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1.Conepxanue

8 kaace

(68 u), 2 u B HEAECITIO)

TemnoBble siBjaeHus (23 4)

TennoBoe nBuxenue. TeroBoe paBHoBecue. Temneparypa. Buyrpennss sueprus. Pabora u temnonepenaya. TemnonpoBoaHocts. KonBekuus.
Wznydyenne. KonnuecTBo TEMIOTHL. Y IesbHAS TEIUIOEMKOCTh. Pacder koimvecTBa TEIUIOTH IIPU TEIUI000MEHE. 3aKOH COXpPaHEHUS U ITPEeBpaIleHus
SHEPIrUM B MEXAHMYECKHUX U TEIUIOBBIX Ipoueccax. [naBnenne u oTBepaeBaHne KPUCTAUIMYECKUX Tell. Y IelIbHAs TEeIUIOTa IuiaBiieHus. Mcnapenue u
KoHaeHcanuu. Kunenne. BnaxxHocTh Bo3ayxa. Y enpHas TeIuioTa napooopazoBanust U KoHaeHcannu. OObsSCHEHNEe N3MEHEHHS arperaTHOro
COCTOSIHUSI BEILIECTBA HA OCHOBE MOJIEKYISIPHO-KMHETUYECKUX MPEICTABICHHHI. 3aKOH COXpaHEHHsI SHEPTUHU B TEIIOBBIX Mporieccax. [I[peodbpazoBanue
SHEPruM B TEIJIOBBIX MalluHax. J[Burarens BHyTpeHHero cropanus. [laposas Typ6una. KIIJ| TemioBoro nuraresns. JK0JI0rMH4eCKUE MPOOIeMbl
WCII0JIb30BaHUSI TEIUIOBBIX MAILKH.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTDI

1. CpaBHEHUE KOJIMYECTB TEIUIOTHI P CMELIMBAHUM BOJIbI Pa3HOU TEMIIEPATYPbI

2. U3mepenue yaenbHOHN TEMJI0EMKOCTH TBEPOTO Tea.

3.M3MepeHue BIaXHOCTH BO3AyXa.

JdeMoHcTpanuu

HarpeBanue >xuKocTu B 1aTyHHOHM TpyOKke. HarpeBaHue xuakocTel Ha JBYX ropenkax. HarpeBanue BoJibl IpU CrOPaHUM CYXOT0 FOPIOYEro B
ropenke. OxyaxaeHne KUIKOCTH py ucrapenud. Habmrogenue npoliecca HarpeBaHusl U KUTIEHHS BOJIBI B CTEKIITHHOM Kos10e. [IpuHuun neficTBus
TepMoMeTpa. TermIonpoBOAHOCT pa3INYHbIX MaTepruanoB. KOHBEKIMS B )KUAKOCTSX U razax. Temsonepenada nyrem U3jlydeHus. SIBieHue
ucnapenus. Habmoienue KoH1eHcaluy mapoB BOJIbI HA CTAKAHE CO JIBJIOM.

YcrpoiicTBo KasopuMeTpa. Moienb KpUCTaNINYECKON PEIIETKH.
DJleKTpUYecKHe siBJIeHUus (29 4)

Onexrpusanus Tei. [[Ba poga aJaeKTpUUECKUX 3apa10B. B3auMonelictBue 3apskeHHbIX Tenl. [IpoBOAHNMKY, TUAIIEKTPUKH U TIOTYITPOBOJHUKH.
DNEKTPUUECKOE M0JI€. 3aKOH COXPAHEHMSI DJIEKTPUUYECKOTO 3apsia. JenrMMocTh 3JIeKTpUYeCcKoro 3apsja.

OnektpoH. CTpoeHHe aroMa. IJIEKTPUIECKUN TOK. JIeHCTBHE AIEKTPUIECKOTO TOJIs Ha AJIEKTpUIecKue 3apsapl. ICTOUYHUKN TOKA. DIIeKTpUuUyecKas
nens. Cuina Toka. DJIEKTpUYECKOe HaPsDKEHUE. DIEKTPUUECKOE CONPOTUBIIEHHE. 3akoH OMa s ydyacTka nend. IlocienosarenbHoe U napamieabHOe
COeIMHEHHE MPOBOJIHUKOB. PaboTa 1 MOIHOCTH 31ekTpuyeckoro Toka. 3akoH Jxoyns—Jlenna. Konnencarop. [IpaBuiia 6e3omacHocTy npu padbore ¢
3JIEKTPOIIPUOOPaMH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

4.COopKa 3JIeKTPUYECKOH 1IeTI U U3MEPEHNE CUJIbI TOKA B €€ PA3JIMYHbIX y4acTKax



5./3MmepeHune HanpsHKeHUs Ha pa3IMYHbIX y9acTKaX SJIEKTPUYECKON LIETH.

6.PerynupoBanue cuiibl TOKa peoCTaToM

7.M13Mepenune copoTUBIIEHHUS IPOBOIHUKA IIPYU ITIOMOILIY aMIIEPMETPA U BOJITMETPA.

8.M3MepeHre MOIHOCTH U pabOThI TOKA B 3JIEKTPUUECKO J1aMIIe.

JdemoHcTpauuu

OnexTpuszanus Tei. BzaumonelicTBrue Ha3IeKTPU30BaHHBIX TeJl. J[Ba poja 3JEKTpUUECKUX 3apsiioB. Y CTPOMCTBO U IEHCTBUE JIEKTPOCKOINA.
OOHapy>xeHue 1oJis 3apspKEHHOT o 1mapa. JennMocTs aieKkTpuyeckoro 3apsijia. BzanumopaelicTBie napauienbHbIX TPOBOJHUKOB IIPU 3aMbIKAHUU LIETIH.
YcrpoiictBo koHAeHcaTopa. IIpoBoaHNUKY U n309TOPBL. MI3Mepenue cuibl Toka amniepmerpoM. M3mepenue HanpskeHus: BoabTMeTpoM. Peoctar u
MarasuH COIPOTUBIICHUMN.

DJIeKTPOMArHUTHbIE siBJIeHUd (5 1)

OmnsiT OpcTena. MarautHoe nojie. MarHUTHOE 1OJI€ PSAMOro TOKa. MarHuTHoe 1oJie KaTylku ¢ TokoM. [loctositHHble MarHUThl. MaruuTHOE 10J1€
IIOCTOSIHHBIX MarHuToB. MarautHoe nosie 3emn. BzaumozeiictBue MarouToB. JlelicTBHE MarHUTHOTO 110JIS1 HA IPOBOJHUK C TOKOM. DJIEKTPUYECKUAN
JBUTATEIb.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTDI

9.COopka 371eKTpOMaraiuTa U UCTIBITAHNUE €ro JEHCTBHUS.

10.M3y4yeHune 3JeKTpUYeCcKOro ABUraTesst IOCTOSIHHOTO TOKa (Ha MOJAEIIH).

JdeMoHcTpanuu

OmneIT OpcTena. MarautHoe nosie Toka. JlelicTBe MarHUTHOTO T10JIs1 Ha POBOJHMK C TOKOM. B3anMozelicTBHe TOCTOSHHBIX MarHUTOB.
YCTpOUCTBO U JEHCTBHE KOMITACA. Y CTPOMCTBO 3JIEKTPOABUTATEIIS.

CgeroBble siBjaeHus (104)

Hcrounuku cBera. [IpsmonnHeliHoe pacipocTpaHeHue cBeTa. Buaumoe aBmxenue cBetuin. Ompadsicenue ceéema. 3aKOH OTpakeHus cBeta. [liockoe
3epkano. [Ipenomienue cBera. 3aKoH MpeaoMieHus cBeta. JInn3bl. @oKycHOe paccTosiHME TMH3bL. OnTHYecKas cuia JIUH3bL. M300paxkeHus, 1aBaeMble
nuH301. ['1a3 kak ontuyeckas cucrema. Onruyeckue npudopsI.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTDI

11.ITonyuenue n300paskeHH MPY TOMOIIN JTMH3HI.

JdemMoHcTpanuu

[IpsmonuneitHoe pacnipocTpaHeHue cBeta. [lonyuenue Tenu u nonyreHu. Otpaxenue cseta. [Ipenomnenue ceeta. Xoa ayyeil B coOupatromeit
nuH3e. Xo[ iyuyell B pacceuBatoieit inHze. [lonydenue n3obpaxenuil ¢ moMouso JuH3. [IpuHimn aedcTBUS NPOEKIMOHHOTO anmnapaTa u
¢dotoannapara. Mozens riasa.

Hrorosas konTpobHast padora (1 4)



9 kiace
(102 4, 3 4 B HEAECIIO)
3aKkoHbI B3aUMO/IeHCTBUA U ABUKeHUs TeJ (344)
MartepuanbHas Touka. Cucrema orcueta. [lepememienne. CKOpoCTh NPSIMOIMHEWHHOTO PABHOMEPHOTO JIBHKEHUS.
[IpsimonuHEtHOE PaBHOYCKOPEHHOE JBUKEHHUE: MTHOBEHHAsl CKOPOCTh, YCKOPEHHUE, IIEpEMEIICHHUE.
['paduku 3aBUCMMOCTH KHHEMATHYECKUX BEJIMYMH OT BPEMEHHU IIPU PABHOMEPHOM U PaBHOYCKOPEHHOM JIBHXKEHUU.
OTHOCHUTENBHOCTh MEXAHUYECKOTO JBUKEHUS. ['eoLieHTpruecKas U reJIMOLEHTPUYECKasi CHCTEMbI MUpA.
WNuepunansHas cucrema orcueta. [lepBsiii, BTopoii u Tpetuit 3akonbl Hetotona. CBoboaHOE nagenue. HeBecoMoCTh.
3akoH BCeMUPHOTO TsAroTeHusl. [IckyccTBeHHBIE CITyTHUKH 3eMiu. | IMmynbe. 3aK0H COXpaHEHUs! UMITYJIbCA.
PeakTuBHOE NBMIKEHUE.
®poHTaNbHBIE J1a00paTOPHBbIE PAGOTHI
1. UccnenoBanue paBHOYCKOPEHHOTO JIBH)KEHUS 6€3 HaYaIbHON CKOPOCTH.
2. VI3mepenne yCKOpeHUs: CBOOOTHOTO Ta/ICHUSL.
Mexanu4yeckoe KoJjie0anue ¥ BOJIHbI. 3BYK (154)

Koneb6arenbHoe nmwxkenue. Konebanus rpysa na npyxune. CBoooansie konebanus. KonebatenbHas cucrema.
MasTHUK. AMIUTUTY/AA, IepuoJ, yacToTa Kosiebanuil. [["apmonnueckue konebanus|.IlpeBpaiienue snepruu npu
KoJ1e0aTeIbHOM JIBI)KEHUU. 3aTyxarolue kojaedanus. Boeinyxaennsle konebanus. Pesonanc. Pacnpoctpanenue konedanuit
B ynpyrux cpenax. I[lonepeunsie v mpoaonbHble BoJHBL. Ji1Ha BOHBL. CBSA3b JUIMHBI BOJIHBI CO CKOPOCTHIO
pacrpocTpaHeHust U TEepPUoIoM (4acToTo). 3ByKOBbIE BOJIHBI. CKOPOCTH 3ByKa. BricoTa, TeMOp M IpOMKOCTB 3BYKa.
3xo0. 3ByKkoBOii pe3oHaHc. [IHTepdepennns 3Byka]

®poHTaNbHBIE J1a00paTOPHBIE PA00OTHI
3. UccnenoBanue 3aBUCMMOCTH MIEPHUO/IAa M YACTOTHI CBOOOAHBIX KOJIEOAHUI MasTHUKA OT JUIMHBI €10 HUTH.
DJIeKTPOMarHuTHOE moJie (254)

OnHOpOIHOE U HEOJHOPOIHOE MarHUTHOE nojie. HarpaBieHne Toka M HallpaBJIEHNUE JIMHUNA €0 MarHUTHOTO T1OJIS.
[IpaBumno OypaBunka. O0Hapy)eHrne MarHuTHOTO ToJis. [IpaBuso neBoi pyku. MHAYKITNS MarHUTHOTO TOJIS.
MaruuTsblii notok. OnbiTel Papages. DneKTpoMarHuTHas UHAYKUUs. HanpaBieHne HHIyKIIMOHHOTO TOKA.

[IpaBuio Jlenua. SIBnenue camonnnykuuu. [lepemennsiii Tok. I'eHepaTop nepemenHoro Toka. [IpeobpazoBanus sHepruu



B anekTporeHepaTopax. Tpanchopmarop. [lepemaua aneKTprudeckoil SHEPTUU Ha PACCTOSTHUAE. DIEKTPOMAarHUTHOE
1oJie. DJIEKTPOMAarHUTHbBIE BOJIHBI. CKOPOCTh pacipoCTpaHEHUs 3JEKTPOMAarHUTHBIX BOJIH. BiusiHue
AJIEKTPOMArHUTHBIX U3y4YeHHI Ha *uBble opranu3mbl. KonebaTenbHblil KOHTYp. [TomydeHnune 3meKkTpoMarHuTHBIX
konebanuid. [IpuHune! paanocss3u u TeneBuaeHus. [ Matepdepenuus csera.] DIeKTpoMarHuTHas IPUPoIa
ceera. [Ipemomnenue cBera. [lokaszarens npenomienus. Jucnepcus ceeta. L{gera Ten. [CnexkTporpad U CIEKTPOCKOI. |
Tunel ontuyeckux cnekTpoB. [CriekTpanbHbiil aHau3.| [lornomienue u ucnyckaHue cBeTa aToMamH.
[IpoucxoxaeHue TMHEHYATHIX CIIEKTPOB.

DpoHTANbHBIE JJA00PaATOPHbIE PAGOTHI
4. 3y4yeHnue siBIECHUS 3JIEKTPOMArHUTHON UHAYKLIUU.
5. HabmroieHue CrutonHoro v JMHeHYaThIX CIEKTPOB UCITYCKAHHUS.

Ctpoenue aToma u aTOMHOTr0 sigpa (194)
PannoakTHBHOCTB KaK CBUJIETENIHCTBO CIIOKHOTO CTPOCHHS aTOMOB. AJjbda-, 0eTa- U raMMma-u3nydeHus. OnbIThI
Pesepdopna. SAnepnas monens atroma. PagroakTuBHBIE peBpalieHus aTOMHBIX siiaep. CoxXpaHeHHe 3apsI0BOTO U
MacCOBOI0 YHCEN. DKCIIEPUMEHTAIbHBIE METO/IbI UCCIIEIOBAHUS YaCTHII.
[IpoTOHHO-HENTPOHHAS MOJEND AApa. PU3NUECKUI CMBICI 3apsAI0BOTO U MaccoBOro uucell. M3zoronsl. [IpaBuia
cMelleHus A anbda- u 6eta-pacnaga JHEprus CBA3M YacTull B aape. JleneHue saep ypasa.
Lennas peakuus. SnepHast sHepreTuka. IKOJIOrHUYECKHUE MPOOIEMbl padOThl ATOMHBIX 3JIEKTPOCTAHIUH.
Hosumetpusi. [lepuon nomypacnana. 3aKoH paInOaKTUBHOTO pacnajaa. BiausHue paaroakTUBHBIX U3Ty4YeHUN Ha
KUBbIe opraHu3Msel. TepmosiaepHas peakuus. icrounuku sHepruu CosiHIA U 3BE31.

@DpoHTAJbHBIE J1a00paTOPHbIE PA0OTHI
6. l3mepeHne ecTeCTBEHHOTO PaIHalliOHHOTO (POHA TO3MMETPOM.
7. 3ydeHue aeneHus siapa atoMa ypaHa 1o ¢pororpaduu TpeKoB.
8. OmeHka nepuro/ia moxypacnajia HaxoIuXcs B BO3AyXe MPOIYKTOB pacma/ia raza pajoHa.
9. NzyueHue TpeKOB 3apsKEHHBIX YaCTHI] IO TOTOBBIM (hOoTOrpadusiM.

Ctpoenue u 3BoJonus Beesnennoii (5 1)
Cocras, ctpoenue u npoucxoxaeHue ConHeynon cucreMsl. [1nanersr u Mansle Tesna COMHEUYHOM CUCTEMBI.
Crpoenue, usnydenue u 3Boitonus Connua u 38€31. CtpoeHue 1 3Boronus BeenenHoil.
HUrorosoe nosropenue (44)

WtoroBas koHTpoJsIbHAs paboTa



2.Jlnanupyemble pe3yJabTaThl H3Yy4YeHHUs YUeOHOI 0 IpeMeTa

N3ydyenne Gu3nku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs HAIPABICHO HA JOCTH)KCHHUE JTUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX

00pa3oBaTEeIbHBIX PE3YIHTATOB.

B pesynbrarte u3zyuenus (pu3MKU Ha YpOBHE OCHOBHOT'O 00IIero 00pa3oBaHus y o0yyaromierocst OyayT copMUpOBaHbI CIEAYIOLIUE JINYHOCTHBIC

PE3YJIbTAThI B 4aCTH:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

— MPOSBIIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (DU3MUECKOI HAYKU;
— LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3HKOB,;

2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— FOTOBHOCTH K aKTUBHOMY YYacTHIO B OOCYXJAEHHH OOIIECTBEHHO 3HAUMMBIX U 3TUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM
JOCTHOKCHUH (DU3HKH;

— OCO3HAHUE BAXXHOCTU MOPATbHO--3TUYECKHUX MMPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTHYeCKOr0 BOCTIUTAHMSI:

— BOCHPUATHE ICTETUYECKUX KauecTB (PM3MUECKOI HAyKU: €€ TapMOHUYHOTO MMOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;
4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3MYECKON HayKd KaK MOIIHOIO HMHCTPYMEHTa IO3HAHMUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTHH, BaKHeHIen
COCTABJIAIOLIEN KYJIBbTYpHI;

— Ppa3sBUTHUC Haquoﬁ J'IIO603H8.TCJIBHOCTI/I, HHTECpECAa K HCCJIeI0BaTEIbCKOM JCATCIIbHOCTH,

5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOJIYYHS:



— OCO3HAaHUC IECHHOCTH 0e3011acHOro o6pa3a KN3HU B COBPEMCHHOM TCXHOJOIMYCCKOM MHPEC, BAXXHOCTHU ITPpaBHII Oe3omacHOro IIOBCIACHHUA Ha
TPAHCIIOPTEC, HA A0POrax, € 3JICKTPHUICCKUM U TCINIOBBIM O60pyI[0BaHI/IeM B JOMAIlIHUX YCJIOBUAX;

— ¢(hOpMHUPOBAHHOCTH HABBIKA PEQIICKCHH, TPU3HAHUE CBOETO MIPaBa Ha OIMMOKY U TAKOTO K€ MpaBa y APYroro 4eIoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:

— aKTHUBHOE YYacTHE B PELICHUM MPAaKTUYECKUX 3a1ad (B pamMKax CeMbH, 00pa3oBaTeIbHON OpraHM3alud, ropoja, Kpas) TeXHOJOTHUECKOW U
COLMAIbHOW HANPaBICHHOCTH, TPEOYIOLINX B TOM YHCIIE U PU3NUECKUX 3HAHUM,

— WHTEPEC K MPAKTHISCKOMY U3YUEHHIO IPOdeCcCcHii, CBSI3aHHBIX ¢ (PU3UKOIA;
7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

— OpUEHTAaLus Ha IPUMEHEHUE (PU3NUECKUX 3HAHUHN U1l PEHICHHUs 3329 B 00J1aCTH OKPYKAIOMIEH Cpe/Ibl, IUTAHUPOBAHHUSI IIOCTYIIKOB M OI[CHKH HX
BO3MOYKHBIX ITOCJIEICTBUM I OKPYKAOILEH Cpebl;

— O0CO3HAaHME ITI00AILHOTO XapaKTepa SKOJIOTNYECKUX POOJIEM U ITyTel UX pelICHUs;
8) aganTannu K M3MEHSIOIMIMMCSH YCJI0BUSM COUMAJIBLHON M IPUPOIHOM Cpeabl:

— HOTpC6HOCTB BO BBaHMOI[ei/JICTBHH HpI/I BBIITOJIHCHUHN I/ICCHe)IOBaHI/Iﬁ 158 HpOGKTOB (1)I/I3I/ILICCKOI\/'I HaHpaBHeHHOCTI/I, OTKpI)ITOCTI) OHBITy 1 3HAHUSIM
JIPYTHX;

— INOBBINICHUC YPOBHS CBOEM KOMIETEHTHOCTH qgepe3 NMPAKTUUCCKYIO ACATCIIbHOCTD,

- HOTp€6HOCTB B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHI/II>'I, B TOM YHUCJIC (I)OpMYJ'II/IpOBaTB nacu, IMOHATHUSA, THIIOTC3bI O CI)I/BI/I‘ICCKI/IX 00BEKTax U SABJIICHUAX

— OCO3HaHHC IIC(I)I/ILII/ITOB COOCTBEHHBIX 3HAHHMH M KOMIIETCHTHOCTEH B 00JIaCTH CI)I/BI/IKI/I;

— INIAaHUPOBAHHUEC CBOCTO PAa3BUTUA B HpI/IO6pCTeHI/II/I HOBBIX (I)I/ISI/I‘{CCKI/IX 3HaHHI>i;

— CTPEMIICHUC aHAJIM3UPOBATH U BBIABJIATE B3AUMOCBA3H ITPHUPOIEI, 06HIGCTBa U 3KOHOMHUKH, B TOM YHCJIC C UCTIOJIB30BaAHHEM CI)I/ISI/I‘IGCKI/IX 3HaHI/II71;

— OIIEHKA CBOUX JIEUCTBUH C YUETOM BIMSIHUS Ha OKPYKAIOIIYIO CPEly, BOSMOXKHBIX IJI00aNbHBIX MTOCIEACTBHH.



METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y oOywaromierocs 0yayT c(hOpMHUPOBaHbI
MeTanpeMeTHbIe pe3yJbTaThl, BKIIOYAIOIIUE T03HABATEIbHbIE YHUBEPCAIbHBIE YueOHbIe NEHCTBUS, KOMMYHHUKATUBHbIE YHUBEpCaIbHbIE YU4ECOHbBIE
JCWCTBUS, PETYISTHBHBIC YHUBEPCAbHbIC YUeOHbIC ICHCTBHS.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

Ba3oBbie Joruyeckue geicTreus:
® BBISIBJISITh M XapaKTEpU30BaTh CYIIIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBJICHMUI);

® YCTAHABJIMBATb CYH_[eCTBCHHHﬁ IIPpHU3HAK KJ'IaCCI/I(bI/IKaI_II/II/I, OCHOBAaHHUA OJIA 0606H_IeHI/I$I N CpaBHCHUA,
® BbIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPECUHA B paCCMAaTPHUBACMBIX (1)aKTaX, JaHHBIX U H&6JHOI[CHI/I$IX, OTHOCAIIUXCA K (1)I/I3I/I‘-IGCKI/IM SABJICHUSAM,

® BbIABJIATH IMPUYUMHHO--CJICACTBCHHLBIC CBA3U IIPpU HU3YUYCHUU (1)I/I3I/I‘ICCKI/IX SIBICHUM W mponeccoB, J€jJaTb BbBIBOJbI C HCIIOJIB30BAHHUEM
ACAYKTHUBHBIX U MHAYKTUBHBIX YMO3aKJ'IIO‘-IeHI/H\/JI, BBIABHUI'aTh T'UIIOTE3bI O B3aUMOCBA3AX (1)H3I/I‘I€CKI/IX BCJIMYHH,

® CaMOCTOSITENIbHO BBHIOMPAThH CIOCO0 pelieHus: yueOHoM (pu3ndeckoil 3afaun (CpaBHEHHE HECKOJIBKHUX BapHMAHTOB pEIICHUs, BHIOOpP Hambosee
MOAXOSIIETO C YYETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue AeiicTBHS.
® MCITI0JIb30BAaTh BOIIPOCHI KaK I/ICCJIeI[OBaTeJ'II)CKI/Iﬁ HHCTPYMCHT ITO3HAHU A,

® [IPOBOJIUTH 110 CAMOCTOSITEIILHO COCTABJIIEHHOMY IUIaHY OIIBIT, HECIOKHBINA (PU3HUECKUN HIKCIIEPUMEHT, HEOOJIbIIOE HCCIIeI0BaHUE (PU3NYECKOTO
SIBJICHMS,

® OLICHUBATh Ha TPUMCHUMOCTDb U JOCTOBCPHOCTDH I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIO B XOAC UCCICAOBAHUA UJIIN SKCIICPUMCHTA,

® CaMOCTOSITEFHO (POPMYITHPOBATH 0OOOIIIEHHUS ¥ BBIBOJIBI TIO pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOIEHNS, OTIBITA, UCCIICIOBAHMS;



® [[POTHO3MPOBATh BO3MOXKHOE JallbHEWIIee pa3BUTHE (DU3HMUECKUX MPOIIECCOB, a TAK)KE BBIABUTaTh MPEINON0KEHUs 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:
® [IPUMEHSTH Pa3IUYHbIC METO b, HTHCTPYMEHTHI U 3aIIPOCHI IIPH MOUCKE U 0TOOpe MH(OPMALIUY UM TAaHHBIX C YYETOM MPeI0KEHHOM yueOHOM
¢busnueckoil 3a1auu;

® AHAJIM3UPOBATh, CUCTEMATHU3UPOBATE U UHTCPIIPETUPOBATH I/IH(i)OpMaI_II/IIO PA3JIMIHBIX BUAOB U (bOpM IMpEaACTaBJICHUAA,

® CAaMOCTOSITEJIBHO BBIOMpATh ONTHUMAJIbHYI (DOpMY MpencTaBlIeHUs MHPOPMALUU U WIIIOCTPUPOBATH pellaeMble 3aJaud HECIOXKHBIMU
CXeMaMH, IuarpaMMaMu, HHOHU rpadukoil 1 uX KOMOWHAIHSIMU.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCcTBHUA:
®B XO0AC O6CY)K,Z[€HI/I$I yqe6Hor0 MaTrepurajia, pe3yjabTaTOB Ha60paTOpHLIX pa60T N IPOCKTOB 3a4aBaTb BOIIPOCHI IO CYHICCTBY 060y)KI[a€M0ﬁ
TEMBI U BBICKA3bIBATh UJICH, HALICJICHHBIC Ha PCIICHUEC 3aa4U U MMOAACPKAHUC 0J1arokeaaTeaIbHOCTH 06HICHI/I$I;

® CONOCTABJIATH CBOU CYXACHUS C CYKICHUSIMU IPYTrUX YYaCTHUKOB AMAJIOra, OOHAPYKUBATh PA3IMUUE U CXOACTBO MO3UIIMIA;

® BLIPAXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX;

¢ [1yOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOIHEHHOTO (PM3UYECKOTO OMBITA (3KCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTA);

® [IOHUMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHTHOW ¥ UHAMBHIyalbHON pabOTHI PHU PEIIEHUH KOHKPETHOM (pr3nueckoit mpoOiemMsrl;

¢ [[PUHUMATDh LEJIA COBMECTHOM ACATCIIbHOCTH, OPraHU30BbIBATH JIENCTBUS 110 €€ JOCTHXKEHUIO: pacnpeacisiTb poJiu, 06CY)KI[21TL IMpoHeCChbl U
PE3YIbTAThI COBMECTHOM pa6OTBI, O606H_[8.TB MHCHHUS HCCKOJBbKHUX nmneﬁ;

® BBITIOJIHATH CBOKO YacTh paOOThI, JOCTUTas KaueCTBEHHOTO pe3yibTaTa MO0 CBOEMY HANpaBICHUIO U KOOPAUHUPYS CBOM JAECUCTBUS C JPYTMMH
YJIIEHAMHU KOMaH/Ibl;

® OIICHUBATh KAa4€CTBO CBOCI'O BKJIaJaa B O6H_II/II‘/’I MMPOAYKT IO KPUTCPUAM, CAMOCTOATCIIBHO C(I)OpMy.l'II/IpOBaHHBIM Y4aCTHUKaMU B3aHUMOJICHCTBUS.

PerynsiTuBHble yHUBEpPCaJIbHbIC Y4eOHbIE 1eliCTBUA



Camoopranmusanus:
® BBISIBJISITH POOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTYaLUsAX, TPEOYIOIIMX sl peiieHusT (PU3MYSCKUX 3HAHUM;

® OPUEHTUPOBATHCA B PA3IUYHBIX MOIXOJaX NPHUHATHS pPEUICHUH (MHAMBHIyalbHOE, NPHUHATHE PEUICHHS B TPYIIE, NPUHATAC PEIICHHIA
TPYIIION);

® CAMOCTOATCIIBHO COCTAaBJIATH AJITOPUTM PCHICHUSA (1)PI3PI‘IGCKOI>'I 3aJa4yd HJIK ILJIaHa HUCCICIOBAaHUA C y‘-IéTOM HMCIOIIUXCA PECYpPCOB U
COOCTBEHHBIX BO3MO)KHOCT€I71, APTrYMCHTUPOBATH MIPEAIaracMbi€ BapHaHThI pemeHI/Iﬁ;

e /ie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbII HHTE/JIEKT:
® JaBaThb aIIGKBaTHYIO OIIGHKy CI/ITyaIlI/II/I H npezmaraTL I1JIaH eé HU3MCHCHUA,

© 00BSICHATD MMPUYKUHBI JOCTHIKCHUS (HGI[OCTI/I)KGHI/IH) PE3YyIbTATOB ACATCIIBHOCTH, 1aBATh OLICHKY HpI/IO6p€TéHHOMy OIIBITY,

® BHOCUTb KOPPCKTHUBLI B ACATCIbHOCTDH (B TOM 4YHCJIC B XOJ BBIIIOJIHCHUA (1)1/131/1‘{601(01"0 HCCIICAOBAaHUA HIIN HpOCKTa) Ha OCHOBC HOBBIX
O6CTOHT6J’IBCTB, HU3MCHUBIINXCA CI/ITyaHI/Iﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HHUKIIIHUX pr,HHOCTeI‘/‘I;

® OLICHUBATb COOTBECTCTBUEC PE3YyJIbTaTa LEJIN U YCIIOBUAM,
® CTaBUTH CEOS HA MECTO Apyroro 4€JI0B€Ka B X04€ CIriopa WM JUCKYCCHU Ha HAYYHYIO TECMY, IOHUMAThb MOTHBbBI, HAMCPCHUS U JIOTUKY APYTOTo,

® [I[PU3HABATH CBOE IIpaBO Ha OIJ_II/I6Ky IIpU pCHICHUHA (1)I/I3I/I‘leCKI/IX 3ala4 WM B YTBCPKACHUAX HAa HAYYHBIC TCMBI U TAKOC KE IIPAaBO APYyroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHIly 00y4enus B 7 KJiacce MpeMETHBIE PE3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaXKaTh CYOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUMN:
® 1ICTIOJIb30BaTh MOHATH: PU3NYECKUE U XUMUYECKUE SIBJICHHSI, HAOIOICHNE, YKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAMHUIIB (PU3NYECKUX BEIINYHH,
aTOM, MOJICKYJIa, arperaTHble COCTOSHUS BemecTBa (TBEPAOE, KHUAKOE, Tra3000pa3HOE), MEXaHWYECKOE JIBIKCHHE (paBHOMEPHOE,



HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TPaeKTOpHs, paBHOJACHCTByomas cuia, aedopmanus (ympyras, IDIacTHYECKasi), HEBECOMOCTb,
COOOMIAOIINECS COCY/IbI;

e paznnyarh sBieHUs (Auddy3us, TemoBoe IBUKEHHE YACTHUIl BEIECTBA, PABHOMEPHOE JABM)KEHHE, HEPaBHOMEPHOE ABMXKEHHE, WHEPLHS,
B3alMO/JICIICTBUE TE€J, pAaBHOBECHE TBEPBIX TEJ C 3aKPEIUIEHHON OChIO BpAIEHMsI, Ilepeada JaBJIeHUs TBEPAbIMU TEIaMH, KUAKOCTSIMU U
razamu, aTMoc(epHOe JaBieHUE, IUIaBaHWE TeJN, MPEBPAILECHUS MEXaHHMYECKOW SHEPrHH) IO ONUCAHMUI0 MX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JJaHHOE (PU3NUECKOE SBICHUE;

® paclo3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUHM B OKPY)KAIOLIEM MHUpE, B TOM 4Mcie GU3NUYECKUE SIBICHUS B IPUPOJIE: IPUMEPHI
JBMKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKUBOM U HEXKUBOM MPUPO/IE, ACWCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHHKE, BIMSIHUAE aTMOC(EepHOro
JIaBJICHUs] Ha XMUBOW OpraHu3M, IUIaBaHUE DPbIO, pplyard B TeJie YEJIOBEKAa, IIPU 3TOM HNEPEBOJUThH IMPAKTUYECKYIO 337ady B Yy4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

® OIIMCHIBATH N3YUCHHBIE CBOMCTBA Te M (pU3MUECKUE SBICHHUS, UCIIONIB3Ys (pr3nuecKre BEeTMUnHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BpeMs,
IIyTh, CKOPOCTh, CPENHSAS CKOPOCTb, CHJIA YIIPYTOCTH, CHJIAa TSKECTH, BEC Tella, CHJIa TPEHMs, JaBjeHUue (TBEPIOro Tena, XKUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CUJIA, MEXaHUYecKas paboTa, MOLIHOCTh, IIEYO CHJIbI, MOMEHT CHJIbI, KO3()(UIMEHT M0JIE3HOro JIeHCTBUS MEXaHHU3MOB,
KMHETHYECKas M MOTEHIHMalbHasi 3HEPrus), NpH ONUCAHUM INPABWIBHO TPAKTOBAaTh (DU3MYECKHM CMBICI HCIHOJIb3YEMBIX BEIMYUH, HUX
0003HAYCHHUST M EJUHHIBI (PU3MYECKUX BEIUYMH, HAXOTUTHh (OPMYIIBI, CBSA3BIBAIOIIME IAaHHYIO (U3WYECKYI0 BEIMYUHY C APYTHMH
BEJIMYMHAMH, CTPOUTH IPaUKH U3Y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

® XapaKTepU30BaTh CBOWCTBA Tell, (M3MUECKUE SBICHUS U MPOLIECCHI, UCTIONB3YS MpaBUiia CIOKEHUs CUJl (BIOJIb OJHOM MpsMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApXxuMmeaa, IPaBUIIO paBHOBECHsI phiuara (0J10Ka), «30J0TO€ MPABHUIIO» MEXAaHUKH, 3aKOH COXPAHEHHUS] MEXaHUYECKOU
SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alIUCHIBATH €0 MaTEMaTHYECKOE BBIPAKEHHUE;

® 00BSACHATH (PU3NYECKUE SBICHUS, TPOLIECCHI I CBOMCTBA Tell, B TOM YKCJE U B KOHTEKCTE CUTYyallui MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBIIATh TPUYUHHO--CJICJACTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHWE W3 1—2 JTOTMYECKHX MIAroB ¢ OMOpoil Ha 1—2 HM3y4eHHBIX CBOWMCTBA
(bu3MYeCKUX SBIEHUHN, GPU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

® pCUIATh paC‘-IéTHBIe 3aga4u B 1-2 ,Z[CI>'ICTBH$I, HCIIOJIb3Ys 3aKOHBI U (I)OpMYJ'ILI, CBA3BIBAIOIIIHEC (I)I/I3I/I‘-IGCKI/IC BCIIMYMHBI: HAa OCHOBEC aHaliku3a
YCJIOBUA 3adadyu 3allMChIBATH KPATKOC YCIOBUEC, ITOJACTABJIATH (bmnqecxne BCJIIMYHUHBI B q)OpMy.]'II)I u MIPOBOIHTH paC‘—IéTI)I, HaxXoIuTb
CIIPpaBOYHEBIC JAHHBIC, HeO6XO}II/IMBIe JJId pEIICHU 3aaa4, OCHUBATh PCAIMCTUYHOCTD HOJ'Iy‘—IGHHOﬁ (bHSI/I‘-IGCKOfI BCJIIMYHHBI,



® pacro3HaBaTh NMPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIM (HU3HYECKUX METOJOB, B OMMCAHUU HCCIIEOBAHMS BBIICNIATH MIPOBEPSEMOE
MIpeIoIoKeHNne (TUIOTe3Y), pa3inyaTh U HHTEPIPETUPOBATDH MMOTYYCHHBIN pe3yIbTaT, HAXOJUTh OLIMOKHU B XOJI€ OIBITA, eJIaTh BBHIBOJIBI 10
€ro pe3yibTaram;

® [I[POBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBJICHUN WM (U3MUECKUX CBOICTB Tes: (GOPMYIHUPOBATH MPOBEPsieMble MPEATONIOKEHHUS,
coOupaTh YCTaHOBKY U3 IPEIIOAKEHHOT0 000pyA0BaHNs, 3alIUCHIBATh X0/l OIbITa U (HOPMYJIMPOBATH BHIBOJIBI;

® BEITIONTHSATh TPSIMBIE U3MEPCHHSI PACCTOSIHHS, BPEMEHH, MAacChl Tella, 00bEMa, CHUJIBI U TEMIEPATyphl C HCIIONH30BAHHEM AaHAJOTOBBIX M
U(POBBIX MPUOOPOB, 3AMUCHIBATH TOKAa3aHUSI IPUOOPOB € yUETOM 3a/IaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

® [IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHMOCTH OJTHOM (pU3MUECKON BETMYMHBI OT JAPYTOi C HCIIOJIb30BAaHHEM MPSIMBIX U3MEPEHUH (3aBHCUMOCTH ITYTH
PaBHOMEPHO ABUKYIIETOCS TeJla OT BPEMEHU JIBUKEHUS Teja, CHJIbl TPEHUS CKOJIb)KEHUS OT Beca TeJla, KauecTBa 00pabOTKHU MOBEPXHOCTEHN
T€J U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IIJIOLAAN COIPUKOCHOBEHUS TE€J, CUJIbI YIIPYTOCTH OT YAJUHEHUS NPYKUHBI, BEITAIKUBAIOIIECH CHUJIIBI
oT 00b&Ma MOrpyXKEHHOW 4YacTH Tejla U OT IUIOTHOCTH KHMJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teljla, OT TJIYyOMHBI, Ha KOTOPYIO
IIOTPYXKEHO TEJIO0, YCIOBUM IJIaBaHUS TE€J, YCIOBUM paBHOBECHUS pblyara v OJOKOB), y4aCTBOBATh B IUIAHWPOBAHUU Y4EOHOTO MCCIIEJOBaHMS,
coOMpaTh YCTaHOBKY M BBINIOJHITH HU3MEPEHUS, CIEAys NpPEIIOKEHHOMY IUIaHy, (PUKCHUPOBATH PE3YNbTaThl MOITYYECHHONH 3aBUCHMOCTHU
(U3MYeCKUX BEJTMYMH B BUJIE MPEIOKEHHBIX Ta0OIuUI U rpadMKOB, JieNaTh BEIBOJBI IO Pe3yJIbTaTaM UCCIIE0BaHMS;

® [I[POBOJIUTH KOCBEHHBbIE M3MEPEHHUS (PU3NUECKHX BEIWYUH (IUIOTHOCTH BEIIECTBA >KUJIKOCTH M TBEPAOTO TeNa, CHIIA TPEHUS CKOJBKCHHS,
JaBJICHUE BO3/yXa, BHITAJKUBAIONIAS CHUJIA, IEUCTBYIONIAsA HA MOTPYXKEHHOE B KUJIKOCTh TEJIO, KOA(PPHUIIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX
MEXaHH3MOB), CIIeys MPEII0KEHHOW WHCTPYKIIUU: TPU BBHIMOTHEHUH U3MEPEHH coOOUpaTh SKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYUCIIATH
3HA4YE€HHE UCKOMOW BEJIMYUHBI;

e cOOJII0/1aTh MpaBHJIa TEXHUKH O€30M1aCHOCTH MU paboTe ¢ 1a00opaTOpPHBIM 000pyI0BaHUEM;

® yKa3bIBaTh MPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbI, OapoMeTp,
phIyar, HOJBUKHBIM U HEMOABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTD;

® XapaKTepU30BaTh MNPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOWCTB C ONMOPOM Ha HX ONUCAaHUS (B TOM YHUCIE:
MOJIIIUITHUKY, YCTPOUCTBO BOJIOMPOBO/IA, THAPABIMUECKUI Mpecc, MAaHOMETP, BHICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCIOJb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SBJICHUM U HEOOXOuMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;



® [IPUBOJIUTH MPUMEPHI (HAXOIUTh MHPOPMAIUIO O MpUMepax) IPaKTHUYECKOT0 UCIOIb30BaHus (PU3NUECKUX 3HAHUN B MOBCEAHEBHOW KU3HU IS
oOecnieueHrs 0e30MaCHOCTU MpHU OOpaIieHuy ¢ MpUOOpaMu U TEXHHUUYECKUMU YCTPONCTBAMH, COXpPAHEHHS 3/I0POBbS U COOJIIOJIEHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPY’KaIOLLEH CPELE;

® OCYIIECTBIIATh OTOOP MCTOYHUKOB MH(popMmanyu B VHTepHETE B COOTBETCTBUU C 33JaHHBIM MOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUA U MYTEM CpPaBHEHHUS PA3IMYHBIX HCTOYHHKOB BBIIEIATH MH(OpPMALMIO, KOTOpas SBISETCS NMPOTUBOPEUMBON HIIM MOXKET OBIThH
HEJI0CTOBEPHOI;

® [ICII0JIb30BATh NP BHINOJHEHUH Y4YeOHBIX 33JaHUN HAy4YHO--TIONYJSPHYIO JIUTEpaTypy (PU3MYECKOro COoAep:KaHMsl, CIPABOUYHbIE MaTepUAabI,
pecypcesl cetu MHTepHeT, BiaseTh npuéMaMu KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpMALUU U3 OJHOW 3HAKOBOW CHUCTEMBI B

APYTYIO,

® c03/1aBaTh COOCTBEHHbIE KpaTKHe NMHCbMEHHbIE U YCTHbIE COOOLIEHHUS Ha OCHOBE 2—3 MCTOYHMKOB MH(OpMaLUK (PU3NYECKOTO COIEpKaHMsl, B
TOM YHCJIe MyOJIMYHO JIeNIaTh KPaTKUue COOOIIEHUS O pe3ysbTaTaX IPOEKTOB UM YUeOHbIX UCCIIE0BaHUM, IPU 3TOM IPAMOTHO HUCIIOJIb30BaTh
M3YyYEHHBIN MOHATHUHBIN anmapar Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHCH;

® [IpU BBINIOJIHCHUUN y‘-IC6HI)IX ITPOCKTOB U I/ICCJIGIIOBaHI/Iﬁ pacnpeacisiTb 0053aHHOCTH B rpymnmnc B COOTBETCTBUH C MMOCTABJICHHBIMU 3aJla4yaMU,
CJIICAUTL 3a BBIIIOJHCHUCM IIJIaHaA HeﬁCTBHﬁ, aCKBATHO OLCHUBATb COOCTBEHHBIH BKJIaZl B JCATCIbHOCTb TPYIIIBI, BbBICTPAUBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHG, YUUTBIBAsA MHCHHUEC OKPYXAaIOIIUX.

K koHIy 00yueHus B 8 kjiacce npeMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y O0YHAIOIUXCS YMEHUI:

® IICIIOJIB30BAaTh IIOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE [BHKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBa,
KpUCTAINIMYECKHE U amMOp(HBIE Tejla, HACHIIIEHHbIH M HEHACBIUICHHBIH Map, BIAXXHOCTb BO31yXa, TEMIEpaTypa, BHYTPEHHSS SHEprus,
TEIUIOBOM JIBUraTellb, JJIEMEHTAPHBIM JJIEKTPUYECKUH 3apsil, DJIEKTPUYECKOe T[0je, NPOBOAHMKH M JUDJIEKTPUKH, TTOCTOSHHBIN
NEKTPUYECKUI TOK, MArHUTHOE T10JIE;

e pa3inuaTh SABIEHUS (TEIUIOBOE pACHIMpEHHWE W CXKaTHe, TeIIonepeaaya, TEIIOBOE pPaBHOBECHE, CMauyuBaHUE, KalWUIAPHBIC SBICHUS,
WCIIapeHue, KOHJCHCAIMs, IUIaBJieHWe, KpUCTALTM3alus (OTBEpACBaHUE), KHUIEHUE, Teruionepenada (TerIonpOBOAHOCTh, KOHBEKIIUA,
W3IIY4€HHE), DBJEKTPU3ALMS Tel, B3aUMOJACIHCTBUE 3apsANlOB, ACHCTBUSA 3JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aMMOJICHCTBHE
MarHuTOB, ACHCTBUE MarHUTHOTO IOJIsI HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas: MHAYKIUS) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PH3UUECKOE SBICHUE;



® pacrio3HaBaTh MPOSBIECHUE HM3YYEHHBIX (PU3NYECKUX SBICHHUI B OKpYXaIOIEM MHpE, B TOM uucie (U3MUECKHe SIBICHUS B IMPUPOJE:
MOBEPXHOCTHOE HATSKEHHE W KaNWUISPHbIC SBJICHUS B MPUPOJE, KPUCTAUIBI B mpupojae, uznydeHue CoiHIa, 3aMep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, UHEs, CHEra, 3JEKTPUYECKUE SBJICHUS B aTMocdepe, dJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Tosie 3eMiH, Apei( MOII0COB, POJIb MarHUTHOTO MOJIA Ul KM3HH Ha 3emiie, MOJSIPHOE CHUSHHE, IPU 3TOM IEPEBOAUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BbIIEIATh CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBJICHMUIA;

® ONHCHIBATH W3YYEHHBIC CBOWCTBA TeI M (PU3MUECKUE SIBICHUS, HCIONB3Ys (U3UYECKHUE BEIWYMHBI (TEMIIepaTrypa, BHYTPEHHSS DHEPTus,
KOJINYECTBO TEIUIOTHI, yJelbHas TEINIOEMKOCTb BEILIECTBA, yJelIbHAs TEIUIOTA IJIABJICHUS, YAENbHAs TEIUIOTa NapooOpa3oBaHus, YAEIbHAs
TEIUIOTA CrOPaHUs TOIUIMBA, KOA((UIMEHT IOJIE3HOrO ACHCTBUS TEIUIOBOW MAalllMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/1YXa, dJIEKTPUUYECKUN
3apsil, CUja TOKA, JIEKTPUYECKOEe HANpsyKEHHE, CONPOTUBIICHUE NPOBOAHUKA, YAEIbHOE CONPOTUBIEHUE BELIECTBA, pab0Ta U MOILHOCTh
AJIEKTPUYECKOTO TOKA), MPH ONMCAHWU IPABHIILHO TPAKTOBAaTh (DPM3WYECKHN CMBICT HCIIONB3YEMBIX BEIWYHH, 0003HAUCHUS W €IUHUIIBI
(U3NYECKUX BEIUYMH, HAXOAUTh (POPMYIIBI, CBSA3BIBAIONIME AAHHYIO (DU3MUYECKYIO BEIMYMHY C JPYTUMH BEITUYMHAMH, CTPOUTH TPa(HKH
U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

® XapaKTepu30BaTh CBOICTBA Tell, (U3NUECKUE SABICHUS U IPOLIECCHI, UCIIONIb3Ysl OCHOBHBIC MOJIOKEHUS MOJIEKYISPHO--KUHETHUECKOW TEOPHH
CTPOEHMSI BEUIECTBA, IPUHIUI CYNEPIO3ULMH N0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH OMa Ui yJacTka Lenu,
3akoH JDxoyms—JIeHna, 3aKOH COXpaHEHUS SHEepruM, IMpH 3STOM JlaBaTh CIIOBECHYI (OPMYJIHMPOBKY 3aKOHAa M 3allUChIBaTh €ro
MaTeMaTHYeCKOe BbIpaXKECHUE;

© O0BSICHATE (1)I/ISI/I‘I€CKI/IC IMpOoHECChI 1 CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpPa: BbIABIIATH
NMPpUYNHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsicHeHHEe U3 1—2 JIOTMYECKUX IIaroB C OHOpOﬁ Ha 1-2 HN3YUCHHBIX CBOMCTBA (I)I/I3I/IIICCKI/IX
HBJ'IeHHfI, (1)I/ISI/II-ICCKI/IX 3aKOHOB HJIN 3aKOHOMepHOCTeﬁ;

e pemiaTh pacuéTHbIe 3a/1aud B 2—3 JECTBHS, MCIONB3Yyd 3aKOHBI U (DOPMYIbI, CBA3BIBAIOIIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHaIu3a
YCJIOBHS 33/1a4Ml 3allUCBIBATh KPATKOE YCJIOBHE, BBIABIATH HENOCTATOK JAHHBIX Ui pEIIeHUs 3aJaud, BbIOMpPATh 3aKOHBI M (HOPMYIIHI,
HE00XO0AUMBIE IS €€ peLIeHUs, TPOBOAUTH PACUETHI U CPAaBHUBAThH MOJYyYEHHOE 3HaYeHHE (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JAHHBIMU;

® pacCrio3HaBaTh HpO6J’I€MI)I, KOTOPBIC MOXXHO PCIIWUTH MpPHU IMOMOIIH (1)I/ISI/I‘I€CKI/IX MCTOHOB, HUCIIOJB3Yysd OIMMCAHHUE HCCICIOBAaHMA, BBIACIIATH
IMPOBEPACMOC MPCAITOJIOKCHUC, OLICHUBATH NPABUIIBHOCTD MOPAJAKA IMIPOBCACHUA UCCIICAO0BAHUA, NCTIATh BBIBOJLI;

® [IPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (PU3UYECKUX SBICHUN MM (U3NYECKUX CBOMCTB Tel (KaNWIUISPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3JlyXa OT ero oOb&ma, TeMIlepaTypbl, CKOPOCTH IIpOollecca OCThIBAaHUS M HarpeBaHHsl NpU U3IYYEHUH OT I[BeTa H3IIydarolen



(moromiaroIeii) MOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJBI OT TEMIIEPATYPhI KUAKOCTH U TUIOIIAAN €€ MOBEPXHOCTH, JICKTPHU3AIUS TENl U
B3aMMOJICHCTBHE 3JICKTPUYCCKUX 3aps/IOB, B3aUMOJCHCTBHE IMOCTOSHHBIX MArHUTOB, BHU3yaJHM3allMs MAarHUTHBIX IOJICH MOCTOSIHHBIX
MarHuTOB, ICHCTBHSI MAarHUTHOTO IOJISI HAa MPOBOJHHMK C TOKOM, CBOMCTBA JJICKTPOMATHUTA, CBOMCTBA AJICKTPOJBUIATENS MOCTOSHHOTO
TOKa): GOPMYJIMPOBATh MPOBEPSCMbIC TPEAIOIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKCHHOTO 000PYIOBaHUS, OMUCHIBATH XOJ OIBITA U
(hopMyIIMpPOBATh BEIBOJIBI;

® BBLITIOJIHSATH MPSMbIE U3MEPEHUS TeMIIepaTypbl, OTHOCUTEJILHON BJIIAXKHOCTH BO3/1yXa, CHJIbI TOKA, HAMPSXKEHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX
pruOOPOB U TATYMKOB (PU3NYECKUX BEITUUMH, CPABHUBATH PE3YJbTAaThl U3MEPEHH ¢ yUETOM 3a/1aHHOI a0COIIOTHOM MOrPEIIHOCTH;

® [IPOBOJIUTH HCCJIEIOBAHNUE 3aBUCUMOCTH OJHON (PU3MYECKOH BEIWYMHBI OT APYTOoW C HCHOJIB30BAHWUEM TMPSMBIX HU3MEPEHHH (3aBHCHMOCTH
COIIPOTUBIICHUS MPOBOAHUKA OT €r0 JUIMHBI, ILIOIIAAN IIONIEPEYHOr0 CEYCHUS U YIAEIbHOI'O COIPOTUBIICHHS BELIECTBA IPOBOAHUKA, CHUJIBI
TOKA, UAYLIEro 4epe3 MPOBOJHMK, OT HAMPSIKEHHS HA IIPOBOJHUKE, UCCIECIOBAHHME IIOCIIEIOBATEIBLHOIO U MApAJICIIBHOIO COCAVUHEHUN
IIPOBOJIHUKOB): IJIAHUPOBATh UCCIIEOBAaHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHMUS, CIelys NPeAIOKEHHOMY IJIaHy, (PUKCUPOBATh
pe3yabTaThI MOTYYSCHHOH 3aBHCHUMOCTH B BHJIE TAOJHUIl ¥ TPpaUKOB, IEJIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

® [IPOBOAUTL KOCBCHHBLIC H3MCPCHHA (I)I/I3I/I‘IGCKI/IX BCINYNH (y,HeHBHaH TEILIOEMKOCTD BCIICCTBA, COIIPOTHUBJICHHUC IIPOBOJHHKA, pa60Ta n
MOIIHOCTb 3JICKTPUYCCKOI'O TOKa)Z IUIAHUPOBATb HU3MCPCHUS, CO6I/IpaTB IKCIICPUMCHTAIIbHYIO YCTAaHOBKY, CJICAYS npezmoxceHHoﬁ
HWHCTPYKIUHU, U BBIYUCIIATh 3HAYCHUC BCIIMYNHBI;

e cOOI0IaTh MpaBUiIa TEXHUKU 0€30M1aCHOCTHU MpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

® XapaKTepU30BaTh MPUHLMUIIBI IEHCTBUS U3YUYEHHBIX NMPUOOPOB U TEXHUUYECKUX YCTPONCTB C ONMOPOM Ha MX ONMHUCAHMS (B TOM 4YHCIE: CHCTEMa
OTOIUIEHHS JIOMOB, TUTPOMETp, IapoBasi TypOMHA, aMIepMEeTp, BOJBTMETP, CUETUUK DJICKTPUUECKON HSHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, HarpeBaTeNbHbIE DJIEKTPONPUOOPHI (IPUMEpHI), DSIEKTPUYECKHE MPEJOXPAHUTENIH, JJIEKTPOMAarHuT, 3JIEKTPOABHUraTeb
MIOCTOSIHHOTO TOKa), UCTIOJIb3Ysl 3HAHUS O CBOMCTBAX (pU3MUECKHUX SBJICHUN M HE0OXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

® pacrio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPONCTBA U H3MEPHUTENbHbIE MPUOOPHI MO CXE€MaM M CXEMaTUYHBIM PHUCYHKaM (KHIKOCTHBIN
TEPMOMETpP, TEpPMOC, IICUXPOMETP, TUTPOMETp, JBUTATelb BHYTPEHHErO CrOpaHUs, DJEKTPOCKOI, PEOCTar), COCTABIATh CXEMBI
JIEKTPUUECKUX LIENeH C Mociie0BaTeNbHBIM U MapajljIeIbHIM COCIUHEHHUEM JIIEMEHTOB, pasinyas yCJIOBHbIE 0003HAUYEHUS HJIEMEHTOB
JIEKTPUYECKUX LIETEH;



® [IPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O MpUMepax) NPaKTHUYECKOT0 UCIOIb30BaHus (PU3NUECKUX 3HAHUN B MTOBCEIHEBHOM KU3HU IS
obecnieueHrs 0e30MaCHOCTU MpHU OOpaIleHUd ¢ MpUOOpaMu U TEXHHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3A0POBbs U COOIIOACHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPY’KaIOLLEH CPELE;

® OCYLICCTBIIATL IIOHUCK I/IH(l)OpMaI_[I/II/I (l)I/IBI/ILIeCKOFO COACPIKAaHUA B I/IHTepHeTC, Ha OCHOBE HMMEIOIIUXCS 3HAHHH H HYTGM CpPaBHCHUA
JOINIOJIHUTCIBbHBIX KCTOYHHUKOB BBIACIIATH I/IH(bOpMaI_II/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘IHBOfI WJIA MOYKET OBITh HeHOCTOBepHOﬁ;

® IICTIOJIH30BATh MIPU BBITIOJHEHUH YYEOHBIX 33aHUN HAYYHO--TIOMYJIAPHYIO JTUTEPATypy (U3UUYECKOTO COAEp)KaHUs, CIPAaBOYHBIE MaTepHAIIbL,
pecypcsl cetu MHTepHeT, BiaaseTh npuéMaMu KOHCIIEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHus MHGOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B

ApYryto;

® CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC W KPAaTKHUE YCTHBIE COOOIICHHS, 0000IIass WHPOPMAIUIO U3 HECKOJIBKHX HCTOYHHUKOB (PU3UIECKOTO
COJZIep>KaHus, B TOM YHCIIe MyOJUYHO MPEACTaBIATh PE3yabTaThl MPOSKTHON WJIM MCCIIEIOBATEIbCKOM AESITENbHOCTH, IIPH 3TOM IPaMOTHO
MCIOJIb30BaTh N3YYEHHBIN MOHATHIHBIN anmapaT Kypca (U3UKH, COMPOBOXKAATh BHICTYIIJICHHE MTPE3EHTAIUEH;

® [IpU BBIIIOJIHCHHUHN y‘Ie6HI)IX ITPOCKTOB U HCCIIeJOBaHMI (1)I/I3I/IIIGCKI/IX MpoueCCOB pacnpeaciiaThb 00s3aHHOCTH B rpymnmnc B COOTBETCTBHUH C
IIOCTABJICHHBIMHU 3aJadyaMi, CJICIUTH 34 BBIIIOJHCHUCM IIJIaHA ﬂeﬁCTBHﬁ H KOPPCKTHUPOBATDL €TI0, a/ICKBATHO OLICHHUBATb COOCTBEHHBIH BKJIaJ B
ACATCIIbBHOCTD I'PYIIIIbLI, BEICTPAUBATH KOMMYHHUKATUBHOC B3aHMOﬂCﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3pCllaTh KOH(l)J'H/IKTbI.

K koHIly 00yueHus B 9 kjacce npeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh C(POPMUPOBAHHOCTh Y 00YUAIOLINXCS YMEHHIM:

® [ICII0JIb30BATh MOHATHUSA: CHCTEMa OTCU€ra, MaTepHajibHas TOYKa, TPAEKTOPHs, OTHOCUTEJIBHOCTh MEXaHMUYECKOIO JIBHKEHHS, AepopMarius
(ynpyras, miaactudeckas), TpeHUe, LEHTPOCTPEMUTENIbHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH, LEHTP TKECTH, aOCOIIOTHO TBEPAOE
TE€JO0, LEHTP TSHKECTU TBEPJOTO TENa, paBHOBECHE, MEXaHNYECKUE KOoeOaHUs U BOJHBI, 3BYK, UH(PPA3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHbHIE
BOJIHBI, IIKajla 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JNAlIbHO30PKOCTb, CIIEKTPhl MCIYCKAHUS U IOTIJIOLIEHUs, anbda-, 6eta- u
ramMMa-u3JIydeHus, U30TOIbI, IAEpHAas YHEPTeTUKA;

® pa3invyaThb SBJICHUA (paBHOMepHOC U HCPABHOMCPHOC HpHMOJ’II/IHeI\/’IHOG JABHUKCHUC, PABHOYCKOPCHHOC HpﬂMOHHHeﬁHOe JABHIKCHHC, CBO6OI(HOC
maacHue TCJI, PABHOMCPHOC MABHXXCHUC II0 OKPYXKHOCTH, BBaHMOHeﬁCTBHe TCJI, PCAKTUBHOC ABHIKXCHUC, KoJie0aTelIbHOS JABUXKXCHUC
(3aTYXaIOH_II/IC U BBIHYXJICHHBIC KOHe6aHI/Iﬂ), PE30HAHC, BOJIHOBOC JIBUKCHHC, OTPAKCHUC 3BYKaA, HpHMOHHHCﬁHOC paciapoCTpaHCHUC,
OTpAXXCHUC U MPCIOMIICHUEC CBCTA, ITIOJIHOC BHYTPCHHEC OTPAKCHUC CBCTA, PA3JIOKCHUC Oeyoro ceera B CIICKTP U CIIOKCHUC CIICKTPAJIbHBIX
IBETOB, OUCIICPCHUA CBETA, CCTCCTBCHHAA PaJHOAKTHBHOCTb, BO3HHKHOBCHHC JIMHENYaToro CIICKTpa I/ISJ’Iy‘IeHI/IH) IO OIIMCaHUIO HX
XapaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINUX JaHHOC (1)I/ISI/ILIeCKOC SBJICHUC,



® pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (H3UYECKUX SBICHUN B OKpPYXKArOIIeM MHpE (B TOM 4rcie GU3nuecKue siBICHHUS B IPUPOJIE: IPHIUBBI U
OTJIMBBI, JBUWXKEHUE TuiaHeT COJIHEYHOH CHUCTEMbI, PEaKTHBHOE BW)KCHUE J>KUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 3X0, [[BETA TEJ, ONTHUYECKHE SBICHUS B MPUPOJE, OMOJOTHYECKOE ACUCTBHE BUIUMOTO,
yIbTPAPHUOIECTOBOTO U PEHTTEHOBCKOTO M3IIy4EHUH, ECTCCTBCHHBIA PaJIMOAKTUBHBIN (DOH, KOCMHUYECKUE JTyYH, PATUOAKTUBHOE H3ITYYCHUE
MPHUPOJHBIX MHHEPAJIOB, JICHCTBHE PaHMOAKTUBHBIX W3JIYYCHUH HA OpraHM3M 4YeJOBEKa), MPU 3TOM IEPEBOIUTH MPAKTUYCCKYIO 3a/1a4y B
y4eOHYI0, BBIJICISITh CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKHN ) (PU3HUCCKUX SBICHUN;

® ONKCHIBATh M3YYCHHBIC CBOMCTBA Te U (DU3MUYCCKHE SBJICHUS, UCTIONB3Ys (DU3MUCCKUE BEIIMYMHBI (CPEIHAS U MTHOBEHHAS CKOPOCTh Teja MPHU
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MTEPEMEIICHHUE, MTyTh, YIJIOBas CKOPOCTh, CHJIa TPSHUS, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, YCKOPCHUE
CBOOOIHOTO TAaJeHHs, BEC Teja, UMIYJIbC Tella, UMITYJILC CHJIbI, MEXaHH4YecKas paboTa W MOIIHOCTh, MOTCHI[MAIbHAS DHEPrHs Tela,
MOIHATOTO HaJI MOBEPXHOCTHIO 3€MIIH, TOTECHIMAIbHAS SHEPTHUS CKATOU MPY)KUHBI, KHHETUYECKAs SHEPIHs, MOJTHAsT MEXaHHUYECKasi SHEPTus,
MEPUOJT M YacToTa KOJICOAHUH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMICHHS CPEbl), MPH
OIUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICT HUCIOIb3YEMbIX BEIUUNH, 0003HAYCHUS U €AUHHIIBI (U3MUCCKUX BEIUYNH, HAXOIUTh
(bopMyJibl, CBA3BIBAIOIINME JaHHYIO (DU3MYECKYIO BEIMYHMHY C JPYTUMH BEIMYHHAMH, CTPOMTh TIpadMKH H3YYEHHBIX 3aBHCHMOCTEH
(U3HYECKUX BEIIMYNH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (U3NUYECKUE SBICHHUS M IPOIECCHI, UCIOIB3Ys 3aKOH COXPAHEHHUsI SHEPTHH, 3aKOH BCEMHUPHOTO TITOTEHUS,
MIPUHLUII CYNIEPIIO3ULIMKA CUJI, IPUHIUIT OTHOCUTENBHOCTH ['anmunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAXKCHUS U
MIPEJIOMJICHUSL CBETA, 3aKOHBI COXPAHEHWsS 3apsAJOBOTO M MAaCCOBOTO YHUCEN MPU SANEPHBIX PEaKUMsIX, IPU 3TOM JaBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIlIMChIBaTh €M0 MaTEMaTHUECKOE BhIPAKEHHUE;

® 00BACHATDH (PU3MUECKHUE MPOLIECCH U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE CUTYAIMi MPAaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbISBIIATD
MIPUYHUHHO--CJIE/ICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE W3 2—3 JOTMYECKHUX IIaroB ¢ OMOpPOM Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3MUECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemath pacuéTHbIC 3a/ayil (OMUPAOIIMECcs HA CUCTEMY U3 2—3 ypaBHEHHil), UCIONB3Ys 3aKOHBI U (OPMYIbI, CBS3bIBAIONINE (PUINUECKUE
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBMS 3a/lauyd 3allMChIBaTh KPATKOE YCIIOBHUE, BBISBJISATH HEIOCTAIONIME WM W30BITOUHBIC TaHHBIE,
BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC IS PEIICHUsI, TTPOBOJIUTh PACUEThI M OIEHUBATH PEATUCTUYHOCTH MOTYYEHHOTO 3HAYCHUS
(bu3MYECKOI BETUYNHBL;



® pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh MPH MOMOLIM (PU3MUECKHX METOAOB, HCIOJb3ys OMHMCAHHE HCCIIEIOBaHUS, BBLICISATH
MIPOBEPSIEMOE TPEANOIOKEHUE, OLIEHUWBATh IPABUWJIBHOCTh MOPSAIKA IPOBEICHUS HCCIEIOBaHUS, JAeNaTh BbIBOJbI, MHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOICHUI U OTBITOB;

® [IPOBOJIUTH OIBITHI MO HAONIOJCHUIO (DU3NYCCKUX SIBICHHNA WU (DU3MYECKHX CBOKMCTB Ten (M3ydeHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXpaHECHHS SHEPTUH, 3aBUCHMOCTD TIepHO/Ia KOJIcOaHUI MPYKUHHOTO MAasiTHUKA OT MAacChl TPy3a M )KECTKOCTH MPY)KUHBI M HE3aBUCHMOCTD
OT aMIUTUTYJbl MalblX KoJeOaHWM, MPSAMOIUHEHHOE pacHpOCTpaHEHUE CBETa, Pa3lOoKEHUE OEoro CBeTa B CIIEKTP, M3YYCHHUE CBOWCTB
M300paXeHUsI B TUIOCKOM 3€pKajie W CBOWCTB M300pakeHHUs TpeaMeTa B cOOHMparolieil JuH3e, HAOMIOIEHUE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB H3IIyYCHHS): CaAMOCTOSTEIILHO COOMpPATh yCTAaHOBKY W3 W30BITOYHOrO Habopa OOOpYIOBaHWS, OMHUCHIBATH XOJI OIBITA U €ro
pe3yabTaThl, GOPMYIHUPOBATH BHIBOIBI;

® [IPOBOJIUTH TPU HEOOXOIUMOCTH CEPHUIO MPSAMBIX W3MEPEHHH, ONpenessis cpeHee 3HaUCHHEe M3MEPSIeMOl BeIMYUHBI (POKYCHOE PacCTOSHHE
cobuparoiei JuH3b1), 000CHOBBIBAThH BBIOOP CIIOC00a M3MepeHus (M3MEpUTEILHOTO TTprbdopa);

® [[POBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMUYUH C UCIOJIB30BAaHUEM MPSMBIX U3MEPEHH (3aBUCUMOCTh IyTH OT BPEMEHU IPH
PaBHOYCKOPEHHOM JABHKEHUU 0€3 HAaYaJIbHOW CKOPOCTH, MEeprojaa KOJIeOAHHI MaTeMaTUYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKEHHUS CBETa OT YIJia MaJeHUs U yIrila MpejoMJICHHs OT yIJia MaJeHus ): IUIaHUPOBaTh MCCIEI0BAaHUE, CAMOCTOATEIHLHO COOMPATh
YCTaHOBKY, (PUKCUPOBATh Pe3yNbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3UYECKMX BEIMYMH B BHJIE TaONHIl U TpadHKOB, NENaTh BBIBOIBI IO
pe3yibTaTaM MCCIIEI0BAHMUS;

® [I[POBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUYUH (CPEAHSISl CKOPOCTh M YCKOPEHHE Teja MPU PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE
CBOOOJHOIO MaJIeHUs, KECTKOCTh MPYKUHBI, KOA(PUIIMEHT TPEHUS CKOJIBXKEHMs, MEXaHW4yeckas padoTa W MOIHOCTb, YacTOTa U MEPHOA
KoJje0aHuil MaTeMaTH4eCKOro M NPYKMHHOTO MasTHHUKOB, ONTHYECKas CHila cOOMparolleidl JMH3bI, paJloaKTUBHBIA (DOH): IIAaHUPOBATH
U3MepeHusi, COOMPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHITH U3MEPEHUS, CIIeAys MPEAI0KEHHON HHCTPYKIIMU, BBIUUCISATH 3HAUEHHE
BEJIMYUHBI ¥ aHAJIU3UPOBATH ITOJIYYEHHBIE PE3YIbTAThl C YU4ETOM 3aJaHHON IOIPEIIHOCTH U3MEPEHUN;

e cOOI0IaTh MpaBUjIa TEXHUKU 0€30M1aCHOCTHU MpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

® pa3jindyaTb OCHOBHBLIC NPHU3HAKU HU3YYCHHBIX CbI/ISI/I‘IeCKI/IX MOJIG.]'IGf/iZ MaT€pHralibHasd TOYKa, a0COJIIOTHO TBépJIOG TECII0, TOYCUYHBIM HCTOYHHK
CBCTA, JIY4, TOHKAaA JIMH3a, INIAaHCTapHasd MOJCJIb aTOMAd, HYKJIOHHAass MO CJIb aTOMHOTO fdJpa;



® XapaKTepU30BaTh MIPUHIIUIIBI 1EHCTBUS N3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPON Ha UX OMUCAHUS (B TOM YHCIIE: CIUIOMETD,
JATUYUKU TOJIOKEHUS, PACCTOSIHUSI U YCKOPEHHs, paKeTa, 9X0JOT, OYKH, MEepUcKon, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOII,
J03UMETp, Kamepa Buiibcona), nCronb3ys 3HaHUS O CBOMCTBAaX (PM3UYECKUX SABICHUNA U HEOOXOAMMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

® IICIIOJIb30BATh CXEMbl M CXEMATHYHBbIC PUCYHKH H3YYCHHBIX TEXHHYCCKHUX YCTPOWCTB, WU3MEPHTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHX
MPOIIECCOB IPU PEIICHUH Y4eOHO--IIPAKTHYECKUX 3a/ad, ONTHYECKHE CXEMbl JUIsl TOCTPOCHHS H300paKCHUH B IIOCKOM 3epKajie U
coOuparoIIe JTHH3E;

® [I[PUBOJIUTH MIPUMEPHI (HAXOUTh HHPOPMAIUIO O IpUMepax) IPaKTHUYECKOT0 UCIOIB30BaHus (PU3MUECKUX 3HAHUN B MTOBCEIHEBHOM KU3HU IS
oOecniedueHrs 0e30MaCHOCTU MpU OOpaIleHUd ¢ MpUOOpaMu U TEXHHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 30POBbs U COOIIOACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEH Cpele;

® OCYLICCTBJIATh IIOUCK HH(bOpMaHHH (I)I/I?»I/I‘IGCKOFO COACPIKaHUA B I/IHTCpHCTe, CaMOCTOATCIIBHO (bopMmepy;I ITOMCKOBBIN 3aIlIpoC, HAaXOAUTb
IIyTH OIIPCACIICHUA NOCTOBECPHOCTU HOHy‘lCHHOﬁ I/IH(bOpMaI_II/II/I Ha OCHOBE MMEIONIUXCS 3HAHUN U JOMOJIHUTEIbHBIX HNCTOYHHUKOB,

® CTIOJIH30BATh MIPU BBITIOTHEHUH YYEOHBIX 33aHUN HAYYHO--TIOMYJISIPHYIO JTUTEPATypy (U3UUECKOTO COACpIKaHUs, CIPAaBOYHBIE MaTepPHAIIBL,
pecypcel cetu MHTepHeT, BiajeTh NpuéMaMyu KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus MH(GOpMAMKU U3 OJHOW 3HAKOBOH CHUCTEMBI B

APYTYIO,

® co3/1aBaTh COOCTBEHHbIE MTUCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAILMU U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOT0 COJIEpIKaHuUs,
NyOJINYHO MPEICTABIATh PE3YIbTaThl MPOEKTHOW WM MCCIIEI0BATEIbCKON EATENbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BaTh U3y4YCHHBIH
NOHATUIHBIN anmapar U3y4yaemoro pasjena (U3MKH U CONPOBOXKAATH BBICTYIUICHHE Mpe3eHTaluel ¢ y4éToM OCOOEHHOCTEH ayAuTOpUHU
CBEPCTHUKOB.



3.TemaTuyeckoe MIIAHUPOBAHUE
no ¢pusuke 8 Kiaacc
(24 B HEmem0, BCero 684acos)
[TnaaupoBanue cocTaBieHO K y4eOHUKY «Dusnka» 8 kimaccey mo pea. [épeimkun A. B. M: llpoda 2017r.

Ne Tema ypoka Hara IIpum
n/n IUIaH ’ paxr
TenJioBble siBjeHus (23 1)
1 BBoHBIN HHCTPYKTaX 1O TEXHUKE Oe30macHOCTH B kaOuHeTe Gusuku. TemnoBoe asmkenue. Temneparypa. BuyTpennss 6.09
SHEPTHs
2 CniocoObl H3MEHEHHS BHYTPEHHEH YHEPTUH 7.09
3 | Bxonnast KOHTpOJIBHASI. 13.09
4 Buasl Tenonepenaun. TennmonpoBogHocts. Konsekuus. M3nyuenue 14.09
5 KommgectBo termnorel. EquHAUIBI KOJIMYECTBA TETIIOTHI. 20.09
6 Y nenbHas TeTIOEMKOCTh 21.09
7 Pacuer konmuecTBa TEMIOTHI, HEOOXOAMMOTO IS HATPEBAHUS Tella WIH BBIICISIEMOT0 UM MIPH OXJIAXKICHUU 27.09
8 Nucrpykrax no Th. JlabopaTtopnas padora Ne 1 «CpaBHeHUE KOJIMYECTB TEIJIOTHI IPU CMELLIMBAHUU BOJIbI pa3HOI 28.09
TEMIEPATYPHI».
9 Nucrpykrax no Th. JlabopaTtopHas padora Ne 2 «M3mepeHue yaeabHOM TEMI0EMKOCTH TBEPOTO Tea 4.10
10 | DOueprus TormBa. Y elibHAs TEIUIOTA CTOpaHUs 5.10
11 | 3akoH coXpaHEeHHsI U IPEBPAIICHIS SHEPTUH B MEXaHUYECKUX U TEIUIOBBIX MpoIeccax 11.10
12 | CamocTtosiTenpHas paboTa 1o Teme «TernioBble sIBICHUS» 12.10
13 | Arperarasie cocTostHUS BerecTBa. [1aBneHne u oTBepeBanme. 18.10
14 | I'paduk nnaBieHus U OTBEPACBAHNS KPUCTATUNIMYECKUX TeIl. Y IeNbHAs TEIUIOTA TIABJICHHS 19.10
15 | Pemenne 3amau no teme «HarpeBaHue u rjiaBieHUE TEI» 25.10
16 Ucnapenue. HacwieHHslit 1 HeHachImeHHbIH nap. Konnencanus. [lormomieHne sHepruu pu UCIAPEHUH KUJIKOCTH H 26.10
BBIJICJICHUE €€ TIPU KOHJICHCAINH Tapa




17 | Kunienue. Y aenpHas TEIioTa napooOpa3oBaHus U KOHJACHCAIIUN 8.11
18 | Pemenue 3a1a4 9.11
19 Bnaxxunocts Bo3ayxa. CriocoObl onpeiesieHus BIaXHOCTH Bo3ayxa. MucTpykraxk mo Th. Jlabopatophas padora Ne3«M3mepenue | 15.11
BJIQKHOCTH BO3JTyXay.
20 | PaGora rasza u napa npu pacuirpeHnuu. J{puratenb BHyTPEHHET0 CropaHust 16.11
21 | [Maposas Typ6una. KI1J] TeruioBoro npuratens 22.11
22 | Pemenue 3a1a4 no teme «ArperaTHble COCTOSIHUSI BEIECTBA» 23.11
23 | Kourponbnas pabora Nel no teme «TennoBbie siBICHUS 29.11
DJleKTpHYecKHe siBJeHus1(29 )
24 | DnekTpu3zanus Tel NPy CONPUKOCHOBEHUU. B3anmoielicTBre 3apsHKeHHBIX Tell 30.11
25 | DIeKTpOCKOI. DIEKTPUUYECKOE T10JIe 6.12
26 | JlenuMocCTb 31€KTPUYECKOTro 3apsaaa. DnekTpoH. CTpoeHue aroma 7.12
27 | OOBsicHEHUE ICKTPUUCCKUX SIBICHUN 13.12
28 | IIpoBOJIHUKH, IOJYNIPOBOJIHUKH U HEMPOBOJIHUKHU JIEKTPUUYECTBA 14.12
29 DnekTpuueckuii TOK. MIcTOUHUKH 37eKTpuuecKkoro Toka. CamocTosaTenbHas padorta o teme «dnektpusanus Ten. CtpoeHue 20.12
aToMay
30 | DnekTpuyeckas LENb U €€ COCTaBHbIE YaCTU 21.12
31 | DnexkTpuueckuil Tok B MeTayax. JlelcTBus anekTpudyeckoro Toka. HanpaieHue 31eKTpUYecKoro Toka 10.01
32 | Cuna Toka. EnuHMIIBI CUIIBI TOKA 11.01
33 Awmmnepmetp. Mzmepenune cunbl Toka. UuctpykTax o Th. JlabopaTopnast pabora Ne 4 «COopka aIeKTpUIeCcKOi e 1 17.01
M3MEpEHHNE CUITBI TOKA B €€ Pa3IMYHbIX YUaCTKaX».
34 | Dnextpuueckoe HanpsbkeHue. EquHIbl HanpsKeHUs 18.01
35 | BoasTmerp. M3mepenne HanpsbkeHUs. 3aBUCHMOCTh CHUJIbI TOKA OT HaNPSKEHUS 24.01
36 DNEKTPUUECKOe COMPOTUBIICHHE MPOBOAHUKOB. Enunniisl conporusnenus Mucrpykrax no Th. Jlaboparopnas pabota Ne 5 25.01
«M3MepeHne HanpsHKEHUS] Ha Pa3JIMYHBIX YIaCTKaX dJIEKTPUICCKON [Enmy.
37 | 3axon OMa jis ydacTKa Lenu 31.01
38 | Pacyer conmpoTHBIICHHS POBOJHUKA. Y IEITHHOE COMPOTUBIICHHUE 1.02
39 | [Ipumepsl Ha pacueT COMPOTUBIEHUS MPOBOIHUKA, CHIIBI TOKA U HAPSHKEHUS 7.02
40 | Peocratsr. UncTpykTax o Th. JlabopaTopnast pabora No 6«PerynupoBanne CUitbl TOKa peOCTaTOMY. 8.02
a1 Huctpykrax o Th. Jlaboparopras padota Ne 7 «3MepeHue cConmpoTUBIECHHUS TPOBOTHUKA TIPH MTOMOIIA aMIIepMeTpa 1 14.02
BOJILTMETPA
42 | TlocnemoBaTenpHOE COSTMHEHNE TPOBOTHUKOB 15.02




43 | IapaysienbHOE COETMHEHUE TPOBOJHUKOB 21.02
44 | Pewenue 3agau 22.02
45 | CamocrosTenbHas pabota mo TeMam «DiekTpudeckuil Tok. CoeiMHeHne TPOBOJIHUKOBY 28.02
46 | PaboTa 1 MOIIHOCTb IEKTPHUECKOTO TOKA 1.03
47 EnauHuier paboThl 2JIGKTPUUECKOTO TOKa, MpUMEHseMble Ha pakTuke. MHcTpykTax mo Th. JI.p. Ne 8«M3mepeHneMonHocTy 1 14.03
paboThI TOKA B 3JIEKTPUIECKOM_JTaMIIE
48 | HarpeBaHue MpOBOJHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH Jkoyns-JleHna 15.03
49 | Kongencarop 21.03
50 | Jlamna HakanuBaHus. DIIEKTpUUYECKHE HAarpeBaTenbHble MprOopel. KopoTkoe 3aMbIkaHue, TPEeAOXPaHUTEIH 22.03
51 | KonTtposabHas paboraNe2 mo temam «PaboTa M MOITHOCTB AJIEKTPHUYECKOTO TOKA 4.04
52 | 3auer no Teme «IEKTPUUECKUE SIBICHUS» 11.04
DJIeKTPOMATHUTHBIE SIBJIeHHA(54)
53 | MarnuTHoOe nosie. MarHuTHoOE 1oJie NpsAMOro Toka. MarHuTHbIE JUHUU 12.04
54 MarauTHoe 1noJje KaTyIKy ¢ TOKOM. DJIEKTPOMAarHuThl U UX IpuMeHenue. Uncmpykmasic no Th. JlabopaTopHas padora Ne 9 18.04
«CO0pKa 2IIEeKTPOMAarHUTa U UCIBITAHUE €0 ICHCTBUSY.
55 | [ocTositHHBIE MAarHUTHI. MarHUTHOE T10JI€ MMOCTOSTHHBIX MarHUTOB. MarHuTHoe moJie 3eMIu 19.04
56 JleiicTBrE MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM. DJEKTpUUYECKUH ABUratenb. Mucmpykmasic no Th. Jlaboparopnas pabora | 12.04
Ne 10«3y4yeHne >eKTpUYECKOTr0 ABUTATENIs TIOCTOSTHHOTO TOKA_(HA MOOenU).
57 | KontposbHas pabota Ne3 1o teme «D1€KTpOMAarHUTHBIE SIBJICHUS 25.04
CgeroBble siBjaeHus(104)
58 | Ucrtounmku cBeta. PacipocTpanenue cBera 16.05
59 | Buaumoe NBH)KEHHE CBETHI 17.05
60 | OrpaxkeHne cBeTa. 3aKOH OTPAKEHUS CBETA 18.05
61 | Ilnockoe 3epkaino 20.05
62 | Ilpenomienne cBera. 3aKOH MPEIIOMIICHUS CBETA 2305
63 | JIunzel. OnTryeckas Cuiia JIMH3BI 24.05
64 N3obpaxkenus, naBaemble TMH30M_Uncmpykmasic no Th. JTaboparopHas padota Ne 11 «Ilonyuenue nzobpakenus npu nomomu | 25.05
JIMH3BD)
65 | Pemenue 3amau. ['na3 u 3peHue 26.09
66 | Pemenwue 3amad mo reme «CBETOBBIE SIBICHUS 27.05
67 | IlpomexxyTouHas arrecTanusl. 30.05
68 | MToroBsIii ypok 31.05




3. TemaTuuyeckoe MJIAHNPOBAHUE
no ¢pusuke 9 kaace
(3 u B HEnemto, Bcero 1024)

[TnanupoBaHue cocTaBieHo K yueOHHuKy « @usnka» 9 knace no pen. A. B. [1épeimkun, E.M.I'ytauk  M: [Ipoda 2016r.

Ne
/o

Tema ypoka

Jara

IJIaH | (pakr

Mpum

3akoHbl B3auMoielcTBUA U ABHKeHUs Tea(344ul

1 | BBOAHbBIN HHCTPYKTaX 10 TEXHUKE Oe3onacHocTU. MarepuasibHas Touka. CucreMa oTcyéra. 1.09
2 | Ilepememenme. 4.09
3 OrnpezesieHne KOOPAUHATBI JBUKYILETOCS TeJa. 5.09
4 | CKOpOoCTh PaBHOMEPHOTO NPSMOJIMHEHHOTO TBMYKEHUS 8.09
5 | Ilepemenienue npu npsIMOJIMHEMHOM PaBHOMEPHOM JIBH>KEHHH. 11.09
6 | I'padmku 3aBHCUMOCTH KHHEMATHYECKUX BEJIMYMH OT BPEMEHU NPH NMPSIMOJIMHEHHOM PAaBHOMEPHOM JIBHYKCHHH. 12.09
7 | CpenHsisi CKOPOCTb. 15.09
8 | IIpsamonuHeiHOE paBHOYCKOPEHHOE ABM)KEHHE. Y CKOPEHHUE. 18.09
9 | CkopoCTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JBIKEHUS. [ paduk cCKopocTH. 19.09
10 | IlepememieHue Tesna npy NPsIMOJMHENHOM PABHOYCKOPEHHOM JBUKCHHH. 22.09
11 | [lepemernienue Tenna nNpu NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBHKEHUU 0€3 Ha4aJIbHOW CKOPOCTH. 25.09
12 | Pemenue 3a/1a4 Ha nepeMelieHue Teaa Npyu NPSIMOJIMHEIHOM PaBHOYCKOPEHHOM JIBHYKEHMHU. 26.09
13 Nucrpykrax o Th. JlabopatopHas padorta Nel «VccnenoBanrne paBHOYCKOPEHHOTO JBHKCHHS 03 Ha4aabHOM 29.09
CKOpPOCTH.
14 | I'paduku 3aBUCUMOCTH KHHEMATUYECKHUX BEJIMYMH OT BPEMEHH IIPU NPSIMOJUHEHHOM PaBHOYCKOPEHHOM JBHKEHUH 4.10
15 | Pemenue 3agau. 5.10
16 | OTHOCHUTEIBHOCTbH JBUKECHHUS 7.10
17 | KontposbHas pabora Nel mo teme «Knnemarukay 11.10
18 | Muepuuanbuble cucteMbl oTcuéra. [lepBblil 3akoH HproToHa.. 12.10
19 | Bropoii 3akon HeroToHa. 14.10




20 | Tperuit 3akoH HproToHa 18.10
21 | CBoboaHOE mageHue Tell. 19.10
22 | JIBmwxxenue Tena, OpOUIEHHOT0 BEPTHKAIbHO BBepX. HeBecoMOCTh. 21.10
23 | Uncrpykrax o Th. JlabopatopHuas pabora Ne2 «M3mepeHne yCKOpPEeHHsI CBOOOTHOTO MaCHUS). 25.10
24 | 3aKOH BCEMHPHOTI'O TATOTECHHUS. 26.10
25 | YckopeHue cBOOOHOTO MaieHUs Ha 3eMJIe B IPYyTruX HEOCCHBIX Teax. 28.10
26 | IlpsmonuHeHOe ¥ KpUBOIMHEWHOE IBUYKEHUE. [[BUKEHME TEJ 110 OKPYKHOCTH C IOCTOSSHHOM 110 MOAYJIK0 CKOPOCTBIO. 8.11

27 | Pemrenne 3agau 9.11

28 | ckyccTBEHHbIE CIIYTHUKH 3€MJIU 11.11
29 | Umnynsc Tena.. 15.11
30 | 3aKOH COXpaHEHUsSI UMITYJIbCa 16.11
31 | PeaktuBHOE nBukeHue. PakeTsl. 18.11
32 | BpiBoJ 3aKOHA COXpaHEHUsI MEXaHUYECKON SHEPTrUun 22.11
33 | Pemenue 3aau 23.11
34 | KonTpoabHas paborta Ne2 1o Teme «3aKOHbI B3aUMOJICHCTBHSI M JIBHOKCHHS TEID» 25.11

Mexannueckue Koje0aHusi M BOJHBI. 3BYK.(154)

35 | KonebaTenbHOE IBUKEHUE. 29.11
36 | CBoOoaHbIe U BhIHYXeHHbIe KoseOaHus. KonebarenbHble cucteMbl. MasTHUK 30.11
37 | Benuuunbl, XapakTepu3yroIe K0ie0aTeIbHOE IBIKECHHE. 2.12

38 | 'apmoHunyeckue Kosebanus 6.12

39 Nuctpykrax o Th. JlabopaTopnast pabora Ne3 «lccnenoBanue 3aBUCUMOCTH T€PUOJA U YAaCTOTHI CBOOOTHBIX 7.12

KoJIeOaHUH MaTeMaTHYeCKOr0 MasiTHUKA OT €r0 JUIMHBIY.

40 | 3aryxaromue kojeOanus. BeiHyx1eHHbIe KoneOanus. Pe3oHaHc. 9.12

41 | AamuHHCTpaTHBHAs KOHTpOJIbHAs paboTa 13.12
42 | PacnipocTpanenue kosebaHuil B cpesie. BoaHsbl. 1412
43 | lnnHa BostHBL. CKOPOCTH pacpoCTpaHEHHs BOJIH 16.12
44 | cTOUHUKH 3ByKa. 3BYKOBBIE BOJIHBI. 20.12
45 | Breicota, TeMOp U TPOMKOCTbH 3BYKA. 21.12
46 | Pacnpoctpanenue 3Byka. CKOpOCTh 3BYKA. 23.12
47 | OTpaxkeHne 3ByKa. 9X0. 3BYKOBOW PE30HAHC. 10.01
48 Pemenne 3amau. 11.01
49 | KonrponbHas paborta Ne3 mo Teme « Mexanuueckue KojeOaHusi U BOJIHBL. 3BYK» 13.01




DJIEKTPOMAarHuTHoOe 1noJie (254)

50 | MarnuTHOE T0JIe M ero rpaduueckoe n3o00pakeHue. 17.01
51 | HanpaBiieHne TOKa U HaNpaBJI€HUE JMHUN €r0 MarHUTHOTO MOJIA. 18.01
52 | Pemenue 3anau 24.01
53 | O6HapyskeHrne MarHUTHOTO TOJIS 110 €ro IeHCTBUIO Ha 3JIEKTpUUecKuil ToK. [IpaBuio jgeBoii pyku. 25.01
54 | Uuaykiusa MarHUTHOTO 10J1si. MarHUTHBIN MOTOK. 27.01
55 | SIBneHue 3JIeKTPOMAarHUTHON MHAYKIIUH. 31.01
56 | Pemenue 3amau 1.02
57 | Uncrpykrax no Th. JlaboparopHas pabora Ned «3yueHue sSBICHUS DICKTPOMArHUTHON MHTYKITUIY. 3.02
58 | Hanpasnenue unayknumonHoro toka. [Ipasuiio Jlenna. 7.02
59 | SIByiieHue caMOWHIYKIINH 8.02
60 | Ilomyuyenue u nepenaya nepeMeHHOr0 ANEKTPUIECKOro Toka. Tpanchopmarop 10.02
61 | DieKTpOMarHuTHOE MoJe. 14.02
62 | DIEeKTPOMAarHUTHBIE BOJHBI 15.02
63 | Konzencarop 17.02
64 | KoneGarenpHblii KoHTYp. [TomydeHne 3eKTpOMarHUTHBIX KOJIeOaHui 21.02
65 | [IpuHIMIBI paIMOCBS3U U TEICBUICHUS 22.02
66 | DieKTpoMarHuTHas MPUPOJIa CBETA 24.02
67 | [Ipenomiienue cBeta. U3NYECKUN CMBICII MTOKA3aTENs MPEITOMIICHHS. 28.02
68 | Hucnepcus cera. L{Bera ten 1.03
69 | CriekTpocKoIl U criekTporpad. 3.03
70 | Tunbl ONTUYECKUX CIIEKTPOB. 10.03
71 | JlJabopatopnas pabota Ne 5 «HabirozieHue CrjIonHOTO U JIMHEHYAThIX CIIEKTPOB UCITYCKAHUS» 14.03
72 | Ilornomenue u ucnyckanue cera aromamu. [IporcxoxxaeHne JTMHENYaThIX CIIEKTPOB 15.03
73 | Pemienue 3amau 17.03
74 | KontponbHas padota No4 mo teme «IIEKTPOMarHUTHOE TTOJIE 21.03
Crpoenne atomMa u aTOMHOIO siapa. McnoJsib30Banue JHepruu aToMHbIX saaep (194)
75 | PannoakTMBHOCTH 22.03
76 | Moaenu aToMOB. 24.03
77 | PannoakTuBHBIE PEBPANICHUSI AaTOMHBIX SIIED. 4.04
78 | DKkcriepuMeHTAbHBIE METO/IbI HCCIIEI0OBAHMUS YaCTHII. 5.04
79 | Uncrpykrax no Th. Jlaboparopnas pabota Ne6 «3mepeHune ecTeCTBEHHOTO paAHallMOHHOTO (pOHA TO3UMETPOM» 7.04




80 | OTkpeITHE IPOTOHA U HEUTPOHA. 11.04
81 | CoctaB aToMHOrO sjipa. SnepHbIe CUIIBI. 12.04
82 | Dueprus cBsasu. [edekr macc. 14.04
83 | Pemenue 3anau. 18.04
84 | Jlenenue snep ypana. llennas peakuusi. 19.04
85 | Uuctpykrax no Th. Jlaboparopnas pabota No7 «/3ydyenue nenenus siapa atoma ypasa no (Gotorpaduu TpeKoB 21.04
86 | Anepuslii peaktop. [IpeoOpasoBanue BHYTpEHHEN YHEPTUU SIIEP B AIEKTPHUECKYIO YHEPTHUIO. 25.04
87 | AToMHas 3HepreTuka 26.04
88 | buonoruueckoe 1eHCTBUE pagualiy. 28.04
89 | 3akoH paJMOaKTUBHOrO pacnajna. Pemenue 3anay 4.05

90 | TepmosinepHble peakiuu. Pemenue 3aaay. 11.05
91 | DuemeHTapHBIC YaCTUIbI. AHTUYACTUIIBI. 12.05
92 | Pemrenne 3agad. 13.05
93 | KontponpsHas pabora Ne5 o reme «CTpoeHHe aTOMa M aTOMHOTO SIAPaY. 16.05

Crtpoenue u 3Bosonus Beesiennoi (54)
94 | Cocras, cTpoeHue u npoucxoxaeHrne COTHEYHON CHCTEMBI. 16.05
95 | boapmue nnaneTsl COJTHEYHOM CUCTEMBI. 17.05
96 | Maubie Tenna COTHEYHON CHCTEMBI 17.05
97 | Ctpoenue, m3ydenue u 3Bosroius CorHia 18.05
98 | Ctpoenue u OBomonns BeeneHHoit 18.05
HTorosoe nopropenue (44)

99 | IloBTOpEeHHE TEMBI «3aKOHBI B3aUMOJICHCTBUS U IBHIKEHUS TEID» 19.05
100 | IToBropenue Tembl «MexaHnueckrue KoneOaHusl M BOJIHBL. «DJIeKTpoMarHuTHoe nojie. CTpoeHHe aToMan 20.05
101 | IIpomesxkyTO4Hasl aTTeCTalysl. 23.05
102 | UroroBsliii ypok 24.05




