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I[TOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o (Qu3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

Copmepxanue mporpamMmbl MO (PU3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OPraHU3ALMI0 H3yYEHHS
bu3MKN Ha AEATeTHbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKe yUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs], a TAKKE
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[IporpaMMa 10 (u3MKE YCTAaHABIMBAET pacIpeleleHue yueOHOro
Marepuaia Mo rojaM oOOy4yeHus (IO KjaccaMm), MpeasiaraeT MNPUMEPHYIO
MOCJIEAOBATEIbHOCTh H3YyYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUSA
IPEIMETHOTO COIEPKAHUA U YUETE BO3PACTHBIX OCOOEHHOCTENW 00y4arOIUXCsl.

[TporpamMma mno ¢u3uke pa3paboTaHa ¢ LEIbI0 OKAa3aHUS METOIUYECKOU
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY IPEIMETY .

®du3rka ABIAETCS CUCTEMOOOPA3ylOUUM Il  €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEIMETOB, MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3ydYaeMbIX XUMHUEH, Ouosioruen, acTpoHomMued u ¢GU3NYECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHYy MHpa,
IpeloCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOrO0 METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna U3 rIaBHBIX 3a7a4 (GU3UYECKOr0 0Opa3oBaHUS B CTPYKTYype OOIIETro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenune ¢usuku Ha 0a30BOM YpPOBHE TMPEIIOJIAraeT OBJIAJICHUE
CIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCT:

HAy4YHO OOBSCHSITH SIBJICHUS;

OLICHMBATh U TOHUMAaTh OCOOEHHOCTH HAy4YHOI'O UCCIEIOBAHUS;

MHTEPHPETUPOBATh JAHHBIE U KCIOIb30BaTh HAYUYHBIE J0KA3aTEIbCTBA IS
MOJIyYEHUS BBIBOJIOB.

[lenn wusydeHuss (U3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro npenmera «Dduszuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa3oBaTeNibHbIE MPOTPaMMbl, YTBEPKAEHHON peELICHUEM
Kosnerun MunuctepcTBa npocsenieHust Poccuiickoit denepanuu (MpoTOKOJI OT 3
nekaopst 2019 r. Ne [TK4BH).

Lenu nzydenust GU3uKu:

npuoOpeTeHne HWHTEpeca M CTPEMJICHUS OOydYarolmMXCs K HaydHOMY
M3YUYCHHIO TPUPOJbI, PA3BUTUEC UX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYXKAIOLIUM SIBIICHUSM;



dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE MPEACTaBICHUN O poiu (PU3UKU IS Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O  BO3MOXKHBIX  cdepax  Oyaymien
npoecCHOHANbHON  JeATEIbHOCTH, CBS3aHHOM C (DU3MKOM, MOATOTOBKA K
nanbHeneMy o0y4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTmxeHne 3THX Iefiel MmporpamMMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01miero o0pa3oBaHms 0OECTICYNBACTCS PEIICHUEM CIEAYIOIMINX 3a/1a4:

npuobpeTeHne 3HaHUW O  JUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TETIOBBIX, JICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHHSIX;

MpUOOpPETECHNE YMEHUN OMHUCHIBATh M OOBSICHATH (DU3MYECKHUE SIBJICHHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJOB pEIICHUS MPOCTEUINX pacu€THBIX 3alady C
UCITIOJIb30BAaHUEM buznuecKux MOJICIIEH, TBOPYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMI HAOJIOJaTh MPHUPOJHBIC SBICHUS U BBITOJHSITH OIBITHI,
nJabopaTopHble pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MNPUEMOB pabOTHl ¢ MHPOpMALMEH (PU3HUECKOTO COJEp KaHMUS,
BKJIFOYasT WHGOPMAITMI0O O COBPEMEHHBIX JOCTIDKCHHMSIX (DH3WKHM, aHAINA3 |
KPUTHYECKOE OIICHHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepamMu Npo(ecCuoHaTbLHON EeSITEIbHOCTH, CBI3aHHBIMU C
GU3MKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JTOCTHIKCHHSIX
(bu3MYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEroO
oOpazoBanus oTBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B 8
kiacce — 68 vacoB (2 yaca B Hezento), B 9 kinacce — 102 gaca (3 gaca B Henemio).

[Ipennaraemsiii B mporpamme o (pusuke mnepedyeHb JadopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, YUUTEb JeiacT BEIOOP MPOBEICHUS
Ja00paTOPHBIX PabOT M OIBITOB € YYETOM HMHAWMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Jaronuxcs, CucKa AKCIEPUMEHTAIBHBIX 3a/laHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o (hU3HKE.

COHAEPXAHUE OBYUYEHU A

7 KIIACC

Paznen 1. @usuka u €€ posb B MO3HAHUU OKPYIKAIOIIETO MUPA.

®dusuka — Hayka o npupojne. SBieHus npuponsl. PU3UyecKue SIBICHUA:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BenuuuHbL. M3Mmepenue Qusnuecknx BennyuH. Duznyueckue
npubopsl. [TorpentHocTs u3mMepeHuit. MexxayHapoaHasi CUCTEMA €TMHHII.

Kak ¢u3uka wu Jpyrue ecTeCTBEHHbIE HAyKH HU3Y4aroT IPUPOLY.
EcTecTBEeHHOHAYUYHbIII METOJ NO3HaHWA: HAOJIIOJEHUE, MOCTAaHOBKA HAYYHOIO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HabmogaemMoro aBieHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

JlemoHCcTpauuu.

Mexanuyeckue, TeIIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.



®duznyeckre MpuOOPH U MPOLEAYypa MPAMbIX U3MEPEHHUI aHaJOTOBBIM U
U(PPOBBIM MPUOOPOM.

JlaGopatopHbie pabOTHI U OTBITHI.

OmnpeneneHue UEHbI IeJICHUs MIKaIbl U3MEPUTEILHOTO Tprbdopa.

N3mepenne pacCcToAHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3sMepoB MaJIbIX TEI.

3mepeHnre TeMreparypbl MpU TOMOIIM >KUAKOCTHOTO TEpPMOMETpa H
JaTyuKa TEMIIEPaTyPBhl.

[IpoBenenne wuccieqOoBaHUS MO IMPOBEPKE T'MIOTE3bl: JAJbHOCTh MOJETA
IapuKa, MyueHHOro FTOPU30HTAIBLHO, TEM 0O0JIbIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Pasnen 2. [lepBoHavanbpHbIE CBENEHUSA O CTPOCHUH BELIECTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, UX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenue wyactull BemectBa. CBS3b CKOPOCTHM JIBMDKEHUSI YacTHI[ C
TeMriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSHHS BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEU U TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JlemoHcTpanum.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

Habnronenue SBJICHUM, OOBACHSIOIINXCS MIPUTSKEHUEM WIN

OTTAJIKMBAHUEM YACTHUI] BEIIECTBA.

JlaGopatopHbie pabOTHI U OTIBITHI.

OueHka JuMameTpa aToMa METOJOM psloB (C  HCIOJIb30BaHUEM
dboTorpaduii).

OmnbITHI 110 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHNUS I'a30B.

OnbIThI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

Paznen 3. JIBu>keHHe U B3aUMOICHCTBUEC TeIl.

MexaHnueckoe IBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHHUS.

SIBneHne wHepuuu. 3aKOH HWHEpUMHU. B3auMoAeicTBHE TEN KaKk INPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InmoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuna Kak XapakTepucTHKa B3auMoJencTBHs Tesl. Cuila ynpyrocTd U 3aKOH
I'yka. 3mMepeHune cuiibl ¢ MOMOUIBIO NUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTd. Cuila TsKecTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAalIpaBJIEHHBIX IO OJHOM npsMoi. PaBHoxeilicTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE NTOKOsA. TpeHne B IpUPOJE U TEXHUKE.

JlemoHCcTpauuu.
HaOnronenre MexaHH4eCcKOro ABMKEHUS Tea.
N3mMepenune CKopoCTH MPSAMOJIMHENHOTO JBUXKEHUS.



HabGnronenue siBjeHUs] MHEPLIMH.

Hab6nronenue n3MeHeHust CKOpOCTH MpU B3aUMOICHUCTBUU TEll.

CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEL.

CrnoxeHue CHJl, HallPaBJICHHBIX IO OJTHOM MPSMOM.

JlaGopatopHbie pabOTHI U OTBITHI.

OnpeneneHne CKOPOCTH PABHOMEPHOTO ABWKEHUs (IIApUKa B YKUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

OnpeneneHue cCpenHEW CKOPOCTH CKOJIBKEHHsS Opycka WIM IIapuKa II0
HAKJIOHHOU IUTOCKOCTH.

OmnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

OnbITEI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTb pacTskeHUs (aedopmarium)
MPY>KUHBI OT MIPUIIOKEHHOUN CHUIIBI.

OnbITHI, JTIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBXKECHHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOLINXCS ITOBEPXHOCTEN.

Paznen 4. JlaBiieHue TBEPABIX T, XKUJIKOCTEH U Ta30B.

Hasnenue. CriocoObl YMEHbIIICHUS U YBEITMUCHUS AaBjieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. [lepenaya maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMarnueckue
MalIuHbl. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TriayOunbl. ['mapocraTudeckuit
napanokc. Coolmaromuecs: cocyibl. [ napaBinueckue MEXaHU3MBbl.

Atmocdepa 3emnn u arMocepHoe aaBieHue. [IpuunHbI CyliecTBOBaHUS
BO3aAylHON oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubopsI 17151 U13MepeHust aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue )XUIKOCTH U T'a3a Ha MOrPYKEHHOE B HUX TeNO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

JlemoHCTpanuu.

3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJKOCTBIO U Ta30M.

CooOmatomuecs cocyibl.

['mapaBauyueckuit mpecc.

[IposiBienue nercTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKMBAIONICH CUJIBI OT 00BhEMa MOTPYKEHHOM YacTH Tena
Y TUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYciioBue 11aBaHusl TEN: TJIABAHUE WJIM TIOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHONIEHUSI TFIOTHOCTEW TeJIa U KUIKOCTH.

JlaGopatopHbie pabOTHI U OTBITHI.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTrpyKEHHOU B
KUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOMIEH  CWibl, JEHUCTBYIOLIEH HaA  TeEJoO,
[IOrPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIECH CHJIBL, IEUCTBYIOLIEH HA TEJIO B
JKUJIKOCTH, OT MACCHhI TeJa.

OnbIThl, JI€MOHCTPUPYIOIIHE 3aBUCUMOCTh  BBITAJIKUBAIONIEH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.



KoHcTpynpoBaHue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKHU U ONPEICIICHHE
€€ rpy30n0AbEMHOCTH.

Paznen 5. Pabora 1 MOIITHOCTE. DHEPTHs.

Mexanuueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dsHepruss. KuHeTMueckas W TOTEHIMAJbHAS SHEPIUs.
[IpeBpalieHre 0JTHOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYToil. 3aKOH COXPAHEHUS
SHEPIUH B MEXAHUKE.

JlemoHcTpanum.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

JlaGopatopHbie pabOTHI U OTBITHI.

Omnpenenenue pabOThI CUITBI TPEHUS TIPU PABHOMEPHOM JIBM)KCHHUH Tella T0
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanne ycinoBUl paBHOBECHS pblyara.

N3mepenne K11/ HakJIIOHHOM MJIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KIIACC

Pa3nexn 6. TerioBbie SIBIICHUS.

OCHOBHBIE TIOJIO)KEHUS MOJEKYJISIPHO-KMHETUUYECKOU TEOPUU CTPOCHUSA
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMBIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOrO, >XKUAKOIO M Ta3000pa3HOr0 COCTOSIHMM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TEMIIEpATypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUKEHUS
yactull. Buytpennsss sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buzer TEIUIONEpEAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyUYCHHUE.

KomuuectBo TemoTel. Y aenbHas TEIUIOEMKOCTh BEIECTBA. 1emIooOMeH U
TEIUIOBOE paBHOBeCHME. YpaBHEHHWE TeruioBoro OanaHca. [lmaBieHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcnapenuwe. Kunenue. YiaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JTaBJICHUSI.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabothl TemnoBbix asurateneit KIIJ termmoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAKOIIEN CPEJIBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

JemoHcTpanum.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenune nuddysun.
HabGnroneHue sIBJICHUN cMaurBaHUS ¥ KalTWJUISIPHBIX SIBJICHHM.



HaGmronenne TenioBoro paciuimpeHus Ted.

M3MeHeHne naBiieHUs] Ta3a NPU W3MEHEHMM 00bEMa W HArpeBaHUU WM
OXJIKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphI.

Buae! Tennonepenayu.

OxnaxxaeHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOoThl BHEITHUMU CHUJIaAMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InNYHbIX BEIECTB.

Habnronenue kumneHusl.

HaOlnronenre nocTostHCTBA TeMIepaTyphl IPU TUIABJICHUU.

Mopenn TEeIIOBBIX ABUTATEIICH.

JlaGopaTopHbIe pabOTHI U OTIBITHI.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.

OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OneIThl IO HAOIIOJECHUIO TEIJIOBOTO PACHIMPEHMS] Ta30B, XKUIAKOCTEH U
TBEPABIX TEII.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MIMPHUIIA.

OnbIThl, AEMOHCTPHUPYIOIIME 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JIUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJKOCTHU B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUsT BHYTPEHHEHW OJHEpPruu Tela B  pe3yJibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

WccnenoBanue sBJICHUS TEIJIOOOMEHA MPU CMENIMBAHUM XOJIOAHOW U
ropstyei BOJIBI.

OrnpeneneHue KoJIMUeCTBa TEIJIOThI, MOJYYEHHOTO BOJION MPHU TETIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

Omnpenenenue yaelbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznien 7. DeKTpUUE€CKUE U MAarHUTHBIC SIBIICHUA.

Onextpuzanusi Tena. J[Ba poaa 3JIEKTpUUECKHX 3apsaaoB. BzammogencTBhe
3apspKeHHBIX  Ten. 3akoH KynoHna (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH).

Onekrpudeckoe noJie. Hanpsxk€HHOCTH siekTpudeckoro noss. [IpuHnomn
CYMNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKUAN 3apsi.
Crpoenne aroma. [IpoBOIHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUA TOK. YCIJIOBUSI CYILIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
N CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuna Toka. DJIEKTPUYECKOE  HaIPSIKEHUE.
ComnpoTuBiieHHE NPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nend. [locinegoBarenbHoe W mapauielIbHOE — COCIMHEHUE
MIPOBO/IHUKOB.



Pabora M MOIIHOCTH 3JEKTpUUECKOro ToKa. 3akoH Jhxoyns—JleHua.
DNEeKTpUUECKUE 1IENH U NMOTPEOUTENN 3JIEKTPUUECKOM sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHuTHl.  B3auMMoIelCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarauTHOE 1noje 3eMiIM U €ro 3Ha4eHue I )KU3HU Ha 3eMIle.
Oneir  Opcrepa. MaraurHoe moJse 3JIEKTPUYECKOro Toka. lIpumenenue
AIIEKTPOMArHuTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DJNEeKTpOABUIaTEdb IOCTOSHHOIO TOKAa. MCIosb30BaHWE JJIEKTPOABUraTENeld B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SBneHue 3eKTpoMaratuTHOM nHAyKuuu. [Tpasuno Jlenna.

DnekTporeHeparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.
JemoHncTpanum.

DneKTpu3anus Tel.

JIBa pozia 3JIEKTpUUYECKUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIEeKTpOoCTaTHYECKast HHAYKIHS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpoBOAHUKH U TUAIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.

N cTOYHMKHN TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

N3mMepeHue CUiibl TOKa aMIIEPMETPOM.

N3MepeHune 31eKTpUYECKOTO HAPSIAKEHUS BOJIbTMETPOM.

PeocTar 1 Marazud COnpoOTUBIICHUH.

B3aumMopaencTBre NOCTOSTHHBIX MATHUTOB.

MoaenupoBanre HEBO3MOXKHOCTH PA3CICHUS ITOJI0COB MATHUTA.

MopaennpoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTtHoOE 1oje ToKa. DIEeKTPOMAarHHmT.

JlencTBrEe MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEN MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIWH.

OmneiTel apanes.

3aBUCMMOCTh HANpPaBICHUS HMHAYKIHMOHHOTO TOKAa OT YCJIOBUHA €ro
BO3HUKHOBEHUSI.

DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

JlabopaTopHbIie pabOTHI U OTIBITHI.

OneiTel  TO  HAOMIONEHWIO OJEKTPU3ANMK TEJ UWHAYKIMEH U TIpH
COIIPUKOCHOBEHUM.

HUccnenoBanne JEWCTBUS BJIEKTPUYECKOTO TMOJISI HAa NPOBOAHUKU W
JABTIEKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOM TIEMH TTOCTOSHHOTO TOKA.

W3MmepeHne u peryJIMpoBaHKUE CUIIbI TOKA.

N3mepeHune u peryJmpoBaHue HANPSIKEHUS.



HccnenoBanre 3aBUCMMOCTH CWIJIBI TOKA, HWAYIIETO 4YEpe3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMnbIThL, AEMOHCTPUPYIOLIME 3aBUCUMOCTD 3JIEKTPUYECKOTO CONMPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOMAU TONEPEYHOr0 CEYEHU U MaTeEpHaa.

[IpoBepka TmpaBwiIa CJIOKEHUS HANPSHKEHUM TMIPU  TMOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [ CWIbl TOKA IIPU NAPAUICIBHOM COEIUHEHHUH
PE3UCTOPOB.

Omnpenenenre paboTHI YMEKTPHUUECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTOP.

OmnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIAEMON HA PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CWIBI TOKA, HIYLIErO 4YE€pe3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenune K11/l narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS IIOCTOSSHHBIX MAarHUTOB.

W3y4yeHre MarHuTHOTO MOJIsl IOCTOSIHHBIX MarHUTOB IIPU UX OObEIUHEHUH U
pa3aeiIcHUH.

HccnenoBanne NeUCTBUS DIIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OneITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJICUCTBHS KaTYyIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA W HAIIPABJICHUs TOKA B KATYILKE.

N3ydenne neucTBUsI MArHUTHOTO IOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KII/ amekTpoaBUTaTeIbHON YCTAHOBKH.

OneITEl 1O WCCIIEAOBAHMIO  SIBJICHHUSI DJIEKTPOMAarHUTHOM HMHAYKLUWU:
MCCIIEIOBAaHNE N3MEHEHUI 3HAYEHUS Y HAIIPABIICHUS MHIYKIHOHHOIO TOKA.

9 KIIACC

Pa3nern 8. Mexannueckue sIBJICHUA.

Mexanuueckoe nBWXKeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXAHHYECKOro JABWKEHUSA. PaBHOMEpHOE MNpPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHenHoe nBrxeHue. CpeaHss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckopeHHOe MpsiMoJiMHEHOe aBmxkeHue. CBoOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE NBMKEHUE TO OKpY>KHOCTH. [lepnon u yactora oOpauieHus.
JInneriHasg u yrioBast CKOpocTHU. LIeHTpoCcTpeMUTEIIBHOE YCKOPEHHUE.

IlepBeii 3akoH HproToHa. Bropoit 3akoH HeroroHa. Tperuil 3akoH
HproToHa. [TpuHuun cynepno3unyu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHMS: CWJIa TPEHHS CKOJIbKECHUS,
CUJia TPEHUS MTOKOs, IPYTHUE BUABI TPEHHUS.

Cusla TSOKECTH U 3aKOH BCEMHPHOTO TATOTEHHUs. Y CKOpEHHE CBOOOIHOTO
nafgeHus. Jlwxenue ruraner Bokpyr Connua. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynsc Tena. U3menenne umnyiibea. UMmyasc cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTMBHOE ABUKEHHE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cui TsbKeCTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEepruu U padoTsl. [loTeHInanbHas YHeprus Telna, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMiin. [loTeHIIManbHas SHEprus c:KaTtou npykuHbl. Kunernueckas



sHeprus. Teopema 0 KMHETHYECKOW SHEPIMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

JlemoHCcTpanuu.

HabGnrogenne MexaHW4ecKOTo JBMXKEHUSI Te€Ja OTHOCUTEIBHO PAa3HBIX TEl
OTCUETA.

CpaBHeHUE TyTE€ld W TPACKTOPHUM JBHXKEHUS OJHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHre CKOpoCTU U YCKOPEHHUS NPSIMOJIMHEIHOTO JIBUKECHMUS.

HccnenoBanrie Npru3HaKoOB PAaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaOnronenue ABUKEHUS Tella 0 OKPYKHOCTH.

Halnronenne MeXaHMYEeCKUX SIBIICHHUM, MPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KEHUM OTHOCHUTEIHHO
KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHUSI T€Ja OT MacChl Tella U JEHUCTBYIOIIEH Ha HEro
CUJIBL.

HabGmronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3MeHeHne Beca Tela Py YCKOPEHHOM JBUKEHUH.

[lepenaya uMItyabca pu B3aUMOJEHCTBUM TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIl.

CoxpaHeHre UMIyJIbCca MPU HEYTIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.

Halnronenne peakTUBHOTO JBUKECHUS.

CoxpaHeHHne MEXaHUYECKOH SHEPTrUU pH CBOOOTHOM MaJICHUU.

CoxpaHeHME MEXaHMYECKOW SHEPTrUM MPU ABMXKEHUM TeJa MOJ JICVCTBHEM
MPY>KUHBI.

JlaGopatopHbie pabOTHI U OTBITHI.

KoHcTpynpoBaHue TpakTa [Jii pa3rOHa M JajJbHEWIIEr0 PaBHOMEPHOIO
JBHDKCHUS IIAPUKA WIIN TEIIEKKH.

OmnpenencHue cpeaHeld CKOPOCTH CKOJBXKEHHUS OpycKa WM JIBMOKCHUS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tella MpPU PABHOYCKOPEHHOM JABUKEHHH MO
HAKJIOHHOM ITIOCKOCTH.

WccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHHM NP PAaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JBIDKCHHHM 0e€3
HAayaJbHOW CKOPOCTHM TIyTH OTHOCSTCA KakK psAJ  HEUETHBIX 4YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

WccnenoBanre 3aBUCUMOCTA CHJIBI  TPEHUS CKOJIBXEHHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenne kodhGUIMEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue padOTHl CUJIBI TPEHUS TP PABHOMEPHOM JBUKEHHUM Teja MO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YOPYrOCTH TMpU  NHOABEME TIpy3a ¢
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

N3ydenne 3aKk0Ha COXPAHEHHS YJHEPTHH.

Paznen 9. Mexanunueckue KojaeOaHus U BOJHBI.



Konebarenbnoe aBuxeHue. OCHOBHBIE XapaKTEPUCTUKUA  KOJeOaHMIl:
NepuoJl, 4YacToTa, aMIUIUTyJda. MaTeMaTuyecKuil W TPYKUHHBIA MAasTHUKU.
[IpeBpalienrie 3HEprUM MpU KOJIeOATEIbHOM JBUKEHUU.

3aryxatomue  KkosieOaHus.  BoiHyXzIeHHble — koneOaHusa.  Pe3oHaHc.
Mexanudeckue BoJiHbI. CBoilcTBa MeXaHMUYeCKMX BOJH. I[IpojgosbHble WH
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacrmpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMkocTh 3Byka u BbicoTa ToHa. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

JlemoHcTpanum.

Habnronenne koneOaHUM Ten MOJ JOEHCTBUEM CWJIbI TSDKECTH U CHIIBL
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BIHYKIECHHBIX KOJI€OaHU U pE30HAHCA.

PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).

Habnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

JlabopaTopHblie pabOTHI U OTIBITHI.

OmnpeneneHre 4acTOThI U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.

Omnpenenenue 4acTOThI U MEPUOAA KOJICOAaHUN PYKUHHOTO MasiTHUKA.

WccnenoBanre 3aBUCUMOCTH Tepuoja KoJICOAHHWM IMOJBEIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

HccnenoBanre 3aBUCUMOCTH MepuoAa KoieOaHWid MpyKUHHOTO MasiTHHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCHUMOCTH IMepuUoja KoJICOaHWM Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpys3a.

OneIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuoaa  KoJeOaHHit
MPY>KMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHusi CBOOOIHOTO ITaICHHMS.

Pazgen 10. DneKTpOMarHUTHOE MOJIE U AIEKTPOMATrHUTHBIE BOJHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJIEKTPOMarHuTHblie  BoyHBL. — (CBOMCTBa
ANEKTpOMarHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja cseta. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETa.

JlemoHcTpanuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BosiHOBBIE CBOICTBaA CBETA.

JlaGopatopHblie pabOTHI U OTBITHI.

N3yueHune CBOWCTB SJEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0O MOOWJIBLHOTO
TenedoHa.

Paznen 11. CBeToBbIE sIBIICHUS.

JlyueBas  momens  cBera.  Mcrounmkm — cBeta.  [Ipsmonunennoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpejomiieHUus cBeta. llomHoe BHYTpeHHee
oTpaxkeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTUYECKHX CBETOBOAX.



Jlunza. Xox unydeir B usuH3e. OnTuueckas cuctema (oToanmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onrThyeckas cucrtema. bin3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBerta B crekTp. Omnbitel HetoToHa. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

JlemoHCcTpanum.

[IpssmonuHeHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xom rydeit B coOuparoriei JInHse.

XO0J Ty4der B pacCEenBAIOIIECH JIMH3E.

[Tomyyenune n300paxeHuit ¢ TOMOIIBIO JTMH3.

[Tpuniun aevictBus ¢poToarnmapara, MUKPOCKOTA U TEJIECKOIIA.

Mopenb riasa.

Paznoxenue 6e1oro cBera B CIIEKTP.

[Tomyyenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HbBIX I[BETOB.

JlaGopatopHbie pabOTHI U OTBITHI.

HccnenoBanre 3aBUCUMOCTH yTJia OTPaXEHHUsT CBETOBOTO Jyya OT YyrIJja
naJICHuUs.

N3ydeHne xapakTepUCTUK U300paKeHUs TIPEMETa B INIOCKOM 3epKaJie.

HccnenoBanre 3aBUCMMOCTH YTjla MPEIOMJICHUS CBETOBOTO Jyda OT yIJa
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

[Tonyyenue n300paxeHuii C TOMOUIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenue (HOKYCHOTO PAcCTOSIHUSI U ONTHUYECKOW CHJIBI coOMparoien
JINH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OneIThl MO BOCHPUSTHIO IIBETA MPEAMETOB IMPU HMX HAOIIOJICHUU 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUS.

OmneiTel Pezepdopna u ruranerapuas monaens atoma. Monens atoma bopa.
HcnyckaHue v noriomieHne cBera aroMoM. KBanThl. JInHeiyaThie CIEKTPHI.

PanuoaktuBHOCTh. Alb(a, 6eTa- U ramMmma-usnydeHus. CTpoeHre aTOMHOTO
aapa. HyxionHas wmopens aroMHoro sapa. HM3zorombel. PamnoakTuBHBIE
npeBpaiteHus. [lepron momypacmaaga aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIAOBOIO M MACCOBOIO YMCEIN.
DOHeprus CBA3M aTOMHBIX saep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

SnepHas sHepretuka. JleMCTBUS pPAaJIMOAKTHBHBIX HW3JIYYCHUN Ha JKHUBBIE
OpTraHU3MBI.

JemoHcTpanum.

CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp BoAopoa.

HaGmronenue tpexoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3TyYCHUH.



Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

JlaGopatopHbie pabOTHI U OTBITHI.

Habnrofenue CruionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUEHUS.

HccnenoBanue TPeKOB: U3MEPEHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY ITyTH
(o potorpadusam).

N3mepenne paanoakTUBHOTO (OHA.

[ToBTOpUTENHEHO-0000AOIMINI MOAYJIb.

[ToBTOpUTENHEHO-0000IIAOIINIA MOAYJTb npeaHa3HauYeH TUISt
CUCTEMATU3allMM W O0OOLIEHUs MPEIMETHOIO  COJAEpKAHMS U OIbITa
JESITEIIbHOCTH, MPUOOPETEHHOTO NP U3YUEHUHU BCETO Kypca (DU3HUKH, a TaKKe IJis
NOJATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY »3K3aMe€HY 10 (U3UKE IS
00yuJaromuxcs, BEIOPaBIINX ATOT YUYEOHBIN MpPEaMET.

[Tpu n3ydeHnn TaHHOTO MOJYJISl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS] BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00y4eHus, ¢opMupyercs
€CTECTBEHHOHAay4YHasi TPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHMS
SBJICHUN MPUPOAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMU OOBICHATH (PU3HUECKUE
SBJICHUS, TPHUMEHSSI IOJyYEHHBbIE 3HAHUS, pellaTh 3aJayd, B TOM YHUCIE
KauyeCTBEHHbBIE U KCIIEPUMEHTAIIbHBIE.

[IpuHIMIIMATBEHO ACATEIBHOCTHBIM XapaKTep JaHHOTO pa3Jielia pPealnu3yeTcs
32 CYET TOro, 4YTO OOy4YaloIIMecs BBINOIHIIOT 3aJaHus, B KOTOPBIX UM
npeaiaraeTcs:

HAa OCHOBE TIOMYYEHHBIX 3HAHWW pacro3HaBaTh W HAYYHO OOBACHATH
busnyeckue SBICHUS B OKPY>KAIOIIEH MPUPOE U TOBCETHEBHOM KU3HH,

UCTIONIb30BaTh HAYYHBIE METO/ABl WCCIEIOBaHHS (U3NUYECKUX SIBICHUN, B
TOM YHCJIE IS TPOBEPKU THIIOTE3 U TIOTYUYCHHS TEOPETUIECKUX BHIBOJIOB;

OOBSICHATH HAyYHbIE OCHOBBI HanOoJee BaXKHbBIX TOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHM, HallpuMep, MPAKTUUECKOIO MCIOJIb30BAHUS PA3IMUHbIX HCTOUYHUKOB
HHEPruM Ha OCHOBE 3aKOHA IPEBpAIICHMS M COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIrUH.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITPOI'PAMMEI 11O
OU3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pusuku Ha ypoBHE OCHOBHOTO 00IEro 00pa3oBaHuUsl HAMPABIECHO
Ha JOCTH)KCHHE JINYHOCTHBIX, METAMPEAMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX
PE3yIbTATOB.

B pesynprare wu3yueHus (U3MKM Ha ypPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuaromierocs OyayT copMHpOBaHBI CIAETYIOUINE JTUYHOCTHBIC
pe3yJIbTaThl B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

- TpOsIBICHHME UHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
POCCHIICKOM (PU3MUECKON HAYKU;

- IEGHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpakJaHCKOI'0 U TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

- TOTOBHOCTh K AaKTUBHOMY VYYacTHIO B OOCYXXIEHHUU OOIIECTBEHHO
3HAUMMBIX M ATHUYECKUX NPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM
JTOCTHXKEHUM (PU3KKHY;



- OCO3HaHUE€ BAXKHOCTH MOPAJIbHO-3TUYECKUX IMPUHIIUIOB B JAEATEIBHOCTH
YUYEHOT0;

3) ACTETUYECKOTO BOCIIUTAHMUSL:

- BOCIIPUATHE ICTETUYECKUX KaueCTB (PU3MUECKON HAYKHU: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) ICHHOCTH HAyYHOT'O MTO3HAHUS:

- OCO3HaHHWE IEHHOCTH (PU3NYECKONW HAyKH KaK MOITHOTO WHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAXXHEWILIEW COCTABIIIOLIEH
KYJBTYPBI,

- pa3BUTHE HAY4YHOW JIFOOO3HATEIBHOCTHU, UHTEPECA K HMCCIEI0BATEIbCKON
JEATEIIbHOCTH;

5) hbopmupoBaHUs KyJIbTYPHI 3I0POBbSI K SMOITMOHAIBHOTO OJIarOTMOJTy s :

- OCO3HaHUE IIEHHOCTH O0€30MacHOTro o00pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro TOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM OO0OpYyJIOBaHHEM B
JIOMalIHUX YCIIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBBIKA pedIEeKCHM, NMPU3HAHUE CBOETO IpaBa Ha
OIIMOKY ¥ TaKOTO € MpaBa y APYyroro 4eJIOBeKa;

6) TPYJIOBOTO BOCITUTAHUSI:

- aKTUBHOE y4YacTHE B PEIICHHM MPAKTUYECKUX 3adad (B paMKaxX CEMbH,
o0Opa3oBaTeILHON OpraHU3alliy, TOpoja, Kpasi) TEXHOJOTMYECKON U COIMaIbHOMN
HaIpPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCie U (PU3NYECKUX 3HAHUM;

- HIHTEPEC K MPAKTUYECKOMY U3YUEHUIO PO eCcCUid, CBI3aHHBIX ¢ (PUBUKOM;

7) 9KOJIOTHYECKOTO BOCITUTAHHMS:

- OpUEHTallUs Ha MPUMEHEHHE (PU3NUECKUX 3HAHUU JJIsl pelIeHUs 3a/1ad B
0o0JIacTU OKpYXalolle cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX ITOCIICICTBUU [T OKPYKAIOIIEH CPEbI;

- 0CO3HaHUE TI00ATBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJieM U MyTel uX
pelieHus;

8) amantanuy K HU3MEHSIOIIMMCS YCJIOBHUSIM COLIMAIBHOM M TPUPOIHON
Cpenbl:

- MOTPEOHOCTh BO B3aMMOJICUCTBUM TPHU BBIMOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3MUECKOI HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NeATEIIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopMyIHpoBaTh UACH, TOHSATHUS, TUTIOTE3bI O GPU3UYECKUX 0OBEKTAX U SABJICHUSX;

- 0CO3HaHue ACPUIMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B
00JacTH (PU3HKHY;

- TUITAHUPOBAaHUE CBOETO PAa3BUTHS B MPHUOOPETCHHHM HOBBIX (DHU3UYECKUX
3HAHUMU;

- CTPEMJICHHE AaHAJIU3UPOBATh M BBISIBISATH B3aUMOCBSI3M  IPUPOJIBI,
o0IIecTBa ¥ YKOHOMHKH, B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;,

- OLICHKAa CBOMX JEUCTBUN C YUYETOM BIIMSIHUS HAa OKPYXKAIOUIYIO CpEny,
BO3MOYKHBIX TJIOOQTHHBIX TTOCIECTBUN.

METAIIPEJMETHBIE PE3YJIBTATDI



B pesynbrare ocBO€HUsS NPOrpaMmbl MO (PU3MKE HAa YPOBHE OCHOBHOIO
oOmrero o6pazoBanus y oOydaromierocss 0yayT chopMUpOBaHbI METaIpeaMETHbIE
pe3yabTaThl, BKIIOYAIONIUE TO3HABATENbHBIE YHUBEPCAJIbHBIE YUueOHbIe 1eUCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHbIE  Y4eOHbIE  JCUCTBUS,  PEryJSTUBHbBIC
yHUBEpCaIbHbIC YUeOHbIC TCUCTBUS.

[To3HaBaTeNbHbIE YHUBEPCAJIbHBIE YU€OHBIC IEHCTBUS

ba3oBeie nornueckue AeUCTBUA:

BBISIBISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCHU(PUKAIMU, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHsI B pacCMaTPUBAEMbIX (aKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBICHUSIM;

BBISIBJISAITh TPUYUHHO-CIICJICTBEHHBIE CBSA3U IPU HW3YYEHUU (DUINYECKUX
SBJICHUN W IPOLIECCOB, J€JaTh BBIBOJbI C HCIOJIb30BAaHUEM JAECIyKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBSI3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOSITENILHO BBIOMPATh CIOCO0 perieHus yueOHoW (usnueckoi 3agadu
(cpaBHEHUE HECKOJBKHMX BAPUAHTOB PEILEHUs, BHIOOp HanboJiee MOAXOMASILErO C
y49E€TOM CaMOCTOSATEIHHO BBIICICHHBIX KPUTEPHUER).

ba3oBbie nccnenoBaTenbCKue 1eHCTBUS:

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

MIPOBOANUTH TI0O CAMOCTOSITENIbHO COCTABJIIEHHOMY TUIaHY OTIBIT, HECIOXHBIN
(bU3UYECKUl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PUBUUECKOTO SIBICHUS;

OLICHWBAaTh HAa NPUMEHUMOCTh H  JIOCTOBEPHOCTh  WH(MOpPMAIIHUIO,
MOJTyYEHHYIO B XO/I€ MCCIICIOBAHMS MU KCIIEPUMEHTA;

CaMOCTOATENHHO (OPMYIMPOBATH O00OOIIEHUSI U BBIBOJBI 1O PE3yJIbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

OPOrHO3UPOBATh  BO3MOXKHOE  JlajibHEWIee  pa3BUTHE  (PUBNYECKUX
IPOLIECCOB, a TaKXX€ BBIABUIATh MPEANOJIOKEHUS 00 HMX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PaGota ¢ undopmarnueii:

NPUMEHATH Pa3iIMYHbIe METOAbI, HHCTPYMEHTHI M 3ampOCHl MPH TIOUCKE U
oTOOpe UH(POPMALIUU UK JAHHBIX C YUETOM MPEASIOKEHHON yueOHOH (hr3nuecKoit
3a/a4H;

aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH WHGPOPMAIUIO
Pa3IUYHBIX BUIOB U (HOPM TPEICTABICHHS,

CaMOCTOSITENILHO ~ BHIOMpaTh  ONTHMAIbHYIO  (QOpMy  TpeCTaBICHUS
uHPOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJayd HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOW TpaduKoit 1 nX KOMOMHAITUSIMU.

KoMMmyHUKaTHBHBIE YHUBEpCATbHBIC YICOHbBIC ACHCTBUS:

B XOe 00CyXJIeHus ydueOHOro MmaTepuaia, pe3yJbTaTOB JabOpaTOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEH, HAIEJICHHbIE Ha pelIeHHe 3a7aud W MOJAJep)KaHue
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIOCTABIISATh CBOM CY’KJEHUS C CY>KICHUSIMU IPYTUX YYACTHUKOB JUANOra,
OOHapy>KUBaTh Pa3IMYME U CXOJCTBO MO3UIIUIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3YJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMaHAHON M MHIUBUIYaJIbHOU
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATH L€ COBMECTHOM €ATEIbHOCTH, OPIraHU30BbIBATh JEHCTBUS 1O
e€ JMOCTWKEHUIO: paclpelesaTh poJU, OOCYXAaTh IPOLECCHl M PEe3yJbTaTh
COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJIBKHX JIIOJICH;

BBITIOJHATH CBOIO YacTh PaOOThI, JOCTUTAss KaueCTBEHHOTO pe3ysbTara o
CBOEMY HAaNpaBJICHUI0 U KOOPAUHUPYS CBOM ACHUCTBUSA C APYIMMH WICHAMH
KOMAaH/Ibl;

OLICHMBAaTh KAadeCTBO CBOETO BKJIaga B OOMIMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PerynstuBHbIe yHUBEpCaTbHBIC YUECOHBIE IEHCTBUS

Camoopranuzanusi:

BBISIBJISTH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOIINX AJis
penieHus GU3NUECKUX 3HaAHU;

OPUEHTHPOBATbCSI B Pa3jMYHbIX [OAXOJAaX NPUHATUS  pELICHUH
(MHIUBUYaJBbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATHE PELICHUN MPYIION);

CaMOCTOSITEJIbHO COCTaBIISATh AJITOPUTM pPEIIEHUsT (PU3NYECKON 3aJauu WIH
IJlaHa MCCIENOBAaHUA C YYETOM HMEIOIIMXCA PECypcoB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI pELICHUM;

Jienath BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpPOJIb, SMOLIMOHATIbHBIN UHTEIJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,

OOBSACHATh  NPUYMHBI  JOCTHXKEHHUS  (HEAOCTHMXKEHUS)  Pe3yJbTaToOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIHHOCTb (B TOM YHCJE B XOJ BBINOJIHEHUS
(U3MYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUSIM;

CTaBUTH c€Osl HA MECTO APYTOro YeJIOBeKa B XOJI€ CIOpa WIN JAUCKYCCUU Ha
HAy4YHYIO0 TEMY, [IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY JIPYroro;

MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU pelieHNH (HU3NUECKUX 3aa4 WIH B
YTBEPKJICHUSIX HA HAYyYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

ITPEAMETHBIE PE3YJIbTATDI

K koHily 00yueHust B 7 kjlacce nmpeIMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITIOJIB30BATh MOHATHA: (U3HUYECKUE U XUMUYECKHE SIBIICHUS, HAOJI0ICHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIUHMIBI (U3UUYECKUX BEIUYUH, aToM,
MOJIEKYyJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JABWKEHUE (PABHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHENHOE),
TPAeKTOPHs, paBHOAEUCTBYIOIIas cuia, Aedopmanus (ymnpyras, MiacTHUEcKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBL;

paznuyath sBieHus (Auddy3us, TEIIOBOE ABMKEHUE YaCTHUI[ BEIECTBA,
PaBHOMEPHOE IBHKEHHUE, HEPABHOMEPHOE IBH)KCHUE, UHEPLIMUS, B3aUMOJCHCTBUE
T€Jl, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIJIEHHOM OCBhIO BpAILLCHMS, Mepenada



JaBJIE€HUs TBEPABIMHU TEJIaMM, XHIKOCTAMU M ra3aMu, aTMOC(EPHOE JaBJIECHHE,
IUIABaHUE TeJ, MPEBPALICHUs MEXaHUYECKOW OHHEPruM) IO ONMCAHHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JACMOHCTPUPYIOIIMX JIaHHOE
(duznyeCcKoe SBIICHUE;

pacrmo3HaBaThb  MPOSIBICHWE  M3YYEHHBIX  (PU3MYECKUX  SIBJICHUM B
OKpY’KaloIlleM MHpE, B TOM 4HCI€ (PU3MUECKHUE SIBJICHMSI B MPUPOJIE: MPUMEPHI
JBW)KEHUS C PA3IMYHBIMA CKOPOCTSIMM B XKMBOW M HEXUBOW IPUPOJIE, NEUCTBUE
CHJIbI TPEHUS B MPUPOJIEC U TEXHHUKE, BIUSHUE aTMOCPEPHOTO JaBICHUS Ha KUBOU
OpraHu3M, IUJIaBaHWE pPbIO, pblYard B TeEJI€ YEJIOBEKa, INPH 3TOM IEPEBOAMTH
INPaKTUYECKYI0 3aJadyy B Y4YEOHYI0, BBIIEHATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKky) GU3HUECKUX SIBICHMUIA;

OINKCHIBaTh M3yUYEHHBIC CBOMCTBA TEN U (PU3UYECKHE SIBICHUSA, HCIOJIb3YS
¢u3nueckue BenUUHMHBI (Macca, O0OBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, Cuia
TpeHUsl, JaBjeHHe (TBEPAOrO Teia, KUAKOCTHU, ra3a), BBITAJIKMBAIOLIAS CHUIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(UIHMEeHT
MOJIE3HOTO JICUCTBUSA MEXaHU3MOB, KUHETUYECKasl M IOTEHUMAIbHAsL SHEPTUs ), IPU
ONKMCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
uX O0O03Hau€HUs U E€IUHULIBl (PUINYECKUX BEJIMYUH, HAXOIUTH (HOPMYIIbI,
CBSA3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEJIMYHMHY C IPYTMMU BEITUYMHAMHU, CTPOUTH
rpauKy NU3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (QPU3NYECKHE SBJICHHS M MPOLECCHI,
UCIIOJIb3Ysl TIPABWJIA CIIOKEHUSI CUJI (BIOJb OJHOM MIpsiMOii), 3akoH ['yka, 3aKoH
[Tackansg, 3akoH Apxumena, MPaBUJIO paBHOBECHs pblyara (010Ka), «30J0TOE
NpaBUJIO» MEXAaHWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW DJHEpPruu, MpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSCHATH (PU3UUYECKUE SBJICHUS, TPOLIECCHl U CBOWCTBA TEJl, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyaluld IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB
c ornopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a7a4u B 1—2 AeCTBUS, UCTIONIb3Ysl 3aKOHBI U (DOPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJaud
3aMMChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE BETUYUHBI B (DOPMYJIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIE JAHHBIC, HEOOXOAUMBIE JJIsl PELICHUS
3a/1a4, OIEHUBATh PEATUCTUIHOCTh MOJIYYEHHON (DU3NUECKON BEITMUYNHBI,

pacno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXHO PEIIUTh NPU [MOMOIIU
(bu3MYeCKuX METOJI0OB, B OINHMCAHUM MCCIEIOBAHUSA BBIIEISATh MPOBEPSIEMOE
NpEeAnosjaokeHne (TUIoTe3y), pas3inyaTh W HUHTEPIPETUPOBATH IOJYYEHHBIN
pe3yNbTaT, HAXOUTh OLIMOKH B XOJI€ OTIbITA, IE1aTh BHIBOBI 110 €T0 pe3ybTaTaM;

IPOBOJUTD OMBITHI MO HAOMIONACHUIO (PU3NUECKUX SIBICHUN WIH (PU3NUECKUX
CBOMCTB Tenm: (OpMyIHpoBaTh NPOBEpsieMble MPEANOJIOKEHU, COOUpaTh
YCTAaHOBKY M3 TMpPEIJIOKEHHOTO0 O0OpYyIOBaHUS, 3alUChIBATh XOJ OMNbITa U
(dbopMyIIHpOBaTh BHIBOJBI;

BBIIOJIHATh IIPSIMBIE HU3MEPEHHs PACCTOSHMS, BPEMEHH, MACChl Tela,
00bEMa, CWJIBI U TEMIIEpaTypbl C HMCIOJIb30BAaHUEM AHAJIOIOBBIX M LHU(POBBIX



npuOOpOB, 3aMUCHIBaTh MOKA3aHUs MPUOOPOB C y4ETOM 3aJaHHOW aOCOJIIOTHOMN
HOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTH UCCIIEJOBAHUE 3aBHCUMOCTH OJHOM (PU3NYECKOW BEIMYUHBI OT
JPYroi ¢ UCIOJb30BAaHUEM IMPSMBIX U3MEPEHUM (3aBUCUMOCTH YT PaBHOMEPHO
JBUKYLIETOCS Tella OT BPEMEHU ABWKECHUS Te€Ja, CUIIbl TPEHHSI CKOJIBKEHHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS NPY’KUHBI,
BBITAJIKMBAIOIIECH CHJIBI OT 00bE€Ma MOrpyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IIJIaBaHUS TEJ, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJJAHUPOBAHUM YYEOHOIO HMCCIEIOBAaHUSA, COOMpPATh YCTAaHOBKY WU
BBIMIOJHATh ~ M3MEPEHUs, CIeAys MpEeaJoKeHHOMY IUlaHy, (PUKCHpOBATh
pe3yibTaThl MOJYYEHHOM 3aBHCHUMOCTH  (DU3MYECKUX BEIWYMH B  BHJE
OpEUIOKEHHBIX TaOdIMLl M TrpauKoB, JAejlaTh BBIBOJBI IO pe3yJibTaTaM
UCCJIEI0BAHNS;

IPOBOJUTH KOCBEHHbIE H3MEpPEHUS (U3MUECKUX BEIUYMH (IJIOTHOCTH
BEILECTBA JKUJAKOCTU M TBEPAOrO TeEJA, CUJIA TPEHHUS CKOJIbKEHUsS, IABIICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOLIas Ha MOTPYKEHHOE B >KHUJKOCTh
TENO, KO3(PPUIMEHT TNOJE3HOI0 JAEWCTBUSA MPOCTBIX MEXAaHU3MOB), ClEAys
NPEMIOKEHHOW  MHCTPYKUMHU: TpPU  BBIIOJHEHUHM H3MEPEHHM  coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOM BEJIMYMHBI;

coOJII01aTh MpaBUJia TEXHUKH OE€30MacHOCTU Mpu padoTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

yKa3blBaTh NPUHIMUIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETp, AMHAMOMETp, COOOILIAIOIIMECS COCYlbl, OapoMeTp, phlyar,
MOJIBYOKHBINA U HEMOJABMXKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTb;

XapaKTepu30BaTh  NPUHLMIIBI  JCHCTBHS  U3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPOM Ha MX ONMUCaHMs (B TOM YHUCIIE: MOAMUIHUKY,
YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKUN IPECC, MAaHOMETP, BBICOTOMED,
NOPIIHEBOW HAcOC, apeoMETp), MCIONb3ys 3HAHUS O CBOMCTBAX (HU3MUECKUX
SIBJICHUN 1 HEOOX0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI (HAXOIUTH UHPOPMAIUIO O MIPUMEPAX) MPAKTUIECKOTO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU AJiA OOecredeHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYIKAIOIIEN CPELE;

OCYUIECTBJISATH OTOOp HMCTOYHHUKOB uH(opMauumu B HHTepHere B
COOTBETCTBHHU C 33JIaHHBIM MTOMCKOBBIM 3alpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CpPABHEHMS PA3IMYHBIX MCTOYHUKOB BBIACISATH MH(MOpMAIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJHEHUH YYE€OHBIX 3aJaHUM HAy4HO-TOIMYJISPHYIO
auTepaTypy (pU3MUecKoro coaepikaHus, CIPaBOYHBbIE MaTepUaibl, PECypChl CETH
WuTepuer, BmaneTs npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE KpAaTKHE MHUChMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COAECpPXKaHHs, B TOM UHUCIE
nyOJIMYHO AeNaTh KpaTKUE COOOLIEHHsSI O pe3yJbTaTax IMPOEKTOB WM y4eOHBIX



UCCJICIOBAaHUA, TPU ITOM TPAMOTHO HCIIOJIb30BATh HW3YYCHHBIN TMOHATHIHBIN
amnmapat Kypca GU3HUKH, COMPOBOKIAThH BHICTYIICHUE MMPE3CHTAIUCH;

IIPU  BBIMIOJIHEHUU YUYEOHBIX TIPOCKTOB M HCCIEAOBAHUN paclpeesiiaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a7lauaMU, CICTUTH 3a
BBHITIOJTHCHUEM TUIaHA JEHCTBHUM, aJleKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJI B
JESATEIIBHOCTh  TPYIIIBI, BBICTPaMBaTh KOMMYHHUKATHBHOE B3aMMOJCHCTBHE,
YUYHUTHIBAsE MHCHUE OKPYKAIOITHX.

K xoniy 00yuenus B 8 kiiacce mpeIMETHBIC PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

WCITOJIB30BATh TOHATHS: Macca W pa3Mepbl MOJICKYJI, TEIUIOBOE IBUKEHUE
aTOMOB ¥ MOJICKYJI, arperaTHbIe COCTOSHHS BEIIECTBA, KPUCTAJUIMUYECKHE U
amop(HBIC Tena, HACHINICHHBIA M HEHACHINEHHBIM Tap, BIAKHOCTH BO3yXa,
TEMIIepaTypa, BHYTPEHHSS DHEPIHs, TEIUIOBOM JBUTATENb, DSJIECMEHTApPHBINA
ANEKTPUUECKUIN 3apsl, JJIEKTPUYECKOE TI0Jie, MPOBOJHUKH U JTUIJICKTPHUKH,
MOCTOSIHHBIN AJIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;

paznuyaTh SBJIEHUS (TEIUIOBOE pACIIMPEHUE M CXKaThe, Tervlonepesaya,
TEIJIOBOE pPAaBHOBECHE, CMauyMBaHUE, KalWULIPHbIC SBJICHMS, HCIApEHUE,
KOHJIEHCAIMsl,  IUIaBJIGHWE, KpUCTaUM3alus  (OTBEpACBaHUE),  KHUIICHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3JIyYCHHE), FICKTPU3aLUs Tell,
B3aMMOJICUCTBHEC 3apSAIOB, IEHCTBHS AIEKTPUUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICCTBUE MAarHWTOB, JIEHCTBHE MArHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAS WHAYKIMSA) IO OINMMCAHUIO WX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh  TPOSBICHHE  HM3YYCHHBIX  (U3WYECKUX  SIBJICHUH B
OKpY’XKalomeM MHUpe, B TOM 4YHuciae (QU3NYECKHe SBICHHUS B TPHUPOIE:
MTOBEPXHOCTHOE HATSHKECHUE W KalWJUIPHBIC SBJICHUS B MPUPOJEC, KPUCTAILIBI B
npupoae, wuznydeHue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHU€ POCHI, TYMaHa, WHEs, CHETa, DJIEKTPUUECKHUE SIBIICHUs B aTMocdepe,
AJIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMITH, JOpeid IMOITIOCOB,
pOJIb MAarHUTHOTO TIOJSI JIJIS JKU3HU Ha 3emile, TOJISIPHOE CHUSHUE, MPU ITOM
MEPEeBOUTh TMPAKTUYECKYIO 3aJadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHbIC
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKMCHIBATh M3YyYCHHBIC CBOWCTBA TENl W (PU3NYCCKHUE SIBJICHHS, MUCIOJB3YS
bu3NYecKue BEIWYWHBI (TeMIlepaTypa, BHYTPEHHSS DHEPIrUs, KOJWYECTBO
TEIJIOTHI, YACIBbHAS TEMJIOEMKOCTh BEIIECTBA, yJAedbHAs TEIUIOTA IUIABIICHUS,
yAenbHas TeIJIoTa MapooOpa3oBaHUs, YJeNbHAs TEIUIOTa CropaHHs TOIUIMBA,
KO (PUIIMEHT TONEe3HOTO JEHCTBHSI  TEIJIOBOM MAIIWHBI, OTHOCUTEIbHAS
BJIQKHOCTh BO3/yXa, OJIEKTPUYECKUI 3apsAl, CcHia TOKa, JIIEKTPUYECKOE
HaIpsHKCHUE, COTIPOTUBJICHUE MPOBOJIHHKA, YACIBHOE CONPOTHUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTH JJCKTPUYECKOTO TOKa), TPH ONMUCAHUU TPABHIHHO
TpakTOBaTh (DU3UYECKUN CMBICT HWCIOJIB3YEMbIX BEJIMYMH, OOO3HAYCHUS U
eAUHUIBI (PU3UIECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO
(GU3NYECKYI0 BETMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH TpauKyd HM3yUEeHHBIX
3aBUCUMOCTEH (PM3NUYECKUX BEITUYHH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBJICHHUS W TPOIECCHI,
UCTIOJNIB3YSl OCHOBHBIC TMOJIOKEHUS MOJICKYJISIPHO-KHHETUIECKONW TEOPUH CTPOCHUS
BEIIECTBA, MPUHIUI CYMEPHO3UIMH TOJeH (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHus 3apsaa, 3akoH Oma i yyacTka 1enw, 3akoH J[xoymns—JIenna, 3akoH



COXPAaHEHUsl HHEPrUM, MPU ATOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3alMCBIBATH €70 MAaTEMATUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3MYECKUE IPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd INPaKTUKOOPUEHTHPOBAHHOIO  XapaKTepa:  BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTH OOBACHEHUE U3 1—2 JTOTMYECKUX LLIAroB C
Onopoi Ha 1—2 U3y4yeHHBIX CBOMCTBA (PM3NUYECKUX SBICHUM, (PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

pemiath pacu€THbIC 3aa4u B 2—3 NEHCTBUS, UCTIONb3YsI 3aKOHBI U (HOPMYJIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCIOBHS 3a/adyd
3aMKMCBIBATh KPATKOE YCIOBHUE, BBIABIATH HEAOCTATOK JAAHHBIX [UJISl PELICHUS
3aJa4uM, BHIOMpATh 3aKOHBI U (opMysbl, HeoOXOoAMMBIE i €€ pelieHus,
IPOBOAUTDH PACUYEThl U CPABHUBATH MOJTyYEHHOE 3HaYCHUE (DU3HMUECKON BEIMUHHBI
C U3BECTHBIMU JaHHBIMH;

pacrmo3HaBaTb NIPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh IPU [MOMOLIH
(¢u3NYeCKuX  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IIPEAIIOIOKEHNE, OLICHUBATh MPABWJIBHOCTh MOPSAAKA MPOBEACHUS
VICCJIEIOBAHMSI, I€TIATh BBIBOJIBI;

IPOBOAUTD ONBITHI MO HAOIIOAECHUIO (PU3NUECKUX SBJICHUN WIH PU3NIECKUX
CBOMCTB Ten (KamWUISPHbBIC SIBJICHMS, 3aBUCUMOCTb HaBJICHUS BO3JyXa OT €ro
o0béMa, Temrmeparypbl, CKOPOCTH IIpOllecCCa OCTHIBAHMS W HAarpeBaHus NpH
U3Iy4eHUH OT LIBETa H3JIydaroumeid (MOrJomarnieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl KUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
ANEKTPU3ALMUs TET U B3aUMOJEHCTBHUE IIEKTPUUECKUX 3apsA0B, B3aUMOAEIHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3allsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB,
JNENUCTBUS MAarHUTHOTO TOJI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKAa): (hOPMYJIMPOBATh MPOBEPSEMbIE
IPEIIOJIOKEHUsI, coOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOr0 00OpyI0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATH MPSMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHONW BIIAKHOCTHU
BO3/lyXa, CUJIbl TOKA, HANPSHKEHHUsI C MCIOJb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U
JATYNKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATh PE3YJbTaThl U3MEPEHUI C yu&ToM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

MPOBOAUTH MCCJIEAOBAHNUE 3aBUCUMOCTH OJHON (hDU3UYECKOM BEIIMYUHBI OT
JIPYrol ¢ HMCHOJB30BAHUEM NPSIMBIX HU3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAM TOMEPEYHOr0 CEYEeHHUS] U YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, WIYILIETO 4Yepe3 MPOBOJHUK,
OT HanpsDKeHWsT Ha MPOBOAHUKE, MHCCIEJOBAHUE IIOCIEA0BATENLHOTO H
napajyieIbHOTO  COEJUHEHUH MPOBOJHUKOB): IJAHUPOBATh KCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY U BBIMOJIHATH MU3MEPEHUS, ClIeIysl MPEJI0KEHHOMY IUIaHy,
(bUKCUpOBaTh PE3yJIbTATHI MOTYUYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPadUKOB,
JieaTh BBIBOJIBI 0 PE3YJIbTATAM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHbIE HW3MEpeHUs (PU3MUecKkux BenudyuH (yIesibHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CleAysd NpEeIIOKEHHOW WHCTPYKLUH, W BBIUHUCIATh 3HAYECHHE
BEJINYMHBIL;

cOOII0/1aTh MpaBUjla TEXHUKHU O€30IIaCHOCTU IMpHU paboTe C J1abopaTOPHBIM
o0opy1I0BaHUEM;



XapaKTepu30BaTh  MPUHLHUIBI  JIEACTBUS  WM3YYEHHBIX NOpuOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha UX OmucaHus (B TOM 4YHCIE: CHUCTEMa
OTOIUICHUS JIOMOB, THUIPOMETp, IapoBasi TypOHWHA, amIepMeTp, BOJBTMETD,
CUETUMK  JJICKTPUYECKOM  DHEPrUM,  DIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
HarpeBaTelIbHbIE AJIEKTPONPUOOPHI (TPUMEPHI), IEKTPUUECKHUE MPEIOXPAHUTENH,
AJIIEKTPOMArHUT, AJIEKTPOJBUTATEIb IOCTOSHHOTO TOKA), HCIOJIB3Ys 3HAHUS O
CBOMCTBAaX (PU3NYECKUX SABJICHUH U HEOOXOAMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh TMPOCTHIE TEXHUYECKHE YCTPOICTBA U HW3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JBUTATelb BHYTPEHHErO  CTrOpaHUf,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBISATh CXEMbl JJIEKTPUYECKHX Lemed ¢
MOCNIEZIOBATEIbHBIM M TApaUIETbHBIM COCJUHEHHEM JJIEMEHTOB, pa3iuyas
yCIIOBHBIE 0003HAYCHHSI TIEMEHTOB AJIEKTPUICCKUX LIETICH;

MPUBOJUTH MPUMEPHI (HAXOIUTh HH(POPMAIHIO O TPUMEPAX ) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MmacHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYIKaIOIIEH CpeE;

OCYIIECTBIATh MOUCK HWH(POpMalUUU  (PU3NYECKOTO  COAEpPKAHUS B
HuTepHeTe, HA OCHOBE MMEIOIIUXCS 3HAHUHN 1 MMyTEM CPaBHEHUS TOTIOTHUTEIBHBIX
MUCTOYHUKOB BBIJICIATh MH(OPMAILNIO, KOTOpasi SBJSETCS MPOTUBOPEUMBON WU
MOKET OBITh HEIOCTOBEPHOM;

UCIIONIb30BaTh TPU BBHIMOJHEHUH YYE€OHBIX 3aJaHW HAyYHO-TIOMYJISPHYIO
auTepaTypy (pu3mdeckoro coaepikaHus, CIPaBOYHBIE MaTEpUaibl, PeCypChl CeTH
WuTtepuer, BmameTh nNpuéMaMyd KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(popMaIu U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHUCHMEHHbIE W KpAaTKHWE YCTHbIE COOOIICHMS,
00001mas nHMGOPMAITNIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COEpPKaHUS, B
TOM  4YHclieé MNyOJUYHO  MPEACTaBIATh  PEe3ysbTaThl  NPOEKTHOM Wi
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUYEHHbBIN
NMOHATUUHBIM  ammapar  Kypca  (U3UKH, CONPOBOXAATh  BBICTYILJICHUE
IIPE3EHTALUEN;

IpU BBIMOJHCHUN YYEOHBIX TMPOCEKTOB M HCCIEAOBAHUN (PU3UIECKIX
MPOIIECCOB  pacHpeneNsaTh OO0s3aHHOCTH B TPyNNe B COOTBETCTBHHU C
MOCTAaBIICHHBIMU 3a/ladyaMH, CIEAWTh 3a BBIMOJTHCHWEM IUIaHa JEHCTBUH U
KOPPEKTUPOBATh €r0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIHHOCTH
TpYyMIbI, BEICTPAaUBAaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHUE, MPOSIBIISISI TOTOBHOCTh
paspemarb KOHMIUKTHI.

K koHIty oOyueHus B 9 kiacce mpeMeTHBIE pe3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHI:

UCIIONIb30BaTh  TMOHATHS: CHUCTeMa OTcuéTa, MaTepuajbHas TOUKa,
TPAEKTOPHSI, OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBIKEHUS, nedopmanus (yrnpyras,
IUTACTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
NEePerpy3KH, HEHTP TSHKECTH, aOCOTIOTHO TBEPIOE TENO, LIEHTP TSKECTU TBEPIOTO
TeNa, PAaBHOBECHE, MEXAHMYECKHWE KOJEOAaHHWS M BOJHBI, 3BYK, HHPPA3BYK U
yIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKAJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTh, CIEKTPbl MCITYCKAHUSI M TOTJIONIEHUS, aibda,
0eTa- U raMMa-u3Iy4YeHus, U30TOMbI, IAEPHAS DHEPIETHKA;



paznuyaTth SABJICHHS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHOE
JBIKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE [IBH)KEHHE, CBOOOJHOE TMaJIeHue
TE€JI, pPABHOMEPHOE JIBIXKEHHE MO0 OKPY>KHOCTH, B3aHMMOJIEUCTBHUE TEJl, PEAKTUBHOE
JBIKEHHUE, KoJebaTeIbHOe ABMKEHHE (3aTyXaloIIKe U BbIHYK/ICHHbIE KOJICOaHMs),
pE30HaHC, BOJHOBOE  JBWJKEHHE, OTpaKEHHE  3ByKa, MPSMOJMHEHHOE
pacmpocTpaHeHue, OTPaKEHHUE U TPEIOMJIICHHE CBETa, IOJHOE BHYTPEHHEE
OTPa)KEHUE CBETA, PA3JIOKEHHE OEJIOr0 CBETA B CIIEKTP U CIOKEHHUE CIEKTPATbHBIX
I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOaKTUBHOCTh, BO3HUKHOBEHHUE
JMHEWYATOr0 CIEKTpa M3JIYyYEHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHNUE;

pacrio3HaBaTh  IPOSIBICHHUE  M3YUYEHHBIX  (PU3NUECKUX  SABJICHUU B
OKpY XaromeM MHUpe (B TOM 4ucie (U3MUECCKUE SBICHHS B TPUPOJEC: NMPIIUBHI
OTJIUBBI, IBUXKeHUE TUIaHEeT COJIHEUHON CHCTEMBI, PEaKTUBHOE JBUKCHHUE KUBBIX
OpraHHW3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSICEHHE, CEHUCMUYECKHUE
BOJIHBI, IIyHAMH, 9XO0, [IBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOIE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIBTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO HW3IyYEHUI,
€CTECTBEHHBIN PAaJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJIHUOAKTHUBHOE
U3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB, JCHUCTBHE paJWOAKTUBHBIX H3Iy4YCHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B YUEOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

OMUCHIBATh M3YYEHHBIE CBOWCTBA TEN U (PU3MYECKUE SIBJICHUS, UCIOJB3YS
dbuznyeckre BeNUYUHBI (CpelHsIi W MTHOBEHHass CKOpPOCTh Tela TpHU
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, MEpEeMeENIeHue, MyTh, YIIIOBask CKOPOCTh,
cuja TPEHMs, CUJIa YIPYroCTH, CHJIa TSXKECTH, YCKOPEHHUE CBOOOJHOTO MaJICHMUS,
BEC TeJla, UMITYJbC Teja, UMIYJIbC CHJIbI, MEXaHW4Yeckass paboTa U MOUIHOCTD,
MOTEHIIUAJIbHASL DHEPrusi Tejla, TMOJHITOr0 HaJ TMOBEPXHOCTHIO  3EMJIH,
MOTEHUHUAJIbHASL DHEPIrUsl CXKATOM NPYKUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHas
MEeXaHU4eCKas YHEPTus, EPUOJ U YacTOTa KoJieOaHUM, NJTMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTelb IMPEIOMIEHUS CPEAbl), MpHU
OMMCAHUH TPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIh3YEMbIX BEIINYUH,
o0O3HaueHUsT W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (HopMyIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEJIMYUHY C IPYTUMU BETUYMHAMU, CTPOUTH
rpadKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS W MPOIECCHI,
WCIIOJIB3YS 3aKOH COXPaHEHUs YHEPIHH, 3aKOH BCEMHUPHOIO TATOTCHUS, MPUHITUI
CYHEepHO3UIIUA CHUJI, MPUHIMI OTHOCUTEIBLHOCTH ['anmumes, 3akoHbl HbrOTOHA,
3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPETOMJICHUS CBETA, 3aKOHBI
COXpPAHEHHMS 3apsI0BOTO U MACCOBOI'O YHUCEN MPU SJCPHBIX PEAKIUAX, MPU ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alHMCBhIBATh €ro MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MYECKHUE TMPOIECChl W CBOMCTBA TEJI, B TOM 4YHUCJIE U B
KOHTEKCTE€ CHUTyallud MNPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BbISBISATH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTUYECKHUX I11aroB
C omopod Ha 2-3 H3yYEHHBIX CBOMCTBAa (DU3MUECKHUX SABICHUH, (DU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a7a4d (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSA3bIBAIONINE (PU3HMUECKUE BEIMUYHHBI: HA OCHOBE
aHaJM3a YCJIOBHUS 3a/layyl 3allMChIBATh KPATKOE YCIOBUE, BBISIBIISATH HEJOCTAIOIIHE



WM U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIE IS
pelieHusi, MPOBOAUTH PACUY€Thl U OIEHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HauYeHUA (PU3NYECKON BEITUUUHBL;

pacno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh TPU [OMOIIU
bu3MYEeCKUX  METOJIOB, HUCIOJb3yS  OMUCAHUE HCCIEIOBaHUS, BBIJCIATH
MPOBEPSIEMOE TPEANOI0KEHNE, OLICHUBATh MPABHIBHOCTh TOPSAIKA MPOBEACHUS
UCCIICIOBaHMsI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATh PE3yJIbTAaThl HAOMIOACHUN U
OTIBITOB;

MPOBOJUTD OMBITHI MO HAOMIONACHUIO (PU3NIECKUX SIBICHUN WIH (PU3NUECKUX
CBOMCTB Ten (M3yueHue BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHUMOCTh TEpHoAa KOJeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl Tpy3a U
KECTKOCTU TPYXKUHBI UM HE3aBHUCHUMOCTh OT aMIUIMTYAbl MalbIX KOJEOaHUH,
IPSIMOJIMHEHOE PaclpOCTpaHEHHE CBETa, Pa3lIoKeHHe OeJIoro cBeTa B CIIEKT,
U3y4YE€HHE CBOMCTB M300pa)K€HMsI B IUIOCKOM 3€pKajie M CBOICTB HM300pa’KeHUs
npeaMera B coOuparomied JuH3€e, HaONIoJCHHE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB H3JIyYEHHUs): CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY W3 HM30BITOUHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OMbITA U €T0 Pe3yJbTaThl, (HOPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOIUMOCTHU CEPHUIO MPSAMBIX HU3MEPEHUM, ONpeaessis
CpellHEee 3HAaYeHUEe U3MepsSeMOM BEeIHUYMHBI ((POKYCHOE paccTosiHue coOuparouieit
JIMH3b1), 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEpUTEIBLHOr0 Ipuodopa);

NPOBOJAUTH  HWCCIECIOBAaHUE 3aBUCUMOCTEH  (U3NYECKUX BEIUYUH C
UCTIONb30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh TYTH OT BPEMEHH MpHU
PAaBHOYCKOPEHHOM JIBMKEHUM O€3 HadaJlbHOW CKOPOCTH, Tepuoaa KojeOaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTJia OTPaKEHHUS CBETa
OT yIJla TaJeHUs W yrjia TMpeloMJIeHHWs OT yria MajeHus): TUIAaHUPOBATh
UCCJIEJOBaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEIMYMH (CpenHss
CKOpPOCTb M YCKOpPEHHE Tejla MpPU PaBHOYCKOPEHHOM JBMKEHHM, YCKOpPEHHE
CBOOOJTHOTO TaJeHUs, KECTKOCTh MPYXKUHBI, KOAPOUIIMEHT TPEHUS CKOJIbKEHUS,
MeXaHW4yeckas paboTa W  MOIIHOCTh, YacToTa U Tepuoj  KojeOaHui
MaTEeMaTHYECKOTO U TPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMparomieit
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  MIaHUpOBaTh  U3MEPEHHs,  CcOOHMpaTh
OKCMIEPUMEHTATBHYIO YCTAHOBKY U BBITIOTHATH U3MEPEHHUS, CICIYS MPEI0KCHHON
WHCTPYKIIMU, BBIYUCIATH 3HAYECHUE BEIUYMHBI W AHAIM3UPOBATH IOTYYCHHBIE
pE3YIbTATHI C YYETOM 3aJJaHHOMW MOTPEITHOCTH U3MEPEHUM;

cOOJII01aTh MpaBUia TEXHUKH OE€30MacHOCTU Mpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TMPHU3HAKW H3YYCHHBIX (DU3UYECKUX MOJEJeH:
MaTepuagbHas TO4Ka, aDCOMIOTHO TBEPOE TEJIO, TOUCYHBI UCTOYHUK CBETA, Jyd,
TOHKAs JINH34, TUTaHEeTapHasi MOJEJb aTOMa, HYKJIOHHAsi MOZIeJIb aTOMHOTO S/1pa;

XapaKTepu30BaTh MPHUHLMIIBI  JCHCTBHS  U3YYEHHBIX NPUOOPOB |
TEXHUYECKUX YCTPONCTB C OMOPOIl HA UX OMUCAHUS (B TOM YHCIE: CIHIOMETP,
JATYUKU TOJIOKEHHUS, PACCTOSIHUSA U YCKOPEHUS, paKkeTa, 3X0JIOT, OUKH, IEPUCKOII,
doToanmapar, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKOM, JO3UMETp, Kamepa



Bunecona), wucnonp3ys 3HaHMS O CBOWCTBAaX (DU3MUYECKUX SBJICHUU U
HEo0XOouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKU HU3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIieHnn Yy4eOHO-NPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
N300paXeHU B IJIOCKOM 3€pKajie U coOOMparoIien J1H3E;

MPUBOJUTH MPUMEPHI (HAXOIUTH HHPOPMAIUIO O MPUMEPAX ) MPAKTUIECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU Ui OOecTeueHUus
0e30MmacHOCTH TpU OOpalleHuu ¢ TNpuOOopaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUsI 370pOBbSI U COOJIOACHHS HOPM 3KOJOTMYECKOIO IOBEACHHUS B
OKPYXaroUIIEH CpeJie;

OCYIIECTBIISITh MOUCK HWHGPOpPMaUMU  (PU3NYECKOTO  COACPKAHUS B
HNHTepHeTe, caMOCTOSTENBHO (HOPMYIUPYsE MOMCKOBBIM 3ampoc, HAXOAUTH IyTH
OIpe/eNIeHUs] JOCTOBEPHOCTH MOJYyYEeHHOW MH(OpMAIMK Ha OCHOBE MMEIOIUXCS
3HAHUU U TOTIOJHUTENIbHBIX UICTOYHHUKOB,

UCIOJIb30BaTh MPU BBINOJHEHUHM YYE€OHBIX 3aJaHUM Hay4HO-TOIMYJISPHYIO
JAUTepaTypy (pU3HMUEcKOro coaep)kaHus, CIPaBOYHbIE MaTepUaibl, PECYpChl CETU
WUuTepHer, BnaneTh Npu€MaMu KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE IMUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOrO COJAEPKAHUS, IMyOJIHYHO
IPEACTABIATh PE3YJNbTAThl MPOEKTHOM WM HMCCIEI0BATEIbCKON JIESITEIbHOCTH,
IIPU ATOM T'PaMOTHO MCIOJIb30BaTh U3YUYEHHBII MOHATUHHBIN anmnapaT u3y4aeMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIJIEHUE MPE3CHTAlMEe C y4E€ToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

TEMATHUYECKOE IINTAHMPOBAHUE

7 KIIACC
KomnuecTBo
KommuecTBo
KonuyectBo | nmaGopatopHbIx/
Nen/m |  HammeHnoBanwue pasnena KOHTPOJIBHBIX
JacoB MPAKTUICCKUX
pabor
paboT
duzruka U €€ poiib B
1 | mo3HaHMM ~ OKpY’Karoulero 6 1,5 -
MUpa.
IlepBoHauaLHBIC CBEOCHUS
2 p A 5 0,5 1
0 CTPOCHHUHU BEIIECTRBA.
3 BzaumoneiictBue Ten. 23 6 2
aBJIeHHUE TBEPJBIX TeI
4 | _ TBepn : 20 2 1
JKUKOCTEMN U ra3os.
PaboTa 1 MOIIIHOCTE.
5 t 14 2 1
DOHeprus.
HUTOTI'O 68 12 5




8 KJIIACC

KonnuectBO

KomnuecTBo
KomuuectBo | mabopaTopHbIX/
Nen/m | HawumenoBanue paznena KOHTPOJIBHBIX
4acoB MPAKTUYECKUX
pabor
paboT
1 | TennoBsie SABJICHHUS. 29 4 2
2 | DHeKTpUYECKue SIBJICHUS. 27 5 2
DNeKTpOMarHuTHbIE
3 : 12 1 1
SIBJICHHUSI.
UTOT'O 68 10 3)
9 KJIIACC
KommnuectBo
KonnuectBo
KonuyecTtBo | nmaGopatopHbIx/
Nen/m |  HammeHnoBanwue pasnena KOHTPOJIBHBIX
4acoB MPAKTUYECKUX
pabot
pabor
1 | MexaHu4ecKkue sIBJICHUS. 40 3 3
Mexanudeckue KoJjeOaHus
2 15 1 1
Y BOJIHBI.
3 DNEeKTPOMArHUTHOE TOJIE U 6 1
AJIEKTPOMATrHUTHBIE BOJIHBI.
4 | CBeTOBBIC SIBJICHUSI. 15 1 1
5 | KBaHTOBBIC SIBIICHUS. 17 3 1
IToBTOpUTENBEHO - 9
00001IarImUi MOIYJTb.
UTOTI'O 102 9 6




KAJIEHJAPHO - TEMATUYECKOE INIAHPOBAHUE

7 KIIACC
JlabopaTopHasi/
Ne PaTop KonTponpHas
Tema ypoka IIPAaKTUYECKas
YpOKa pabota
paboTta

1 | Yro uzyuaer pusmka.

5 Hekoropsle (¢usnueckne TepMUHBL. MeToxq
Hay4YHOTO MO3HAHUSI.
dusznyecKue BEJIUYHHBI. N3mepenue

3 | bu3uveckux BEJINYUH. To4HOCTH u
MOTPENTHOCTh U3MEPEHHUI.

4 Jlabopatopnas pabora Ne 1 «Omnpenenenue 1
MOKa3aHUM U3MEPUTEIILHOTO MPUOOpay.

5 Jlabopatopnas pabota Ne 2 «l3mepenue 05
pa3MeEPOB MaJIbIX TEID). ’

6 | ®usuka u ee BIMSIHUE HA PA3BUTUE TEXHUKHU.

Crpoenue BEIIECTBA. Monekybl.

7 JlabopatopHass pabora Ne 2 «l3mepenue 05
pa3MepoB  MajbliX TeM»  (JOMOJHUTEIBHOE ’
3a/1aHue).

3 BpoynoBckoe nBmwxkenue. Juddysus B razax,

KUJKOCTSIX U TBEPBIX Teax.

9 B3anmHoe mpuTsS)KEHHE U OTTAJIKHMBAHUE
MOJIEKYI.

ArperaTHele COCTOSIHMS BewlecTsa. Paznuuue B

10 | MONEKYJSIPHOM  CTPOCHHWM  TBEPIBIX  TeJ,
JKUJIKOCTEHN U Ta30B.

Kontponbnass  pabora  Nel mo  Teme

11 | «IlepBoHauanbHbIE CBEIEHUS O CTPOCHUH 1
BEIIIECTBAY.

12 MexaHnndyeckoe JBWKEHHUE. PaBHOMEpHOE U
HEPaBHOMEPHOE JIBUXKEHUE.

13 | CxopocTh. ENUHUITEI CKOPOCTH.

14 | Pacuer myTu U BpeMEHU JABUKCHHUS.

15 [IpsiMonuHEHOE PABHOYCKOPEHHOE IBHXKECHUE.

Yckopenue.

16 | Muepuus.




17

BzaumoneiictBue ten.

Macca Ttenma. Enmamnel Maccsl. M3mepenue

18 MaccChl TeJla Ha Becax.

19 JlaboparopHas pabota Ne 3 «3mepeHue macchl
Tenay.

20 | I[ImoTHOCTH BemiecTBa.

Jlaboparopnas pabora Ne 4 «3mepenue
o0bemMa TBEpPIOro TEay.

21
Jlaboparopnas pabota Ne 5 «Omnpenenenue
MJIOTHOCTHU TBEPJIOTO TEay.

99 Pacuer wmaccei u oObeMa Teda MO  €ro
MJIOTHOCTH.

23 Pemenne 3amau mo Ttemam «MexaHMYECKOE
nBIKeHue», «Maccay, «[110THOCTh BelecTBay.
Kontponsnas pabora Ne 2 mo Temam

24 | «MexaHuueckoe JIBHYKEHUE, «Maccay,
«I110THOCTH BEIIECTBAY.

25 | Cuna. SIBnenue tarotenus. Cuia TSODKECTH.

26 | Cuna ynpyroctu. 3akoH ['yka.

27 CBs3b MEXKy CHJIOW TSKECTH M MAaccoul Tera.
Bec Tena. HeBecomocTs.

Cunma  TsDKeCTM  Ha  JIPyrMX  TUIAHETax.

28 | ®usnueckue XapaKTePUCTHKU IJIaHET.
Jlnnamomerp.

JlaGoparopuas pabora Ne 6 «MccrnenoBanue
CUJIBI YIIPYTOCTHY.

29
JlabopatopHass pabdora Ne 7 «I'pagyupoBaHue
MIPY’>KUHBI M I3MEPEHUE CHUIJT TUHAMOMETPOMY.

30 CrnoskeHHe NBYX CHII, HAalPaBJICHHBIX MO OJIHOMN
npsiMoii. PaBHOIENCTBYOIIAS! CHJL.

31 | Cuna tpenus. Tpenue moxos.

TpeHue B IpUpoaEe U TEXHUKE.
Jlaboparopnas pabora Ne 8 «MccinenoBanue

32 | 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXKEHUS OT
TUIOLIAAN CONPUKOCHOBEHHUSI TeN u
OPHKUMAIOIIEH CHIIBDY.

Pemenne 3amau mno Temam «Bec Temay,

33 | «I'padmueckoe wuzoOpaxkenue cumy, «Cumbny,

«PaBHOAEHCTBYIOIIAS CHID).




Kontponsnas pabora Ne 3 mo temam «Bec

34 | tena», «I'paduueckoe u300paxKeHUE CHID»,
«Cutby.

35 | llaBnenue. EquHuiiel naBieHus.

36 | JlaBieHue rasa.

37 [lepenaua naBiaeHUS SKUIKOCTIMH U Ta3aMu.
3akoH [Tackans.
JlaBieHue B JKHJIKOCTM U Ta3e, BbI3BAHHOE

38 | meiictBMeM cuibl TsKkecTd. Pacuer paBieHus
KUJKOCTH Ha JIHO M CTEHKHU COCY/JIa.

39 Pemenune 3amau mno Teme «JlaBienue B
KUJAKOCTH U raze. 3akoH [lackansy.

40 | Coobmraromuecs: COCyIpl.

41 | Bec Bo3gyxa. ATMoc(epHOE 1aBICHUE.

42 N3mepenne armochepHoro masienusi. OmbIT
Toppuuermnu.

43 bapometp-anepouna. AtmochepHoe aBieHre Ha
Pa3TUYHBIX BHICOTAX.

44 | Manometpsl. [lopirHeBo# )KHIKOCTHBIN HACOC.

45 | 'mppaBiuyecKkuii mmpecc.

16 JlericTBUE KUIAKOCTH U ra3a Ha MOTPYKEHHOE B
HUX TEJIO.

47 | ApxumenoBa cuia.
Jlaboparopnas pabora Ne 9 «U3yueHue

48 | BBITAJIKUBAIOIICH CWUJIbI, JICUCTBYIOIEH Ha
MOTPYKEHHOE B KUJKOCTh TEJIOY.

49 | [InaBanwue Ted.

50 Jlabopatopnass pab6ota Ne 10 «BeisicHeHHe
YCJIOBUH TIJIaBaHMS Teja B )KUIKOCTH.

51 Pemenue 3amau no temaM «ApXUMeI0Ba CUJIaY,
«YcloBUS MJIaBaHUS TEI.

52 | IlnaBanue cynoB. Bo3nyxomnnaBanue.
Pemenne 3amau no temam «lIlnaBanue cynos.

53 | BosnyxomnaBanue», «/laBneHue TBepAbIX Tell,

}I(I/I,Z[KOCTeﬁ H T'a30B».




Kontponbnast pabora Ne 4 o teme «/laBnenue

54 .

TBEPJIbIX TEJI, )KUJIKOCTEH U Ta30BY.

55 | Mexanudeckas padora. Equnuiib paboThI.

56 | MomuocTh. EAuHUIIBEI MOIITHOCTH.

57 IIpocTeie Mexanu3msl. Peruar. PaBHOBecue cun
Ha pblyare.

58 | MOMEHT CHJIBL.

Peryarm B TexHuWKe, OBITY © TpuUPOIE.

59 | JlabopatopHass pabora Ne 11 «Bersicuenue 1
YCJI0BUS PABHOBECHUS PhIYaray.

[IpruMmeHeHne mpaBwiIa paBHOBECHUsS phluara K

60 0sioky. PaBeHCTBO pabOT NMpH HMCMHOJIb30BAHUU
MPOCTBIX MEXAHU3MOB. «30JI0TOE IIPABUIION
MEXaHHKHU.

61 Pemenue 3amau mo teMe «YciaoBHUE paBHOBECHS
phIdaray.

Koaddumment MOJIE3HOTO JEUCTBUS
MEXaHH3Ma.

62 1
Jlabopatopuass padora Ne 12 «OmnpeneneHue
KIIJI HaK7TOHHOM TIITIOCKOCTHY.

63 | Mexanudeckasi YHEPTHUs.

64 [IpeBpanieHrne MEXaHUYECKOM SHEPTUM OJHOTO
BHUJA B JIPYTOil.

65 Kontponbnas padora Ne 5 mo teme «Pabora u
MOIIHOCTb. DHEPTHUSD.

66 Pemenne 3amau mno TemaM «Bec Tenay,
«I"paduueckoe nzobpaxenue cuimy, « CUIbD».

67 Pemenue 3amau mo teme «J/laBiieHHE TBEpIbIX
TEJI, )KUJIKOCTSH U Ta30BY.

68 Pemenne 3amau mo teme «PaboTa M MOIITHOCTD.
DHeprus».

HUTOI'O 12




8 KJIIACC

JlabopaTopHas/
Ne patop KontponbHas
Tema ypoxa MpaKkTUYECKast
Ypoka pabora
paboTta
1 OcHOBHBIE MOJIOKCHUS MOJIEKYJIIPHO-
KMHETHYECKOW TEOpUH CTPOCHUS BEIIECTRA.
2 | ArperaTHble COCTOSTHUS BEIECTBA.
3 | CmauuBanue. KanuisapHeie ssBICHUS.
4 | Temniepatypa. BHyTpeHH:S SHEPrUs.
5 | CnocoObl n3MEHEHUS! BHYTPEHHEW SHEPTHH.
6 | TerutonpoBOAHOCTD.
7 | KonBeknus. Uznydenue.
3 KommuecTtBo TtennoTel. EaumHuIBl KOMWYECTBa
TETIOTHI.
9 VnenapHas TEMIOEMKOCTb.
10 Pacuer koimuecTBa TEIJIOTHL. Y paBHEHHUE
TEIJI0BOro OanaHca.
JlaGopatopnas pabora Ne 1 «M3yuenue
11 YCTPOMCTBA KaJJIOPUMETPAY. 2
JlaGopatopnas pabora Ne 2 «M3yuenue
npolecca TEmI000MeHay.
12 JlaGopatopnas pabdora Ne 3 «M3mepenue 1
yAEIbHON TEMIOEMKOCTH BEILIECTBAY.
13 DOHeprus  TOIJIMBA.  YJieJibHasg  TEIUIOTa
CropaHusl.
14 3aKOH COXpaHEHUs W TpPEeBpalleHUs SHEPTrUU B
MEXaHUUYECKUX U TEIJIOBBIX MPOIECccax.
15 | Pemienue 3aau.
16 Koutponbshas padora Ne 1 no teme «TernoBbie 1
SIBJICHUS.
17 | [InaBneHue U OTBEp/ICBAHUE.
I'pacdux TUTaBJICHUS u OTBEp/ICBAHUS
18 | kpucTaJIMYecKUx Ten. YenbHas TemioTa

IJIaBJICHU .




19

Pemenue 3agau.

HUcnapenne. HachllleHHBI W HEHACBHIIIEHHBIN

20
nap.
[lormomenne  SHEpruM  NOpU  HUCIAPEHUU

21 | KUAKOCTH. Brinenenue SHEPIUU npu
KOHICHCALlUU Iapa.
Bnaxsnoctes Bo3ayxa. CrnocoObl oOIpeneneHus
BJIQ)KHOCTH BO3/1yXa.

22
Jlaboparopnas pabora Ne 4 «M3mepenue
OTHOCUTEIBHOM BJIAJKHOCTH BO3AYXa».

23 | Kuneunue.

24 | YnenbHas TEIIOTa MapooOpa30BaHUA.

25 | Pemenue 3amau.

26 | PabGoTa ra3a u mapa npu pacuimpeHuu.

27 | [IBuratens BHyTPEHHETO CTOPAHUSI.

28 | [Taposas typOuna. KIIJ[ TeruioBoro nBuraters.

29 Kontponbshas padora Ne 2 o reme «3meHenue
arperaTHbIX COCTOSIHUI BEILECTBA.

30 OnekTpu3alusi Ted NpH  CONPUKOCHOBEHUHU.
BzaumopaercTBre 3apsyKEHHBIX TEI.

31 Onektpockon. IIpoBomHUKH, MOITYNPOBOJHUKH
U AUDJIEKTPUKH.

32 | 3akon Kynona. Dnexkrpuueckoe nose.

33 JlenuMocCTh 3JEKTPUUECKOTO 3apsiaa. IIEKTPOH.
CrpoeHnue aroma.

34 OOBbsiCHEHUE DJEKTPUUYECKUX SIBICHHUI. 3aKoH
COXpaHEHUS AJIEKTPUUECKOT0 3apsiia.

35 Cratuyeckoe DJIEKTPUYECTBO, €ro ydeT U
UCIIOJIb30BAaHUE B OBITY U TEXHUKE.

36 DJIEKTPUYECKHI TOK. Hcrounnku
AIIEKTPUYECKOTO TOKA.

37 OnekTpuueckas Lelb U €€ COCTaBHbIE YacTH.
DNEKTPUUECKUN TOK B METAJLIAX.

38 | [JeiicTBuUS 3IEKTPUUECKOTO TOKA.




39

Cuina Toka. Mi3mepenne cuibl ToKa.

JlabopatopHnas  pabora Ne 5  «CoOopka

40 | HJMEKTPUYECKOM MU U U3MEPEHHE CHIIBI TOKA B
€€ Pa3IMYHBIX YYaCTKaX».

a1 DnekTpuyeckoe — HampsbkeHue.  M3mepenue
HaIpsHKEHUS.

Jlabopatopnas pabora Ne 6 «3mepenue

42 | HampspKeHUST ~ HAa  pPAa3IMYHbIX  ydyacTKax
MOCJIEIOBATEIBHOM IJIEKTPUUECKOM 1ISTTH.

43 DNEeKTPUYECKOE COMPOTUBJICHUE MPOBOIHUKOB.
3akoH OMa [T y4acTKa LEMu.

44 Pacuer conpoTuBieHUs IPOBOAHUKA. Y ACIbHOE
COMPOTHUBJICHHE.

45 [Tpumepst HA  pacyer COTIPOTHUBJICHUS
MIPOBOJTHUKA, CUJTBI TOKA Y HATIPSKCHUSI.
Peoctatel. JlaGopatropHass pabora Ne 7

46 | «3mepenue  CONMPOTUBJICHUS  MPOBOIHUKA.
W3yuenue npuHIMIa ICHCTBUSI pEOCTATa.

47 | Pemenue 3amau.

48 KonTposbHas pa60Til Ne 3 mo teme «Pacuer
IEKTPUUECKUX LIETICH.

49 | IlocnenoBaTebHOE COEAMHEHNE TTPOBOTHUKOB.

50 | [TapannenbHOE COCAMHEHHUE TPOBOAHUKOB.

51 Jlabopatopnas pabora Ne 8 «M3yueHue
napayieIbHOTO COSTUHEHUS TPOBOTHUKOB).
PaGota w MOIIHOCTH DJIEKTPUUYECKOTO TOKA.

52 Jlabopatopnas pabora Ne 9 «U3mepenue
MOIIIHOCTA W PAbOTBI TOKA B DJIEKTPUUYECKOU
JamMIIe).

53 HarpeBanue mNpOBOJHUKOB  BJICKTPUUECCKUM
TOoKOM. 3akoH J[xxoyns—IJleHna.

54 Jlammia ocBenIeHHs. DIEKTPUIECCKUE
HarpeBaTelIbHbIE TPUOOPHI.

55 | Kopotkoe 3ambikanue. [Ipenoxpanurenu.

56 Kontponbnas padora Ne 4 mo teme «Pabora u

MOHIHOCTD JJICKTPUICCKOT'O TOKA».

57

[TocTossHHBIE MarHuThHl. MarHUTHOE TI0JIE.




58 MaruutHoe noJjie MpSIMOro TOKa U MOCTOSIHHBIX
MarHuToB. MarHuTHbIE JIMHUU.
59 MaruutHoe  mojie  KaTylIKd C  TOKOM.
DNEeKTPOMArHUTHI U UX TPUMEHEHHE.
60 | MarautHOE moJjie 3eMIIH.
61 JlelicTBE MAarHUTHOTI'O TOJS HA IMPOBOJIHUK C
TOKOM. [IpaBuio JIeBoM pyKH.
62 | UaayKiys MarHUTHOTO TIOJIS.
63 | Dnexrpuyeckuii nuratensb. KIT/.
64 MarauTHbI1 MOTOK. SBnenue
AJIEKTPOMArHUTHOW MHIIYKIIUH.
65 Kontponenas pabora Ne 5 mo Teme 1
«JEKTPOMArHUTHBIC SBJICHUS.
66 Cnoco0b1 MOy YCHHUS AIEKTPOIHEPTUH.
[Iepenaua 3neKTpOIHEPTUM.
Hamnpapnenue WMHIyKIIMOHHOTO TOKa. [IpaBuio
67 | Jleama. JJaboparopras padota Ne 10 «3yuenune 1
SIBJICHUS DJICKTPOMArHUTHOW WHTYKIIUNY.
68 | Pemenue 3amay.
UTOI'O 10 5
9 KJIACC
Jlabopatopnas/
Ne patop KonTtponbHas
Tema ypoka MpaKkTU4eCcKast
Ypoxa paboTta
pabora
1 | Marepuanbhas Touka. Cucrema oTcuera
2 [Tepemerienue
3 | OnpenesieHre KOOPAUHATHI JIBHKYIIETOCS Teja
4 CkopocTh  MPSMOJMHEHHOTO  PaBHOMEPHOIO
TIBYKEHUS
I'padukn  3aBUCUMOCTH ~ KHHEMAaTHYECKHUX
S | BeIMYMH OT BPEMEHH MpPHU MOPSIMOIUHEHHOM
PaBHOMEPHOM JIBUKEHUU
5 XapakTepuCTUKU HEPABHOMEPHOTO JBUKEHHS.
IIpssMonHEHOE paBHOYCKOPEHHOE IBUKEHUE
7 CkopocTh NPSIMOJIMHEITHOTO PaBHOYCKOPEHHOTO
newkenus. ['paduk ckopoctu




Ilepememienne Tena mpu  NPAMOJIMHEMHOM

8
PAaBHOYCKOPEHHOM JIBUKEHUU
[lepemenienne Tena TMpu  OPSMOJMHEHMHOM

9 | paBHOYCKOPEHHOM JIBIJKEHMM 0€3 HadalbHOMN
CKOPOCTH
JlabopatopHass pabora Ne 1 «MccnenoBanue

10 | paBHOYCKOpPEHHOT'O JBHXXEHHUS 0€3 HadaJIbHOM
CKOPOCTH»
CKOpOCTh TpW KPUBOJIMHEHHOM JBUKEHUHU.

11 | JIBm>KeHHE 1O OKPY>KHOCTH C MOCTOSIHHOM IO
MOAYJII0 CKOPOCTBIO

12 | Pemenue 3amau

13 | OTHOCUTENBHOCTH ABMKCHUS
Konrponbnast pabota Ne 1 mo Teme

14 | «IIpssmonuHeliHOe PaBHOYCKOPEHHOE
JIBIDKEHU )

15 Nuepumnanbapie cucteMbl otcueta. llepBbrit
3akOH HproTOHa

16 | Bropoii 3akon HeroToHa

17 | Tperuii 3akon HproToHa

18 | CBoOomHOE MajeHne Tei

19 JlaGoparopnas pabota Ne 2 «M3mepenue
YCKOpPEHHUsI CBOOOTHOTO MaJACHUSD

20 | 3aKOH BCEMUPHOTO TATOTEHUS

21 Yckopenre CBOOOJHOrO MajeHUS Ha 3emiie U
JOPYrUX HEOECHBIX TeNax

29 Cuna ynpyroctu. JlabopatopHast pabora Ne 3
«OmpeneneHue )KeCTKOCTH MPY>KUHBI

23 | Bec Tena, ABMXKYIIETOCS C YCKOPEHHEM

24 | Cuna TpeHus

25 | JluHamMuKa KpUBOJMHEHHOTO ABUKEHUS

26 | Pemrenue 3amau

27 | UckyccTBEHHBIE CIYTHUKH 3eMJIU




28

VYcnoBus paBHoBecus Teil. LleHTp TsbkecTH Tena

29 | Buasl paBHOBecHs Tel

30 Kontponbnas pa6ora No 2 mo Tteme «3aKOHBI
JBYDKEHUS U B3aUMOJICHUCTBUS TEID)

31 | Umnynbce Tena. 3aKOH COXPaHEHUs] UMITYJIbCa

32 | PeaktuBHOE nBuxenue. Pakersl

33 | Peurenne 3agau

34 | PaGota cuiibl

35 | PabGoTa cumbl TSKECTH U CHIIBI YIPYTOCTH
[ToTennuanpHast SHEprus Tena, MOJHATOrO HaJl

36 |3emueii. [loTeHnmanpHasi SHEPrus  yHOpyro
neopMUPOBAHHON MPYKUHBI

37 Kunernueckas DHEPIU. Teopema 00
M3MEHCHUHN KHHETUYECKON YHEPTUHU

38 | 3aK0oH COXpaHEHHs] MEXaHUYECKOU SHEPTUU

39 | Pemenue 3amau

40 Kontponbnas pabora Ne 3 mo Teme «3akoHbI
COXpaHEHUSI B MEXaHUKE»

41 | KonebarenpHOE OBMKEHUE

42 CBoOonHbIE KoJIeOaHwmsl. KonebarensHbie
cucteMbl. MasiTHUK

43 Benuuunel, xapaktepusyromue KoJjiedaTelIbHOe
TIBIKEHUE

44 | 'apmoHHYecKkue KojieOaHus
Jlabopatopnass pabora Ne 4 «VccnenoBanue

45 | 3aBUCUMOCTH TI€pHOJIa U YaCTOTHI CBOOOIHBIX
KOJIcOaHMI HUTSIHOTO MAasiTHUKA OT €T0 JITTUHBD)

16 3aryxaomue — kosnebaHus.  BwiHyXIeHHBIE
KoJeOaHms

47 | Pe3onanc

48 | PacnipocTpaHenue kosie0anuii B cpee. BoHbl




JUinaa BosHBL. CKOpPOCTH pacnpoCTpaHEHUs

49
BOJIH

50 | Ucrounuku 3ByKa. 3ByKOBbIE KOJeOaHUsI

51 | Beicota, TeMOp U IPOMKOCTB 3ByKa

52 | PacnpocTpaHenue 3ByKa. 3ByKOBBIE BOJIHBI

53 | OTpaxxenue 3Byka. 3ByKOBOM pe30HaHC

54 Pemenue 3amau

55 Kontponbnass pabota Ne 4 1o Teme
«MexaHnuyeckue KojieOaHusl U BOJHBL. 3BYK»

56 | Ucrounuku cBera. PacpocTpanenue cBeta

57 | OTpaxxenue cBeTa. 3aKOH OTPaKEHUS CBETA

58 | ITnockoe 3epkaio

59 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUA
csera. [lotHOE BHYTpEeHHEE OTPAKCHUE

60 | JIunzel. OnTryeckas cuiia JTUH3bI

61 | U3o0pakenus, 1aBaeMble JTMH30M
JlaGopartopnas padota Ne 5 «3yueHue cBONCTB

62 | u3oOpakeHwMsI B cobuparomen JINH3E.
N3mepenne onTu4ecKor CUIIbl JIMH3bDY

63 | Pemenue 3amau

64 | ['ma3 u 3peHue

65 | OnTuyeckue MPUOOPHI

66 | Untepdepenius u nudpaxius cBeTa

67 | ®u3nUecKuil CMBICI TIOKA3aTeIs TPEIOMIICHUS

68 | lucnepcus ceta. [[BeTa Ten

69 | Tunsl ONTUYECKUX CIIEKTPOB




JlaGoparopnas pab6ora Ne 6 «Habmonenue

70 | criomHOTO U JUHeHYaThIX CIEKTPOB
UCITYCKaHUSD)

71 DNEeKTPOMarHUTHOE ToJie. DJEKTPOMArHUTHbIE
BOJIHBI

72 | CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH

73 | Jlmama3zoHbI 3JIEKTPOMArHATHBIX BOJTH

74 | Pa3BuTHE B3IJIS0B HAa PUPOJY CBETA

75 | Pemenue 3amau

76 KonTtponrhas padora Ne 5 nmo teme «CBeTOBBIC
SIBJICHUS. DJICKTPOMArHUTHBIE BOJTHBD)

7 PagnoaktuBHOCTE. MOJI€JI aTOMOB

78 [lormomenre M HMCIYyCKaHUE CBETAa ATOMAaMHU.
[IpoucxoxaeHne IMHENYATBIX CIIEKTPOB

79 PamnoakTuBHBIC TIPEBpAIICHUS ATOMHBIX SEP.
3aKOH paguOaKTUBHOIO pacnaaa

80 OKCIEpUMEHTATbHBIE METOJIbl HCCIICIOBAaHUS
JaCTHI]
JlaGoparopnas pabota Ne 7 «M3mepenue

81 | ecTecTBEHHOTO paaualoOHHOTO ¢doHa
JO3UMETPOM»

82 | OTkphITHE POTOHA U HEUTPOHA

83 | CocraB aTOMHOTO sifipa. SiepHbIE CUITBI

84 | Dueprus ces3u. edext Mmacco

85 | llenenue sanep ypana. llenmnas peaxius

86 JlabopaTtopnas padota Ne 8 «3ydenne neneHus
spa ypaHa 1o ¢potorpaduu TpeKOB»
AnepHbrii peakTop. [IpeobpazoBanue

87 | BHyTpeHHEHl »SHepruM aTOMHBIX sAep B
AIEKTPUUECKYIO YHEPTHUIO

88 | AtomHas ’HEpreTuka

89 | buonoruyeckoe aeicTBre paauanuu




90

TepMosnepHas peakuus

91 Penrenne 3amau
JlabopaTtopHas pa6ota Ne 9 «/3ydeHune TpexoB

92 | 3apsKEHHBIX YacTHIL 1o TOTOBBIM
dboTorpadusim»
KontponbHas padora Ne 6 nmo teme «CTtpoeHue

93 |aroma wu aromHoro sapa. Mcnonb3oBaHue
SHEPIrUU aTOMHBIX SIEP»

94 HayuHbIil MeTo O3HAaHKS U €ro peanu3anus B
(bU3UYECKUX UCCIICIOBAHUSIX
CBsi3b (DM3UKH M COBPEMEHHBIX TEXHOJOTMH B

95 | obmactu mepenaun WHGOPMALIUU, SHEPTETHUKE,
TpaHCIOPTE

96 Pabora ¢ Texkcramu no teme «MexaHUYECKUe
SIBJICHUS.

97 Pabora ¢ Tekctamu 1o TeMe «TernaoBbie
SIBJICHUS.

98 PaGota c TEKCTaMHU 1o TEME
«DNEKTPOMATrHUTHBIC SBICHUS.

99 Pabota ¢ Texcramu 1o Teme «KBaHTOBBIE
SIBJICHUSD.

100 Pemenne kauecTBeHHBIX 3a7a4 «MexaHnueckue
SIBJICHUSD.

101 Pemenne kawyectBeHHbIX 3amad  «TermioBbie
SIBJICHUSD.

102 Pemenune KaueCTBEHHBIX 3a1a4

«DIJIEKTPUUECKUE SIBIICHUS.

UTOI'O




