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MNOACHUTEJIbHASA 3ATIINCKA

[Iporpamma mo ¢usuke Ha ypoBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUS COCTaBJICHAa Ha
OCHOBE TOJIO)KCHUH W TpeOOBaHMN K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTeNbHOM ITporpaMMel, ipeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéroMm deaeparbHON
pabodeii mporpaMmbl BociuTanus U KoHIeNny npenoaBanus yaeOHoro npeaMera «Dusnukay.

Conmepxanne  mporpaMMmbl 1o (u3mke — HampaBieHO ~ Ha  (OPMHPOBAHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 W3ydeHHs (U3MKA Ha
JeATeNbHOCTHON OcHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanuit PI'OC OOO K T™IaHUPYEMBIM JIMYHOCTHBIM U
METanmpeIMETHBIM  pe3yidbTaTaM  OOydYeHHs, a  TaKkkKe  MEXKIPEAMETHBIE  CBS3U
€CTeCTBEHHOHAYYHBIX YYEOHBIX MMPEIMETOB HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUsI.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpe/ielieHne ydeOHOro mMarepuasia 1mo rojaam
oOyuenus: (1Mo Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COICPKaHMs U YUIETe BO3PACTHBIX 0COOCHHOCTEH
00yJaronuxcs.

[Tporpamma o gusuke pa3padboTaHa ¢ IeTbI0 OKa3aHUs METOIMYECKON TIOMOIIH YIUTEIIO
B CO3/IaHUM paboueii MporpaMMbl IO Y9eOHOMY TIPEIMETY.

dwu3mKa SBISETCS CHCTEMOOOPA3YIOIINM JIJISl €CTECTBEHHOHAYYHBIX YI€OHBIX IPEMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3y4aeMbIX XUMHEH,
OunoJIoTHeH, acTpoOHOMUEH U (PU3MYECKO# reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NpeAocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 raaBHBIX 3a7a4 (Qu3nyeckoro oOpa3oBaHUs B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHMH €CTECTBEHHOHAYUYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MpEANoOJaraeT OBJAJCHUE CIEAYIOUUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIUIUMHU €CTE€CTBEHHOHAYYHYIO I'PaMOTHOCTb:

L4 HAay4YHO O0OBACHATH SIBJICHUS,
L4 OLCHMUBATH U IIOHUMATb 0COOEHHOCTH HAY4YHOTI'O UCCIICAOBAHUA,
L4 HHTCPIIPETUPOBATE HAaHHBIC W MUCIIOJIB30BATb HAYYHBIC [JOKa3aTCIbCTBA JIA

MIOJTy4eHHS BBIBOJIOB.

Henn uzydenus ¢uszuxku Ha ypoBHe OOO omnpexnenensl B KoHuenunuu npenojaBaHus
ydeOHoro mpeamera «®@usnka» B oOpa3zoBaTenbHbIX opraHuzanusx Poccuiickoit denepanum,
peanu3yolnmMxX OCHOBHBbIE 00I11e00pa3oBaTe/ibHbIe MPOTPaMMBbl, YTBEPXKAEHHON pelieHrneM
Komnernn Munnpocsenieaus PO (mpotokos ot 03.12.2019 r. Ne [1K4BH).

Hean u3yyenus pusuku:

J npuoOpeTeHre MHTepeca M CTpeMJIeHHs OOydarolMXcs K HayYHOMY HM3Y4YEHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BUTHE TMPEACTABICHUM O HAYYHOM METOJA€ NO3HAaHUSA U (OPMHPOBAHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;



J (dopMupoBaHMEe HAyYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa M3y4YEeHUS OCHOB
CTPOCHUS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

J (dbopMupoBaHME TPEICTABICHUH O poidu (GU3MKKA JUIS  Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUI;

. pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cdepax Oymymel mpodeccnoHaTbHON
NESITEIbHOCTH, CBSI3aHHOM C (U3MKOM, NOJArOTOBKAa K JajibHEHIIeMy OOy4eHHI0 B 3TOM
HaIpaBJICHUU.

JlocTiokeHne JTUX IeNiell mporpaMMbel 1O (PU3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

J MpHOOpeTeHne 3HAHUKW O JUCKPETHOM CTPOECHHMHM BELIECTBA, O MEXAHMYECKUX,
TEIUIOBBIX, AMEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHHUSX;

. MpuoOpeTeHne YMEHUW ONHUCHIBAaTh U OOBSICHATH (DUUUYECKUE SBICHUS C
MCI0JIb30BAHNEM TOJIy4YEHHBIX 3HAHUI;

J OCBOEHHE METOJIOB PEIICHUs MPOCTEUIINX PacUETHBIX 3aJad C MCIOJIb30BaHUEM
¢buznueckux Mojienei, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a7ay;

. pa3BUTHE YMEHHUI HaONI0IaTh MPUPOAHBIE SBICHUS W BBINOJHATH OIBITHI,
nabopatopHble  pabOThl M OKCHEPUMEHTAJbHBIE  HCCIENOBAaHUS C  HCIOJIb30BAHHEM
M3MEpUTENbHBIX TPHUOOPOB;

. OCBOEHHE TTPUEMOB pabOTHI ¢ HH(pOpMaIuel GU3NIECKOTO COACPIKAHUS, BKITIOUAs
MH(OPMALIUIO O COBPEMEHHBIX AOCTMKEHMSIX (PU3UKU, aHAJIM3 U KPUTUYECKOE OLIEHHWBaHUE
nHpopMmaIuu;

o 3HAKOMCTBO €O cdepaMu NpopecCUOHATbHON NESTENbHOCTH, CBA3aHHBIMU C
(U3UKOM, 1 COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha TOCTIKEHUAX (PU3MUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMS
oTBoaUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kinacce — 68 yacoB (2 yaca B

HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO0).
COJAEPXAHUE OBYUYEHMUSA
7 KJIACC

Pa3nen 1. ®usuka u e€ poJib B NO3HAHUHU OKPYKAKOIIEr0o MUPA.

®uszrka — HayKa o npupoie. SABieHus npuposl. OU3NYECKUE SIBICHUS: MEXaHUYECKUE,
TEIUIOBbIE, 3JICKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. M3mepenue ¢usznueckux BenuyuH. Duzmdeckue MpPUOOPHI.
[TorpemnocTs u3MepeHuid. MexxayHapogHasi cCCTeMa eIMHHII.

Kak ¢usuka u npyrue ecTecTBEeHHbIE HayKH M3y4daloT MpUpony. EcTecTBeHHOHaY4HBIN
METO/ TO3HAHUS: HAONMIOJeHHe, IMOCTAHOBKA HAy4yHOTO BOMPOCA, BBIABWKEHHE THIIOTES,
OKCIEPUMEHT [0 TPOBEPKE THUMOTe3, O0ObsAcCHeHHe HabmogaeMoro seiaeHus. OnucaHue
(bu3MYECKUX SABJICHUN C TIOMOIIIBIO MOJEIEH.

emoncmpayuu.
1. Mexanuveckue, TEIIOBbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
2. Ouznyeckue TpUOOPHI W TpoIeaypa MNPsIMBIX H3MEPEHHH aHaJOTOBBIM U

U(GPOBEIM TPUOOPOM.



Jlabopamopusie padbomot u onvimel.

1. Omnpenenenre 1eHbI JeNICHUs KT H3MEPHUTEIBHOTO Mproopa.

2. W3mepenue pacCcTOSHUN.

3. W3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.

4. Omnpenenenne pa3sMepoB MajbIX TE.

o. W3mepenue temieparypbl MpU MOMOIIM XUAKOCTHOTO TEPMOMETpa M JaT4MKa
TEeMIIepaTyphbl.

6. [IpoBenenue uccienoBanusl M0 MPOBEPKE TMIIOTE3BI: JANbHOCTh MOJETA 1IApUKa,

MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, UeM OOJIbIIE BHICOTA ITYCKa.

Pa3nen 2. IlepBonauyanbHble CBeJleHHS 0 CTPOEHUH BellecTBA.

Crpoenue BemiecTBa: aTOMbl U MOJIEKYJbI, MX pa3Mepbl. OIBITHL, JOKA3bIBAIOIIHE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBmxenune dyacTtuil BemecTBa. CBsI3b CKOPOCTH JBIDKEHMSI YACTHI[ C TeMIIepaTypoil.
bpoyHoBckoe nBuxenue, auddysus. B3anMmoneiicTBHEe YacTHI[ BEIIECTBA: NPHUTDKCHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH H  TBEPIBIX
(kpucTaynuecknx) Tel. B3amMocBsI3p MEXIy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHHMA
BO/IBL.

emoncmpayuu.

1. Ha6mronenne 6poyHOBCKOTO JTBUKEHUS.

2. Ha6mronenue quddysun.

3. HaGmronenue sBneHud, OOBSCHAIOMIMXCA MPUTHKECHUEM WM OTTAIIKMBAHUEM

YaCTHUI] BEIIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. OrneHka 1MaMeTpa aToMa METOJI0M PAAOB (C HUcIoIb30BaHueM (pororpadmii).
2. OnbITH IO HAOIOJICHHUIO TEIUIOBOTO PACIIMPEHHSI T'a30B.
3. OnbITH IO OOHAPYKEHHIO JICUCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHUSI.

Paznen 3. /IBu:keHue U B3auMoAelcTBHE TeJl.

Mexanndeckoe JBUXeHUE. PaBHOMepHOE M HepaBHOMEpHOe ABMKEHHE. CKOPOCTb.
CpenHss cCKOpOCTh IIPU HEPABHOMEPHOM JBHKEHHUU. Pacy€r myTu U BpeMeHH JBUKCHHUSL.

SBnenne uHepUMU. 3aKOH MHEpUUH. B3auMonelcTBHE Tesl Kak MPUYMHA W3MEHEHMS
CKOpOCTH JIBMDKEHHUs Tell. Macca kak mepa MHEpTHOCTH Tena. I[lnmotHocth BemiectBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak XapakTepUCTHKa B3aumojaeucTBus Ten. Cuna ynpyroctd W 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO AMHAMOMETPA. SIBJIEHUE TATOTEHUS U cuila TshkecTH. Chila TSKecTr
Ha apyrux mianerax. Bec tena. HeBecomocts. CroskeHHe cuil, HAalIpaBJIEHHBIX 110 OJHOM MPSMOM.
PaBHopxelicTByromas cuin. Cuna TpeHusi. TpeHue CKOJbXKEHUs U TpeHUE NMoKos1. TpeHue B nmpupojie
U TCXHUKE.

Hemoncmpayuu.

1. HaOmronenne MeXaHHYeCKOro ABMKEHHS TeJa.

2. N3mepenue ckopocTy NpsSMOIMHENHOTO IBUXKEHHUS.



3. Habmroienue SBICHMSI HHEPITUH.

4. Habnronenue u3MeHEeHUs: CKOPOCTH IIPU B3aUMOJICHCTBHH Tell.

o. CpaBHeHME MacC IO B3aUMOJICHCTBHUIO TEJL.

6. CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJTHOW MPSMOH.

Jlabopamopubvie padbomot u onvimel.

1. Omnpenenenrne CKOPOCTH PaBHOMEPHOTO JABMKEHUS (IIapUKa B KMJIKOCTH, MOJIEIIN
ANEKTPUUECKOTO aBTOMOOWIISI U TaK JIajiee).

2. Omnpenenenne cpeHeil CKOPOCTH CKOJIBXEHHS OpYCKa MIIM IMIApHUKa 110 HAKIIOHHOM
IIJIOCKOCTH.

3. Onpenenenre MIOTHOCTU TBEPIOTO TeENA.

4. OnebIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbKeHus (edopMalun) MpyKUHbI

OT MPUJIOKEHHON CUJIBL.

5. OMBITHL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHIIBI TPEHUS CKOJILKEHUS OT Beca Teja
Y XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTENH U ra3oB.

JaBnenune. CriocoObl yMEHBIIICHUSI U YBETMYCHHUS JaBlieHus. J[aBiieHne ra3a. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00bEMa, Temmeparypsl. [lepenaya naBneHust TBEPABIMHU T€IAMU, JKUIKOCTSIMU H
razamu. 3akoH [lackansa. ITHeBMaThueckue MamMHbL. 3aBUCUMOCTH JABJIEHUS KUIKOCTH OT
rinyounbl.  ['mppocratmueckuit  mapagokc. CooOmiaromuecs —cocynsl.  ['mapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmocdepHoe aaBieHue. [I[pUUMHBI CyIIECTBOBAHUS BO3IYITHOM
o6onoukn 3emnu. OnwiTr Toppuyennu. M3mepenune aTtmochepHOro MaBlICHHS. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJl YypoBHeM Mops. [lpubGopbl i u3MepeHUs
aTMOC(hepHOTO JTaBJICHHUS.

JleiicTBHE *KUAKOCTHU U Ta3a Ha OTPYKEHHOE B HUX Tell0. BolTankuBaromas (apXxume0Ba)
cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxomnaBanue.

emoncmpayuu.

1. 3aBHUCHMOCTbD JaBJICHUS T'a3a OT TEMIIEPaTyphI.

2. [Tepenada naBieHUs )KUJIKOCTHIO M Ta30M.

3. CooOmaromiuecst COCyIbl.

4, I'mnpaBnaudeckuil mpecc.

5. [IposiBnenue neiicTBUs aTMOC(HEPHOTO JABICHUS.

6. 3aBUCHUMOCTh BBITAJTKMBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH Tena U
IJIOTHOCTH KHUKOCTH.

7. PaBeHCTBO BBITANKMBAIOIIEH CHIIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeN: IUIABAaHUE WM TOTPYKEHHUE Tel B 3aBHCUMOCTH OT

COOTHOIIICHUS IJIOTHOCTEH TeJia U )KUAKOCTH.

Jlabopamopusie pabomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOU B
JKHAKOCThH YaCcTH TeJa.

2. OrnpezneneHre BBITAJIKMBAIOLIEH CHUJIbI, IEUCTBYIOIIEW HA TENO, MOTPYKEHHOE B
KHIKOCTD.



3. [IpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOLIECH CWIbI, ACUCTBYIOIIEH Ha TEIO B
XKUJKOCTH, OT MACCHI TEJIA.

4. OnpIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOILEN CUIIbI, IEHCTBYIOLIEH
Ha TEJIO B XHUJKOCTH, OT 00bEMa NOTPYXKEHHOH B >KUAKOCTh YaCTH Telda W OT IUIOTHOCTH

KUJKOCTH.
o. KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAHME JIOJKU U OIPEACIICHUE €€
Irpy30I0AbEMHOCTH.

Pa3nes 5. PaGora u MomiHOCTb. JHEprus.

Mexannueckasi pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pblYar, 0JI0K, HaKJIOHHas MII0CKOCTh. [IpaBuiio paBHOBeCHs pblyara.
[Ipumenenue mnpaBuia paBHOBeCHS pblyara K On0oKy. «3oyioToe mnpaBuiio» mexaHuku. KII/]
MIPOCTBIX MeXaHU3MOB. [IpocThie MeXaHNU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHeTnueckas W moTeHIManbHas 3Heprus. lIpeBpamienne

OJIHOTO BUJa MEXaHWYECKOM 3HEPruu B APYyroil. 3aKOH COXpaHEHUSI IHEPIUU B MEXAHUKE.

emoncmpayuu.

1. [IpuMepsr MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomul u onvimel.

1. Omnpenenenne pabOThl CHIBI TPEHHS TPU PABHOMEPHOM JBMIKEHHUU Teja TIO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBuid paBHOBECHSI pblyara.

3. N3mepenue KIIJ] HakIOHHOM TIIOCKOCTH.

4, N3ydeHune 3aKkoHa COXpaHEHUs] MEXaHUYECKOM YHEPTHH.

8 KVIACC

Pa3nen 6. TenioBble ABJIEHMS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOM TE€OpUHU CTpOEHHU BelecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OmNbITbl, MNOATBEPXKAAIOIINE OCHOBHBIC TIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.

Mopenu TBEPOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammnyueckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. (CMauumBaHMEe W KalnWUIApHbBIE sBieHHUS. TemoBoe
pacIIupEeHHE U CKATUE.

Temnepatypa. CBs3b Temmeparypbl CO CKOPOCTBIO TEIJIOBOTO JIBMXKEHHSI YacCTHLL.
Buytpennsis sueprusa. CriocoObl H3MEHEHUs BHYTPEHHEH SHEPTUH: TEILUIoNepeaua U COBEpIICHUE
paboTel. Buel Temnonepenaun: TeriIoNpOBOIHOCTh, KOHBEKIIHS, U3IyUYeHUE.

KonnuecTBo TemmoTel. YaelbHas TEIUIOEMKOCTh BEIIECTBA. 1eIIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOTO OanaHca. [lnaBneHue u oTBepleBaHHE KPUCTAILTUYECKHX
BEIECTB. YJenpHas Temiota IuiaBneHus. [lapooOpazoBanue u KoHaeHcaus. McmapeHue.
Kunenue. YnaenbHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIIMBA. Y IelbHas TEMJI0Ta CrOPAHUSL.



[punnunsr pabotel TemnoBbix asurateneil KIIJ[ teroBoro asurarens. TeruioBbie
JIBUTATENIH U 3aLATA OKPYKAIOIIEN CPEBI.
3aKOH COXpaHEHMsI U MIPEBPALLEHUS SJHEPTUU B TEIUIOBBIX IIpOLECCaX.

emoncmpayuu.

1. Habntonenne 6poyHOBCKOTO ABHKEHUS.

2. Hab6monenue muddysum.

3. HaGnronenue siBiieHnit cMauMBaHUs M KallWJUISIPHBIX SBICHUI.

4, HabGnronenue TenioBoro pacuupeHus Tel.

o. WN3menenue paBieHWs raza NOpH U3MEHEHMM OO0bEMa W HArpeBaHUU WIH
OXJIAXKICHHH.

6. [IpaBuna nu3mepeHus TeMreparypsl.

1. Bunael Tennonepenayn.

8. OxmnaxxieHue Ipyu COBEPIIEHUU PabOTHI.

9. HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN pa3InyHbIX BEMIECTB.

11. HaOmronenue Kumeuus.

12. HaGnronenne mocTostHCTBA TEMIIEPATYPHI TTPH TITABICHHH.

13. Moienn TeIIOBEIX ABUTATEIIEH.

Jlabopamopnuie pabomul u onvimel.

1. OnbITH 0 OOHAPYKEHUIO JICHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHS.

2. OMNBITHI 1O BHIPAIIMBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM MIIA caxapa.

3. OnBITH IO HAOIOJCHUIO TEIJIOBOTO PACIIUPCHHS Ta30B, KUAKOCTEH W TBEPIBIX
TEJl.

4, Omnpenenenue naBiaeHUs BO3AyXa B OaJUIOHE HMITIPHUIIA.

5. OnBITHI, IEMOHCTPUPYIOIIHE 3aBHCHMOCTh JIABJICHHS BO3JyXa OT €ro o0béma u
HArpeBaHUS WM OXJIKICHHUS.

6. [IpoBepka TrumoTe3bl JIMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUIAKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIIepaTypBhI.

7. Habimoienne n3MeHeHusl BHYTPEHHEH SHEPIHH Tella B pe3yJIbTaTe TeIIonepeaadn
1 pabOTHI BHEIIHUX CHJI.

8. HccnenoBanue sBICHUS TEIUIOOOMEHA MPH CMEIIMBAHMK XOJIOJHON W ropsyei
BO/IBL.

9. Omnpenenenre KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpHU TEIIOOOMEHE ¢
HArpeThIM METAUIMYCCKUM LIHJIMHIPOM.

10. Omnpenenenre yaenbHON TEIIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoiiecca ncnapeHusl.

12. Omnpenenenre OTHOCUTENBHOM BIaKHOCTH BO3/IyXa.

13. Omnpenenenue yaenbHOM TEIUIOTHI TIJIABICHUS JIb/IA.

Pazgen 7. DieKkTpu4yecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Tena. /[Ba pona sneKTpuyecKux 3apsaoB. B3aumoneicTBue 3apsKEHHBIX
Tel. 3akoH KysnoHa (3aBUCHMOCTD CHIIBI B3aUMOJIEHCTBUS 3apsKEHHBIX TEJI OT BEJIMUUHBI 3apsII0B
U PACCTOSTHUS MEKIY TEJIaMu).



Onexrpuueckoe nojie. Hanpspk€HHOCTD anekTpuyeckoro nouis. IlpunHnun cynepno3unuu
NIEKTPUYECKUX I0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenu asnexTpuueckux 3apsaoB. DJIEMEHTapHbIN dj1eKTpuueckuil 3apsan. CrpoeHue
atoMa. I[TpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsaja.

DONeKTpUYeCKUi TOK. YCIIOBUS CYHIECTBOBAHHUS JJIEKTPUYECKOro Toka. McTouHMKM
MIOCTOSIHHOTO TOKa. JleWCTBUSA 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHWTHOE).
DNEKTpUUYECKUHN TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas unenb. Cuima TOKa. OleKTpuueckoe HampspkeHue. ConpoTUBIEHHE
IIPOBOJHUKA. YJIeIbHOE COINPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenbHOE 1 NapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTH MIeKTpUYecKOro Toka. 3akoH Jxoyns—JIeHmna. DnekTpudeckue 1nenu
U OTPEOUTENH IEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3aMbikaHMe.

[TocTrositHHBIE MarHWTHL. B3anMoJelCTBHE IMOCTOSIHHBIX MarHuTOB. MarHuTHoe moJe.
MaruauTtHoe nose 3eMiId U ero 3HaueHue A Ku3HU Ha 3emute. OnbIT DpcTtena. MarHuTHoe noje
AIEKTPUYECKOTO TOKa. [[ppuMeHeHue 3JIeKTpOMarHuTOB B TEXHUKE. J[eficTBMEe MarHUTHOTO TOJIs
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTeNb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Onbrtel - @apaned. SIBneHue snekTpoMarHUTHOM mHAykuuu. llpaBuno  Jlenma.
OnektporeHepatop. CnocoObl TOMYy4YEHHUS JIIEKTPUUYECKOM SHEpruu. OJNEKTPOCTaHIMM Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPIHH.

Hemoncmpayuu.

1. DneKTpu3aIus Tel.

2. JIBa posa 3MEeKTpUYECKUX 3apsA0B U B3aUMO/ICHCTBHIE 3apsyKEHHBIX TEJl.
3. YCTpoiCcTBO M ACHCTBHE 3JIEKTPOCKOIIA.

4. DneKTpocTaTU4ecKas UHIYKIIHS.

5. 3aKOH COXpaHEHHUS IIEKTPUUECKUX 3apsI0B.

6. [IpoBOTHUKY U TUAIIEKTPUKH.

7. MonennpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

8. HcTouHrKY TOCTOSIHHOTO TOKA.

9. JleicTBHS SIEKTPUUECKOTO TOKA.

10. DIIEKTPUYECKUHA TOK B )KHIKOCTH.

11.  T'a30BwIii pa3ps.

12. H3mepeHue cUIibl TOKa aMIEPMETPOM.

13. H3mepeHnue 31MeKTPUUECKOTO HAMPSKEHUS BOJIBTMETPOM.

14.  Peoctat 1 Mara3suH CONPOTUBIICHU.

15.  BsaumopelicTBHE TOCTOSTHHBIX MarHUTOB.

16.  MoaenupoBaHue HEBO3MOXXHOCTH Pa3/ieJIeHHs TOTIOCOB MarHUTA.
17.  MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18.  OmeIT Opcrena.

19.  MaruauTtHoe noje ToKa. DJIEKTPOMarHur.

20.  JleficTBME MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

21.  DnexTpoABUTrareib MOCTOSHHOTO TOKA.



22.  VccnemnoBaHuE SIBICHUS 3JIEKTPOMATHUTHON MHITYKITUH.

23.  OmbiTer Dapases.

24.  3aBHCHMOCTH HaMpaBICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €ro BOZHUKHOBEHUSI.
25.  DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopubvie padbomot u onvimel.

1. OmnbITH IO HAOIIOJCHUIO AIIEKTPU3ALNH TET HHAYKIINEH U IIPH COTTPHUKOCHOBEHUH.

2. HccnenoBanue neicTBUS IIEKTPUUECKOTO 10JI HAa IPOBOJIHUKH U JUDJIEKTPUKH.

3. COopka 1 IpoBepKa padOTHI IEKTPHISCKOH IETTH ITOCTOSTHHOTO TOKA.

4, W3mepenue u peryinpoBaHUe CUIIbI TOKA.

o. W3mepenue u peryinpoBaHue HaPsHKEHUSL.

6. HccnenoBanue 3aBUCUMOCTH CHUJIBI  TOKa, MHJIYIIETO YEpe3 pe3UcTop, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOpeE.

1. OnepIThI, JIEMOHCTPUPYIOIIME 3aBUCHMOCTb 3JIEKTPUYECKOTO CONPOTHUBIIECHUS
MIPOBOJHUKA OT €ro JJIUHBI, TUIOIIAIN MONIEPEYHOT0 CEYEHHsI U MaTepHara.

8. [IpoBepka npaBuiia CIOKEHUS HAPSLDKEHUN MPU MOCIIEI0BATEIbHOM COETMHEHUH
JIBYX PE3UCTOPOB.

9. [IpoBepka npaBuia i CUJIbl TOKA MPH MapaieIbHOM COETUHEHUHN PE3UCTOPOB.

10.  Ompenenenue pabOTHI MIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11.  OmpeneneHue MOMIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. HUccnemoBaHue 3aBUCMMOCTH CHJIbI TOKa, HJIYIIEro 4Yepe3 JamIoyKy, OT
HanpsHKEHUs Ha HEH.

13.  Omnpenenenune KIIJI narpesarernsi.

14.  HccnenmoBaHue MarHMTHOTO B3aMMOJEHCTBUS MOCTOSHHBIX MAarHUTOB.

15.  HM3ydyeHue MarHUTHOTO IMOJIS MOCTOSIHHBIX MAarHUTOB NPU HUX OOBEIUHEHUH U
pa3zieneHun.

16.  HccnenoBanue neiCTBUS IEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17.  OnpITbl, JEMOHCTPUPYIOLINE 3aBUCHMOCTb CHJIbI B3aMMOJCHCTBHS KaTyIIKU C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIPpaBJICHUs TOKA B KaTYIIIKE.

18.  U3ydeHue neicTBHS MarHMTHOTO IOJISI HA IPOBOJIHUK C TOKOM.

19.  KoHctpymnpoBaHue u u3ydeHue paboThl 3JEKTPOABUTATENS.

20. N3mepenue KI1/] anekTpoiBUraTeabHON YCTAaHOBKH.

21.  OmbIThI IO UCCIIEOBAHUIO SIBICHUS IEKTPOMArHUTHON MHIYKIIH: UCCIIEI0OBAHNE

W3MEHEHU 3HAaY€HUsI U HANIPABJICHUSI HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUsI.

Mexanuueckoe nBHxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYEeCKOTO JIBM)KEHMs. PaBHOMepHOe mpsMoiuHEeHHoe ABMkeHue. HepaBHOMepHOE
npsMOIMHENHOe JABWKeHue. CpeAHsss U MIHOBEHHAas CKOPOCTh Teja MpPU HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMmoninHeitHOe 1BrkeHne. CBoOoaHOe najeHne. OnbIThI
lanunes.



PaBHOMEpHOE ABMKECHHE 1O OKPYKHOCTH. llepuon u yactora oOpamenus. Jlunelinas u
YI10Bast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IIepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuii 3akon Herotona. Ilpunnun
CYIIEPIIO3ULIH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuia TPEHUsI CKOJIbKEHHUS, CUja TPEHUS
IIOKOs1, IPYTHE BUABI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOPEHHE CBOOOJHOTO MaJCHUS.
JBuxenue mianet Bokpyr Counua. [lepBas kocmudeckast ckopocTb. HeBecoMOCTh U IEperpysKu.

PaBHOBecue maTepuanbHO TOUKU. AOCOIIOTHO TBEPOE Teno. PaBHOBECcHE TBEPAOTO TEna
C 3aKpEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. 3menenne mmmynbca. Mmynbe cunbl. 3aKOH COXpaHEHHs] WMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckasi paboTta U MOIIHOCTh. PaboTa cui TshKecTH, ynpyrocTtH, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHnuanbHas 3Heprus Tena, MOTHATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
[ToreHnmaneHas 3HEprus cxkarod npyxxuHsl. Kunetnueckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

emoncmpayuu.
1. Habntoienne MexaHn4ecKoro JBM)KEHUSI TeJla OTHOCUTENIFHO Pa3HbIX TeJl OTCUETA.
2. CpaBHeHME IyTEN U TPACKTOPUN JBUKEHUS OJTHOTO M TOTO 7K€ TeJIa OTHOCUTEIBHO

PAa3HBIX TENI OTCUETA.

3. N3mepenne CKOpOCTH W YCKOPEHUS MPSMOJIMHEHHOTO JIBHYKCHUS.

4, HccnenoBanue MprU3HAKOB PaBHOYCKOPEHHOTO JIBHYKCHUSI.

5. HaGmronenue nBukeHus Teaa Mo OKPY>KHOCTH.

6. HaOmoienne MeXaHWUYeCKHX SIBJICHHHA, MPOUCXOAAIINX B CHCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBHOKEHUH OTHOCHTEIBLHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTD YCKOPECHHMSI TeJIa OT MacChl TeJia U JICHCTBYIOIIEH Ha HErO CHJIBL.

8. Habumoienne paBeHCTBa CHJI PU B3aUMOJICHCTBHH TEJI.

9. H3meHeHue Beca Telia IPH YCKOPEHHOM JIBUKCHHH.

10. [lepenavya uMITyJIbCca IPH B3aUMOJICHCTBUU TEJI.

11. [IpeoOpa3oBaHus SHEPTUH IPU B3aMMOCHCTBHH TEIL.

12. CoxpaHeHHe UMITyIIbCa TIPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJACHCTBUU.

14, HaGnronenne peakTHBHOTO JIBHYKCHHS.

15. CoxpaHeHHEe MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHHe MeXaHMYeCKOW HHEprHuH MpHU JBIKEHUU Tela TOJ JAeWCTBUEM
MPY)KUHBI.

Jlabopamopusie pabomot u onvimol.

1. KoHcTpynpoBanue TpakTa JUisl pa3roHa U JaIbHEUIIEro paBHOMEPHOTO ABUKCHUS
[IapyKa UITH TeTIEKKH.

2. Omnpenenenue cpeHel CKOPOCTH CKOJILKEHHS OpycKa WM JABIKEHUS MIapHUKa o
HAKJIOHHOM IJIOCKOCTH.



3. OmpeneneHne YCKOPEHUs Tella PU PaBHOYCKOPEHHOM JIBUYKCHHH 110 HAKJIOHHOM
IUIOCKOCTH.

4. HccenenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUYKEHUU
0e3 Ha4aJIbHON CKOPOCTH.

o. [IpoBepka TUMOTE3BI: €CIIM TMPU PABHOYCKOPEHHOM JIBUKCHWU 0O€3 HadalbHOM
CKOPOCTH ITYTH OTHOCATCS KaK P/ HEUYETHBIX YUCCII, TO COOTBCTCTBYIOIIUEC ITPOMEIKYTKU BPCMCHHU

OJIMHAKOBEI.
6. HccnenoBanue 3aBHCUMOCTH CHIIBI TPEHHS CKOJIBKEHHUSI OT CHIIBI HOPMAaJbHOTO
JaBJICHUS.
7. Onpenenenre ko3puImeHTa TPEHUS CKOJIBKEHUSL.
8. Omnpenenenne XECTKOCTH TPYKHHBI.
9. Omnpenenenne pabOTHI CHIIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHHH Tella TI0

TOPU30HTAIBHON IOBEPXHOCTH.

10.  Ompenenenue pabOTHI CHIIBI YIIPYrOCTH MPH MOABEME TPy3a C UCHOJIH30BAHHEM
HEMOABUYKHOTO U MOJABMKHOTO OJIOKOB.

11. M3ydeHune 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHbIE XapaKTEPUCTUKH KoJIeOaHMIi: MEpPHOJ, 4acToTa,
aMIMTyna. MareMatud4ecKuilT W NpPYKMHHBIM MasTHUKHM. lIpeBpamienne »Heprum mpu
KoJie0aTeIbHOM JBU)KEHUU.

3aryxatomue koiebanus. BeiHyX/1eHHBIC KoJieOaHus. Pesonanc. MexaHn4yecKkue BOJIHEI.
CBoiicTBa MexaHH4YeCKUX BOJIH. [IpoonbHbIe M nonepeyHblie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKrue BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa M BbicoTa ToHA. OTpaykeHue 3Byka. MHGpa3Byk U yinbTpa3BYK.

emoncmpayuu.

Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmtonenue xoneGanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmtoienue BBIHYXIEHHBIX KOJIEOaHHM U pe30HaHCa.

Pacrnipoctpanenue mpoJ0JabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habntoenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o gk wnPE

AKyCTHUECKHI pE30HAHC.
Jlabopamopnuie pabomul u onvimel.

1. Onpez[eneHI/Ie YaCTOTHI U IICpUOaa KoJIeOaHMi MaTeEMaTHYECKOTO MasATHHKA.
2. Onpez[eneHI/Ie YaCTOTHI U IICpUOJa KoJIeOaHnH IIPY>KUHHOTI'O MasiTHUKA.
3. HccnegoBanue 3aBUCUMOCTH nepuoaa KoJIeOaHMt IMMOABCIICHHOT'O K HUTHU I'py3a OT

JUTUHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH IEpHoja KOJEOAaHMM NPYyKUHHOTO MasTHUKA OT
Macchl Tpy3a.

5. IIpoBepka He3aBUCUMOCTH MEpHo/Ia KosleOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITHl, JAEMOHCTPHUPYIOLIME 3aBUCHMOCTh IEpHOJa KoJeOaHHH MpYKHHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.



1. N3mepenune yckopeHus: CBOOOHOTO MaJCHUSI.
Pa3nes 10. Di1eKkTpOMarHuTHOE 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE IoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOWMCTBA 3JEKTPOMArHUTHBIX

BOJIH. [1IKana 31eKTpOMarHUTHBIX BOJIH. MCIIOIB30BaHME IIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BonHoBble cBOMicTBa CBETA.

Jlabopamopusvie padbomot u onvimel.

1. N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pasnen 11. CBeToBbIe SIBJIEHUS.

JlyueBas monens cera. Mcrtounuku cBera. [IpsAMoJIMHETHOE pacrpoCTpaHEHHE CBETa.

3armenust ConHna u Jlynsl. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomiienne cBeta. 3aK0OH MpenomieHus cBeta. [[o1HOe BHYTpeHHEE OTpaKeHHUE CBETA.

Hcnons30BaHme MOJTHOTO BHYTPCHHETO OTPAKCHHUA B OIITHYCCKUX CBETOBO/AAX.

Jlunza. Xon myded B smH3e. Ontuueckas cucrema ¢oToamnmnapara, MUKpPOCKONa U

Teneckora. ['71a3 kak ontideckas cucreMa. ban3opykocTh U 1aTbHO30PKOCT.

Paznoxxenune 6enoro csera B criekTp. OnbiTel HetoToHa. CliojkeHME CIEKTpaIbHBIX [[BETOB.

Hucnepcus ceera.

Hemoncmpayuu.

1. [IpsimonuHelHOE pacpoCTpaHEHHUE CBETA.

2. OTpaxeHue cBera.

3. [Tonyuenue n306pakeHuit B MJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. [Ipenomnenue cBera.

5. ONnTHYECKUN CBETOBOJI.

6. Xon tydeid B coOuparomei JTruH3e.

7. Xo ay4der B pacCEeUBalOILEH JIMH3E.

8. [Tonyuenue n306paxkeHHi ¢ TOMOIIBIO JINH3.

9. [Ipunnun neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTA.

10. Monens riaasa.

11.  PasnokeHue O€JI0TO CBETA B CIICKTP.

12. Ilomyuenue 6e10ro0 CBETA MPH CIOKEHUU CBETA Pa3HBIX 1BETOB.

Jlabopamopnuie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPaXEHUSI CBETOBOTO JIydya OT yrija MmajeHusl.

2. N3ydeHne xapakTepucTUK H300pakeHUs MpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH yIiia MPEJIOMIIEHHUS CBETOBOTO JIyda OT yriia MaJeHUs
Ha TPaHUIIE «BO3TYyX—CTEKIION.

4. [Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

5. Omnpenenenre HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.

6. OnbITEI IO PA3JIOKCHUTIO Oenoro ceera B CIICKTD.



1. OmnbITH IO BOCHPUATHIO [[BETA MPEIMETOB MPH UX HAOIIOJCHUN Yepe3 I[BETOBbIC
GUIBTPHIL.

Paznen 12. KBaHnToBLI€e IBJICHHUS.

OmnbiTel Pe3epdopaa u rmranerapHas Moaens atoma. Mojens aroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PanmnoaktuBHOCTh. AJbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOIO sjpa.
Hykionnas mopxens aromHoro snapa. W3otombl. PaanoaktuBHbiE npeBpamenus. Ilepuon
roJypacnaaa aTOMHBIX sIIEp.

SnepHble peakuu. 3aKOHBI COXpAaHEHUS 3apsJ0BOTO U MacCOBOI'0 YHMCEI. DHEPTUsl CBA3U
aTOMHBIX si7iep. CBsA3b Macchl U SHepruu. Peakunu cuHtesa u geneHus saep. MlcrouHnku sHepruu
ConHua u 3B€37.

SAnepHas sHepreTtuka. JlecTBUS paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHNU3MBI.

Jemoncmpayuu.

1. CrieKTphl U3JIy4eHUs U MOTJIOIIEHNUS.

2. CrieKTphl pa3IU4HbIX a30B.

3. CriexTp BoAOpO/Ia.

4. Habmonenue TpekoB B kamepe BuibcoHa.

o. PaGota cuérunka HOHU3UPYIOMIHNX U3TYUESHHI.

6. Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopnuwie pabomel u onvimel.

1. Habmtoenue CriomHbIX U JIMHEWYaThIX CIEKTPOB U3JIy4EHUSI.

2. HccnenoBanue TpeKoB: U3MEPEHHE PHEPTUM YACTULIBI MO TOPMO3HOMY MYyTH (TIO
dboTtorpadusim).

3. N3mepenue pagnoakTuBHOTO oHA.

IToBTOPUTEIbHO-00001IAOIHUIA MOAYJIb.

[ToBTOpUTENEHO-0000IIAOIINIT  MOIYTh TpEAHA3HAYCH JUIsl  CHCTEMAaTH3allud U
0000IIeHUsT TPEIMETHOTO COJICPIKAHUSI M OTIBITA JIEITEILHOCTH, IPHOOPETEHHOTO NP U3YYCHUU
BCEro Kypca (pu3mKu, a Takxke sl MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroIIMXCsl, BRIOPABIINX ATOT YY€OHBIN MPEAMET.

[Ipy w3y4eHUW JaHHOTO MOIYJIS PEAIM3YIOTCS W CHUCTEMATU3UPYIOTCS  BUJIBI
NEATEIbHOCTH, Ha OCHOBE KOTOPBIX oOOECIeuuBacTCs JOCTHIKEHHE TPEAMETHBIX U
METaNpeIMETHBIX TUIAHUPYEMBIX PE3yJbTaTOB OOydUeHHS, (OPMUPYETCS €CTECTBCHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB WCCJICIOBAHMS SIBJICHHN TPUPOJIBI M TEXHUKH,
OBJIJICHUE YMEHUSMU OOBACHATh (PU3MUYCCKHE SBJICHUS, IIPUMEHSIS TIOJTyUCHHbBIC 3HAHMUS, PEIIaTh
3a/la4uM, B TOM YHUCJIe KaYECTBEHHBIE U KCIIEPUMEHTAIILHBIE.

[TpuHIMIHATBEHO IESTENBHOCTHBIN XapaKkTep JAHHOTO pasjielia peaan3yeTcs 3a CUET TOoro,
9TO 00y4aroUecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Tpeasiaraercs:

Ha OCHOBE MOJYYE€HHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBSACHATH PU3NYECKHUE SBIICHUS
B OKpY)Karolllel MpUpojie U MOBCEIHEBHOM KU3HH;

WCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEIOBaHUS (PU3UYECKUX SIBJICHUI, B TOM YHCIE IS
MIPOBEPKHU THIOTE3 U MOTYICHHS TEOPETUUECKUX BHIBOJIOB;



O0OBSICHSITH HAay4YHBIC OCHOBBI Han00JICe BAXKHEIX I[OCTI/I)KGHI/Iﬁ COBpPCMCHHBIX TGXHOJIOI‘I/If/'I,
HaIpuMep, NPakKTUICCKOro UCIOJIb30BaHUA PAa3JIMYHbIX HCTOYHHUKOB SHCPIUM Ha OCHOBC 3aKOHA

MMpeBpaliCHus 1 COXpaHCHHUA BCCX N3BCCTHBIX BUJOB SHCPIHH.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenne ¢u3ukn Ha YpOBHE OCHOBHOTO o0O0mero oOpa3oBaHHs HaNpaBICHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

B pesynprate u3ydeHus (pu3MKE Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
obOyuaromierocs OynyT choOpMUPOBAHBI CIEAYIONINE JUYHOCTHBIE PE3YyIbTaThl B YaCTHU:

1) naTPHOTHYECKOT0 BOCIIUTAHUSA:

- IPOsIBJIEHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (pr3ruecKkoi
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIKEHHUSM POCCUUCKHUX YUEHBIX-(U3UKOB;

2) rpakIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTHBHOMY Y4acTHIO B 00CYX/I€HUU OOIIECTBEHHO 3HAUMMBIX U 3THYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUH (DU3HKY;

- 0CO3HAHUE BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

- BOCIIPUSITHE 3CTETHUYECKUX KayecTB (PU3NUYECKOI HayKU: €€ TapMOHUYHOTO MTOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAaHME LEHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONICH KyJIbTYpHI;

- pa3BUTHE HAYYHOU JII0003HATENLHOCTH, HHTEPECa K UCCIIEA0BATEIbCKOM IESTEIIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSI M SMOIMOHAJIBLHOI0 0J1ATr0NOJYyYHs:

- OCO3HAHME IIEHHOCTH 0€30MacHOro o0pasa *KH3HU B COBPEMEHHOM TEXHOJIOTHMYECKOM
MUp€, BAXKHOCTHU MPaBHII O€30M1aCHOTO MOBECHHS Ha TPAHCIIOPTE, HA IOPOTaX, C IECKTPUUECKUM
U TEIUIOBBIM 000PY/ZI0BAHHUEM B JJOMAITHUX YCIOBHSIX;

- cOpMUPOBAHHOCTH HaBbIKa peieKcuu, IpU3HAHUE CBOETO MpaBa Ha OLIMOKY U TaKOTO
e TpaBa y APYroro 4eloBeKa;

6) TPy10BOr0 BOCIIUTAHHA:

- aKTUBHOE y4acTHE B PEIICHUHU MPAKTUYECKUX 3a/1a4 (B paMKaX CeMbH, 00pa30BaTeIbHOM
OpraHu3aliy, TOpoja, Kpas) TEXHOJIOTUYECKON U COLMATbHOM HAIMPaBIEHHOCTH, TPEOYIOUIUX B
TOM 4uCle U PU3NUECKUX 3HAHHUIA,

- HHTEPEC K MPAKTUYECKOMY U3YyUeHUI0 podeccuii, CBA3aHHBIX ¢ (U3UKOM;

7) 3KOJIOrH4€CKOr0 BOCIIMTAHMA:

- OpHEHTalMs Ha MpPUMEHEHHE (PU3MUECKUX 3HAHUU A pelleHus 3agad B 00NacTu
OKpYXarollel cpeipl, MIaHUPOBAHUS MOCTYNKOB U OLEHKH UX BO3MOXHBIX MOCIEICTBUM IS
OKpYKaroLlen Cpeibl;

- 0CO3HAHUE III00ATLHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U MyTel UX pelieHus;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBUSAM COLUAJIBLHON U NIPUPOIHON cpeabl:



- NOTpeOHOCTh BO B3aWMOJCHCTBMM TPH BBHIMOJHEHHH HCCIEIOBAHUNA M TPOEKTOB
¢bu3nvecKoil HalPaBIECHHOCTH, OTKPBHITOCT ONBITY U 3HAHHUSM APYTHX;

- IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeSTEIbHOCTB;

- MOTpeOHOCTh B ()OPMHUPOBAHWU HOBBIX 3HAHWH, B TOM 4YHcie (HOpMYyIHpPOBATh UJCH,
MIOHATHS, TUIIOTE3BI O (PU3NUYECKUX 0OBEKTaX U SIBICHUSIX;

- OCO3HaHHUE MePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;

- IJIJAHUPOBAaHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHU;

- CTpPEMJICHHME AaHAIM3UPOBATh M BBIABIATH B3aWMOCBSI3M IPHPOJBI, OOIIeCTBa |
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NIECKUX 3HAHUM;

- OIIGHKa CBOWX ACUCTBUM C Y4ETOM BIIMSHHUS HA OKPYKAIOMIYIO CPENy, BO3MOMKHBIX

TJI0OAIBHBIX TTOCIEACTBHIA.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbrare ocBoeHHsI mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIFOUAIONUE TIO3HABATENIbHBIC YHUBEPCAJIbHBIC YYeOHBIC JIEHCTBUSA, KOMMYHUKATHBHBIC
VHUBEPCATbHBIC yUeOHBIC ICUCTBHS, PETYIATHBHBIC YHUBEPCATbHBIC YIeOHBIC ICHCTBUS.

Ilo3HaBaTeIbHBIE YHUBEPCATbHbBIE YUeOHbIE el CTBHUS

ba3oBble oruveckue aeiicTBus:

o BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MMPU3HAKH 0OBEKTOB (SBJICHUI);

o yCTaHABIMBATh CYIIECTBEHHBIM TPU3HAK KJIAaCCHU(PHUKAIMM, OCHOBAaHUS JUIf
0000IIICHNS 1 CPAaBHEHUS;

o BBISIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHSI B paCCMAaTPUBAEMBIX (DaKTax, JAHHBIX
1 HaOIOJICHUSIX, OTHOCSIIMNXCS K (PU3MUECKUM SIBJICHUSIM;

o BBISIBJISITH IPUYMHHO-CJICJICTBEHHBIE CBSA3H MPU U3yYeHUH (HU3NUYECKUX SIBICHUN U
MIPOLIECCOB, JIENATh BHIBOJIBI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUECHUH,
BBIJIBUTaTh TUIIOTE3bI O B3AUMOCBS3SIX (PU3MUECKUX BETUYHH;

. CaMOCTOSITEIPHO BBIOMpaTh Croco® pemieHus ydeOHOW (Qu3nyeckor 3amauun
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pEIICHUs, BBIOOp HauboJiee MOAXOMAALIETO C YYETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibcKkne 1eiCTBUS:

. UCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHNUS;

. OPOBOAUTH IO CAMOCTOSATENIBHO COCTABICHHOMY IIJIaHY OIIBIT, HECJOKHBIN
(busznuecKuit IKCIEPUMEHT, HEOOIBIIOE UCCIeI0OBaHHE (PU3UUECKOTO SBICHUS;

o OIICHUBATh HAa MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMAIUIO, MOJYYEHHYIO B
XO0JIe UCCTIEI0BAHUS WIIH DKCTIEPUMEHTA,

J CaMOCTOSITENIBHO  ()OPMYTUPOBATh OOOOIIEHHs] M BBIBOABI IO pPe3ylIbTaTaM
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIIEIOBAHNS,

o POrHO3HPOBATh BO3MOXKHOE JajibHeiIiee pa3BuTHe (U3NYECKUX MPOIECCOB, a
TaK)Ke BBIIBUTaTh MPEAMOI0KEHHUSI 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX M KOHTEKCTaX.

Padora ¢ undopmanueii:



o MPUMEHSATH Pa3IMYHble METO]Ibl, UHCTPYMEHTBI U 3aIIpOChl IIPH MIOUCKE U 0TOOpE
nHGOpMAIINY WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM (hru3nyecKoi 3a1auu;

J aHaM3UpPOBaTh, CUCTEMATH3UPOBATh W  HMHTEPHPETUPOBATh WH(POPMAIHIO
Pa3NUYHBIX BUIOB U (POPM NPEICTABICHHUS;

. CaMOCTOSITEILHO BEIOMPATh ONTUMAIIBHYIO (OPMY IIPECTaBICHNS HHPOPMALIUN 1
WUIIOCTPUPOBATh PELIAEMbIE 33[]a4ld HECIOKHBIMU CXEMaMH, AUarpaMMaMiy, UHOU rpadukoi u
X KOMOUHAIUSAMH.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe yYeOHbIe JelCTBHUA:

. B X0JI¢ 00CY)KICHHUsI yUeOHOTO MaTepHaja, pe3ylbTaToB JIA0OPATOPHBIX paboT M
MIPOEKTOB 3aJaBaThb BOMPOCHI IO CYHIECTBY OOCYXJa€MOW TeMbl U BBICKAa3bIBATh UJEH,
HalleJICHHbIE Ha pellieHue 3a7a4u U MoJJIepKaHue OIaroxenareabHOCTH OOIeHHUS;

J COIMOCTABJIATh CBOM CYXKJIEHHUS C CYXKACHHUAMM JPYTUX YYaCTHMKOB JHMaiora,
0OHapyXMBaTh pa3IM4Me U CXOACTBO MO3UIIHIA;

J BBIPa)KaTh CBOIO TOYKY 3pE€HUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

. NyOIMYHO TPEACTABNIATH PE3yabTaThl BBIMOJHEHHOTO (DU3MUYECKOTO OIbITa
(dKCcTIepuMeHTa, UCCIeI0BaHus, IPOEKTA);

. MOHMMAaTh M HCIOJIb30BATh IPEUMYIIecTBa KOMAHJIHON M WHIMBUIYaIbHOU
paboThI MPH pElIEHUH KOHKPETHON (hU3NUYECKOil MpoOiIeMbl;

o MPUHUMATh L€ COBMECTHOM JEsITeNbHOCTH, OPraHU30BbIBATh ACUCTBUS MO €€
JOCTHKEHHIO: PacHpeliesiaTh POJH, OOCYX AaTh MPOLECCHl U Pe3yabTaThl COBMECTHOM pabOThI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;

o BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUras KAUECTBEHHOTO PE3ysbTara 1o CBOEMY
HaIpPaBJICHUIO U KOOPJIUHUPYS CBOU ACUCTBUS C JPYTUMHU WICHAMU KOMAaH/IbI;

o OIICHMBAaTh KayecTBO CBOEr0 BKJIaJa B OOMMHA NPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHSL.

PeryasiTuBHbIe YHHBEpPCaJIbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

o BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalMsX, TPeOYIOIIUX s
peuieHus Gpu3n4ecKux 3HaHUM;

. OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX0AaX MPUHATHS pelieHU (MHANBUIYaIBHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHITHE PELICHUI TPYIIOii);

. CaMOCTOSITENIBHO COCTABJIATH AITOPUTM pellieHrs PU3NYECKON 3a/1auM WM TIIaHa
UCCIEIOBAaHUSI C Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MpeAsiaraeMble BapUaHThl PELICHU;

J JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPO.Ib, IMOLMOHAILHBII HHTEJLIEKT:

o JaBaTh aJIEKBaTHYIO OIICHKY CUTYaIlMU U TpeJyiaraTh MiaH e€ U3MEHEeHHUS,

J OOBSICHATh MPUYMHBI JOCTHXEHUS (HEIOCTHXKEHUSI) pe3yJabTaToOB IEATEIbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;



. BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS
(U3NYECKOTO MCCIIEOBAHUS MM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHHMBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILIUX TPYIHOCTEH;

. OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSM;

. CTaBUTh ce0si Ha MECTO JpPYyroro 4ejoBeKa B XOJE CIopa WM JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMAaTbh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYIroro;

. NPU3HABATh CBOE MPAaBO Ha OIMMOKY MpHW pemeHuH (U3NYECKUX 3aaad WU B

YTBCPKACHUAX Ha HAYYHBIC TCMbI U TaAKOC K€ IIPpaBO APYyroro.

MNPEJIMETHBIE PE3YJbTATHBI

K xoniy oO0yuenus B 7 kjacce IpeIMETHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

o WCIIOJIb30BAaTh TIOHATHS: (PU3NYCCKUE W XUMHUYECKHE SIBIICHUS, HAOIOJCHUE,
IKCMIEPUMEHT, MOJICITh, THITOTE3a, SAMHHIIBI (PU3MUSCKUX BEJIMYUH, aTOM, MOJICKYJIa, arperaTHbIC
COCTOSIHMSI ~ BemiecTBa (TBEpIoOe, IKHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBUKCHHUE
(paBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOJMHEHHOE), TPACKTOpHUs, PaBHOICHCTBYIOIIAs CHIIA,
nedopmarus (yrnpyras, IiIacTUYecKas ), HeBECOMOCTh, COOOIIAIOIITUECS COCY/IbI;

. paznuuath sBIeHUs (auddys3us, TEmIoBOe BIKEHHE YacTHI[ BEIIECTBa,
paBHOMEpPHOE JIBIDKEHHE, HEPAaBHOMEPHOE JIBIDKCHUE, WHEPIUS, B3aUMOJCHCTBHE TelI,
paBHOBecHE TBEPABIX TEJ C 3aKPEIUIEHHOM OChIO BpallleHMs, Nepenada AaBJeHHs] TBEPABIMU
TeJlaMH, >KMJIKOCTSIMU U Tra3aMu, aTMoc(epHOe MaBlIeHHE, IUIaBaHUE Tel, MpeBpalleHus
MEXaHUYECKOM JHEpPruM) IO ONHUCAHUI0O HMX XapaKTEpHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE PU3NYECKOE SBIICHUE;

o pacrno3HaBaTh MPOSIBICHHE H3YYCHHBIX (PU3UYECKHX SBJICHUNH B OKPYXKAIOLIEM
MHUpE, B TOM 4ucjie (PU3NYECKHE SBICHUA B MPHUPOJAE: MPUMEPHI IBIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B >KMBOH M HEXHUBOW MpPHUpPOJE, NEHCTBUE CUJIBI TPEHHS B MPUPOJEC U TEXHHKE,
BIIUSIHUE aTMOC(EPHOTO JIaBJICHUS Ha )KUBOM OpraHu3M, IJIaBaHuE PbIO, pplyary B TeJie YeloBeKa,
IIPU 3TOM IEPEBOJIUTH MPAKTUUYECKYIO 337a4y B yueOHYIO, BBIAEIATH CYIIECTBEHHbIE CBONCTBA
(mpu3Haku) pU3NUECKUX SBIICHUIA;

. OTHCHIBaTh M3yYCHHbIE CBOMCTBA Tel M (PU3MUECKUE SBICHUS, HCIOJIb3YS
¢buznueckue BeIMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BPEeMs, MyTh, CKOPOCTb, CPEIHSsS
CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHIia TPeHHs, JaBlieHue (TBEpIOro Tena,
KUJKOCTH, T'a3a), BBITAIKUBAIOLIAS CUJIa, MEXaHUUYeCKasi paboTa, MOIHOCTD, I1JIEYO CHIIbI, MOMEHT
CWIbI, KOA(Q(UIMEHT IOJIE3HOTO JEWCTBUS MEXaHH3MOB, KHHETHYECKass W TMOTEHIMalbHas
SHEprus), MPU OMUCAHUH MPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICIT HUCIIOJIB3YEMBIX BEIMYUH,
UX 0003HaUEHUS U eTUHUIIBI (PU3MUECKUX BETMYHH, HAXOJUTh (JOPMYIIBI, CBSA3BIBAIOIIUE TaHHYIO
(bu3MYECKYI0 BETHYHUHY C JAPYTUMHU BEMYHMHAMHU, CTPOUTH I'paUKU U3y4yEeHHBIX 3aBHCHUMOCTEN
(bu3MUYECKUX BETNYHH;

o XapaKTepH30BaTh CBOICTBa Tel, (PU3NYECKUE SIBICHUS M TPOILECCHI, UCIOJIB3YS
MpaBWJIa CIOKEHUS cull (BJOJb OJHOM MpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MPaBWJIO paBHOBecUs pblyara (OJ0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXpaHEHUs



MEXaHHYECKOHW SHEPTHH, IPU ITOM JIaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA U 3aIMCHIBATH €ro
MaTeMaTHYECKOE BbIPAKEHUE;

J OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHl U CBOICTBA Tel, B TOM YHCJIE U B
KOHTEKCTE CHUTyallud IPAaKTUKOOPUEHTHUPOBAHHOIO  XapakKTepa: BbISBIATH  [PUYUHHO-
CIICZICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHWE W3 1—-2 JIOTWHYECKHX MIaroB ¢ Omopoi Ha [-2
M3YYEHHBIX CBOMCTBA (M3NUECKUX SBICHHUM, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

. pematy pacuéTHble 3agauud B 1—2 NeHCTBUS, MCIONB3YS 3aKOHbI U (POPMYIIbI,
CBs3bIBAIOIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a]1a4M 3allUChIBAaTh KPAaTKOE
YCIIOBHE, MOJCTABIATh (PU3MUYECKHE BETUYMHBI B (OPMYIBI M MPOBOAUTH PACUETHI, HAXOIUTH
CIpaBOYHBIE JIaHHBIE, HEOOXOAMMBbIE [UIsl pELIeHUs 3a]ay, OICHUBATh PEATUCTHYHOCTD
MOJTY4eHHOU (U3MUECKOUN BEIIMUNHBI;

J pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIU (DU3HUECKUX
METO/IOB, B ONHMCAHMM HCCIIEJOBAHMS BBLACIATH INPOBEPIEMOE MPEANOooKeHHe (TUIOTE3Y),
pasnauyaTth M MHTEPIPETUPOBATH MOJYYEHHBIH pPEe3ylbTaT, HAXOJIUTh OMIMOKH B XOJI€ OIBITA,
JIeNIaTh BBIBOJIBI 110 €T0 pe3ysibTaTaMm;

. MIPOBOJUTH OMBITHI MO HAONIONEHUI0 (U3NYECKUX SBIEHUN WIN (U3NYECKUX
CBOMCTB Tei: (HOPMYIHpPOBATH MPOBEPSIEMBbIE MPEANOIOKEHUs, COOMpaTh YCTAaHOBKY W3
MPeI0KEHHOT0 000PYA0BaHNUS, 3alUChIBAaTh X0/1 ONbITa U (POPMYINPOBATH BHIBOIBL;

o BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CUITbI
U TeMIIepaTyphl C UCTOIb30BaHUEM aHAJIOTOBBIX U IIU(POBHIX MPHUOOPOB, 3aITUCHIBATH OKA3aHUS
MpUOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTHA U3MEPCHHU;

o MMPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEJIMUMHBI OT JPYTOM
C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH YT PABHOMEPHO JBHKYIIETOCS Tela OT
BpEMEHHU JBIDKEHHUS Tella, CHJIbI TPEHHUS CKOJIbKEHHs OT Beca Tejla, KadyecTBa o0OpaboTKu
MOBEPXHOCTEH TeJ W HE3aBUCHUMOCTHU CUJIBI TPEHHS OT IUIOIIAJN COMPUKOCHOBEHMS TEJI, CHIIbI
YIOPYTrOCTH OT YAJIMHEHUS MIPYKUHBI, BBITATKUBAIOLIEH CUIIBI OT 00bEMa MOrpyKEHHOI YacTu Tesa
U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBHUCHUMOCTH OT IJIOTHOCTH TeJla, OT IIyOUHBI, HA KOTOPYIO
MOTPYKEHO TEJIO0, YCIOBUH IUIaBaHMsI T€Jl, YCIOBUN PaBHOBECHS pbluara 1 OJIOKOB), y4aCTBOBATh
B IUIAHUPOBAHUU Y4EOHOTO HCCIIEOBaHMs, COOMpaTh YCTAaHOBKY U BBINOJIHATH HU3MEPEHUS,
cienys TMPEAToKEHHOMY IUIaHy, (HUKCHpOBATh pPE3YyNbTaThl TMOJYYCHHOW 3aBHCHUMOCTH
¢buznyecKux BEJIMYMH B BUAC NPEUIOKEHHBIX TaOMUI U TpadUKOB, [eiaTh BBIBOJBI IO
pe3ynbTaTaM HcCleOBaHMUS;

. IPOBOJAUTH KOCBEHHBIE M3MEPEHHS (PU3UUECKHX BEIUYUH (IJIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPIOTO Tella, CHIIa TPEHUS CKOJBKEHHUS, JaBICHHE BO3JlyXa, BBITAJIKHBAOIIAS
cuiia, JIeMCTBYyIOMAs Ha MOTPY:KEHHOE B JKMJKOCTh TeNo, KO3()(UIIMEHT MOJE3HOro AEUCTBUS
MPOCTBIX MEXAHW3MOB), CIEAYS MPEATOKEHHOW WHCTPYKIMH: TPHU BHITOTHEHUH H3MEPEHUMN
coOupaTh SKCIIEPUMEHTAFHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHUE NICKOMOW BEJIHYMHBI,

o coOyoaTh TpaBHUIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ JabOopaTOPHBIM
obopynoBaHuEM;
o yKa3bIBaTh TPUHIUIBI JCHCTBHsI MPHUOOPOB M TEXHHUYECKUX YCTPOMCTB: BECHI,

TCPMOMCTP, AUHAMOMETP, COO6H_IaIOH_[I/ICC$I COCYybI, 6ap0MeTp, pbI4ar, MOABIKHBIM U
HEIO ABM>KHBIMN 6.]'[01(, HaKJIOHHas IJIOCKOCTh,



. XapaKTepU30BaTh NMPHUHLHUIBI JEHCTBUS W3YyYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA MX ONMUCAaHUA (B TOM YHUCIIE: MOAUIUIIHUKYU, YCTPOMUCTBO BOAOIPOBO/IA,
TUIPaBIMYECKUN MPECC, MaHOMETP, BBICOTOMEP, MOPIIHEBOM HACOC, apeoOMETp), HCHOJIb3Ys
3HaHUS O CBOMCTBaxX (M3MYECKUX SBICHUH H HeoOXonuMmble (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

. NPUBOJUTH TPUMEPHl (HAXOIUTh HHGOPMAIMIO O TpPUMEpax) MPAKTHIECKOTO
WCTIOJIb30BaHUs (PM3MYECKUX 3HAHWI B MOBCEAHEBHOW KM3HU Ui oOecrieueHnss 0€30TacHOCTH
npu oOpameHud ¢ npudopaMu M TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0OPOBBSI U
COOITIOJICHHUS HOPM KOJIOTUYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH Cpeie;

. OCYILIECTBIISATH OTOOP MCTOUYHUKOB MH(popManuu B MIHTepHETE B COOTBETCTBUU C
3a/IaHHBIM [TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUM U ITyTEM CPaBHEHUS Pa3JIMYHBIX
HCTOYHUKOB BBIJIENATh MH(POPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOI;

. WCIIOJIb30BAaTh MpPH BBINOJHEHUM Y4eOHBIX 33JaHUM HAYYHO-TIOMYJSPHYIO
JTUTEepaTypy (PHU3NYECKOTO COJEp:KaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceTu HWHTepHer,
BIIaJIETh MpUEMAMH KOHCIIEKTHPOBAHHUS TEKCTa, MNpeoOpa3oBaHus HHGOpPMaLKUKd U3 OJHOMN
3HAKOBOI CUCTEMBI B IPYTYIO;

. co3/aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLIEHHUS HA OCHOBE 2—
3 UCTOYHUKOB MHPOPMAIU PU3NYECKOTO COAEPIKAHUS, B TOM YHCIIE MyOJINYHO JIeiaTh KpaTKHe
COOOILEHHs O pe3yiabTaTax MPOEKTOB WM Yy4EOHBIX HCCIEAOBAHMM, MPU STOM TPaMOTHO
WCIO0JIb30BAaTh M3yYCHHBIN MOHATUHHBINA ammapaTr Kypca (U3UKH, CONPOBOXKAATh BHICTYIICHHUE
MpEe3EHTALNEH;

. MIPH BBIMIOJTHEHUH Y4€OHBIX IIPOEKTOB U UCCIIEI0OBAaHUI pacrpeesiTh 00I3aHHOCTH
B IpyHne B COOTBETCTBMM C IOCTaBJICHHBIMHU 33Ja4aMH, CJIECIAUTHh 3a BBIIIOJHEHHEM ILJIaHA
NeUCTBUM, aleKBaTHO OLCHMBATh COOCTBEHHBIN BKJIAJ] B JESATENBHOCTb I'PYIMIbI, BHICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy obyuenus B 8 kjacce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:

. UCII0JIb30BATh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JBUKEHUE ATOMOB
U MOJIEKYN, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAINIMYECKHE M aMOp(HbIE Tea,
HACBIIIEHHBIM U HEHACBILIEHHBIN Map, BIAXKHOCTh BO3yXa, TEMIEPATYPa, BHYTPEHHSS SHEPTrus,
TEIUIOBOM JIBUraTelb, 3JIEMEHTAPHBINA JIEKTPUUECKHUI 3apsijl, ANEKTPUUECKOE 0JIe, IPOBOJHUKH
U JURJIEKTPUKH, TOCTOSIHHBINA 3EKTPUUYECKUIN TOK, MArHUTHOE T10JIE;

. pa3nuuaTh SABJICHUS (TEIUIOBOE PACUIUPEHUE U CXKAaTHe, TeIUlonepeaaya, TErIoBOe
paBHOBECHE, CMayuMBaHUE, KaNWJULSIPHBIC SIBJICHMS, HCIApEHUE, KOHJIEHCAlUs, IUIaBJICHHE,
KpUcTalmu3anus (OTBepJeBaHKe), KUIIEHHe, Teronepeaaya (TerIonpoBOAHOCTb, KOHBEKIUS,
U3IY4YEHHUE), MIEKTpU3alMs Tell, B3auMOJIEHCTBHE 3apsioB, JEHCTBHS AJIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE MarHUTOB, I€HCTBUE MarHUTHOTO MOJIS HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHIYKIMs) 10 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (prU3HUECKOE SIBICHUE;

. pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (U3NYECKUX SBICHHH B OKpYKaIOLIeM
MUpE, B TOM YucIIe (GU3NUECKUE SABJICHHS B IPHPOJIE: MOBEPXHOCTHOE HATSDKEHHE M KalTWIIJISIPHBIE



SIBJICHUS B IPUPOJE, KPUCTAJUIbI B IpUpOJie, n3ityuyeHue CoiHia, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, JJEKTPUYECKUE SBJICHUS B aTMocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE 110JIe 3eMJTH, Apeii( MOIIOCOB, pOIIb MArHUTHOTO
IIOJISL JUISl KU3HU Ha 3emJle, MOJISIPHOE CHUSIHME, IIPU 3TOM NEPEBOJUThH IPAKTHUUECKYIO 3a7ady B
yueOHYI0, BBIJICTISITH CYLIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3UUECKUX SBIICHUA;

. ONHCBHIBATH M3YYEHHBIC CBOWCTBA TNl W (HU3MUECKHE SBJICHUSA, HCIOIb3YS
¢bu3nveckue BEIMYHMHBI (TEeMIIepaTypa, BHYTPEHHSS SHEPTHs, KOJHMYECTBO TEIUIOTHI, yIEIbHAs
TEIUI0EMKOCTh BELIECTBA, y/AeIbHas TEIUIOTa IUIABJICHMS, Y/eiIbHas TEIUIOTa MapooOpa3oBaHus,
yIenbHas TEeIJIOTa CrOPaHHs TOIUIMBA, KOI()(MUIIMEHT MOJIE3HOTO JIEHCTBUS TETIOBON MAIIMHBI,
OTHOCHUTENIbHAsl BJIAXHOCTh BO31yXa, OJJIEKTPUUYECKUH 3apsl], CHJIa TOKa, 3JIEKTPUYECKOE
HanpspKeHHWe, CONPOTHUBJIEHHE IPOBOJHMKA, YIEIbHOE CONpPOTUBJICHHME BellecTBa, paboTa U
MOIIHOCTh AJIEKTPUYECKOTO TOKA), MPU ONMUCAHUM IPABUIIBHO TPAKTOBATH (PU3UYECKHI CMBICI
UCIO0JIb3YEMBIX BEJIMYMH, 0003HAYEHUS U €IUHULIBI PU3NYECKUX BEJIMYUH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (PM3MUYECKYI0 BEIMYMHY C JPYrUMH BEIMYMHAMH, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BEIHUNH;

. XapaKTepU30BaTh CBOICTBA TeJ, (PU3NYECKUE SIBICHUS U IMPOLECCHI, UCIOJIb3YS
OCHOBHbBIE TOJIOKEHHSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUH CTPOECHMSI BELIECTBA, MPUHIUI
CYNEepIo3UINK NoJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH Oma Juis
ydacTka Lemnu, 3akoH Jxoyna—JleHia, 3aKkoH coxpaHeHHsI SHEPTUH, IPU ITOM J]aBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA M 3aIIUCBIBATh €M0 MAaTEMaTHYECKOE BbIPA)KEHUE;

J OOBSCHATH (PU3MUYECKHE MPOLECCH U CBOWCTBA TEJ, B TOM YKCIE U B KOHTEKCTE
CUTyallUll MPaKTUKOOPHEHTUPOBAHHOIO XapaKTepa: BBISBIIATh MPUYMHHOCIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE W3 |—2 JIOTMYECKHX IIaroB ¢ Omopoil Ha 1—2 H3y4EeHHBIX CBOWCTBA
(bu3n4ecKkux ABICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemaTh pacuéTHble 3aJaud B 2—3 JEHCTBHA, MCHOJBb3ys 3aKOHBI U (OPMYyIIbl,
CBsI3bIBalOILME (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHaJIM3a YCIOBHSI 33[Jauy 3alMChIBaTh KPaTKOe
YCIIOBHE, BBISIBJIATh HEJJOCTATOK JAHHBIX JUIs PELEHUs 3aJaud, BBIOUPATh 3aKOHBI U (POPMYIIbI,
HeoOXoAuMBble Uil €€ pEIIeHUs, MPOBOAMUTH PACUYETHl U CPABHMBAThH IMOJy4YEHHOE 3HAa4YEeHUE
(GU3n4eCKOl BEIMUNHBI C U3BECTHBIMHU JIaHHBIMU;

J pacrio3HaBaTh NMpoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh HPU HNOMOIIM (PU3NYECKUX
METOJIOB, HCIOJb3ysd OIMCAaHUE MHCCIEOBAaHUS, BBIJICNATh IPOBEPSIEMOE MPEAINOJIOKEHHE,
OLIEHUBATh [IPABUIILHOCTD MOPsKA IPOBEJCHUS UCCIIEIOBaHMS, A€1aTh BBIBOIbI;

J IPOBOJUTH OIBITHI MO HAOMIOAEHHIO (DU3MYECKUX SIBICHUM WM (U3NYECKUX
CBOMCTB Tesl (KanmWwUIApHbIE SIBJICHUS, 3aBUCHUMOCTb [aBJIEHUS BO3/AyXa OT €ro o0béMa,
TEMIIEpPAaTypbl, CKOPOCTH IIpoLlecCca OCThIBAaHMS W HArpeBaHWsl INPU M3IYYEHHH OT IBETA
U3IyJaoue (mornomaroniei) MoBEpXHOCTH, CKOPOCTh MCIAPEHUs BOJBl OT TEMIEpaTypbl
KUAKOCTH U IJIOWAAHN €€ MOBEPXHOCTH, NIEKTPU3ALMS TNl U B3aUMOJECHCTBUE DIIEKTPUYECKUX
3apsA70B, B3aUMOJCICTBUE IOCTOSHHBIX MAarHUTOB, BH3yaJlM3alUsi MAarHUTHBIX IOJIEN
IIOCTOSIHHBIX MAarHWTOB, JEHCTBUS MAarHUTHOTO IIOJIsI HAa IPOBOJAHHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHWTa, CBOWCTBA  3JIEKTPOJBUTATENs  IOCTOSIHHOTO  TOKa):  (OpPMYIMpPOBATh
IpoBEpseMble TMPEAINOJIOKEHHsI, COOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000pyl0OBaHMS,
OIHCBIBATH XOJ1 OTIBITAa U (POPMYIUPOBATH BBHIBOJIBL;



J BBIIIOJIHATh IIPSIMBbIE H3MEPEHHUS] TEMIEpPaTypbl, OTHOCUTENBHON BJIA)KHOCTH
BO3/lyXa, CWJIbl TOKAa, HAINPSHDKEHMUsI C HCIIOJb30BAaHUEM AHAJIOTOBBIX NPUOOPOB M JIAaTUMKOB
(U3NYEeCKUX BEIUYMH, CPAaBHUBATh PE3YyJIbTaThl M3MEPEHUN C Y4€TOM 3aJaHHON aOCOIIOTHOMN
[IOTPEIIHOCTH;

. IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMHBI OT JPYroi
C HUCIOJIb30BAHUEM MPSIMBIX U3MEPEHHMH (3aBUCHMMOCTb COIPOTHUBIIEHHS INPOBOJHUKA OT €ro
JUIMHBI, TUIOIAIN HONEPEUYHOTO CEUYEHUs U YIEIbHOTO COMPOTUBIICHHS BEIIECTBA NPOBOJHUKA,
CWJIbl TOKa, WAYILIEro uepe3 IPOBOJAHMK, OT HANpPSDKEHHUsS HA IPOBOJHUKE, HCCIEIOBAaHHUE
IIOCJIEI0BATEIBHOIO U APAJIJIEIbHOTO COEAMHEHUM ITPOBOIHUKOB): INIAHUPOBATh UCCIIEI0BaHUE,
coOuparh yCTaHOBKY M BBIIOJHATh U3MEPEHUS, CIEays NPEIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl MOJYYEHHONW 3aBUCUMOCTH B BHUAE TaOnull W TpaduKoB, JENaTh BHIBOJBI IO
pe3ysbTaTaM UCCIEAOBAHMS,

J MPOBOJUTh  KOCBEHHBbIE  M3MEpEeHHUs  (U3NYECKUX BEIUYMH  (yZenbHas
TEIUIOEMKOCTh BEIECTBA, COINPOTHBIIEHHE MPOBOJHUKA, pad0Ta U MOIIHOCTb IEKTPUUECKOTO
TOKa): IUIAaHMPOBAThb M3MEPEHUs, COoOMpaTh OKCHEPUMEHTAJIbHYIO YCTaHOBKY, CJeays

Hpe)IJ'IO)KeHHOI\/'I HHCTPYKIOWH, U BEIYUCIIATh 3HAUCHUEC BCJINYHUHEI;

. coOnroAaTh MpaBWiIa TEXHUKH O€30IacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
° XapaKTepu3oBaTb IMPHUHIUIIBI }ICI\/'ICTBI/ISI N3YYCHHBIX HpI/I60pOB U TEXHHUYCECKUX

YCTPOWCTB C OMOPOW Ha MX ONMUCAHHs (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB, THTPOMETD,
mapoBasi ~ TypOWHA,  aMIepMeTp,  BOJILTMETP,  CYETYMK  OJJICKTPUYECKOW  SHEPrHH,
ANIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HarpeBaTelbHbIC  DJIEKTPONpPHOOpPHl  (MPUMEPHI),
AIIEKTPUYECKHE TPEIOXPAHUTENH, OJICKTPOMArHUT, OAJIEKTPOIBHTaTeNlb TOCTOSHHOTO TOKa),
UCTIONB3ysl 3HAaHUS O CBOWCTBaX (DM3WYECKUX SBICHHUH W HEOOXOIUMBbIE (HU3UIECKUE
3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCThIC TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTEIBHBIC IPUOOPHI TI0
CXeMaM U CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETP, THIPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, JIEKTPOCKOI, PEOCTAT), COCTABIISATh CXEMbI AIEKTPHUYECKIX
LEernel ¢ MOCIeIOBATeIbHBIM U MapajlIeIbHBIM COCAMHEHUEM DJIEMEHTOB, Pa3linyasi YCIOBHbBIE
0003HAUCHHSI DIIEMEHTOB MJICKTPUYCCKUX LICTICH;

o NPUBOJIUTh TIPUMEPBI (HAXOIUTh HMHMOPMAIMIO O TpUMEpax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3UYCCKUX 3HAHMI B TIOBCEJHEBHOW JKU3HU JJisi oOecriedeHus: 0€30macHOCTH
npu oOpalieHHH ¢ NPUOOpaMU M TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHCHHS 3JIOPOBbSI U
COOJIFOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Ccpejie;

o OCYILIECTBIISATh MOUCK MHpOpManuu GU3NIecKoro coaepkanus B MHTepHeTe, Ha
OCHOBE HMEIOIIUXCS 3HAHUW U MYTEM CpPAaBHEHUS JOTOJHUTENHHBIX HCTOYHUKOB BBIJENSATH
nH(OpPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEUNBON MITH MOXKET ObITh HEJIOCTOBEPHOM;

o UCIIONIb30BaTh TPHU BBHIMOJHEHUH YUeOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
TUTEepaTypy (U3NYECKOTO COJEpKaHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceTu HHTepHer,
BIIaJIeTh TMpUEMAMHU KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKA U3 OIHOM
3HAKOBOW CHUCTEMBI B JAPYTYIO;



J cO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPAaTKUE YCTHBIE COOOIIEHUs, 0000Imas
MH(POPMAILIHUIO U3 HECKOJIBKUX UCTOUYHUKOB (PH3UYECKOTO COAEPIKAaHUS, B TOM UYHUCIIE MTyOIUYHO
IIPEJCTABIATh PE3YJbTaThl MPOEKTHOW WM HCCIENOBATENbCKONH JAESITEIBbHOCTH, IPU ITOM
IPaMOTHO HCIOJB30BAaTh HM3Y4YECHHBIM MOHATHUHHBIN ammapaT Kypca (HU3UKH, COIPOBOXKIATH
BBICTYIUICHHE IIPE3ECHTALUEM;

o IPY BBITIOJTHEHUU YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3MUECKUX TPOIIECCOB
pacnpenensats 00f3aHHOCTH B IPYIIIE B COOTBETCTBUM C IMOCTABJIEHHBIMU 33Jja4aMu, CICAUTH 3a
BBITIOJTHEHUEM TUIaHA JCHCTBHHA M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATH COOCTBEHHBIN
BKJIQ/I B JICATEIBHOCTh TPYIIIBI, BHICTPAaUBATh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, POSBIISS
TOTOBHOCTb pa3pemiath KOH(IAKTHL.

K xoniy oOyueHus B 9 kJjacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

J WCTIONb30BaTh TOHATHS: CHUCTEMa OTCYETa, MaTepHajbHas TOYKA, TPACKTOPHS,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO JBIKEHUs, neopmanus (yrnpyras, IiacTudeckas), TPeHHE,
LIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U TEPErpy3KH, LIEHTP TAKECTH, abCOIIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTU TBEPJOTO Tejla, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U BOJIHBI,
3BYK, HH()PA3BYK H YIBTPA3BYK, AIEKTPOMArHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAaTbHO30PKOCTb, CIIEKTPhl UCIYCKaHUs M MOTJOIIeHUs, anbda, OeTa- u
ramMMa-u3JIydeHus], H30TOIIbL, SAePHAs SHEPTeTHKA,;

J pa3nuuath sBJICHUs (PaBHOMEPHOE M HEPAaBHOMEPHOE NMPSIMOJIMHENHOE ABHKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE, CBOOOHOE Ia/IEHUE TeJl, PABHOMEPHOE JABHKCHHE
[0 OKPYXXHOCTH, B3aMMOJEHCTBHE Te€J, PEaKTHBHOE MABIKEHHME, KOyeOaTenbHOE JABMKCHUE
(3aTyxaroIue U BEIHYKJACHHBIC KOJIeOaHMs), pE30HAHC, BOJHOBOE JBIKEHUE, OTPAKCHHUE 3BYKa,
IPSIMOJIMHENHOE PAcIpOCTpaHEHUE, OTPAKEHUE M IPEIOMIICHHE CBETa, MOJIHOE BHYTPEHHEE
OTpPaKE€HHE CBETAa, pa3lio’KEHUE OEJ0ro cBeTa B CIEKTP U CIIO0KEHUE CHEKTPAJIbHBIX I[BETOB,
JMCIIEpCUsl CBETA, €CTECTBEHHas pPAaJUMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHUYaTOro CIEKTpa
U3JIY4YEHUs1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOILUX
JaHHOE (pU3HYecKoe SIBJICHUE;

. pacrio3HaBaTh IPOSBICHHE H3YYEHHBIX (U3NYECKUX SBJICHHH B OKpYKaIOLIEM
Mupe (B ToM yucie (U3nYecKue SBJICHUS B IMPUPOJE: NPUIMBBI U OTJIMBBI, ABH)KEHHE IIAHET
CoJiIHEYHOM CHUCTeMbl, PEAKTHBHOE JIBUKCHUE JKUBBIX OPIraHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MJIETPACEHHE, CeliCMMYECKHE BOJHBI, I[yHAMH, 3XO, LIBETa TeJ, ONTHYECKUE
SBJICHUsI B TpUpPOJE, OHOJOrMYecKoe JAEHCTBHE BUAMMOTO, YIbTPa(QUOIETOBOIO H
PEHTI€HOBCKOTO M3JIydeHUH, €CTECTBEHHbIH paJAMOaKTHBHbIA (OH, KOCMUYECKHUE JIy4H,
palMoaKTUBHOE M3JTy4Y€HHE MPUPOTHBIX MHHEPAJIOB, JIeHCTBUE paJIMOAKTUBHBIX M3ITydeHUN Ha
OpraHu3M 4eJOBEKa), MPU ATOM IMEPEBOJUTH MPAKTHUYECKYIO 3ajJady B Y4eOHYIO, BBIJIENSATH
CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3MUYECKHUX SBJICHUM;

J ONMCBHIBATH M3YYEHHBbIE CBONCTBA Tel W (U3MUECKHE SBJICHUS, HCIOJb3Ys
¢u3nyeckre BEeJIMYMHBI (CPEIHSISI U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBUKEHHUH,
YCKOpEHHUe, MepeMelleHue, MyTh, YIJIOBas CKOPOCThb, CHJIAa TPEHHUs, CHJIa YIPYroCTH, CUIIa
TSDKECTH, YCKOpPEHHE CBOOOJHOIO TaJeHHs, BEeC Tejla, MMITYJIbC TeJa, HMIIYJIbC CHJIBI,
MexaHuueckass paboTa M MOUIHOCTb, IOTCHLUAIbHAS JHEprus Teja, MOAHATOTO Haj



IIOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAs SHEPrusi CXKaToM MPYKUHbI, KUHETHYECKas SHEprus,
MOJIHAsE MEXaHWYeCKast SHEPrusl, IEPUOJI U YacToTa KojeOaHHid, [UIMHA BOJHBI, TPOMKOCTH 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, I10KA3aTEb IPEIOMIIEHUS CPE/bl), P OMMCAHUU IPABUIIBHO
TPAaKTOBATh (PU3MUYECKHI CMBICI UCHOIB3yEMBIX BEIMYHH, 0003HAUCHHS U €AUHUIIBI (PHU3UIECKUX
BEJIMYMH, HAXOJIUTh (POPMYIbI, CBS3bIBAIOIIME JaHHYIO (PU3MYECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMHU, CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIINYUH;

. XapaKTepU30BaTh CBOICTBA TeJ, (PU3NYECKUE SIBICHUS U IPOLIECCHI, UCIOJIb3YS
3aKOH COXPAHEHHs SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLUI CYNEPIO3ULIUU CHIL,
MPUHIMI OTHOCUTENbHOCTH ["anmuiest, 3akoHpl Hbl0OTOHA, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOHbI
OTpaXEHMsI U MPEJIOMIIEHUSI CBETAa, 3aKOHBI COXPAaHEHUs 3apsSJ0BOTO M MACCOBOTO 4YHCEN MPHU
SJIEPHBIX PEaKUUsAX, IPU 3TOM J1aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHUCBIBATh €ro
MaTeMaTH4eCKOe BbIPAKEHUE;

J OO0BACHATH (PU3MUECKHE MPOIIECCHl U CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTYallMil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MPUYMHHO-CIEICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHE M3 2—3 JIOTMYECKUX IIaroB C OMOpod Ha 2—3 HM3y4EHHBIX CBOWCTBa
(buznuecKkux ABJIeHUH, (PU3NYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEI!;

. pemaTth pacy€THBIC 3aJaud (OMUpAIONIMecs Ha CHUCTeMYy W3 2—3 ypaBHEHHH),
UCIOJIb3YS 3aKOHBI U (OpPMyYIbI, CBSI3bIBaIOIINE (U3NYECKHE BEIUYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBUS 33/1a4dl 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIOUINE WJIM HU30BITOYHBIE
JlAHHBIE, BBIOMPATh 3aKOHBI M (HOPMyYsbl, HEOOXOAUMBIE AJISl PEIIEHUs, IPOBOIUTh PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCHUS (PU3NYECKOIN BETMUUHBL;

J pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MpPHU MOMOIIM (PU3HMUECKUX
METOJIOB, HCIOJb3ys OIMCAaHWE MWCCIENOBAaHUs, BBIJICIATh IPOBEPSIEMOE IPEANOJIOKEHHE,
OLICHUBaTb  IPABUIBHOCTh MOpPSAKA  IPOBEAEHUS  MCCIENOBAHUA, JelaThb  BBIBOJBI,
MHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOICHUN U OIBITOB;

. IPOBOJUTH OMBITHI 0 HAOIMIOAEHUIO (DU3MUYECKUX SIBIEHUH WM (U3NYECKUX
CBOMCTB Tell (M3ydyeHHe BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHHs SHEPruH, 3aBUCUMOCThb
nepuosa KoyieOaHWH MpPYKUHHOIO MasTHHUKa OT MAacchl Ipy3a U JKECTKOCTH NPYXKUHBI U
HE3aBUCUMOCTbh OT AMIUIMTYJbl MalbIX KojeOaHMH, NPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
pasnoxxeHue Oenoro cBera B CIEKTP, U3y4EHHE CBOMCTB M300pa)kKeHUs B IUIOCKOM 3epKaje U
CBOMCTB M300paXkeHUs IIpeaMeTa B coOuparolei JinH3e, HaOJIt0IeHUEe CIUIOIIHBIX U JIMHEHYaThIX
CIEKTPOB U3JIYYEHMs): CAMOCTOSITEIbHO COOUpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyZI0BaHUs, OIIUCHIBATh X0 OMbITA U €r0 Pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

J IPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSMbIX U3MEPEHUH, OINpeieNisis cpeiHee
3Ha4YeHHe U3MepsieMoll BelMUYuHbI (POKYCHOE pacCTOsIHME coOMparoliel JTMH3bI), 000CHOBBIBAThH
BBIOOD criocoba u3MepeHus (M3MEepUTEIbHOTr0 Ipudopa);

J OPOBOJUTH  HUCCIEIOBAaHME  3aBUCHUMOCTEH  (U3MYECKUX  BEIMYMH  C
UCTOJb30BAHUEM TPSAMBIX U3MEPEHHH (3aBUCUMOCTb IYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBMKEHUH 0€3 HauaJIbHOM CKOPOCTH, TIepro/ia KoJieOaHU MaTeMaTHUeCKOro MasiTHUKA OT JJTUHBI
HUTH, 3aBUCHMOCTH YIJIa OTPa)KE€HHUsl CBETA OT yIjla NaJEHUs WM yIila MpEeIoMIIEHUS OT yria
NaJIeHUs): TUIAHUPOBATh MCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PUKCHPOBATH



Pe3yAbTaThI MOJYYEHHOUW 3aBUCUMOCTH (PU3NUYECKUX BETMUYUH B BHJIE TAOIUI U TpaUKOB, NenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHUS;

J MPOBOJIUTh KOCBEHHBIE M3MEpPEHHs (PU3HUECKUX BEIWYHMH (CpEAHss CKOPOCTh U
YCKOpEHHUE TeJa IPU paBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOHOTO MaieHus], ’KECTKOCTh
NPYXUHBI, KOA((ULIUEHT TPEHUS CKOJBbXEHUS, MEXaHn4yeckasi paboTa U MOILHOCTb, YacTOTa U
Nepro/1 KoJIeOaHUi MaTeMaTUIECKOTO U IIPYKHHHOTO MasiTHUKOB, ONITHYECKAs CHJIa COOMpAroIen
JIMH3bI, PaJMOAKTUBHBIM (OH): IJIAHUPOBATh H3MEPEHUs, COOMPATh 3KCHEPUMEHTAIbHYIO
YCTaHOBKY U BBIIOJIHATh U3MEPEHMUS, CIIEAYS IPEUI0KEHHOW HHCTPYKIIUH, BBIUUCIISITh 3HAUEHNE

BCJIMYMHBI W AHAJIM3UPOBATH IMOJYUCHHBIC PC3YyJIbTAThl C y‘-IéTOM SaHaHHOfI MOrpeIHOCTU

U3MEPEHUN;

J coOnroAaTh MpaBWila TEXHUKH OE€30IacHOCTU Mpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

o pa3nuyaTth OCHOBHBIE MMPU3HAKK M3YUYEHHBIX (DU3MUYECKUX MOJIEINICi: MaTepruanbHas

TOYKa, a0COJIOTHO TBEPJIOE TEJIO, TOYCYHBI UCTOYHHUK CBETA, JIyd, TOHKAS JIMH3A, TUTAHeTapHAas
MO/IeNTb aTOMAa, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/Ipa;

L XapaKTepu3oBaTb IMPHUHIIUIIBI }ICI\/'ICTBI/ISI N3YYCHHBIX HpI/I60pOB U TEXHUYCCKUX
YCTPOUCTB C OMOpOM HA WX OMHCaHUs (B TOM 4YHCJE: CIUIOMETDP, NATYUKHU TOJIOXKECHHUS,
pacCTosAHUA M YCKOPCHUSA, paKeTa, 35XO0JIOT, OYKH, IICPUCKOII, q)OToannapaT, OIITUYCCKUC
CBETOBOJIBI, CIIEKTPOCKOII, JIO3UMETpP, KaMmepa BuiIbcOHA), HCIONB3Yys 3HAHUS O CBOWCTBAX
(hM3UYECKUX SIBJICHUN U HEOOX0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

o WCTIONb30BAaTh CXEMbl M CXEMAaTH4YHbIE PHCYHKH WM3yYeHHBIX TEXHHUECKHX
YCTPOWCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYCCKHUX TPOIECCOB MPU PEUICHUU y4eOHO-
MPAKTUYECKHUX 3aJ1ad, ONTHYECKUE CXEMBI JUIsl TIOCTPOCHUST M300paKEHUI B TUIOCKOM 3epKajie U
coOmparoIei JIMH3E,;

o NPUBOJUTE TIPUMEPHI (HAXOIUTh HMHGOPMAIMIO O TPUMEpax) MPAKTHIECKOTO
UCTIOJb30BaHUsl (PU3MYECKUX 3HAHWI B TIOBCEJIHEBHOW >KU3HU Jisi oOecriedyeHus: 0€30TacHOCTH
npu oOpamieHHd ¢ MNpUOOpaMH M TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHCHHS 3IIOPOBbSI U
COOJIFOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEJICHUS B OKPY)KAIOLICH Cpeie;

o OCYIIECTBIISITh TMOUCK HH(MOpMaIyu (U3NYECKOro cojaepkanusi B VHTepHere,
CaMOCTOSITEIIEHO (POPMYIIUPYS TIOUCKOBBIN 3aIPOC, HAXOAUTH IIYTH OTIPE/ICICHUS IOCTOBEPHOCTH
MOJIyYCHHO# MH(pOpMAIIMK HAa OCHOBE MMEIOIIMXCS 3HAHUHN ¥ JIOTIOJHUTEIbHBIX HCTOYHUKOB;

o UCIIOJIb30BaTh TPH BBHIMOJHEHUH Y4YeOHBIX 3allaHWil  HAYYHO-TIOMYJISIPHYEO
TUTEepaTypy (QHU3MUECKOro COJICp)KaHUs, CIPABOYHBIC MaTepuaibl, pecypchl cetu HHTepHer,
BIAQJICTh NPUEMAMU KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHusi HHPOpPMAIMA W3 OJTHOMN
3HAKOBOW CHUCTEMBI B APYTYIO;

o co3faBaTh COOCTBEHHBIE THCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nH(MOPMAILIUY U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COACPIKAHMSI, MyOIUYHO MPEACTABIATh
pe3ynbTaThl MPOEKTHOM WM HUCCIENOBATENbCKON NIEATENBHOCTH, TPU ITOM TIPaMOTHO
MCIO0JIb30BaTh U3YYCHHBIN MOHITHIHBIN anmapaTr u3yd4aeMoro pasziena (pu3ukd U cOmpoBOXKIAThH
BBICTYIUICHUE TIPE3EHTAINEH ¢ y4ETOM 0COOEHHOCTEH ayUTOPUHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne | HaumenoBanue
(uudpossbie)
n/ | pa3iesoB M TeM Bcer | Kontpouabnsbl | IIpakTnyeckn
o0pa3oBaTte/ibHbIE
I | mNporpamMmmbl 0 e padoThI e paboThbI
pecypcsl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHMH OKPY:KAKOIIEro MUpa
o bu6mmoreka [{OK
M3HKa - HayKa O
1.1 e 2 https://m.edsoo.ru/7f4161
pupoJie
94
SN bu6moreka [IOK
W3HYECKU
1.2 2 1 https://m.edsoo.ru/7f4161
BEJIMYUHBI
94
B bu6moreka [IOK
CTECTBEHHOHAYUYHBI
13 " 2 1 https://m.eds00.ru/7f4161
1 MeTOJ| TO3HAHUS
94
Hroro mo pazueny 6

Paspnen 2. IlepBoHayanbHbIe CBeICHUS! O CTPOCHHH BellleCTBA

bu6moreka [IOK
2.1 | Crpoenwue BemiecTna 1 https://m.edsoo.ru/7f4161
94
JIBmxeHue n bu6moreka [IOK
2.2 | B3auMoeicTBIE 2 1 https://m.edsoo.ru/7f4161
YaCTHII BELIECTBA 94
Ar bu6mmoreka [IOK
2.3 PeraTHple 2 https://m.edsoo.ru/7f4161
COCTOSIHHS BEILlECTBA
94
Hroro mo pazgeny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
M bubmuoreka [JOK
3.1 CXAIICCKOC 3 https://m.edsoo.ru/7f4161
IBIDKEHUE
94
" bu6mmoreka [JOK
HEPIMS, Macca
3.2 Pt ’ 4 1 https://m.edsoo0.ru/7f4161
IUIOTHOCTE
94
bu6mmoreka [JOK
3.3 | Cuna. Buns!l cun 14 1 2 https://m.edsoo.ru/7f4161

94



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
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

Hroro no pazneny

21

Pasnen 4. /laBieHue TBEpABIX TeJl

s JKHIKOCTEH U ra3oB

[laBiieHue.
[Tepenaua naBneHus

bubmuoreka [IOK

4.1 | TBEpABIMU TEIAMH, 3 https://m.edsoo.ru/7f4161
JKUJIKOCTSIMH U 94
rasamu
bu6mmoreka [IOK
4.2 | JlaBiieHuE KUAKOCTH 5 https://m.edsoo.ru/7f4161
94
Armocdeproe bubmmoreka [{OK
4.3 6 https://m.edsoo.ru/7f4161
JaBJICHUE 94
JlecTBUE KUAKOCTH BuGmorexa LIOK
N 7 2 3 https://m.eds00.ru/74161
MOTPYKEHHOE B HUX 94
TEJo
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. JHeprus
bu6moreka [IOK
5.1 | PaboTa ¥ MOIITHOCTb 3 1 https://m.edsoo.ru/7f4161
94
Mpocrere bu6moreka [IOK
5.2 5 1 https://m.edsoo.ru/7f4161
MEXaHH3MBbI 94
Mexanndeckas bubmmorexa LIOK
5.3 4 1 1 https://m.edsoo.ru/7f4161
SHEPTHs
94
Utoro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB I1O0 68 4 12

I[TPOTPAMME



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
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

8 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne | HammeHoBaHue
(uudpossbie)
n/ | pasesioB u TeM Bcer | Kontpoubnbl | IIpakTnyeckn
o0pa3oBaTte/ibHbIE
I | IporpamMmmabl 0 e padoThI e paboThbI
pecypchl
Paznen 1. TennioBble siBJIeHUs
Crpoenue u bubnuotexa [JOK
1.1 | cBoiicTBa 7 https://m.edsoo.ru/7f4181c
BEIIECTBA e
Tl bu6mmoreka [IOK
TIJIOBBI
1.2 21 1 5 https://m.edsoo.ru/7f4181c
MPOIIECCHI
e
Wroro mo pazueny 28
Paznea 2. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUSA
DJIEKTPUYECKHE
3apsibl. bubnuotexa [JOK
2.1 | 3apsbKeHHBIC Tela 7 1 https://m.edsoo.ru/7f4181c
U UX €
B3aUMOJEHCTBUE
[TocTostHHBII bu6mmoreka [IOK
2.2 | 3JeKTPUYECKUI 20 2 7 https://m.edsoo.ru/7f4181c
TOK e
M . bu6moreka [IOK
ArHUTHBI
2.3 6 1 1.5 https://m.edsoo.ru/7f4181c
SIBJICHUS
e
3 bu6moreka [IOK
JIEKTPOMAarHuTHa
2.4 P 4 https://m.edsoo.ru/7f4181c
ST MHTYKITHAST o
Utoro no pazneny 37
PezepBHOE Bpems 3
OBUIEE
KOJIMYECTBO
68 4 14.5
YACOB I1O0

I[TPOTPAMME



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
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

9 KJIACC

KoaungecTBo 4acoB DJIeKTPOHHbBIE
Ne | HaumeHoBanue
(uudpossbie)
n/ | pasesioB u TeM Bcer | Konrpoubnbl | IIpakTnyeckn
o0pa3oBaTte/ibHbIEe
I | IporpamMmmabl 0 e padoThI e paboThbI
pecypchl
Paznea 1. Mexann4yeckue iBJICHUSA
Mexanunueckoe
erite bubmnnoreka LIOK
BUKEHUE U
1.1 A 10 1 https://m.edsoo.ru/7f41a4a
CIIOCOOEI €10 6
OITHCAHUS =
BaaMOneHCTEIe bu6mmoreka [IOK
UMOJIENCTBU
1.2 . A 20 1 3 https://m.edsoo.ru/7f41a4a
Tel
6
3 bu6moreka [IOK
AKOHBI
1.3 10 3 https://m.edsoo.ru/7f41a4a
COXpaHCHHUS 5
Hroro mo pazueny 40
Pa3pen 2. Mexannyeckue KoJj1e0aHus1 M BOJTHBI
M bu6mmoreka [IOK
eXaHUYEeCKUE
2.1 7 3 https://m.edsoo.ru/7f41a4a
KOJIeOaHUs
6
MexaHecKite bu6mmoreka [IOK
XaHUYECKU
2.2 8 1 3 https://m.edsoo.ru/7f41a4a
BOJIHBI. 3BYK 5
Hroro no pazgeny 15

Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

DNEeKTPOMarHuTHO BuGmiorexa LIOK

g1 cnoreH 6 2 https://m.edsoo.ru/7f41ada
ANIEKTPOMArHUTHBI 5
€ BOJIHBI

Utoro no pazneny 6

Pa3znen 4. CBeToBbIE IBJICHUSA
3aKOHEBI bu6moreka [IOK

4.1 | pactipocTpaHeHHS 6 2 https://m.edsoo.ru/7f41ada
CBeTa 6
JIMH3EL 1 bu6mmoreka [IOK

4.2 | ontudeckue 6 3 https://m.edsoo.ru/7f41ada
npubOopHI 6



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
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

Paznoxxenune

bubmunorexa LIOK

4.3 | Genoro cBeTa B 3 2 https://m.edsoo.ru/7f41ada
CIIEKTp 6

Hroro no pazgeny 15

Pazgea S. KBaHTOBBIE sIBJICHUS
Hcnyckanue u bubnuorexa [IOK

5.1 | mormnomenue ceera 4 1 https://m.edsoo.ru/7f41ada
aTOMOM 6
Crpoeie bubnuoreka IIOK

5.2 6 1 https://m.edsoo.ru/7f41ada
aTOMHOTO si/Ipa 5

bu6mmoreka [IOK
5.3 | SlnepHbie peakiuu 7 1 https://m.edsoo.ru/7f41ada
6

Hroro no pazneny 17

Pa3nen 6. IloBTopuTte/ibHO-0000 a0 MOYJIb
[ToBTOpEHME N
000061IeHNE bubnuotexa [JOK

6.1 | comepikaHus Kypca 9 2 https://m.edsoo.ru/7f41ada
¢uzuku 3a 7-9 6
KJ1acc

Hroro mo pazgeny 9

OBILEE

KOJIMYECTBO 102 97

YACOB IIO

I[TPOTPAMME



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

MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3yJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

Ppas3iinvdaTh SABJICHUA IO OMUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NYECKOE SBJICHUE

1.3

pacrmo3HaBaTh MpPOSIBICHHWE HM3YyYEHHBIX (U3MUECKUX SIBICHUH B
OKpPYKaIOIlleM MHUpE, B TOM uucie (pu3nueckue sBJIEeHUs B IPUPOJE, NPU
9TOM TNEPEeBOJUTH MPAKTHYECKYI0 3aJadyy B Y4eOHYI0, BBLICIATH

CYULIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBIICHUI

1.4

OTIMCBHIBATh M3yYEHHBIE CBOMCTBA TeN U (PM3UYECKHUE SBICHHUS, UCIIOIB3YsI
(u3uYecKne BENWYWHBI, TP ONHCAHWH TIPABWIBHO TPaKTOBATh
(bMBUYECKUI CMBICIT HCTIONB3YEMBIX BETUYHH, UX 0003HAYCHHS U € TMHUIIBI
(u3nuecKkux BEIMYMH, HAXOJIUTh (DOPMYIbI, CBSA3BIBAIOIIME JAHHYIO
(u3nyuecKyro BEIMYMHY C JPYTMMU BEJIMYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BEIUUNH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHHUS M MPOLECCHI,
WCIONIb3YSl M3y4YEHHBbIE 3aKOHBL, TPU OSTOM JaBaThb CIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKECHHE

1.6

00BACHATH (hU3HUECKUE SBIICHUS, IPOIIECCH U CBOWCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa:
BBISIBJISITH IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BsicHEHHE U3 1 — 2
JIOTUYECKHX IAaroB ¢ OMOpoi Ha 1 — 2 U3ydeHHBIX CBOMCTBA (PU3UYCCKUX
SIBJICHUH, GPU3UYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemars pacu€THele 3a7aud B 1 — 2 HEWCTBHs, HCIOJIB3YS 3aKOHBI U
(dopMmyinbl, cBs3bIBarOLIME (PU3MYECKUE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHS 3a/1a41 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATH (PU3NUYECKHE
BEJIMYMHBI B (OPMYNBI U HPOBOJUTH PACUEThl, HaXOAUTh CIIPABOYHbBIE
JlaHHbIEe, HEOOXOJMMBbIE JJIS pellleHHs 3ajay, OLIEHUBAaTh PEATUCTUYHOCTh
HOJy4eHHOU (pr3HUecKOl BEINUMHBI

1.8

pacCiio3HaBaThb HpO6J'IeMBI, KOTOPBIC MOXHO pPCHIMTL IIpU MMOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, B OIMMCAHUHN UCCIICAO0OBAHUA BBIACIATDH IIPOBEPIACMOC
IMPEATIOJIOKCHUC (FI/IHOTe3Y), pa3invaTb 151 HHTCPIIPETUPOBATDH
HOJ’Iy‘IGHHLIfI pe3yibTaT, HAXOAUTh OIINOKH B XO0J€ OIIbITa, A€JIaTh BBIBOIbI
10 €ro pe3yibTaTaM




1.9

MPOBOJUTH OMBITHI TIO0 HAOMIOACHUI0O (PU3UYECKUX SBICHUH WA
(buznueckux CBOMCTB Te: dbopMynupoBaTh MIPOBEPSIEMbIC
MPEIOI0KEHUS, COOMPATh YCTAHOBKY U3 MIPEI0KEHHOT0 000pyI0BaHUS,
3aMMChIBATh X0/ OTIBITA U POPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJIHATE HPAMBIC HU3MCPCHUA C HCIIOJIBb30BAHUCM aAHAJIOTOBBIX U
UQPPOBBIX TPUOOPOB, 3AMKCHIBATH IMOKa3aHUS NPUOOPOB C Y4ETOM
3aJJaHHOH a0COJIOTHOM MOTPENTHOCTH U3MEPEHU I

1.11

IPOBOJIUTH UCCIICAOBAHIE 3aBUCUMOCTH O/THOM (PU3NIECKOI BETUUYMHBI OT
APYrOM C HCHOJB30BAHMEM INPSAMBIX HW3MEPEHHM, Yy4acTBOBaTb B
IJJAHUPOBAaHUM y4eOHOTrO HCCIIEJOBAaHUS, COOMpaTh YCTaHOBKY U
BBITNIOJIHATh M3MEPEHHUs, Clenys NPEeAJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl IMOJYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BHJE
MPEIIOKEHHBIX TaONUIl U TpaUKOB, JIelaTh BBIBOJBI MO pe3ylbTaTaM
HCCIIEI0BAaHUS

1.12

MIPOBOJUTh KOCBEHHBIE U3MEpEHUs (U3HUECKUX BEIUYMH, CIEAys
MPENI0KEHHON WHCTPYKUMU: TMPHU BBIIOJHEHUH H3MEPEHUN CcoOupath
JKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M BBIYUCIISITH 3HAYEHHE HCKOMOU

BCIINYNHBI

1.13

co0Ir01aTh TIpaBUiia TEXHUKH 0€30MMacHOCTH TIPH paboTe ¢ 1abopaTOPHBIM
000pyI0BaHHEM

1.14

yKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX MNpHOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIbIO UX OMUCAHUS, UCIIOJIb3YS 3HAHUS O
CBOMCTBaX (U3NYECKHUX SIBICHUM U HEOOXOAUMbIe (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  TPUMEPHl  (HAXOOWTh HMHPOPMAIMIO O  IpUMepax)
NPaKTUYECKOTO HCIOJIb30BaHUST (DPU3MUYECKUX 3HAHWH B TMOBCETHEBHOMN
JKU3HU 17151 o0ecriedeHus: 6€301acHOCTH TPU 00palieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHS 3I0POBbS M COOJIOICHUS
HOPM 3KOJIOTHYECKOTO TMOBEACHUS B OKPYKAIOIICH cpejie

1.16

OCYILLIECTBIIATH OTOOP HCTOYHUKOB HMH(popMmanuu B cetu MHTepHeT B
COOTBETCTBUU C 33JaHHBIM IIOMCKOBBIM 3aIlIpOCOM, Ha OCHOBE UMEIOIIMUXCS
3HAHMM M MyT€M CpaBHEHUS Ppa3JIMYHBIX MCTOYHHMKOB BBIICIATH
UHPOpMaLIMIO, KOTOpas SIBISETCS MPOTUBOPEUMBOW WIM MOXKET OBITH
HEJOCTOBEPHOM

1.17

UCIIOJIb30BaTh NPU BBIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHOIOMYJISIPHYIO
auTeparypy (usnuyeckoro cojaep)KaHMs, CIpPaBOYHbIE MaTepUallbl,
pecypcbl cetn MHTEpHET, BiageTs NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 UCTOYHUKOB HHPOPMALUU (PU3MUECKOTO COJIEPKAHUS, B TOM




qucie MyONnUYHO JieNaTh KpaTKue COOOIIEHUs! O pe3yiabTaTax IPOEKTOB
Wi y4eOHBIX HCCIENOBAaHUM, NpPU OSTOM TIPaMOTHO HCIOJB30BAThH
W3yYCHHBI TOHATUHHBIA ammapaT Kypca (HU3MKH, COMPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALUEN

1.19

IpU BBIOJIHEHUU Y4YEOHBIX MPOEKTOB W HCCIEJOBAHUM paclpeneisTh
0053aHHOCTU B TpYIIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3aJadyaMu,
CIEINUTh 3a BBIIOJHEHUWEM IUIAaHA JEHUCTBHUM, AaJE€KBAaTHO OLICHMBATh
COOCTBEHHBIM  BKJIaJ, B  JIEATEJBHOCTh  IPYHIIbI, BbICTpPAaUBaTh

KOMMYHUKAaTUBHOC BSaI/IMOIIGI‘/JICTBI/Ie, YUYUTBIBAsA MHCHUC OKPYIKAIOIIUX

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1.1

HUCITIOJIB30BaTh NOHATHUA

1.2

pasiinvdaTth ABJICHUA IO OIMMCAHHIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NYECKOE SBJICHUE

1.3

pacrio3HaBaTh MPOSBICHHE W3YYCHHBIX (U3MYECKHX SIBICHUH B
OKpYIKarollleM MHUpEe, B TOM 4uciie (U3NIECKUE SBICHUS B MPHPOJE, TPH
9TOM TIEPEBOJUTH MPAKTHUECKYIO 3a7adyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUI

1.4

OTHCHIBATh U3yYEHHBIE CBOMCTBA TeNl U (PU3NYECKHUE SIBJICHUS, UCIOJIb3YS
¢u3nueckue BENWYMHBI, MpPU ONUCAHUM NPABUIBHO TPAKTOBATh
(bu3MYECKUN CMBICIT HUCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IUHHIIBI
(bu3MuecKux BEJIUYUH, HAXOAUTh (HOPMYIBI, CBS3bIBAIOIINE JTAHHYIO
(u3MYeCKyl0 BEIMYHHY C JPYITMMH BEJIMYMHAMU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (bI/I?»I/I‘ICCKI/Ie SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yyd  HU3YUCHHBIC  3aKOHBI, IIpHU 3TOM  JaBaTb  CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHaA 1 3allMCbIBATh €T0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

O0O0BACHATH (1)I/ISI/I‘ICCKI/IG IIpoueCChl U CBOMCTBaA TCJI, B TOM 4YHUCIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MNPAKTUKO-OPUCHTHPOBAHHOI'O XapPaKTCpa: BbLIABIIATH
IMPUYIUHHO-CJIICACTBCHHBIC CBA3U, CTPOUTH 0o0BsicHeHHE U3 | — 2 IOrHYECKHUX
maros € IMOMOIIBIO 1-2 N3YUYCHHBIX CBOMCTBaA (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ,
(I)I/ISI/ILIGCKI/IX 3aKOHa HUJIM 3daKOHOMCEPHOCTU

1.7

peuiaTb paC‘léTHLIe 3agadyud B 2 -3 HeﬁCTBHﬂ, HCIIOJIb3Yysd 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (bI/I3I/I‘ICCKI/Ie BCIIMYHMHBI. Ha OCHOBC aHaJIu3a
YCJIOBHUA 3adavyM 3allMCBIBATHL KPATKOC YCJIOBUC, BBIABJIATH HCAOCTATOK
JaHHBIX I pPCHICHUA 3aJayu, BBI6I/IpaTB 3aKOHbI H (I)OpMy.TIBI,




HeoOXoauMble st €€ pelieHus, NPOBOAUTH pPAacuéThl M CPaBHUBATH

MOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I'-I€CKOI\/'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacro3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXHO pPEIIUTh MPH MOMOIIU
(U3NYECKUX METOJIOB, HCIIONb3yS OINHMCAHHE HCCICIOBaHMS, BBIICIATH
IPOBEPSIEMOE  IPEIIOJOKEHUE, OLIEHUBATh IMPABUIBHOCTh MOpPsAKa
IIPOBEJICHUS HCCIIEA0BaHNUs, A€TIaTh BbIBOIbI

1.9

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3MUECKUX SBJICHUM WU
(busznuecKux CBOMCTB Te: bopmynupoBaTh MIPOBEPSIEMbIC
IPEIOI0KEHHUS, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO 000pyI0BaHUS,

OTHCHIBATh X0/ OMBITA U POPMYIHPOBATH BHIBOIBI

1.10

BBITIOJIHATH NPSAMbIE U3MEPEHMUS C UCTIOIb30BaHNUEM aHAIOTOBBIX TPUOOPOB
U JaTYUKOB (U3NYECKUX BEIUYMH, CPAaBHUBATH PE3YyIbTAThl U3MEPEHUN C

y4€TOM 33JaHHOM aOCOJIFOTHOM MOTPENTHOCTH

1.11

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3UUECKON BEIIMUUHBI OT
Jpyrol € HCMOOJIb30BAHUEM  MPSIMBIX  U3MEPEHUW:  IUJIAHUPOBATh
nccaeaoBaHue, cOOMpaTh YCTAHOBKY M BBITIOJNHATH H3MEPEHUs, CICTys
MPEeIOKEHHOMY  TUTaHy, (UKCHPOBATh  PE3yJIbTAaThl  TOJY4CHHOU
3aBHCHMOCTH B BUJIE TAOJIUII U TPaUKOB, J€JIaTh BHIBOJIBI IO pe3yIbTaTaM
HCCIIEJOBAHMS

1.12

MIPOBOJUTH KOCBEHHBIE M3MEPEHUS (U3NYECKUX BEIMUYUH: IJIAHUPOBATh
u3MepeHusi, coOuparb JKCHEPUMEHTAJIbHYIO  YCTaHOBKY,  CJenys
MPeII0KEHHOM UHCTPYKIUH, ¥ BHIYUCIIATH 3HAUYCHUE BETUYMHBI

1.13

co0JI01aTh MpaBWIa TEXHUKH 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM

1.14

XapaKTepU30BaTh MPUHIUMBI JCUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha UX OMHCAHUSA, UCTIOJIb3YS 3HAHHS O
CBOMCTBaX (HU3MYECKUX SBICHUM UM  HeoOXoAuMble (PHU3UUECKHE
3aKOHOMEPHOCTH

1.15

paciio3HaBaTb IIPOCTHIC TCXHHUYCCKHUC YCTPOﬁCTBa H H3MCPUTCIbHBIC
HpI/I60pLI Imo c¢xXemMaM M CXEMAaTUYHbIM PUCYHKAM, COCTAaBJISAATb CXCEMbI
QJICKTPHUYCCKHUX Heneu C OCJIICJ0BATCIIbHBIM u mapaJujiCJIbHbIM
COCAMHCHUCM 3JICMCHTOB, pa3jin4dasa YCJIOBHBLIC 0003HaYEHHUS DJIEMEHTOB
QJICKTPHUYCCKHUX ueneﬁ

1.16

OPUBOAUTE  OpUMEpbl  (HaxXoguTh HHGOpMALMIO O  INpUMepax)
NPAaKTUYECKOTO MCIOJIb30BaHMsl (PU3MUYECKHX 3HAHUH B TOBCEIHEBHOM
KHU3HU [T obecrieyeHHst 0€30MacHOCTH MpH 0OpalleHuH ¢ IpubopaMu U
TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 370POBbs U COOTIOIEHUS] HOPM
9KOJIOTMYECKOr0 NOBEAEHHSI B OKpYKaloIlel cpee

1.17

OCYIICCTBJIATL IMOUCK HH(bOpMaLII/II/I (I)I/BI/I‘-IGCKOTO COACPIKaHUA B CCTHU
I/IHTepHeT, Ha OCHOBE MMECIONIUXCSA 3HAHUM U HYTéM CpaBHCHHA




JOITIOJIHUTCIIBbHBIX KCTOYHHUKOB BBIZICIIATH I/IHq)OpMaI_II/IIO, KOTOpas ABJISACTCA

IIPOTUBOPEUNBOM MIIM MOXKET OBITh HEJJOCTOBEPHOI

1.18

WCIOJIH30BATh MPU BBIMOJIHEHUH YUYEOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO
AUTEpaTypy GU3NUIECKOTO COAEPKAHUSL, CIIPABOYHbIE MAaTePHAIIbI, PECYPCHI
cetu MuTepHer; Biagerb NpuéMaMH  KOHCIIEKTHUPOBAHHUS  TEKCTa,

npeoOpazoBanus HHOOPMALIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M KpAaTKWE YCTHBIE COOOIICHUS,
0000mas wWHDOPMAIMIO W3 HECKOJIbKUX WMCTOYHHKOB (PU3NICCKOTO
COJIEp)KaHUsA, B TOM UHCIE MYyOJIMYHO MPEACTABIATh PE3YNIbTaThI
MIPOEKTHON WJIM MCCIIEI0BATENbCKONW AESITEIbHOCTH, NPU 3TOM I'PaMOTHO
WCIIOJIb30BAaTh W3YYEHHBI TMOHATUHHBIA ammapar Kypca (U3HKWH,

COIIPOBOKAATh BBICTYIIJICHUEC HpCSCHTaHHGﬁ

1.20

MPU  BBHITIOJIHEHUH YYE€OHBIX TPOEKTOB M MCCIEIOBAHUN (HU3HMUECKUX
MIPOLIECCOB pacHpeneNaTh OOS3aHHOCTH B TPYIINE B COOTBETCTBHM C
MOCTABJIECHHBIMHU 3aJa4aMU, CIEIUThH 3a BBIIIOJHEHUEM IIaHa JEHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKIAJ B
JIEATEIIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJIEHCTBHE,

MIPOSIBJISASI TOTOBHOCTD pa3peniaTb KOHPIUKThI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITOHATUSA

1.2

pasiinyaTh ABJICHUA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPHUPYIOIIHUX JAHHOE (1)I/ISI/II'ICCKOC SIBJICHUC

1.3

pacrmo3HaBaTh MPOSBICHHE M3YyYCHHBIX (U3UYECKUX SIBICHUH B
OKPY)KaIOIlleM MUpE, B TOM uucie (U3NUECKUe SIBICHUS B TPUPOJIE, TIPH
9TOM TIEPEeBOAMUTH MPAKTUYECKYI0 3aJauyy B Y4eOHYI0, BBLICIATH
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PUINUECKUX SBICHUI

1.4

OINMCBIBATh N3YYCHHbIE CBOWCTBA TET M (PU3MUECKUE SIBICHUS, UCIIOJIB3YsI
¢u3nyeckue BEIMYMHBI, IPH ONMCAHUU IPABWIBHO TPAKTOBATh
(¢u3n4ecKkuil CMBICT UCIOJIb3YEMbIX BEJIUYNH, 0003HAYEHUS U €TUHUILIBI
(U3NYEeCKUX BEIMYMH, HAXOIUThb (OPMYIIbI, CBS3BIBAIOLIME IAHHYIO
(GU3NYECKyl0 BEIMYMHY C JPYTMMU BEIUYMHAMM, CTPOUTH TIpapuKH
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BETUUUH

1.5

XapaKTCpU30BaThb CBOICTBa TECII, q)I/I3I/I‘leCKI/IC SABJICHUA W TPOUECCHI,
HUCIIOJIB3YslI HU3YYCHHBIC 3aKOHBI, ITpHU 3TOM JaBaTb CJIOBECHYIO

(I)OpMYJ'II/IpOBKy 3aKOHa " 3allMCbIBATh €ro MAaTCMATHYCCKOC BBIPAKCHUC




1.6

OOBSICHATH (PU3MUECKHE TPOLECCHl M CBOWCTBA TEJ, B TOM YHWCIIE U B
KOHTEKCTE CUTyalluil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATh
MPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBscHeHHEe u3 2 — 3
JOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 U3y4EeHHBIX CBOMCTBA (PU3MUECKUX

SBIICHUH, (PU3NIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3a7aud (ONMparolMecss Ha cucreMy u3 2 — 3
YpaBHEHHH ), HCIIOJIB3YS 3aKOHBI B (POPMYJIBI, CBSA3BIBAIOIINE (PU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHs 3a/Ja4d 3alMCBIBATH KPAaTKOE
YCJIOBHE, BBISBIATH HEJIOCTAIONINE WM W30BITOYHBIE TAHHBIE, BEIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS PELICHHUs, TPOBOAUTH PAcUETHI U
OIICHMBAaTh PEATUCTUYHOCTb IMOJIYYEHHOTO 3HAueHUs (U3NYECKOU

BCIINYNHBI

1.8

pacrmo3HaBath MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TPH TOMOIIH
(bu3MYECKUX METO/OB, HWCIOJB3Ys OIMHMCAHWE WCCIIECIOBAHMUSA, BBIJCTSATH
MPOBEPSIEMOE  TIPENIOJIOKEHUE, OIIEHUBATh MPABUIBHOCTH  TOPSJIKA
MPOBEJICHUST ~ MCCIICJIOBAHUS, JeJaTh  BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHUI U OTIHITOB

1.9

IpOBOAWTE OIIBITEI I10 Ha6J'IIO}IeHI/IIO (1)I/ISI/ILI€CKI/IX SBJICHUN WIH
(U3NYECKUX CBOWCTB TEN: CAMOCTOSITENIFHO COOHMpaTh YCTaHOBKY W3
n30bITOYHOTO Habopa 00OpYyMOBaHUS, OMUCHIBATH XOJ OTBITA H €ro
pe3yabTaThl, GOPMYITHPOBATH BBIBOIBI

1.10

MPOBOJIUTH MPU HEOOXOMMOCTH CEPHUIO MPSIMBIX M3MEPEHHIA, OTIPEAeIss
CpemHee 3HaueHUE u3MepseMor Benu4uHBI ((HOKYCHOE pacCTOSHUE
cobmparomed JIMH3bI), OOOCHOBBIBATH BBIOOP crHoco0a H3MEpeHUs
(m3mepuTensHOTO TIPHbOPa)

1.11

IPOBOJAMUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (U3UYECKHX BEIUYHUH C
UCIOJIb30BAHUEM TPSAMBIX HU3MEPEHHI: IJIaHUPOBaTh HCCIIEIOBaHUE,
CaMOCTOSITENIBHO COOMpaTh YCTaHOBKY, (UKCUPOBATh PE3YJAbTAThI
MOJIyYEHHOW 3aBUCHUMOCTH (U3UYECKHX BEJIUYUH B BHAE TaOIHIH
rpaduKoB, eaTh BBIBOIBI [0 pe3yJIbTaTaM HCCIeA0BAHUS

1.12

IMPOBOANTL KOCBCHHBLIC H3MCPCHHA (1)I/IBI/I‘leCKI/IX BCIIMYHH: INIAHUPOBATDb
H3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY W BBIIIOJIHATDH
HU3MEPCHUs, CICAYA HpeHHO)KCHHOﬁ HHCTPYKIUH, BBIYHUCIATH 3HAUCHUC
BCJIIMYMHBI U aHAJIM3UPOBATD MTOJIYYCHHBIC PE3YJILTATHI C y‘léTOM 3aJJaHHOM
IMOrpeIIHOCTU I/I3MepeHI/II\/’I

1.13

cOOJIIOIaTh TIPaBUIIa TEXHUKH O€30MTaCHOCTH U paboTe ¢ Ta00paTOPHBIM
000pyIOBaHUEM

1.14

pa3in4aTb OCHOBHBIC IIPU3HAKU H3YUYCHHBIX (I)I/ISI/ILIGCKI/IX MOJIETICH:
MaTepuajibHas TOYKa, a0COJIFOTHO TBépIIOC TCJI0, TOYEYHBIN HCTOYHHK
CBCTA, JIy4, TOHKas JIMH3a, IUIAHCTAapHasd MOICIb aTOMad, HYKJIIOHHAaA
MOJECJIb aTOMHOI'O d1pa




1.15

XapaKTepu30BaTh TMPUHIMIBI JCHCTBUS HW3YyYCHHBIX MNPHOOPOB |
TEXHUYECKUX YCTPOMCTB C OTMOPOM HA MX OMHUCAHUS, UCIIOJIB3YS 3HAHUS O
cBoiicTBaX (u3mueckux SBICHUH U HeoOXoauMble —(pu3HuUecKue
3aKOHOMEPHOCTH

1.16

UCIIOJIb30BATh CXEMbI U CXEMATHUYHBIEC PUCYHKH U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB
IpU pelIeHUN y4eOHO-TIPAKTHYECKHX 3a/ad, ONTHYECKHE CXEMBI IS

MOCTPOEHUS N300pAKEHHI B TUIOCKOM 3€pKaJie M COOMpAIONIeH JINH3e

1.17

OPUBOJIUTH  NpUMEpPbl  (HaXoAWTh HMHPOpPMALMIO O  IPUMEPAX)
MPaKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUN B MOBCEIHEBHOI
KU3HHU JUIsl o0ecnieueHns 0e30MacHOCTH NMpU 00pallleHny ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 370POBbSI M COOIIOJCHUS

HOPM 5KOJIOTMYECKOTO MOBEICHUS B OKpYXKaloUlei cpeze

1.18

OCYILIECTBIISAITh MOUCK MH(pOpMaluu (U3NYECKOTO COAEPKAHUS B CETH
WHTepHeT, caMocTOSITENHO (POPMYIUPYSl MOUCKOBBIN 3aMpoc, HAXOIUTh
IIyTHU ONpEeJIEIeHNs I0CTOBEPHOCTH MOJYy4eHHOW HH(OPMAILIK HAa OCHOBE

HUMCIOITUXCA 3HAHUH U JOITIOJIHUTEIBHBIX HCTOYHUKOB

1.19

HCII0JIb30BATh MPH BBINOJIHEHUN Y4EOHBIX 33JaHUI HAYYHO-TIOMYJIIPHYIO
AUTEPaTypy (QHU3UUECKOTO COJNEpXKAHHS, CIPABOYHBIC MaTepHAIIbI,
pecypchel ceti IHTEpHET; Bi1ageTh mpuéMaMi KOHCTICKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHOOPMAIMH U3 OJHONW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

co37aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE
nH(popMalUd U3 HECKOJBKUX HCTOYHUKOB (DU3MUYECKOTO COJEpIKaHMUS,
nyOJIMYHO MIPEJICTaBIISATh pe3yabTaThl MIPOEKTHOM Wi
UCCIIEJIOBATENILCKOM JIeSITeIbHOCTH, MPH 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3YYEHHBI MOHATHMHBINA amnmapar H3y4aemoro pasziena (QU3ukd Hu
COMPOBOXKIATh BBICTYIUICHHE IMpe3eHTalHel ¢ y4éToM O0COOEHHOCTEMH
ayJIUTOPUHU CBEPCTHUKOB

1.21

IIpHU BbIIIOJHCHUHU y‘IC6HbIX IMIPOCKTOB H I/ICCJ'IGI[OBaHI/Iﬁ (I)I/ISI/I‘ISCKI/IX
IMpoHcCCOB pacClpCaciIATbL 0053aHHOCTH B Ipynie B COOTBETCTBUU C
IIOCTABJICHHBIMHU 3aJad4aMM, CJICIUTDH 3a BBIIIOJIHCHUECM IlJIaHa JIEUCTBUM U
KOPPCKTHPOBATh €ro, aiaCKBATHO OICHUBATDL COOCTBEHHBIN BKJIaJd B
ACATCIIbHOCTD TPYIIIIHI, BbBICTpauBaTb KOMMYHUKAaTUBHOC
BSaHMOﬂeﬁCTBHC, MMPOABJIAA TOTOBHOCTD PA3PCIIATh KOH(I)J'II/IKTLI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kona
Kopa siemenrta ITpoBepsiemble 3J1eMEHThbI COIEPKAHUSA
pasjaena
®U3VKA U EE POJIb B IIO3HAHNU OKPYKAIOIIIET'O MUPA
®du3uka — HayKa o nnpupoe. SIBnenus npupoasl. Puznueckue
1.1 SIBJICHHUSI:  MEXaHMYECKHE, TEIUIOBBIE, BJIEKTPHYECKHUE,
MarHuTHBIE, CBETOBBIC, 3ByKOBBIC
®dusndeckue BenUYUHbL. V3Mepenue Qpuanyeckux BETUYHUH.
1.2 O®uznueckue  npubopsl.  IlorpemHocTs  U3MepeHUN.
MexnyHapoaHas CUCTEMA €IUHUIL
EcTecTBeHHOHayuHBIi METOJ TIO3HAHWS: HAOIIOJICHUE,
1 13 MMOCTAaHOBKA HAyYHOTO BOIPOCA, BBIABUKEHUE THUIOTES,
OKCIIEPUMEHT TI0  TIPOBEPKE THUIOTE3, OOBSICHECHHUE
HaO0JII0JTAEMOT0 SIBJICHHS
1.4 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH
[IpakTrueckue paboOTHI:
N3Mepenne pacCTOsTHUM.
15 N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.
' Onpenenenue pa3MepoB MaJIbIX TE.
N3Mmepenne TtemmepaTypbl MOpH TMOMOIIH KUIKOCTHOTO
TEpMOMETpA U JaTUMKaA TeMIIEpaTypbl
IIEPBOHAYAJIBHBIE CBEJIEHIW S O CTPOEHMU BEHIECTBA
21 CtpoeHue BellleCTBa: aTOMbl M MOJICKYJbI, WX pPa3MEpBhl.
' OnbIThI, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHHE BEUIESCTBA
JBwxenue yactuil BeuiectBa. CBs3b CKOPOCTH JBHKCHUSA
2.2 yacTUl C TeMmIepaTypoil. bpoyHOBckoe  JBUXKEHHE,
b dy3us
53 B3aumoaelicTBre 4acTuUIl BEIIECTBA: MPUTSKEHUE U
2 ' OTTAJKUBAHHE
ArperaTHble COCTOSIHMSI ~ BEIIECTBAa: CTPOCHHUE Ta30B,
KuAkocTed u  TBEPABIX  (KPUCTAJUIMYECKUX)  TeTl.
2.4 B3anMocBsI3p MeEXIy CBOMCTBaMH BELIECTB B pa3HBIX
arperaTHbIX COCTOSIHUSAX W HUX AaTOMHO-MOJEKYJSPHBIM
CTPOECHHEM
2.5 Oco0OeHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
2.6 [IpakTuyeckue paboOThI:




Ouenka  auameTrpa  aTtomMa  METOJOM  psgoB  (c
UCTIOJIb30BaHueEM (oTorpaduii).

OnbITH IO HAOTIOACHHUIO TETIJIOBOTO PACIIMPEHHSI Ta30B.
OneITEl IO OOHAPY)KCHHIO JEUCTBUS CHUJ MOJIEKYISPHOTO

IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI

3.1

Mexannueckoe JBHKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE

IBIDKEHHE

3.2

Ckopoctb. Cpenssii CKOpOCTb IpH  HEPAaBHOMEPHOM

JBHKECHHUH. Pacuér nmyTy U BpeMeHU IBU>KECHUS

3.3

SBnenne uHepuuu. 3akoH WHepuuU. B3zaumonencTBue Ten
KaK MpUYMHA U3MEHEHHUSI CKOPOCTU JBHKEHHUs Tesl. Macca

KaK Mepa MHEpTHOCTH Tella

3.4

ITmotHOCTE BemiectBa. CBSA3b INUIOTHOCTH C KOJWYECTBOM
MOJIEKYJI B €IMHUIIE 00BhEMA BEIIECTBA

3.5

Cuita KaK XapaKTepUCTHUKa B3aMOICHCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenme cuibl ¢
IIOMOIIIBIO TMHAMOMETpPA

3.7

SBnenue TAroTeHHs M cwia TsokecTH. Cuia TsDKECTH Ha
npyrux miaanerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbXEHHS U TpeHue nokos. Tpenue
B [IPUPOJI€ U TEXHUKE

3.9

Clo)keHue CuJl, HampaBJ€HHbIX MO OJHOW MPSMOM.
PaBHOelicTBYIOIIAS CHIT

3.10

[TpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBHYKEHUS (LIapuKa
B JKHJIKOCTH, MOJIEIH 3JIEKTPUYECKOTO aBTOMOOWJIS U TakK
nanee). OmnpeneneHue cpenHedl CKOPOCTH CKOJIBKEHUS
Opycka WIuM IIapuKa 1O HAKJIOHHOW  IJIOCKOCTH.
Onpenenenve  1IOTHOCTH — TBEpAOro  Tema.  OMBITHI,
JNEMOHCTPHUPYIOIIKE 3aBUCHUMOCTD pacTsLKeHUs
(medopmanuu) IPy>KUHBI OT MPUIOKEHHON CHIIbL. OMBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIbKEHUS
OT BEca TeJa U XapaKTepa COMPUKACAIOIIMNXCS MOBEPXHOCTEN

3.11

dusndeckue SBICHUSI B IpUupoac: IMIMPUMEPLI IABHUKCHUA C
pa3siiIndYHbIMU CKOPOCTSAMHU B JKMBOM M HEXHBOM mpuponae,
JIEVCTBUE CHUIIBbI TpCHUA B ITPUPOAC U TCXHUKC

3.12

Texnuueckue YCTpOﬁCTBaZ AAHAMOMCTpP, MO ATIIHUITHUKA

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B




4.1

Hasnenne TBEpmoro Tena. CrnocoObl yMEHBUICHHS U

YBCIMYCHUA OABJICHUA

4.2

JlaBnenue raza. 3aBHCHMOCThH JaBJICHUs Ta3a OT 00bEMA,
TeEMIIEPATyphl

4.3

Hepeﬂaqa JaBJICHUA TBépI[I)IMI/I TCJIaMH, XUIKOCTAMU U

razamu. 3akoH [lackais. [THeBMaTHUeCKre MaIIHbI

4.4

3aBUCUMOCTE JaBJICHUSA KUAKOCTHU oT FJIY6I/IHBI.
I'mapocratnueckuii mapagokc. CooOiarmmuecs: COoCy/bl.

FI/I)IpaBHI/I‘IeCKI/Ie MEXaHU3MBI

4.5

Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpuunHbI
CYIIIECTBOBAHUsSI BO3MYITHOW 000y0uku 3emiau. OmbIT
Toppuuennu. 3aBUCHUMOCTb aTMOC(HEPHOTO JaBJIEHUS OT
BBICOTEI HaJl YPOBHEM MOPA

4.6

N3mepenne armocdepHoro mamieHus. [lpubopsr mis
U3MEpeHus: aTMOC(HEPHOTO TaBJICHUS

4.7

JlelicTBrE )KUJIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO.
BrrTankusaromias (apxumMenoBa) cuia. 3aKoH Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTrueckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa
MOrPYKEHHOM B JKMAKOCTh 4YacTu Tena. OmnpeneneHue
BBITAJIKUBAIOIIEW  CHJIBI,  JICHCTBYIOIIEM Ha  Telo,
Norpyk€HHOe B JKHMIKOCTh. IIpoBepka He3aBHCUMOCTH
BBITAJIKMBAIOIICH CUJIbI, IEUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH,
oT Macchl Tena. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKMBAIOIICH CUJIbI, IUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH,
oT o0béMa MOTpyKEHHOW B KUAKOCTb YacTU Tela M OT
IUIOTHOCTU kuakocTtu. KoHcTpynpoBaHue apeomerpa WU
KOHCTPYHPOBAHUE JIOJIKH u ompe/eneHne ed
rpy30M0IBEMHOCTH

4.10

dusnyeckue SBICHUS B IpUupoac: BIUAHUC aTMOC(bepHoro
JIaBJIICHUS Ha )KUBOU OpraHusmMm, IJIiaBaHHuC pBI6

411

TexHnuueckue  ycTpoiicTBa:  COOOLIAIOLIUECS  COCY/BI,
YCTPOMCTBO  BOJOIPOBOJAA,  T'MJAPAaBIMYECKUN  IIpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, HOPIIHEBOH HAacoc,
apeoMeTp

PABOTA, MOIIHOCTD, DHEPT A

5.1

Mexannyeckas pabota

5.2

MexaHu4yeckass MOIITHOCTh




[IpocThle MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs TUIOCKOCTb.

>3 I[TpaBusIO PaBHOBECHS pblyara
5.4 [IpumeHnenue npaBuia paBHOBECHS pblyara K 0JI0Ky
«3omnoroe mpaBmwio» MexaHuku. KosrdduiueHt mosie3Horo
9.5 neiicTBus MexaHu3MoB. IIpocTeie MexaHW3MBI B OBITY U
TEXHHUKE
5.6 [TorenunansHas sHEPTUM TeJa, MOIHATOTO HaJ 3eMIIEN
o.7 Kunernueckast sneprus
58 [lonnass MexaHuyeckass B3Heprus. 3aKOH HW3MEHEHUS U
' COXPAaHEHUS MEXaHUUECKON IHEPrUU
[IpakTnueckue pabOTHI:
Omnpenenenre pabOTHl CHIIBI TPEHHS] NPU PABHOMEPHOM
5.9 JBUKEHUM Tela [0 TOPU30HTAIBHOM  MOBEPXHOCTH.
' HccnenoBanue ycnoBuil paBHOBecHs peryara. V3mepenue
KIT/l HakimoHHOM MI0CKOCTH. M3ydeHne 3ak0Ha COXpaHEHMs
MEXaHUYECKON YHEPTUH
5.10 ®u3ndecKue SBICHUS B IPUPOJIE: PbIYArd B TEJIEC YEIIOBEKA
TexHuueckue  yCTpOMCTBA:  pblyar, TMOJBWKHBIA U
5.11 HETMOJBUKHBIM OJIOKH, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC

MEXaHHU3MBbI B OBITY

8 KVIACC
Kon
Koa sn1emenTa IIpoBepsieMble 3J1eMEHTBI COIEPKAHUS
paszjiena
TEIIVIOBBIE ABJIEHWA
OcCHOBHBIE  TMOJIOKEHHS  MOJIEKYJISIPHO-KMHETHYECKOU
6.1 TEOPHUU CTPOEHMs BelecTBa. Macca U pa3Mepsl MOJIEKYIL.
' OneIThl,  NOATBEPKIAIOIIME  OCHOBHBIE  IIOJIOJKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUU
6.2 Mojenu TBEPAOrO, KUIKOTO U Ta3000pa3HOTO COCTOSHUM
6 ' BemlecTBa. Kpucramimyeckue u amopdHsie Tena
6.3 OObsicHeHHEe CBOWCTB ra3oB, )KUJIKOCTEH U TBEPABIX TeN HA
' OCHOBE IOJIOKEHUI MOJIEKYIAPHOKMHETUYECKON TEOPUH
6.4 CMauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TemoBoe pacmmpeHue u cxartue
6.6 Temneparypa. CBsa3p Temmeparyppl €O  CKOPOCTBIO

TCIIJIOBOTO ABMXKCHHUA YaCTHUIL




6.7

Buyrpennss sueprus. CriocoObl M3MEHEHHs BHYTpPEHHEU
DHEPrUU: TEIIONEepeaada U COBEPIIEHUE PadOThI

6.8

Bunel Temonepenauu: TEIUIONPOBOAHOCTh, KOHBEKLUS,
W3JIyYEHUE

6.9

KomnnuectBo TeruioThl. Y aenbHas TEIUIOEMKOCTD BELIECTBA

6.10

TeruiooOMEeH UM TEIIOBOE  paBHOBECHE. YpaBHEHHE
TEIIOBOTO OajaHca

6.11

IInaBaeHue u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCHICCTB.

VYnenpHasg TeI1oTa INIABICHUS

6.12

[TapooOpazoBanne u xonaeHcamus. Mcnapenue. Kumnenue.
VnenpHast Temiotra  mapooOpa3oBaHMsS.  3aBUCHUMOCTH
TEMIICPATYPbI KUIICHUA OT aTMOC(l)CpHOFO JaBJICHUA

6.13

BiaxxHOoCTB BO3/1yX2

6.14

DOHeprus TOIUIMBA. Y IeJIbHAs TEMI0Ta CrOPaHUs

6.15

[Ipunnuns! padoTs! Temnosbix apuratenei KIIJ[ rermmosoro
asurarens. TeruioBble NBUTATENM W 3allUTa OKpPYXKaromen
Cpesl

6.16

3aKOH COXpPaHEHHsI W MPEBPAIICHUS SHEPTHH B TEIJIOBBIX

mporeccax

6.17

[IpakTrueckue paboOTHI:

OnbITEI TI0 OOHAPY)KCHHUIO JCUCTBUS CHIJI MOJICKYJISIPHOTO
MPUTKEHUS.

OnbITHl MO BBIPANIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIN
WJIM caxapa.

OnbITel MO HAOTIOJIEHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEII.

Onpeznenenue naBieHUs BO3Ayxa B OAJIJIOHE MITIPHUIIA.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH  JIABJICHUS
BO3/lyXa OT ero 00bEMa 1 HarpeBaHus WIH OXJIAKICHUS.
[IpoBepka rTHUMOTE3bl JIMHEHHONW 3aBUCUMOCTU JUIMHBI
CTOJIOMKA >KMJIKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TEMIIepaTyphbl.

Habnmionenne wu3MeHeHHMs BHYTPEHHEH OSHEpruu Tena B
pe3ynbpTaTe Teronepeaayu U paboThl BHEITHUX CHUIL.
HccnenoBanue sBieHUS TEIUIOOOMEHA MpPU CMENIMBAHUU
XOJIOTHOW U TOPSIYEN BOJBI.

OnpezneneHrne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOU
IIPU TETIO0OMEHE C HarPeThIM METANTUYECKUM [IUITHHIPOM.
Ornpenenenue yaelbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue mpoliiecca UCTIApEHUs.




Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Onpenenenre yaenbHOW TEIUIOTHI IIABJICHUS JIbJA.

®usnueckue SABIEHUS B IPUPOJAE: IOBEPXHOCTHOE

HATAXKCHUC U KAITUJIJIAPHBIC SABJICHUSA B IPUPOAC, KPUCTAJLIBI

6.18 B npupoze, uznydeHue CoiHIA, 3amMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKUe POCHI, TyMaHa, WHEs, CHETa.
TexHuueckue  yCTpOMCTBA: KaluJuIsipbl,  IPUMEpPBI
UCTIOJIb30BAHUSl KPHUCTAIIOB, JKMIKOCTHBIH TEPMOMETD,

6.19 JATYUK TEMIIEpaTyphl, TEPMOC, CUCTEMa OTOIJICHUSI JJOMOB,

TUTPOMETPBI, TCUXPOMETpP, HapoBas TypOuHa, IBUTATENb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tel. J[Ba posia aMeKTpUIecKuX 3apsiioB
B3aumogeiictBue  3apsokeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBUCHUMOCTh CWJIBI B3aUMOJCUCTBUSI 3apSHKEHHBIX TET OT
BEJIMYMHBI 3aPSI0B U PACCTOSTHUS MKy TEJIaMH )
OnekTpuyeckoe mnoJie. Hanpspk€HHOCTH  3IEKTPUYECKOTO
7.3 nosist. [lpuHOMn cyneprno3uuuy 3JeKTpUYECKUX Mosien (Ha
KaueCTBEHHOM YPOBHE)
Hocutenn  snexkrpudeckux  3apsgoB.  DJIEMEHTapHBII
7.4 anekTpuueckuit 3apsia. Ctpoenue aroma. [IpoBomHHMKH U
TDIIEKTPUKU
7.5 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
76 DIIEKTPUUYECKUI TOK. YcnoBust CYILIECTBOBAHUS
' ANEKTPUYECKOT0 TOKa. VICTOUHMKH MOCTOSTHHOTO TOKA
77 JlefcTBUS DIEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Tazax
28 Onektpuyeckas nenb. Cuiia Toka.  DIJIEKTPUYECKOE
' HanpsKEHUE
29 ComnpoTuBjieHHe MPOBOJHUKA. YIEIbHOE COMPOTHUBIICHUE
' BEIIIECTBA
7.10 3akoH OMa Juist yyacTKa Lenu
211 [locnepoBarenbHOE U MHapajUIeNIbHOE  COEIUHEHHUE
' MPOBOIHUKOB
712 PaGoTa 1 MOIIHOCTH ANEKTPUIECKOTO TOKA. 3aKoH J[oyrs —
' Jlenua
213 DNeKTpUuecKue LeMd U MOTPEOUTEeNH DIIEKTPUYECKOU

OHCPIUHr B 6LITy. KOpOTKOC 3aMbIKaHHUEC




IlocTosHHbIle Mar"HuTbl. B3auMoIelcTBHE NOCTOSHHBIX

7.14
MarHuToB
215 MaruutHoe nosie. MarautHoe nojie 3eMiid ¥ €ro 3HaueHue
' TSI )KU3HU Ha 3emJie
216 OneiT Opcrena. MarHuTHOe MOJIE AJIEKTPUYECKOIO TOKA.
' [IpumeHeHue 31eKTPOMarHiToB B TEXHUKE
JlelicTBU€ MAarHMUTHOrO TMOJII Ha MPOBOJHUK C TOKOM.
217 DneKTpoaBUraTeslb IOCTOSIHHOTO Toka. lcmolsib3oBaHue
' JJIEKTPOJABUTATENE B TEXHHYECKHX YCTPOMCTBAX M Ha
TpaHCIIOPTE
218 OneiTel @apajes. SIBneHHe 3I€KTPOMAarHUTHON MHAYKIUU.
' IMpaswuiio Jlenra
OnekrporeHeparop. CrocoObl MOTYyYEHHUS SJIEKTPUUECKON
7.19 SHEPTHH. DIEeKTPOCTAHIUU Ha BO300OHOBIISIEMBIX
HCTOYHUKAX SHEPTUu
[IpakTnueckue pabOTHI:
OnpITHI 110 HAOMIOJEHUIO AJEKTPU3ALNU Tell UHIYKIHEH U
IIPH CONTPUKOCHOBEHUH.
UccnenoBanue  OeWCTBUS  AIEKTPUYECKOTO  TOJSA  HA
IIPOBOJIHUKH U TUDJIEKTPUKH.
COopka u mpoBepka pabOThl AICKTPUUYCCKON  IEMHU
MOCTOSIHHOTO TOKA.
W3mepenne 1 peryiampoBaHUe CUIIbI TOKa.
N3mepenne u peryinupoBaHue HapsHKEHUS.
HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4epe3
PE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSIKEHUS HA
pe3ucrope.
2920 OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO

CONPOTHUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOIIAIU
IIOTIEPEYHOI0 CEYEHHUs U MaTepuaa.

[IpoBepka mpaBuia  CIHOXKEHMsS  HAaNpsHKEHUM — 1IpU
IIOCJICZIOBATEIbHOM ~ COEAMHEHHH  JIBYX  PE3HCTOPOB.
[IpoBepka mnpaBuia [uid CUjbl TOKAa IPU MapajuIeIbHOM
COEIMHEHUH PE3UCTOPOB. Omnpenenenne paboThI
JJIEKTPUYECKOTO  TOKA,  HMAYIIEro  4Yepe3  Pe3HCTop.
Omnpenencuue MOILIHOCTH JIIEKTPUYECKOTO TOKA,
BBIJICIIIEMON Ha pe3ucTtope. MccimenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UAYLIETO Yepe3 JIAMIIOUYKY, OT HAIpPsDKCHUS Ha
Hell. Omnpenenenne KIIJ[ narpeBatena. HccrnenoBanue
MAarHuTHOTO  B3aMMOJEWUCTBUS IIOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO I0JIsI IIOCTOSIHHBIX MarHUTOB IIPU UX




o0beIMHCHUH U pa3jieieHud. lccnemoBaHue IeHCTBUS
AIIEKTPUUECKOTO TOKAa HAa MAarHUTHYIO CTpeiKy. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJCHCTBUSA
KAaTyIIKU C TOKOM M MarHuTa OT CHJIbl TOKA U HANpPAaBJIECHUSA
TOKa B Karymke. M3ydeHue AeiCcTBUS MAarHUTHOTO TOJISI HA
MPOBOJIHUK ¢ TOKOM. KoHCTpyHrpoBaHue u u3ydeHue padoTsl
anekrpoasurarens. Mamepenue KII/I anekrpoasurarenbHoi
ycTaHOBKH.  OMBITBI 1O  HWCCJIEIOBAHUIO  SIBJIICHUS
AJIEKTPOMArHUTHOM WHIYKUHH: UCCIECJOBAHUE W3MEHEHH

SHAYCHHA WU HAIIPABJICHHUA MHAYKIIMOHHOTO TOKa

7.21

dusnyeckue IBICHUSA B MMpUPOAC: DJICKTPUUCCKUC ABJICHUS B
atMocdepe, IEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
nosie 3eMiu, Apend morocoB, pojib MArHUTHOTO TOJIS JIJIst

JKW3HU Ha 3eMJie, TOJIIPHOE CUSTHUE

7.22

TexHuueckrue yCTpOMCTBA:  BIEKTPOCKON, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUYHUK IJIEKTPUYECKON DHEPIUH,
3IEKTPOOCBETUTEIIBHBIE puoopHI, HarpeBaTelIbHbIE
AIEKTPOTPUOOPHI (ipuMepsl), AIEKTPUYECKUE
NPEAOXPAHUTENH,  DJIEKTPOMArHUT,  DJIEKTPOJABUIATEIb
IIOCTOSIHHOTO TOKa, T€HEPATOP MOCTOSHHOTO TOKA

9 KJIACC
Kon
Kopx snemenra [TpoBepsieMble IEMEHTHI COJIepKAHUS
paszzaena
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexanuueckoe nBUKeHHE. MarepuanbHas Touka. Cucrema
' oTcuéTa
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHKEHHUS
8.3 PaBHOMepHOE NpsAMOIMHENHOE ABHKEHHE
8.4 HepaBHomepHOoe npsmMonuHeiiHoe nBuxenue. CpenHss u
' MI'HOBEHHAsl CKOPOCTh TeJla IPU HEPaBHOMEPHOM JIBUKEHUU
8 8.5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEHHOE TBU)KEHUE
8.6 CBoboanoe nagenue. OnbiTel ["amunes
PaBHOMEpHOE IBMXXEHUE IO OKPYKHOCTHU. [leproa u yactora
8.7 oOpaleHus. JIuneitnas U yIJI0Bas CKOPOCTH.
LlenTpocTpeMUTENbHOE YCKOPEHUE
8.8 [IepsrIii 3akoH HproToHA
8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akoH HeroToHa




8.11

[IpyuHIMD cynepno3uuuu Cui

8.12 Cuna ynpyrocrtu. 3akoH ['yka
813 Cuna TpeHus: cujia TPeHHUS CKOJIbKEHUS, CUJIa TPEHUS MTOKOS,
' JPYTHe BUIbI TPEHUS
8.14 Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TSATOTEHUS. Y CKOpPEHHE
' CBOGOHOTO MaIeHHs
8.15 JBuxenue ruaner Bokpyr Cosnua. IlepBast kocmuueckast
' ckopocTh. HeBECOMOCTD M TIEPErpy3KU
8.16 PaBHOBecue MmarepuanbHOM TOUkH. AOCOJIIOTHO TBEpPIOE
' TENO
8.17 PaBHoBecne TBEpmOrOo TeEnma C  3aKpPEIUIEHHOW  OCBIO
' BpaieHusi. MomeHt cuiibl. LIeHTp TshkecTn
8.18 Nmnynsc Tena. U3menenne nmirynbca. IMnynsce cusl
8.19 3aKOH COXpaHECHHS HMITYJIbCa
8.20 PeakTuBHOE ABIKEHHE
8.21 Mexanudeckasi paboTa U MOIITHOCTH
8,22 Pabora cui TspKecTH, ynpyroctH, TpeHus. CBS3b SJHEPTUU U
' padoThI
8.93 [TorenuuanbHass  PHEprus  Tena,  MOAHITOTO  HaJ
' IOBEPXHOCTHIO 3eMJIN
8.24 [ToTeHnmanpHast SHEPTUS CXKATON TPYKUHBI
8.25 Kunerndeckas sHeprus. Teopema 0 KHHETHYECKOW SHEPT U
8.26 3aK0oH COXpaHEHUsI MEXaHUYECKON IHEPTUU
[TpakTrueckue pabOTHI:
Omnpenenenue cpeqHel CKOPOCTH CKOJBKEHUS Opycka WU
JBUKEHHS IIapUKa [0 HAKJIIOHHOM miockocTu. OnpeneneHue
YCKOpEHUsl Teja MpH PaBHOYCKOPEHHOM JBIKEHUHU IIO
HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH MYTH OT BpPEMEHH IpU
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HayallbHON CKOPOCTH.
8,27 [IpoBepka rumoTe3spl: €coid TPU  PABHOYCKOPEHHOM

JABMXXCHHUHN 0e3 HavaJIbHOM CKOPOCTHU ITYTU OTHOCATCA KaK pAL
HEYETHBIX YuCceii, TO COOTBCTCTBYIOIIHUC MPOMCKYTKH
BPEMCHHU OJMHAKOBBLI.

HccnegoBanue 3aBUCUMOCTH CHIIBI TPCHUS CKOJIBXKCHUA OT
CHJIbl HOPMAJIbHOT'O NAaBJICHU. OHpe,[[eJ'IeHI/Ie KOB(I)(I)HLIPICHT&
TPCHUS CKOJIbXXCHUSA. OHpe,[[eJ'IeHI/Ie JKECTKOCTHU MMPYXUHBI.
Onpe,ueneHI/Ie pa6OTLI CHJIbl TpPCHUA TIPH PABHOMCPHOM
JABMOKCHHUMU  TCJla 110 FOpH3OHTaJILHOf/'I TMMOBCPXHOCTH.




Omnpenenenne padoOThl CUIIBI YIIPYTOCTH IIPU MOABbEME Ipy3a
C UCIIOJIB30BAHHUEM HCIIOABMIKHOI'O U ITOABHUKHOT'O OJI0KOB

dusnyeckre SBJICHHUS B npupoac: HNpujrBbl U OTJIMBBI,

8.28 nBukeHue 1muaHeT (CoJIHEYHOM CHUCTEMBI, pPEaKTHBHOE
JIBI)KEHUE KUBBIX OPraHU3MOB
8.99 Texnuueckue YCTpPOMCTBA: CIIUAOMETD, JaTYUKHA

IIOJIOKEHUS, PACCTOSIHUA U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

9.1

KonebarenbHoe nBuwxkeHue. OCHOBHbIE XapaKTEPUCTHKHU
KoJie0aHui: Iepro, 4acToTa, aMIIUTy1a

9.2

MareMaTtnueckuii U NpPyKUHHBIA MasTHUKU. [IpeBpamenue

OHCPTUH NIpH KoJe0aTeaLHOM JABUXKCHUN

9.3

3aryxaromue KkojeOaHus. BblHyXaeHHble —KojeOaHUS.
Pe3onanc

9.4

Mexannueckne BOJIHBL (CBOMCTBA MEXAaHWYECKHX BOJIH.
[IpomonbHble W monepedHble BOJIHBL JlJIMHA BOJHBI U
CKOpOCTh €€ pacrpocTpaHeHUs. MeXaHHM4eCKHe BOJIHBI B

TBEPJOM TeJle, CEICMUYECKUE BOJIHBI

9.5

3ByK. [']pOMKOCTB M BbICOTA 3ByKa. OTpakeHUE 3BYKa

9.6

Nudpa3Byk u yapTpa3Byk

9.7

[IpakTrueckue paboOTHI:

Onpenenenue YaCTOTEI Hu rnepuojia KoJieOaHuii
MaTEeMaTUYEeCKOro MasiTHHKA.

Onpenenenne 4acTOThl M Mepuoja KojieOaHUH MpPy>KMHHOTO
MasiTHHKA

Hccnenosanue 3aBUCHMOCTHU nepuona  KoJieOaHUM
MOJBEIICHHOTO K HUTH I'py3a OT JUTMHBI HUTH. ccaenoBanue
3aBUCUMOCTH TE€pHOaa KOJIeOaHWH MPYKHHHOTO MasTHHKA
oT Macchl rpy3a. IIpoBepka HE3aBUCHUMOCTH IepHOJa
Kose0aHuil Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a U
KECTKOCTH NPYXKUHBIL. M3MepeHue yckopeHusi cBOOOJIHOTO
najgeHus

9.8

dusnyeckue SIBICHUS B npupoac: BOCIPUATUC 3BYKOB
JKHNBOTHBIMU, 3EMIJICTPACCHUC, celicMHU4YecKue BOJIHBI,
OyHaMHu, 5X0

9.9

TexHudyeckue  yCTpPOMCTBA:  DXOJIOT,  HCIOJb30BAaHUE
yIbTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

3HeKTpOMaTHI/ITHOe TI0JIC. 3J'ICKTpOMaFHI/ITHBIC BOJIHBI.
CBoiicTBa QJICKTPOMAIrHUTHBIX BOJIH




10.2

[IIxaJia 371€KTPOMarHuTHBIX BOJIH

OnexkTpoMarHuTHas npupoaa csera. (CKopocTh CBerTa.

103 BouHoBEIE CBOlCTBA CBETA
[IpakTuueckue paboThI:
10.4 H3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO
MOOMIIBHOTO TenedoHa
®duznyeckue SBJIEHUS B MPUPOJE: OMOJIOrHUecKoe JecTBHE
10.5 BUIMMOTO,  YIAbTPAQHUOJIETOBOTO U  PEHTTEHOBCKOTO
M3JTYyYEHH
10.6 Texanueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 Otpaxenne cBera. Ilnockoe 3epkano. 3aKOH OTPAKEHUSA
' cBeTa
114 [Ipenomnenne cBera. 3akoH mpenomieHus ceeta. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 Jlunza. Xon jtydeii B THH3E
116 OnTnueckass cucrema (oToanmapara, MHKPOCKONa U
' TeJECKOma
117 ['ma3 kak onrudeckas cuctemMa. biau3opykoctb U
' JAIbHO30PKOCTh
11 118 Paznoxenne Oemoro cBera B crektp. OmbiTel HbtoTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. [lucnepcus ceTa
[TpakTrueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH YIJla OTPA)KEHHUS CBETOBOTO
Jayd4a OT yriia najeHus.
N3ydyenne xapakTepuCTUK HW300paKeHUs MpeaMera B
IUIOCKOM 3epKajie.
HccnenoBanue 3aBUCMMOCTH yIila MPEIOMIICHHSI CBETOBOTO
11.9 Jyd4a OT yriia NaJeHus Ha TPaHUIE «BO3IYX — CTEKIIOM.

[Monyyenne n300paXKeHHIA C TOMOIIBIO COOMPAIOIICH JTNH3BI.
Onpenenenre (HOKYCHOTO PACCTOSHHSI M ONTHUYECKOW CHITBI
coOuparoriei JUH3BL

OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETa B CIIEKTP.

OnpITBl 1O BOCHPUSATHIO I[BETA TNPEAMETOB TPU HX

Ha6HIOIleHI/II/I 4cpe3 IBCTOBBLIC (I)I/IJ'IBTpBI




®dusnueckue saBieHus B npupoie: 3aTMmenus Connua u JIyHsl,
11.10 [[BETa TEJ, ONTUYECKUE sBIICHUS B aTMocdepe (1BeT HeOa,
pedpakmus, pagyra, MUPax)
11.11 TexHuueckre yCTpOWCTBA: OYKH, MEPUCKOT, (oToarnmapar,
' ONTHYECKUE CBETOBOIbI
KBAHTOBGBIE SIBJIEHU A
121 OmnsiTel Pesepdopra u manerapuas Moaenb aroma. Moensb
' aroma Bopa
122 HUcnyckanne u TOTIIONMIEHWE CBeTa aTtoMoMm. KBaHTHI.
' JluHeHyaTeie CIEKTPhI
12.3 PannoaktuBHOCTH. Anb(a, OeTa- U raMma-u3IydeHUs
124 Crpoenue atomHoro sjpa. HykimoHHas Mojeinb aTOMHOTO
' spa. M30Toms!
125 PamunoaktuBHbie mpeBpamienus. llepwon momypacnana
' ATOMHBIX SI7IEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsiOBOIO H
' MacCOBOT'0 YUCEN
12.7 DHeprus CBs31 aTOMHBIX siep. CBsI3b MacChl M SHEPTUH
12.8 Peakuuu cunte3a u geneHus saep. VCTOYHUKM sHEpruu
12 ' CoJHIIA ¥ 3BE3]T
129 Snepnas sHepreTuka. JleicTBue paIMOaKTUBHBIX U3TYy4CHUN
' Ha JKUBBIE OPTaHU3MEI
[IpakTrueckue paboOTHI:
HaGmronenne  CIUIOMIHBIX HW  JIMHEHYATBIX  CHEKTPOB
1210 W3ITYYCHHS.
HccnenoBanue TPEKOB: M3MEPEHHE DHEPTUU YACTHUIBI I10
TOpMO3HOMY TTyTH (110 (hoTOTpadusim).
H3mepenue paanoakTuBHOTO (hoHA
®dusznyeckue  SABJICHHS B NPUPOJE.  €CTECTBEHHBIN
1211 paZvoOaKTUBHBIN (OH, KOCMUYECKHE TTy4d, PaTUOAKTHUBHOE
' U3Iy4YCHHE MIPUPOTHBIX MHHEPAJOB, JeficTBHE
paZOaKTUBHBIX U3YYCHHUI Ha OpraHU3M YeJIoBeKa
12.12 TexHnueckne ycTpoMCcTBa: CHEKTPOCKON, MHANBUAYAIbHBII
' JI03UMETp, KaMepa Bunbcona




IMPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
MpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPeAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT0 0011€ero oopazoBanus Ha ocHoBe PI'OC

[Nonnmanue ponu GU3NKK B HAYIHON KapTHHE MUPA; CPOPMHUPOBAHHOCTH
0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOW CBS3M U IO3HABAaEMOCTHU
SBIIGHUH  TPUPOABI, O POJIM  OJKCIepuMeHTa B  (usuke, o
cucteMooOpasyromied poiu (U3MKA B Pa3BUTHH E€CTECTBEHHBIX HayK,
TE€XHUKHU U TEXHOJIOTUH, 00 3BOJIOUNN (PU3NYECKUX 3HAHUI U UX POJIU B
LETTOCTHOW €CTECTBEHHOHAYYHOUM KapTUHE MHpPA, O BKIIAJE POCCUMCKUX U
3apyOexHBIX Y4YEHBIX-(QU3UKOB B pPa3BUTHE HAayKd, OOBSCHEHUE
MIPOLIECCOB OKPYXKAIOLIET0 MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTHI

3HaHUS O BUJAX MaTepuu (BELIECTBO U I0JIE), O IBUKEHHU Kak crocooe
CYILIECTBOBaHUS MaTepuH, 00 aTOMHO-MOJEKYISIPHONH TEOPUH CTPOEHHS
BEIECTBA, O (PU3NYECKON CYIIHOCTH SIBJICHUN MPUPOJbI (MEXaHUUECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX W KBAaHTOBBIX); YMEHHE pa3JINYaTh
SBJICHUS 110 ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE; YMEHUE PAcllO3HABaTh
MPOSIBJICHUE M3YYEHHBIX (DPU3MYECKHX SBICHHH B OKPYKAIOLIEM MUDE,
BBIJIEIISISI UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,Z[eHI/Ie OCHOBaMHM MHOHSITHMHOIO arrmapara 1 CUMBOJIMYECKOI'O A3bIKa
(1)I/I?>I/IKI/I U HCIIOJIb30BAHHE HX IJId PCIICHUA y‘le6HBIX 3aaa4; YMCHHEC
XapaKTCPHU30BaATb CBOMCTBa TECII, (l)I/ISI/I‘IeCKI/IC SABJICHHUA W IIPOLECCHI,
HCIIOJIb3YA q)YHI[aMeHTaJ'II)HBIC N OMIINPUYICCKHUE 3aKOHBI

VYMenue onmceiBaTh HN3Y4YCHHEIC CBOMCTBA TeNl H (bl/I3I/I‘IeCKI/Ie SABJICHUA,
HCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

Brnanenue ocHoBaMM METOJI0B HAyYHOTO IIO3HAHUSA € YUETOM COOIIOICHUS
npaBui 0€30MacHOro Tpy/a: HabaoAeHUe (PU3NUYECKUX SABICHHM:

YMEHHE CaMOCTOSITEIbHO COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY U3
JTAHHOTO Habopa 000PyL0BaHUS IO MHCTPYKLMH, OITUCBHIBAThH X0/ OIbITA
3aIUCBIBATh €TO PE3YNIbTAThl, POPMYINPOBATH BHIBOJIBI;

NPOBE/IEHUE NPSAMBIX U KOCBEHHBIX HM3MEPEHUH (PU3NYECKUX BEIHYUH:
YMEHUE  IUIAHUPOBaThb  M3MEPEHHUs,  CaMOCTOSTENIbHO  coOupaTrh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY MO MHCTPYKIHH, BBIYMCISATh 3HAUEHUE
BEJIMYMHBI M aHAIM3UPOBATh NIOJyYEHHBIE PE3YIbTAThI C YIETOM 3a/JaHHOM
HOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJICHUE  HECIIOKHBIX  DKCIIEPUMEHTAIBHBIX  MCCIEI0BaHUI;
CaMOCTOSITENILHO COOMPATh SIKCIIEPUMEHTAIBHYIO YCTAHOBKY M ITPOBOIUTH




HCCIIEA0BaHUE 110 MHCTPYKLHH, IIPEACTABIIATh MTOJy4CHHbIEC 3aBUCHUMOCTH
¢u3nYecKux BENTUYMH B BHJE TaOIUMI W TpaduKOB, YUUTHIBATH

NOrpCurHOCTH, ACJIaThb BBIBOABI IO PE3yJIbTaTaM UCCIICAOBaAHUA

[TonnMaHmMe XapaKTepHBIX CBOMCTB (PM3NUECKUX MOJIeNeH (MaTepranbHas
TOYKa, a0COIFOTHO TBEPIOE TEJIO, MOJICIH CTPOCHHSI T'a30B, JKUIKOCTCH U
TBEPABIX TEJ, IUIAHETAPHASI MOJIEIIb aTOMa, HYKJIOHHAsI MOJIENIb AaTOMHOTO
SA1pa) ¥ yMEHUE IPUMEHATH UX 51 00bsCHEHNS (PU3NIECKUX MTPOIIECCOB

YMmenne o0bsCHATh (PU3MUECKUE TPOLIECCH U CBOWCTBA TEJI, B TOM YHCIIE
U B KOHTCKCTC CI/ITyaIlI/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTCpa, B
YaCTHOCTH, BBIABIIATL MNPHUYMHHO-CICACTBCHHBIC CBA3KM W CTPOUTH
00BSICHEHHE C OTIOpOM Ha W3YyUEHHBIE CBOMCTBA (DM3MUECKUX SIBJICHUM,

(1)I/ISI/I‘~IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACTINU

YMmenue pemate pacuéTHble 3a1a4u (Ha 6a3e 2 — 3 ypaBHEHHUI ), UCIIOJIb3YS
3aKOHBI U (POPMYJIBL, CBA3BIBAIONINE (PU3NUECKHUE BETMUNHBI, B YaCTHOCTH,
3aMMChIBaTh KPAaTKOE YCIIOBUE 3aJlauH, BBISBISATH HEAOCTAIOUIUE JTaHHbIE,
BBIOMpaTh 3aKOHBI W (OPMYNBI, HEOOXOIWMBIE JUIsI €€ pelIeHHus,
HCIIOJIb30BaTh CIIPaBOYHBIE JaHHBIE, MPOBOJAUTH PAcu€Thl U OLIEHUBATh
PEATUCTUYHOCTD MOJIyYEHHOTO 3HaYeHUS (PH3MUECKON BEIUUNHBI; YMEHUE
OTIPENeNIATh Pa3MEPHOCTh (PU3MUECKON BETUYMHBI, IOJY4YEHHON MpHu
PEILICHNHN 3a1a4H

YMeHue xapakTepu30BaTh NPUHIUIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM 4Hucje ObITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB IO UX OMUCAHUIO, MCIIOJIB3YSI 3HAHUSI O CBOMCTBAX (PU3HUECKUX
SIBJICHUN U HEOOXOAUMbIE (PU3NYEeCKHe 3aKOHOMEPHOCTH
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YMeHue UCToJIb30BaTh 3HAHUS O (PU3HUCSCKUX SIBJICHUSX B IMOBCEIHEBHOM
JKU3HU U1 oOecriedeHus 0€30MacHOCTH MPH OOpalieHuH ¢ OBITOBBIMU
npuOOpaMHu M TEXHUYCCKUMH YCTPONCTBAMH, COXPAHEHHUS 3J0POBBS H
COOJIIOZICHUST HOPM 3KOJIOTHYECKOTO TMOBEACHUS B OKPYXKAIOIICH cpeje;
MOHMMAaHHE HEOOXOAMMOCTH TNPUMEHEHUS JIOCTHIKCHUH (U3UKH |
TEXHOJIOTHH JUISl pallHOHAILHOTO MPUPOIOIIOJIb30BaHMUS

11

OnbIT noucka, npeoOpa3oBaHUsl M MPEACTaBICHUS HUH(POpPMaLUU
(bu3znueckoro coAepkKaHHs C  HCIOJb30BaHHEM HHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUW; YMEHHE OLIEHUBATh JOCTOBEPHOCTH
NOJy4eHHOW MH(oOpManuMu Ha OCHOBE HUMEIOLIUXCS 3HAaHUM W
JOTIOJTHUTEIbHBIX UCTOYHUKOB; YMEHUE HCIIOJIb30BaTh IIPH BBIIOJHEHUU
y4eOHBIX 3aJaHUH HAyYHO-TIOMYJSIPHYIO JINTEpaTypy (U3NYECKOTrOo
COJIEp)KaHHUs, CIIpaBOYHbIE MaTepuaisl, pecypcsl cetn IHHTepHerT;
BJaJieHHe 0a30BBIMU HABBIKAMU MpeoOpazoBaHus HHPOPMALUU U3 OJTHON
3HaKOBOM CHCTEMBI B Jpyryl0; YyMEHHE cCO37[aBaTb COOCTBEHHbIE
MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBe HHGQOpMAIMK U3
HECKOJIbKMX HCTOUHUKOB




HEPEYEHD 2JIEMEHTOB COJAEPKAHMUSA, IPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kox | IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 | MEXAHWYECKHUE SABJIEHUA
11 Mexannueckoe  BukeHue. MarepuanbHas —Touka. CucremMa  OTcuéTa.
' OTHOCUTENBHOCTD ABHIKEHUS
12 PaBHOMepHOE U HepaBHOMepHOE JBHKeHue. CpenaHssi ckopocTb. Popmyna amus
" | BBIUMCIIEHUS cpeaHeil ckopocTu: V = S/t
PaBHOMepHOE mpsMoONMHENHHOE BMKEHHE. 3aBUCHUMOCTh KOOPJIMHATHI Tella OT
BPEMEHH B ClIydae PaBHOMEPHOT'O IIPSMOJIMHENHOIO JIBUKCHHUS:
13 | x(f)=x,+vt
I'paduku 3aBUCMMOCTH OT BpPEMEHU [UISI MPOEKIUU CKOPOCTH, MPOEKIHH
MepeMeleHus, MyTyu, KOOPIMHATHI P PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHU U
3aBUCHMOCTh KOOpPAMHATBI Tela OT BPEMEHM B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JIBUKECHHUSL:
2
Syl =vy #f+ay = %
@opmMynbl Ui NMPOEKIMHM MEPEMENIECHUs, MPOEKIUU CKOPOCTH W IPOECKIUHU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKCHUU:
2
1.4 s, (D=vy,t+a,- =
U_\'('f) =Up, 4, 1,
a,(f)=canst,
Ul.‘cz - L’}1.'r2 zzax‘g:r
I'paduku 3aBUCHMOCTH OT BpPEMEHHM JJsl TMPOEKIHMH YCKOPEHHS, TMPOEKIHH
CKOPOCTH, TPOEKIHUH [EepEeMEUICHUsl, KOOPAMHATHI MPHU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JIBH)KEHUU
CBoOonHoe maaenue. Dopmynbl, OMUCHIBAIONIME CBOOOJIHOE MaJCHHUE Tela IO
15 BEPTUKAIH (JBH)KEHHUE TeJla BHU3 MM BBEPX OTHOCUTENILHO MMOBEPXHOCTU 3€MJIH).
' I'paduky 3aBUCUMOCTH OT BpEMEHM JUIl TPOEKIUH YCKOPEHUs, INPOEKLUU
CKOPOCTH M KOOPAMHATHI IIPU CBOOOHOM MaJICHUU Tejla 10 BEPTUKAIN
CKOpoCTh paBHOMEPHOTO [JBIDKEHHMS Tella IO OKpyXHocTtu. HampasieHnune
16 CKOPOCTH.
' @opmyna Ui BBIYKMCIECHHUS CKOPOCTH 4Yepe3 paauyC OKPYKHOCTH M IEPHOJ
oOpareHus:




LenTpocTpemurenbHoe yckopeHue. HampaBneHue 1LIEHTPOCTPEMUTEIBLHOTO
yckopenusi. @opmyna 1Jisg BBIYUCICHUS YCKOPECHHUS:

1.7

Macca. ITnotHoCTh BemecTBa. @opmyia Jisi BBIYUCICHHS TITIOTHOCTH:

_m
V

1.8

Cuna — BektopHas puzmdeckas BenuunHa. ClI0KeHne Chil

1.9

SABnenue nnepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-d

CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHUS TeJIa U BEKTOPa CUJIbI, IEHCTBYIOIIEH HA
TEJ0

1.11

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fyy=-F,

1.12

TpeHI/Ie IIOKOS U TPECHHUE CKOJILXKCHUAA. (DOPMYHa JJIs1 BBIYUCJIICHUA MOIYJISL CHUJIbL
TPEHUSA CKOJIBXKCHUA:

FTP=M'N

1.13

Hedopmanuss Tena. Ympyrue u Heynpyrue aedopmanuu. 3akoH YOpyrou
nepopmarnuu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOTI'O TATOTCHUA:

Feg.M -in:
'L

Cuna TspDKeCTH. Y CKOpeHUe CBOOOJHOTO Ta/ICHHSI.

dopmyna It BBIYHCICHHS CHIIBI TSHKECTH BOIM3HM IoBepXHOCTH 3emun: F = mg.

JBmwxenue mianet Bokpyr Connxna. [lepBast kocMuUuecKast CKOPOCTb.

HesecomocTs n neperpysku

1.15

I/IMHYJ'ILC TCJIa — BEKTOPHAsA (I)I/I3I/I‘-ICCKEUI BCJIMYMHA.




=mi

Nmnynsc cuctemsl tei. M3meHenue umnyinbsca. VIMITylnbc CHIIbI

1.16

3aKkoH COXpaHCHUWA UMITYJIbCA IJIA 3aMKHy’I‘OI71 CUCTEMBI TCJI:
D=0, iU, =const

PeakTuBHOE NBMKEHNUE

1.17

Mexannueckas padoTa. @opmyia a1l BBIYHCICHUS Pa0OThI CHIIBL:

A=Fsooscx

Mexannyeckass MOITHOCTb:

N=2
r

1.18

Kunernueckas n MNOTCHIUAaJIbHAs SHCPIUi. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHUYECKON SHEPTUU:

H!LFE
B
TeopeMa o kuHeTHYeCKOM 3Heprun. opMyIia j1s1 BEIYUCICHUS TOTEHIIMATBHON
SHEpPruM Tesa, MOJHITOro

Hag 3eMiéit:

E, =mgh

1.19

MexaHunueckas SHEprusi:
E=E;.+E ?
3aKOH COXpaHEHHUs MeXaHu4yecKoil sHeprun. Gopmyrna Juis 3aK0Ha COXpaHEHHS

MEXaHUYECKOI SHEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaieHne MexaHM4eCKON SHEPrUH MIPU HATTUUMU CUJIBI TPEHUSL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIO» MEXAHHKH.
Peruar. Moment cuist: M - Fl.
YcnoBue paBHOBECHS phlyara:

M +M, +..=0
[MoaBwxHbIM 1 HenoABWKHBINA Ooku. KII/I mpocThIX MeXxaHHU3MOB,

A‘S&TIMHH

1.21

JlaBnenue TBEPAOIO Tea.
dopmyia Ui BBIYUCIICHU JaBJICHNS TBEPIOTO Tena:

_E
pP==-




JlaBnenue raza. ATMochepHOe TaBJIcHHE.
FI/II[pOCTaTI/I‘-IeCKOC AABJICHUC BHYTPHU KUJIKOCTH.
CDOpMy.]’Ia JJIA BBIYUCIICHUA JaBJICHUA BHYTPH X XKUIAKOCTH:

P=Pgh+Dm,
1.22 | 3akown [lackams. ['mapasnmueckuii mpece
3akon Apxumena. dopmyna sl ompeneseHUsT BBITAIKUBAIONIEH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KUIKOCTh UM ra3:
1.23 F—*IE- —pgV
VYcnosue miaBanus tena. [naBanue CyoB U BO3IyXOIIaBaHUE
Mexanudeckue kosebanus. AMIUTUTY/A, PO U yacToTa Kosebanuii. Dopmyina,
CBSI3BIBAIOIIAS YACTOTY U TIEPHO]T KOJICOAHMIA:
1.24
v=L
T
1.5 MareMatnueckuii M TPYXKWHHBIA MasTHUKHW. [IpeBpamieHue 5sHepruu Ipu
' KOJI€0aTENLHOM JIBIKEHHH
1.26 | 3aryxatomue kosiebaHus. Beinykaennbie konebanus. Pezonanc
Mexannyeckue BoJIHBL. [IpofosbHble M TomepedHble BOJHBL. J[MrHA BOJHBI U
1.27 | CKOPOCTb pacHpOCTpaHEHUS BOJHBI:
Lh=v-T
128 3ByK. I'poMKOCTB 1 BbICOTA 3ByKa. OTpakeHUE 3BYKOBOW BOJIHBI HA FTPAHMIIE IBYX
' cpen. Hdpa3Byk U ynbTpa3ByK
IIpaxmuueckue pabomoi
W3mepenue cpenHell IJIOTHOCTH BEILIECTBA; aApXUMEAOBOM CHIIBI; KECTKOCTU
NpYXUHBL, KO3((dUlMeHTa TPEeHUS CKOJIBXKEHHUS; pabOThl CUJIbI TPEHUS, CHIIBI
YIIPYrOCTH; CPEAHEW CKOPOCTU IBMXKEHMsI OpycKa IO HAKJIOHHOM IIOCKOCTH;
yCKOpeHus OpycKa MpH JABIKEHUU 110 HAKIIOHHOM TNIOCKOCTH; YaCTOTHI U IIEpUo/1a
KojeOaHWi MaTeMaTH4ecKOro MasTHHKA; YacTOThl M Tepuojaa KoJeOaHui
MPYKUHHOTO MasTHUKA; MOMEHTa CUJIbI, JCMCTBYIOIIETO Ha phlyar; paboThl CHIIBI
1.29 YIPYroCTH MPU MOABEME Ipy3a C MOMOIIBIO0 HETIOIBMXKHOTO 0JI0Ka; pabOThl CHUJIIBI

YIPYTOCTH NPH MOABEME I'Py3a ¢ TOMOIIbIO MOABHKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHJIbI OT 00bEMa NOrPYKEHHON YacTH
Teja U OT INIOTHOCTH KUIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIBI OT MAcChl
Tea; CHUJIbI TPEHUS CKOJIBKEHHMS OT CHUJIbI HOPMAJBbHOIO JABJICHHS U OT poja
IIOBEPXHOCTH; CHUJIBl YIPYrOCTH, BO3HUKAIOIICH B IMpPYKUHE, OT CTEIEHU
neopManuu NpyXUHBI; YCKOPEHUs Opycka OT yrjla HakjJIOHAa HalpaBlIsoLIei;
neprosa (4acToThl) KojeOaHMM HUTSHOrO MasTHUKA OT JUIMHBI HUTH; MEpUoJa
Koe0aHUH MPYKMHHOTO MasTHHKAa OT MacChl Ipy3a M XKECTKOCTH IPYKHUHBI,




HCCIICA0BAaHNEC HEC3AaBUCUMOCTH IICPUOIa KOJICOQHWM HUTSHOTO MasTHHUKA OT MacChl

rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

Duszuueckue a61eHuUs 6 npupooe: IPUMEPBI ABWKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU
B JKMBOW M HEXUBOW IIPUPOJE, NEHUCTBHE CHUJIBI TPEHUS B NPUPOJE U TEXHHKE,

INPUJIMBBI W OTJIHMBBI, JABWKXCHUC IIJIAHCT Conneuynon CHUCTCMbI, PCAKTHUBHOC

1.30 JBUKCHHEC KUBBIX OPTaHU3MOB, PhIUard B TEJIC YEJIOBEKA, BIUSIHUE aTMOCHEPHOTO
JABJICHUS Ha )KUBOW OPraHW3M, TUIABaHUE PBIO, BOCIIPUSATHE 3BYKOB YKHMBOTHBIMH,
3eMJICTPSICCHHE, CEHCMHUYECKUE BOJIHBI, ITyHAMH, X0
Texnuueckue ycmpoticmeéa: CUUIAOMETpP, TATYUKHA TIOJIOKCHHS, PACCTOSHUS U
YCKOpPEHUsS, JUHAMOMETp, TMOJAIIUIHUKN, PAKEeThl, pbIUar, TOIBWKHBIA H

131 HETOIBWDKHBIM OJIOKM, HAKJIOHHAsI TIOCKOCTh, MPOCTBIE MEXAaHU3MBI B OBITY,

' COOOIIAOIINECsT COCY/BI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYSCKUN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp, IXOJOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 | TEIIJIOBBIE SBJIEHUA
OcCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KHHETHISCKOW TEOPUHU CTPOCHHUS BEIICCTBA.

2.1 | Mopgemu TBEPIOrO, JKHIKOTO M Ta3000pa3HOTO COCTOSHUM  BeEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

99 JIBrm>xenue yacTull Beniectna. CBsi3b CKOPOCTH JBHKEHUS YACTHI] C TEMITEPATYPOI.

' bpoyHoBckoe asmxenue, nuddy3us

2.3 | CmauuBaHue U KalMWUISIPHBIC SBJICHUS

2.4 | TennoBoe pacIIMPEHHUE U CKATHE

2.5 | TennoBoe paBHOBecHE

26 Buytpennss sueprus. PaGota u Teruiomepenaya Kak CHocoObl HW3MEHEHHUS

' BHYTpPEHHEH 3Hepruu

2.7 | Buapl Temonepeaayu: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3TydCHHE
Harpeanue u oxnaxaenue ten. KonruecTBo TemioThl. Y aeiabHas TEIIOEMKOCTD:

8 o=cm(t,-1))
3aKOH COXpaHEHHUs HHEPruM B TEIUIOBBIX IMpolleccax. YpPaBHEHHE TEIIOBOTO

29 OayaHca:

O +0, +..=0
Wcnapenne u xonmeHcanus. V3MeHeHHe BHYTpPEHHEH SHEprud B Mpoliecce

2.10 wucnapeHus u KoHJeHcaluu. Kumenwe KHUIKOCTH. YJenbHas TemioTa
napoo6OpasoBanus: L = Q/m

2.11 H BnaxxHOCTH BO3AyXa

512 [TnaBnenue u kpuctamum3amus. Mi3MeHeHre BHYTpEHHEN SHEPTUH TIPH TIJIaBICHUN

" KpUCTAJUIN3allUuH. Y aenpHas TemioTa IJIaBiICHUS:




BuyTrpeHnHss sHEprus cropaHus TOIUIMBA. Y J€JIbHAS TEIUIOTA CTOPAHMS TOIUIMBA!

2.13 q=0/m
2.14 | Tlpuanums! padotsl TeroBbix apurateneii. KI1/1 rerutoBoro nsurarens
Ipakmuyeckue pabomol
N3mepenue ynenpHON TEMIOEMKOCTH METaUIMYECKOTO LMJIMHJAPA; KOJUYECTBa
TEIUIOTHI, OJYYEHHOTO BOJIOW KOMHAaTHOM TeMIepaTypsl (GUKCUPOBAHHOM MaccChl,
B KOTOpPYIO OMYIIEH HAarpeThli IWIMHJP; KOJWYECTBA TEIUIOThI, OTIAHHOIO
2.15 | HarpeThIM IWIUHIPOM, TOCIIE OMYCKaHHUs €ro B BOJY KOMHATHOHM TeMIepaTyphl;
OTHOCHUTENIbHOM BJIQXXHOCTH BO3/yXa; YAEIbHOM TEIJIOTHl IUIABJIEHUS JbJA.
HccnenoBanne u3MEHEHUs TeMIlEpaTypbl BOABI IPHU Pa3IUYHBIX YCIOBHSX;
SBJIEHUS TEIUI0OOOMEHa MPHU CMELIMBAHUU XOJIOJHOW M ropsiyeil BOJIbI; mpoliecca
HCHIapeHus
Qusuueckue s61eHUs 6 npupode: TMOBEPXHOCTHOE HATSIKEHHE U KaNWLISPHbIE
2.16 | sBIEeHUS B MPHUPOJE, KPUCTAUIBI B TpHpojae, m3rydeHue CoJHIlA, 3aMep3aHue
BOJIOEMOB, MOPCKHUE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoucmea: KaIWUISAPBIL, IPUMEPbI UCIIOIb30BAHUS KPUCTAILIOB,
517 KUJKOCTHBIM TEPMOMETp, JAaTYUK TEMIIEPAaTypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETpPBI, ICUXPOMETpP, MapoBasi TypOMHA, JBUTATElb BHYTPEHHEIO
CropaHus
3 | OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 | Dnekrpuzauus ten. JIBa BUaa SIEKTPUUECKUX 3apsI0B
3.2 | BzaumopeiicTBue 3apsoKeHHBIX Teql. 3akoH Kynona
3.3 | 3aKoH coXpaHEHUS 3IEKTPUUECKOro 3apsaa
3.4 Onekrtpuueckoe mnojne. Hanpsok€HHOCTh  anekTpuyeckoro nojs.  IlpuHnun
' CYIEPIO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu »snextpuyeckux 3apsanoB. JlelicTBUE 3IIEKTPUYECKOrO TMOJS Ha
' 3NeKTpUYecKue 3apsapl. [[poBOHUKY U TUAIEKTPUKU
[TocTosiHHBIN AnekTpuYecKuil TOK. J[elcTBUS 3nekTpudeckoro toka. Cuia Toka.
3.6 | Hampsixenue.
| =qg/t,U=Alq
37 DNEKTPUUECKOE COITPOTUBIIEHUE. Y AETBHOE DIEKTPUUECKOE COIIPOTUBIICHHE:
© |R=pl/S
3.8 | 3akon Oma yis yuacTka snekTpuueckoi memu: | = U/R
[locnenoBarenpbHOE COEMHEHNE IPOBOIHUKOB:
3.9

1, =1, U=U,+U,. R=R +R,




HapaHHeJIBHOG COCAUHCHHUC ITPOBOJHUKOB paBHOI'O COIMMPOTUBIICHUSA:

U=UgI=I+I;R=2.
- - 2

i

CMelaHHbIe COCAUHCHHA ITIPOBOJHNKOB

3.10 | Pabora u MontHOCTH AmekTpudeckoro Toka. A = Ult, P = Ul
3akon Ixxoyns — Jlenma:
3.11 2
O=I"-R-t
312 OneiT Dpcrena. MarHuTHOE T0JIe TPSMOTO TPOBOJHHKA € TOKOM. JImHWH
' MarHUTHON WHIYKITUU
3.13 | MarauTHO€ TI0Jie IOCTOSTHHOTO MarHuTa. B3anMo1elicTBre MOCTOSTHHBIX MarHUTOB
3.14 | JleiicTBre MarHUTHOTO TIOJISl Ha MPOBOTHUK C TOKOM
3.15 | Onerter ®apajyes. SIBieHue 3MeKTpOMarHuTHON HHIYKIUH. [TpaBwmio Jlenma
Ipaxmuyeckue pabomoi
W3MepeHne  SJEKTPUYECKOTO  COTPOTHBIICHHS  PE3UCTOpA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOTHI 3JIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKa, BO3HMKAIOMIETO B TMPOBOJHHUKE
316 (pe3ucTopsl, JTaMIio4ka), OT HampsHKEHUsI Ha KOHI[AX MPOBOJHUKA; 3aBUCUMOCTHU
' COMPOTHUBIIEHUS OT JUIMHBI MPOBOJHHKA, IUIOIIAM €r0 IMOMEPEYHOro CEYCHUS U
yII€IbHOTO COTIPOTHBIICHHUS.
[IpoBepka mpaBuia Ui 3IEKTPUUECKOrO HAMPSHKEHUS TPU MOCIIEN0BATEIbHOM
COCIMHEHUHU TPOBOJHUKOB; IMpaBWiIa [UIsl CHUJIbl 3JIEKTPUYECKOTO TOKA IpHU
napajyuieIbHOM COSAUHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A61eHUs 6 Npupode: DIEKTPUUYECKHE SBIEHHS B aTMmocdepe,
3.17 | eKTpUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMJId, JApei( IMOIHOCOB,
POJIb MArHUTHOTO TOJIS 1711 KU3HU Ha 3eMJie, OJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3IEKTPOCKOIN, aMIepMeTp, BOJIBTMETpP, PpPeocTar,
CUETYMK  DJIGKTPUYECKOM  SHEPTrUH,  AJIEKTPOOCBETUTENbHBIE  IPUOOPHI,
3.18 | HarpeBarenbHbBIC AIEKTPONPUOOPHI (IPUMEPHI), JIEKTPUUECKHUE TIPEIOXPAHUTEIH,
ANIEKTPOMArHUT, AJIEKTPOJABUTaTENb MOCTOSHHOTO TOKA, T€HEPaTOp MOCTOSIHHOTO
TOKa
3.19 | DnexTpomarHuTHBIE BOJHBL [IIkana 3MeKTpOMarHUTHBIX BOJIH
3.20 | JIyueBast monienb cBeta. [IpsmonHeliHOe pacipoCTpaHEHUE CBETa
3.21 | 3akoH oTpakeHus cBeta. [Inockoe 3epkaio
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.23 | lucniepcus cBeTa
3.24 Jlunza. Xon mydeit B nuH3ze. DOKycHOE paccTosiHMe NMUH3bL. OnTudeckas cuiia

muusel: D = 1/F




3.25

I'ma3 xak ontudeckas cucrema. OnTHYecKue mprudopsl

Ipakmuyeckue pabomul

N3mepenne oONTUYECKOW CHIIBI COOHMparomell JUMH3BI; (OKYCHOTO PACCTOSIHUS
cobuparomieid JMH3BI (IO CBOWCTBY paBEHCTBA pa3MEpOB IpeaIMeTa H
M300pakeHus], KOT/a MpeaMeT pPacIoJioKeH B JBOHHOM (OKyce), MmokasaTess

3.26 | mpenmoMIIeHHS CTEKIIA.
HccnenoBanue cBoiicTBa M300paKeHUS, TIOTYICHHOTO C TIOMOIIBIO COOMPAIOIICH
JIUH3BI; U3MEHEHUST (JOKYCHOTO PACCTOSHHUS JIBYX CIIOKEHHBIX JIMH3; 3aBHCUMOCTH
yria MPeJIOMJICHHS CBETOBOTO Jiyda OT YIJla IMaJieHUS Ha TPaHUIE «BO3IAYX —
CTEKIIO»
3.7 Qusuueckue sereHuss 6 npupode: 3armenuss Comnna u JlyHbI, 1Bera Ted,
' ONITHYECKHE sIBJIEHUS B atMoc(epe (1iBeT Heba, pedpakiius, paayra, MUPaxK)
328 Texnuueckue ycmpoucmea: OYKH, TIEPUCKOI, (oToammapar, ONTHYECKHE
CBETOBO/IBI
4 | KBAHTOBBLIE SBJIEHU A
41 PanmnoaktuBHOCTh. Anb(a-, OeTa-, ramMma-usnydenus. Peakiuu anbda-u Oera-
' pacmana
4.2 | Onsitel Pezepdopaa mo paccesauto anba-yactuil. [naneraprnas Mozenb atoma
4.3 | CocraB aToMHOTO sizipa. M3oTombl
4.4 | [lepuon momypacnaga aTOMHBIX SiACp
4.5 | SInepHble peakiuu. 3aKOHBI COXpaHEHHS 3apSA0BOTO U MAaCCOBOTO YHCEI
Qusuueckue s6NeHuUs 6 Npupooe: ECTECTBEHHBIH PaTHMOaKTUBHBIA  (OH,
4.6 | KOCMHYECKUE JIy4H, PAJUMOAKTUBHOE W3JIyUYCHUE TPHPOTHBIX MHUHEPAJIOB,
JCWiCTBUE PAJIMOAKTHBHBIX U3TYUYCHHI Ha OPTaHU3M YeIOBEKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKOT, WHAWBUAYAIBHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuka




