoe 1moJie Toka. DJIEKTPOMAarHur.

20. [leficTBHEe MarHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM.

21.9JI€KTpOI[BI/IFaTCJII) ITIOCTOAHHOI'O TOKA.

22 .VccnenoBaHue SIBICHUS DJIIEKTPOMArHUTHOW WHAYKIIHH.

23.0mpiTer Dapages.

24.3aBUCHMOCTh HaIIPpaBJICHUA HWHIAYKIHOHHOI'O TOKa OT YCJ'IOBI/Iﬁ cro

BO3HHMKHOBCHU:.

25.0neKTporeHeparop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o o~ W

OnpiTel MO HAOJNIONCHUIO BJEKTPU3ALMM Ted HWHAYKUUMEH U MpHU
CONPUKOCHOBEHUH.

HccnenoBanne NEUCTBUS JJIEKTPUYECKOTO TMOJISI HA IPOBOJHUKU W
JIVBJIEKTPUKHU.

COopka u mpoBepka paboThI NEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbl TOKA.
N3mepeHue u peryJiupoBaHue HAIPSAKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYIIETO Yepe3 pPe3UcTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TNPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEYHOrO
CEYEHUs U MaTepHaa.



8. IlpoBepka mpaBwiia CIOXKEHUS HANPSHKCHUNA TPH TOCICIOBATEIHHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juisi CWJIbl TOKa MPU MapaieNbHOM COCIMHEHHUU
PE3UCTOPOB.

10.Onpenenenre paboOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

11.0npenenieHre MOIIHOCTU  3JIEKTPUYECKOIO TOKA, BBIAEISAEMON Ha
pe3ucTope.

12.ViccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, UAYIIETO Y€pe3 JIAMIIOYKY, OT
HaIIpsKECHMS HA HEW.

13.Onpenenenue KI1J[ HarpeBaTens.
14.ViccnenoBanre MarHUTHOTO B3aMMOJICUCTBHS TIOCTOSTHHBIX MarHUTOB.

15. HByLIGHI/IG MaromMTHOI'O II0Js1  IOCTOSAHHBIX  MArdHHuTOB IIpu 50,4
06T>€,Z[HHGHI/II/I H pa3acCIICHUN.

16.VccnenoBanne MeHCTBHSI SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.0nbITbl, J€MOHCTPHUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbl TOKA W HANpaBJEHUS TOKa B
KaTYILKE.

18.13yueHue neicTBUS MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM.
19.KoHcTpyupoBaHue U U3ydeHue padOThl AJICKTPOIBUTATEIS.
20.Uzmepenue KIIJI snexTpoaBUraTeIbHON yCTaHOBKH.

21.0nBbITBI IO HWCCIEAOBAHUIO SIBJICHUS DJICKTPOMArHUTHOW WHIYKIUU:
WCCJIEIOBAHUE W3MEHEHUM 3HAYEHUS W HAIPABICHUS WHAYKIIMOHHOTO
TOKA.
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Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NPSIMOJIMHENHOE
nBrkeHne. HepaBHOMepHOe NmpsMoianHEHOe aBMKeHUE. CpeaHsss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHUH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOE
nagenue. OnsIThl [ anumes.



PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u wactora oOpalueHus.
JIuneinHas u yrioBast CKOpoCTH. LIEeHTpOoCTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H Hprorona. Bropoi 3axkon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMI CYTIEPIIO3ULIMK CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKCHUS, CHIIA
TPEHUs IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTM U 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nageHus. JlBwxenue ruraHer Bokpyr Cosmnma. IlepBas kocmMuyeckasi CKOPOCTb.
HesecoMoCTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUku. AOCOMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mmmyneca. Mmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE JBUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYroCTH,
TpeHusi. CBA3b 3HEPrUM U padoThl. [loTeHIManbHas SHEPrus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMJin. [loTeHIManbHas SHeprus cxxaTtou npyxxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HaGnrogeHne MEXaHUYECKOro JBUKEHUS TEla OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHHE MyTeH M TPACKTOPUN NBIXKCHHSI OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH M YCKOPEHHUS MPSMOJIUHEHHOTO IBUKECHMUS.
HccnenoBanrie Npru3HaKkoB PaBHOYCKOPEHHOTO JIBHXKCHUS.

HaOmronenue aBHMKEHUs Tella 1Mo OKPY>KHOCTH.
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HaOnronenne MexaHn4eCcKuX sIBJICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenmexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBWXCHUU
OTHOCUTEIHHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOpPEHHMs TeJla OT MacChl Tela U ACHCTBYIOIIEH HA HEro
CHJIBI.

8. HaOmronenue paBeHCTBA CHJI PU B3aUMOJICHUCTBUM TEIL.
9. N3meneHue Beca Tea MpU YCKOPESHHOM JIBUYKEHUMU.

10.ITepenaua ummynbca Npyu B3aUMOICHCTBUY Tell.



11.TIpeobpazoBanusi JHEPTUH MIPH B3aUMOICHCTBUHU TEIL.

12.CoxpaHeHne uMItyjibca Ipyu HEYIIPYroM B3auMOJICHCTBUU.

13.Coxpanenue uMmyibca Ipu abCOTIOTHO YIIPYTroM B3aUMOICHCTBUU.

14 . HabmroneHue peakTUBHOTO JBH)KCHHUS.

15.CoxpaHeHre MEXaHMYECKOM SHEPTUU IIPU CBOOOTHOM MAJACHUH.

lG.COXp&HeHI/Ie MEXaHUYECKOU OHCPIUHU IIPpU IBUKCHHUHN TCJIA IO I[CﬁCTBI’IGM

MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KOHCTpYI/IpOBaHI/IG TpaKTa JI1 pa3rOHa U H&HBHGﬁIHGFO PaBHOMCPHOI'O
ABHIKCHHUA MIapUKa WKW TCICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapyKa M0 HaKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM IIJTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CHJIBI TPCHHUA CKOJIBXKCHHUA OT CHIIBI
HOPMAJIBHOI'O OJaBJICHHA.

Onpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKECHUS.
Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
10 TOPU30HTAIIBHON NTOBEPXHOCTH.

10.Onpenenenue pabOTHl CHJIBI  YIIPYTOCTH TIpU  TMOABEME Tpy3a C

HCIIOJIB30BaHHUECM HCIIOABUIXKXKHOT'O U ITOABU>KHOT'O OJIOKOB.

11.N3ydenune 3aKkoHa COXPAHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA M BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenne koneOGaHWl Ten MOJ JEWCTBHEM CHJbI TSHKECTH M CHJIbI

YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHne npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

Ha6JHOII€HI/I€ 3dBUCHUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

2

AKyCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimol.
1. Ompenenenve dYacToThl W TEpHOJA KOJICOAHWH MATEMaTHYECKOTO
MasTHHUKA.

2. OmpeneneHne 4acTOThl U IEPHO/ia KOJIeOaHH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TTepHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. ViccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBUCHUMOCTH TIepHoOJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OnbITEl, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoJa  KojeOaHui
MPY>KUHHOT'O MASITHUKA OT MAacCChl Ipy3a U )KECTKOCTHU NPYKUHBI.

7. N3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Paznen 10. D1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.



ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

OnekTpomMarauTHas npupozga csera. CkopocTb cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CaoiicTBa 3JI€KTPOMarHUTHBIX BOJIH.

2. BoiHOBBIE CBOWMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.
1. 3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO
TenedoHa.

Paznen 11. CBeroBble sIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMenus ConnHna u Jlynsl. Otpaxenue ceta. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHHEe cBeTa. lcmonp30BaHUE TIOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom mydeit B JnuH3e. OnTuyeckas cucrteMa (¢oToarnmapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. bin3opykocTh U
JaIbHO30PKOCTh.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(ucniepcus cBeTa.

Jemoncmpayuu.

1. IIpsmonMHEHOE pacpOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XoJ ny4der B paCCEUBAIONIEH JIMH3E.

[Toryuenue n300pakxeHNuii ¢ TOMOIIBIO JINH3.
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[Tpuniun gevictBus dhoToanmapara, MUKPOCKOTIA M TEJIECKOIIA.



10.Mogensb rnasa.
11.Pa3noxeHue 6e10ro cBETa B CIEKTP.
12.Tlonyuyenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimaul.
1. WccnenoBanue 3aBUCUMOCTH yria OTPa)KE€HUs CBETOBOTO Jyya OT yrja
naJICHuUs.

2. M3yueHue xapakTEepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH YTJia MPEJIOMIICHHUS] CBETOBOTO Jiyya OT yrja
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlonmyuyeHue U300paKeHUM C TOMOIIbIO COOUPAIOIIEH JTHUH3HI.

5. Omnpenenenne GOKYCHOTO pacCTOSIHUSI U ONTUYECKOW CHIIBI cOOMparomen
JIVH3BI.

6. OmBITHI O Pa3I0KEHUIO OEIOr0 CBETa B CIIEKTP.

7. OnpITbl 1O BOCIPUSTHIO LIBETA NMPEAMETOB NMPH UX HAOIIOACHUU uepe3
L[BETOBbIE (DPUIIBTPBI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u noryomieHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpO€HHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. Msorombsl.  PannoakTuBHBIE
npespauieHus. Ilepuon nmonypacnana aTOMHBIX SAED.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b MacChl M SHEpruM. Peakunu CUHTE3a H
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepretuka. JleMCTBUS pPaaUMOAKTUBHBIX H3JIYYECHUW Ha JKUBBIC
OpTraHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3JIy4eHUS U MOTJIOMICHHUS.

CrekTpbl pa3IuyHbIX Ta30B.
CnekTp Bogopoa.

Hab6mronenue Tpekos B kamepe Bunbcona.
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PaboTta cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.



6. Peructparus u3inydeHus IPUPOAHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopusie padomul u onvimel.
1. HabGnrogeHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TPEKOB: M3MEPEHHUE DHEPTUU YACTHUIBI IO TOPMO3HOMY
nyTH (1o ¢otorpadusim).

3. H3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001AIOMINK MOAYJIH TIPEAHA3HAYEH I CUCTEMATU3aIluU
u  0000IEeHWS TPEIMETHOTO  COACPKAaHWSA W OMbITa  JICSITCIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHHH BCEro Kypca (DU3MKH, a TaKKe JJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHY Mo (¢u3uKe Ui O0O0ydaroniuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JIEATEIIBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OoOydeHus, GdopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[IOJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TIpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia pealn3yeTcs
32 CY4€T TOro, 4YTro OOy4YarlIHecs BBIMOIHSIIOT 33JaHusd, B KOTOPHIX UM
npeaaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
¢dbuznyeckue SBJICHUS B OKPYKAIOLIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAyUYHbIE METOAbI UCCIEAOBAHUS (PU3UUECKUX SIBICHUMN, B TOM
YUCJIe JI MPOBEPKU TUIOTE3 U MOITYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JTOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAPUMED, TPAKTUUECKOTO UCTIOIb30BAHUS PA3TUYHBIX HICTOUHUKOB
HSHEPIUM HAa OCHOBE 3aKOHA IMPEBPAICHUS] U COXPAHEHUSI BCEX M3BECTHHIX BUJIOB
SHEPIUM.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIET0o 00pa3oBaHus

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B

HacCTH:

1) MAaTPUOTUYIECCKOI0O BOCIIMTAHUSA

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
(u3nuecKoil HayKH;

- IEHHOCTHOE OTHOIIEHHE K TOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpasKaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCY>K/IEHUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAHME BAXHOCTU MOPAJIBHO-DTUYECKUX IPUHLUIIOB B IEIATEIBHOCTU
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUATHE ICTETUUYECKUX KaueCTB (DU3NUECKON Hayku: €€ rapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
II03HAHUSI MUPA, OCHOBBI PA3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTABIIAIOLLEH
KYJIbTYPBI;

- pa3BUTHE HAay4YHOH JI0003HATEIBLHOCTH, WHTEpeca K HCCIeI0BaTEIbCKON
NeATEIIbHOCTH;

5) ¢opvupoBaHus  KyJAbTYpPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
Os1aromoJry4ust:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTH TpaBUI OE30MacHOTO TOBEASHUS Ha



TPAHCIIOPTC, HA J0porax, € JJCKTPHUYCCKUM H TCIIJIOBBIM O60py,/f[OBaHI/IeM B
AOMAalIHUX YCIIOBUAX,

- chOpMHpPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPU3HAHHUE CBOETO IpaBa Ha
OIIHUOKY U TaKOI'o ke MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCTIMTAHMS:

- aKTUBHOE y4YacTHE B pEIICHUM MNPAKTHYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alluM, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOM HAIMPaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HAHUM;

- HHTEpEC K MPAKTUIECKOMY M3YUYCHHIO TIPO(eCcCHid, CBI3aHHBIX ¢ (DH3UKOM;
7) IKOJIOTrH4e€CKOIr0 BOCIIMTAHUSA:

- OpUEHTAlMs Ha TpPUMEHEHUE (U3WYECKUX 3HAHUM JId pelieHus 3ajad B
o0JIacTH OKpY’Kalolllel cpeibl, IUIAaHUPOBAHUSI TOCTYNKOB W OILICHKH UX
BO3MOXHBIX ITOCJICICTBUU JJIs1 OKPY’KAIOLLIEN CPEbI;

- OCO3HaHHWE IIOOAJIBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M MyTed HX
pelIeHus;

8) aganTanuum K M3MEHSIIONIUMCS YCJOBHSIM COLHMAJIbLHON W NPHUPOTHOM
cpeabl:

- HOTp€6HOCTB BO BSaHMOHCﬁCTBHH IIpHU  BLIIIOJIHCHUHA I/ICCJ'ICI[OBaHI/Iﬁ u
ITPOCKTOB (bHSquCKOfI HarpaBJICHHOCTH, OTKPLITOCTH OIIBITY W 3HAHWAM

APYIux;

- TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NS TCIIbHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YuCie (GOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

- 0CO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JlacTH
busuKy;

- TUTAaHUPOBAHUE CBOETO Pa3BUTHS B NPHOOPETCHHH HOBBIX (HU3UYCCKHUX
3HAHUM;

- CTPEMJICHHUC aHAJIM3UPOBATL U BBIABIIATL B3AMMOCBA3W IIPHUPOEI, 06H_ICCTB3 u
3KOHOMHKH, B TOM 4YUCJIC C HCIIOJIb30BaHHUECM (1)I/ISI/I‘ICCKI/IX 3H&HPII>1;



® - OIECHKA CBOMX JEUCTBHA C YYETOM BIMSHHS HAa OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX IN100aTbHBIX OCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTte OCBOGHHS TpPOTpaMMbl MO (PHU3MKE Ha YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOydatomierocsi OynayT chopMUpPOBaHbI MeTaNpeAMeTHbIe
pe3yJIbTAThI, BKIIOYAIOIINE T03HABATEIbHBIC YHHBEPCAJIbHbBIC yUeOHbIC ICHCTBUS,
KOMMYHUKAaTHUBHBIC  YHUBEPCAIbHBIC  Y4YeOHBIC  JCHCTBHUS,  PETYJSATHBHBIC
YHHUBEpCAIIbHBIC YYeOHBIC JICHCTBUSL.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Ba3oBble Jjornueckue a1eicTBUA:
® BBHIIBISATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(ssBNIEHU);

® yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIacCHU(PHUKAIIMN, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,;

¢ BLIABJIATH 3aKOHOMCPHOCTH U IIPOTHBOPCYHA B paCCMATPHUBACMBIX (I)aKTaX,
JaHHBIX U H&6J’IIOI[CHI/ISIX, OTHOCAIIIUXCA K (1)I/ISI/I‘I€CKI/IM SABJICHUAM,

® BBISIBIIATh MPUYMHHO-CJICJACTBEHHBIC CBS3U MPU HM3YYCHUH (PU3NUECKUX
SIBJICHUI U TPOIIECCOB, JIeJaTh BBIBOJBI C HUCTIOJIb30BAHUEM JICTyKTUBHBIX
U WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

® CaMOCTOSITEIbHO BBIOMpaTh CIOCO0 pelieHus y4yeOHOW (U3MYEeCKOM
3alayu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pPEIICHUs, BHIOOp Hambosee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUER).

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.
® HCIIOJIBb30BATh BOMPOCHI KaK UCCIEA0BATEIBCKUN HHCTPYMEHT MMO3HAHUS;

® [IPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IUJIaHY OIIBIT, HECIOXKHBIM
bu3MYeCKUl IKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOTrO
SIBJICHUS,

® OIICHHBAThb Ha IIPHUMCHHUMOCTD H  O0CTOBCPHOCTDH I/IH(l)OpMaL[I/IIO,
MOJYYCHHYIO B X0A€ UCCICAOBAHUA UIIN OKCIICPUMCHTA,



® CaMOCTOSITENIFHO (hOPMYITHPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIHTATAM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

¢ IIPOTHO3HUPOBATH BO3MOXHOC z[aJILHeﬁmee Pa3BUTHUC (1)I/I3I/ILICCKI/IX
IMpOoHCCCOB, 4 TAKKC BBIABUTATH IIPCAIIOJIOKCHUA 00 ux Pa3BUTHUHU B HOBBIX
YCIOBUAX 1 KOHTCKCTAx.

Pabora ¢ nunopmanmeii:
® [IPUMEHATH Pa3JIMYHbIE METOJbI, HHCTPYMEHTHI U 3alPOCHl PU IOUCKE U
orbope MHGpOpPMAlMU WIM JIAHHBIX C YYETOM MpPEAJIOKEHHON y4uyeOHOMH
¢uznueckoil 3a1auu;

® AHAJU3HUPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

® CaMOCTOSITCIIPHO BBIOMpPATh ONTUMAIBHYIO (OPMY IIPEACTaBICHUS
uHpopMaMu W WUIIOCTPUPOBATh pellaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, luarpaMMaMu, HTHOU rpadukoit u ux KOMOUHAITUSIMH.

KoMMyHUKATHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBHSI:

e B X0jic OOCYXJICHHS Y4eOHOTO MaTrepuaja, pe3yJbTaToB Ja0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOIPOCHI 0 CYIIECTBY 0OCYK/IaeMOM TEMBbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHWE 3aJadyd W TOJJICpIKaHHE
OarokeIaTeIbHOCTH OOIICHUS;

® CONOCTaBJITb CBOU CYXICHHUS C CYXICHUSMH JPYTHUX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MMO3HIIHM;

® BLIpaXXaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U ITMCbMCHHBIX TCKCTAX;

® 1yOJUYHO MPENICTABISATH PE3yIbTAThl BHITOJIHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

® [IOHMMAaTb ¥  MCIOJB30BATh  NPEUMYILECTBA  KOMAaHIHOUM W
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHW KOHKPETHOW (hU3MUeCcKOM
pOOJIEMBI;

® [IPUHUMATH LIEJIU COBMECTHOM AESATENbHOCTH, OPTaHU30BBIBATH JEHUCTBUS
no €€ MOCTWKEHHUIO: paclpeAeisiTh poyid, OOCYKIaThb MpPOLECCHl HU
pe3ynbTaThl COBMECTHOM pabOThI, 0000I1aTh MHEHHUSI HECKOIBKUX JIFOCH;

® BBHINOJIHATH CBOIO YacTh PabOThI, JOCTUrasi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIIPABJICHUI0O W KOOPAWHUPYS CBOMU JEUCTBUA C JPYTHUMHU
YJIeHaMU KOMaH/bl;



OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

CaMoopraHmauml:

BBISIBIISAITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYIOIIUX
JUIS pelieHus (U3nIecKux 3HaHUi;

OPUEHTUPOBATbCA B  PA3IMYHBIX [OAXOAAX MPUHATUSA  PEIICHHM
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
TpyIIoNn);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM PeLeHUs (PU3NUECKOM 3aauu WIn
IUTaHAa HMCCIIEJOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTHPOBATH MPEIJIaracMble BAPUAHTHI PELICHU;

Jie7aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb aICKBATHYIO OLICHKY CUTYAallMH U IIpCJIarars IlJIaH ee HN3MCHCHHMHII,

OOBSCHATh TPHUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS]) PE3yJIbTaTOB
NeSTeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM UHWCIIE€ B XOJ BBHITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENILCTB, WM3MEHMBIIUXCS CHUTYallMi, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATBb COOTBCTCTBUC PE3yJibTaTa ICJIN U YCIIOBUAM,

CTaBUTH Ce0S HA MECTO APyroro 4c€joBC€Ka B XOAC CIiopa UM AUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATb MOTHBbBI, HAMCPCHUA U JIOTUKY APYIroro,

MPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHr (U3NYECKUX 3a1a4 UK
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KkJacce npeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIONB30BaTh  MOHATHS:  (u3MUeckMe ¥ XUMHUYECKHUE  SIBICHMS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMS BemlecTBa (TBEpPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJMHEHHOE), TPAaeKTOpUs, pPABHOICHCTBYIOIIAS
cuna,  gedopmarus  (ympyras, — IUIacCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

pa3indaTthb ABJICHUA (I[I/I(b(bYSI/I}I, TCINIOBOC IBHKCHHC 4YaCTHUIL BCIICCTBA,
PaBHOMCPHOC JABHKXCHHC, HCPAaBHOMCPHOC JBHKCHHC, HHCPILHA,
B3aI/IM0I[eI‘/JICTBI/I€ TCJI, PABHOBCCHUC TBépI[I)IX TCI C SaKPGHHéHHOﬁ OCBIO
BpalicHusA, I1epcaada IaBJICHUA TBépI[BIMI/I TCIaMH, XHIAKOCTAMH H
ra3aMu, aTMOC(l)epHOC JaBJICHUC, I1aBaHUEC TCII, IMpCBPalICHUA
MEXaHMYECKOU BHepFI/II/I) II0 OIIMCAHHIO HMX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKO€ SBJICHHC,

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBICHHA B
OKpYXalollleM MHpE, B TOM 4HcCIe (PU3UUYECKUE SIBICHUS B MPUPOJE:
IPUMEPBI JIBHKCHUS C Pa3IMYHBIMM CKOPOCTSIMH B JKMBOW M HEXKHBOU
IPUPOAE, JACUCTBUE CHUJIBI TPEHUS B IPUPOAEC U TEXHUKE, BIIMSIHHE
aTMOoCc(epHOro JaBJICHUs Ha >KMUBOM OpraHH3M, IUIaBaHUE PbIO, pbluark B
TEJe 4eJIOBEKA, IPU ITOM NEPEBOAUTH MIPAKTUUECKYIO 3a7ja4y B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIAa TAKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIOIIAsl CUJla, MEXaHUYecKas padoTa, MOIIHOCTb, IIEYO CHJIBI,
MOMEHT CWIbl, KO3()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KUHETUYECKas W TOTEHIMAIbHAs JHEPTUs), MPH OMHCAHWW TMPABUIHHO
TPaKTOBaTh  (PU3WYECKU  CMBICT  HUCIOJB3YEMBIX  BEJHYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBuJjIa CJIOKEHUs CUl (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0J0Ka),
«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXaHWYECKON



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SIBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiath pacu€THbie 3amadyd B 1—2 JEHCTBUS, HCHOJB3Ys 3aKOHBI H
dbopMyIIBI, CBs3BIBAtONINE (PU3WYECKUE BETUYMHBI: HA OCHOBE aHAIIM3a
YCIJIOBHSI 33/1a4d 3alUCHIBATh KPATKOE yCIOBUE, TIOJCTABIATh (hU3UICCKUE
BETUYMHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThI, HAXOIWTHh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHMHBL;

pacno3HaBaThb NpPOOJIEMBI, KOTOPbIE MOXHO pEUIUTh MpPU OMOLIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 Pe3yJIbTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
buznuecKux CBOMCTB Tel: dbopMynHrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYyI0BaHMS,
3aMKCHIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBIMOJIHATh MpsSMble HM3MEPEHHUs PAacCTOSHUS, BPEMEHHM, MaccChl TeJa,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMMCHIBATH IMIOKa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol C HCIOJb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
pPaBHOMEPHO [IBIKYILETOCS Teja OT BPEMEHU [BWKEHUS Tejla, CUIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOMIAAN COTPUKOCHOBEHUS TEII, CHUITBI
yIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NorpyKEHHOM YacTH Tella M OT IMIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
TUTAaBaHMsSI TeJl, YCIOBHI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOrO UCCJENOBaHMS, COOUpaTh YCTAHOBKY U



BBITMIOJIHATh WM3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUIE
NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ysibTaTaM
UCCIICIOBAHNUS;

IPOBOJAUTH KOCBEHHBbIE HU3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbKECHHS,
JABJICHUE  BO3AyXa, BbITAJKMWBAIOLIAs  CHJIA, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNo, KOA(D(UIIMEHT IMOJE3HOTO JeHCTBUS
OPOCTBIX MEXaHU3MOB), CIIeAys TNPEIJIOKEHHOW WHCTPYKIUU: TPHU
BBIIIOJIHEHUH H3MEPEHHN COOMpPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCTISITh 3HAYEHNE UCKOMOU BEJTMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKN OC30IIaCHOCTH IIPH padoTe ¢ JIa00paTOPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI ACHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;

XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET]P, BEICOTOMED, MOPIITHEBOI HACOC, APEOMETP), UCTIOB3Ys 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (DU3UYECKUX 3HAHUM B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOITIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJISATH OTOOpP WCTOYHMKOB uH(popmanmuu B HWHTepHere B
COOTBETCTBHM C 33IJaHHBIM IMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TIyTEM CpPaBHEHHUS PAa3JIMUYHBIX HCTOYHUKOB BBIJECIATH
uHpopMaIoo, KOTOpas SIBISETCS MPOTUBOPEYMBON MM MOXKET OBITh
HEJ0CTOBEPHOM;

UCITIOJIB30BATh MPHU BHITIOJIHEHUH Yy4E€OHBIX 33JaHUIl HAYYHO-TIOMYJSPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJIEpKaHMs, CIPABOYHBIE MaTepHUalbl,



pecypcsl cetd MHTEepHET, BilafieTh NpuéMaMHi KOHCIIEKTUPOBAHUSA TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOILIEHHS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (HPU3HUECKOTO COJIEPKaHUSA, B TOM
quciae MyOJIMYHO JAenaTh KpaTKUe COOOLIEHHsSI O pe3yibTaTax IPOEKTOB
WIM Yy4YE€OHBIX MCCIENOBAaHWW, MpPU 3TOM TPAaMOTHO HCIOJb30BATh
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALUCH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIECIOBAHHUM paclpenesiaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEAUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATENIBHOCTb  TIPYMIbI,  BbICTpPAaUBaTh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K xoHiy 00yueHus B 8 kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUA: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JIBMKCHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTALINYECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEparypa, BHYTPEHHSS OSHEPTUs, TEIJIOBOM JBUIATENb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUUN 3apsill, HIEKTPUUECKOE MOJIE, IIPOBOJIHUKHU
Y IADJICKTPUKH, ITIOCTOSSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAaHUE, KAIWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTaUIM3anus (OTBEpIACBaHHUE), KHIICHUE,
Temjonepeaaya (TEenI0mpPOBOHOCTD, KOHBEKILIMS, U3IIy4YCHUE),
AJIEKTPU3ALMS TEJ, B3aUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DIJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAHUIO WX XAPAKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TNPOSBICHHE M3YUYEHHBIX (U3MYECKHX  SBICHUH B
OKpY)XalIlleM MHUpE, B TOM 4YucCie (U3UUECKHE SIBICHUS B TPUPOIE:
NOBEPXHOCTHOE HATSHKEHHWE U KaNWULIpHBbIE SBJICHUS B MPHUPOJE,
KpUCTAJUIBl B Tpupoje, usnydeHue CoiHIA, 3aMep3aHHe BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBIICHUSI B aTMocdepe, dIEKTPUUECTBO JKUBBIX OPTaHM3MOB, MarHUTHOE



noyie 3emid, Jpeid MOJIIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, PU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBJICHUU

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, HUCIOIb3YS
¢dusnyeckre BeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJIUIECTBO
TEIJIOTHI, yJeNbHAasd TEIUIOEMKOCTb BEIIECTBA, YZACJIbHAs TEIUIOTA
IUIABJICHUS, YJENbHAsl TEIJIoTa MapooOpa3oBaHusl, YJENbHAas TEIJIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIIAXXHOCTH BO31yXad, JJICKTPUYECKHU 3apsl,
Cuja TOKa, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTHUBJIEHUE IPOBOJHMKA,
yIEIbHOE  CONPOTHUBIICHHWE  BellecTBa, paboTa W MOIIHOCTb
NIEKTPUYECKOr0  TOKA), NpPH OINHCAHMM NPABWIBHO TPAKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €AMHHIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTUMH BEJIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapakTepu30BaTh CBOWCTBA Tes, (DU3UYECKUE SIBJICHUS U IPOIIECCHI,
WCIMOJIb3ysl OCHOBHBIE TOJIOKECHUS MOJEKYJIAPHO-KUHETUYECKON TEOPUU
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3UIIMM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHS 3apsiia, 3akoH OMa JJisi yJacTKa Ienu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMS DHHEpPruHh, TIpPU ITOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKCHUE;

OOBSCHATh (PU3NYECKUE NPOLECChl W CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 1—2 JOTHYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(buU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a7ayd B 2—3 JEHUCTBUS, HCHOJIb3Ys 3aKOHBl H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BETWYMHBI: HAa OCHOBE aHalv3a
YCJIOBUSI 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS pelIeHus 3ajladyd, BBIOMpPATh 3aKOHBI U (POpPMYJIBI,
HEOoOXoauMbIe JUIsi €€ pelieHUs, TPOBOJAUThL PacuéThl W CPAaBHUBATh
MOJIYYeHHOE 3HaUYCHHUE (PU3NUECKON BETUYNHBI C U3BECTHBIMH JTAHHBIMU;



® pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPHU [OMOIIU
$u3MYECKUX METO/OB, HCIONb3ysS OMHCAHHE HCCIIECIOBAHUS, BBIICISATH
IIPOBEPSEMOE  INPEAIOJIIOKEHNE, OLIEHUBATh IPABUIIBHOCTh IOPSAKA
IIPOBEJCHUSI UCCIIEOBAHUS, A€1aTh BBIBOJIBI;

® TMIPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PUBMUECKUX SBICHUW WM
(bU3UYEeCKUX CBOMCTB Tel (KaMLUIIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpPU H3IYYECHHH OT I[BETa U3JIydarollel (MOorjaomiaromei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHHUsT BOJBI OT TEMIIEPATYypPhl KUIKOCTH U
wionmand e€ TIOBEPXHOCTH, OJCKTpH3aIus Tel U B3aUMOJCHCTBHE
AIEKTPUYECKUX  3aps/iOB, B3aMMOJCUCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3yallM3alisl MarHUTHBIX TIOJIGH ITOCTOSTHHBIX MAarHUTOB, JEHCTBHS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMArHuTa,
CBOMCTBa DJEKTPOJABHUTATENSI TMOCTOSHHOTO TOKa): (OpMyIUpOBATH
MPOBEpPSEMbIC MPEONI0KEHHS, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
00OpyI0BaHUS, OMMMCHIBATH X0 OTIBITA U (DOPMYITUPOBATH BHIBOIHI;

® BBHIIOJHATH  IPSIMBIE  HU3MEPEHUs]  TEMIIEPATYpPbl, OTHOCUTEIBbHOU
BJIAJKHOCTM BO3[yXa, CHJIBI TOKA, HANPSDKEHUS C HCIHOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (DM3UUECKUX BEJIUYUH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHOU a0COTIOTHON MOTPEITHOCTH;

® TPOBOJAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIpyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpEHUl  (3aBUCUMOCTH
CONPOTHUBJICHUS IPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAAU ITONEPEYHOTO
CEYEHUS U YAEIBHOTO COITPOTUBIIEHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HAINpPsHKEHHsT HAa  IPOBOJHHKE,
UCCIICJOBAHUE IIOCJIEAOBATEIBHOIO M IMAPAJUIEIBHOIO  COCIAUHEHUN
IPOBOJHMKOB): IUIAHUPOBATHh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpapuKOB,
JIE€JaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIIENOBAHNS;

® [IPOBOJIUTH KOCBEHHbIE HU3MEpPEHUS (PU3NYECKUX BeTUYHMH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): TJIAHUPOBATH H3MEPEHHUs, cOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUEHUE BEJIMYNHBI;



e CoO0MIOAATh MpaBUiIa TEXHUKU O€30MACHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
000pyIOBaHUEM;

® XapakTepu30BaTb MPHUHLMIIBI JEHCTBUS M3YyYEHHBIX INPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpPOH Ha HX ONHCAHHUA (B TOM YHCIE:
CUCTEMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETP, CUETYMK DIIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETHTEIBbHBIE
pUOOPBI, HArPEBATENBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN M HEOOXOIUMBIE
(uznyecKrue 3aKOHOMEPHOCTH;

® pACHO3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTEIIbHBIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, THIPOMETP, ABUTaTEIb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI JJICKTPUUECCKUX
LETIEW C MOCIEAOBATEIbHBIM U MTapaJUICIbHBIM COCAUHEHNEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

® [pPUBOAUTH MpUMEpbl  (HAXOAUTh HMHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH Il oOecrniedeHnsi 0€30MacHOCTU MpU 00OpalIeHuu ¢ nmpudopamu u
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 30pOBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOT'O MTOBEJAEHUS B OKPYIKAIOIIEH Cpene;

® OCYLIECTBISATh MOUCK uUHGOpMaMU (U3UYECKOTO COACpPKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUA W IYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POPMALMIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

® UCITOJIH30BATh MPHU BBIMOTHCHUHM YY€OHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHabI,
pecypcbl cetu MIHTEpHET, BiIaieTh MpUEéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

® CoO3/aBaThb COOCTBEHHBIC IMHUCHMEHHBIE M KPATKUE YCTHBIC COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COepKaHMs, B TOM 4YHCIE MYyOJMYHO TMPEJCTABIATh PE3YyIbTAThI
MPOEKTHOW WJIM UCCIEA0BATEIBCKON JIEATEIIbHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;



IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHA (PU3UUECKUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMM 33J]a4aMH, CICIUTDH 3a BBITOJHEHUEM ILUIAHA JECUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBHUE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIXKEHUS, Aehopmalius
(ympyrasi, mjaacThueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIalIbHO30PKOCTD,
CHEKTPbl UCIYCKAaHUS U MOTJIONIEHUs, aib(a, OeTa- U raMma-u3IydeHus,
W30TOIIbI, SiFIEpHAst SHEPTETHKA,

pa3nuyarh siBJIeHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JIBI)KCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE IBMKEHHE, CBOOOJHOE
najicHUE TEJ, PABHOMEPHOE JIBI)KCHUE IO OKPY)KHOCTH, B3aMMO/ICHCTBHE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOaTebHOE JIBHKEHUE (3aTyXarolue U
BBIHYKJICHHBIEC KOJieOaHWs), PE30HAHC, BOJTHOBOE JBHKEHUE, OTPaKCHUE
3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPaXECHHE U MPEIOMJICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3io’KeHHUE OEJIoro CBeTa B
CIEKTp H CJOXKEHWE CHEKTPalIbHBIX IIBETOB, JHCIEPCHS CBETa,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIICKTPA
W3JIYYCHHS ) TI0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYCECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SBJIICHUUA B
OKpyXaroleM Mupe (B TOM 4yucie (PU3NYECKHe SIBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KHWBOTHBIMHU,
3EMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, LYHaMH, 3XO, I[BE€Ta Tell,
ONTHUYECKHE SIBJICHUS B NPUPOAE, OMOJIOTMYECKOE NECUCTBHE BUAMMOTIO,
yIbTPapUOIETOBOIO U PEHTICHOBCKOIO M3JIy4Y€HHUH, €CTECTBEHHBIN
pasvoaKTUBHBIN (POH, KOCMHUYECKHE Iy4yH, PaJAMOAKTHBHOE H3IIy4YCHHE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAAUOAKTUBHBIX W3JIyYEeHUW Ha
OpraHu3M 4eJIoBeKa), MpH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3aJady B



y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHUI;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCIOIb3YS
dbu3nueckue BeIUYUHBI (CpeNHsAs W MIHOBEHHAs CKOPOCTh Teja IpHU
HEPAaBHOMEPHOM JBWKCHUH, YCKOPEHHE, IEPEMEIICHHE, ITyTh, YIIOBas
CKOpPOCTb, CHJIa TPEHMS, CHJIa YIPYTOCTH, CHJIA TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEeHUs, BEC Tela, HUMIYJbC TeJla, HMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs JHEprus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, MOTEHUHUAJIbHAS SHEPIUsl CKATOU
NPYKUHBI, KHUHETHYECKash SHEPrus, IOJHAs MEXaHH4YecKas >SHEeprus,
NEpPUOJI U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeb MPEIOMIICHUS CPENIbl), IPU OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUsA M EIUHULBI (PU3NYECKUX BEIMYMH, HAXOOUTh (POPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'papMKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
VCIIOJIb3YSl 3aKOH COXPAaHEHMS JHEPIUMU, 3aKOH BCEMUPHOIO TATOTCHMS,
MPUHIUIT CYNEPIO3UIMNA CHWJI, MPUHUWI OTHOCUTEIBHOCTH [ anmies,
3aKOHbl HBIOTOHA, 3aKOH COXPAHECHUS MUMITYJIbCA, 3aKOHBI OTPAXKECHUS M
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsAI0BOTO U MAaCCOBOI'O YMCEN
NP SIICPHBIX PEaKIUAX, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alUChIBaTh €r0 MAaTEMATUYECKOE BHIPAKEHNUE;

OOBSCHATh (PU3NYECKUE TPOLECChl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpPA: BBISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB C ONOpoWd Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3amadd  (omMparolmuecs Ha CcucteMy wu3  2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONTUE (HU3UUCCKUE
BEJIMUMHBI. HAa OCHOBE aHaju3a YCJIOBHUS 3aJauyM 3aIllMChbIBaTh KpaTKOe
YCJIOBHUE, BBISIBJISITH HEJOCTAIONINE WM W30BITOYHBIC JTaHHBIC, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOUMBIE ISl PEIICHUS, TPOBOJAUTH PACUEThI U
OIICHMBATh PEATHCTHYHOCTh TMOJYYCHHOTO 3HAYCHUS (PU3HUECKOU
BEJINYUHBIL;



pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXHO PEMIUTh HIPH MOMOLIU
$u3MYECKUX METO/OB, HCIONb3ysS OMHCAHHE HCCIIECIOBAHUS, BBIICISATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHUsI  WCCIECAOBAaHMs, J€JaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SIBICHUNA WU
¢duznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3axkoHa HproToHa, 3akoHa
COXpaHEHUs! PHEPIUHU, 3aBUCUMOCTb MepHoAa KoJeOaHWW MPYKUHHOIO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHU, IPSIMOIMHENHOE PACIPOCTPAHEHNUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUYEHUE CBOMCTB M300paKe€HUs B
IUIOCKOM 3€pKalle U CBOMCTB H300pakKeHWsl MpeaMeTa B CcOOMparouiei
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUMU, OMpeaesss
CpellHee 3HAYeHUE Uu3MepseMOol BeIMYUHBI ((OKYCHOE pacCTOSHUE
coOuparoiel JUH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEHUs
(M3MepUTEILHOTO PUOOPa);

MPOBOAUTL MCCJICAOBAaHUE 3aBUCUMOCTCH (DH3WUYECKUX BEIMYHMH C
HCIMOJIb30BaHUEM TIPSAMBIX H3MEPEHUM (3aBUCUMOCTh NyTH OT BPEMEHHU
IIPH PaBHOYCKOPEHHOM JBIKCHHH 0€3 HadaJlbHOW CKOPOCTH, IepHoja
KojaeOaHnii MaTeMaTUYECKOr0 MAasSTHHKA OT JJIMHBI HHUTH, 3aBHCHUMOCTH
yrjla OTPa)X€HUsI CBETA OT yIJia MaJeHUS W yrja MpeJoOMJICHUS OT yrja
nmajieHus1): IUIAaHUPOBATh HMCCIIEJIOBAaHUE, CaMOCTOSTEILHO COOHpaTh
YCTAHOBKY, (UKCHUpOBaTh pPE3yibTaThbl TOJYYCHHOH  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUAE TaOMWIl U rpaduKkoB, AeNaTh BBIBOJIBI IO
pe3yJibTaTam UCCIIeI0BaHNUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpenHsis
CKOPOCTb M YCKOPEHHE Tejla IpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MajeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHudeckas pabdoTa M MOIIHOCThb, 4YacTOTa M
nepuoJl KoieOaHWii MaTeMaTH4yeCKOoro W MPY>KUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpArOIIeH JIMH3BI, PAJANOAKTUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBINIOJIHATh U3MEPEHUS, CIIelysl MPEIIOKEHHON MHCTPYKIIUHU, BHIYUCIISTh



3HAYEHWE BEJIMYMHBI U aHAJIU3UPOBATh MOJYYEHHBIE PE3YJIbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUI;

COOJII0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000pyIOBaHUEM;

pa3ianyaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuaibHas TOYKa, A0CONIOTHO TBEPAOE TEIO, TOYEHUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas
MOJEJIb aTOMHOTO S7Pa;

XapaKTEepU30BaTh MNPUHIUOBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIHE:
COUAOMETP, JAaTUMKH IIOJOKEHHUs, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabCcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBJIEHUM M  HEOOXOoAuMble (pU3MUYecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTHUECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPaKTUYECKOI0 HCIMOJIb30BAHMS (DU3MUYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HM 711 oOecrnieueHnsi 0€30MacHOCTU MpU 00palieHuu ¢ nmpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 30pOBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpEAE;

OCYUIECTBJISATh MOUCK HHPOpMALMH (PU3HUECKOTO COAEpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYS MOUCKOBBIN 3apOC, HAXOAMUTD
MyTH OMNpPEAENICHUs IOCTOBEPHOCTH MOJIYYEHHOU MH(OpMAIMU HA OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJIHUTEIIBHBIX HCTOYHUKOB;

WCITOJIB30BAaTh MPHU BBITTOJTHCHHH yUEOHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3HUECKOrO0 COJEp)KaHWS, CIPABOYHBIC MaTepHabI,
pecypcbl cetu MIHTEpHET, BiIaieTh MpUEéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co31aBaThb cOOCTBEHHBIEC ITMCHbMEHHBIE U YCTHEIC COO6IHCHI/I$[ Ha OCHOBC
I/IH(l)OpMaI_II/II/I N3 HECKOJIBKUX HWCTOYHUKOB (PHBI/I‘ICCKOFO COACpIKaHM,



nyOIMYHO MPEACTABIATh PE3ybTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  JTOM TI'PAaMOTHO  MCHOJIB30BaThb  W3YYEHHBIU
NOHSATUUHBIN ammapaT HM3y4yaeMoro pasfena (PU3UKd U COMPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacoB DJIEKTPOHHBbIE
Ne HaumenoBanue pa3nejioB u (undposbie)
n/n TeM NMPOrPaMMbl Bcero Konrporeupie  Tpakriieckue o0pa3oBaTesIbHbBIE
padéoTbI padoThI pecypeb
Paszgen 1. ®u3uka u e€ posb B IO3HAHUM OKPY:KAOLIEr0 MUPa
11 ®du3nka - HayKa O IPUPOJIe 1 Bubmorexa [OK
https://m.edsoo.ru/7f416194
bu6moreka IJOK
12 (PUSHIECKAC BeMITHHE 1 1 https://m.edso00.ru/7f416194
13 EcrecTBEeHHOHay4YHBIN METOA 1 1 bubmuoteka [JOK
MO3HAHUS https://m.edso00.ru/7f416194
Htoro mo pazaeny 3
Pasznea 2. IlepBoHayajibHbIe CBEICHUA O CTPOCHUM BELIECTBA
2.1 CtpoeHue BeniecTna 1 bubmorexa [TOK
https://m.edsoo.ru/7f416194
29 JIBU>KeHUE ¥ B3aMMO/JICCTBUE 1 1 bubmmoreka [JOK
YJaCTHI[ BENECTBA https://m.edsoo.ru/7f416194
53 ArperaTHble COCTOSIHHS 1 bubmuotexa [JOK
BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no paszneny 3



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

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl

bubmoreka [JOK
3.1 MexaHIIecKoe IBHKEHHS 3 https://m.edsoo.ru/7f416194
3.2 Hueprud, macca, IIOTHOCTh 3 1 bubmorexa [JOK
' DI, ’ https://m.edsoo.ru/7f416194
bubmoreka IIOK
3.3 Crna. Buper cnn 3 1 2 https://m.edsoo.ru/7f416194
Hroro nio pazaeny 9

Pa3znen 4. JlaBijieHne TBEPABIX TeJl, sKUAKOCTEH U ra30B

“ ,Z[ajsneHHe. Hezeaaq; nallzneﬂm , BuGmorexa LIOK
' TECPABIMIT TETANH, AHAROCTAMH https://m.edsoo.ru/7f416194
Y razaMu
bu6moreka IJOK
4.2 2
Jlapaerne JiKoCTH https://m.edso00.ru/7f416194
bubmoreka IIOK
4.3 A 2
TMOCREpHOE AaBIICHHE https://m.edsoo.ru/7f416194
44 JlericTBYE )XKUIKOCTH U Ta3a HA 5 3 but6mmoreka [{OK
' NOrPYKEHHOE B HHUX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazaeny 8
Pa3znea 5. PaGoTra u MOIIHOCTB. JHEprUst
b K
51 PaGora u MomHoCTh 3 1 nomorexa [0

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



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

bu6mmoreka IJOK

5.2 ITpocThie MEXaHU3MEI 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
: M 1
5.3 eXaHM4YeCKast DHEPTHUS 5 https://m.edso00.ru/7f416194
Hroro o pazneny 11
PesepBHOE Bpems
OBIIEE KOJIMYECTBO HACOB I1O 34 12

[TPOITPAMME



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

8 KVIACC

KosnuecTBo yacon DJIeKTPOHHBbIE
Ne HaumenoBanue pasaesioB u (un¢posbie)
Kontpoabnbie | IIpakTuyeckue
n/n TeM MPOrpamMMbl Bcero oOpa3oBaresibHbIC
padoThI patéoTbI
pecypchbl
Paznen 1. TemoBble siBjIeHUsE
11 CtpoeHue u CBOMCTBa 5 bubmoreka [JOK
' BeIIIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka IJOK
1.2 T 9 1 3)
CIUTOBBIC HIPORECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 14
Paznea 2. JjekTpuiyecKkue 1 MArHUTHbIE SIBJICHUS
ot ??feKTquec;cnz 3:1p;m51. i ) BuGmorexa [[OK
: SOKCHHBIC TeJIa U UX
P . https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
59 [ToCTOSITHHBIN IIEKTPUUECKUN 5 1 7 bubmmoreka [JOK
' TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.3 M 5 1 15
ATHITTHRIC ABICHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.4 C) )
FICKTPOMATTHHTHAN HHAYKIA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 20



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 11O
I[TPOI'PAMME

34

14.5




9 KJIACC

KosudecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue pa3aejioB u (un¢posbie)
Kontpoabnbie | IIpakTuyeckue
n/n TeM NMPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI patéoTbI
pecypchbl
Pa3nen 1. Mexanuuyeckue siBJIeHUSA
11 MexaHn4yeckoe JIBUKEHUE U 5 1 bubmoreka [JOK
' CIIOCOOBI €r0 OIMUCAHMS https://m.edsoo.ru/7f41a4a6
2 bu6moreka IJOK
1.2 B i 1 3
SAHMOACHETBHE TE https://m.edsoo.ru/7f41a4a6
13 3AKOHEL COXDAIE 1 3 bu6amoreka I{OK
: HBI COXPaHEHUS
P https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 5

Pasznen 2. Mexannueckue K0J1e0aHUA M BOJHBI

bu6mmoreka IJOK
2.1 M o 3 3
CXAHMHACCKHE KOMCOARHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
2.2 M ) 2 1
EXBHUHECKUE BOTHEL 3BYK 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 5

Paznen 3. DjeKTpOMArHUTHOE 10JI€ M YJIEKTPOMATHUTHBIE BOJIHbBI

DJIEKTPOMArHUTHOE TOJIE U 3 5 bubmmoreka [JOK

3.1
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6



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

Hroro no paznemny

Pa3nen 4. CBeToBbBIC ABJICHUSA

4.1 3aKOHBI paCIIPOCTPAHECHUS CBETa 5 bubmmorexa LOK
' pactpovip https://m.edsoo.ru/7f41a4a6
bu6moreka IJOK
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 3 hitps://m.eds0o.ru/7f41ada6
Paznmoxenne 6enoro ceeta B bu6mmoreka I{OK
4.3 2
CTICKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 10
Pa3nen 5. KBaHTOBBIE SIBJICHHS
51 Hcnyckanue u noriouneHue 3 bubmuotexa [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6moreka IJOK
2 2
> (-TpoetiHe aTOMHOTO s7pa https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peaKkuu 1 Bubmorexa LIOK
' AICPHBIC pearht https://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 6

Pa3znea 6. IloBTopurte/ibHO-00001HAI0IIMH MOAYIb

6.1

[ToBTOpenue u 0600IICHNE
coJiepKaHus Kypca (DU3MKH 3a
7-9 xnacc

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a4a6



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

Hroro no paznemny

OBUIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME
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27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudyecTBO 4aCOB

KonTpoJsbHbie

Bcero
padoThI

IIpakTH4eckue
padoTbI

Hara
HU3Yy4eHUs

JJIeKTPOHHbIE HU(PPOBbIE
o0pa3oBaTeJIbHbIE

pecypcsbl

®dusuka — HayKa O
npupoze. Asienus
MIPUPOBI

du3nYeCcKue IBJICHUS

Metoapl HAy4YHOTO

no3Hanus. Onucanue
bu3uYECKUX SBICHUN
C ITIOMOILBIO MOJIEIIEN

bubmoteka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenopanue

"[IpoBepka TMNOTE3BI:

JIaJIbHOCTH ITOJIETA
IapuKa, MymeHHOro
TOPU30HTAIBHO, TEM
Ooublie, yeM OOJIbIIIE
BBICOTA MMycKa"

CtpoeHue BelecTna.
OnEITHI,
JTIOKa3bIBAIOIIIHE

bu6moreka IJOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

AUCKPCTHOC CTPOCHUC
BCIICCTBA

I{BI/I)KCHI/IC HJaCTHIL
BCIICCTBA

bubmmoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenopanue
«OTIBITHI IO
HaOII0ICHHIO
TEIIJIOBOI'O
pacIIupeHus ra30By

OcobeHHOCTH
arperaTHbIX
COCTOSIHUM BOJIBI.
O06o061IeHue 10
pazjaeny
«ITepBoHavanbHbIC
CBEJICHUS O CTPOCHUH
BEIICCTBAY

bubmoteka [IOK
https://m.edsoo.ru/ff0a0378

Mexannueckoe
JIBUYKECHUE.
PaBHOMEpHOE U
HEPaBHOMEPHOE
JIBUKEHUE

bu6moreka [JOK
https://m.edsoo.ru/ff0a05c6

10

Cxopoctb. Enunuiis
CKOpPOCTH

bu6mmoreka I{JOK
https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

11

Pacuer nytu n
BPEMEHH JIBUKCHUS

bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4

12

Nuepuusa. Macca —
Mepa UHEPTHOCTH TEJ

bubmmoreka [JOK
https://m.edsoo.ru/ff0a0c10

13

IInoTHOCTH BelllecTBa.
Pacuer macchel u
o0BbeEMa Tejia 1o ero
MJIOTHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee

14

JlabopartopHas pabota
«Onpenenenune
IUIOTHOCTHU TBEPAOTO
Tema

15

Cuna kak
XapaKTEePUCTUKA
B3aUMOJICUCTBUS TeJl.
Cuna ynpyrocTu.
3akoH ['yka

16

JlabopatopHas pabota
«3yuenne
3aBHCHUMOCTH
pacTsKEeHUs
(medopmarun)
OPYXUHBI OT
PUIIOKEHHOU CHITBD)



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

SIBIICHUE TATOTCHUSI.

17 Cuna TsoKecTu
Cuna TsKecTd Ha
| msenax Busmorera LIOK
https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKU
IUTaHET
19 N3mepenue cui. bubmuorexa [JOK
JlmaamMomMeTp https://m.edsoo.ru/ff0al8cc
20 Bec Tena. bu6mmoreka [JOK
HeBecomocTh https://m.edsoo.ru/ff0al778
CnoxeHune IByX cuil,
| e
. https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYOIIIAs
CHII
Pemenue 3amayd o
99 TeME )
"PaBHOAElCTBYIOIIAS
cun"
Cuna TpeHus u eé
23 BUBI. "I;peHHe B Bubmorexa [OK
https://m.edsoo.ru/ff0alb9c
MIPUPOJIE U TEXHUKE
24 JlaboparopHas pabota bubmoreka [JOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

«3yueHue
3aBHCUMOCTH CHUJIBI
TPEHUS CKOJIBXKECHUS
OT CHUJIbI IABJICHUS U
XapakTepa
COITPUKACAIOLIUXCS
MMOBEPXHOCTEN

https://m.edsoo.ru/ff0alcc8

JaBnerune. CriocoObl

bu6mmoreka [JOK

25 yMCHRTIHI o https://m.edsoo.ru/ff0a20a6
yYBEJTUYCHUS TaBJICHUS
JlaBneHue rasa.

26 3aBHCUMOCTD bub6mnoreka [JOK
JaBJICHUS Ta3a OT https://m.edsoo.ru/ff0a2376
00bEMa, TeMIIepaTyphl
[Tepenaua naBnenus

57 TBEPABIMU TEJIAMH, bubmuorexa [JOK
KUIKOCTSIMH U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3akoH Ilackams
JlaBiieHHE B KUAKOCTH

28 U ra3e, BEI3BAHHOC bu6morexa IJOK
JIEUCTBUEM CHJIBI https://m.edsoo.ru/ff0a2718
TSDKECTH

29 CoooOmarommecs bu6mmoreka I{JOK

COCybl

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970

30 I'mapaBnuueckuit 1 bu6mmoreka I{JOK
npecc https://m.edsoo.ru/ff0a3136
MaHoMeTpBHI.

31 [ToprHeBoi 1
’KHJIKOCTHBIA HAacOC

o | Amochepnoumen | busmotexa LIOK

https://m.edsoo.ru/ff0a2b5a
CyIIECTBOBAHUS
Bec Bo3nyxa.
N @Ig;oe . Bu6morexa LIOK
https://m.edsoo.ru/ff0a2b5a
JlaBJICHUE
bapomerp-anepou.

34 ATmocdepHoe 1 bubmoreka [JOK
JaBJICHUC Ha https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX

OBIIEE KOJIMYECTBO 34 12

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2fc4

8 KVIACC

KoauuyecTBO 4aCOB

JJIeKTPOHHBIE HU(PPOBbIE

Ne Jlara
Tema ypoka Konrtpoabnbie | IIpakTuueckue oOpa3zoBaTejibHbIE
n/n Bcero U3Y4YEeHUS
padoThI patéoTbI pecypchbl
OcHOBHBIE
MTOJIOKEHHUS

1 MOJIEKYJISIPHO- 1 bubmuorexa [JOK
KHHETUICCKOU TEOPUHU https://m.edsoo.ru/ff0a5256
U WX OIBITHBIC
MOJTBEPKICHUS

5 Macca u paszmep 1
aTOMOB U MOJIEKYJI
Monaenu TBEpIOTO,

3 JKUJIKOTO U 1 bu6mmoreka [JOK
ra3000pa3HoOro https://m.edsoo.ru/ff0a540e
COCTOSTHMHU BEIIEeCTBA

4 Kpucrannnueckue u 1 bubmuorexa [JOK
amMopQHbIe Tea https://m.edsoo.ru/ff0a5800
CmauuBaHue u

5 KaWUISPHOCTb. 1 bubmmoreka [{IOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTSHKEHUE

6 TemmoBoe 1 bu6mmoreka I{JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

paCcIupCHUC U CKATUC

https://m.edsoo.ru/ff0a5a26

Temnepartypa. Csi3b
TEMIIepaTyphl CO

! CKOPOCTBIO TEIIJIOBOTO
JIBHOKCHUS YaCTHI]
BuyTpeHHss dHEprHs.
8 CHZ)ICIC))6I>I I/I3M€H€IE)HH}I bubmmorexa LIOK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH dHEpruu
9 Bupsl remionepenauun bu6morexa OK
https://m.edsoo.ru/ff0a6412
KonuuecTBO TEMIOTHI. Bu6morexa LIOK
10 VYV nenvHas
https://m.edsoo.ru/ff0a6976
TETIJIOEMKOCTh
YpaBHEHHE TEIIIOBOTO
11 6ananca. TermooOmeH bu6mnoreka [JOK
U TCIJIOBOE https://m.edsoo.ru/ff0a7088
paBHOBECHE
Pacuer xonmuectBa
TETIJIOTEHI,
12 HEOOXOIUMOTO IS
HarpeBaHus Tena u
BBIJICTIIEMOT'O M TIPH
OXJIAXKICHUN
13 DHeprus TOIIUBA. bubmoreka [JOK



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

Y aenbHas TEIoTa
CTOpaHHS

https://m.edsoo.ru/ff0a7b5a

14

IInaBnenue u
OTBEP/ICBAHUE
KPUCTAJUIMYECKUX TEI.
VaennHas TEIioTa
IUIABJICHUSA

bu6moreka [JOK
https://m.edsoo.ru/ff0a71d2

15

[Tapoo6pa3zoBanue u
KOHJICHCALIUS.
Hcnapenune

bubmoteka [IOK
https://m.edsoo.ru/ff0a740c

16

Kunenwue. Y nenpHas
TEII0Ta
napooOpa3oBaHus U
KOH/ICHCAITNH.
3aBUCHUMOCTh
TEeMITepaTypPbl
KHUIICHUS OT
aTMochepHOTro
JaBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

17

KII/I TemoBoro
nBurarensd. TerioBbie
JBUTATEN U 3a1UTa
OKPYXaroLEen cpeibl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c7c

18

3aKOH COXpaHEHHUS U
MIpEBpAILICHUS



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7c7c

SHEPTUH B TETIJIOBBIX
nporieccax

19

DJIeKTpU3aLIUS TEJl.
JIBa pona
AJIEKTPUYECKUX
3apsaa0B

20

B3aumoneiictBue
3apsKCHHBIX TEI.
3akoH Kynona

bubmoteka [IOK
https://m.edsoo.ru/ff0a87¢e4

21

DIIEKTPUYECKOE TTOJIE.
HanpsxenHocts

QJICKTPHUYCCKOT'O IT0JIA.

[TpuHumn
CyHEPHO3ULINH
BJIEKTPUYECKUX TTOJIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

22

Hocuremmn
AIEKTPUUECKUX
3apsiioB.

DJIleMEHTapHbIN 3apsi.

Crpoenue atoma

23

[IpoBomHUKY 1
TUDJICKTPUKHU. 3aKOH
COXpaHEHUS
AIEKTPUYECKOTO
3apsaa

bu6moreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

24

DIJIEKTPUUECKHUM TOK,
YCJIOBHS €T0
CyLIECTBOBAHMUSI.
HUcTounukn
AJIEKTPUYECKOTO TOKa

bubmmoreka [JOK
https://m.edsoo.ru/ff0a95a4

25

JlericTBus
AIEKTPUUYECKOTO TOKA

bubmoteka [IOK
https://m.edsoo.ru/ff0a96b2

26

Ypok-uccneaoBaHue
"JleiicTBHE
AIEKTPUUECKOTO OIS
Ha MPOBOJAHUKU U
TUJIEKTPUKHA"

27

ConpoTtusnenue
MPOBOAHUKA.

VY nensHOE
CONPOTUBJICHUE
BEILIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

28

3aBUCUMOCTD CHJIBI
TOKa OT HANPSHKCHUS.
3axoH OMa g1
y4acTKa Lenu

bu6morexa IJOK
https://m.edsoo.ru/ff0aa44a

29

PabGoTa 1 MOILITHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH J[xoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0ab124

30

IlocTossHHEIE
Mar"HuThl, UX
B3aUMOJIEUCTBHE

31

MarsauTtHoe mnoJie.
MarsauTHoOe noJjie
3eMJIH U €T0 3HAUYCHHUE
IUIS KM3HHU Ha 3eMIie

bubmmoreka [JOK
https://m.edsoo.ru/ff0acOba

32

OmneIT Dpcrena.
MarHuTHoe 1noJjie
BJIEKTPUYECKOTO TOKA
MarsauTtHoOe 1oJie
KaTyIIKA C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

33

OmnebiTel @apanes.
3aKkoH
3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuio
Jlenna

34

DIIEKTpPOreHepaTop.
CniocoObl oJTy4eHust
AIEKTPUUYECKON
SHEPTHH.
DJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX
MCTOYHHUKAX SHEPTHH



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34

14.5




9 KJIACC

Koqun4yecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBbIE

Ne Tema ypoka Konrtpoabnbie | IIpakTuueckue Aara oOpasoBaTejIbHbIE
n/n Bcero U3Y4ECHUA
padoThI patéoTbI pecypchl

PaBHomepHOE

1 HpHMc())HfIiGI?IHOG 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0ad19a

JIBHKCHUE
HepaBromepnoe

5 MPSAMOJIMHEWHOE 1
nexkeHue. Cpenuss u
MTHOBEHHAS! CKOPOCTH
[IpssmonuHeiiHOe

3 PaBHOYCKOPEHHOE 1 bubmuotexa [JOK
JBYKCHHUE. https://m.edsoo.ru/ff0ad8d4
YckopeHue
[TepBe1ii 3aKOH

4 HLfOTOHa. Bekrop 1 bubnmorexa LIOK

https://m.edsoo.ru/ff0ae612

CHUJIBI
Bropoii 3axoH

5 HrroToHa. 1 bubmoreka IIOK
PaBHozelicTByIOIIAs https://m.edsoo.ru/ff0ae72a
cuiia

6 Tpetuit 3akoH 3 bubmmoreka [JOK



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

Herotona.
Cynieprio3uius Cui

https://m.edsoo.ru/ff0ae982

7 Cuna ynpyrocTu. bubmuotexa [JOK
3akon ['yka https://m.edsoo.ru/ff0aeca2

g Cuta Tpesus bubmoreka IIOK

https://m.edsoo.ru/ff0af738

Cuna TsKeCTH U

9 iil;gf;;ernplmm bubmoreka [JOK

https://m.edsoo.ru/ff0af044

YckopeHue
CBOOOTHOTO TAJCHUS

10 Mexanuueckas padbora bubmuoteka [JOK
Y MOIIIHOCTb https://m.edsoo.ru/ff0b0a84
Pabota cuisl

11 TSXKECTH, CUIIbI bubmoreka IIOK
YIPYTOCTH U CUJIBI https://m.edsoo.ru/ff0b0db8
TpEHUS
Kunernueckas

12 sHeprus. Teopema o bubmuotexa [JOK
KUHETHYECKOU https://m.edsoo.ru/ff0b0c32
SHEPTHUH

13 3aKOH COXpaHEHUS
SHEPIruu B MEXaHUKE

14 3aryxaromue bu6mmoreka [IOK



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

KOJIcOaHus.
BrinyxaeHHbIE
Kosre0anms. Pe3onanc

https://m.edsoo.ru/ff0b20f0

15

MexaHudeckue
BoJHBI. CBOMCTBA
MEXaHUYECKHUX BOJIH.
[IpononbsHbIE U
MONEPEYHBIE BOJIHBI

bubmoreka [JOK
https://m.edsoo.ru/ff0b21fe

16

3BYK.
Pacrnipoctpanenue u
OTpa)kK€HUE 3ByKa

17

DJIeKTpOMarHuTHas
MpUpOJA CBETA.
CxopocThb cBeTta.
BonHoBbIE cBOICTBA
CBETa

bu6moreka IJOK
https://m.edsoo.ru/ff0b31d0

18

I'ma3 xak onTudeckas
cucrema. 3peHue

bubmoreka IIOK
https://m.edsoo.ru/ff0b4684

19

Pasnoxxenne 6e10r0
CBETa B CHEKTP.
OmnrwiTel HeroTOHA.
Crnoxxenue
CIIEKTPaJIbHBIX
uBeToB. Jlucnepcus
cBeTa

but6moreka [JOK
https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Ucnyckanue u
20 MOTJIOIICHUE CBETA 1 bubmoreka IIOK
aToMoM. KBaHTHI. https://m.edsoo.ru/ff0c144c
JInHenyaTple CIIEKTPHI
o CTP;’GEIIHG aSOM:OFO . Bubmoreka [TOK
sapa. HHas
Apa. HyK https://m.edsoo.ru/ff0c18ac
MO/IEJIb
P
s Halelll;loaaKT;I;I:’Ie . Bbubauoreka LJOK
peBpaill : https://m.edsoo.ru/ffOclal4
H3oTomnbl
OBILEE KOJIMYECTBO 34 97

YACOB I1O ITPOI'PAMME



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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