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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJIOKEHH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbI, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yaérom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMmbl MO (QU3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHU3alUI0 W3YUCHHUS
¢u3NKu Ha NEATETLHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOXKHOCTH Y4eOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJbTaTaM O0yUeHHUs, a TaKKe
MEXTPEIMETHBIE CBSI3M €CTECTBCHHO-HAYYHBIX YYE€OHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no u3suke ycTaHaBIMBAET paclpeeneHrue yueOHOro Marepuania
1o rojgaM obyueHus (1o Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3YYEHHUsSI TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEpKaHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKON
TIOMOIIY YYUTEIO B CO3/JaHUU paboveil mporpaMMbl IO Y4eOHOMY TPEIMETY.

dusrka SBISIETCS  CHCTEMOOOpAa3yloImUM JUIsl  €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB
U SIBJICHUM, H3y4yaeMbIX XUMHUEW, Ouoyioruerd, acTpoHOMHEH U (PU3HUUIECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

Onna W3 TVIaBHBIX 3a/ad (PU3WYECKOTO OOpa3oBaHUSl B CTPYKType OOIIEro
o0pa30BaHUsS COCTOWT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOUUMU KOMIIETEHTHOCTAMHM, XapPaKTEPU3YIOIMIUMH E€CTECTBEHHO-HAYUHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSICHSITH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHOPETHPOBATH  JIaHHBIE U KCIOJB30BaTh  HAYYHBIE
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

[enu wu3yueHuss (Gu3MKK HA YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
onpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®Denepaiuu, peamu3yOIUX
OCHOBHBIE  00I11€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON  peEIICHHEM



Komnerun Munuctepctsa npocsernienust Poccuiickoit deaepanuu (mpoTokoi ot 3
nekadps 2019 r. Ne [1K-4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEepeca M CTPEeMJICHHS OOyJaloNUMXCS K HAydYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ ITO3HAHUSA U (POPMHUPOBAHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepur U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHHH O POIU (U3UKU JUIS PAa3BUTHS JIPYTUX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHl;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po()eCCHOHATIBHOM IEATEIBHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o011ero oopa3oBaHusl 00ECIEUNBAETCS PEIICHUEM CIIEAYIOINX 3244

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

npuoOpeTeHre YMEHUN ONMUCHIBATh U OOBSCHATH (DPU3UUECKHUE SBICHHS C
VCIIOJIb30BAaHUEM IOJIYUEHHBIX 3HAHUM;

OCBOCHHE METOJIOB pELIECHUA NPOCTEUIIMX PacuyE€THBIX 3aJad C
UCIIOJIb30BaHUEM buznyecKux MoJieNeH, TBOPUYECKHUX "
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJHBIEC SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pa0OTBl M AKCHEPUMEHTAJIBHBIE HUCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(pOpMaIel (PU3NUECKOro COACp>KaHUM,
BKJItOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHATIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(hepamu mpodeccroHaIbHON NeATeTbHOCTH, CBSI3aHHBIMU
C (U3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.

Ha wusyuenue ¢usuku (0a30BbIil ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanus oTBoauTcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
kJjacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 daca B Henemro).

[Ipennaraemsiii B mporpamMmme mo ¢Gpu3MKe MnepevyeHs JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIb JIeTaeT BEIOOP MPOBEICHMS



7a00paTOpPHBIX PabOT M OMBITOB € YYETOM HMHAUBUIYAIBHBIX OCOOCHHOCTEH
00y4YaronMxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeiaraéMbIX B pamMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COILEPKAHUE OBYYEHUA

7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUM OKPY KAKOLIEr0 MUPA.

®usuka — Hayka O mnpupopge. SBieHus npupoipl. PuU3MUYECKUE SBICHUSA:
MEXaHUYECKUE, TEILIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Oduznyeckre BeNMUMHBL. M3MmepeHue Qu3anyeckux BenuyuH. Puznyeckue
npubopsl. [Torpemnocts n3mMepennit. MexayHapoaHas cuctemMa eIMHHUII.

Kakx ¢usuka u Jgpyrue ecTeCTBEHHbIE HAyKM H3Y4YaloT TPUPOIY.
EcTecTBEeHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIIOJECHHE, MOCTAHOBKA HAy4YHOI'O
BONPOCA, BBIJIB)KEHUE TUIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE THIOTE3, O0BICHEHHE
HabmonaeMoro apienus. Onucanue GU3NUEeCKUX SIBICHUN C TTIOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHM4YecKre, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBIICHHUSI.

2. ®usnueckue MpuOOPHI U MPOLEAypa NPSIMbIX WU3MEPEHUN aHAJIOTOBBIM U
1TU(POBBIM MPUOOPOM.

Jlabopamopnuie padbomost u onvimeol.

1. OmnpeneneHue EHbI JIeTCHUs KaIbl H3MEPUTEIBLHOT0 Mpubdopa.

2. M3MepeHue pacCTOSHUMN.

3. M3mepenne o0bEMa XKHUIKOCTH U TBEPAOTO TETA.

4. OnpeneneHue pa3MepoOB MAJIBIX TEIL.

5. W3mepenue temiieparypbl NpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpA H
JlaT4YNKaA TEMIIEPATYPHI.

6. IIpoBenenue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAIBHOCTH MOJETA
HIapyKa, MyIEHHOIO0 TOPU30HTAIbHO, TeM OoJibllle, YeM OOJibllle BhICOTA
yCKa.

Paszneu 2. IlepBoHayasibHbIE CBe/IEHHSI 0 CTPOEHUHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasMepbl. OMbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBmwxenne dactull BemiectBa. CBSA3b CKOPOCTH JBUKEHHSI YaCTUL C
Temreparypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzammonencTBre yacTuil
BEIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, KUIKOCTEW U TBEPIBIX
(KpucTayuMueckux) Ted. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Hemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO JIBHIKECHHUS.

2. Habmonenue nuddyszun.



3. HaOmonenue ~ siBneHud,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnpIThI O HAOTIOAEHHIO TETIJIOBOI'O PACIIMPEHUSI Fa30B.
3. OmbITH 0 OOHAPYKEHUIO TEUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSKCHHSL.
Pa3nea 3. JIBu:keHue U B3auMojieiicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MNpPH HEPAaBHOMEPHOM JABMKEHHUH. Pacu€r mytu u
BPEMEHH JIBUOKEHUSL.
SlBrnieHne wHepuuU. 3aKOH HMHEpUUH. B3auMojencTBHE Ten Kak MpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca kak Mepa HMHEPTHOCTH TeJa.
[ImoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTA C KOJWYECTBOM MOJIEKYJ B E€IUHUIIE
00BbEMa BEIECTBA.
Cwia Kak xapakTepuCTHKa B3auMoAeHCTBHs Tesl. Cuila ynpyrocTd M 3aKOH
I'yka. 3mepenne cuiibl ¢ MOMOIIBID AUHAMOMETpA. SIBICHHE TSATOTEHUS U CUJa
TshkecTH. Cria TsSHKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Crioxenue
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoM. PaBHoxencTByromas cuin. Cuna TpeHUs.
TpeHue CKOIbKEHHs U TPEHUE TOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHMUECKOT O ABMKEHUS Tela.
2. HM3MepeHune CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSL.
3. HaGnronenue siBiIeHUs HHEPLIUH.
4. HabmroneHue u3aMeHeHUs! CKOPOCTHU MPHU B3aUMOJECHCTBUU TEN.
5. CpaBHEHHE MacC 0 B3aUMOJEUCTBUIO TEN.
6. Cio)KeHue CWII, HallpaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBIKEHMS (LIapHKa B KUIAKOCTH,
MO/JIEIH IIEKTPUYECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpezeneHne CpelHE CKOPOCTH CKOJNBXEHHsS OpycKa WM IIapuKa o
HAKJIOHHOW IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OTBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTshkeHus (nedopmarun)
NPY>KUHBI OT TPWIOKEHHOU CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.



Pasneu 4. /laBiieHue TBEPABIX TeJl, sKMIAKOCTEH M ra3oB.

HNanenune. CriocoObl yMEHBIIICHUS M YBETUYCHUS NaBiieHud. JlaBieHue rasa.
3aBUCHUMOCTh JaBJCHUS Ta3a OT 00bEéma, Temmeparypsl. [lepemada maBieHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMUA M raszamu. 3akoH [lackans. [IHeBmaTmueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHHUS >KUJIKOCTH OT TiayOuWHbI. ['mapocTraruyeckuit
napajokc. Coobaroniiecst cocyasl. ['unpaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnu u armocepHoe mamieHue. [IpuuuHBI CylecTBOBaHHUS
BO3ymIHOM oOonouku 3emiau. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOT0 aBJIEHUs OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 17151 u3MepeHus aTMOc(hepHOTO TaBJICHHUS.

JlelicTBrE )XKUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.
3aBUCHMOCTbH JAAaBJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaya naBieHUs )KUIKOCTBIO M Ta30M.

Coobmiaroiuecst CoCy/bl.

['mopaBnuueckunt mpecc.

[IposiBnenue nericTBust aTMOC(PEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHUJIBI OT 00BbEMa NOrpYyKEHHOM YacTu
T€Ja U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.
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8. YCJIOBHE IUIABAaHUWS TEJI: IUIABAHWE WJIA MOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIICHHS INIOTHOCTEH TeJla U KUIKOCTH.

Jlabopamopnwie pabomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrPYyKEHHOM B
JKUJIKOCTh YaCTH TeEa.

2. OmnpenernieHre  BBITAIKHUBAIOIIEH CWIbl, JEHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBHITAIKABAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO
B ’KMJKOCTH, OT MaccChl Teja.

4. OnpIThl, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH BBITAIKABAIOMICH CHIIBI,
JNEUCTBYIOIIEH Ha TeJNO0 B JKUJAKOCTH, OT O0BEMaA TMOrPYKEHHOW B
JKHJIKOCTh YaCTH T€Ja U OT INIOTHOCTH JKHJIKOCTH.

5. KoHCcTpynpoBaHne apeoMerpa WM KOHCTPYMPOBAHUE JIOOKHM U
OIpeleIeHnE €€ rpy30M0aAbEMHOCTH.

Paspnes S. PaGora 1 MOIIHOCTB. JHEpPrusi.

Mexanunueckasi pabota. MoIHOCTb.

IIpocTeic MexaHHW3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IlpaBmiio

paBHOBecusi pbryara. IlpuMeHeHuwe TmpaBuUiia paBHOBECHUS pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass odHeprusa. KuHermyeckas W IIOTEHUMAIbHAs JDHEPIHs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B APYTroi. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXaHU3MOB.
Jlabopamopnsie padbomost u onvimel.
1. Omnpenenenue pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JABMKEHUU Tella
10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciioBUM PaBHOBECHS pblyara.
N3mepenune K11/ HakKJIOHHOHN TJIOCKOCTH.

4. H3ydeHue 3aKOHA COXpPaHEHUS MEXaHUYECKOU SHEPTIUM.

8 KJIACC

Pa3nen 6. TensioBble siBJeHUSs .

OCHOBHBIE€ TIOJOKEHUSI MOJIEKYJIAPHO--KUHETUYECKON TEOPUU CTPOECHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB M MOJieKys. OmNbIThl, MOATBEPKIAOIINEC
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOro, >KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannmueckue n amopdubie tena. OO0bsiCHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIO)KEHUM MOJEKYISAPHO--KUHETUYECKOU TEOPHHU.
CmaunBaHu€ U KaNWUISIPHBIE IBIEHUS. TEemI0BOe paCINPEHUE U CKATHE.

Temnepatypa. CBs3p TemIeparypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUYKCHUS
yactull. BayTrpenHsss sHeprus. CnocoObl W3MEHEHHUs BHYTPEHHEH DHEPIrumu:
Teronepenaya u COBEPIIIEHUE paboTHI. Bunggsr TEIUIoNepeIauu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JTYYEHHUE.

KomnuectBO Temnorel. YaenbHas TEIIOEMKOCTH BEIlECTBa. |emI000MEH U
TEIJIOBOE paBHOBecHMEe. YpaBHeHHWE TeruioBoro OanaHca. [limaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKHUX BEIIECTB. YJedbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kumnenue. YnenbHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TeMIIepaTypbl KHIIEHHS OT aTrMoc(epHoro
JTaBJICHUS.

BrnaxHocTts Bo3myxa.

OHeprus TOIUIMBA. Y I€JbHAS TEIUIOTA CTOPAHUSL.

[Tpunnmner pabotel TeroBbiX aBurarenei KIIJ[ TeruioBoro npurarens.
TeruioBble IBUTATENM U 3AIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHHUS M MIPEBPAIlCHUS YDHEPTUH B TEIUIOBBIX MPOIIECCaXx.

Hemoncmpauuu.
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10.
11.
12.
13.

Habmronenre OpoyHOBCKOTO JABUKEHUS.

Habmonenne nuddysun.

Habmronenne ssBieHnid cMauMBaHMs M KaMMIISPHBIX SIBJICHUH.
Habmronenue TemioBoro pacupeHus Ted.

M3meHeHne naBjieHUs rasa Mpu W3MEHEHHH OObEMa M HAarpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna uamMepeHus: TemMIepaTypsl.

Bunbl Teronepenayn.

OxuaxxaeHue npu COBEPIICHUH padoThI.

HarpeBanwne npu copepiieHuH pabOThl BHEIIHUMH CHUJIaAMHU.
CpaBHeHHE TETUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.
Habmronenne xuneuus.

HabmroneHune nocTostHCTBa TeMIepaTyphl IPH TUIABJICHUU.
Moaenu TEeIIOBBIX JABUTATEIEH.

Jlabopamopnsie padbomost u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnpITHI 0 OOHAPYKEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI O BRIPAILIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WIIHM caxapa.
OnpIThl 10 HAOJIOAEHHUIO TEIUIOBOTO PACIIMPEHMs T'a30B, >KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiaeHUs BO3yXa B OalJIOHE IINPHULA.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00BbEMa U HArpeBaHUs WIH OXJIaXKICHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

Halntonenne u3MeHeHWs BHYTpPEHHEH »OHEprud Tela B pe3yJibTare
TeIUIonepeauu U paboThl BHEIIHUX CHJL.

UccnenoBanue sBIEHHS TEIIOOOMEHAa IPU CMEIIMBAHUU XOJIOAHON H
ropsiueu BOJBI.

Omnpenenenue  KOJMMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOAOW  IIPHU
TEIUIO0OMEHE C HArPETHIM METAJUTMYECKUM LIUJIHHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanne npoiecca UCIIapEHUs.

Ornpenenenrne OTHOCUTENbHOM BIAXKHOCTH BO3/1yXa.

Onpenenenre yeapHON TEIIOTHI IIABJIECHUS JIbJA.

Pa3znen 7. JinekTpuyecKkne U MATHUTHBIE SIBJICHMS.

Onextpuzanusi Ten. J[Ba pona 3JEKTpUYECKHUX 3apsiioB. BzaumojercTBue
3apsoKeHHBIX  Ten. 3akoH KynoHa (3aBUCUMOCTH  CHIJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).



DnekTpuueckoe mnose. Hanpsok€HHOCTh 3nekTpuueckoro mnojs. Ilpuniun
CYMEPIO3UIIUU JIEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAaHEHUS
BJIEKTPUYECKOT O 3apsia.

DNEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUIN TOK B KUJIKOCTSIX U razax.

Onektpuueckag uenb. Cwia  Toka.  DJIEKTPUYECKOE  HaIpsHKEHUE.
ComnpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
nns ydactka nenu.  [lociemoBarenbHOE W MAapaJuIeNIbHOE  COCIUHEHUE
MIPOBOIHUKOB.

PaGora © MOIIHOCTH dJIEKTpUYECKOrO0 TOKa. 3akoH Jlxoyns—JleHua.
DneKTpudecKre Ienu U MOTpeOuTeIN dIeKTpUuIeckoit sHeprun B 6pity. Kopotkoe
3aMbIKaHUE.

[TocrossHHbIE ~ MarHUTHL.  B3anmMomencTBUE  MOCTOSHHBIX ~ MArHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAYEHUE JJIs KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarauTHoe 1oje  3JEKTpuueckoro Toka. IlpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MArHUTHOIO TOJISI HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUIaTENIb MOCTOSSHHOIO TOKa. MCHONb30BaHUE JJIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABnenue snekrpomarHuTHoM uHAyKUuK. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CnocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpHU3alus Te.
JIBa poia 3JIEKTPUYECKUX 3apsi0B U B3aUMOJECUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U JEUCTBUE DJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsA UHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY ¥ OUATEKTPUKH.
MopenrpoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeHcTBUSI QNEKTPUIECKOTO TOKA.
. DNEKTPUYECKUHN TOK B JKUJIKOCTH.
. ['a30BbIN paszps.
. I3mepenune cuiibl TOKa aMIepMeTpOM.
. I3mepenne 3JIeKTpUYECKOro HAIpsKEHUST BOJIBTMETPOM.
. PeocTat u mara3uH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzauMopaeiicTBre ITOCTOSTHHBIX MarHUTOB.

MoaenvpoBaHrue HEBO3MOXKHOCTH Pa3/ICJICHUS MMOJIIOCOB MarHUTa.
MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
OneiT Dpcrena.

MarauTHoe 1oje Toka. DJIEKTPOMAarHur.

JlelicTBME MarHUTHOIO T10JI HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTaTENh IMTOCTOSHHOTO TOKA.

UccnenoBanue sBIEHUA 3JIEKTPOMATHUTHON WHAYKIIHU.

OmnebiTel @apanes.

3aBUCUMOCTh HAIlpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBEHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomosl u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHHWIO DJICKTPU3AIMU  TeI MHAYKIMEH W TIpHU
CONPUKOCHOBEHUH.

UccnenoBanne JEUCTBUS DJIIEKTPUYECKOrO MO HA MPOBOJHUKH H
JADJICKTPUKH.

Co6opka u mpoBepka pabOThI AJIEKTPUICCKOM 1T TOCTOSHHOT'O TOKa.
N3mepenune u perynupoBaHue CUIIbI TOKA.

N3Mmepenue u peryaupoBaHue HATIPSIKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WAYILIETO YE€pEe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIP)KEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIUE 3aBHCUMOCTD BIEKTPUYECKOTO
CONPOTUBJICHUSI TIPOBOJAHUKA OT €ro [JIWHBI, IUIONIAAU TOMEPEUHOr0
CEUYCHHMS U MaTepuarna.

[IpoBepka mnpaBwiia CIOXKECHUS HAINPSHKEHUH TMPH TOCIEI0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia [Js CWJIbI TOKAa MOPU MAPAIICIBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JNEKTPUYECKOTO TOKA, BBIACISEMON Ha
pe3ucrope.

HccnenoBanune 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Ye€pe3 JIaMIIOYKy, OT
HaIpsHKEHUS HA HEW.

Onpenenenune K111 narpeBarens.

HccnenoBanre MarHuTHOTO B3aMMOJICHCTBHUSI TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOrO MOJISI IOCTOSHHBIX ~MAarHUTOB TPHU  HUX
00BbEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUA 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa WM HaIpaBIICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 3JEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexannueckoe JABWKeHHE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSMOIMHEHHOE
nBxeHre. HepaBHoMmepHoe npsiMosinHeiHOe nBmkeHue. CpellHss 1 MTHOBEHHas
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKCHUMU.

VYckopenue. PaBHoyckopeHHOe mpsiMoniuHeiHOe nBrkeHue. (CBoOonHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepumon u vacrora oOpauieHus.
JIuneriHas u yrioBas CKOpOCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH HptoToHa. Bropoit 3akon HeroTroHa. Tperuii 3akon HeroToHa.
[IpuHIMIT CynEpHO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIbKEHUSI, CHJIa
TPEHHUS TTOKOSI, APYTH€ BUbI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOIHOIO
nafgeHus. J[Bmxenue miuaner Bokpyr Comnnua. IlepBasi kocmudeckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOUKH. AOCONIOTHO TBEpAOoE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpallleHus. MOMEHT cuiibl. LIeHTp TaKECTH.

Nmnynbe tena. MI3MeHeHne ummyibca. UMImynbCc cuibpl. 3aKOH COXpPaHEHHUS
UMITyJIbca. PEakTUBHOE IBUKEHHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. Pabora cuil TsDKECTH, YNPYTOCTH,
Tperus. CBs3b dHepruu U padbothl. [loTeHIManbHas SHeprus Teja, MOAHITOrO HaJ
MTOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa O KMHETMYECKOW DHEPrUU. 3aKOH COXPAHECHMS MEXaHWYECKOU
SHEPTHH.

Jemoncmpayuu.

1. HaGmroneHne MexaHW4YeCKOTo JABMIKEHUS TeNa OTHOCHTEIHLHO Pa3HBIX Tell

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUU MPU IBUKECHUU TEJa MO IEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBaHue TpakTa Mg pa3roHa W JajJbHEUILEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WIW JABMKEHUS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

WccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBMKEHUU Tela
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
WCIIOJIb30BaHUEM HEMOABIXKHOTO M TIOJABIKHOTO OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Paznen 9. Mexannueckne KoJge0aAHUA U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MareMaTu4eCKUil U NPYKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTUH IPH KOJICOATSITFHOM JIBHKCHHUH.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBoiiCTBa MeXaHWMYeCKUX BOdH. [IpomonbHble U
MONEpEYHbIC BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pPacnpOCTpPaHEHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTBh 3Byka U BbicoTa TOHA. OTpaxkeHnue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHMM MaTeMaTH4eCKOTo
MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U TIepuo/ia KoieOaHui MPy>KMHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpHOJIa KOJeOAHUH MOABEIICHHOIO K HUTH
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rpy3a OT JJUHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIepHoIa KojiebaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpHOaa KOJeOaHWI rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHutHble  BoiHbL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOJHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOHMIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbBIE AABJICHHS.

JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE
pacnpocTtpaHenue cBera. 3atMenust Connua u JIlynsl. Otpaxenue cBera. [limockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lICNonb30BaHUME TIOJIHOTO BHYTPEHHErO OTPaXEHUs B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HploToHa. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcmiepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIECH JINH3E.

[Tonyyenue n300paxeHuit ¢ TOMOILIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HMccnenmoBanue 3aBUCUMOCTH yIyla OTPaKE€HUS CBETOBOIO Jyda OT yrJia
NaJCHUS.

2. M3yuenue xapaKTepuCTUK H300paKE€HUs IIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
MaJICHUS] Ha TPAHUILE «BO3IYyX—CTEKIION.
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4. TlomyueHnue u300paKeHHUI C TOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI M ONTUYECKON CHIIBI coOUparoien
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJACHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

OmneiTel Pe3depdpopna u muianerapHas mojaens aroma. Monens aroma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTta- U raMma-uziaydeHus. CTpoeHre aTOMHOIro
aapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespaunienus. [lepuon momypacmnaaa aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

SAnepnas osHepreruka. JleWCTBHA pPAgUOAKTUBHBIX HW3JIIYYECHHU HA JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHME DHEPIMHM YaCTHULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO--00001IAIOIUI MOAYJIb TPEAHA3HAYEH JJI1 CUCTEMAaTHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MTPU U3YYEHUHU BCEro Kypca (PU3MKH, a TAKXKe JJIsi MOJTOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy MO (u3uke g 00ydJaroIuxcs,
BBIOPABILIKX 3TOT y4E€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAY4YHAs! T'PAMOTHOCTh: OCBOECHHE HAy4YHBIX METOJOB HMCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYyYEHHBbIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.
[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
32 Cu€T TOro, 4YTOo OOydYarolIMecs BBIMOJHAIOT 3aJlaHusl, B KOTOPBIX UM
IIpeayIaraeTes:
HAa OCHOBE TIOJYYCHHBIX 3HAHHWI pacro3HaBaTh M HAyYHO OOBICHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;
UCIIOJIb30BaTh HAYYHbIE METOJIbl UCCIIEA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HAy4YHBIE OCHOBBI HambOoJiee BaXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHS BCEX U3BECTHBIX BHUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTH)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaToB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— IPOSIBJIEHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
buznuecKol HayKu;

— LIECHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUMCKUX YUEHBIX --(DUZUKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJI€HHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpOoOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
TOCTIKECHUN (PU3UKH;

— OCO3HAaHME BAXXHOCTH MOPAJbHO--3TUYECKUX TMPUHIMUIOB B JESATEIbHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KayeCTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHWE IEHHOCTU (PU3MYECKOM HAayKu KaK MOIIHOIO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIFOOO3HATENHHOCTH, MHTEpECA K HCCIEI0BATEIbCKOM
JeATEeNIbHOCTH;

S) ¢opMupoBaHusT  KYJbTYPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHHWE LEHHOCTH Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXKHOCTH MpPaBWJI O€30MacHOr0 IOBEICHUS Ha
TpaHCIIOPTE, HA JOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM OOOpY/IOBAHHUEM B
JIOMalTHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTh HaBBIKA pediieKcHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTr'0 K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE€ B PEIICHUU MPAKTHUYECKUX 3a/ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3ali, TOpOAa, Kpas) TEXHOJIOTHYCCKON W



COIIMAJILHON HANpPABJICHHOCTH, TPEOYIONMX B TOM 4YHCIE U (U3UYECCKUX
3HaHUM;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO MPOo(decChid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpUEHTAlUS HA TNpPUMEHEHUE (PU3NYECKUX 3HAHUN ISl pElIeHHs 3a7ad B
007acTH OKpPYXKAIOIIeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB W OIEHKH UX
BO3MOXXHBIX TTOCIICICTBUIN ISl OKPYXKAIOIEH CPEIIbI;

e — OCO3HaHHE TJO0ATBLHOTO XapakTepa AKOJIOTHYCCKHUX IMPOOJIeM U IMyTed HX
pelIeHHUs;

e 8) aganTanuu K M3MEHSIONIUMCS YCJIOBHUSIM COIHAJIBLHOW M TPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBIIIOJIHEHUH HCCIEIOBAHUN U
NPOEKTOB (DM3MYECKOM HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYTHX;

e — TIOBBIIIICHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 TMPAKTHUYECCKYIO
JESTENBHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHUCIIE (POPMYIHPOBATH
U7IeH, TIOHSATHS, THIIOTE3BI O PU3MUECKUX 00BbEKTaX U SBIICHUSX;

e — OCO3HaHHE JACPHUIUTOB COOCTBCHHBIX 3HAHUN W KOMIICTCHTHOCTEH B 00J1aCTH
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOCTO PA3BUTHS B MPUOOPETECHUH HOBBIX (PU3MUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATDH U BBISBIATH B3aUMOCBSI3U PUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHNEM (PU3NUECKUX 3HAHHIA;

e — OIICHKAa CBOMX JCUCTBUI C y4€TOM BIWSHHUS Ha OKPYXKAIOIIYIO Cpemy,
BO3MOXXHBIX TJIOOAJTBHBIX ITOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOeHHMsSI TporpaMMmbl 1O (GU3WKE HAa YPOBHE OCHOBHOTO
o01rero oopazoBanus y odydaromierocs Oyayr copMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIC  JICHCTBUS,  PETYJISATUBHbBIC
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



BBISBIISAITh W XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKA OOBEKTOB
(ssBIIEHUM);

yCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMU, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBIISITh TIPUYUHHO--CJIC/ICTBEHHBIC CBS3M TPU W3YYEHUU (U3UUECKUX
SIBIICHUH W TIPOIIECCOB, JIeNaTh BBIBOJBI C MCIOIL30BAHUEM JCTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOW (Qu3nueckon
3alauu (CpaBHEHHWE HECKOJbKUX BapUAHTOB pEIICHHS, BBIOOp Hambosee
MOXOSIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHHUS;
MPOBOJUTH MO CAMOCTOSTEIHHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOONBIIOE HCCIENOBaHUE (DPUIUYECKOTO
SBJICHUS;

OLICHMBATh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh HUH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JlajbHElIllee pa3BUTHE  (PUBHUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATH Pa3Iu4Hble METO/AbI, THCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MHpOpMALlUM WIA JAHHBIX C YY4ETOM MpPEAJIOKEHHOW y4uyeOHOU
¢duznyeckoil 3anaumy;

aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

CaMOCTOATEIbHO BbIOMpaTh ONTUMAJbHYIO (OpPMY IpEACTaBICHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoi 1 UX KOMOWHAIIUSMHU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYK/IaeMOM TEMBI
BBICKA3bIBATh HJICH, HAIlCJICHHBIC HA pEIICHHE 3aJayd W IOJJep KaHHe
01aroxeaaTeIbHOCTH OOIICHUS;



COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSIMH JPYIHMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
yOJIMYHO MPEJCTABIATh PE3YJIbTAThl BHIOJHEHHOTO (PU3UUECKOTO OMbITA
(3KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NMOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBUIYaIbHOW pabOThl TMPU PEIICHUU KOHKPETHOU (U3UUECKOU
npo0JIEMBI;

NPUHUMATh eI COBMECTHOW JCSITCIILHOCTH, OPTaHW30BBIBATh JEHCTBUS
no e€ JOCTIKEHHMIO: paclpeneisiTh pPOJH, OOCYXJIaTh IMPOLECCHl U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh PaOOThI, OCTUTAsl KAaU€CTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIlPaBJIEHUIO U KOOPJIUHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMU KOMAaH/Ibl;

OILICHMBATh KAa4eCTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAlMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYeCcKUX 3HaHU;

OPHUEHTHPOBATBCA B  PA3NUYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, MPUHATHE PEUIEHUS B TpYIIe, NPUHATHE PELICHUM
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelieHus (U3NYECKOM 3a]1aun UiTu
IUTaHa HCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTHPOBAThH MPEJIaracMble BApUAHTHI PELIEHUM;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

JIaBaTh aJIEKBaTHYIO OLEHKY CUTyalluu U Npejararh 1iaH e€ U3MEHEHNUS,;
OOBSICHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTUKEHUS) PE3yJIbTaTOB
NeSITENIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACIATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHUS
(U3MYECKOr0 UCCIENOBAaHMS WJIM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyallUil, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YNIbTAaTA LIEJIN U YCIOBUSM;

CTaBUTb Ce0s1 Ha MECTO IPYroro 4eJOBEKa B XOJE€ CIOpa WM JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYroro;



NPU3HABATh CBOE MPABO HA OMIMOKY MpHU pelieHnH (U3NUYecKuX 3aj1ay Uiu
B YTBEPIKIACHUAX HA HaAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K xoniy ooyuenust B 7 kj1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUSA:  (PU3WYECKHE W  XUMHUYECKUE  SIBICHUS,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €AMHMIIBI (PU3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BeulecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHWYECKOe JBIKEHHE (paBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPUS, PaBHOJIEHUCTBYIOLIAS
cuna,  aedopmarus  (yopyras, rJIacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHUS (Auddy3us, TEMIOBOE IBMKEHHUE YACTHI] BEIIECTBA,
pPaBHOMEPHOE  JIBIDKEHHE, HEPABHOMEPHOE  JIBJKCHHE,  HWHEpLMS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOU OCBHIO
BpalllEHUs, Tepenada [OaBiICHUS TBEPABIMH TEIAMU, XKUIKOCTSIMU U
razamyd, arMochepHoe JaBlieHWEe, IUTaBaHWUE TeN, MPEBPAIICHUS
MEXaHUYECKON IHEPruu) Mo ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JAHHOE (PU3UYECKOE SBJICHUE;
pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3MUECKUX SIBICHUN B
OKpY’)KalollleM MHUpE, B TOM 4YHclie (U3UYECKUE SBJICHHUS B MPUPOJIE:
MpUMEPhl JIBUKEHHUS C PA3JIMYHBIMU CKOPOCTSMH B XKUBOM M HEXUBOU
MPUPOJIE, NEUCTBUE CWIBI TPEHUS B MPUPONE U TEXHUKE, BIHSIHUE
aTMOC(EepHOro J1aBlieHUs HA KMBOW OpPTraHH3M, IJIaBaHUE PbIO, pblUyaru B
TEJE YEeJIOBEKa, PU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1ayy B y4EOHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOMCTBA (IMTPU3HAKU) (PU3UUECKUX SIBIICHUI;
OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
¢usnyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHUJIA TAKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYeckas padoTa, MOIIHOCTb, TUIEYO CHIIBI,
MOMEHT CWJIbI, KO3()(PUIMEHT TOJEe3HOro JEHCTBUS MEXaHHU3MOB,
KUHETUYECKasi W TOTEHIMAIbHAS SHEPTHsi), MPU OMNHCAHWUU MPABUIBHO
TpakToBaTh  (U3MYECKUI  CMBICH  HUCHOJB3YyEeMbIX  BEJIMYUH, HUX
0003HaYeHUs1 ¥ EIUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIMUYMHY C JIPYTUMU BEIMYWHAMH,
CTPOUTH TpahrKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH,



XapaKTepu3oBaTh CBOWCTBA TN, (PU3UUECKUE SIBICHHUS U MPOLECCHI,
UCIIOJIb3YsI TIPaBMIIa CIIOXKEHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBWJIO paBHOBECHUs pbiuara (0s0Ka),
«30JI0TO€ TMPABWJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruM, MNpU ITOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKoHa H
3alUCHIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBICHATH (PU3HUECKUE SIBICHHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MpPaKTHKO-OPUEHTUPOBAHHOI'O XapakTepa:
BBISIBJISITh MIPUYHMHHO--CJICJICTBEHHBIC CBS3U, CTPOUTh OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UIECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THele 3a7ayd B |—2 JeHCTBUSA, MCMONb3YS 3aKOHBI U
dbopMybl, CBsA3BIBalOUIME (PU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3MUECKUE
BEITUYMHBI B (DOPMYJIBI M TPOBOIUTH PACUETHI, HAXOAWUTH CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIE I PEUIeHUs 3a/ad, OLIEHUBATh PEATMCTUYHOCTh
MOJy4eHHOU (PU3UYECKOMN BEIMYUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO PEIINTh TPH TOMOIIU
(U3HYECKUX METOAO0B, B OMMCAHUH UCCIIEI0OBAHUS BBIEIATH IPOBEPIEMOE
npeanonoxenue  (TUnoresy),  pazidyaTb W MHTEpPIPETUPOBATH
MOJIYYCHHBIA pe3yNbTaT, HAXOAWUTh OIIMOKA B XOJE OIbITa, JelaTh
BBIBOJIbI 110 €T0 PE3YJIbTaTaM;

NPOBOJAUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SIBJICHUUA WIH
bu3UIECKUX CBOIICTB TEJl: dbopmyIUpoBaTh MIPOBEPSAEMBIC
MPEANONI0KEHUs1, COOMpPaTh YCTAHOBKY M3 MPEAI0KEHHOT'0 000PY10BaHMS,
3aMMChIBATh XOJI OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSMBbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tena,
0o0béMa, CWJIBl M TEMIEpaTypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
JIpPYrol € HCMONb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCHUMOCTHU IIYTH
PaBHOMEPHO JABMXKYIIErOCs Tela OT BPEMEHHM JBHKCHHUS TENA, CHUJIbI
TPEHMS CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOUIAJAN COMPUKOCHOBEHHUS TEJN, CHIIbI
YOPYroCTA OT Y/UIMHEHHS MPY>KUHBI, BBITAJIKUBAIONIEH CUJIBI OT 00bEMaA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUM
IUIaBaHUsl TEJ, YCIOBUM paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HWCCIEAOBaHUs, COOMPATh YCTAaHOBKY H
BBITIONHITh W3MEPEHUS, CIEMys MPENI0oKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUJE
NpEIIOKEHHBIX Ta0bnuil U TpaduKOB, AENaTh BBIBOJABI MO peE3ylbTaTaM
UCCIICIOBAHHS;

IPOBOJNUTh KOCBEHHbIE H3MEPEHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOTO Tejia, CuUjla TPEHHUS] CKOJIbKECHMUS,
JaBJICHHWE  BO3/yXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOIIas Ha
NOTPYXEHHOE B KHUJIKOCTh TeNO0, KOA((OUIMEHT IOJNEe3HOTO JEHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys MPEJJIOKEHHOW HWHCTPYKLIUU: TpU
BBIMIOJTHEHUH HU3MEPEHUM coOupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOMW BEITMYMHBI,

COOJTIOIaTh MpaBWIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phIYar, IOJBMKHBIN U HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMHCAaHUA (B TOM 4YHUCIE:
NOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BHICOTOMEp, TIOPIITHEBOK HACOC, apEOMETP), HCIIONIb3YsT 3HAHUS
O CBOMCTBaX (PM3UYECKUX SBJICHUM M HEOOXOMUMBbIE (HPU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAWTh  WH(POPMAIMIO O  TpHUMEpax)
NPAaKTHYECKOTO HWCIONMb30BaHUs (PU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU 711 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIIOICHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYIIIECTBIATH OTOOp HCTOYHWUKOB wuH(popmammu B HMHTepHeTe B
COOTBETCTBHH C 33J]aHHBIM MTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATD
UHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HETOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BHIOJHEHUH YUE€OHBIX 3a/laHUil HaAYyYHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUecKoro coaepiKaHds, CIPaBOYHBIE  MaTEpHAIbI,
pecypcbl cetu MIHTEepHET, BlajeTh MpuéMamMi KOHCIICKTHPOBAHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHbBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO CONIEPKaHUs, B TOM



yyclie MyOJMYHO JIefaTh KpaTKUEe COOOUIEHUS O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX MCCIENOBAaHUN, NpPU HTOM TPAMOTHO MCIOIB30BaTh
M3YYCHHBIM TOHATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIUIEHUE IIPE3CHTALUEN;

IpU BBIMOJTHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUM pacrpenesTh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABJIEHHBIMU 3ajauaMH,
CIEAUTh 3a BBINOJHEHWEM IUIAHA JCUCTBUM, AaJEKBAaTHO OLCHHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  [PYIIbl, BBICTPAaUBATh
KOMMYHHUKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoniy o6yuenus B 8 ki1acce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUA BEIIECTBA, KPUCTAIIINUECKUE U
aMop(¢HBIC TeNa, HACBHIIICHHBIN W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsl, FIEKTPUUECKOE TOJIE€, TPOBOJHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE TMOJIE;
paznnyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKAThe, TEeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIEHUE,
Terionepeaaya (TETUIONPOBOAHOCT, KOHBEKIIHSI, U3JIy4eHue),
ANEKTpU3AIUS TeN, B3aUMOJEUCTBUE 3apANIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aAUMOJCHUCTBUE MATHUTOB, JICHUCTBUE
MarHMTHOT'O TOJISl Ha TMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAST UHIYKIIHS)
10 ONHCAaHUID UX XAPAKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NUYECKUX SBICHUH B
OKpY’KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KANWUISIPHBIC SBICHUS B IPUPOJE,
KpUCTAJIbI B mpuponae, uznydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
SABJICHUS B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiu, Jpedd MOoar0COB, POJb MArHUTHOTO TOJS IS JKM3HU Ha
3emuie, MONSIPHOE CUSTHUE, IPU ITOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUH;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIOIb3Ys
busnueckne BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPTHUsl, KOJTHUYECTBO
TEIJIOThI, yJelbHasl TEIUIOEMKOCTh BEIECTBA, YJACIbHAs TEIUIoTa



IUTaBJICHMS], yJeldbHAs TeIJioTa NapooOpa3oBaHUs, VeidbHas TeIioTa
CrOpaHusl TOIUIMBA, KOA(M(PUIIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAllIMHbI, OTHOCHUTENIbHAS BIIAXKHOCTb BO3/yXa, JJIEKTPUUECKUMN 3apsl,
CUJIa TOKA, JJIEKTPUUYECKOE HAIpSHKEHUE, CONPOTHUBJIIEHHUE IPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIEHUE  BEIIEeCTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA), NPU  ONHUCAHUM MPAaBUWIBHO TPAKTOBAaTh
(bu3HUECKUil CMBICIT MCIONb3yEeMbIX BEITUYWH, 0003HAUCHUS W CIUHUIIBI
bU3UYECKUX BEIUYUH, HAaXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKONH TEOpUU
CTpPOEHUSl BEIleCTBA, MPUHIHUII CYNEPHO3UIMN Tojiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma [ yyacTKa LIeTH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHHsS DHEpPrud, TMpPH OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBATH €r0 MaTeMaTHYECKOEe
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHE TMPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBISABIISITH
MPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH O0BACHEHUE U3 1—2 JIOTHYECKUX
iaroB ¢ omnopoi Ha 1-2 W3Yy4eHHBIX CBOWCTBA (DM3MUECKUX SIBICHUM,
(bu3HUeCcKNX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCHOJb3YysSd 3aKOHbl U
dbopmyIbl, CBA3BIBAKOIINE (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHaln3a
YCIOBUSL 3aJladyd 3alHChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JAHHBIX JUIS  peIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI W  (HOPMYIIHI,
HEoOXOoauMble Il €€ pelleHUs, MPOBOAUTH PACUEThl M CpaBHUBATh
MOJIy4E€HHOE 3HaUeHUE (PU3NIECKOM BEJIMUUHBI C U3BECTHHIMU JIAHHBIMU;
pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh MpPU OMOIIU
(U3UYECKUX METOJIOB, HCHOJb3Yysl OMUCAHUE HCCIIEIOBAHUS, BBIICIAThH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLECHUBATh MPABUIBHOCTH IOPSJKA
MIPOBEIEHUS UCCIIEIOBAHUS, AEIATh BEIBOBI,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bU3UYECKUX CBOMCTB TelN (KAaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHMsl TMpPHU U3IYYEHUH OT LBETa M3Tydarouen (MOTrJoIIaroNieil)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATyphl KUIAKOCTH U
Iomaan €€ TIOBEPXHOCTH, JJIEKTPU3alUs TEI W B3aUMOJECUCTBHUE
AIEKTPUYECKUX 3apsSoB, B3aUMOJCHUCTBUE ITOCTOSHHBIX MAarHHUTOB,



BU3yaJu3allkisl MarHUTHBIX TIOJI€d TMOCTOSIHHBIX MAarHuTOB, JIEUCTBHUS
MarHUTHOrO MOJsI Ha MPOBOJAHMK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHura,
CBOMCTBA 3JEKTPOABUTATENSl MOCTOSHHOIO TOKa): (POpMyIHpOBaTh
IpOBEpsAEMbIE MPEANON0KEHUS, COOMPATh YCTAHOBKY M3 MPEIIOAKEHHOT O
000py0BaHMs, ONKCHIBATH XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBIIOJIHATH  IPSIMBIE  W3MEPEHHsT  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C HCIOIb30BAaHHEM
aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (DU3MUECKUX BEIWYMH, CPABHUBATH
pE3yNbTaThl U3BMEPEHUN C YUETOM 3aJIaHHON aOCONMIOTHOM MOrPEIIHOCTH;
IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJITHOM (PM3NYECKOM BEIHUYUHBI OT
IpPYyrod C  HUCIOJB30BaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U YIEIbHOrO CONPOTUBIIEHUS BELIECTBA IPOBOJAHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 MPOBOAHMK, OT HampsyKEHUsT Ha IMPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbBHOIO M  MApaJUIENIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBINOJHATh W3MEPEHUs], CleNysl IMPEAJOoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnMll U IpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEpEHUd (PU3NYECKUX BeIUMYMH (yAelbHas
TEIUVIOEMKOCTh ~ BEIIECTBA, CONPOTHUBIEHUE NPOBOAHMKA, paboTra W
MOIITHOCTh 3JIEKTPUUECKOro TOKA): IJIAaHUPOBAThb W3MEPEHHs, COOUpATh
AKCIIEPUMEHTAIbHYIO YCTaHOBKY, CJENysl NPEII0KEHHON MHCTPYKLUHHU, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI;

co0JII0/1aTh NpaBWIIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ J1abopaTOpPHBIM
000OpyTI0BaHUEM;

XapaKTepu30BaTh MPHUHIMUIBI JACUCTBUA HW3YYCHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHud (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHUS JIOMOB, TMI'POMETp, MapoBas TypOHWHA, aMIepMeTp,
BOJITMETP, CUETYMK DSJIEKTPUYECKOM DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, HarpeBaTEIbHBIE ANEKTPOIIPUOOPHI (IIPUMEPHI), INEKTPUUECKUE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, HIEKTPOJABUTaTENb IIOCTOSHHOIO TOKA),
UCTIOJIb3Ysl 3HAHHUA O CBOWMCTBax (hM3MUYECKUX SIBIECHUI UM HEOOXOIUMBIE
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbBIE
npubopel MO CXEMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI JJIEKTPUYECKHX



LETEN C MOCIEI0BATEIbHBIM U MapajuIeIbHBIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUECKUX IIETIeH;
OPUBOIUTHL  NpuUMepbl  (HAXoauTh  MHGOOpPMAIMI0O O  MpUMEpax)
MPAKTUUYECKOTO0 MCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOMU
KU3HU JJ1s1 oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuu ¢ NMpudopamu U
TEXHUYECKUMHU YCTPONMCTBAMM, COXPAHEHUS 370POBbSA M COOJIIOJACHUS
HOPM 3KOJIOTUYECKOI0 MOBEJCHUS B OKPYKAIOIIEH CPELE;

OCYHIECTBJISITh MOUCK HHPOpMalui  (PU3UYECKOTO COACpPKAHUS B
HNurepHeTre, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJCNIATH  HH(POPMAIIUIO, KOTOpas
SBJISIETCS POTHBOPEUYNBOMN MITH MOXKET OBITh HEJIOCTOBEPHOI;
MCII0JIb30BaTh MPU BBINMOIHEHUH YYEOHBIX 3aJJaHU HAYyYHO--TIOMYJISPHYIO
IUTepaTypy  (PU3MYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcebl cetu HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(YOPMAITUY U3 OHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO371aBaTh COOCTBEHHBIC MHUCHMEHHBIE U KpPATKHUE YCTHBIE COOOIICHUS,
0006mas wHOOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJCp)KaHMs, B TOM 4YHCJIE MMYOJIMYHO TIPENCTABIATh pE3yIbTaThl
MMPOEKTHON WJIM HCCIIENOBATEIBCKOW NESITEIbHOCTH, IPU 3TOM T'PaAaMOTHO
UCIIOb30BaTh M3YYCHHBIM TOHATHHHBIN ammapatr Kypca (Qu3MKH,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (HUIUUECKUX
MIPOIIECCOB pacHpeAeisiTh OO0SI3aHHOCTH B TPYyINIEe B COOTBETCTBUU C
MOCTABJIEHHBIMM 33/1a4aMU, CJICIUTh 3a BBINOJHEHUEM IUIaHA JCUCTBUM U
KOPPEKTHUPOBAaTh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJA B
JIEATENBHOCTD TPYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJIENCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3perniaTh KOH(QIUKTHI.

K xoniy ooyuenust B 9 kj1acce npeamMeTHbIe pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONb30BaTh MOHSATHUS: CUCTEMa OTcu€ra, MarTepuajbHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIHHOCTh MEXAaHWYECKOrO JBIKEHUS, Aehopmanus
(ympyrasi, mjaacTudeckasi), TPEHHE, IEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPAOE TEO,
IEHTP TSDKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U
BOJHBI, 3BYK, WH(QPa3ByK MU YIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTh,
CIEKTPBI UCITYCKAHMSI U TIOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHasi SHEPTeTUKA;



pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIB)KEHHE 110 OKPY’KHOCTH, B3aUMOJIENCTBUE
T€J, PEAaKTUBHOE JBUKEHHUE, KOJIeOATENbHOE IABWKEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHUE WU TNPEITOMIICHHE
CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEHNUE OEI0ro CBeTa B
CHEKTp M CJOXEHUE CHEKTpPaJIbHBIX IIBETOB, JUCHEPCHUs CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIyYEHHs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (PU3MYECKUX SIBJIEHUU B
OKpy’)XamllleM Mupe (B TOM uucie (PU3MUECKHE SBJIECHUS B IPUPOJE:
NPUIUBBL U OTJIUBBIL, IBUKEHHUE Tu1aHeT COJTHEUHOHM CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHUE SIBIICHUS B IPHUPOJE, OMOIIOrMYECKOE NEHCTBUE BUAMMOIO,
yIbTPapHOIETOBOIO U PEHTICHOBCKOI'O M3JIyY€HHUH, €CTECTBEHHBIN
pPaANOAKTUBHBIN (POH, KOCMHYECKHE JYy4YH, PaJUOAKTUBHOE H3IIYyYEHUE
NPUPOAHBIX MHHEpAJIOB, JIEUCTBHE PAJAMOAKTUBHBIX W3IYyYEHUH Ha
OpPraHu3M 4YeJIOBEKa), MPH ATOM IMEPEBOAUTH IPAKTHUUECKYIO 3aJauy B
yueOHYI0, BBIIENATh CYHIECTBEHHBbIE CBOMCTBA (NIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
¢u3nyeckue BEIUYMHBI (CpeHssi U MIHOBEHHAs CKOPOCTh Te€la IpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, MEpEMELIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJeHusi, BeC Tela, HUMIOYJIbC Tela, HWMILYJIbC CHUJIbIL,
MeXaHu4yeckass pabdoTa M MOIIHOCTb, INOTEHUUAJIbHAas HHEPrusl Tena,
MOJHATOIO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHASI HEPIUsl CHKATOU
NPYXUHBI, KHHETHYECKAas SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEPUOJ U 4acTOTa KoneOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUS CPENbl), P OMMCAHUU
NPaBUJIBHO TPAKTOBATh (DU3MYECKUN CMBICT HCIOIb3YEMBIX BEIUYHH,
0003HaYeHUs1 U €IWHULBI (PU3NYECKUX BEIUYMH, HAXOIHUTHh (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTUMHU BEIUYHMHAMU,
CTPOUTH IrpapUKHU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U MPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,



NOPUHIUIT CYNMEPHO3UIMA CHUJI, TPUHIUI OTHOCHTENbHOCTH [ amwmies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCA, 3aKOHBbI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOI0 U MacCCOBOI'O UHUCE
IpPU SIEPHBIX PEAKUUAX, MNPU ITOM J1aBATh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA Ted, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIIATDH
NPUYUHHO--CIICACTBEHHBIE  CBSI3M, CTPOUTH OOBsACHEHHWE w3 2-3
JIOTUYECKUX IIAaroB ¢ OMOpPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€rHble 3amadd  (omuparonMecs Ha cuctemMy w3 2-3
ypaBHEHUI), UCTOIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOLINE WIM M30BITOUYHBIE JaHHbIE, BBIOUpPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEATUCTUYHOCTh IOJYYEHHOTO 3HAuYeHUd (U3HUECKOU
BEJIMYMHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKMX METOAOB, HCIONb3ysl OMHCAHHE HCCIEHOBaHUS, BBIACIATH
NPOBEPAEMOE MPENINONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpPsJIKa
NPOBEJCHUSI  HCCIEAOBaHUSA, J€JNaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (DU3MYECKHX SIBICHUA WIH
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpPaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpUojia KoieOaHUN NPY>KUHHOTO
MasiTHUKa OT MAacChl Ipy3a M *KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MAJIBIX KOJIEOaHUM, PSIMOIMHEHHOE pacCIpOCTpaHEHUE CBETA,
pa3no)keHue Oeyoro CBeTa B CHEKTpP, M3YYEHHE CBOWCTB HM300paKeHHs B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JAuH3e, HAOJIOJEHHE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB H3ITYUCHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3 HM30BITOYHOrO Habopa
0o0Opyl0OBaHUs, ONMCBHIBaTH XOJA  ONbITA U  €ro  pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpelHee 3HAueHHEe U3MepsAEeMOM BEJIMUYMUHBI ((POKYCHOE pPACCTOSHHE
coOuparomieii JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYMH C
UCTIOJb30BAaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU



IIPY PaBHOYCKOPEHHOM JIBIDKCHWH O€3 HAadaJbHOW CKOPOCTH, TEpHUOaa
KoJICOAaHWI MaTeMaTHYEeCKOr0 MasSTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yIJia MaJeHus U yria MpelIoMJIEHUs OT yria
NaJieHus): IUIAaHUPOBATh HCCIEIOBaHUE, CaMOCTOSTEIBbHO COOMpAaTh
YCTaHOBKY, (HKCHpOBaTh pe3yJbTaThl IOJNYYEHHOH 3aBUCHMOCTH
bu3nuecKuX BEIUYMH B BUJIEC TAONUIl M TPpaHUKOB, JENaTh BBHIBOABI IO
pe3yJbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsS (U3NYECKHX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tejla TpU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO TMaJIeHUs, XECTKOCTh MPYKHUHBI, KOIPPUIIUEHT
TPEHUS CKOJBKEHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOTa M
nepuoy; KoJeOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKas CHWjia COOMparolmell JIMH3BI, pPaJuOaKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh JIKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATDh U3MEPEHUs, CIEIYs MPEMIOKEHHOW WHCTPYKIIMH, BBIYUCIIATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOIYICHHBIC PE3YIbTaThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOII0IaTh MpaBUjla TEXHUKU O€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYEHHBIX (HU3UYCCKUX MOJEIICH:
MaTepuaibHas TOUYKA, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHAas MOJEIb aTroMa, HYKJIOHHas
MOJIETb AaTOMHOTO SPa;

XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX OMHCAaHUA (B TOM 4YHCIE:
CIIUIOMETpP, JaTYMKU TIOJOKEHUS, DPACCTOSHUS W YCKOPEHHS, paKera,
9XOJOT, OYKH, TEPUCKOI, (oToammapar, ONTHYECKUE CBETOBO/IHI,
CIIEKTPOCKOT, J03UMETp, Kamepa BuibCoHA), HCIONB3ys 3HAHUSA O
CBOMCTBaX (PHM3WYECKUX SIBICHWA W HEOOXOMUMbIE (U3HUECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH WU3YUCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIECCOB
IpHU PEIICHUU Yy4eOHO--MPAKTUICCKUX 3a/]ad, ONTHYCCKHE CXEMBI IS
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMPATOIIEH JINH3E;
NPUBOMUTH  NpUMEphl  (HAXoauTh  WMHGMOpPMAIIMIO O  TpUMEpax)
NPAaKTHYECKOTO HCIONIb30BaHUs (PU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU ISl oOecrieueHus 0e30MacHOCTH MpH oOparieHuu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHECHHS 370POBbSI M COOJIOJACHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpere;



OCYIIECTBIATh TOWUCK WHPOpMaKu (QU3UIECKOTO COACPKAHHS B
WNuTepHeTe, caMOCTOSTEIHHO (GOPMYIIHUPYSI MOUCKOBBIN 3aMpOC, HAXOIUTh
IyTH ONpeAesieHUs] JOCTOBEPHOCTH TMOJIyYEHHON MH(OpMAali Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BHITIOJTHEHUH YUE€OHBIX 3a/laHUN HAy4YHO--TIONMYJISPHYIO
aUTepaTypy  (pU3MUECKOro CoAepiKaHMs, CIPaBOYHbIE  MaTepHAaIbl,
pecypcbl cetu MHTepHeT, BlaAeTh NpuéMaMi KOHCTIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpPMAIMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHUA,
nyOIMYHO MPEICTABIATh PE3yJIbTaThl MPOEKTHOM WIIN HCCIEI0BATENbCKON
JEeSITENbHOCTH, TMPH 3TOM TPAaMOTHO  HCIONB30BaTh  HM3yYEHHBIN
NOHSATUIHBIN anmapaT H3y4aeMmoro pasnena (U3MKU U CONPOBOXKAATbH
BBICTYIUICHHE TMpE3eHTaled ¢ y4€ToM O0COOEHHOCTEH ayauTOpUH
CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
KoumuecTBo yacoB 5 (ndp )
.]'leKTpOHHLIe M pOBLIe
Ne n/n HaumMeHoBaHHe pa3/1eJioB U TeM NMPOrpaMMbl Beero KoHTpoabHble IpakTHUYeCcKHe oGpasoBaTETLHbIE PeCypehI
paboTsl paborsl
Pa3nea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOLIEr0 MUPa
bu6nunorexa LIOK
1.1 () - 2 0 0
M3HKA = HayKa O NPHpOe https://m.edsoo.ru/7f416194
butmmoreka [JOK
1.2 () 3 1 1
HBHACCKHE BEMMHEMHbL https://m.edso0.ru/7f416194
bubmuorexa [IOK
1. E I 1 0
3 CTECTBEHHOHAYYHBIA METO/1 MIO3HAHUS 0 httos://m.edsoo.ru/7f416194
Hroro no paszueny 6
Paspnea 2. IlepBoHayajibHbIE CBEACHHS O CTPOCHMHU BellleCTBA
bu6mmoreka [IOK
2.1 2 0 1
Crpoenne pemectsa https://m.edso0.ru/7f416194
29 JIBM>KEHUE U B3aUMOJIEWCTBUAE YaCTHUI] 1 0 0 bu6mmoreka [IOK
' BellleCTBA https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2. Ar 2 0 0
3 PETATHDIC COCTOMMIE Betectsa https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. J/IBu:xeHue 1 B3auMo/ieiicTBHE TeJl
bubmmoreka [JOK
3.1 MexaHn4eckoe €HHE 3 0 0
RARHHACCKOT ABIDREHH https://m.edso0.ru/7f416194
bubmuorexa [IOK
3.2 41 4 0 1
HEPIHAL, Macca, HIoTHOCTD https://m.edso0.ru/7f416194
3.3 Cuna. Bugsl cun 14 1 2 bu6nuorexa LIOK



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

|

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

Wroro no pazneny 21
Pa3pnen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH U Ta30B
41 [asnenue. [lepenayua nasieHus TBEpAbIMU 3 bu6mmoreka [IOK
' TEJaMU, JXKUJIKOCTIMH U ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JlaBIICHHE JKHAKOCTH > https://m.edso00.ru/7f416194
bu6nuorexa LIOK
4.3 ATmoceproe naseime 6 https://m.edso0.ru/7f416194
44 [lelicTBHe )XUIKOCTH U ra3a Ha NOTPYKEHHOE 7 bubnmorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3pnen 5. Pabora m MOIHOCTB. JHeprust
bu6nmorexa [IOK
51 Pabora i mommocTs 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie mexaru3Mb! ° https://m.edsoo0.ru/7f416194
bu6nunorexa LIOK
53 Mexanieckas SHeprus 4 https://m.edsoo.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

KoanuecTBo yacoB

JJieKTpoHHbIEe (LU poBbBIE)

Ne i/m HaumeHoBaHue pa3ieJioB H TEM IPOrpamMmMbl Beero Ko].r[‘poﬂ],n],[e HpaKT“qecK“e 06pa3onaTem,m,1e pecypesi
padoTbI pa6oTbl
Paznen 1. TenioBble siBIeHUS
bubanoreka [TOK
11 C 7 7
TPOCHIE ¥ CBOMCTRA BetmecTha 1 0 https://m.edsoo.ru/7f4181ce
Bbubaunoreka [TOK
12 Teronsie MpoLecc! 21 ! > https://m.edsoo.ru/7f4181ce
HUroro mo pazaeny 28
Paznes 2. DuiekTpryeckre 1 MATHUTHBIE SIBJIEHUS
21 DneKkTpuuecKue 3apsbl. 3apsyKEeHHbIE TeJla U 7 0 1 Bubmmoreka [IOK
’ HUX B3aUMOJECHCTBUE https://m.edsoo.ru/7f4181ce
bubnuoreka [TOK
2.2 I1 i i 20 1 7
OCTOHHRIH SCKIPHHOCKIH TOK https://m.edsoo.ru/7f4181ce
bubnuoreka [TOK
2.3 M 6 0 1
ATHITHBIC ABJICHIE https://m.edsoo.ru/7f4181ce
Bu6mmoreka [IOK
24 6 4 1 0
HICKTPOMATHITTHA HEAYKIIA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14



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

KonnyecTBo yacoB
JJieKTpoHHbIEe (LU poBbBIE)
Ne i/t HauMeHoBaHHe pa3ieoB ¥ TeEM MPOrpaMMbI KoHTposIbHbIE NpakThueckne

Bceero obpazoBaTebHBIE PeCyPChl
padoTbI pa6oTbl

Pa3zpnen 1. Mexannueckne siBJIeHHSI

11 MexaHH4YeCKOE JABMKEHNE U CIIOCOOBI €ro 10 1 1 bubanoreka [TOK
' ONUCaHus https://m.edsoo.ru/7f41a4a6
N Bubmmoreka [IOK
12 Baanmonetictaue Tei 20 1 3 https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 0 3 ubamorexa LO

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

HWroro o paszaeny 40

Pa3gea 2. Mexanndeckune Ko1e0aHus U BOJTHBI

bubnuoreka [TOK
2.1 M 6 7 3
CAHTCCIHE KOTChatiA 0 https://m.edsoo.ru/7f41a4a6
bubnuoreka [TOK
2.2 M . 1
CXAHHHECKHE BOHBI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Paszpnen 3. 3HeKTp0MaFHI/ITHOC moJie M 3JIEKTPOMArHUTHBIE BOJIHBI

31 DIEeKTPOMAarHUTHOE TIOJIE 1 6 0 5 bubnuoreka [TOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HUroro mo pazaeny 6
Pa3nen 4. CBeToBble siBJIEHUSI
bubaunoreka [JOK
4.1 3 6 2
AKOHBL pACTIPOCTPATICHILT CBETA 0 https://m.edsoo.ru/7f41a4a6
Bbubanoreka [TOK
4.2 J 6 6 3
FHSDL I OITTHHCCIHE HpHDOPEHT 0 https://m.eds00.ru/7f41a4a6
bubnuoreka [TOK
4.3 PaznoxxeHue Oenoro ceera B CIEKTP 3 0 0 https.//m.edsoo.ru/Tf41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HUroro no pazneny

15

Pa3pnen 5. KBaHTOBBIC ABJIEHUA

51 Hcnyckanue 1 IOTJIONIEHUE CBETA aTOMO 4 1 bubmmorexa IOK
' HYCKaHHC 1 NOLIOMISHUC CBETE aTOMOM https://m.edsoo.ru/7f41a4a6
Bbubaunoreka [TOK
52 Crpoere aTomroro szpa 6 ! https://m.edsoo.ru/7f41a4a6
Bubmmorteka [IOK
53 Flnepubie peakui ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pazaen 6. IloBTopuTe1bHO-00001IaAIOIIMIT MOTYTIb
6.1 [ToBTOpenune u 00o0IIeHNE COePKAHUS 9 0 Bubmorexa [IOK
' Kypca Qpu3uKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 9
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 23



https://m.edsoo.ru/7f41a4a6
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INHOYPOYHOE IINTAHUPOBAHHUE 7 KJIACC

KosinuecTBO yacoB

JlaTa usyyeHust

DJIeKTPOHHbIE HU(POBBIE

Ne n/n Tema ypoka Beero KoHTpoibHBIC IIpakTHyeckue Ixan Daxt 06pPa30BATENBHEIC PECYPCHE
padoTsI paboTsI
®uznka — HayKa O npupoje. SABJIEHUS TPUPOIBI Bbubmmorexa [JOK
1 1
§ 1-2, oTBeTHTH Ha BOIIPOCHI Maparpada MHCEMEHHO https://m.edsoo.ru/ff09f72a
2 du3uueckue sBICHUS § 3, BOIPOCHI MMCEMEHHO 1
3 Ou3nUecKue BeTUIMHBI U UX n3Mepenue § 4, ymp. 1 1
4 To4HOCTh U MOTPELIHOCTh U3MEpEHUHt § 5, 3ananue 1
Ha cTp. 14-15
JlabopatopHas pabora Nel "Onpenenenue neHs!
JICTICHHSI [ITKAJTBI U3MEPUTEIBHOTO IPUO0pa.
5 H3mepeHne TeMIiepaTypbl Py IOMOIIIH 1 1
SKUJKOCTHOTO TepMoMeTpa."
§5, Bonpock! naparpadga MICbMEHHO
Mertompl HaygyHOTO TIO3HAaHUS. OmcaHue
6 (U3NYIECKUX SIBICHUN C TIOMOIIBIO MOJIeITei 1
§ 7, Bompock! maparpada MucbMEHHO
Crpoenue BemecTBa. ONBITH, TOKa3bIBAIOIIHE
7 ILI/I(I:)erTHOC :IIpoeHHe Bemecn?a § 8, Ha B(I)lllipocm 1 buGamorexa LIOK
’ https://m.edsoo.ru/ff09fe0a
MMHCHMEHHO
Jlaboparopras padotaNe2 «M3mepeHune pasMepoB
8 MaJILII;)( Tle. Onge):{eneHHe pasMepr; aTOMI; 1o ’ 1 1 bubamorexa LIOK
https://m.edsoo.ru/ff0a013e
¢dotorpadum» § 9, BOIPOCH MUCEMEHHO
9 JIBrm>keHue 1 B3aMMOICHCTBHE YaCTHUII BEIIECTBA 1
§ 10-11, 3aganue Ha cTp. 33
10 ArperaTHbIe COCTOSHUS BemiecTBa § 12, Ha BOIPOCH 1
MMHCHMEHHO
OCOOGEHHOCTH arperaTHbIX COCTOSTHUH BOMBI.
O6o6menue mo pasaeny «llepBoHadanbHbIE bubmnorexa ITOK
11 1
CBEJICHUS O CTPOEHHUH BelecTBay § 13, 3amanue 1 https://m.edsoo.ru/ff0a0378
MMACBMEHHO Ha cTp. 38
12 Mexannueckoe IBmwKeHne. PaBHOMepHOE 1 1 bubmmorexka [JOK
HepaBHOMepHOe nBmwkenue § 14-15, ymp. 2 (3,4) https://m.edsoo.ru/ff0a05c6
bubarorexka [JOK
13 Ckopoctb. Enununet ckopoctu § 16, yop. 3 (1-4) 1 https://m.eds00.ru/f0a079¢
14 Pacuer mytu 1 Bpemenu aBmxenus § 17, ynp. 4 1 Bubmorexa LIOK
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https://m.edsoo.ru/ff0a0ae4

15 Wueprus. Macca — mepa uaepTHOCTH Tex § 20-21, Bbubmmorexa [JOK
yrip. 6 https://m.edsoo.ru/ff0a0c10
16 IInoTrHOCTE BemecTBa. Pacuer maccel 1 00beEMa TEIA Bubmmnoreka [IOK
1o ero mrotHocTH § 22-23, ymp. 7 (3, 4, 5) https://m.edsoo.ru/ff0a0fee
17 JlabopatopHnas pabota Ne3 «Onpenenenune
IUTOTHOCTH TBEpIOTO Temay § 22-23, ymp. 8 (1, 2)
18 Pemenne 3agau nmo reme "[ImoTHOCTE BemecTna" Bbubmuoreka ITOK
§22-23,ynp. 8 (3,4, 5) https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapakTepUCTHKa B3aUMOICHCTBHSA TeIl.
Cuna ympyroctu. 3akoH ['yka § 24, 26, ynp. 9
JlabopatopHras paborta Ned «/3yueHre 3aBHCHMOCTH
20 pactspkeHus (aepopMaiun) NpyKUHBI OT
TIPIJIOKEHHOHN CHITBI» § 26 TIOBTOPHUTH
21 SABnenue tarorennsa. Cuna Tsprectu § 25, ymp. 8 (3,
4,5)
CBsI3p MEXTy CHIIOH TSDKECTH B Maccoil Tena. Bec Butmorexa LIOK
22 Tena. Pemenue 3aga4d no reme "Cuia tsoxectu"”
https://m.edsoo.ru/ff0al778
§ 28, ymp. 1 (1-3, 5)
93 Cuna TsDKeCTH Ha IpYyrux Iuranerax. Guszndyeckue bubmuorexa ITOK
XapaKTEPUCTUKY IIaHeT § 29, 3amanue Ha cTp. 82 https://m.edsoo.ru/ff0al502
bubanorexa [JOK
24 )4 . 30 .11(1-3
3uepenne cuil. Junavoverp § 30, ynp. 11 (1-3) https://m.edsoo.ru/ff0al8cc
25 Bec Tema. HeBecomocth § 27, MOArOTOBUTH Bbubmuoreka ITOK
cooO1enue https://m.edsoo.ru/ff0al778
26 CrnosxeHue AByX CUJI, HAPABJICHHBIX MO OJTHOU Bubmuoreka [JOK
npsmoii. PaBHoxeiicTByromas cun § 31, ymp. 12 (1-3) https://m.edsoo.ru/ff0ala70
Pemenue 3anau no teme "PaBHozelicTByromas cun'”
27 § 31 noBTOPUTH
https://disk.yandex.ru/d/hkXyxTYHD9k8Lg
28 Cuna tpeHus u e€ Bulbl. TpeHue B IpUpoJe U Bubmmoreka [IOK
texuuke § 32, 33, 34, ynp. 13 (1) https://m.edsoo.ru/ff0alb9c
JlabopatopHras padoTta Ne5 «/3yueHre 3aBHCHMOCTH
29 CHWJIBI TPEHUS CKOJIBKEHUS OT CHJIBI TABJICHUS U Bbubmoreka [TOK
XapakTepa CONPHKACAIONINXCS TOBEPXHOCTEI» https://m.edsoo.ru/ff0alcc8
§ 32-33 moBTOPHUTH
30 Pernienue 3a1a4 Ha onpeeacHIe
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paBHozeHcTBYIOIIEH cuibl § 31 MOBTOPUTH

Pemenne 3agau mo remam: «Bec Tenay,

31 «['padpuueckoe n3obpakeHne cum», «CHITbD», bubamorexa LIOK
«PaBHozelcTByOWas cu» § 27, 30, 31 noBropUTh https://m.edsoo.ru/ff0alde0
KonTponsHas padora Ne 1 mo Temam:
32 «MexaHmdeckoe IBIKEHHE», «Macca, IIOTHOCTEY,
«Bec Temay, «['padraeckoe H300paKeHUE CHID,
«Cunsl» § 27-33 OBTOPHUTH
33 Hasnenne. CriocoObl yMEHBIICHUS U YBETHUCHUS Bbubmmorexa [IOK
JaBIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrmeHue raza. 3aBUCHMOCTD JIaBJICHHS ras3a OT Bubmmnoreka [IOK
00BEMa, TeMIepaTypsbl https://m.edsoo.ru/ff0a2376
35 ITepenaya naBneHust TBEPABIMH TEIAMH, bubmnorexa ITOK
JKAIKOCTSIMH M Ta3aMu. 3aKoH llackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KUIKOCTH U rase, BEI3BaHHOE bubmuorexa [TOK
JEUCTBHEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «J/laBieHue B KUAKOCTH U Bubmuoreka [JOK
rase. 3akoH [Tackais» https://m.edsoo.ru/ff0a2826
bubanorexa [JOK
38 Coobmarontiecst cocy et https://m.edsoo.ru/ff0a2970
39 T'uapasnuueckuii mpecc BHGH_HOTeKa LOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopHuIHEBO KUAKOCTHBIN HACOC
41 AtMmoctepa 3eMiH U IPUIUHBI €€ CyIIeCTBOBAHUS ﬁ;gﬁ?/ﬁ:;asélfrﬁ/mﬂ b5a
Bbubmoreka LIOK
42 Bec Bo3ayxa. ATMochepHOE aBieHHe https./m.e dS(I)lo.ru /ff0a2b5a
43 Wzmepenne armocdeproro nasieHus. Onbit Bubmoreka LIOK
Toppuuemu https://m.edsoo.ru/ff0a2da8
m 3aBHCHMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI Bubmmoreka [IOK
HaJl ypOBHEM MODs https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepona. ATMochepHOE HaBICHAE Ha Bubmmorexa [IOK
Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " AtmocepHoe gaBieHue"
47 JlelicTBUE JKUAKOCTH U raza Ha MOTPYKEHHOE B HUX Bubmorexa LIOK

TCIO. ApXI/IMe}_IOBa CHJ1a

https://m.edso00.ru/ff0a3276



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

JlabopatopHas paborta Ne6 «Onpenenenne

bubaroreka [JOK

48 BBITAJIKUBAOIIICH CHUJIBI, ICHCTB el Ha TeJo, 1
i JICHCTBYION https://m.edsoo.ru/ff0a33fc
MTOTPY>KEHHOE B )KHIKOCTHY
49 HccnenoBanue 3aBUCUMOCTH Beca Tela B BOIE OT bubmuoreka I[TOK
00BEMa MOTPYKEHHOM B JKUIKOCTh YaCTH Teja https://m.edsoo.ru/ff0a3514
50 I I B Bubmmnoreka [IOK
naBanue Tei. [lnaBanue cynoB. Bo3ayxomniaBanue
A X https://m.edsoo.ru/ff0a3a96
KoncrpynpoBanue apeomerpa wim
51 KOHCTPYHPOBaHUE JIOAKH U OIIpeesicHue e&
TPpY30I0IBEMHOCTH
Pemenue 3amau no temam: «IlnaBanue cynos.
59 B 8 1 e Bubmmoreka [IOK
031IyXOTlNIaBaHue», «J/]aBneHne TBepbIX Ted,
Ayx N P https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30B)»
53 KonTpossHast padbota Ne 2 o Teme «/laBieHue
TBEPABIX TN, KUAKOCTEH U Ta30B»
54 M 5 bubanoreka [JOK
exaHuJyeckas padboTa
P https://m.edsoo.ru/ff0a3f82
55 M E bubanoreka [JOK
OIITHOCTh. EMUHUIBI MOIITHOCTH
- I - https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacu€r MouiHocTH, 1
pa3BUBaeMoii mpu noabEMe 1o JectHuie"
57 IIpoctbie mexanu3Mmel. Poruar. PaBHOBecue cui Ha
peruare. Peryaru B TeXHHUKE, OBITY H IPUPOJIC.
58 JlabopatopHas pabora Ne7 «/ccnenoBanue ycioBui 05 Bubmoreka LIOK
paBHOBECHS pbIUara ' https://m.edsoo.ru/ff0a478e
59 Pewenue 3agau no teme «¥Ycl0BHsI paBHOBECHS Bbubmuoreka [TOK
phIvaray https://m.edsoo.ru/ff0a48a6
KoaddunneHT mome3Horo JelcTBIS MEXaHU3MA.
60 JlabopatopHras padota Ne 8 «M3mepenue KI1/] 0.5
HaKJIOHHOM TIIIOCKOCTH
Bbubmmnoreka [TOK
61 Pemrenue 3amau no reme "Pabota, momaocts, KIT/T"
A o a https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprus. Knaernueckas u Bbubmmorexa [IOK
62
MOTCHIMATBHAS SHEPT U https://m.edsoo.ru/ff0a4252
63 3 . Bubmmnoreka [IOK
AKOH COXpaHEHUS MEXaHUIECKOH SHEPTUU
P p https://m.edsoo.ru/ff0a4360
64 Pemenue 3anau o teme: "IIpocThie MEXaHU3MBI. 1
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Pabora. MomaocTs. JHeprus”

KonTponsHas pabora Ne 3 mo Teme «Pabora u

65 1
MOIIIHOCTb. DHEPrHsh»

66 PeseprHbIii ypok. PaboTa ¢ TekcTamu o Teme 1 Bbubmmorexa [IOK
"MexaHnuecKoe ABMKEHHE" https://m.edsoo.ru/ff0adee6

67 PeseprHrIii ypok. PaboTa ¢ TekcTamu o Teme 1 Bbubmmorexa [JOK
"JlaBieHHe TBEPIBIX TE, JKUIKOCTEHN U ra3oB” https://m.edsoo.ru/ff0a4ffe
PeseprHrIii ypok. PaboTa ¢ TekcTamu o Teme

68 1
"PaboTa. MomaoCcTh. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 10
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ITOYPOYHOE INTAHUPOBAHME 8 KJIACC

Koau4yecTBo yacoB

JlaTa usyyeHust

DJIeKTPOHHBIE U (PPOBBIE

Ne n/n Tema ypoxa Beero KoHTposibHbIE IIpakTnyeckue Inan dakT 06pPa30BATEBHBIE Pecypeht
padoThI padoThI
1 OCHOBHBIE TIOJIOKEHUS MOJICKYIIIPHO-KUHETHIECKON 1 bubnunoreka [JOK
TEOPUH U UX OTBITHBIC TTOITBEPIKICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Monenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO 1 5§78 Bubmmoreka IIOK
COCTOSIHUH BELIECTBA ’ https://m.edsoo.ru/ff0a540e
OOBsCHEeHHE CBOWCTB TBEPAOTO, KHUIKOTO U
4 ra3000pa3HOro COCTOSHHH BEIIECTBAa HA OCHOBE 1
IOJIOKEHUM MOJIEKYJIIPHO-KUHETUUECKON TEOPUU
BxonHasi koHTpoJIbHAsI padoTa
5 Kpucrammuaeckue u aMopQHEIe Tena 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMauMBaHNeE U KallWIIISIPHOCTE. [loBepXHOCTHOE 1 bubnuoreka [JOK
HATSKCHHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe paciupeHne U CKaTHE 1 bubmiorexa [IOK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. Csi3b TeMIepaTypbl CO CKOPOCTHIO 1
TEIJIOBOTO JIBUKEHHSI YACTHI]
9 Buyrpennsist sneprus. CriocoObl U3MEHEHUS 1 bubnunorexa IIOK
BHYTpeHHei#t anepruu § 2, ymp. 1 (1, 2) https://m.edsoo.ru/ff0a5c60
Bbubnmoreka IJOK
10 Buapt temnonepenaun §4, 5, 6, ynp. 3 (2, 4) 1 https://m.edsoo.ru/ff0a6412
VYpoxk-koHdpepennus "[IpakTuyeckoe UCroab30BaHNue
11 TGI:I)'IHOBLIX(l())B]i))ﬁciB BCH.IECTB U MaTEpHAaIOB B IEJIAX 1 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonuuecTBo TemoTE. Y aenbHAs TEIIOEMKOCTD § 7, 1 Bubmmoreka [IOK
8, ymp. 6-7 https://m.edsoo.ru/ff0a6976
13 VYpaBHeHUE TemoBoro Oaranca. TemmooOMeH u 1 Bubmmorexa [IOK
TEIIOBOE paBHOBecHe § 9, ymp. 8 https://m.edsoo.ru/ff0a7088
JlabopaTopras padota Ne 1 "HccnemoBanue sBICHUS
14 TeHJI(f)O6MI;Ha HI;)I/I CMETIUBaHUH XOJIILOZ[HOI\/'I U TOpsTIeH 1 1 Bubamorexa LIOK
.\ https://m.edsoo.ru/ff0a6a98
BOJBI
15 Pacder xonmmdecTBa TEIIOTHL, HEOOXOIMMOTO IS 1
HarpeBaHUA Tella U BBIIEIIEMOTO UM TIPH
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oxyaxzaeHuu § 9, ynp. 8

16 JlabopaTopras padora Ne 2 "Omnpenencane yaeabHOU Bubmorexa [IOK
TEIUIOEMKOCTH BemecTa" https://m.edsoo.ru/ff0a6bb0
DHeprus TomuBa. Y aenbHas TersioTa cropanus § 10, Bubmmorexa LIOK
17
ymp. 9 https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue U OTBEpAECBaHUE KPUCTATNIMYECKUX TEIL. Bubmmorexa LIOK
VnenbHast Ternora miasnenns § 13-15, ymop. 12 https://m.edsoo.ru/ff0a71d2
19 JlabopaTopras pabora Ne 3 "Onpenenenne yaeabHOU Bubmmorexa IIOK
TEIIOTHI TIaBiIeHus apaa" § 13-15 moBTOpHTH https://m.edsoo.ru/ff0a72fe
20 [MapooOpazoBanue u koHaeHcalus. Mcnapenue § 16- Bbubnuorexa IIOK
17, ymp. 13 https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas TeIuioTa napooopa3oBaHus 1
o zor;ﬂellcczz)l:n fa;BHZHMeOCTL zehfgeggTypm KUTICHUS BuGmorexa LIOK
T aT™M HOTO JIABJICHHUS
P AaBT > https://m.edsoo.ru/ff0a786¢
nepecKasbiBaTh, GOPMyJIbl BBIyUHTh, 3aIIHCATh 3
npumepa
B . JIab 6oTa Ne 4
g | e e Moo et
i HHE OTHOCHUTENBHOMN BJIa)KHOCTH B X
peAct " . a https://m.edsoo.ru/ff0a7628
§ 19, ymp. 15
23 Pemenue 3aau Ha onpeiesieHNe BIAXKHOCTH BO3yXa
§ 19, ynp. 14
[MpuHuMnB! paboTh! TEIUIOBEIX ABHUrareneii. [lapoBas
24 TypOuHa. JIBUrarenb BHYTpEHHETO CrOpaHus
§ 22-24; Bonipocs! 1 3a1aHus K naparpadam; 3agaun
Ne 601, 603
KIIJI reruioBoro I[BI/II‘waTeJ'ISI. TennoBkle nBUTaTEIN U Bu6morexa LIOK
25 3alUTa OKpyX)arouei cpenst § 22, 23, 24, ynp. 17 https://m.edsoo.ru/ff0a7c7c
https://disk.yandex.ru/i/rrLG8QPeSdhWCA T '
3aKOoH COXpaHEHHS U MIPEBPAILIECHHS SHEPTHU B
26 TEIUIOBBIX MpoLECccax
https://disk.yandex.ru/i/adl_9VoyTJFg3w
IToaroroBka Kk KOHTPOJIBHON padoTe 1Mo Teme Butmiorexa LIOK
27 "TemuoBble siBIeHUA. I3MeHeHue arperaTHbIx
N https://m.edsoo.ru/ff0a83f2
cocrostanit Bemecta" § 10-24 moBTOPUTH
KontponsHas paborta o Teme "Telj.TIOBLIe ;{anHm. Butmiorexa LIOK
28 W3meHeHne arperaTHbIX cocTosiHUI BemectBa” § 10-

24 noBTOPUTH

https://m.edsoo.ru/ff0a86ae
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SHGKTpI/ISaHI/IH TECII. I[Ba poJa JICKTPUICCKUX

29 3apsinoB § 25, ymp. 18
30 VYpok-uccnegoBanue "DIEKTPU3ANUS T HHAYKIIHCH 1
1 TIpY COIPUKOCHOBEHHUU" § 25 TOBTOPUTH
B3aumonelicTBue 3apsKEHHBIX TEIL. ?aKOH Kynona Butmorexa LOK
31 § 28, Tect ¢ npesenTanuu 13-17 craaiiapl o CCHUTKH https://m.edsoo.ru/ff0ag7e4
https://disk.yandex.ru/i/ikb2qArQeJZ7DQ
Onexrpuueckoe noje. HanpsikeHHOCTH
32 3H6KT§I/I‘ICCKOFO TOJISL. HprH]_II/IH CYNEpIo3UIU bubmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
ANIeKTpUYecKuX moye § 27, ymp. 19
33 Hocwurenn snexTpudeckux 3apsmgoB. DIeMeHTapHbIA
3apsn. Ctpoenue aroma § 29, ynp. 20
34 [TpoBOTHUKH U TUANEKTPUKH. 3aKOH COXPAHESHHSI bubnmnoreka [JOK
aNeKTpUYecKoro 3apsima § 31, ymp. 22 https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IpUMEHEHNE CBOMCTB bubnuoreka [JOK
SIIEKTPHUUECKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
36 DIEeKTPUUECKU TOK, YCIOBHSI €0 CYLIECTBOBAHUSI. bubmmorexa [IOK
WCTOYHUKH 3IEKTPHUECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlefcTBHS AIIEKTPUIECKOTO TOKa EuGamorexca LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenoBanue "JIeiicTBUE 2IEKTPUUECKOTO 1
TIOJISL Ha TIPOBOTHUKH U JUAICKTPUKH"
39 DJIEKTPHUYCCKUI TOK B METaJLIaX, KUAKOCTIX M ra3ax bromorexa LIOK
’ https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas 1enb U €€ COCTaBHbIC YacTH
A1 Cuna toka. Jlaboparopnas padota Ne 5 "M3mepenue 05 bubmmoreka [IOK
U pEryIupOBaHKUE CUJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DrekTprudeckoe Harpshkenue. Boinbtmerp.
42 Ha6opI:1TopHaﬂ paGOEa Ne 6 "I/ISMepeHI/IZI;I 0.5 bubamorexa [OK
.\ https://m.edsoo.ru/ff0a9el14
peryinupoBaHye HaPsHKEHUS
43 ConpoTuBiieHUE MPOBOIHUKA. Y IEIbHOE Bubmmoreka [IOK
COTIPOTHBIICHUE BEIICCTBA https://m.edsoo.ru/ff0aa738
3aBUCHMOCTH DIEKTPUICCKOTO COTPOTHBICHUS
44 MIPOBOJTHUKA OT er(:p JUTHHBI rmomain TIOTIEPEIHOTO bubmorexa LIOK
. https://m.edsoo.ru/ff0aa738
CEUCHUS M MaTepuaa
45 3aBHCHMOCTB CHIIBI TOKA OT HampspkeHus. 3akoH OMa Bubmmorexa [IOK

JUTS y9acTKa e

https://m.edsoo.ru/ff0aad4a
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Jlaboparopras pabora Ne 7 "HccnenoBanue

16 3aBHCHMOCTH CHJIbI TOKA, HIYILETO YEPE3 PEIUCTOP, Bbu6muoreka IJOK
OT COTIPOTHUBIICHUS PE3UCTOPA M HATIPSIKCHUS Ha https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [MocnenoBarenpHOE U NApAIDICTFHOE COSANHEHHS
MIPOBOTHIKOB
JIaboparopuas pabora Ne 8 "TIpoBepka mpaBuia
48 cnomIe)HmpHaHpI:mceHHﬁ npu H(E)CJIGII[DOBEIT:JILHOM EuGamorexa LIOK
., https://m.edsoo.ru/ff0aaa58
COCIMHEHUH JIBYX PE3UCTOPOB
JIaboparopuas padota Ne 9 "TIpoBepka mpaBuia Jist
49 CI/IJII)IpTOKaI.D pu I;IapaHHeHBHOMr(’)OCZ[IiIHCHEI/I - brbmiorexa LIOK
" https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3a1a4 Ha mpuMeHeHue 3akoHa OMa Jis bubnmnoreka [JOK
Pa3IMYHOrO COEMHEHHS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTP AMEKTPUIECKOTO TOKA. 3aKOH Bbubnuoreka IIOK
JTxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlabopatopnas pa6ora Ne 10 "OmnpeneneHue paboThI bubnuoreka [IOK
M MOIITHOCTH 3JIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DICKTPUUECKHUE IIETTH U MOTPSOUTEITH IICKTPHUCCKOM bubmmoreka [IOK
53
sHepruu B ObiTy. KopoTKOe 3aMbIkaHHe https://m.edsoo.ru/ff0ab660
IToAroToBKa K KOHTPOJBHOM paboTe Mo TeMe
54 "SerKTpH‘{eCKI/Ie 321?51)151. 3a§;1>1<eHHI>Ie Tena u ux bubmorexa LIOK
. . . https://m.edsoo.ru/ff0abd2c
B3auMOIeHCTBYsL. [10CTOSIHHBIN 3JIEKTPUUCCKHUIT TOK"
KontpoarsHas padbora 1o teme "DIeKTPUUECKUE
55 3ap51;1),1. 3ap$DIfGHHLI€ Teaa U uX B3am\foueﬁcmnﬂ. Bubmmorexa LIOK
. . https://m.edsoo.ru/ff0abea8
[TocTosiHHBIHM 2NeKTpUUECKU TOK"
56 ITocTostHHBIE MArHUTEI, UX B3aHMOIECHCTBHE
57 Ypok-uccnenoBanue "M3ydeHue moyien moCTOSTHHBIX bubmmoreka [IOK
Mar{uToB" https://m.edsoo.ru/ff0ac3d0
58 MarunuTtHoe 1osie. MarHuTHoe 1oJie 3eMJIM U €ro bubaunoreka [JOK
3HAaYEeHHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmnbIT Opcrena. MarHUTHOE 1OJIE ANEKTPUUECKOTO Bubmmoreka [IOK
ToKa MarHuTHOE MoJjie KaTyIIKH ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHMe IEKTPOMArHiTOB B TEXHHUKE.
60 I/Ifyqeﬂne z[eﬁCTBHsI{) MAarHUTHOTO TIOJISI HA TIPOBOTHUK brbmmorexa LIOK
https://m.edsoo.ru/ff0ac74a
C TOKOM
61 DJIEeKTPOIBUraTENh ITOCTOSIHHOTO TOKA. Bubmmoreka IIOK
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Hcnonp3oBaHue 35eKTpoaBHUTraTeneld B TEXHUIECKHX
ycTpoiicTBax U Ha TpaHcnopre. KoHcTpynpoBanue u
n3y4deHue padoThl IEKTPOIBUTaTENs"

https://m.edsoo.ru/ff0ac86¢c

OmnpiTel Papajnest. 3aKOH 3IEKTPOMArHUTHOH

62 naaykuuu. [pasuno Jlenna 1
Onexrporereparop. CriocoOsl HOTydeHHS
63 ANMEKTPUIECKON SHEPTUH. DINEKTPOCTAHIINH Ha 1
BO300HOBIISIEMbIX HCTOUHUKAX SHEPTUH
64 [MoxaroToBka K KOHTPOJIBHOH paboTe 1o TeMe 1
"DIeKTprUYecKre U MarHUTHBIE SBJICHHUA"
65 KontponsHas pabora o reme "DIeKTpHUIECKUE U 1 Bubmmorexa LIOK
MarHUTHEIE sSIBJIEHUS" https://m.edsoo.ru/ff0ach14
66 PesepBHbIit ypok. PaboTa ¢ TekcTamu 1Mo Teme 1 bubnmnoreka [JOK
"TeruioBble sBICHUA" https://m.edsoo.ru/ff0acc5e
67 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuoreka [JOK
"TIOCTOSIHHBII SIIEKTPUIECKHUiT TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIit ypok. PaboTa ¢ Tekcramu o Teme 1
"MaruutHele siBieHus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 13
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INHOYPOYHOE INTAHUPOBAHME 9 KJIACC

KoanuyecTBo yacoB

Jara uzyyenus

DJIeKTpOHHBIe HU(PPOBLIE

Nen/m |  Tema ypoka Konrponbubie | I[lpakruueckue | Ilnan ®akr
Bcero o0pa3oBaTresibHbIE peCypChl
padoTsI padoTsl
1 Mexanuueckoe IBHKeHHe. MarepuanbHas TOuKa 1
§ 1 uMTaTb, OTBETUTb Ha BOMPOCHI B KOHU,e Naparpada
) Cucrema orcyeta. OTHOCUTEIIBHOCTh MEXaHUYECKOTO . Bubmorexa [[OK
AIBIDRCHHA https://m.edsoo.ru/ff0ad474
§ 2 yuTaTh, OTBETUTH HA BOIIPOCHI B KOHIIC Maparpados
o | s ommtue ptee s | 1 B 10K
’ P He Haparp https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsmonuHeitHoe nBmkenne. CpemHsis
4 U MTHOBEHHAs! CKOPOCTh 1
§ 4 ynTaTh, OTBETUTH HA BOIIPOCHI B KOHIIE Mmaparpada
[MpsiMonHHEHHOE PABHOYCKOPEHHOE JIBIKCHUE.
5 Vckopenue. BxonHasi KOHTpoJIbHAsi paoTa 1 bubmiorexa LIOK
§ 5, ymp. 5(1,2) https://m.edsoo.ru/ff0ad8d4
CKOpPOCTh MPSIMOJIMHEHHOTO PAaBHOYCKOPEHHOTO
6 nsuwxenus. ['paduk ckopoctu § 6, ynp. 6 1
JlabopaTopnas pabora Ne 1 "OnpeneseHue yCKOpEHHUsI
7 TeJa MNPy PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOM 1 1 Bbubaunoreka [TOK
MIOCKOCTH" https://m.edsoo.ru/ff0adb18
§ 8, ymp. 8
CBo0OoaHoe manenue tei. OnbITel [ anwmies
8 1
§ 13, ymp. 13 (1,3)
9 atrons by, Tt 1 yisons cropoet | Bammorexa 10K
partt ' a P https://m.edsoo.ru/ff0ael76
§ 17, ynp. 17 (1-2)
10 LleHTpOCTPEMUTENIFHOE YCKOPEHUE 1
§ 18, ynp. 18 (1-3)
IlepBrlii 3akoH HetoToHa. BekTop cuibl
§10, Borpocsl, ynpaxkaenue 10, 3ananne B «Kapre Bu6mmorexa LIOK
11 1
ypoKa» https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Helotona. PaBHoAelicTBYIOIIas cuiia 1 Bubmmorexa LIOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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§11, ynp. 11 (1,2,3).

https://m.edsoo.ru/ff0ae72a

13 Tpetuii 3axon Herorona. Cynepno3unus cui Bubnmoreka LIOK
§ 12, yop. 12 (1,3) https://m.edsoo.ru/ff0ae982
14 Pemienne 3a1au Ha npuMeHeHue 3akoHOB HproToHa bubmmorexa OK
https://m.edsoo.ru/ff0aeb6c
Bubmmoreka [IOK
15 Cina ynpyrocti. 3axoi I'yia https://m.edscl)_g.ru/fanecaZ
16 Pemenne 3amau mo teme «Cuiia ympyroctu»
17 Jlaboparopnas pabora Ne 2 «OnpeneneHne >keCTKOCTH Bubmmoreka LIOK
TIPYXHHBDY https://m.edsoo.ru/ff0aee28
Bubmmoreka [IOK
18 Cina Tpeiis https://m.edscl)_}).ru/ﬁOaf738
19 Pemenue 3aaa4 o teme «Cuma TpeHUD E;g;?ﬁiﬁigg{f/ma £226
20 JlabopaTopras padorta Ne 3 "OnpenencHue Bubmmoreka [IOK
k03(dHIIMEHTa TPEHUS CKOJIbKEHHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenne 3agay o reme "3akonsl Herorona. Crita Bu6mmoreka [IOK
yrpyrocta. Cuna TpeHus’” https://m.edsoo.ru/ff0afb8e
B
(1.2.4) https://m.edsoo.ru/ff0af044
Ypok-koHpeperuus "[IBIKeHNe TelI BOKPYT
23 rpaBUTanoHHOTO 1eHTpa (CoTHeYHAs CHCTEMA).
lanaktuxu" cTp.68-69
24 Pemenne 3agau nmo teme "Cuiia TSKECTH U 3aKOH Bub6mmoreka [IOK
BceMupHOTO TaroTenus" IToToputs § 15-16 https://m.edsoo.ru/ff0af5f8
o5 [MepBast kocMuueckas ckopoctb. HeBecomocTs u bubnuoreka [IOK
neperpysku § 19, ymp. 19 (1, 2) https://m.edsoo.ru/ff0af33c
55| aepacereno. Pamoseene aeptoro et biGorexa LIOK
. https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpallleHHsI
27 MowmeHT cunsbl. L{eHTp TskecTH § BEIydUTh KOHCIEKT
08 Pemenue 3aaa4 o teme "MomeHT cwibl. [leHTp Bbub6mmoreka [IOK
mokectn" https://disk.yandex.ru/d/rZY GL7TppMitwg https://m.edsoo.ru/ff0b02b4
29 [MoaroroBka Kk KOHTPOJIBHOW padoTe 1Mo Teme Bubmuorexa [IOK

"MexaHndeckoe aBHkeHne. B3anmoperctaue ten"

https://m.edsoo.ru/ff0b0408
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https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
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https://disk.yandex.ru/d/Q0aDiLgvrZNPEA

KonrpoipHas padora o teme "MexaHH4yeckoe

Bbubnaunoreka [TOK

30 nBIKeHue. Bzaumonelicrsue ten" https://m.edsoo.ru/ff0b06ec
| e s s o e
§ 20, crp. 81, yip. 20 (2.3) https://m.edsoo.ru/ffob07fa
3 Pemenue 3agau no teme "3akoH coXpaHEHHsI bubnnoreka [TOK
umnyinbea” § 20, crp. 81, ymp. 20 (4) https://m.edsoo.ru/ff0b096¢
33 Ypox-koH]epeHHs "PeakTHBHOE IBIKCHHE B
npupoe u Texuuke" § 21, crp. 86, ymp. 21 (1,2)
34 Mexanndeckast paboTa U MOIITHOCTh bubmuorexa [IOK
https://disk.yandex.ru/i/Seq x19TpOsN5w https://m.edsoo.ru/ff0b0a84
- TP;S}(I)Z CHJIBI TSDKECTH, CHIIBI YIIPYTOCTH U CHIIBI BuGmorexa LIOK
https://disk.yandex.ru/d/kN70wcvxSjNrkg fttpsfim.edsoo. 1iffUbodbs
JlabopaTopnas pabora Ne 4 «OnpezaencHue padoThI
36 CHJIBI TPEHUS IPH PABHOMEPHOM JABHKCHHH TeJla 10
TOPU3OHTANIBHOM NoBepxHOCTH» [loBTOpUTH § 21-22
37 Cps13b 3Heprun U paboThl. [loTeHIaTbHAS SHEPT UL
38 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOH Bubmmorexa [IOK
suepruu https://disk.yandex.ru/i/BBUADEWtfYcyYA https://m.edsoo.ru/ffob0c32
39 3aK0oH COXpaHEHHMs] DHEPTHU B MEXaHUKE
https://disk.yandex.ru/i/WDA7Xpsf3u3gig
I
https://disk.yandex.ru/i’Y WFBNshgEkwk_A htps://m.edsoo. L/fUb12fe
41 KonebarenpHOE ABMKCHUE U €TO XapaKTEPUCTUKH brbmmorexa LIOK
https://m.edsoo.ru/ffob1858
42 3aryxaromue Kosiebanus. BeIHYKICHHBIC KOJICOaHuS. Bubmuoreka [IOK
Pe3onanc https://m.edso0.ru/ff0b20f0
43 MaremaTuueckuil U IPYKUHHBIN MAsiTHUKH
m VYpok-uccienoBanue «3aBUCUMOCTh NIEPUOAA Bubmuoteka [JOK
KOJIeOaHH OT YKECTKOCTH MPYKUHBI U MACChI TPy3a» https://m.edsoo.ru/ffob197a
45 [TpeBpalieHne sHEPTUU IPU MEXAHUUECKUX
KOJICOaHUAX
46 Jlaboparopras pabora Ne 6 «OnpeenieHre 9acTOTHI 1 Bubmmorexa LIOK

nepuoaa KoJIeOaHui MPY>XUHHOTO MassTHUKa»

https://m.edsoo.ru/ff0blaec
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https://disk.yandex.ru/i/BBuADEWtfYcyYA
https://m.edsoo.ru/ff0b0c32
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Jlaboparopras pabora Ne 7 «IIpoBepka

bub6mmoreka [IOK

47 HE3aBHCHUMOCTH TIepuo/ia Kojebanuii rpysa, https://m.edsoo.ru/ffob197a
MTOJIBEIICHHOTO K HUTH, OT MacCHhI Tpy3a
48 Mexanndeckue BOJHBL. CBOWCTBA MEXaHUICCKUX bubnuoreka [TOK
BOJIH. [IpoJI0JTBHBIE U TIOTIEPEYHBIE BOJTHBI https://m.edsoo.ru/ffob21fe
49 Ypok-koHpepernus "MexaHHIecKie BOJIHEI B
TBEépIOM Tene. CelicMUIeCKUe BOTHEI"
50 3Byk. PactipocTpaneHue u oTpakeHHe 3ByKa
51 VYpok-uccnenosanue "HabnroneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTAa TOHA. AKYCTHUECKUN
pe30HaHC
53 Ypok-koH(pepennus "YIpTpa3ByK U HH(Pa3BYyK B Bbubmorexa [IOK
TIPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
54 IToaroToBKa K KOHTPOJIBHOM padoTe 1o TeMe "3aKOHBI bubnuoreka [TOK
COXpaHeHHs. MeXaHW4YeCKHe KOJIeOaHUs ¥ BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KoHTponrsHas pabota o Teme "3aKOHBI COXPaHEHUS.
Mexanndyeckue KoneOaHus M BOJTHBI"
56 DIEKTPOMATHUTHOE TOJIE. DIEKTPOMATrHUTHBIC BOJTHBI bubmmorera LIOK
https://m.edsoo.ru/ff0b2abe
57 CBOHCTBa AMEKTPOMArHUTHBIX BOJTH
"
VYpok-kordepennus "llkana ameKTpoMarHUTHBIX Butmorexa LOK
58 BOJTH. I/{cnonbz'('JBaHHe AIEKTPOMAarHUTHBIX BOJH VIS https.//m.edsoo.ru/fob2fes
COTOBOH CBSI3U
Ypoxk-uccnenosanue "M3ydeHne cBoiCTB
59 3JII;KTpOMaFfI[I/ITHBIX BOHHy: IIOMOIIEI0 MOOHIIBHOTO buGmorexa [IOK
https://m.edsoo.ru/ffob2c6c
tenedona”
60 Pemenue 3a1a4 Havonpe/:[eneHI/Ie YaCTOThI U NJINHBI
AJIEKTPOMArHUTHOM BOJIHBI
61 DnekTpoMarHuTHas npupoja ceeta. CKOpocTh CBeTa. Bubnuorexa [JOK
BonHoOBBIE CBOMICTBA CBETa https://m.edsoo.ru/ffob31d0
62 Hctounuku ceta. IIpsmonnHelHOe pacpocTpaHeHHe Bubnmoreka LIOK
csera. 3armenus Connna u JIyHsl https://m.edsoo.ru/ffob3658
63 3aKoH oTpakeHus cBeTa. 3epkaina. Pemenune 3a1a4u Ha Bubmuoteka [JOK
MpUMEHEHHE 3aKOHA OTPAXKEHHsI CBETa https://m.edsoo.ru/ff0b38c4
bubaunoreka [TOK
64 [Ipenomnenne cBera. 3aKOH MPETOMIICHHS CBETa

https://m.edsoo.ru/ff0b3aea
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[TonHOE BHYTpEeHHEE OTpaKECHHUE CBETA.

bub6mmoreka [IOK

65 u
CIIOJTb30BAHMUE TIOJTHOTO BHYTPEHHETO OTPaXKCHUS B https://m.eds0o.ru/fOb3c5e
ONTUYECKUAX CBETOBOIAX
JlabopaTopras padora Ne 8 "HccnemoBanue
66 3aBHCHMOCTH yTJIa IPEIOMIICHHUS CBETOBOTO JIyda OT
yTria majeHus Ha TpaHuIe "BO3ayX-cTekmo""
Ypok-koHpepernus "Vcnoap30BaHNE TOJTHOTO
67 BHYTPEHHETO OTPaXCHHUS: CBETOBOIBI,
ONTHKOBOJIOKOHHAS CBSI3B"
68 JIunser. OnTudeckas cuia JHH3EI brbmmorexa LIOK
' https://m.edsoo.ru/ff0b3f2c
69 [MoctpoeHne n300paeHU B TNH3AX bubmiorexa LIOK
P P https://m.edsoo.ru/ff0b444a
20 Jlaboparopras pabora Ne 9 "Onpenenerne GoKycHOro Bubmmorexa IIOK
PacCTOSHUS M ONITHYECKOM CHITBI COOMPAFOIIEH TUH3bI" https://m.edsoo.ru/ff0b4206
71 Ypoxk-koupepenius "ONTHYSCKHE JTHH30BBIC Bubnuorexa [JOK
npubopsI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontudeckas cuctema. 3peHne Bubmoreica LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenius "Jledextst 3perns. Kak
COXpaHUTH 3peHue"”
P 0 .0
7% Heovona. Caoxenie crextpamin usero biSorera L1OK
' P t ' https://m.edsoo.ru/ff0c0f4dc
Hucnepcus cBera
O o
B e
P i ped .\ P 8 https://m.edsoo.ru/ff0cOe2a
4epe3 IBETOBBIC (DHIIETPBI
76 BotHOBBIE CBOHCTBA CBETA: AUCIIEPCHS,
uHTephepeHys 1 audpakaus”
bubnnoreka [TOK
77 o P
nbITh Pesepdopaa v muianerapHast Mozienb aToMa https://m.eds0o.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
79 Hcnyckanue u norinoueHyue cBera aToMmoM. KBaHThI. Bubmmoreka LIOK
JluHeiuaTbie CIIeKTphI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukyM "HabimoieHre CrieKTpoB Bubmmoreka [IOK
ucrryckauus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €& BHIBI bub6mmoreka [IOK
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https://m.edsoo.ru/ff0c1672

82 Crpoenue atoMHOTO siapa. HykioHHas Moenb brbmmorexa LIOK
https://m.edsoo.ru/ff0c18ac
83 PanmoaktuBHble npeBpaieHus. Vzorors bubmorexa LIOK
https://m.edsoo.ru/ff0clal4
Pemrenne 3amay o reme: "PagroakTuBHBIE Bub6mmoreka [IOK
84
npeBpanieHus" https://m.edsoo.ru/ff0clb4da
85 Iepuon nonypacmnana
86 Ypok-koH(pepenuus "PagroakTHBHBIE H3TyIeHUS B Bubmorexa [IOK
TIPUPOJIE, MEIUITHHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHbie peakuuu. 3aKOHBI COXpPaHEHHS 3apsIIOBOTO U Bbubmorexa [IOK
MacCOBOIO YHCeI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBs3M aTOMHBIX sfep. CBsA3b MaccH U Bbubmorexa [IOK
SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenne 3aau o teme "SnepHsie peakunu”
90 Peakuuu cunTe3a u aeneHus saep. MlcrouHuku Bub6mmoreka [IOK
suepruu CoJHIa U 3BE31 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepenuus "SnepHas sHepreTuka. JeficTBus
PaIMOaKTHBHBIX H3TyYeHHH Ha )KMBbIE OpraHU3MBbI"
[MoxroToBka K KOHTPOJIBHOH paboTe Mo TeMe
92 "aJi[eKTpOMaFHI/ITHOIe) oJe. SIJ)IeKTpOMarHHTHLIe Bubamorera LIOK
https://m.edsoo.ru/ff0c223e
BoJIHBEL. KBaHTOBBIC sIBIIEHNS"
KoHTponsHas paboTta o Teme "DIeKTpOMarHUTHOE
93 noJie. DJIeKTPOMarHuTHhIE BOJIHBL. KBaHTOBBIC
SIBITCHHS"
94 [ToBTopenue, o6001IeHue. JlabopaTopHbie paboThI 10 Bbubnuoreka [IOK
Kypcy "B3aumoneiictue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o600IIeHNe. PerieHre pacueTHBIX U Bubnmoreka LIOK
KaueCTBEHHBIX 3371a4 10 TeMe "TermmoBbie mporecch” https://m.edsoo.ru/ff0c2572
IToBTOpenue, 00006meHHe. Perenne pacueTHLIX U
96 Ka‘IeCT};eHHHX 3a/:[:1 o Teme "KIT/T I;ennom,lx bubmorexa [IOK
o https://m.edsoo.ru/ff0c2a22
JIBUTaTeNnei
[ToBTOpenue, 0600mIeHNe. Penienne pacueTHbIX U
97 KadecTBEHHBIX 3a1a4 1o Teme "KIT/] bubmorexa [IOK
" https://m.edsoo.ru/ff0c2b30
ANIEKTPOYCTaHOBOK
98 [ToBTOpenue, o600mmenue. JlabopaTtopHsie pabOTHI 1O Bubmmorexa LIOK

Kypcy "CBeToBbIe iBIeHUA"

https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, o6obmenue. PaboTa ¢ Tekctamu mo Teme Bbubnuoreka [TOK
99 1
"3aKOHBI COXpaHCHHS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, obobmenue. PaboTa ¢ Tekctamu mo Teme 1 bubnuoreka [TOK
"Konebanus 1 BOJIHE" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, obobmenue. PaboTa ¢ Tekctamu mo Teme 1 Bu6mmoreka [IOK
"CBeTOBbIE SABJIECHHS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, obobmenue. PaboTa ¢ Tekctamu mo Teme 1
"KBanTroBas u sigepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET
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