


IHosicHUTEILHAA 3aNIUCKA

PaGouas mporpamma yue6HOTro npeamera pusuka pazpaboTana 1jist 00ydeHUs
B 7-9 kmaccax MBOVY «®efyeBCKas OCHOBHaA o01ieoOpazoBaTeibHas IIKOJIa» C
y4€TOM MPUMEPHON MPOrpaMMbl MO (pU3MKE U aBTOPCKOM mporpaMMbl « Pu3ukay 7
- 9 kmacc: dusuka. 7—9 kiaccel: pabouast mporpamma k juHud YMK A. B.
[Tepeimkuna, E. M. I'yTHuK: yueOHO-MeToanueckoe mocooue / H. B. ®unonosuy,
E. M. T'yrauk. - M.: Jlpoda, 2017. B coOTBETCTBUM C TpeOOBAHUIMU
dbenepaibHOro TroCyAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO
ob11ero oopasoBanus BToporo mokoJienus, 2009 r.

JlanHasi mporpamma JeTaJIu3upyeT M PacKpbIBAeT COJEpKaHUE CTaHAAPTA,
omnpenenseT oOILIyl0 CTpaTerurd OOy4YeHHUs, BOCIIMTAHUS W PA3BUTUA Y4alllUXCS
CpeACTBaMHM Y4eOHOro MpeaMeTa B COOTBETCTBUHU C IEISIMU M3Y4YEHHUs (PU3MKH,
KOTOPBIE OIpeEEIeHbl CTAHAAPTOM.

[ITkonbHBIN KypcC 10737095 — CHUCTEMOOOPA3YIOIIUMA TUTS
€CTECTBEHHOHAYYHbIX MPEIMETOB, MOCKOJbKY (U3HUYECKUE 3aKOHBI, JeXallue B
OCHOBE MUPO3JIaHMsI, SIBJISIOTCS OCHOBOM CO/IEpYKaHUSI KypCOB XUMUHU, OMOJIOTHH,
reorpaduu u actpoHoMuu. DU3MKa BOOPYKAET MIKOJIHHUKOB HAYYHBIM METOAOM
MO3HAHUS, TO3BOJISIONIMM MOTy4aTh OOBEKTUBHBIE 3HAHUSI 00 OKPY’KAIOIIEM MUPE.

B 7 m 8 xjaccax mpoMCXOJUT 3HAKOMCTBO C (PU3MYECKUMH SIBIICHUSMH,
METO/IOM HAy4YHOI'O MO3HaHUs, (OPMUPOBAHUE OCHOBHBIX (DU3NUYECKUX MOHATHMA,
npuoOpeTeHne yMEHUMl  U3MepATh  (U3MYECKUE  BEIMYUHBI, MPOBOAMTH
71a00paTOPHBII SKCIIEPUMEHT IO 33JaHHON CXEME.

B 9 kmacce HaumHaeTcs W3Y4YeHHE OCHOBHBIX (DU3WYECKUX 3aKOHOB,
nabopaTopHble pPabOThI CTAHOBATCS OOJEe CIOKHBIMU, IIKOJLHUKH ydaTCs
IUIAHUPOBATH SKCIEPUMEHT CAMOCTOSITENBHO.

Henu uzyuenus GuU3nKyu B OCHOBHOM IIIKOJIE CIEAYIOIIHE:

v/ yCBOEHME YYaIIUMHKCS CMBICIIA OCHOBHBIX MTOHSATHI M 3aKOHOB (DM3HKH,
B3aUMOCBSI3U MEX]ly HUMU;

v' (hOpMHUpPOBaHHE CHCTEMBI HAYYHBIX 3HAHHIA O TIPHPOJIE, €€
(byHIaMEHTAIbHBIX 3aKOHAX JIJI1 TOCTPOEHUS MTPEACTABICHUS O HU3UUECKOM
KapTUHE MUPAa;

v’ crcTeMaTH3alMs 3HAaHUH 0 MHOr000pa3uu 00BEKTOB U SIBJICHUH IPUPOIBI, O
3aKOHOMEPHOCTSIX MPOIECCOB U O 3aKOHaX (DU3UKU JIJIs1 OCO3ZHAHMS BO3MOKHOCTU
pPa3yMHOTO UCIIOJIb30BaHUS

v/ IOCTH)KEHHI HAYKU B JaJbHEHIIICM PA3BUTHH [T BIIH3AIIAM;

v' hopMupoBaHue yOSKICHHOCTH B IIO3HABAEMOCTH OKPYIKAIOIIEr0 MUPa K
JIOCTOBEPHOCTH HAYyYHBIX METOAOB €r0 U3y4EHHUS;

v/ OpraHu3aIys 3K0JOTHYECKOTO MBIIIICHHS ¥ [ICHHOCTHOTO OTHOIICHHUS K
IPUPOJE;

v/ pa3BUTHE TO3HABATEIBHBIX HHTEPECOB M TBOPUYECKUX CITOCOOHOCTEH
yUallMXcs, a TAKKE MHTepeca K paClIupeHUIo U yriIyOneHuto GUu3ndecKux 3HaHun
¥ BbIOOpa (U3HKU KakK MPO(HIBHOTO IpeaMeTa.

v' JIOCTIKEHHUE LeNieit 00eCIeunBaETCs PEIIEHHEM CIIEAYIONIMX 3a1a4:



Mexanuueckoe [BH)KEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKEHUE.
Cxkopoctb. Cpennsisi CKOpPOCTh IIPU HEPAaBHOMEPHOM JABMXKEHUHU. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBnenue uHepuMH. 3aKOH HMHepUMHU. B3aumonelcTBue Ten Kak IPUYHMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IMHHUILEC
00bEMa BellecTBa.

Cuna Kak XapakTepucTHKa B3auMojaeicTBus Tesl. Cuiia ynpyrocTd M 3aKOH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMS U CHUJIA
TsokecTy. Cuila TshKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Chnoxenune
CWJI, HaIllpaBJIEHHBIX MO OJHOM mpsiMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NTOKOsA. TpeHne B IPUPOJE U TEXHUKE.

JlemoHCcTpanumu.

1. HabmroieHne MeXaHu4ecKoro JBUKEHMs Tea.

2. I3smepeHne CKOpOoCTH IPSIMOJIMHEWHOTO JBUKEHUS.

3. HabmroneHue siBlNeHNs: HHEPLIUH.

4. HabnroeHrne n3MEHEHUs1 CKOPOCTH NPU B3aUMOJIEUCTBUH TEIL.

5. CpaBHEHHE MaCC MO B3aUMOJACUCTBUIO TEJ.

6. CiioxeHue CWI, HaIllpaBJICHHBIX 110 OJHOU MPSMOM.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. Onpenenenrie CKOPOCTH PABHOMEPHOIO JBMXKEHUS (IIApUKA B KUIAKOCTH,
MOJIEJIH JIEKTPUYECKOTO aBTOMOOMIIS M TaK Jlajee).

2. OmpeneneHre CpeaHed CKOPOCTH CKOJBXEHHs Opycka WM IIapuKa IIo
HAKJIOHHOU IUTOCKOCTH.

3. Onpezenenue MIOTHOCTH TBEPAOTO Tea.

4. OnpITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsokeHus —(aedopmarmn)
IIPYXXUHBI OT IPWIOKEHHOW CHJIBI.

5. OnbIThL, JEMOHCTPHUPYIOUIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBXEHUS OT
BECa Teja U XapakTepa CONPUKACAIOIINXCSI [IOBEPXHOCTEH.

Pazoen 4. /lagnenue meépovix me, dcuoKocmeii u 2a3oe.

Hasnenue. CrnocoObl YMEHBIIEHHUsI U YBEIUUYEHUs naBiieHus. /laBieHue rasa.
3aBUCUMOCTh JaBJ€HHUA raza oT oObéma, Temmeparypel. llepemaua naBneHus
TBEPABIMHU TEJIAMM, JKUIAKOCTAMH M Trasamu. 3akoH Ilackama. IImeBmatmueckue
MaIIMHbI. 3aBUCHUMOCThH JABJICHHS KHUJIKOCTH OT TIyOuHBI. ['mapocraTuueckuit
napajokc. Coobmaromuecs: cocyabl. [ uapaBanueckrue MexaHU3MBbI.

Atmochepa 3emmu u armocdepHoe AaBineHue. [IpuunHBI CylIecTBOBaHUS
BO3aymHOW o6osouku 3emiu. Ombit Toppuuennu. M3mepenne atmocdepHOro
JaBJeHUS. 3aBUCUMOCTh aTMOC(EpPHOTO AABJIEHUS OT BBHICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 1715 U3MEpeHus aTMOCPEPHOTO 1aBICHUSI.

JlelicTBre KUAKOCTU U Ta3a HA MOTPYKEHHOE B HUX TeEJO. BeITalKuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

JlemoHcTpanuu.

1. 3aBHCHMOCTB JaBIeHUS Ta3a OT TEMIIEPaTyphl.

2. Ilepenava naBieHUs KUAKOCTBIO U Ia30M.

3. CooO1aronmecs Cocy/bl.



v/ 3HAKOMCTBO yYaI[MXCs ¢ METOJOM HAYYHOTO MO3HAHKS U METOJaMMU
UCCJIeIOBAHUS OOBEKTOB U SIBIICHUN TPUPODL;

v/ IpruoOpeTeHne YYAIIUMHUCS 3HAHUI O MEXaHMYECKUX, TEUIOBBIX,
AIIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBICHUSX, PU3NYECKUX BETUUMHAX,
XapaKTEepU3YIOIIUX 3TH SIBJICHUS;

v' (hopMHUpOBaHHE y YUaIIUXCsA YMEHHUM HAOIIOAaTh IPUPOIHBIE SABICHUS U
BBITIOJIHATDH OIBITHI, JTA00OPATOPHBIE PAOOTHI M SKCIIEPUMEHTATbHBIEC UCCIIET0OBAHMS
C UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX TPUOOPOB, IMUPOKO MPUMEHSIEMBIX B
MIPAKTUYECKOM KU3HU,

v/ OBIIQJIEHHUE YUYAITUMHKCS TAKKMHU OOIIEHAYYHBIMH OHATHIMH, KaK
MPUPOIHOE SBJICHHE, SMIIUPUIECKU YCTAHOBJICHHBIN (DakT, mpobiemMa, TUIoTe3a,
TEOPETUYECKUMN BBIBOJI, PE3YJIbTAT

v/ SKCIEPHUMEHTAIBLHOM ITPOBEPKU;

v/ IOHMMaHKE YYAIIUMHUCS OTJIMYMI HAYYHBIX JaHHBIX OT HEMPOBEPEHHOM
uH(OpMaIUK, [IEHHOCTU HAYKH JIJIsl YIOBJIETBOPEHHUSI OBITOBBIX,
MPOU3BOICTBEHHBIX U KYJIBTYPHBIX MOTPEOHOCTEH UeIoBEKa.

Jdasi peanuzanum padodeil mMporpaMMbl HCHOJb3YKOTCH CJeIYIOLIHe
Y4eOHMKH:

1. ®uszuka. 7 xi.: yueOnuk / A.B. [1éppimkun. — 6-e uzg., crepeotu. - M.:
Hpoda, 2017 r.-224 c.;

2. ®uzuka. 8 ki.: yueOHuk / A.B. [I€pbimkuH. — 5-¢ u3md., crepeoTun. - M.:
Hpoda, 2017 r.-238 c.;

3. ®usuka. 9 ki.: yueOnuk / A.B. Il€peiukun, E.M. I'ytHuk. — M.: [dpoda,
2018 r.-319 c.

Cpoxu peanu3anuu NporpamMmsl — 3 roja.

[To yuebHOMYy 0Opa3zoBaTelbHOMY IUIaHY MIKOJIBI Ha M3y4YeHHE (PU3UKH Ha
JTarie OCHOBHOTO 00mero oOpa3oBaHusi OoTBoAWTCS 238 4., B TOM 4mcie: B 7
Kkiacce — 68 4., Bo 8 kjtacce — 68 4., B 9 xmacce — 102 4.

ITo3TOMYy B aBTOPCKYI0 IPOrpaMMy BHeCEHbI H3MEHEHMS

7 kaacc: Cokpaniensl 2 yaca u3 pazzgena «l[loBropenue»

8 kuracc: Cokpatensl 2 yaca u3 pasjaena «IloBropenue»

9 kaacc: He ucnons3ytores 3 yaca pe3epBHOIO BPEMEHH.



Coaep:xxanue 00yueHust

7 KJIIACC

Pazoen 1. @uzuxa u eé pov 6 ROZHAHUU OKPYHCAIOULE20 MUDAQ.

®uszuka — Hayka O npupone. SBimenus npupoxasl. Dusnueckue SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BenuuyuHbl. M3Mmepenue ¢usnueckux BenuyuH. Dusznueckue
npudopsl. [lorpemHocts u3mepeHunit. MexxayHapoaHasi CUCTeMa €IMHMII.

Kak ¢usuka u gpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT IPUPOLY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmogaemMoro siBieHus. Onucanue GuU3MUecKuX SBJICHUM C MOMOIIbIO MOJIEeTIEH.

JlemoHCcTpanumu.

1. Mexanuueckue, TeIIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBbBIC SBJICHUS.

2. ®usndeckue NpuOOPHl W MPOIEAYypa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM U
(G pPOBBIM IPUOOPOM.

JlabopaTopHbIie paOOTHI U OTIBITHI.

1. Onpenenenne EeHbI ASICHUS MTKAIbI H3MEPUTEIBHOTO MPUOOpa.

2. I3mepenue paccTosHUM.

3. 3Mepenne 00bEéMa )KUIKOCTH U TBEPJOTO Tea.

4. OnpeneneHue pa3MepoB MaJlbIX TE.

5. U3Mepenne TtemmepaTypbl OpPU MOMOIIM KUJIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPaTypBhl.

6. [IpoBeneHne ucciaeqoOBaHUs NO TPOBEPKE THUIIOTE3bI: JAIBHOCTH IOJIETA
HIapuKa, MyueHHOTO TOPU30HTAIbHO, TEM OOJIbIIE, UeM OOJIbIIE BBICOTA MTyCKA.

Pazoen 2. Ilepeonauanvuvie céedenus 0 CmpoeHuUU euiecmaed.

CrpoeHue BellecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOECHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBsI3b CKOPOCTH JBHMKEHHMS YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxeHue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BEUIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPIBIX
(KpUCTaIIMYeCKUX) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JlemoHcTpanuu.

1. Habnronenne 6pOyHOBCKOTO JIBHXKCHUSI.

2. Habmonenue nuddyszuu.

3. Habmonenue SIBJICHU, OOBSCHSIOIINXCS OPUTSHKEHHUEM WIH
OTTaJIKMBAaHUEM YACTHUII BEUIECTBA.

JlabopaTopHbIie paOOTHI U OTIBITHI.

1. Ouenka quamMeTpa atoMa METOJIOM PsiIoB (C UCToyib3oBaHuEM (oTorpaduii).

2. OnBITHI IO HAOTIOACHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO TCUCTBUS CHII MOJICKYJISIPHOTO TIPUTSIKEHUSI.

Pazoen 3. /leusncenue u e3aumooeiicmeue mei.



4. 'mapaBnuyueckuil npecc.

5. lIposirnenue aercTBUsI aTMOCHEPHOTO JTaBICHUS.

6. 3aBUCUMOCTb BBITAIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTH Teja
Y TJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLLIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcnoBue miiaBaHus TEJ: IJIABAHWE WIH MOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEW TeJIa U JKUJIKOCTH.

JlabopaTopHbIie paOOTHI U OTIBITHI.

1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTrpyKEHHOUN B
YKUJIKOCTh YaCTH TeJa.

2. OnpeneneHne  BHITAJKUBAIONICH  CWibl, JEUCTBYIOUIEH Ha  TeJo,
IIOIPYKEHHOE B )KUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIbI, JEHCTBYIONICH Ha TEJO B
KUJKOCTH, OT MACChI TEJA.

4. OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHUIIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KHUJIKOCTh YaCTH
T€Ja ¥ OT INIOTHOCTH XKUJKOCTH.

5. KoHcTpynpoBanue apeomMeTpa Uil KOHCTPYUPOBAHUE JIOJKU U ONIPENCICHUE
€€ rpy30N0AbEMHOCTH.

Pazoen 5. Paboma u mowgnocme. Iuepzus.

Mexannueckas padboTta. MoIHOCTb.

[IpocThie MexaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBmiio
paBHOBecus pbiuara. [IpumeHeHue TmpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W NOTCHIMANbHAS  DHEPIUSL.
[IpeBpallieHre OTHOTO BH/IA MEXAHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

JlemoHcTpanuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. Onpexnenenue pabOThl CUIIbI TPEHUS TIPU PABHOMEPHOM JIBXKEHHH TeJla IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. VccnenoBaHue yClIOBUM PaBHOBECHS phluara.

3. U3mepenune KIIJ[ HaKIOHHOM MIOCKOCTH.

4. 3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPTHUHU.

8 KNIACC

Pa3zoen 6. Tennoevie aenenus.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETHUYECKOH TEOPUU CTPOCHMS
BelecTBa. Macca U pa3Mmepbl aTOMOB M MOJeKyJd. OINBIThI, MOATBEPKAAIOIINE
OCHOBHBIE TTOJIO’KEHUSI MOJIEKYJISIPHO-KHUHETUUECKON TEOPUH.

Mogaenu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSIHUM  BeEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBONCTB Ta30B, KUJIKOCTEH U



TBEPIBIX TEJI HAa OCHOBE IOJIOKEHUM MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH.
CmaunBaHuE U KallWUISIPHBIE SIBJICHUS. TEIIOBOE pacIIUPEHUE U CHKATHE.

Temneparypa. CBs3p TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKECHUS
yactull. Buyrpennsass sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEW HHEPruu:
TeIIonepeaaya U COBEpULICHUE paboTHI. Bunsl TEIIONEepEaaun:
TEIUIONPOBOJHOCTh, KOHBEKIU S, U3IyYEHHUE.

KonuuectBo TemyioTel. YnaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEIIOBOro Oamadca. IlmaBienue w
OTBEpJICBAHME KPUCTAJUIMYECKUX BEIIECTB. YJelbHAsl TEIJIOTa IUIaBJICHUS.
[TapooOpa3oBanue u kouzaeHcamus. Mcnapenme. Kumenume. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EpHOTO
JABJICHUSI.

BnaxHocTts BO3myXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunuunel paboTel TemioBbix aBurateneit KIIJ[ TtermmoBoro aBuratess.
TennoBble ABUTATENN U 3aIIUTA OKPYKAKOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLICHHS YHEPTUH B TEIJIOBBIX NMPOLECCAX.

JlemoHcTpanuu.

1. Habnronenne 6pOyHOBCKOTO JIBH)KCHUSI.

2. Habmonenue nuddyszuu.

3. HaGmronenue siBneHU CMauMBaHUs U KAMWUISIPHBIX SBIICHUH.

4. HabmroieHre TEMI0BOTO PACITUPESHHS TEIL.

5. 3MeHeHue naBieHMs Tra3a NMpU HW3MEHEHHH 00bEMa M HArpeBaHUM WIIU
OXJIQXK/ICHUH.

6. [IpaBuna u3MepeHus: TEMIEPATYPHI.

7. Buapl Temionepenayu.

8. OxJnaxaeHue Mpu COBEpIICHUU PaOOThI.

9. HarpeBanue npu coBeplIeHUH pabOThl BHEITHUMU CUJIAMHU.

10. CpaBHEeHME TEIIOEMKOCTEHN pa3IMYHbIX BEIIECTB.

11. Habmronenue xumexnus.

12. Habmronenue nocTossHCTBa TeMIIepaTypbl IIPH TIJIaBJICHUH.
13. Moenu TeIUIOBBIX JIBUTaTEIEH.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. OnbITHI 10 OOHAPYKEHUIO TCUCTBUS CHII MOJICKYJISIPHOTO TIPUTSIKEHUSI.

2. OMBITHI IO BBIPAMMBAHUIO KPUCTAJUIOB MMOBAPEHHOM COJIM WJIA caxapa.

3. OnpITEl 1O HAOJIONCHUIO TETUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH W
TBEPIBIX TEJI.

4. OnpenencHue TaBICHAS BO3AyXa B OaJUTOHE IITIPHUIIA.

5. OnbITEL, JEMOHCTPUPYIONINE 3aBUCUMOCTh JIaBJICHHUSI BO3AyXa OT €ro
00bEMa U HArPEBAHUSI WIIH OXJIAXKICHHUS.

6. [IpoBepka rumnoTe3sbl JUHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUECKON TPYOKE OT TeMIepaTyphl.

7. Habnmronenne W3MEHEHMST BHYTPEHHEH »HHEpPruu Teja B  pe3yJibTare
Terionepeaayr U padboThl BHEIIHUX CHJI.



8. UccnenoBanne SBIIGHUS TEIUIOOOMEHA TPU CMEIIMBAHUHM XOJIOAHOU W
ropsiueu BO/IBI.

9. OnpeneneHne KOJWYECTBA TEIIOTHI, MOJYYEHHOTO BOJION MPU TEIII000OMEHE
C HarpeThIM METATIMYECKUM IIUITUHIPOM.

10. Onpenenenne yaeabHON TEIIIOEMKOCTH BEIIECTBA.
11. HccnenoBanue mpoiecca UCIapeHusl.

12. Onpenenenrne OTHOCUTEILHOM BIAXHOCTH BO3/1yXa.
13. Onpenenenne yaelbHON TEMIOTHI IUIABJICHUS JIBIA.

Pa3zoen 7. Inekmpuueckue u MaZHUmMHbLE A6INEHUAL.

Onextpuzaums Ten. JIBa poja sIeKTpUYECKHX 3apsioB. B3aumoneiictBue
3apsHKEHHbIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX T€J OT BEJIMYUHBI 3aps/I0B U PACCTOSIHUS MEXKTY TEJIAMH).

Onextpuueckoe mnoine. Hanpssk€HHOCTh s3nekTpuyeckoro noid. [IpuHimn
CYNEPHO3ULMH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn 3yeKTpUYecKUX 3apsAaoB. DJIEMEHTAPHBIM AJIEKTPUYECKUN 3apsill.
Crpoenne aroma. IIpoBogHMKM W AMDJIEKTPUKM. 3aKOH  COXPaHEHUS
IIEKTPUYECKOTO 3apsija.

ONEeKTpUYECKUA TOK. YCIOBHSA CYLIECTBOBAaHUS JJIEKTPUYECKOTO TOKA.
VICTOYHMKH MOCTOSHHOrO TOKA. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XMUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B MKHUIKOCTAX U ra3ax.

Onektpuueckass nenb. Cuima  Toka.  DJIEKTPUYECKOE  HAIMPSHKCHUE.
ConpoTuBIIEHHE MPOBOJHMKA. Y IEJIbHOE CONPOTUBJIEHUE BewlecTBA. 3akoH Oma
I ydactka nenu. llocnemoBarenbHOe M mapajuleIbHOE  COCAUHEHHE
IIPOBOJHUKOB.

PaGora u MOIIHOCTH DBJEKTpUUECKOro Toka. 3akoH Jlxoyns—JIenna.
DJeKTpUYecKre ey U MOTPeOUTeNn deKTpruuecKkoi s3ueprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTostHHBIE MarHUTHI. B3anMoaelicTBUE OCTOSHHBIX MArHUTOB. MarHutHoe
nosie. MarautHoe moje 3eMJIM M €ro 3HadeHue Uil >KM3HU Ha 3emse. OnbIT
Opcrena. MarauTHOE 1OJIE AIEKTPUYECKOro TOKa. [[puMenenne 31eKTpOMaraHuToB
B TEXHHKE. JlelicTBME MarHMTHOrO IIOJsI HAa TNPOBOJHUK C  TOKOM.
OIIEKTpOABUIaTENIb IOCTOSHHOTO TOKA. [crnosib30BaHME JIIEKTPOJBHUraTeici B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. fBieHue 37MeKTpoMarHUTHOW MHAyKuuu. I[IpaBuino Jlenna.

DneKTporeneparop. CrocoObl  TMONIy4eHHUS ~ DJEKTPUUYECKOH  DSHEPIHH.
DNEKTPOCTAHIIMK HAa BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHH.
JlemoHcTpanumu.

1. DnexTpuszanus Ten.

2. JIBa pojia aEKTpUUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEJl.
3. YCTpOMCTBO U AEHCTBUE AJIEKTPOCKOIIA.

4. DnexTpocTaTudyecKas UHAYKIIHS.

5. 3aKOH COXpaHEHHUs JIEKTPUUECKUX 3aps0B.

6. [IpOBOTHUKY U JUAIEKTPUKH.

7. MoaenupoBaHU€ CUIIOBBIX JIMHUM AJIEKTPUYECKOTO MOJIA.

8. ICTOYHMKYM TOCTOSTHHOTO TOKA.



9. leficTBUA 3IEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHUI TOK B KUKOCTH.

11. ["a30BbIi pa3psia.

12. N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

13. W3mepeHne 3IeKTpUIeCKOTO HaNPSKEHUS BOJIbTMETPOM.

14. Peocrar 1 marazuH cCOnpoTUBIICHUH.

15. BzaunmoaelicTBue NOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTHU Pa3/I€JICHNs IIOJIFOCOB MAarHUTA.

17. MonennpoBaHHE€ MAarHUTHBIX MOJIEW NOCTOSTHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MarsuTHO€ 1oJje ToKa. JJIeKTPOMArHuT.

20. JlelicTBME MarHUTHOTO MOJI HA POBOJHUK C TOKOM.

21. DIEKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

22. HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHAYKIIHH.

23. Omnbitel Dapanes.

24. 3aBUCUMOCTh HANPABJICHUS HHAYKIMOHHOIO TOKa OT YCIOBUWM €ro
BO3HUKHOBEHUS.

25. DJIEKTPOreHEePaTOp NOCTOSIHHOTO TOKA.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. OnpITel 1O HAOMIOACHUIO JJEKTPU3alUA Tell UHAYKIUMEH U 1pH
COTIPUKOCHOBEHHH.

2. UccnenoBanue JACHCTBUS DJICKTPUYECKOTO TIOJISI HA TMPOBOJAHUKH U
JTUDJICKTPUKH.

3. COopxka u mpoBepKa pabOThI AIEKTPUIECKON TN MTOCTOSTHHOTO TOKA.

4. VIamepeHue u peryImpoBaHUE CUIIBI TOKA.

5. M3mepeHnne u peryJmpoBaHre HANIPSKCHUSL.

6. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WAYLIETO Yepe3 pPe3ucTop, OT
COMNPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

7. ONBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JIEKTPUUECKOTO COMPOTUBIICHHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IIIOIIaN MONEPEYHOI0 CEYEHUS U MaTepHaia.

8. IIpoBepka TmpaBuiia CIOKEHHUS HANPSHKEHUW TMpU  TOCIEI0BATEIHLHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBwiia i CUJIbl TOKAa MNPU NApPAIEIbHOM COEAUHEHUH

PE3UCTOPOB.

10. Ompenenenre pabOTHl  BIEKTPUYECKOTO TOKA, HAYIIETO dYepe3
pE3UCTOP.

11. OnpenesieHne MOUIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

12. HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO Yepe3 JaMIIOUKY,
OT HANpPSKEHUS HA HEH.

13. Onpenenenue KIIJ[ narpeBares.

14. HccnenoBaHre MarHUTHOTO B3aUMO/IEUCTBUSI TOCTOSIHHBIX MarHUTOB.

15. W3yyeHue MarHMUTHOrO TIOJSI TOCTOSIHHBIX MArHUTOB TIPU  HX

00bEIMHEHUU U pPa3JIeJICHUH.



16. HccnenoBanue nREUCTBHUS JJIEKTPUYECKOIO TOKAa HA MArHUTHYIO

CTpEJIKY.

17. OnpIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS
KaTYIIKU C TOKOM M MarHuTa OT CUJIbI TOKA U HAIIPaBJICHHS TOKA B KaTYIIIKE.

18. N3yueHne nercTBUsI MAarHUTHOTO IOl HA TPOBOJIHUK C TOKOM.

19. KoncTpynpoBanue u u3ydeHue paboThl AIEKTPOABUTATES.

20. N3mepenue KIIJI anekTpoaBUTraTeibHON YCTAHOBKH.

21. OnbIThl MO UCCIEAOBAHUIO SIBIICHUS SJIEKTPOMATHUTHOM WMHIYKIIUU:

HCCICA0OBAaHHUC W3MEHECHMI 3HAUYCHUS U HarpaBJICHUA MHAYKIMOHHOT'O TOKA.

9 KIIACC

Pazoen 8. Mexanuueckue s6j1enus.

Mexanuueckoe JBWKeHuWe. MarepuanpHas Touka. (Cucrema  OTcuéra.
OTHOCHUTEIIBHOCTE MEXAHWYECKOI0 JBIKEHHUsA. PaBHOMEpHOE IPSMOJIMHEHHOE
nerkeHne. HepaBHoMepHoe npsMonuHenHoe aByxkeHue. CpeaHsas U MTHOBEHHAs
CKOPOCTb T€Jla IPY HEPABHOMEPHOM JIBHKCHHH.

VYckopenne. PaBHOyckOpeHHOe IpsiMOJMHENHOe aABmkeHue. (CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE aBMKEHHE 1O OKpyxHOcTu. Ilepnox u 4vacrora oOpaieHwus.
JIuneiiHas u yriaosas CKOpOCTH. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

IlepBoiii 3ak0H Hprorona. Bropoi 3akon Herorona. Tperuy 3akoH HproToHa.
[IpyHIMN Cyneprno3uuuy CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHs CKOJIbKEHHUs, cuia
TPEHUs IOKOSI, APYTUE BBl TPEHUS.

Cuna TSDKECTM W 3aKOH BCEMHPHOTO TITOTEHHs. YCKOpeHHEe CBOOOJHOTO
nageHus. J{Bwxenue ruianer Bokpyr Connma. IlepBas kocMuueckass CKOpOCTb.
HesecoMoCTh 1 ieperpysKu.

PaBHOoBecue MarepuanbHONW TOUYKH. AOCONIOTHO TBEpJOEe Tejao. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3smeHeHne ummynbca. VMimynbsC cuiibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE ABMKEHUE.

Mexannueckas paboTa U MOIIHOCTb. PaboTa cuil TAKECTH, yIPyTrOCTH, TPEHMSL.
Cesi3p sHepruum u padotel. [loTeHnManpHas SHeprus Tena, MOAHATOrO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHnmanbHas sHeprus ckaTtou npykuHel. Kunernaeckas
sHeprusa. TeopeMa 0 KMHETHYECKOW SHEPruH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPIUH.

JlemoHcTpanumu.

1. Habmroienne MexaHM4ecKOro JIBMKEHHs Tela OTHOCHTEIbHO Pa3HbIX Tell
OTCYETA.

2. CpaBHeHue IyTed M TPACKTOPUM [BWKEHHsS OJHOIO M TOrO XK€ Tela
OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

3. 3mepenne CKOpOCTH U YCKOPEHUs IPSMOJIMHEMHOTO JIBUKECHHS.

4. HccrnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO IBUXKCHMS.

5. Habmronenue 1BUKEHUS Tella 10 OKPYKHOCTH.



6. HaGmronenne MexaHW4ecKuX SIBIICHUH, MPOUCXOAIINX B CUCTEME OTCYETA
«Tenexxka» mpu e€ paBHOMEPHOM W YCKOPEHHOM JBWKCHHH OTHOCHUTEIHHO
KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHHS TeJa OT MacChl Teja W JCHCTBYIOIIEH Ha HEro
CHUTBI.

8. HabmroneHne paBeHCTBA CHII TIPH B3aUMOJICHCTBUU TEIl.

9. I3MeHeHune Beca Telia Py YCKOPEHHOM JBM)KCHUU.

10. [Iepenaya nmmysbca py B3aMMOIEUCTBUN TEIL.

11. [Ipeobpa3oBanus SHEPTrUU NpU B3aUMOJCHCTBUH TEI.

12. CoxpaHeHHe UMITyJIbCa ITPU HEYPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHHe UMITyJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
14. Habmronenne peakTHBHOTO JIBUKECHHUS.

15. CoxpaHeHHe MEXaHUYECKON YHEPTHH MPU CBOOOTHOM IMaICHUH.

16. CoxpaHeHMEe MEXaHMYECKON DSHEpPruuM MNpu JABWKEHHU Tella MOJ

JNENUCTBUEM IPY>KUHBI.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. KoHcTpyrpoBaHue TpakTa AJjisi pa3roHa U JalbHEHIIEro paBHOMEPHOTO
JIBKEHUS IAPUKA WIH TEJEKKU.

2. OmnpepneneHre CpelHel CKOPOCTH CKOJBXEHUsT Opycka WM ABUKEHUS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

3. OmpeneneHne yCKOpPEHHsl Tejla IpPU PABHOYCKOPEHHOM JBHKEHUU IIO
HAKJIOHHOM IUIOCKOCTH.

4. VccrnenoBaHue 3aBHUCHUMOCTH MYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBDKEHUU 0€3 Ha4aIbHOU CKOPOCTH.

5.IlpoBepka THUMNOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBIKEHUU 0e€3
HAa4yaJIbHOM CKOPOCTH IyTH OTHOCATCA KaK psJ  HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJJMHAKOBBI.

6. UccnegoBanne 3aBUCHUMOCTH CHUJIBI  TPEHUS CKOJBXKEHUS OT  CHIIbI
HOPMAJILHOTO JIaBJICHHUS.

7. Onpeaenenne Ko3PPUIMEHTa TPEHUS CKOJIbKEHUS.

8. Onpenenenue )XECTKOCTU MPYKUHBI.

9. Onpeaenenue padOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIXKEHHH TeJla IO
TOPU30HTAJILHOM MOBEPXHOCTH.

10. Omnpenenenne paboOThl CUJIBI YOPYTOCTH TpHU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.
11. N3yuyeHune 3aKkoHa COXpAHEHMs SHEPTUU.

Pazoen 9. Mexanuueckue Ko1eb6anus u 60JiHbl.

KonebatenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHUKU KOJCOAHWIA: TEPUO,
4acToTa, aMIUINTya. MaTeMaTudecKuid U NPYKUHHBIN MasTHUKU. [IpeBpainenne
SHEPIUU NPU KOJIEOATETbHOM IBUKEHUM.

3aryxapomue — KojeOaHus.  BpIHyxkneHHble — kosebOaHus.  Pe3oHalc.
Mexanndeckue BosiHbl. (CBOMCTBa MeXaHUMYeCKUMX BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. [[MHA BOJHBI M CKOPOCTH €€  pacIpOCTPaHEHUS.
Mexanudeckre BOIHBI B TBEPAOM TeJle, CEHICMUYECKHE BOJIHBI.



3Byk. I'pomkocTh 3Byka M BbicoTa ToHa. OTpaxeHue 3Byka. MH(]pa3Byk u
yJIbTPa3BYK.

JlemoHcTpanuu.

1. HaGntonenue kosiebaHuM Tel TOJ JACMCTBUEM CHIIBI TSXKECTH U CHIIBI
YOPYTOCTH.

2. HabGmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

3. HaGntoneHue BIHYKJIEHHBIX KOJICOaHUN 1 pe30HaHca.

4. PacnipocTpaHeHUE MPOJOJIbHBIX U MTONEPEYHBIX BOJH (HA MOJENH).

5. HabmroieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTUYECKHI pEe30HAaHC.

JlabopaTopHbIie paOOTHI U OTIBITHI.

1. Onpenenenue 4acTOThl U Meproia KoiaeOaHUl MaTeMAaTUYECKOT0 MasiTHUKA.

2. OmpeneneHue YaCTOTHI U IEproaa KoJaeOaHui Npy>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCMMOCTH TepUOja KOJeOaHUW TOJIBEIIEHHOIO K HHUTH
rpy3a OT JAJUHBI HUTH.

4. VccnenoBanre 3aBUCHUMOCTH MepUoja KOJIEOAHUM MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepUOAa KOJeOaHWM TIpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Tpy3a.

6. OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJla  KOJeOaHHit
NPYXUHHOTO MasATHUKA OT MACChI IPy3a U )KECTKOCTH MPY>KUHBI.

7. U3mepenne ycKopeHus: CBOOOTHOTO TaJCHMUS.

Pazoen 10. dnekmpomaznummnoe none u I1eKMPOMAZHUNHBLE B0JIHDbL.

ONeKTpOMarHuTHOE  MoJie.  ODJEKTPOMarHuTHele  BOJHbBL.  (CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. Illkama s3neKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

DnekTpoMarHuTHas mnpupoja cera. CkopocTh cBeTa. BoiHOBBIE cBoiicTBa
CBeTa.

JlemoHcTpanuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. U3yueHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C TOMOIIbIO MOOMIBHOTO
TenedoHa.

Pazoen 11. Ceéemogwie ag1eHus.

JIyueBas monenb cBera. Mctounuku cBeta. [IpsmonuHeiiHoe pacipocTpaHeHue
ceera. 3armenusi Connua u Jlynsl. Otpaxkenue cBera. [lnockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[Ipenomnenue cBeTa. 3akoH MpenaomiieHus cBera. llonHoe BHyTpeHHee
oTpaxxeHue cBera. Mcmonab30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop nydeit B auH3e. Ontuyeckas cuctemMa (oroanmnapara, MUKpOCKOIIa
u Teneckomna. ['na3 kak onrtuyeckas cucrema. biiM3opykocTs U 1abHO30PKOCTb.

Paznoxenune Oenoro cBera B cnektp. Onbitel HbtoTona. Croxenue
CIEKTpaJbHBIX 1IBETOB. Jlucnepcusi cBeTa.



JlemoHcTpanumu.

. [IpsamonnHETHOE pacIpOCTPaHEHHUE CBETA.

. OTpaxeHue cBera.

. [lony4yeHnue n300pa>keHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
. [IpenomiieHue cgera.

. OnTuyeckuii CBETOBOJ.

. X0/ Tyuel B cOOUparoIieit JTuH3e.

. X0 Ty4el B pacCEUBAIOLIEH JIMH3E.

. [Tonydenune nzo0paxeHu ¢ MOMONIBIO JIUH3.

. [Ipunuun geiicTBus gporoanmnapata, MUKPOCKOIA U TEIECKOIIA.

10. Mopens rinasa.

11. Paznoxxenue 6e10ro cBeTa B CHEKTP.

12. [Tonydenue 6enoro cBera MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. UccnenoBanue 3aBUCHUMOCTH YIja OTPa)K€HHMsS CBETOBOrO Jiyya OT YyrIja
NaJICHHUS.

2. 3yueHue xapakTEepUCTHK U300paKeHUs MPEAMETa B TUIOCKOM 3epKajle.

3. UccnenoBanue 3aBUCUMOCTHM yIJIa MPEJIOMIIEHHUS] CBETOBOrO Jyda OT YIJja
NaJICHNS Ha TPAHUIIE «BO3LYyX—CTEKIIO».

4. ITonyyeHnre n300paKeHHI C TOMOIIBIO COOMPAIOIIEH JTNH3BI.

5. Onpenenenue (OKYCHOTO PACCTOSHUS M ONTHUYECKOM CHUIIBI COOMparomen
JIUH3BI.

6. OnBITHI 11O Pa3NIOKEHUIO OEJI0r0 CBETa B CIEKTP.

7. OnpITBl MO BOCHPUATHIO I[BETA MPEAMETOB MPU HUX HAONIOACHUU uepe3
[[BETOBBIE (DPUIIBTPHI.

Pazoen 12. Keanmoegvie sa61eHus.

Omneitel Pe3epdpopna m mnanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u norniouieHre cBera atroMoM. KBaHThI. JIMHEHYaThIE CIEKTPBI.

PanuoaktuBHOCTh. Anb(da-, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snapa. W3ortonbsl. PannoaxTuBHBIE
npeBpaieHus. [lepron nonypacnana aTOMHBIX s1Ep.

SnepHple peakuuu. 3aKOHBI COXPAHEHMS 3apsI0BOIO U MACCOBOTO YMCEN.
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas osHepretuka. JleWCTBUS pPAaAMOAKTUBHBIX M3JIYYEHUHW HA JKUBBIC
OpTraHU3MBI.

JlemoHcTpanumu.

1. CrieKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnexTpsl pa3InyHbIX T'a30B.

3. Cnexktp BoaOpoa.

4. HaGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuérurka MOHU3UPYIOIINX U3TyUCHH.

6. PerucTpanus usiny4eHus NpupoaHbIX MUHEPAIOB U MPOIYKTOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. HaGnroenue CrulonIHbIX U JIMHEMYaThIX CIIEKTPOB U3ITyUYECHHUS.
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2. UccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUN YACTHIIHI TIO TOPMO3HOMY ITyTH
(o gotorpadusm).

3. U3mepenne paanoakTuBHOTO (OHA.

[ToBTOpUTENHEHO-0000ITAIOIINN MOTYIIb.

[ToBTOpHUTENEHO--0000MIAIONINI MOAY/Ih MPEAHA3HAYCH AJII CUCTEMATHU3AINH
U O00O0OmIIeHWs] MPEAMETHOTO  COJCpXKaHUS M OMNbITa  JCSATEILHOCTH,
pUOOPETEHHOTO TP U3YUYCHUHU BCETO Kypca (PU3WKH, a TaKkkKe ISl TOJATOTOBKH K
OCHOBHOMY TOCYJApCTBEHHOMY »JK3aMeHY MO0 (u3uKe i OO0ydJaroIuxcs,
BBIOpABIINX ATOT YUEOHBIH MpPEIMET.

[Ipy m3ydeHNM AAHHOTO MOJYJIS PEATU3YIOTCS M CUCTEMATHU3UPYIOTCS BHIIBI
NESATETLHOCTH, HA OCHOBE KOTOPBIX OOECTICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAyYHAass TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIICIOBAHUS
SIBIICHUN TPUPOABI W TEXHHWKH, OBJIAJCHUE YMECHHSIMH OOBICHATH (DU3HUECKHE
SIBIICHUS, TIPUMEHSSI TIOJNyYeHHBIC 3HAHUS, peIaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIE U IKCTIEPUMEHTAIIBHEIE.

[TpuHIUIIHATHHO NEATETHPHOCTHBIA XapaKTep NaHHOTO pa3jielia pealnu3yeTcs 3a
C4€T TOTO, YTO OOYUAIOIIUECS BHIMOITHSIOT 331aHUS, B KOTOPBIX UM MPEAJIaracTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHWHA pacro3HaBaTh M HAYYHO OOBSICHATH
dusnyecKkre SBICHHS B OKPYKAIOIIEH MPUPOIe U MMOBCETHEBHOMN )KU3HMU;

UCITOJIP30BAaTh HAYYHBIE METOJBI MCCICIOBAaHUS (PU3HUECKUX SIBICHUN, B TOM
YUCIIe JIJIS IPOBEPKH TUTIOTE3 U TIOJTYYCHHS TEOPETUIECKUX BHIBOJIOB;

OOBSACHITh HAyYHBIE OCHOBBI HAMOOJEE€ BAXXHBIX TOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTHA, HapuMep, MPAKTUIECKOTO UCIIOIH30BAHUS PA3TMYHBIX HCTOYHUKOB
DHEPTrUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUJIOB
DHEPTHUHU.



Ilnanupyembie pe3yJbTAaThl 0CBOCHUSA NMPOTrPAMMBbI 10 (U3MKe HA YPOBHE
OCHOBHOTI'0 00111er0 00pa3oBaHMs

N3yuenue pu3nku Ha ypOBHE OCHOBHOTO OOIIIET0 00pa30BaHus HAMIPABIEHO HA
JOCTHKEHUE JIMYHOCTHBIX, METANPEAMETHBIX M TMPEAMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTATOB.

B pesynbrare nzydeHus pU3MKu Ha YpOBHE OCHOBHOIO 00ILEro 00pa3oBaHus y
oOyuaromierocss OyayT c(OpPMHUPOBAHBI CIEAYIOLUIUE JUYHOCTHBIE PE3YJbTaThl B
YaCTH:

* 1) maTpuoTUYECKOTO BOCIIUTAHUS:

* MPOSIBJICHHE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOMN
(bu3nYECKO HAYKH;

* I[IEHHOCTHOE€ OTHOIICHHE K JOCTHKEHHUSIM POCCUIUCKUX YUEHBIX--(PU3UKOB;

* 2) rpaKJaHCKOI'0 U JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

* TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM IOCTHKEHH
buzukwy;

* OCO3HaHUE BAXHOCTH MOPAJIbHO--3TUYECKUX MPUHLHUIIOB B JEATEIbHOCTH
Y4EHOTO;

* 3) 5CTETUYECKOr0 BOCIUTAHUS:

* BOCHPUATUE ICTETUUECKUX KAadyeCcTB (PM3MUECKON HAayKu: €€ rapMOHUYHOIO
HOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HEHHOCTU HAYYHOI'O [TO3HAHUS:

* OCO3HAaHUE LEHHOCTU (PU3MUECKONM HAyKHM KaK MOIIHOTO HMHCTPYMEHTa
[I03HAHKUSI MHpPA, OCHOBBI PAa3BUTUS TEXHOJIOIMU, BaXKHEWILEH COCTAaBJIIOLIECH
KYJbTYPBI;

* pa3BUTHE HAy4HOH II0003HATENILHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

* 5) bopMupOBaHUs KyIbTYpPbI 30POBbS M SMOIIMOHATILHOTO OJIArOMOTY Y S

* OCO3HAaHUE IIEHHOCTH Oe30macHoro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJOTMUYECKOM MHpE, BaXXHOCTH TpaBUJ OE30MaCHOTO TMOBEACHUSA HA
TpPaHCIIOPTE, HA JOPOTax, C OJJIEKTPUUYECKHUM M TEIUIOBBIM OOOpYIOBAaHHUEM B
JIOMAILIHUX yCIIOBUSX;

* c(OpMUPOBAHHOCTb HaBbIKa pe(JIeKCUU, NPU3HAHME CBOEro IIpaBa Ha
OLIMOKY U TAKOTI'O )K€ IIpaBa y APyroro 4ejoBeKa;

* 6) TpyZIOBOTO BOCIIUTAHUS:

* AKTUBHOE ydyaCTHME€ B pEUIEHMHM NPAKTHUUECKUX 3ahad (B pamMKax CEMbH,
o0pa30BaTesIbHON OpraHu3aluu, ropoja, Kpas) TEXHOJIOIMYECKON U COLMaIbHOU
HAIPaBIEHHOCTHU, TPEOYIOIIMX B TOM YHCTe U (PU3NUECKUX 3HAHUM;

* HMHTEpEC K MPAKTUUECKOMY M3YUECHHIO MPOPECCHil, CBSI3aHHBIX C (HU3UKOI;

* 7) BKOJIOTUYECKOI'0 BOCITUTAHUS:

* OpHEHTalMs Ha MpUMEHEeHHE (U3NYECKUX 3HAHUU JJIs pelIeHUs 3a7ad B
o0JacTu OKpy)Karollel Ccpeapl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKA HX
BO3MO>KHBIX ITOCIEACTBUN JJI1 OKPYKAIOIEW CPEJIbI;



* 0CO3HaHHUE TN00AJBHOrO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTel Hx
pelIeHus;

« 8) amanranuu K H3MEHSIOIIMMCS YCIOBUSM COLMAIBHOM WU MPUPOAHOMN
CpEeJIbl:

* NOTPeOHOCTb BO B3aUMOJCHCTBUM IPU BBIOJHEHUU WCCIENOBAaHUN U
IPOEKTOB (PU3NYECKON HANIPaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSM JPYTUX;

* TOBBIIIEHHE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JeSITEIbHOCTD;

* MOTpeOHOCT, B  (OPMUPOBAHMU HOBBIX 3HAHHWM, B TOM  YHCIE
bopMynupoBaTh UAEH, MOHATHS, THIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSIX;

* OCO3HaHWE Ne(PHUIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B
obnactu pu3uKy;

* IUIAHUPOBAHHUE CBOETO pa3BUTHUA B MPHUOOPETEHUH HOBBIX (U3MUECKUX
3HAaHUM;

* CTpEMJICHME aHAIM3UPOBATh U BBISABIATH B3aUMOCBSI3H MIPUPO/IBI, 00IIECTBA
Y DKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

* OLEHKAa CBOUX JAEUCTBUHM € Y4YETOM BIUSHHUS Ha OKpPYXKAaloOIIyl cpeny,
BO3MO>KHBIX [VIOOAJIBHBIX TOCIEICTBUM.

MeTtanpeameTHbie pe3yJbTaThl

B pesynbrare ocBoeHUs MporpaMmbl 1o (pr3uKe Ha yPOBHE OCHOBHOTO OOIIIETO
obpazoBanusi y oOydaromierocss OyayT chopMHupoBaHbI MeTanpeIMETHBIC
PE3yNIbTaThl, BKIIIOUAIOIIUE TIO3HABATENIbHBIC YHUBEPCAIbHBIC YIeOHBIC NEHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEpCAJbHbIC  Y4eOHBIE  JCHCTBHSI,  PETYyJISTHBHBIC
YHUBEpCaIbHbIC YI€OHbIE TEHUCTBUSI.

Ilo3nasamenvnule ynueepcanvhvle yuednvle oeiicmeus

ba3oBele nornueckue AEUCTBUSA:

* BBISBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPHU3HAKH OOBEKTOB
(s1BNIEHUI);

* YCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK KiIacCHU(PUKAIUMA, OCHOBAHUS JIS
000011IeHUs ¥ CPAaBHEHHUS;

* BBISBIISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B pacCMaTpUBAEMbIX (pakTax,
JAHHBIX U HAOJIIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SBICHUSIM;

* BBISBISATh NPUYUHHO--CIICJICTBEHHBIE CBSI3M MPU HU3YyYEHUU (UBHUECKUX
SBJICHMM M TMPOILIECCOB, JEJIaTh BBIBOJBI C MCHOJIB30BAHMEM JAEAYKTHUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIJIBUTaTh THUIOTE3l O  B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

* CaMOCTOSITENILHO BBIOMPATH CIOCOO pelieHusl y4eOHOH (u3ndecKoi 3aaauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHHS, BHIOOP HamOOJee TMOIXOJSAIIEIO C
y49E€TOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBrie nccienoBaTenbCKrue JEHCTBUS:

* WCIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT TTO3HAHMSI,



* MPOBOJAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOKHBIN
¢u3nueckuil IKCIEpUMEHT, HEOOJIbIIIOE UCCIIEJOBAHNE (PU3UUECKOTO SBIICHUS;

* OLECHMBATh HA MNPUMEHUMOCTb U  JIOCTOBEPHOCTb  HH(OPMAIHIO,
HOJYYEHHYIO B X0JI€ HCCIIeIOBaHUS WA AKCIICPUMEHTA;

* CaMOCTOSITENFHO (HOPMYIUpPOBATH O0OOOIIEHHUS W BBIBOJBI IO pe3yJibTaTaMm
NpOBEAEHHOTO HAOIOACHNUS, OTIBITA, UCCIIEJOBAHUS;

* MPOTHO3MPOBATH  BO3MOXKHOE  JajlibHeiee  pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, a TaKXK€ BBIABUTATh MPEANOJIOKEHUS 00 HMX pa3BUTUM B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabota ¢ nuadopmanueii:

* MPUMEHATH Pa3INYHBIE METO/bl, HHCTPYMEHTHI M 3alpoChl MPU MOUCKE U
orOope nHpOpPMaLIMU WIH JAHHBIX C YIETOM MPEATOKEHHOU yueOHOM PU3nUecKoi
3a]a4u;

* aHaJIM3MpPOBaTh, CHUCTEMATH3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIIHIO
pa3IUYHBIX BUIOB U (OPM IpE/ICTaBICHUS;

* CaMOCTOSITENIbHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMYy  TpeICTaBICHUS
MHPOpPMALlMM W WUTIOCTPUPOBATh pEIIaeMble 33Jaud HECJIOKHBIMU CXEMaMH,
ararpaMMamMu, HHOU TpaduKoi U X KOMOMHALIUAMU.

Kommynuxamuenvie ynusepcanvhole yueoHvle 0eiicmeus:

* B XoA€ O0OCyXJIeHus yueOHOro Marepualna, pe3ylbTaToB J1abopaTOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJCH, HallEJICHHbIE Ha pEIIeHUE 3aJaud | MOJIepKaHHe
0J1arokeIaTeIbHOCTH OOIICHUS,

* COTOCTAaBIIATH CBOM CYXKJICHHUSI C CYKICHHUSIMU JIPYTUX YYaCTHUKOB TUAJIOTa,
oOHapyXUBaTh Pa3In4Ke U CXOJCTBO MO3UIIHIA;

* BBIPXATh CBOIO TOUKY 3PCHHSI B YCTHBIX M MMCbMEHHBIX TEKCTaX;

* MyOJUYHO TPEACTABIATH PE3yIbTaThl BBIMOJHEHHOTO (PU3MYECKOTO OTbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHMS, POCKTA);

* TIOHMMAaTh U UCTOJbH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHANBUIYaIbHON
paboThI MPU pelIeHN KOHKPETHON (HU3NUECKOMN MpoOIeMBblI;

* TPUHUMATH [IEJM COBMECTHOM JESITeTbHOCTH, OPTaHU30BBIBATh ICUCTBUS 110
e€ MOCTIDKEHHUIO: paclpeleNsaTh poJid, OOCYKIaTh TPOIECCHl U PEe3ybTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJBKUX JIIOJICH;

* BBINOJHITH CBOIO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOIO pe3yjbTaTa IO
CBOEMY HAIPABICHUIO W KOOPAWHUPYS CBOM NEUCTBHUS C JIPYTUMH UICHAMHU
KOMaH/IbI,

* OIICHWBATh KAa4ECTBO CBOErO BKJIAJa B OOIIMI TPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENTEHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

Pezynamuenvie ynusepcaivbnole yueoHnbvle 0eiucmeus

Camoopranuzanusi:

* BBISBIISATH MPOOJEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYAIUSIX, TPEOYIOMUX IS
peteHus: GU3NYeCKuX 3HaHUM;



* OPUEHTUPOBATHCS B  PA3IMYHBIX MOAXOJAX  MNPUHATUA  PEUICHUU
(MHIMBUAYAJIbHOE, IPUHSATHE PEIICHUS B TPYIIE, IPUHATHE PELICHUHN TPYIIOoN);

* CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM pelieHus (U3NYEeCKO 3aaauu WM
IlaHa MCCIENOBaHUA C Y4YETOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, ApryMEHTUPOBATH MPEIJIaracMble BAPUAHTHI PELICHUN;

* JenaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIA NHTEIUIEKT:

* JaBaTh aJ€KBATHYIO OLEHKY CUTYyAallMH U Mpeiarath IjiaH €€ H3MEHEHNUS,

* OOBSACHATH TPUYMHBI  JOCTHKEHUS  (HENOCTI)KCHHS)  PE3yJIbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

* BHOCHUTb KOPPEKTUBBI B JESATEIbHOCTH (B TOM YHCII€ B XOJi BBINIOJIHEHUS
(GU3NYECKOT0 HCCIENOBAHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIMNXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIKNX TPYAHOCTE;

* OLEHHBATh COOTBETCTBUE PE3yJIbTaTa LUEIU U YCIOBUIM;

* CTaBUTbH ceOsl HA MECTO JAPYroro 4ejaoBeKa B XOJ€ CIopa WM JUCKYCCHUU HA
Hay4YHYI0 TEMY, TOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYrOro;

* TIpU3HABATh CBOE MPaBO HAa OMIMOKY MpU pelIeHUH PU3NYECKUX 3a/1a4 WU B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYroro.

IIpeamMeTHbIe pe3yabTaThl

K koHiy oOydenus B 7 Kjacce mpeJMETHbIE pPe3yibTaThl HA 0a30BOM YpOBHE
JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUAIOIITUXCSl YMEHUMN:

* HCIOJB30BaTh MOHATHUA: (QU3NUECKUE U XUMUUYECKHUE SIBJICHUsI, HAOII0/ICHHE,
OKCIEPUMEHT, MOJENb, THUIIOTE3a, CAWHUIBI (U3NYECKUX BEJIMYMH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHUS BemiecTBa (TBEpAOE, KHUAKOE, Ta3000pa3HOe),
MEXaHMUYECKOE JIBIDKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHENHOE),
TpaeKTOpHsi, PaBHOJACHCTBYIOMAs cuia, aedopMmanus (ynpyras, IuiacTHdeckas),
HEBECOMOCTbH, COOOIIAIOIINECS COCYIbI;

* pasnu4uarh siBNeHus (aud@ys3us, TEIIOBOE IBUKEHUE YACTHUI] BEIIECTBA,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBHXKCHUE, UHEPIIUS, B3aUMOICHCTBHE
T€JI, PABHOBECHE TBEPIBIX TEI C 3aKPEIUVIEHHOW OCBIKO BpAICHUA, Ieperaya
JABJICHUS TBEPABIMU TEJIaMH, KHAKOCTIMHM M ra3aMu, aTMoc(epHOoe IaBlICHHE,
IJIaBaHWE TeJ, NpPEeBpallleHUs MEXaHWYECKOM DHHEPruM) IO OIUCAHUI0 HX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JIAaHHOE
buznyeckoe sIBICHUE;

* pacro3HaBaTh  IMPOSIBIEHUE  HW3YYCHHBIX  (PUBMUECKUX  SIBJIEHUA B
OKpY’)KalollleM MHpEe, B TOM 4uclie (U3NYECKHE SIBJICHUS B MPUPOJAC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW WM HEKHMBOW NPUPOAE, NECUCTBUE
CUJIBI TPEHHSI B TIPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO JABJICHUS Ha >KUBOU
OpraHu3M, IUIaBaHHWE pbIO, phIYard B TEJE YEIIOBEKa, MPU STOM TIEPEBOJIUTH
MPAKTUYECKYI0 3aJady B Y4eOHYI0, BBIICTSTh CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKu) (PU3NUECKUX SIBICHUM;

* OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel U (DU3UYECKUEC SIBICHHS, MUCIOJB3YS
dbuznyeckue BeIUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpPEMs, IIyTh,



CKOpPOCTb, CpPEeAHsisl CKOPOCTb, CUJa YNPYIOCTH, CWJIA TSKECTH, BEC TENa, CHIIA
TpPEeHMsl, JaBieHue (TBEPAOro Tena, >KUIKOCTH, rasza), BBITAJKHBAIOIIAs CHJIA,
MeXaHu4yeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPHUIMEHT
HOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETUUECKAs U TOTEHIIMAJIbHAS SHEPTUsl), IPU
ONHCAHMUU NPABWIBHO TPAKTOBaTh (PU3NYECKUI CMBICI HMCIIOJIb3YyEMbIX BEJIMYMH,
uX O0O03HaUY€HUs U E€IUHULBl (PU3NYECKUX BEIUYUH, HAXOAUTb (POPMYJIBL,
CBS3BIBAIOILME TAHHYIO (PU3NYECKYIO BEJIMUYMHY C JPYTMMH BEIMYMHAMU, CTPOUTH
rpauky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;

* XapaKTepu30BaTb CBOWCTBA TeJ, (PU3UYECKHE SIBICHHS U MPOLECCHI,
UCIIOJIB3Yys MpaBujia CIOKEHUs CHl (BAOJb OJHOM MpsiMOi), 3akoH ['yka, 3aKOH
[Tackans, 3akoH Apxumena, MpaBWJIO paBHOBecHsi pblyara (0OJ0Ka), «30JI0TOE
IIPAaBWJIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXAHMYECKOM DJHEPIrUH, IPU 3TOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMCHIBAaTh €r0 MAaTeMaTUYECKOE
BBIPAKCHHE;

* OOBACHATH (PU3UUECKUE SIBICHHUS, NIPOLIECCHI U CBOMCTBA TEN, B TOM YMCIIE U
B KOHTEKCTE€ CHUTyallui MPaKTUKO-OPUEHTHUPOBAHHOIO XAapaKTepa: BbIABIATH
IPUYUHHO--CJIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX 11AaroB
¢ onopoi Ha 1—2 u3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUN, (PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

* pewaTh pacy€THbIE 3a7auu B 1-2 NeiCTBUS, UCTIONb3Ys 3aKOHBI U (POPMYIIHI,
CBS3BIBAIOIIME (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3a7aud
3alMChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IPOBOJUTH PACUYEThI, HAXOJAUTh CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JJI PEILECHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYCHHON (PU3NYECKON BETUUHHBI;

* pacmo3HaBaTh NOpPOOJEMBI, KOTOPbIE MOXHO PEIIHTh MPU I[TOMOIIU
(Gu3NYECKUX METOJ0B, B OIKCAHUU MCCIEIOBAHUS BBIICIATH MPOBEPSIEMOE
OpPENoJIOKEeHHEe (TUIoTe3y), pas3iuyarb W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yJsIbTaT, HAXOAUTh OLIMOKHU B XOJ€E ONbITA, JI€JaTh BBIBOABI 110 €r0 pe3yJIbTaTaM;

* MPOBOJUTH ONBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUN MU (PU3HUECKUX
CBOMCTB Tel: (OpMyIMpOBaTH IpPOBEPSEMbIE MPEANOJIOKEHUS, COOUPATH
YCTaHOBKY W3 MPEIJIOKEHHOr0 OOOpylOBaHUs, 3alMChIBaTh XOJ ONbITa H
(opMyIIMpOBaTh BHIBOBI;

* BBINOJIHATH MIPSIMbIE U3MEPEHUS PACCTOSIHUSL, BPEMEHH, MacChl Tela, 00bEMa,
CHJIBI ¥ TeMIepaTyphl C HCIOJb30BAaHHEM AHAJIOTOBBIX U IUGPPOBBIX MPUOOPOB,
3alyChIBaTh MOKa3aHUsl MPUOOPOB C yUETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH
U3MEPEHUN;

* MPOBOJAUTH HCCIIEJIOBAHUE 3aBHCHUMOCTH OJHOW (PU3NYECKOM BEITMUYMHBI OT
JPYroi ¢ MCMOJIb30BAHUEM MNPSIMBIX U3MEPEHUN (3aBUCUMOCTH IMYyTH PABHOMEPHO
JABWKYIIEroCsl Tela OT BPEMEHUW JBW)KECHHUS TEJA, CWJIBl TPEHUS CKOJBXKEHHUS OT
BEca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CUJIbI TPEHHUS
OT IUIOIIAJM COIPHUKOCHOBEHMS TEJ, CHJIBl YIPYTOCTU OT YIJIMHEHMs NPYKUHBI,
BBITAJIKUBAIOIIEH CWIIBI OT 00bEMa MOrpYyKEHHOM 4YacTU TejJa U OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT IIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TENO, YCIOBUMN IIaBaHUsI TEJl, YCIIOBUN PaBHOBECHUS pbluara u 0JOKOB),
y4acTBOBaTh B IUIAHMPOBAHUM Y4€OHOTO MCCIEAOBAHUSA, COOMpaTh YCTAaHOBKY U



BBIMIOJHATh ~ M3MEPEHHUs, CIeays MPEeAIOKEeHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (U3WYECKUX BEIMYMH B  BUJE
OPEJIOKEHHBIX Ta0aul M TpaduKoB, JenaTh BBIBOABI 10  pe3yibTaTaM
UCCIIEJOBaHMSI;

* NPOBOJUTH KOCBEHHbBIE H3MEpPEHUS (PU3MUECKUX BEJIWYUH (TUIOTHOCTh
BELIECTBA JKUIKOCTH W TBEPAOrO Teja, CWIAa TPEHHs CKOJBXEHMS, IaBJIECHHE
BO3/lyXa, BBITAJKUBAIOIAs CHUJIA, ACHCTBYIOLIAs Ha IMOTPYKEHHOE B KUAKOCTb
TENO, KO3(PPHUIMEHT TOJIE3HOTO JAEWCTBUA MPOCTHIX MEXAaHU3MOB), CIEAys
OPEIJIOKEHHOW  WMHCTPYKUMHU: TPU  BBINOJHEHUH  M3MEPEHUH  coOupathb
HKCMEPUMEHTAIbHYIO YCTAHOBKY M BBIUMCIISATH 3HAUEHNUE UCKOMOW BEJIHMUMHBI,

* co0monaTh mpaBuia TEXHUKH 0€30MacHOCTU Mpu padboTe ¢ 1abopaTopHBIM
o0opyIoBaHUEM;

* YKa3bplBaTh NPUHLUIBI JEUCTBUS NPHUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETP, AMHAMOMETpP, COOOIIAIOLIMECS COCYIbl, OapoOMeTp, phlyar,
HOJIBUYKHBIM U HEMOJBUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

* XapakTepu3oBaTb NPUHLUIBI  JEHCTBUS  M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX ONHUCAHUSA (B TOM YHCIIE: NOIUIMITHUKH,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHA IIpecc, MaHOMETpP, BBICOTOMED,
NOPIIHEBOM HAcOC, apeoMeTp), MCIOJb3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX
SIBJIEHUI U HE0OX0 UMbl (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

* MPUBOAUTH MPUMEPHI (HAXOAUTH UHPOPMAIIMIO O IPUMEPaXx) MPAKTHUIECKOTO
UCIIONB30BaHusl (PU3MUECKUX 3HAHUN B MOBCEJHEBHOW >KM3HU JUIsl OOecredeHust
Oe3omacHOCTH TpU OOpallleHuu ¢ mpuOOpaMu M TEXHMYECKUMHU YCTPOWCTBAMH,
COXpaHEHUS 370POBbSI U COONIONCHHS HOPM SKOJOTMYECKOTO TOBEACHHUS B
OKpYXaroUen Cpee;

* OCYIIECTBISTH OTOOpP HCTOYHUKOB HHpopManuu B HWHTepHere B
COOTBETCTBUH C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN
U IyTEM CpPaBHEHHUS PA3JIMYHBIX MCTOYHHMKOB BBIIEIATH MH(POPMALUIO, KOTOpas
SBJISIETCS IPOTUBOPEYUBON MIIM MOXKET OBITh HETOCTOBEPHOM;

* HCHOJb30BaTh NPH BBINOJIHEHWN YYE€OHBIX 3aJlaHUN Hay4dyHO--NIOMYJISIPHYIO
JAUTEpaTypy (pU3MUEcKOro coaepikaHus, CIpPaBOYHbIE MaTEpHalbl, PECYPCHl CETH
WnTepHer, BnazeTe NpuUEMaMHU KOHCIEKTHPOBAHMSA TEKCTa, IPeoOpa3oBaHUs
MH(pOpPMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

* CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHHUKOB HMH(OpManmu (PpU3NUECKOro COAEpKaHHS, B TOM YHUCIE
nyOJIMYHO JAeNaTh KpaTKUe COOOIIEHUS O pe3yjbTaTax MPOEKTOB MM Y4eOHBIX
VCCIICIOBAHAM, NPHU OTOM T'PaMOTHO MCHOJIB30BAThb WM3YYEHHBIM IOHATHWHBINA
anmapat Kypca GU3HMKH, COMPOBOXKAATH BHICTYIIJICHHE MPE3EHTAIUEH;

* TIpU BBHIMOJHEHUU Y4YEOHBIX MPOEKTOB W HCCIENOBAHUIN paclpeaesiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJladaMHM, CIEIUTh 3a
BBINIOJITHEHUEM IUIaHA [JEHCTBUM, aJ€KBATHO OLIEHMBAaTh COOCTBEHHBIN BKJIAJ B
NESATENIbHOCTh ~ TPYIIbI, BBICTpaUBaTh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBUE,
YUUTBIBAsi MHEHUE OKPYKAIOIIHX.

K koH1y oOyueHus B 8 Kjacce IMpeaMETHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YYAIOIUXCSl YMEHUM:



* HCIOJB30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJ, arperaTtHble COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKUE U
amop(Hble TeNa, HACBHIIICHHBIA M HEHACBIIEHHBIA Map, BIAXHOCTb BO3/yXa,
TeMIlepaTypa, BHYTPEHHSISI DSHEprusi, TEIUIOBOM JBUTaTeNb, dSJEMEHTApPHBIN
AIEKTPUUECKUI 3apsll, JJIEKTPUYECKOE TI0Jie, MPOBOJHUKH U JTUAIEKTPHUKH,
MOCTOSIHHBIN AJIEKTPUUECKHUI TOK, MATHUTHOE TI0JIE;

* pa3nuyarh SIBICHUS (TEIJIOBOE pACIIMpPEHUE M CKaThe, TeIrvionepenaya,
TEIUIOBOE paBHOBECHE, CMAyUMBAHUE, KANWUISIPHbIC SBICHHS, HCIAPEHHUE,
KOHJIGHCAlusl, IUJIaBJICHWE, KpucTaum3anusi  (OTBEpAEBaHKE),  KUIICHHE,
Temionepeaaya (TeronpoOBOJHOCTb, KOHBEKIIUS, U3IYUYEHHUE), SIECKTPpU3aLUs Te,
B3aMMO/ICHCTBUE 3aPSAI0B, ICUCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMOJICHCTBUE MAarHUTOB, JICCTBME MAarHUTHOTO IOJSl HA MPOBOJHUK C TOKOM,
ANIEKTPOMArHWTHAsT MHAYKIUSA) MO OINUCAHUI0 UX XapPaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;

* pacrmo3HaBaTh MPOSIBJIEHWE  M3YyUYCHHbIX  (U3MYECKUX  SIBJICHUH B
OKpYXKalollleM MHpE, B TOM uHcie (PU3MUECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTAIUIbI B
npupoae, wuznyyeHue ConHua, 3aMep3aHue BOJOEMOB, MOpPCKUE OpHU3bI,
oOpa3oBaHHe pOChbl, TYMaHa, UHEs, CHEra, JEKTPUUYECKUE SIBJICHUS B aTMocdepe,
ANEKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE MoJyie 3eMiid, Jpeid MOJI0COB,
pOJIb MAarHUTHOTO TOJISI JUJIsl KU3HU Ha 3emiie, MOJSIPHOE CHUSIHUE, TPU 3TOM
MEPEBOMUTh TMPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIICIATh CYIIECTBECHHBIC
cBOMCTBA (TTpU3HAKK) (PU3NUECKUX SBIICHUN;

* OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3UYECKUEC SIBICHHS, WCIOJB3YS
dbu3ndeckue BENMWYWHBI (TEMIlepaTypa, BHYTPEHHSS DJHEPrUs, KOJIMYECTBO
TEIUIOThI, yJeJibHAasi TEIJIOEMKOCTh BEIIECTBA, YJIeJbHAS TEIUIOTa IUIaBIICHUS,
yaelbHas TeIIoTa MapooOpa30oBaHus, yHAeJbHas TEIJIOoTa CropaHus TOIUINBA,
KO3 PUIIMEHT TOJEe3HOTO JIEWCTBHS  TEIJIOBOM  MAalllMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3yXa, DJIEKTPUUECKHM 3apsij, CHia TOKa, JIIEKTPUUECKOE
HaIpsHKEHUE, COMPOTUBIICHUE MPOBOAHMKA, YACIbHOE CONPOTUBICHUE BEIECTBA,
paboTa ¥ MOIIHOCTh 3JEKTPUYECKOTO TOKAa), MPU OMNUCAHUM MPABUIBHO
TPakTOBaTh (PU3MYECKUNA CMBICT MCIOJIB3YEMbIX BEJIMYMH, OOO3HAYEHUS W
CAUHUIIBI (PU3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIbI, CBS3bIBAIOIINE JTAHHYIO
(bU3NYECKYI0 BEIMYUHY C APYTMMH BEIMYMHAMHU, CTPOUTH TpadUKH HU3YUECHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

* XapaKTepu3oBaTh CBOMCTBA TeJi, (PU3NYECKHUE SBICHHUS ¥ TIPOIECCHI,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUYECKON TEOPUU CTPOEHUS
BEILIECTBA, MPUHIUI CYNEPIO3UIUMU MoJied (Ha KAYeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHus 3apsaa, 3akoH Oma i yyacTka uend, 3akoH /Dxoyns—JIeHna, 3akoH
COXpAHEHHUsl SHEPruM, MpHU 3TOM JIaBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3aMHUChIBaTh €r0 MAaTEMATUYECKOE BhIPAKEHUE;

* OOBACHATH (PU3MUECKHE MPOLECChl M CBOWCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCT€ CHUTyallMii NpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbISBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTMYECKHUX IIaroB



c omopoii Ha 1-2 HU3yYEHHBIX CBOWCTBA (PU3UUECKUX SBICHUN, (PUIUUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

* pewaTh pacy€THbIE 3a7auu B 2—3 JEHCTBUS, UCIIONb3Ys 3aKOHBI U (POPMYIIHI,
CBA3BIBAIOIME (PU3NYECKUE BEIUYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJaud
3alHUChIBaTh KPATKOE YCIOBUE, BBISABIATh HEAOCTATOK MJAHHBIX JJISl pEIICHHUs
3a/aui, BBIOMpPATh 3aKOHbBI M (OpPMyJIbl, HEOOXOIMMBIE ISl €€ peLIeHMUs,
IPOBOAMUTH PACUETHI U CPABHUBATH MOJIyUEHHOE 3HAUCHUE (PU3NUECKONW BEIMUYMHBI
C U3BECTHBIMU JaHHBIMU;

* pacro3HaBaTh MpOOJEMBbI, KOTOPbIE MOKHO pPEIIUTh MPU [OMOIIU
(Gu3NYECKUX  METOAOB, HCIIONb3YysSd OMUCAaHHE HCCIEAOBAHUSA, BBLACIATH
IPOBEPSIEMOE TPEAINON0KEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS
UCCJIEIOBAHMUSI, JIENaTh BIBOJIBI,

* MPOBOJAUTH OMBITHI MO HAOIIOACHUIO (PUZNYECKUX SIBICHUN WU (PU3HUECKUX
CBOMCTB Ten (KamWJUIIpHBIE SIBJICHUS, 3aBUCHMOCTb JIaBJICHUS BO3JyXa OT €ro
o0béMa, TemIepaTypbl, CKOPOCTH Ipolecca OCTbIBAHUS W HarpeBaHus IpU
U3IYyYEHUH OT LBETa M3JIydarolled (Morjiomaromnei) MOBEPXHOCTH, CKOPOCTb
UCHIApEHUs1 BOJbl OT TEMIEpPATyphl >KMIKOCTH U IUIOIIAAU €€ IOBEPXHOCTH,
AJIEKTpU3aLUs TeJl U B3aUMOJCHCTBUE AIEKTPUUYECKUX 3apsAA0B, B3aUMOJAEHCTBHE
IOCTOSIHHBIX MarHUTOB, BU3yaJlM3allisl MATHUTHBIX I0JIEH MOCTOSHHBIX MarHUTOB,
JEHCTBUSL MarHUTHOTO TOJISI HA MIPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBA 3EKTPOABHUraTeNsl MOCTOSHHOTO TOKa): (OPMYyIUpPOBATH MpPOBEpsiEMbIe
IPEINOoJIOKEHUs, CcOOUpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYIAOBaHUSA,
OIMHCHIBATh X0/ ONbITa U OPMYITUPOBATH BHIBOIBI,

* BBINOJHSITH NPAMbIE U3MEPEHHS TEMIEPAaTyphbl, OTHOCUTEIHHON BIIAXXHOCTHU
BO3/lyXa, CUJIbl TOKA, HAMPSOHKEHHUS C HUCIOJIb30BAHUEM aHAJOTOBBIX MPHUOOPOB U
JaTYNKOB (PU3UYECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl MU3MEPEHUHN C y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH;

* MPOBOJUTH MCCIICJOBAHUE 3aBUCHUMOCTH OJHOM (PU3NYECKON BEITUYMHBI OT
JIpYrofl C HUCHOJIb30BAaHUEM IMPSMBIX HW3MEPEHUH (3aBUCUMOCTb COINPOTHBIICHUS
OPOBOJAHMKA OT €ro JJUHBI, IUIOIIAJM IIONEPEYHOI0 CEYEHUS U YJEIbHOIO
COIPOTUBIICHUS BEILECTBA MPOBOJHUKA, CUJIbI TOKA, MIYILErO Yepe3 MPOBOJHUK,
OT HamnpsHKEHUs] Ha MPOBOJAHMKE, HCCIECJOBAaHME TIOCIEN0BATENIBHOIO U
apajuleJIbHOTO  COEIMHEHUM IMPOBOJHUKOB): IUIAHUPOBATH  HUCCIIEOBaHUE,
coOupaTh YCTAaHOBKY U BBINOJHATH U3MEPEHUS, CIeAys MPEIOKEHHOMY IUIaHY,
¢ukcupoBaTh pe3yabTaThl MOJYYECHHON 3aBUCMMOCTH B BUE TaOIUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIEIOBaHMUS;

* MPOBOJUTH KOCBEHHbIE HW3MEpPEHUs (PUINUYECKUX BeIMYUH (yHelabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJICHHE NPOBOAHMKA, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTATIbHYIO
YCTaHOBKY, Cjenysl MpeJIO)KEHHOM WHCTPYKUMH, W BBIYUCIATH 3HAYEHHE
BEJIMYMHBI;

* coOuroaTh MpaBuia TEXHUKHU O€30MaCHOCTU MpHU padoTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

* XapakTepu3oBaTb NPUHLUIBI  JEHCTBUS  M3YYEHHBIX NpPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OmMcCaHMs (B TOM 4YHUCIE: CUCTEMA



OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEPMETP, BOJBTMETP,
CYETUUK  DJIEKTPUUYECKOM  SHEPrHH,  DIIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTelIbHbIE JEKTPONPUOOPHI (IPUMEPDI), INEKTPUUECKUE MPEIOXPAHUTEINH,
AIIEKTPOMATHUT, 3JEKTPOJBUraTeIb MOCTOSIHHOTO TOKA), HCHOJb3ys 3HAHUA O
CBOMCTBaxX (PM3HUECKUX SIBICHUN U HEOOXOAMMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

* pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOOpsl MO CXEMaM M CXEMAaTUYHBIM PHUCYHKaM (PKUJIKOCTHBIA TEpMOMETD,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBHUraTeslb BHYTPEHHErO  CropaHws,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBISATh CXEMbl JJIEKTPUYECKHX Iemed ¢
NOCNEAOBATEIbHBIM M MApaJUICIbHBIM COCIUHEHHEM JJIEMEHTOB, pa3inyas
yCIIOBHBbIE 0003HAYEHHSI JIEMEHTOB AJEKTPUUECKUX LIETICH;

* MPUBOAMUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O PUMEPax) MPAKTHIECKOTO
UCIIONB30BaHusl (PU3MUECKUX 3HAHUW B MOBCEJHEBHOW >KM3HU JUIsl OOecCredeHust
0e30MacHOCTH TpU OOpallleHUHd ¢ NpUOOpaMu U TEXHUUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHUs1 3J0pOBbSI W COOJIOJEHUS HOPM HKOJIOTMYECKOTO TOBEJECHUS B
OKPYKarOLIEH CPELE;

* OCYHIECTBJISATh TMOUCK HHPOpMauuMd  (PU3MYECKOTO  COAEpKaHUA B
HuTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUN U MyTEM CpPaBHEHUS TOTIOJHUTEIbHBIX
MCTOYHUKOB BBIIENATh HMH(OpMaIMio, KOTOpass SIBISETCS MPOTUBOPEYUBON HIIU
MOXKET ObITh HEIOCTOBEPHOM;

* HCMOJb30BaTh MPH BBINOJIHEHWN YYE€OHBIX 3a/laHUil HAyYHO--TIOMYJISIPHYIO
auTepaTypy (pusmuecKkoro coaepiKaHus, CIpaBOYHbIE MaTEpHalbl, PECYPCHl CETH
Wutepuer, BnaneTs npuéMaMu KOHCIEKTHPOBAHMA TEKCTa, MpPeoOpa3oBaHus
uH(OpPMAITUU U3 OJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

* CcO3/aBaTb COOCTBEHHbIE MHCHMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
000011ast UHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COAEpKaHUs, B
TOM  4ucie  MyOJIMYHO  MPEACTaBIsATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCJIeI0BATENLCKON NEATEIbHOCTH, IPU 3TOM IPAMOTHO MCIOJIb30BaTh N3y4YEHHbBIN
NOHATUUHBIM ~ anmapar  Kypca  (U3UKH,  CONPOBOXIATh  BBICTYIUICHUE
MPE3CHTALUEH;

* IpU BBHIOJHEHUH Y4YE€OHBIX MPOEKTOB W MCCIENOBaHUNA (U3UUECKUX
IPOLIECCOB  paclpeiesiaTh O0sf3aHHOCTM B Tpynne B COOTBETCTBUU C
MOCTAaBJICHHBIMU 3aJja4aMH, CJEIUTh 32 BBINOJIHEHUEM IUIaHa JCHCTBUU U
KOPPEKTHUPOBATh €ro, aJeKBATHO OI[CHUBATh COOCTBEHHBIN BKJIAJ B JAEATEIHLHOCTH
TpyNIbl, BEICTPauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, IPOSIBIISS TOTOBHOCTD
pasperaTh KOHQIUKTHI.

K koHiy oOyuenust B 9 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

* HCHOJBb30BaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepuaibHas TOYKa,
TPaeKTOPHsI, OTHOCUTEIbHOCTh MEXaHUYECKOTO JBUXKEHUs, nedopmalus (yrnpyras,
IlacTUYecKasl), TpPEHHUe, ILEHTPOCTPEMUTEIbHOE YCKOpEHHE, HEBECOMOCTh U
neperpy3ku, HUEHTP TAKECTU, aOCOIIOTHO TBEPOE TEJO0, IEHTP TAKECTU TBEPAOTO
Tela, paBHOBECHE, MEXaHUYECKHe KOJeOaHUsT U BOJHBI, 3BYK, MH(GPa3ByK U
yJIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKada 3JEKTPOMArHUTHBIX BOJIH, CBET,



OJMM30PYKOCTh U NaTbHO30PKOCTh, CIIEKTPHI UCITyCKAHUS U TIOTJIOMICHUS, amb(a-,
OeTa- 1 TaMMa-M3IyYeHUs, U30TOTIBI, IICPHAS SHEPICTHKA;

* pa3iau4YaTh SBIECHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOES
JBIDKEHHE, PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBM)KCHHE, CBOOOIHOE TaJICHHE
TE€JI, PABHOMEPHOE JIBMXKCHHE 10 OKPY)KHOCTH, B3aUMOJICHCTBHUE TEII, PEaKTUBHOE
JBIKEHUE, KoJeOaTeIbHOE ABMKEHHE (3aTyXarol1e U BBIHYK/ICHHbIC KOJICOaHMs ),
pE30HaHC, BOJIHOBOE  JBIDKCHHE, OTpPaXCHUE  3ByKa, MPSIMOJIUHEHHOE
pacnpocTpaHeHUE, OTPaKEHHWE W TPEJIOMJICHHE CBETa, IOJHOE BHYTPCHHEE
OTpa)KEHUE CBETA, Pa3JIOKEHHE OEJIOTO CBETa B CTIIEKTP M CIOKEHUE CIIEKTPaTbHBIX
I[BETOB, JUCIEPCHS CBETA, E€CTECTBEHHAsl PaJWO0aKTUBHOCTh, BO3HUKHOBCHUE
JMHENYATOTO CIEKTpa M3IIYYCHHS) M0 OMHCAHWIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (DU3UIECKOE SIBJICHUE;

* pacmo3HaBaTh TMPOSBIEHWE  M3YyYCHHBIX  (U3WYECKUX  SBICHUUA B
OKpY’KaroiieM Mupe (B TOM 4uciie PU3NYECKHe SBICHUS B MPUPOJIC: MPUIUBBI U
OTJIUBBI, JBIKEHUE MIaHeT COJHEYHOW CUCTEMBI, PEAaKTHBHOE JBM)KCHHE >KMBBIX
OpraHU3MOB, BOCIIPHSTHE 3BYKOB >XHBOTHBIMH, 3€MIICTPSCEHHE, CEHCMUYCCKUE
BOJIHBI, IIyHAMH, X0, IIBETa TEJI, ONITHYECKHE SBJICHUS B MPUPOJIE, OMOJIOTHUECKOE
JNEHCTBUE BHUIUMOTO, YIbTPA(QHUOIETOBOTO M PEHTTEHOBCKOTO HW3IIYYCHHH,
CCTCCTBEHHBI PaJMOAKTHBHBIA (OH, KOCMUYCCKHE JIy4H, PaTUOAKTUBHOE
U3JTy4YCHHE TPUPOIHBIX MHUHEPAOB, ICHCTBHE PaJMOAKTHBHBIX HW3JyYCHHHA Ha
OpraHu3M YeJIOBEKa), MPU ATOM IMEPEBOAUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJICNISITHh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (M3UUECKUX SBICHHM;

* OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3UYECKUEC SIBICHHS, WUCIOJB3YS
buszndeckue BeNWYMHBI (CPEOHSS W MTHOBEHHash CKOPOCTh Tela TP
HEPABHOMEPHOM JIBIDKCHUH, YCKOPEHHUE, MEPEMEIICHNE, MTyTh, YIJIOBas CKOPOCTh,
cuia TPEHMS, CHJa YINPYroCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOIHOTO IMaJIeHUS,
BEC Teja, MMITYJIbC TeJla, MMITYJbC CHJIBI, MEXaHHYecKas paboTa W MOIIHOCTb,
NMOTCHIIMANBHAS JHEPrus Tejla, IOJHATOIO0 HaJ IOBEPXHOCTHIO  3EMIIH,
MOTCHITMANIbHAS DHEPrUs CXKATOW TMPYKHWHBI, KUHETHYECKas SHEPrus, IOJHas
MeXaHUYeCKas SHEPTHUs, IEPUOJT U YacTOTa KoJeOaHUM, JJIMHA BOJIHBI, TPOMKOCTD
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEJOMIICHHS CPEbl), TIPH
OTHMCAaHUU TPABUIBHO TPAKTOBATh (PU3WYCCKHUIA CMBICI HCIOJIB3YEMBIX BEIMYHH,
0003HaUeHHUS W CIUHUIGI (U3NYECKHX BEJIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3WYECKYIO BEITMYUHY C APYTHMHU BEJIMUYUHAMH, CTPOUTH
rpauKu U3y4EHHBIX 3aBUCUMOCTEN (PM3HMUECKIX BEIINYWH;

* XapaKTepu3oBaTh CBOMCTBA TeJi, (PU3NYECKHUE SBICHHUS ¥ TIPOIECCHI,
WCITOJIB3YsI 3aKOH COXPAHEHHWs YHEPTUH, 3aKOH BCEMHUPHOTO TITOTEHUS, MPUHITUTI
CYMEPIIO3UINK CWJI, TPHUHIMI OTHOocHTenbHOCTH [ammmes, 3akoHbl HproToHa,
3aKOH COXPAaHCHHS UMITYJIbCa, 3aKOHBI OTPAKCHHS W MPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAJ0BOTO MU MACCOBOTO YHCEN IMPH SICPHBIX PEaKIUAX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa W 3aIllMChIBATh €r0 MaTeMaTHYECKOE
BBIPQKCHHC,

* OOBSCHATh (PU3MUECKHE TIPOIECCHl M CBOWCTBA TEJI, B TOM 4YHCJIEC U B
KOHTEKCTE CHUTyallMii IPAaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBISABIATH
IPUYHHHO--CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTHYCCKUX I1aroB



c omopoili Ha 2-3 M3yYEHHBIX CBOWCTBA (PU3UUECKUX SBICHUN, (PUIUUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

* pewaTh pacuéTHbIE 3a/1a4u (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMI),
UCIIOJIB3YS 3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3aJauyd 3alliChIBaTh KPATKOE YCJIOBHE, BBIBIATh HEJOCTAIOIINE
WIN W30BITOYHBIE JAHHBIE, BBIOMPATh 3aKOHbI U (POPMyJbI, HEOOXOAUMBIE IJIs
pelIeHUs], MPOBOAUTh pacu€Tbl U OLEHUBATh PEATUCTUYHOCTh IOJYyYEHHOTO
3Ha4YeHUs PU3NUECKON BEJIMUMHBI;

* pacro3HaBaTh MpOOJEMBbI, KOTOPbIE MOKHO pPEIIUTh MPU [OMOIIU
(Gu3NYECKUX  METOAOB, HCIIONb3YysSd OMUCAaHHE HCCIEAOBAHUSA, BBLACIATH
IPOBEPSIEMOE TPEAINON0KEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS
UCCJIEIOBaHMsI, JIeJaTh BBIBOJABI, MHTEPIPETUPOBATh PE3yIbTaThl HAOTIOACHUN U
OTIBITOB;

* MPOBOJUTH OMBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUN MU (PU3HUECKUX
CBOMCTB TeJl (M3ydyeHUEe BTOPOro 3akoHa HbrOTOHA, 3aKOHAa COXpaHEHUs] YHEPIUH,
3aBUCHUMOCTb I€pHOJa KOJeOaHUH MPYKMHHOTO MasTHUKAa OT MAacChl Ipy3a U
KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT AaMIUIUTYJbl MajblX KoyeOaHUil,
OPSIMOJIMHEMHOE paclpOCTPAHEHUE CBETa, Pa3okKEeHHE Oeoro cBeTa B CIEKTD,
U3y4YEHUE CBOMCTB M300pa)K€HUsI B IUIOCKOM 3€pKajle M CBONCTB H300pakeHHUs
npeaMera B coOMparolled JMH3€, HAONIOACHHME CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB M3IIYUYECHHS): CaMOCTOSATEIbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyI0BaHUS, ONMUCHIBATH XOJI OMbBITA U €T0 Pe3yJbTaThl, GOPMYIUPOBATH
BBIBO/IbI;

* MPOBOJAUTH IPU HEOOXOIUMOCTH CEPHIO MPSAMBIX HW3MEpPEHUM, Oompenesss
cpelnHee 3HaueHUEe U3MepsAeMOoil Benu4HHbI ((POKyCHOE pacCTOSIHHE COOMparoen
JIMH3BI), 000CHOBBIBATH BHIOOP CITOCO0a M3MepeHust (M3MEPHUTEILHOTO TPUOOpa);

* NPOBOJAUTH HCCIEIOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEIMYMH C
UCIIOJIb30BaHUEM TNPAMBIX H3MEPEHUH (3aBUCUMOCTb IIyTH OT BpPEMEHU IIpU
PaBHOYCKOPEHHOM JBW)KEHMM 0€3 HayaJlbHOM CKOpPOCTH, Iepuoja KoseOaHMil
MaTEMaTHYECKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAKEHUS CBETA
OT yIia NaJeHWs W YyIVla NOpeJoOMIIEHUs OT YIVIa NaJA€HHsA): IUIaHUPOBAaTh
UCCIIEJOBaHUE, CAMOCTOSITEIbHO COOMpPAaTh YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTAThl
IOJIyYEHHOW 3aBUCUMOCTH (PU3MUYECKHUX BEJIWYMH B BUAE TaONHIl U IpaduKOB,
JIeNIaTh BBIBOJIBI 10 pe3yIbTaTaM MCCIEIOBaHMUS;

* MPOBOJUTH KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEIUYMH (CpemHss
CKOpPOCTh M YCKOPEHHE Tela MNpH PaBHOYCKOPEHHOM JBIKEHUHU, YCKOPEHHE
CBOOOJHOTO MajieHus], KECTKOCTh MPY>KUHBI, KOIPPHUIMEHT TPEHUS CKOJIBKECHHUS,
MeXaHuyeckas paboTa ¥  MOUIHOCTh, 4YacToTa U TMEpUoJ  KoJeOaHui
MaTEeMaTHYeCKOr0 U TMPY>KMHHOTO MAasTHHUKOB, ONTHYECKas CUjIa COOMparomen
JWH3bl,  PAJAMOAKTUBHBIM  (OH):  IJIAHUPOBATH  HU3MEpPEHus, coOuparhb
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJHATH U3MEPEHMUS, CIEAYS MPEITI0KEHHON
UHCTPYKLMH, BBIUUCIATH 3HAUYEHUE BEIMYMHBI U AHAJIM3UPOBATH IOJYyYEHHBIE
PE3yJIbTaThl ¢ YUYETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHUM;

* coOuroaTh MpaBuia TEXHUKHU O€30M1aCHOCTU MpHU padboTe ¢ 1abopaTopHbIM
000py/TI0BaHUEM;



* pa3nmuyaTb OCHOBHBIE TPU3HAKK H3YYCHHBIX (DU3MUECKUX MOJENEH:
MaTepuaibHas TO4YKa, a0COTIOTHO TBEPJIOE TEJIO, TOUCUHBIM UCTOYHHUK CBETA, JIyY,
TOHKasl JIMH34, IUNIAHETAPHAs MOJEIIb ATOMAa, HYKJIOHHAs! MOJIENb aTOMHOTO SI1pa;

* XapaKTepu3oBaTh MPUHLHUIBI  JEUCTBUS  HM3YYECHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX OMUCaHUsA (B TOM YHCIE: CIIHIOMETD,
JATYUKH TMOJI0KEHUS, PACCTOSIHUS U YCKOPEHHUSI, paKeTa, 3X0JIOT, OYKH, ITEPUCKOT,
doToanmapar, ONTHUYECKUE CBETOBOJbI, CHEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), wucmonb3ys 3HaHUS O CBOMCTBaX (PU3MYECKUX SBICHUA H
HE0O0X0MMbIe (PU3MUECKHUE 3aKOHOMEPHOCTH;

* HCIOJB30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH HM3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPH
pELIEHUH YYEOHO--IPAKTUYECKUX 3a]a4, ONTUYECKHE CXEMBbI Il IMOCTPOEHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U cOOMparomen TMH3e;

* IPUBOJUTH MPUMEPHI (HAXOAUTH HH(POPMALIMIO O MPUMEPAX) MPAKTHYECKOTO
UCIIOJIb30BAaHUsI (PU3NYECKUX 3HAHUN B MOBCEJIHEBHOW >KM3HU ISl oOecreueHus
0e30MacHOCTH TpU OOpallleHUHd ¢ NpUOOpaMH U TEXHHUUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHUsl 3JI0pPOBbSI W COOJIOJEHUS HOPM HKOJIOTMYECKOTO TOBEJECHUS B
OKPYKarOLIEH CPELE;

* OCYHIECTBJISATh TMOUCK HHPOpMauuMd  (PU3MYECKOTO  COAEpKaHUA B
HNuTepHeTe, caMOCTOSATENbHO (HOPMYTUPYs MOUCKOBBIM 3alpoc, HAXOAUTh MYTU
OTpe/ieNieHus] TOCTOBEPHOCTHU MOJIyYeHHON MH(pOpPMAIlMU Ha OCHOBE MMEIOINXCS
3HAHUU U JOTIOJIHUTENIBHBIX NCTOYHUKOB,;

* HCIIOJIb30BaTh IPHU BBINOJIHEHUH YYEOHBIX 3aJaHUIl HAay4YHO--IOIMYJISIPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTEpHalbl, PECYPCHl CETH
WuTepuer, BnaneTs npuéMaMu KOHCIEKTUPOBAHMUA TEKCTa, MpPeoOpa3oBaHUsd
uH(OpPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

* co37aBaTh COOCTBEHHbIE MHUCbMEHHBIE M YCTHBIE€ COOOIIEHUS HAa OCHOBE
uH(pOpPMAIUU U3 HECKOJIBKUX MCTOYHUKOB (DPM3HUECKOTO COIEpPKaHUS, MyOJIuYHO
MPEACTABIATh PE3YyJIbTAThl MPOEKTHOW WM HMCCIEAOBATEIbCKOW JEATEIBHOCTH,
IIPU 3TOM I'PAMOTHO HMCIIOJIb30BATh M3YUYCHHBIM MOHATUWHBINA aIlliapaT u3y4aeMoro
paznena (U3MKM W CONPOBOXKAATh BBICTYIUIGHHE TNpE3eHTalUed ¢ Y4EToM
0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB.



TemMaTnuyeckoe MIIAHKPOBAHME

7 kJaacc.
No Kon-eo
wn Haumenosanue pasoenos, mem 1aCo8
Du3uKa u ee poJib B IO3HAHUM OKPY:KAIOIIEro Mupa. 4
Yro wusywaer ¢usuka. HekoTopsle Qu3MYECKUe TEPMHHBI.
! HaGnroneHust u OnbITHI. !
duznueckre BeNUUYMHBL. V3MepeHue GU3MYECKUX BEJIHYMH.
2 TOYHOCTPH U MOTPENTHOCTH U3MEPEHUM. I
Jlabopatopuass pab6ora 1 «OmnpeneneHue T1EHBI JIEICHUS
3 U3MEPUTEITLHOTO TTPHOOpay. !
4 | Ou3nKa U TEXHUKA. 1
IlepBoHayaibHbIE CBEACHUS O CTPOCHUM BeELIECTBA. 6
5 | Crpoenue BemectBa. MosneKyibl. BpoyHOBCKOE JBUKEHUE. 1
6 | JJaboparopnas pabora 2 «OmnpeencHue pa3MepoB MaITbIX TE. 1
7 | ABmxkeHne MOneKyL. 1
8 | BzanmoencTBue MOJIEKYII. 1
ArperaTHble cocTOsIHUS BenlecTBa. CBOMCTBA Ta3oB, )KUAKOCTEN
0 Y TBEPJBIX TEIL !
3auer mo TeMme «llepBoHauanbHble CBEAEHUS O CTPOCHUU
10 BEIIIECTBAY. 1
B3aumonaeiicTBHE TEJI. 23
MexaHnueckoe JBHKEHUE. PaBHOMEpDHOE U HEPAaBHOMEPHOE
1 IBUKECHUE. !
12 | Cxopoctb. EnUHUIBI CKOPOCTH. 1
13 | Pacuer nmytu n BpeMEHU ABUKECHMUS. 1
14 | Unepuus. 1
15 | B3aumopeiicTBue Tel. 1
16 | Macca tena. Eqununnsl Mmacesl. I3MepeHne Macchl Tella Ha Becax. 1
JlabopatopHas padota 3 «l3MepeHne Macchl Tena Ha PhIYaXHBIX
17 BEcaxy. .
18 | Il;moTHOCTS. 1
JlaGopatopnass pabGora 4 «M3mepenue oOBemMa  Teay.
19 JlabopaTtopHas pabota 5 «Onpeenenre MmI0THOCTU Teay. !
20 | PacueT maccel m oObeMa Tena 1mo ero miIOTHOCTH. 1
Pemienne 3amadu no TemaM «MeXaHUYECKOE JABUIKECHHEY,
21 «Maccay, «IInotHOCTH BEmecTBaY. !
22 | Kontponsnas pabora Nel mo Temam  «MexaHuueckoe 1




JABUKCHHUC), «Macca», «IInoTHOCTB BCIIICCTBA».

23 | Cuna. SBnenue tsarorenus. Cuia TAKECTH. 1
24 | Cuna ynpyroctu. 3akoH ['yka. 1
Bec tenma. Enuuunbsl cunibl. CBSI3b MEXKIY CHIION TSDKECTH U
25 MacCOH TeJa. 1
Cuwma  TskecTH  Ha  Apyrux — mia”Hetax.  Dusnueckue
26 XapaKTEPUCTHUKH IJIAHET. !
HNuuamometp. JlaGopatopnas pabora 6 «I'pagynpoBaHue
27 MPYXUAHBI U U3BMEPEHUE CUJT JUHAMOMETPOMY. !
CnoxxeHre JBYX CHWJ, HaNpPaBJICHHBIX IO OJHOW MPSAMOMN.
28 PaBHOzeucTBYIOIIASA CUIT. !
29 | Cuna tpenusi. TpeHue mokos. 1
Tpenue B MIpUpoOJIE 17} TEXHUKE.
Jlabopatopuast pabora 7 «H ccrmenoBaHue 3aBUCUMOCTH CHIIBI
30 TPEHUSI CKOJIBKEHHSI OT IUIOIIAAA CONPUKOCHOBEHUS TEl U !
MIPYOKUMAIOLIEN CHIIBIY.
Pemenne 3amau mo Ttemam «Bec Ttemay, «I'paduueckoe
31 n3o0paxkenue cumy, «Cunbl», «PaBHOACHCTBYIOIIAS CHID». !
KontponbHas pabora Ne2 no temam «Bec Tenay, «I'paduueckoe
32 n3o0pakenne cuin», « Cuitbly, «PaBHOJIEHCTBYIOIIAS CHID. I
33 | 3auet no teme «B3aumopaencTBre TEI. 1
JlaBjieHUe TBEPAbIX TeJl, "KUJIKOCTEeil U ra3oB. 21
34 | JaBnenune. EnquHunbl faBiacHuUs. 1
35 | CnocoObl yMEHBIIEHUS U YBEIUUECHHUS IaBJICHHUS. 1
36 | /laBneHwue raza. 1
Ilepenaua paBneHUs KXUIKOCTSIMU M Ta3zaMmu. 3akoH [lackans.
37 Hudgpoeas nabopamopus RELEON. !
JlaBrieHHe B KUIKOCTH M Tra3e. PacueT pgaBneHus >KUAKOCTU Ha
38 JTHO ¥ CTEHKH COCY/Ia. !
Pemenue 3amayu. KpatkoBpemenHnast KoHTpodbHas pabora Ne3 mo
39 Teme «JlaBieHue B )XKUAKOCTH U Ta3e. 3akoH ITackamsy. I
40 | CooOrmraromuecs COCyIbl. 1
41 | Bec Boznyxa. AtmocdepHoe JaBiieHUE. 1
42 | Usmepenue armocdepHoro aasienus. OnwiT Toppudeiu. 1
bapomerp-anepona. ATMmocdepHoe MaBICeHHE HA Pa3IAYHBIX
43 BoicoTax. Hughposasn navopamopus RELEON. !
44 | Manometpsl. [lopiiHeBOM )KUAKOCTHBIN HACOC. 1
45 | I'mgpaBiuyeckuil mpecc. 1




46 | JdelcTBuE )XUIKOCTU U Ta3a HA MOTPYKEHHOE B HUX TEJIO. 1

47 | 3akoH Apxumena. 1
JlabopatopHas pabora 8 «OmnpeneneHne BHITATKUBAIONMICH CHJIIBI,

48 JNEUCTBYIOIIEH HA MOTPYKEHHOE B AKUJKOCTbH TEIJIO». .

49 | IInaBanue Tei. 1
Pemienne 3amau mo TemMam «ApXuMMenoBa CuUJIa», «YCIOBHS

50 IJIaBaHUS TEID. !
JlabopaTopHas paborta 9 «BelsicHeHHEe yCIIOBUM TUTaBaHUS Teja B

> KHUJIKOCTID. .

52 | IInaBanue cynos. Bo3gyxomnnaBanue. 1
Pewenne 3agau nmo temam «ApxumenoBa cuia», «llmaBanue

>3 tem», «[lmaBanue cynoB. Bo3nyxomiaBaHue». !

54 | 3auer no teMe «/laBieHne TBEPABIX TEN, JKUIAKOCTEN U Ta30B). 1

PaGoTra 1 MOIIHOCTB. JHEPrHUs. 14

55 | Mexanunyeckas pabora. EnuHuiiel paboThl. 1

56 | MomHocTts. EquHuIBI MOITHOCTH. 1

57 | IIpocteie Mexanu3mbl. Peryar. PaBHOBecHE cuil Ha pblyare. 1

58 | MOMEHT CHIIBL. 1
Peruarn B Texuuke, 0biTy U npupone. Jlaboparopnas pabora 10

59 «BBISICHEHUE yCIOBHUS PABHOBECHSI pbIUara. !

60 | broku. «3010TO€ IPaBUIIO» MEXAHUKH. 1

61 | Pemenune 3aga4 o reMe «Y CJI0BUE PABHOBECUS PbIUAray. 1

62 | LlenTp TsKECTH TEIA. 1

63 | YcnoBue paBHOBECUS TEIL. 1
Koaddunment nonesnoro aeiicteust mexanu3moB. JlaboparopHas

64 |pabora 11 «Omnpenenenue KIIJI npu mnoabeme Tema 10 1
HAKJIOHHOW IJIOCKOCTH.

65 | Oueprus. [loTeHManbHas U KWUHETUYECKAsl SHEPTHSL. 1
[IpeBpamenre OgHOrO BHJIAa MEXAHWYECKOM SHEPTUM B APYTOM.

66 Hudgpoeas nabopamopus RELEON. !

67 | 3auet no Teme «PaboTa U MOIIHOCTb. DHEPTHUS. 1

68 | toroBast KOHTpOJIbHAS padoTa. 1

8 kuacc.
Ne Kon-60
i Haumenosanue pazoenos, mem wacos
TenioBbie ABJICHHUS. 23
1 | Temnosoe neuxenue. Temmeparypa. BHyTpeHHss SHEPTUs. 1




CriocoObl U3BMEHEHMsI BHYTPEHHEW SHEPTUH.

Bupsr remionepenauun. TenaonpoBOIHOCTS.

Kongeknus. M3nyuenue.

KonuuecTBO TEMIOTHI. EI[I/IHI/IHBI KOJIMYCCTBA TCIIJIOTHI.

NN | B |W( N

VY nenvHas temoeMkocTtsb. Hugposaa navopamopus RELEON.

et [t | | |

Pacuet konmuecTBa TCIIIIOTHI, HCO6XO,I[PIMOFO JJIs1 HarpeBaHus
TEJ1a WKW BBIACIIIEMOI'0 UM ITPH OXJIAKACHUHN.

JlabopaTtopnas pabota Ne 1 «CpaBHEHHE KOTUYECTB TETUIOTHI
IPY CMENIMBAHUU BOJBI PA3HON TEMIIEPATYPHD».
Hudgposas navopamopus RELEON.

JlaGopatopHas padota Ne 2 «M3mepenue yaeabHON
TEILUTIOEMKOCTH TBEPAOTO TEIAN.
Hudghposas nabopamopus RELEON.

10

3HepFI/Iﬂ TOIIJINBA. YI[eJ'ILHaH TCIIOTA CrOpaHus.

11

3aKoH COXpPaHCHUA U NPEBPALICHUA DHCPTHUN B MCXAHUYCCKUX U
TCINIOBBIX IMMPOLCCCAX.

12

Konmponvnas paboma Nel no meme «Tennoevie sa6nenusy.

13

AFpCFaTHBIC cocTosiHus BemecTna. [1naBneHue u OTBCPpACBAHMC.

14

['paduk miaBneHus U OTBEPACBAHUS KPUCTATUIMYECKUX TEJ.
VY ienpHast TEIUIOTA IUIABJICHUS.

15

Pemenue 3anaud o reme «Harpesanwue ten. [lnmaBienue u
KPUCTATA3AIUS».

Kpamkospemennas xonmponvuas paboma Ne2 no meme
«Haepesanue u nnaenenue meny.

16

Hcnapenne. HacpleHHBIM 1 HEHACHIICHHBIN TIap.
Konnencanus. [lornomenne 3Hepruu py UCIApEeHUH KUAKOCTH
Y BBIJICJICHUE €€ ITPY KOHJICHCALMH T1apa.

17

Kurnienue. Y nenpHast TemioTa napooOpa3oBaHus U KOHICHCAIIUH.
Hudghposas nabopamopus RELEON.

18

Pemenue 3amay Ha pacdeT yaenbHON TETIOTHI
napooOpa3oBaHusl, KOJMUECTBA TEIUIOTHI, OTJAHHOTO
(TOJTyY€HHOTO) TEJIOM TIPY KOHICHCAHH (ITapoo0pa30BaHuN).

19

Bnaxxaocts Bozmyxa. Criocoosl
OmnpenencHus BIaXHOCTH Bo3ayxa. JlJabopaTopHas padota Ne 3
«M3MepeHne BIaKHOCTH BO3yXay.

20

PaboTa raza u mapa npu paciupeHuu. J{Burareiab BHyTPEHHETO
CrOpaHusl.

21

[TapoBas Typ6una. KII]] remioBoro aBuraTes.




Konmponvnas paboma Ne3 no meme «Aepecammuvie cocmosiHus.

22 1
geuecmear.

23 | 3auet no teme « TerioBbIe BICHUSY. 1

JJIeKTpHYeCKHe ABJICHUS. 29

DnekTpu3alus Tel MpUu CONMPUKOCHOBEHUU. B3anmoeiicTBre

24 3apSIKEHHBIX TEJL. I

25 | DAEKTPOCKOIL. DIEKTPUIECKOE MOJIE. 1
JlenuMoCTh 3IEKTpUUECKOTO 3apsiaa. InekTpoH. CtpoeHne

26 aToma. !

27 | OObsiCHEHHE ANEKTPUIECKUX SIBJICHUH. 1
[IpoBOAHUKM, MOTYIPOBOHUKA U HEMPOBOIHUKHU

28 AIEKTPUYECTBA. !

29 | DneKTpu4ecKui TOK. MICTOYHUKHU 3JIEKTPUUECKOTO TOKA. 1
DneKkTpuyecKas lielb U €€ COCTABHBIC YaCTU. DNEKTPUUECKUI

30 TOK B METajulax. 1
JleicTBHS AIEKTPUYECKOTO TOKa. HanpaBneHue 3J1eKTprudecKoro

31 TOKa. !

32 | Cuia toka. EnuHUIEI CUIIBI TOKA. 1
Awmnepmetp. M3mepenue cuibl
Toka. JlabopatopHas padota Ne 4 «CO0pKa IAEKTPUIECKON TIeTH

33 Y U3MEPEHUE CUIIBI TOKA B €€ PA3JIMYHBIX YUACTKAX. !
Hudgposas navopamopus RELEON.

34 | DnekTpudecKoe HanpsokeHue. EMUHUIbBI HanpsiKEeHUs.. 1
BonbrmeTp. M3Mepenne HanpsikeHUs. 3aBUCUMOCTb CHJIbI TOKa

33 OT HaIpsSHKEHUS. !
DIEeKTpUUECKOE COPOTUBIIEHUE MPOBOAHUKOB. EMHUIIBI
conpotusnenus. JJabopatopnas padora Ne 5 «M3mepenue

36 HaIpsDKEHUS Ha Pa3JIMYHbIX YYacTKaX 3JIEKTPUUYECKON LEM. !
Hudghposas navopamopus RELEON.
3akod OMa J1sl ydacTKa [EIu.

37 Hudgposas navopamopus RELEON. !
Pacuer conpoTuBieHus npoBOAHUKA. Y IE€TBHOE

38 COITPOTHUBJICHUE. I
[IpuMepbl Ha pacyeT CONMPOTUBIICHUS TPOBOAHUKA, CHIIBI TOKA U

39 HaIpsKEHUS. !
Peocratsl. JlTaboparopHas padota Ne 6 «PerynupoBanue

40 cuibl Toka peoctatom». Hugppoeaa nabopamopus RELEON. I

41 | JJaboparopnas padota Ne 7 «3mepeHne compoTUBICHUS 1




MIPOBOIHUKA TP TIOMOIIHA aMIIEPMETPa U BOJIBTMETPAY.
Hudghposas nabopamopus RELEON.

[TocnenoBarenbHOE COETUHEHNE IMPOBOJHUKOB.

42 Hudgposas navopamopus RELEON.
[TapannenbHOE COEIMHEHUE TPOBOTHUKOB.
43 Hudgposas navopamopus RELEON.
Pemenue 3amad. CoequHeHue nNpoBOAHUKOB. 3akoH Oma JJis
44 y4acTKa LIETH.
KonTtponbshas padota Ne4 mo temam «Cuma Toka, HaMpspKEHUE,
45 CONPOTHUBJICHUE.
46 | PaboTa 1 MOIIIHOCTB AJIEKTPUYECKOTO TOKA.
EaunHuiisl paboThl 3JIEKTPUYECKOTO TOKA, TPUMEHSIEMbIE Ha
npaktuke. JlabopaTopHas padora Ne 8 «3mepeHne MOITHOCTH U
47 paboOThI TOKA B DJIEKTPUUECKOMN JTaMIIe).
Hudgposas navopamopus RELEON.
HarpeBanue npoBOHUKOB 3JIEKTPUUECKUM TOKOM. 3aKOH
48 Hxoynsa-Jlenua. Hugppoesas navopamopus RELEON.
49 | Konngencarop.
Jlammna HakanuBaHus. DJIEKTPUUECKHE HATPEBATEIbHBIE
30 npubdopsl. KopoTkoe 3ambikanue, Ipe1oXpaHuTesu.
Konmponvnas paboma Ne5 no memam «Paboma u mownocmo
51 | anekmpuueckoeco mokay, «3akon [coynsa-Jlenyay,
«Konoencamop».
52 | 3auer no TeMe «IEKTPUUECKUE SIBICHUSD.
DJIEKTPOMATHUTHBIE SIBJICHUS.
MarnauTtHoe nosie. MarauTHOE MoJie OpsiMOro Toka. MarHuTHbIe
>3 JIMHUH.
MarHutHo€ Mnoje KaTylmKd ¢ TOKOM. DJIEKTPOMArHUThI U UX
npume. Jlaboparopnas padota Ne 9 «COopka 3neKTpoMariura u
>4 UCIIBITaHUE €r0 AchcTBUSY. [[ugpposas navopamopusn
RELEON.
[TocTosiHHbIE MAarHUTBI. MarHuTHOE MOJI€ MOCTOSTHHBIX
3 MarHuToB. MarHuTHOE noJje 3emMiu.
JlelicTBHE MarHUTHOTO IOJIA HA TPOBOJHUK C TOKOM.
DNIeKTpUYECKUM IBUTaTeNb. JlabopaTopHas padora Ne 10
36 «M3yueHune 3eKTpUIECKOTo ABUTaTelIs MOCTOSIHHOTO TOKa (Ha
MOJICITH ).
57 | KontponbHas pabota Ne6 1o teme «NeKTpOMarHuTHbIE




ABJIICHUA.

CaeToBbI€ SIBJICHHS. 11
58 | Ucrounuku cBera. PacnpocTtpaHeHue cBera. 1
59 | Bugumoe nBr>keHUE CBETHUIL. 1
60 | OTpaxenue cBeTa. 3aKOH OTPAKEHUS CBETA. 1
61 | Ilmockoe 3epkaro. 1
62 | I[Ipenomnenue cBera. 3aKOH MPETOMIICHHS CBETA. 1
63 | JIunzel. OnrTuueckas cuiia JUH3bL. 1
64 | U300paxenus, 1TaBaeMble JTHH3OM. 1
JlaGopatopnas padota Ne 11 «ITomyyenue uzoopakeHus mpu
65 MTOMOIIH JIMH3bI». !
Pemenue 3amay. [loctpoenue n3o0pa)keHui, MOJyUSHHBIX C
66 ITOMOILBIO JINH3. 1
67 | I'na3 u 3penue. 1
KonTtponbshas padota Ne7 1o Teme «3aKOHBI OTpaXEHUS U
68 MIPEJIOMIICHUS CBETAY. !
9 kiacc.
No Kon-60
wn Haumenosanue pasoenos, mem 1aCo8
3aKOoHBI B3aMMO/1€IICTBUS U JIBUKEHHSI. 34
Broanblii uHCTpyKTax 110 Th. MartepuanbHas Touka. Cucrema
! OTCYETA. !
2 [Tepemenienue. 1
3 Ornpenenenue KOOPAUHATHI ABUKYIIETOCS TeNa. 1
4 | CKOpoCTh IPSIMOJIMHENHOTO PABHOMEPHOTO JABUKEHUS. 1
5 | IlepeMelienre npu NpsIMOJIMHEMHOM PaBHOMEPHOM JBHKECHUU. 1
['paduiku 3aBUCUMOCTH KHHEMATUYECKUX BEJTMYUH OT BPEMEHU
6 IIPU IPSIMOJIMHEWHOM PABHOMEPHOM JIBUKEHUMU. !
7 | CpenHssi CKOpOCTb. 1
8 | IIpsamonuHeiHOE PaBHOYCKOPEHHOE JBUKEHUE: YCKOPEHUE. 1
CKOpOCTh NPSIMOJIMHETHOTO PABHOYCKOPEHHOTO IBUKEHUS.
0 ['paduk ckopocTH. I
[IepemenieHue Tena Npy NPSIMOJIMHENHOM paBHOYCKOPEHHOM
10 JBH>KCHUU. .
11 | Ilepememienne Tena npu NpsAMOJIMHENHOM PAaBHOYCKOPEHHOM 1




JABUXKCHHUU 0e3 HavaIbHOU CKOpPOCTH.

HNuctpykrax no Th. JlabopaTopnas padota Nel «¥Mccnenopanue

12 PaBHOYCKOPEHHOT'O IBUXKEHHUS 0€3 HauyaaIbHOU CKOPOCTH. !

13 | Pemenne 3anauy. 1
['padmkym 3aBUCUMOCTH KHHEMATHYECKUX BEJTMYHH OT BPEMEHU

14 IIPU IPSMOJIMHENHOM PABHOYCKOPEHHOM JIBUKEHUU. !
Pemenue 3aau Ha NPAMOJIMHEMHOE PABHOYCKOPEHHOE

15 JBH>KEHUE. !
KonTponbnas padota Nel «IIpsimonuneitHOe paBHOYCKOPEHHOE

16 JIBHXKCHUE. .

17 | OTHOCUTENBHOCTD JIBUXKEHUS. 1

18 | UHepuumanbHbie cucteMbl orcyera. [1epBriit 3akoH HeroToHA. 1

19 | Bropoi 3akoH HbroTOHA. 1

20 | Tperuu 3akoH HproToHa. 1

21 | CBoOoaHOe majaeHue Ted. 1
JIBrKeHue Tena, OpolIeHHOTO BEPTUKAIBLHO BBEPX.

22 HesecomocTs. !
HNuctpykrax no Th. JlabopaTopnas padora Ne2 «lccnenopanue

23 CcBOOOIHOTO ITAZICHU. I

24 | 3aKOH BCEMUPHOTO TATOTEHUS. 1
VY ckopenue cBOOOJHOTO NaJeHUs Ha 3eMJIe U IPYTUX HEOECHBIX

25 TeJax. !
[IpsiMOJIMHEMHOE U KPUBOJMHEWHOE JBUKECHUE. [|BUKEHHE TEIa

26 10 OKPYKHOCTH C TOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. !

27 | Pemenne 3anau. 1

28 | MckycCTBEHHBIE CIIyTHUKH 3€MJIH. 1

29 | Umnynbc Tena. 1

30 | 3aKOH COXpaHEHHS] UMITYJIbCA. 1

31 | PeaktuBHOE nBUMKEHUE. PakeTsl. 1

32 | Pemenne 3agau. 1

33 | BIBOJ 3aKOHA COXpAHEHUS MEXAHUYECKOW YHEPTUH. 1
Kontponsnas padota Ne2 «3akonsl HeroToHa. 3aK0oH

34 COXpPAaHEHUS B MEXAHUKE. !

Mexannuyeckue KoJieOaHusi M BOJHBI. 3BYK. 15

35 | KoneGaTenbHoe NBUKEHHE. 1
CBo0OoanbIe kosieOanus. KosebarenbpHble cCUCTEMBI. MasTHUK.

36 Hudghposas nabopamopus RELEON. !

37 | BenuuuHsbl, XapakTepu3yrolirue KojeodaTelbHOe ABUKEHUE. 1




38 | 'apmoHuueckue KojebaHus. 1
Nuctpykrax no Th. JlabopaTopnas padota Ne3 «Vccnenopanue

39 | 3aBUCHMOCTH NEPHUOJIA U YaCTOThI CBOOOIHBIX KOJIeOaHUM 1
HUTSIHOT'O MasATHUKA OT €T0 JJIMHBD).

40 | 3atyxatomue kojeOaHus. BeiHyX)AeHHbIE KOJIeOaHMs. 1

41 | Pe3onanc. 1

42 | Pacnpoctpanenue koiebanuii B cpenie. BosHbI. 1

43 | JlnnHa BosiHBL. CKOPOCTh pacpOCTPaAHEHUS BOJIH. 1

44 | Ucrounuku 3ByKa. 3ByKOBBIE KOJIeOaHUsI. 1

45 | Beicora, TeMOp U TPOMKOCTb 3BYKa. 1

46 | Pacnpoctpanenue 3ByKa. 3ByKOBBIE BOJIHBI. 1

47 | OTpaxkeHue 3ByKa. IX0. 3ByKOBOUM PE30HAHC. 1

48 | Pemenue 3amau. 1
KonTtponbshas padora Ne3 «Mexanndeckue KoiaeOaHUs U BOJTHBI.

49 3BYK». !

JJIeKTPOMATHUTHOE T0JIe. 25

50 | MarnuTHOe noJje u ero rpadpuyeckoe u300pakeHue. 1

51 | OgHOpOIHOE M HEOAHOPOJHOE MATHUTHBIE TTOJIS. 1
Hanpagiienue Toka u HanpaBJIeHUE JTUHUNA €70 MATHUTHOTO

32 nonsi. Hughposas navopamopus RELEON. .
OO6HapyXeHUue MarHUTHOTO TMOJIS 1O €ro JEHCTBUIO Ha

>3 aneKTpudecku Tok. [IpaBusio neBou pyku. I

54 | Ungykuust MArHUTHOTO HOJISL. 1

55 | MarHuTHBIN MTOTOK. 1

56 | SIBneHue 2MEKTPOMAarHUTHON MHIYKIIHH. 1
HNuctpykrax no Th. JlabopaTopnas padora Ne4 «3ydyenue

57 | ABIEHHUS DJIIEKTPOMArHUTHON UHAYKLIW. 1
Hudghposas nabopamopus RELEON.

58 | Hampasnenne naayKunoHHOro ToKa. [Ipasumno Jlenna. 1

59 | SBieHUE CaMOUHIYKIIUU. 1

60 | ITomyuenue u nepenayda nepeMeHHOro Toka. TpaHncdopmartop. 1

61 | DNEKTPOMArHuTHOE MOJIE. 1

62 | DIEeKTpOMAarHUTHBIE BOJIHBI. 1

63 | Konnencarop. 1
Konebarenbubiit KoHTYp. [lonydyenne aneKTpoMarHuTHbIX

64 KOJICOaHMIA. !

65 | IIpuHUMIBI paguOCBA3U U TEIEBUICHUS. 1

66 | DneKTpoMarHuTHasi IpUpPO/ia CBETA. 1




[TIpenomienue cBera. PU3UYECKUN CMBICI MTOKA3ATENA

67 1
MPEJIOMIICHUSL.
68 | Hucnepcus csera. L{Bera ten. 1
69 | CnexTpockomn u crekTporpad. 1
70 | Tumbl ONTUYECKHUX CIIEKTPOB. 1
71 HNHcTpyKTaxX Mo TB; JlaGopatopHas padota Ne5 «Habmonenue {
CIUIOLITHOTO M JINHEWUYATHIX CIIEKTPOB UCITYCKAHUSI.
7 Horn?meHHe U UCITyCKaHue cBeTa aromaMu. [Ipoucxoxienue .
JMHEWYAThIX CIIEKTPOB.
73 | Pewenue 3anay. 1
74 | KontponbHas padora No4 «DIeKTpOMarHUTHOE TOJIE. 1
CrtpoeHne aToMa M aTOMHOTO /Ipa. 20
75 | PagnoakTUBHOCTG. 1
76 | Mogenb aTOMOB. 1
77 | PannoakTUBHBIE ITPEBPAILEHNS] aTOMHBIX SJIED. 1
78 | DKcriepuMEHTaIbHbIE METObI UCCIEAOBAHMS YACTHIL. 1
79 Nuctpykrax no Th. JlabopaTopnas pabora Ne6 «3mepenue i
€CTECTBEHHOTO PAJAMALIMOHHOTO (hOHA TO3UMETPOMY.
80 | OTKpbITHE NPOTOHA U HEUTPOHA. 1
81 | CoctaB aToMHOTO sipa. SaepHbIE CUIIBI. 1
82 | DHeprus cBa3u. Jledext macc. 1
83 | Pemenue 3aaau. 1
84 | lenenue siaep ypana. llennas peakuusi. 1
85 Huctpykrax no Th. Jlabopatopuast padota No7 «U3yuenue .
JIeJICHUs 7jpa aToMa ypaHa 1o (oTorpaduu TPEeKOB.
26 Anepnsiit peaktop. [IpeoOpazoBaHue BHYTpEHHEH SHEPTUU i
aTOMHBIX SI/IEp B JIEKTPUUECKYIO SHEPTHUIO.
87 | AToMHas SHEpreTuka. 1
88 | buonornueckoe AeMCTBUE paUALINH. 1
89 | 3aKoH paIMOAKTUBHOTO pacnaja. 1
90 | TepmosiaepHas peaxiusi. 1
91 | DneMeHTapHbIe YaCTUIIbl. AHTUYACTHUIIHI. 1
92 | Pewenue 3anay. 1
93 Kontponbnas pabota Ne5 «CtpoeHue aToMa 1 aTOMHOTO s7ipa. i
Hcnonb3oBaHue SHEPTUU ATOMHBIX SIIEPY.
HNuctpykrax no Th. JTabopaTopnas padora Ne§ "Orenka
94 | nepuoja noxypacnaga HaXoASIIMXCSA B BO3AyX€E MPOAYKTOB 1

pacnana pagona". JlaboparopHas padota Ne9 «/3ydenne TpekoB




3apsLKEHHBIX YaCTHIL IO TOTOBBIM (poTorpadusam».

Ctpoenue u 3Boa0NUsA BeeneHnoii. 5
95 | CocraB, CTpo€HHE U MPOUCXOKICHUE COTHEYHON CUCTEMBI. 1
96 | boapmue maneTbl COTHEYHOM CHCTEMEL. 1
97 | Masle Tera CoTHEYHOM CUCTEMEI. 1
98 | Ctpoenue, uznydeHnue v 3Boonus CoaHIa U 3BE3/I. 1
99 | Ctpoenue u 3Botonus Beenennoii. 1
HTorosoe nopropenue. 3

100 [ToBTOpenue Templ «MexaHnueckne KojieOaHusl U BOJHBI. 3BYK»,
«3aKOHBI B3aUMOJACHCTBHUS U ABUKCHHUS TEID. I
101 | UToroBas KOHTpoOJIBHAs padoTa. 1
102 | Ananu3 UTOrOBOM KOHTPOJIBHOM pabOTHI. 1




