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HOACHUTEJDBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE OCHOBHOIO 0011ero oOpa3oBaHus
COCTaBJICHA HAa OCHOBE MOJIOKEHUW M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUsS Ha
0a30BOM ypOBHE OCHOBHOU 00pa3oBaTeIbHON MPOrpPaMMBbI, MPEIACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuétoM (enepanbHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanusi yueoHoro npeamera «Dusukay.

CopepxxaHue mnporpaMMmbl IO (PU3MKE HAOpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYaIOIIMXCS W OPTaHU3ALMI0 H3YYCHHS
¢bu3MKM Ha NEeATeNTLHOCTHOM OCHOBe. B mporpamme mno (usuke y4uTHIBAIOTCA
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEMETHBIM pe3yjibTaTaM 00yUYEeHUSs, a TAKKE
MEXIPEAMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHMUsl.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paclpeiesieHe yueOHOro MaTepuaia
o rojgaM o0yueHus (Mo Kjaccam), mpeajiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YEHHUs] TE€M, OCHOBAaHHYIO Ha JIOTMKE PA3BUTHSA NPEIMETHOIO COJAEP)KAaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOIIXCS.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJMYECKOU
NOMOILM YYUTENIO B CO3/JaHUU paboveil mporpaMmMbl IO Y4EOHOMY IPEIMETY .

dusuka SBISIETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YU€OHBIX
IPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OuoOJIOruel, acTpoHOMUEH U (QU3NUYECKOU
reorpagued, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYI0 KapTUHY  MHpa,
IpeaocTaBisieT Haubonee sCHbIE O0pas3lbl NPUMEHEHUS Hay4yHOro METoja
MO3HAHUS, TO €CTh CI10c00a MOyYeHUs JOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 riaaBHBIX 3a7a4 (U3UYECKOr0 0Opa30oBaHUsI B CTPYKType OOIIEro
0o0pa3oBaHus COCTOMT B (DOPMUPOBAHMM €CTECTBEHHOHAYYHON TIPaMOTHOCTH U
MHTEpeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE MPEIIOJIaraeT OBJAJCHHE
CIIEIYIOIMMU KOMIETEHTHOCTSIMHU, XapaKTEpHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHHUSI,;

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e UHTEPOPETHPOBATH  JIAHHBIE W  HCIOJb30BAaThb  HAay4yHbIE
JI0KA3aTeNbCTBA JIsl OJYYEHHUS BBIBOIOB.

[lenmn wusyueHus ¢GU3NMKKM HA YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBanus ydeOHoOro mnpenmera «®Dusnka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, peanu3yrommx
OCHOBHBIE  00I€00pa30BATENbHBIE NPOrPAMMBI, YTBEPXKIEHHON pELIEHUEM



Konnerun Munucrepcrsa npocseienus Poccuiickoit deneparuu (mpoTtokon ot 3
nexadbps 2019 r. Ne [TIK4BH).
eau ndyyenus Gu3NKuU:

npuoOpeTeHre HWHTEepeca W CTPEeMJICHHs OOYydYarIIUMXcsi K HaydyHOMY
U3YUYEHUIO TPHUPOJbI, PA3BUTUE UX HHTEIJIEKTYaJbHBIX W TBOPUYECKUX
CHOCOOHOCTEH;

pPa3BUTHE MPEACTABICHUN O HAYYHOM METO]Ie TIO3HAHUS U (DOPMUpPOBAHHE
MCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPY>KAIOLIUM SIBIICHUSIM;
dbopMupoBaHWE HAYYHOIO MHPOBO33PEHMSI KaK pe3yjbTara H3y4eHUs
OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUEe TPEACTABICHUN O poiu (U3UKH JJIS Pa3BUTUS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHA;

pa3BUTHE  MpPEACTaBIEHMHA O  BO3MOXHBIX  cdepax  Oynymiei
Ipo¢eCCHOHATILHON JIeITSIIPHOCTH, CBSI3aHHON ¢ (DPM3MKOM, ITOArOTOBKA K
nanbHeieMy o0y4eHHI0 B 3TOM HalpaBIICHUU.

JlocTmkeHne STUX Ieliell mporpaMMbl MO (pU3MKe Ha ypOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 0OECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

NpHOOpEeTeHHe 3HAHWA O JHUCKPETHOM CTPOCHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

npuoOpEeTeHNEe YMEHHI OIMUCHIBATh U OOBSICHATH (PU3MUECKUE SIBIICHUS C
UCII0JIb30BaHUEM MOTYUYECHHBIX 3HAHUM;

OCBOEHHE METOJOB pEIICHHS MPOCTEUIINX PpACUETHBIX 3aJady C
UCIIOJIb30BAaHUEM buznuecKkux MOjIeTIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUM HAOIIOAATh MPUPOHBIE SIBJCHUS U BBITIOIHATH OMBITHI,
nabopaTopHbie  pabOThl W  OKCIEPUMEHTAIbHBIE HCCIENOBAHUA C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ UHPopMaIuen (HU3NYECKOro COJEpIKaAHUS,
BKJIFOYasi HHPOPMAIIUIO O COBPEMEHHBIX TOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O c(hepamu npodeccuoHaIbHON AeSTENbHOCTH, CBI3aHHBIMU
¢ (u3ukoil, W COBPEMEHHBIMM TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JOCTUKEHUAX (PU3UUECKON HAYKHU.

Ha wusyuenue ¢usuku (6a30BbIli ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETro

obpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeIeNi0), B 8
Kiacce — 68 JacoB (2 vaca B Hezento), B 9 kimacce — 102 gaca (3 yaca B HEACIHIO).

B 7 knacce ¢ uenpio JUKBUJAIMKU MPOOETIOB B 3HAHUAX, ONPEEICHHBIX B

xone BIIP u3 wactu, hopmupyemMoit yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHUH,
nobasineno 0,5 yaca B HeJlEIIO.

[Ipennaraemelii B mporpamme no (pu3uMke nepedeHsb J1abopaTopHbIX padoT U



OIIBITOB HOCUT peKOMeH)IaTeHBHBIﬁ XapakKTep, YUYUTCIIb ACIacT BBI60p ITPOBCACHUA

7a00paTOpHBIX PA0OT W OMBITOB C YYETOM HHAWBHUAYyaJIbHBIX OCOOCHHOCTEH
00yyJarommuxcsl, CIUCKa YKCIIEPUMEHTAIBHBIX 3aJaHUM, MpeJjlaracMbIX B paMKax
OCHOBHOT'O I'OCYJIapCTBEHHOTO K3aMeHa 1Mo (PU3HKeE.

COILEPKXAHUE OBYYEHUSA
7 KIIACC

Paznen 1. ®usuka v €€ posib B IO3HAHUM OKPY KaOUIEero Mupa.

®usuka — Hayka O mnpupone. fABneHus npuponbl. OU3NUECKUE SIBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Oduznueckue BenuuuHbl. M3Mmepenue ¢uzmueckux BennuuH. Duzndeckue
npubopsl. [lorpenHocts u3mMepenuit. MexxayHapoiHasi CUCTEMa €IMHMUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH HU3Y4alOT MPUPO.Y.
EcTecTBeHHOHAYUHBIN METOJ] TIO3HAHUS: HAONIOJACHHE, IMOCTAHOBKA HAYyYHOTO
BOIPOCA, BBIJIBU)KEHUE TUIIOTE3, IKCIIEPUMEHT T10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOMo1aeMoro siBieHus. Onucanue PU3nuecKux SIBICHUM ¢ MOMOIIBIO MOJCIIEH.

Jemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®duznueckue TpuOOPHI U Npolieypa IPSIMbIX H3MEPEHHU aHATOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnuie padbomout u onvimel.
1. OmnpeneneHue 1eHbI JISTIECHUS IKaIbl U3MEPUTEIBLHOIO MPUOopa.
2. H3mepeHne pacCTOSIHUN.
3. H3mepenne o0bEMa XKUIKOCTH U TBEPIOTO Tea.
4. OmnpeneneHue pasMepoB MaJbIX Tell.
5. M3Mepenue Temmneparypbl MPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA M
JaTYMKA TEMIEPaTyphI.

6. IIpoBeneHue wmccieOBaHMs IO MPOBEPKE TMIIOTE3BI: NAIBHOCTHh MOJIETA
IapuKa, MymEeHHOr0 TOPU3OHTAIBHO, TEM OOJIbIle, YeM OOJIbIIIE BHICOTA
IyCKa.

Pa3zneun 2. IlepBoHayaibHbIe CBE/ICHUSI 0 CTPOEHMH BelIeCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3mepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBmxkenne 4actul] BemecTtBa. CBsI3b CKOPOCTH JBHMXKEHUSI YacTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumoneicTBue vacTHil
BEILIECTBA: MPUTSHKEHNE U OTTAIIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEU U TBEPIBIX
(KpucTayUIMYeCcKuX) Ted. B3auMocCBsI3b MEXKAY CBOMCTBAMM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.



Jemoncmpavuu.
1. HabGmronenne OpoyHOBCKOTO JIBUYKEHUSI.

2. HaGmronenue muddysun.
3. HaOmronenuwe  sIBICHUM,  OOBACHSIOMIMXCA  MPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamophuie pabomot u onvimel.

1. Onenka JuameTrpa aToMa METOJIOM PAIOB (C  HMCHOJIb30BAaHUEM

¢dororpaduii).

2. OnbITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PaCHIMPEHUS Fa30B.

3. OmbITHI 1O OOHAPYKEHUIO ACUCTBUS CHIJT MOJICKYJISIPHOTO TTPUTSKECHUS.

Pa3nea 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

MexaHuueckoe JIBIKEHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBHIKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne wHepuuH. 3aKOH WHEpUMU. B3anmonelcTBue Ten Kak NMpUYMHA
U3MEHEHUsSI CKOPOCTH JIBIDKEHHUs Teld. Macca KkKak Mepa HWHEpPTHOCTU TeJa.
[TnoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BnéMa BelecTna.

Cuila kak XapakTepucTuKa B3aumonaeucTBus Ten. Cuia ynpyrocTd U 3aKOH
I'yka. M3amepenune cuiibl ¢ MOMOIIBIO TUHAMOMETpa. SIBJIeHUE TATOTEHUS U CHUia
TskecTH. Crjia TSKECTH Ha Apyrux uaHerax. Bec tema. HeBecomocTs. Croxkenune
CWJI, HAMpPABJICHHBIX MO OAHOM mpsimMoil. PaBHoAelcTByromas cuwi. Cuina TpeHus.
Tpenue cKoJbKEHUs U TPEHHE MOKos. TpeHue B IPUPOIEC U TEXHUKE.

Jlemoncmpayuu.

Hab6mronenne MexaHnuecKkoro JIBHXKEHUS TeTa.
N3mepenne cKopoCTH NPSIMOIUHEHHOTO ABMKEHHUS.
HaGnronenue siBjeHUs] THEPLUU.

CpaBHeHUE Macc MO B3aUMOJIEUCTBUIO TEIl.
CrnosxeHue cuJjl, HalpaBJICHHbBIX MO OJHON MPSIMOM.
Jlabopamophuie padbomost u onvimel.

1
2
3
4. HabnroneHue U3MEHEHUs! CKOPOCTH MPU B3aUMOJICHCTBUU TEJL.
5
6

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapUKa B KUIKOCTH,
MOJICIIH JISKTPHUIECKOTO aBTOMOOMJIS U TaK JaJiee).

2. OmnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHUS Opycka WM IapuKa Io
HAKJIOHHOM IIJIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPJIOTO Tea.

4. OMmBITBI, TEMOHCTPHPYIOIINE 3aBUCUMOCTh pacTshKeHUs (Jedopmariun)
MPY>KUHBI OT MIPUIIOKEHHOUN CUIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHS OT
BECa TeJIa U XapaKTepa CONMPUKACAOIINUXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra3oB.



Hasnenue. CriocoObl yMEHBIICHHS U yBEIMYEHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJE€HHUS Tra3za OT 00bEéMa, Temmeparypbl. llepemaua naBneHus
TBEPIBIMU TEJIaMH, XKUAKOCTAMH W razamu. 3akoH Ilackana. ITneBmaTmueckue
MalIHbl. 3aBUCHUMOCTb JAaBJICHHUS XKUIKOCTH OT IIyOuHBI. ['Mapoctatuyeckuii
napanokc. Coobiaromuecs cocyabl. [ 'napaBirnueckue MEXaHU3MBI.

AtMocdepa 3emun u atmochepHoe maBieHue. [IpUYMHBI CyIIECTBOBAHUS
BO3ayImHON 00osouku 3emin. Onbit Toppuuennu. M3mepenue atrmocdepHOro
JaBjeHusl. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHUs OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 n13MepeHust aTMOC(HEPHOro TABJICHHUS.

JlelicTBHE )XUAKOCTH U Ta3a HA NMOTPYKEHHOE B HUX TeJO. BriTankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIEPATYypPHI.

Ilepenaya naBiaeHus )KUIKOCTBIO U Fa30M.

CooOmaroiuecs cocy/Ibl.

I'mppasinnueckuii mpecc.

[TposiBnenue neicTBust aTMOC(HEpHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YacTH Tea
Y TUIOTHOCTH JKHJIKOCTH.

PaBEHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHON KUIKOCTH.

o UV kA wN e
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8. YCIoOBHE IUIaBAHUS TEJI: TUIABAHUE WJIU MOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHONIECHHUS MJIOTHOCTEH TejIa U )KUJIKOCTH.

Jlabopamopnuie padbomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJE OT 00bEéMa MOTPpyKEHHOH B
’KHJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAIKUBAIOIIEH  CWIIBL, JICMCTBYIOIIEW Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOIIEH HA TEJO
B ’KMJKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIBI,
JEUCTBYIOIIIE Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrPYKEHHOM B
JKHJIKOCTh YaCTH T€jia U OT IJIOTHOCTH KHJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIpeAEIICHUE €€ IPy30H0ABEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEPrus.

Mexanudeckasi pabora. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs ILIOCKOCTh. [IpaBumio

paBHOBecusi pbryara. lIpuMeHeHwe mpaBUiia paBHOBECHS pbluara K OJIOKY.
«30J10TOC



npaBuiio» mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass odHeprusi. KuHeTtmyeckas W NOTEHUUAJIbHAs DHEPTrUS.
[IpeBpaliieHrie OTHOTO BUIA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIrUu B MEXaHUKE.

Jemoncmpauuu.

1. [Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophuie padbomoul u onvimel.

1. Omnpenenenue pabOThI CHIIbI TPEHUS MPU PABHOMEPHOM JIBHXKECHUU Teja

10 TOPU3OHTAIIBHOW MOBEPXHOCTH.
2. HccnenoBanue ycinoBUi paBHOBECHS pblyara.
3. Hzmepenue KIIJI HaKIOHHOM TIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPaHEHHUsI MEXaHUYECKOU DHEPIUH.
8 KUIACC

Pa3znen 6. TeruioBble siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BellecTBa. Macca W pazMepbl aTOMOB U MOJIEKYJ. OmNbITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYISIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB Ta30B, KUIKOCTEH U
TBEPIBIX TEI HA OCHOBE IIOJIOKEHHN MOJEKYISIPHO-KNHETUUYECKON TEOPHUHU.
CmaurBaHu€ U KaNWJUISIPHBIE sIBIEHUS. TennoBoe paclinpeHue U CKaTue.

Temmneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEILUIOBOT'O JIBHXKEHUS
gactull. Buytpenusas osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEW SHEPTUHU:
Teryionepeaaya U COBEpULIEHUE paboTHI. Bunsl TEIJIONEPEAAUH:
TETUIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BENIeCTBa. TemIooOMeH H
TEIJIOBOE paBHOBecHe. YpaBHeHUE TerioBoro Oamanca. I[lnaBnenuwe wu
OTBEpPACBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAas TEIUIOTA ILJIABJICHMUS.
[TapooOpazoBanue u koHaeHcanusa. Wcnapenuwe. Kumenue. YaenbHas Tersora
nmapooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATYpPhl KHUIIEHUS OT aTMOCGHEpPHOTO
JTABJICHUSL.

BrnaxnocTe BO3yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEMJI0TA CTOPAHMUSL.

[Tpunnuner padotel TemioBbix npurareneit KIIJ TteroBoro aBuraresns.
TerutoBble IBUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPALECHUS SHEPTUU B TEIUIOBBIX MIPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUSI.



AR RN

L 0 N o

10.
11.
12.
13.

Habmonenune auddysuu.

Habntonenue sBieHUN CMauyMBaHUS U KaUJUIIPHBIX SBIICHUI.
HaoGmro1eHre TemioBoro pacumpeHus Tell.

N3meHeHnne naBiieHHs rasa Mpu U3MEHEHUHM 00bEMa M HarpeBaHUM WU
OXJIAXKICHUH.

[IpaBuiia u3MepeHust TEMIEPATYPHI.

Bunpr Temionepenayn.

OxytaxxiIeHre TIPU COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU padOThl BHEIIIHUMU CUJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIICCTB.
HaOmronenne KumneHust.

HaOmronenre nocTostHCTBA TeMIepaTyphl IPH TUTABJICHHH.
Mojenu TenI0BBIX ABUTATEICH.

Jlabopamophule pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OmnbITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPHUTSKEHUSL.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJVIOB IOBAPEHHOM COJIM UJIK caxapa.
OnpIThl O HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHHUs T'a30B, KUIAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE IITTPULIA.

OneITHl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTH JIAaBJICHHS BO3AyXa OT €ro
00bEMa M HArpeBaHUs WIH OXJIAXKICHUSI.

[IpoBepka runores3sl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOM TPYOKE OT TEMIIEPATYPHI.

HabGmonenne wu3MeHeHHMs BHYTPEHHEHW OJHEpPIUM Telna B pe3yJbTare
TeruIonepeaauu U padoThl BHEITHUX CHJI.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMELIMBAHUM XOJOJHOW H
ropsiYer BOJIBL.

OnpeneneHre  KOJIMYECTBA  TEIUIOTBHL,  IIOJYYEHHOIO  BOJOM  IIpH
TEMI000MEHE C HArPETHIM METAJUTMUECKUM IIMIIMHIPOM.

Onpenenenue yaenbHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanne nporecca HCHapeHHUs.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXaA.

Onpenenenue yieabHON TEIUIOTHI IJIABJICHUS Jb/A.

Pa3znen 7. JnekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpu3auus Tel. /[[Ba poma »neKTpUYECKUX 3apAnoB. B3ammonerncTBue
3apsbKeHHBIX  Teil. 3akoH Kynona (3aBUCHMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJT OT BEJITUYUHBI 3aPSI0B U PACCTOSHUS MEXIY TEIaMH).

OnekTpudeckoe mnojue. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHiun
CYNEpIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenn snexkrpuyeckux 3apsAnoB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl.
Ctpoenue aroma. IIpoBOJNHMKM W  JUDJIEKTPUKH. 3aKOH  COXPaHCHMS
BJIEKTPUYECKOTO 3apsija.

DJIEKTPUUECKUM TOK. YCIOBUSI CYILIECTBOBAHUA DJIEKTPUUECKOIO TOKA.
HNcTouyHrKM TMOCTOSSHHOTO TOKa. JIeWCTBUS DSJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHYECKOE, MATHUTHOE). DJIEKTPUIECKUN TOK B KUJIKOCTSAX U ra3ax.

Onektpuueckass uenb. Cuina  Toka.  DIEKTPUUECKOE  HaNpsHKEHHE.
ConpoTuBieHUE MPOBOJAHUKA. Y ICIBHOE CONPOTUBIICHUE BellecTBa. 3akoH Oma
JU1s1 yyacTka uenu. [locnenoBarenbHoe U mapajuiesIbHOE COEIUHEHUE
MPOBOJIHUKOB. PaboTa ¥ MOIITHOCTH AJIEKTPUYECKOTO TOKa.
3aKkoH Jxoyns—Jlenna.
DIIeKTPUYECKUE 1IN U TOTPEOUTENN IEKTPUIECKON sHepTruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHble ~ MarHuThl.  B3auMopeWCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJId U €ro 3HauYeHue IS KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarHuTHOe TIOJ€  JJIEKTpUYecKoro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DIIEeKTPOJABUTaTEIb MOCTOSHHOTO TOKa. lcmosib30BaHUE JJIEKTpOJBUTaTEICH B
TEXHUYECKUX YCTPOMUCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBneHre 3IeKTpOMarHuTHOW uHAyKuuu. [IpaBuno Jlenia.
DIIEKTpOreHepaTop. Crnoco0b1 NOJIyYEHUS ANEKTPUYECKOU SHEPIUHU.
DJIEKTPOCTAHIIMN Ha BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpHU3alus Tel.
JIBa poJia 3JIEKTpUUYECKUX 3apsS0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEll.
Y CTpOMCTBO M AENCTBUE HIIEKTPOCKOIIA.
DJeKTpocTaTUdecKass WHIYKITHUSI.
3aKOH COXpAHEHUSI MIEKTPUUECKUX 3aPSI0B.
ITpoBOIHUKH U AUAIJIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIS.
HcToyHrKHM TOCTOSIHHOTO TOKA.
JlencTBUS 3NEKTPUUECKOTO TOKA.
. DNEKTPUYECKUIN TOK B HKHUJIKOCTH.
. ['a30BbI11 pa3ps.
. I3mepenue cuibl Toka aMIepMeTpOM.
. I3MepeHure 32JIeKTpUIeCKOro HaMpsKeHUs BOJIBTMETPOM.
. PeocTat 1 Mara3uH COnpOTUBJICHUH.
. BzaumopeicTBue MoCTOSSHHBIX MarHUTOB.
. MozennpoBaHre HEBO3MOKHOCTH PAa3JICJICHUS MMOJFOCOB MarHuTa.
. MopaenvpoBaHre MarHUTHBIX MOJIEA MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHoe 1oJjie ToKa. JJEeKTPOMAarHmT.

JlercTBME MarHUTHOTO TIOJI HA MMPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND TOCTOSHHOTO TOKA.

UccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON MHTYKIIUH.

Omnbitel apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBECHHS.

DIIEKTPOreHEPATOP MOCTOIHHOTO TOKA.

Jlabopamophuie pabomot u onvimel.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAONIOACHUIO DJIEKTpU3AIMU  TeJl HHAYKIUEH U Tpu
CONPUKOCHOBEHUHU.

UccnenoBanne [OE€UCTBUS JJIEKTPUUYECKOTO TMOJS HA TPOBOJHUKU H
JTBJIEKTPUKHU.

COopka u nmpoBepka paboThl IEKTPUIYECKOM IIEMH MOCTOSHHOTO TOKA.
N3MepeHue u peryampoBaHUe CUJIbI TOKA.

N3Mepenue u peryampoBaHUe HAMPSKCHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO 4YEpe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO
COINPOTHUBIICHUS MPOBOJHUKA OT €ro JUJIMHBI, IUIOMIAAX IOMEPEYHOTO
CEUYCHHUS U MaTepuala.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKEHUW MpPU  IOCIEI0BATEILHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia 1y CWIbl TOKA INPU MNapauIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTop.
OmnpeneneHre MOIIHOCTA — AJIEKTPUYECKOTO TOKA, BBIACISEMONM Ha
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT
HaIpsHKEHUs Ha HE.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanre MarHuTHOTO B3aMMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOIO TOJII TOCTOSIHHBIX MArHUTOB MPH UX
00BbEIMHEHUH U Pa3JIeJICHHUU.

UccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJICHCTBUS
KaTYyIIKA C TOKOM U MarHuTa OT CWJIbl TOKAa U HalpaBJECHUS TOKA B KaTYIIIKE.
N3ydeHue neicTBUs MArHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.



19. KoHcTpyupoBanue u u3ydeHue padoThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/] anexkTpoaBuraTeabHON YCTAHOBKH.

21. OOBpITBl [0 MCCIEAOBAHUIO SIBJICHUS SJIEKTPOMATHUTHOM WHIYKIIHH:
UCCIENOBAHUE W3MEHEHUW 3HAYEHUsS M HAIPABICHUS WHIYKIIMOHHOTO

TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJIeHUS.

Mexanuueckoe JBuXeHHE. MarepuanbHas Touka. CucremMa OTCYETA.
OTHOCHUTENBHOCTh MEXaHHYECKOTO JBWXKEHUsA. PaBHOMEpHOE MNpSAMOJIUHENHOE
nBH>KeHne. HepaBHOMepHOE NpsIMOJIMHENHOE nBUKEeHUE. CpeaHssi 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOE mpsMonuHeiHoe aBuxeHue. CBoOoaHOE
nageHue. OnbiTel ["anues.

PaBHOMepHOE ABMXEHHE N0 OKpykHOCTU. [lepmon u wactora oOpaieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpocTpeMuTebHOE YCKOPEHUE.

[Tepseiit 3akoH Herotona. Bropoii 3akon Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMO Cyneprno3uLun CHJl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Chiia TPEHUS CKOJIbKEHUS, CUila
TPEHUS MOKOSI, IPYyTHE BUJbI TPEHHUSI.

Cuna TsHKECTH U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOTHOTO
nageHud. J[Bwkenue mnaHer Bokpyr CousHna. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHoBecue matepuanbHOl TOUkU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIUIEHHON OChIO BpallleHus. MOMEHT cuiibl. LIeHTp TshokecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMnynbe cuibl. 3aKOH COXPAaHEHUS
UMITyJIbCa. PEakTMBHOE IBUKEHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa Ccuil TSXKECTH, YIPYTOCTH,
TpeHus. CBsi3b dHEpruu U padoThl. [loTeHIManbpHas SHEepPrus Teia, MOJAHITOrO Haj
NOBEPXHOCTHIO 3eMJIU. [loTeHIMabHAs SHEPTHS CKATOM NpyKUHbL. KuHeTnueckas
sHeprus. Teopema 0 KMHETMYECKOM DHEPTHM. 3aKOH COXPAHEHUS MEXaHMYECKOMN
SHEPIruM.

Jemoncmpayuu.

1. HaOnronenne MexaHUYECKOTO ABUKEHUSI T€JIa OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.
2. CpaBHEHHME MYyTE€H W TPACKTOPUM ABMXKEHHUS OJHOTO M TOrO XK€ Telsa
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUXKEHUSL.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUS.
HaOmroienre nBUXeHUs Tella 10 OKPY>KHOCTH.



8.
9.

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

HabGnronenne MexaHM4ecKUX SBJICHUN, TPOUCXOASIINUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKH.

3aBUCHUMOCTh YCKOPEHHMS Tella OT MACChl T€la U ACHUCTBYIOIIEH HA HETrO
CHJIBL.

HaOnroienrie paBeHCTBa CUII PU B3aUMOJICUCTBUU TEJL.

M3meHeHue Beca Tena Ipu YCKOPEHHOM JABUKCHUU.

[lepenaya uMiyabca npu B3auMOJEHCTBUU TEIL

[IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOJICUCTBUM TEJ.

CoxpaHeHHEe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUN.
Hab6nronenune peakTUBHOTO ABM>KEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IPU CBOOOAHOM MaJCHUH.
CoxpaHeHHe MEXaHUYECKON IHEPTUU NIPU JIBHKEHHUH TeJa MO ACHCTBUEM
IIPYKUHBI.

Jlabopamopnuie padbomout u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pa3roHa W JadbHEHIIETO PaBHOMEPHOTO
JBVKEHUS TIAPUKA WA TETICKKH.

OmpeneneHue CpeIHEe CKOPOCTH CKOJBXKEHHsS OpycKa WM JIBHDKCHUS
IIapyKa 1o HaKJIOHHOM TJIOCKOCTH.

OmnpeneneHne yCKOPEHHsI Tella MPU PABHOYCKOPEHHOM JBWKCHHH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka THIOTE3bI: €CIU TPU PABHOYCKOPSHHOM JBWIKEHWUU 0O€3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCSATCA KaK P HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJBXEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhHuUIEEHTa TPEHUS CKOITBKCHUS.

Ornpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHI CHITBI TPEHUS ITPU PABHOMEPHOM JBWKCHUH Telia
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Ompenenenue paboOThl CHJIBI  YOPYTOCTH TMPU  TOABEME TIpy3a ¢
UCII0JIb30BAaHUEM HETOIBM)KHOTO U TTOJBMYKHOTO OJIOKOB.

N3yuenune 3aKoHa COXPAHECHHSI SHEPTHH.

Pa3zgen 9. Mexannueckune KoJie0aHUA M BOJTHBI.



KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHU: TIepro,
4acToTa, aMIUIATYy1a. MareMaTu4eckuil U Npy>KUHHbI MasTHUKU. [IpeBpamienue
SHEPTUU MPHU KOJIeOATETHHOM JIBHXKCHHH.

3aryxatouue — kosneOaHusd.  BolHyxknennole — koneOanus.  Pe3onaHc.
Mexannueckue BoaHBIL. CBoMcTBa MeXaHWYeCKMX BOJH. IIpomonbHbiE W
nonepeyHbie BOJIHBL. JlMMHA BOMHBI M CKOPOCTh €€ PpacnpOCTpPaHEHHS.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(dpa3Byk u
yJIBTPa3BYK.

Jemoncmpauuu.

1. HaGmopenune koneOGaHUil Ten Moj AEHCTBUEM CHIIbI TSDKECTH U CHUJIBI
YOPYTOCTH.

HabGmronenue kosie0aHuii rpy3a Ha HUTU U Ha NPY>KHUHE.

HaoGmroieHre BoIHYKICHHBIX KOJIeOAaHWHM U pe30HaHCA.

PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

HaOmroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHMI PE30HAHC.

Jlabopamopnuie pabomot u onvimel.

1. OnpeneneHre 4YacToTbl M TEpUOAAa KOJICOAHWM  MaTeMaTHYeCKOro
MasITHUKA.

2. OmpezeneHne 4acTOTHI U TIEpHOa KOIeOaHUN MTPY>KUHHOTO MasTHUKA.

o vk w N

3. HccnenoBanue 3aBUCMMOCTH Ieproia KOieOaHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH TIEpUOIa KOJI€OaHU IPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTHU INepHoJa KojeOaHuM rpys3a, MOABEIIEHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbITBl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Mepuoja  KosieOaHui
MPY>KUHHOTO MAsATHUKA OT MAcChl Ipy3a M )KECTKOCTH MPYKUHBI.
7. 3mepeHune yckopeHus CBOOOIHOIO MaAeHUsI.
Paszpnes 10. Di1eKTPOMArHUTHOE 10J1€ U 3JIEKTPOMATHUTHBIEC BOJIHBI.
DNeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BoJIHBL.  CBOMCTBa
AJEKTPOMArHUTHBIX BOJH. [llkama 3JI€KTpOMarHUTHBIX BOJIH. Vcmosib30BaHMe
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DJIeKTpOMarHuTHas mnpupoaa csera. CkopocTe cBeta. BoyiHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBoOMCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamophuie padbomot u onvimol.
1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOWIBHOTO
Tenedona.

Paznen 11. CBeToBbI€ SIBJICHUS.

JlyueBas MOJEJIb CBeTa. HUctounuku CBeTa. [IpssmonuueiitHoe
pactpoctpaHenue cBera. 3atmenus Cosnua u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs cBera. llonHOe BHyTpeHHEe
OTpakeHHe cBeTa. Vcmonb3oBaHWE TMOJHOTO BHYTPEHHETO OTpaKeHUsS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm myweit B numH3e. Onrtuyeckas cucrema (oToammapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 Kak onTuyeckas cHCTeEMa. bIuM30pykocTh U
JaTbHO30PKOCTb.

Paznoxkenne Oenoro cBera B crnekrp. OmnbiTel HetoTona. CnoxxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssMOIMHENHOE PacIIPOCTPAaHEHNE CBETA.

OtpakeHue cBeTa.

[Tony4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomiienue cBera.

Onrtuueckuil CBETOBO/I.

Xox mydeit B coOuparoIiei ImH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxxeHUi ¢ TOMOLIBIO JTUH3.

[Tpunuun aeictBus GoToanmnapaTa, MUKPOCKOIIA U TEIECKOTIA.

10. Mopnens 1i1a3sa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [Tonydenue 6esoro cBeTa Mpu CIOKEHUHU CBETA PA3HBIX 1[BETOB.

Jlabopamopnule pabomel u onvimot.

1. Uccnenoanue 3aBUCMMOCTH yIjla OTpa)KE€HUs CBETOBOIO Jiy4ya OT yrJja
naJcHUs.

2. H3ydeHue xapakTepuCTUK U300paKeHUs MpeIMETa B IUIOCKOM 3epKalie.

W o N U A WwWN e

3. HccnenoBanue 3aBUCUMOCTH yTJla IPEJIOMJIEHHUS CBETOBOIO JIyda OT yria
NaJCHUs Ha TPAaHULE «BO31YX—CTEKIION.

4. IlonmyuyeHue n300paxxeHU ¢ TOMOLIbI COOUPAOILEH JIMH3HI.
Omnpenenenne GOKYyCHOTO pacCTOSIHUS U ONTHYECKOM CHUIIbI COOMparoIen
JIVH3BL.

6. OnbITHI 110 Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.

7. ONBITHI IO BOCHPUATHIO IIBETA NPEIMETOB NPU MX HAOIIOACHUU 4Yepe3
[[BETOBbIE (PUIIBTPHI.



Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pe3epdopna u mnanerapnas monens aroma. Momens atoma bopa.
Hcnyckanue u norimouieHue ceera aroMoM. KBaHThl. JInHeWyaTeie CIEKTPBL.

PanuoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOIO
aapa. HyxiioHHas Moxens aroMHOro szapa. Msoromel. PannoakTuBHBIE
npespamenus. [lepuon nmonypacnana aTOMHBIX SI€EP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAJIOBOITO U MAacCOBOTO YHCEIL.
DHeprus CBsI3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuuun cuHTE3a U
nenenus anep. Mcrounuku sneprun CosHIa U 3BE3 .

SnepHas sHepretuka. J[eWCTBHS pAaAMOAKTUBHBIX M3JIyYCHUN Ha >KUBbIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHoekTpbl U3IIyYEHUS U MOTJIONICHUSI.

2. CrnekTpbl pa3InYHbIX Ia30B.

3. CmekTp BOIOpoOJa.

4. HaOmronenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTumka HOHU3UPYIOMINX U3ITYUCHUH.

6. Peructpanus uzinydyeHus NpUpOAHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnuie padbomout u onvimel.

1. HaOmroneHue CrjIONMIHBIX U JIMHEHYATBIX CIIEKTPOB U3TyUCHHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHHUE DHEPTUU YACTHULBI 10 TOPMO3HOMY

myTH (110 dhoTorpadusim).

3. M3mepenue pagnoakTUBHOTO (PoHA.

IToBTOPHUTEIBbHO-0000IAIOIIUIA MOAYJIb.

[ToBTOpUTENHHO-0000AIOIMIA MOAYJIb IPEIHA3HAYEH JJIsl CUCTEMATU3ALNU
U 000OmIeHHs]  MPEAMETHOTO  COJAEpXKaHUs W OMNbITa  JEATENbHOCTH,
npUOOPETEHHOTO TIPU U3YUYEHUHU BCEro Kypca (PU3UKH, a TaKkXkKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke A oO0ydaromuxcs,
BBIOpPABILIKX 3TOT y4E€OHBIN MpeaMeT.

[Ipn n3ydyeHnn JaHHOTO MOAYJISA PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
JESITEIHbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBACTCS TOCTH)KEHHE MPEIMETHBIX U
METANpeMETHBIX  IJIAHUPYEMbIX  PE3yJibTaToB  00y4yeHuUs, QopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTB: OCBOEHWE HAyYHBIX METOJIOB HMCCIIEHOBAHUS
SBJICHUA TIPUPOABI M TEXHHUKH, OBIAJCHUEC YMEHUSMU OOBSICHATH (U3HUECKHE
SABJICHUS, NPUMEHSAS T[OJyYEHHbIE 3HAHUWS, pelmaTrh 3aJayd, B TOM YHUCJE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO AESTENBHOCTHBIN XapaKTep JaHHOTO pa3/ena peaau3yercs 3a
CYET TOT0, UTO O0YUAIOIIMECS BBITIOIHSIOT 33JJaHUs, B KOTOPBIX UM MpEJIaraeTcs:



HA OCHOBE TIOJIyYEHHBIX 3HAHUW paclo3HaBaTh W HAYYHO OOBSICHATH
dusnueckue sIBJICHUS B OKPYIKAIOIIEH MMPUPOJIE ¥ TTOBCETHEBHOM KU3HH,
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SBJIICHHM, B TOM
Yyyciie IS IPOBEPKU TUIIOTE3 U MOJIYUYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamOoOJiee BaXHBIX JOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUM, HATPUMEDP, NPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IIPEBPALICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUJIOB
SHEPIuMu.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA HNPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuenue (u3nKyu HA ypOBHE OCHOBHOI'O OOIIEro 00Opa3zoBaHUsl HAIIPaBJIEHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTeHBHbIX

pe3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKu Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y oOyuaromierocs OyayT cOpMUpPOBaHbI CIEAYIONIUE JIMYHOCTHBIE PE3YyJIbTaThl B
YJaCTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHMSA

- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
bu3nuecKol HAyKU;

- IEHHOCTHOE OTHOILLIEHUE K TIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTb K AKTUBHOMY YUYacCTHIO B 0OCYKJIECHUH OOIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUUECKUM MPUMEHEHHUEM JOCTHXKEHUN
bu3uKY;

- OCO3HaHHE BAXXKHOCTH MOPAJIbHO-3TUYECKUX NPHUHIIMIIOB B JESITEIbHOCTH
Y4E€HOT0;

3) 3cTeTHY€eCKOro BOCIIMTAHMSI:

- BOCIIPHUSTHE 3CTETUYECKHX KauecTB (PU3MUECKON HAyKH: €€ TapMOHHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MIO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI Pa3BUTHUS TEXHOJOTHH, BaKHEHIIEH COCTaBIIAIOIICH
KYJbTYpBI;

- pa3BUTHE HAy4HOH I0003HATENIPHOCTH, HWHTEpPEeca K HCCIEAOBATEIbCKOM
NESATEILHOCTH;

S) ¢opmupoBaHus  KyJbTYPbl  3A0POBbS M  3MOLHOHAJBHOIO
0J1aronoJryyus:

- OCO3HaHME LIEHHOCTH Oe3omacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHpE, BaXXHOCTU MpaBuUi 0OE30MacHOro IOBEJACHUS Ha
TpPAaHCIIOPTE, HA JOpOrax, C 3JEKTPUUECKUM M TEIJIOBBIM OOOPYJOBAHHUEM B
JIOMAIIIHUX yCIIOBUSX;

- chOpMUPOBAHHOCTh HaBbIKa peQIIEKCHH, NpPU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKoro K€ MpaBa y IPyroro 4eJI0BeKa;

6) TPy10BOI0 BOCIIUTAHUS:

- aKTUBHOE YYacTUE€ B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMBbH,
oOpa3oBaTeNbHOM  OpraHM3aluu, TopoAa, Kpas) TEXHOJOTHMYECKONM U
COLIMAJILHOM HANpaBJIEHHOCTH, TPEOYIOIMX B TOM uHciIe U (U3UYECKUX
3HAHUIM;



e - MHTEpEC K MPAKTUUYECKOMY M3Yy4YEeHUIO NMpodeccuit, CBI3aHHbBIX C (HU3UKOM;

e 7)3KO0JIOrHYECKOr0 BOCIIMTAHHUSA:

e - OpHEHTalMs Ha TPUMEHECHHE (U3MYCCKHX 3HAHUM I pEIIeHUs 3a7ad B
00JIacTH OKpy’Karollel Cpeapl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MO>KHBIX TTOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHHE TJIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOIeM U MyTeH uxX

peleHus;

e 8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM COLHUAJBHOM M NPHUPOAHOI
cpeasbl:

e - TMOTPEOHOCTP BO B3aMMOJICUCTBHHM TIPW BBITIOJIHGHUH WCCIECIOBAHUNA W
MPOEKTOB (U3MYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSM
IPYTuX;

e - TIOBBIIIEHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPAKTUUYECKYIO
JeSTENbHOCTD;

e - MOTPEOHOCTH B OPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHUCIE€ (OPMYITHUPOBATH
U7eH, MOHATHS, TUTIOTE3bI O GU3HUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHE Je(DUIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

e - IUIAHUPOBAHHKE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH M BBISIBJISATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHHEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBUH C Y4YETOM BIUSHUS HAa OKPYXKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQTBHBIX ITOCIICICTBH.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbrate ocBoeHHS TporpaMMbl MO (U3UKE Ha ypPOBHE OCHOBHOTO
o01iero oo6pazoBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIFOYAIOIINE MTO3HABATEIHFHBIC YHUBEPCATbHBIC YICOHBIE NCHCTBUS,
KOMMYHUKATUBHBIC  YHHMBEPCAJIbHbIE  y4eOHbIE  JICWCTBHS, PETYJISITUBHBIC
yYHHUBEpCAIbHBIC YUCOHBIC IEHCTBUSI.

Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC YUeOHBIC 1eiiCTBUA

ba3oBble 1ornueckue aeiicTBus:
e BBIBISITh W XapakTEpHU30BaTh CYIIECTBEHHbIE TMPHU3HAKA OOBEKTOB
(stBIICHMIN);
e YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCUDUKAIINN, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,;



BBISIBIISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (DaKTax,
JAHHBIX U HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPU HU3YyYEHUU (U3HUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3AaKIIOUEHUH, BBIIBUTATh TUIIOTE3BI O B3aMMOCBSI3SIX
(U3UICCKUX BEIIMUMH,

CaMOCTOATENFHO BBIOUpATh CHOCOO pelieHuss y4deOHOM (pu3nyecKkon
3amaun (CpaBHEHHWE HECKOJIBKHUX BAapHUAHTOB pEIIEHUs, BHIOOp HambOojee
TIOIXOISAIIETO ¢ YIETOM CaMOCTOSITEIIEHO BBIICIIEHHBIX KPUTECPHUEB).

Ba3oBble ucciienoBarejbLcKe 1eCTBHA:

UCIIOJIb30BaTh BOTIPOCKHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY TUIAHY OTBIT, HECIOKHBIN
bu3nUecKnii SKCIEPUMEHT, HEOONbIIOE UCCIeN0OBaHue (DUINIECKOTO
SIBJICHUS;

OIICHWBATh HA TMPUMEHUMOCTH M JOCTOBEPHOCTh HWH(MOpMAIHIO,
MIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MJIN SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICAOBAHNS;

POTHO3UPOBATh  BO3MOXKHOE JajbHEHIEe pasBUTHE  (PU3UUECKHUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MIPEANOI0KEHNS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmueii:

NPUMEHSTh Pa3INYHbIE METO/IbI, MHCTPYMEHTHI M 3allPOChl TIPU TIOUCKE U
orOope WHPOPMAIMU WIH JAHHBIX C YUYETOM MPEIIOKEHHOW y4eOHOM
dbuzndeckon 3a1auu;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETUPOBATH WH(HOPMAITHIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHMAIBHYH (OpMy MpeAcTaBICHUS
uHpOpMAIlMd W WUTFOCTPUPOBATh peEIlacMble 3a7add  HECIOKHBIMU
CXeMaMu, TharpaMMamMu, HHOU rpauKoi U X KOMOWHAIIASIMH.

KoMMmyHukaTHBHBIE YHHBepcaJbHbIe YueOHbIe 1elcTBUS:

B XOJIe OOCYXJeHHs y4eOHOro Marepualia, pe3ysibTaToOB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIMIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI U
BBICKA3bIBaTh HJIEH, HAIIEJICHHBIE HA pEIIeHUE 3aJa4d U MOJIepKaHue
0J1aroXenaTeIbHOCTH OOIIECHHUS;

COTIOCTaBIIATh CBOM CYXACHHUS C CYXICHHSIMH JAPYTHX YYaCTHHUKOB
uanora, OOHapy»XKUBaTh Pa3IU4Ke U CXOJICTBO MO3UITUN;

BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;



nyOJUYHO MPEACTABIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3UUYECKOTO OMbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOEKTA);

NOHUMAaTh W  HWCIOJb30BaTh  MPEUMYLIECTBA  KOMAHJHOH U
UHAMBUIYATbHON palboThl TpPH PEHICHUH KOHKPETHOW (HU3UUECKOi
npo0sIeMBbl;

IPUHUMATH LI€JIM COBMECTHOU AESATEIbHOCTH, OPraHU30BBIBATH JCUCTBUS
no e€ JOCTWKEHHUIO: paclpeleisTb poju, O00CYXIaTh MpOLECChl U
pe3ynbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITNIOJIHATH CBOIO YacTh palOTHI, IOCTUTasl KAYECTBEHHOTO pe3yjbTaTa 1o
CBOEMY HAIPABJICHUI0O M KOOPJIUHHUPYS CBOM JEUCTBUS C JAPYrUMU
YJeHaMU KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja B OOIIUN MPOAYKT MO KPUTEPHSM,
CaMOCTOATENBbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSL.

PerJIHTI/IBHbIe YHUBEPCAJIBLHLIC y‘leﬁHble

percreusi CaMooOpraHusanms:

BBISIBIISITH NMPOOJIEMBI B )KM3HEHHBIX M y4€OHBIX CUTYalUsX, TPEOYIOMUX
JUTsI perieHust GU3NIeCKuX 3HAHU;

OpUEHTHPOBAThCS B  PAJIMUHBIX MOAXOJAX NPHUHITHS  pEUICHUMN
(MHIUBUAYaIbHOE, TPHHATHE PEIICHHWS B TPYIIE, NMPUHATHE pEUICHUIN
rpyHmon);

CaMOCTOSATEIILHO COCTABJISITH AJITOPUTM pelieHUsT (PU3NIECKON 3a/1auu UiH
IUTaHA WCCJIEOBAHMS C YYETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH IpeijiaraéMble BApUAHTHI PEIICHUH;
JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.

CﬂMOKOHTpOJ’lb, SMOIHUOHAJIbHBIN HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OIIEHKY CUTYaIlMH U TpeaJiaraTh IJiaH €€ U3MEHEHUS;
OOBSICHSIT ~ IPUYUHBI  JOCTHKEHUS  (HEAOCTHXKEHHSI)  pe3yJIbTaToOB
NESITEIbHOCTH, JaBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHUCJE B XOJ BBINOJTHEHUS
GU3UYECKOr0  HCCIENOBaHMS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENIbCTB, WM3MEHHMBIIUXCS CHUTYallMii, yCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IICJIU U YCIOBUSIM;

CTaBUTh €051 HA MECTO JIPYTOro 4ej0BEKa B XOJ€ CIopa WK JUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;
IPU3HABATH CBOE MPaBO HAa OUIMOKY MPHU PeIIeHUH PU3NYECKUX 3a]1a4 WU B
YTBEPXKICHUAX HA HAyYHBIE TEMBI M TAKOE e MIPaBo JAPyroro.

NPEAMETHBIE PE3YJIBTATHI



K koH1y oOyuenus B 7 kjacce npeJMETHbIE PEe3YyJIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  TMOHATHSA: (U3WYECKHUEe W  XUMUYECKHE  SBIICHUSA,
HAOJIIO/ICHHE, DKCIIEPUMEHT, MOJIEb, TUIOTE3a, CIWHUIBI (PU3NUECKHUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHW4YeCKoe JBWKEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, NPSIMOJMHENHOE), TPAEKTOPHs, PaBHOJACHCTBYIOLIAS
cuna, nedopmanms (ympyras, MJIacTUYeCcKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBL;

paznuuath sBiaeHus (audQy3us, TEIIOBOE JBHUKEHHUE YaCTHI] BEIIECTBa,
pPaBHOMEPHOE  JIBJKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpIUs,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUIEHHON OCHIO
BpallleHUs, TMepenaya JaBiCHHUS TBEPABIMU TEJaMH, >KUAKOCTSIMH U
razamu, arMoc(epHoe J1aBJieHWE, IUIaBaHWE Tejl, MpeBpallcHus
MEXaHUYECKON SHEpPruu) Mo OMNUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3MUECKOE SBIICHUC;
pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3WYECKUX  SBICHHM B
OKpY’XXalollleM MHUpe, B TOM 4ucjie (U3UYECKHUE SBICHUS B TPUPOJIC:
PUMEPHI JIBIDKCHHSI C PA3IMYHBIMA CKOPOCTSMH B KHUBOW M HEXUBOUH
NpUpOJAC, NCUCTBHE CWJIBI TPEHUS B TPUPOJEC M TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJICHUS Ha KMBOW OpraHu3M, IJIaBaHuE pbIO, phlyard B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B yU4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHU;
OMKCHIBATh M3yUYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHHUS, UCTIOIb3YS
dbu3udeckre BEIUYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSST CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSKECTH, BEC
Tena, Cuja TpeHus, JAaBieHue (TBEpPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas pabdoTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CWIbI, KO3(P(GUIUEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KMHETHYECKasl W TOTCHIMAJIbHAS DHEPTUs), MPU OINHUCAHWHM TPABUIBHO
TPaKTOBaTh  (PU3WYECKHA  CMBICT  HUCIOJB3YEeMBIX  BEIWYUH, HUX
0003HaueHNA W CAWHMIBI (U3UUYECKUX BEIWYWH, HAXOAWUTH (DOPMYIIHI,
CBSA3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEJIMUUHY C JIPYTUMU BEJIMYMHAMH,
CTPOUTH TpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYSCKUX BEITUIHH;
XapakTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBJICHUS UM MPOIECCHI,
UCIIONb3Ys MpaBUjia CIOXKEHUs cui (BI0JIb OAHOM MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBuiIo paBHOBeCHs pbiuara (010ka),
«30JI0TO€ TIPaBUJIO» MEXAHHUKH, 3aKOH COXPaHEHUS MEXaHWYeCKOU



SHEPruM, TMpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3alUChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSACHATHh (PU3NYECKUE SBJICHHUSI, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CUTyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH TPUYMHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1-2
JIOTUYECKHUX II1aroB ¢ OMOpOo Ha 1—2 M3y4YEHHBIX CBOMCTBA (PH3UYECKUX
SBJICHUM, (U3UUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacuéTHble 3amayd B 1—2 JEUCTBUS, HUCIHOJB3Yys 3aKOHBI U
dbopmyIbl, CBsI3BIBaIOIIME (DU3NUECKUE BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHS 3aJ1ayyl 3aMUCHIBATh KPATKOE YCIOBHE, MOJICTABIATH (DU3UIECKUE
BETUYMHBI B (OPMYJIBI M TIPOBOJUTH PACUEThl, HAXOJIUTH CIPABOYHBIC
JaHHBIE, HEOOXOAMMBIE JIJISl PEIIeHUs 3aja4, OLEHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (PU3UUECKOI BETUUUHBI;

pacro3HaBath NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPU [OMOIIU
(bu3MUeCKX METOJIOB, B OMIMCAHUH UCCIIEIOBAHUS BBIJICTISThH MIPOBEPSIEMOE
npeanoioxkenue  (TUnoresy),  pasidyaTh M UHTEPIPETUPOBATH
MOJIYYEHHBIH pe3ysibTaT, HAaXOAUTh OIIMOKM B XOJE€ ONbITa, JeiaTh
BBIBOJIbI 110 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMBITBI 10 HAOMIOJNEHUIO (PU3WYECKUX SBICHUN  WIA
(bu3nyecKruX CBOMCTB Tel: (hOPMYIHPOBATH MPOBEPSIEMbIE MTPEANIONIOKEHHUS,
coOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYyI0BaHUs, 3alUCHIBATh X0
ombITa U OPMYITUPOBATH BHIBOIHI,

BBIIIOJIHATh TPSAMbIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MAacChl Tela,
00bEMa, CHUIBl M TEMIEPATypbl C HCIOJIb30BAHMEM AaHAJOTOBBIX U
nu(poBBIX NPUOOPOB, 3aNMUCHIBaTh TMOKAa3aHUsS MPUOOPOB C YUETOM
3aJIaHHON a0COTIOTHOM MOTPENTHOCTH U3MEPEHUI;

MIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMUYMHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSMBIX H3MEPEHUM (3aBUCUMOCTU IYTH
PaBHOMEPHO JABMIKYIIETOCS Tela OT BPEMEHHM [IBHXKCHUSI Teja, CHUJIbI
TPEHMS CKOJILKEHHUS OT Beca Teja, KauecTBa 00paOO0TKHU IMTOBEPXHOCTEHN Tell
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOIAAU COMNPUKOCHOBEHUS TEJI, CUIIbI
YOPYroCTA OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAIOLIEH CUJIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT TUIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUI
IUTABaHUSl TE€J, YCIOBUN paBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUU Y4YEOHOro HCCIIEIOBaHUS, COOMpaTh YCTAaHOBKY W
BBITIOJTHATh W3MEPEHUs, CIEAysl MPEeII0KEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOTYYEHHOW 3aBHCHUMOCTA (PU3WYECKUX BEIUYUH B BHJIC



NPEIJI0KCHHBIX TAaOIUI] M TpaduKOB, NeJaTh BBIBOJABI IO pe3yibTaTam
UCCIICIOBAHMUS;

IIPOBOJUTh KOCBEHHBIE H3MEpeHUs: (U3MUECKUX BEIWYUH (IJIOTHOCTH
BELIECTBA KUAKOCTH M TBEPAOro Tejia, CHJIA TPEHUS CKOIBKECHHUS,
JaBICHWE  BO3JyXa, BBITAIKUBAIONIAs CWJIa, JCHCTByIOIas  Ha
NOTPY’KEHHOE B KHUAKOCTh Telo, KOADOUIIMEHT TOJIE3HOTO JCHCTBUS
IPOCTBIX MEXaHW3MOB), CHEAyd TMPEUIOKEHHON HHCTPYKIHUU: TpHU
BBITIOJIHEHUM W3MEPEHUN COOMpaTh HKCIEPUMEHTAJIbHYI0 YCTaHOBKY U
BBIYHCIIATH 3HAYCHUE NCKOMOM BEITUYMHBL

coOJII0AaTh MpaBUiIa TEXHUKU OE€30MacCHOCTH MpHU padoTe ¢ 1ab0paTOpHBIM
o0opyI0BaHUEM;

yKa3blBaTh MPUHLMUIIBI JAEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, IUHAMOMETp, COOOILIAOLIMECS COCYNbl, OapoMmeTp,
phIUar, MOJABMKHBIN W HETIOJBUKHBIN 0JI0K, HAKIIOHHAS TJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JACHUCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha WX omnucaHusi (B TOM YHCIIE:
MOMIIUITHAKY, yCTPOMCTBO BOJOMPOBOAA, THAPABIMYCCKUN TIpece,
MaHOMETp, BBICOTOMED, TOPIIHEBOM HACOC, APEOMETP), UCIIONb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUYECKHUX SBICHUM M HEOOXOJMMBbIE (DU3UUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

NPUBOJUTH  NpUMEPHl  (HAXOauTh  WHPOPMAIMIO O  MpUMEepax)
MIPAKTUYECKOTO HCIIONBh30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHON
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH IPH O0pallleHuu ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3I0POBbS U COOJIOICHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIXKAIOIIEH cpejie;

OCYIIECTBJIATH OTOOpP HWCTOYHMKOB uH(popmarmu B HuTepHere B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HAHUM U TyTEM CpaBHEHUS Pa3IUYHbBIX HCTOYHUKOB BBIIEISATH
nH(pOPMAITNIO, KOTOpas SBISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aIaHU HAYYHO-TIOMYJISIPHYIO
JIUTEPaTypy  (PU3UYECKOTO  COJEp)KaHMs, CIPABOYHBIE MaTepHUabl,
pecypchl cetn MaTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(YOPMAIIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE KPATKHE MHUCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpPMAIUU (U3UUECKOTO COACPIKAHUSA, B TOM
qucie MyOJUYHO JeNnaTh KpaTKHe COOOIIEHUS O pe3yibTaTax MPOEKTOB
WK Y4eOHBIX WCCIENOBAaHUN, TPH OSTOM TPaMOTHO UCIIOJIb30BaTh
V3y4YEHHBIN



NOHSATUMHBIA amnmapatr Kypca (U3UKH, COMPOBOXKAATh BBICTYIUICHUE
MIPE3EHTALUEN;

IPU BBHITIOJIHEHUN YYEOHBIX IIPOCKTOB W HCCICIOBAHHMH pPaCIPENCIIiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHM C IIOCTaBJIECHHBIMU 3aJlauaMH,
CJICIUTh 3a BBINIOJHEHUEM IIJIaHA JCHCTBHUM, aJCKBAaTHO OICHUBATh
COOCTBEHHBIA  BKJaJ B  JCSATEIbHOCTh  [PYIIbl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMO/ICCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K konIy o0yueHus B 8 Kjacce npeMeTHbIEC PE3yabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHU:

UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAIUINYECKUE U
amop(Hble TeJa, HACBHINIEHHBIM M HEHACBIUIEHHBIM TMap, BIAXKHOCTDH
BO3/lyXa, TeMIepaTypa, BHYTPEHHsSSI SHEpPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsl, HIEKTPUUECKOE MOJIE, NPOBOJHUKU U
JTUBIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE MOJIE;
paznuyaTh sABJICHUs (TEIUIOBOE pacCUIMpEHHE U CKaTue, Tervionepenaya,
TEIJIOBOE PABHOBECHE, CMAauMBaHUE, KAUJUISIPHBIC SIBJICHUS, UCIIApEHUeE,
KOHJICHCAIIUS, IUIABJIICHUE, KpHUCTAUIM3anusa (OTBEPAECBAHUE), KHUIICHHUE,
Terionepeaaya (TerIONnpOBOJHOCTD, KOHBEKIIUS, U3IIy4YEHUE),
ANEKTpU3aluUs TeJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHHE, B3aMMOACHCTBUE MArHUTOB, JCUCTBUE
MAarHUTHOTO TMOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHAs WH]TYKIIHS)
0 ONUCAHMID HX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHE M3YYCHHBIX (DU3UYECKUX SBICHUU B
OKpY)KaloleM MHpEe, B TOM uucie (U3HUECKHE SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUIAPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIBI B Tmpupone, uznydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POChI, TYMaHa, UHES, CHETa, JIEKTPUUYECKUE
SBJIICHUSI B aTMocepe, dIEKTPUIECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nojie 3emuid, Jpeid MOII0COB, POJIb MArHUTHOTO TMOJIA JJIsl KU3HU Ha
3emiie, IOJIAPHOE CUSIHHE, IIPU 3TOM IIEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIACISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUECKUX
SIBIICHU;

OMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBIICHUS, UCTIONB3YS
bu3nueckre BEIUMYMUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPIusi, KOJIMYECTBO
TEIJIOThI, YJelbHAsl TEIJIOEMKOCTh BEIECTBa, YJAEJbHas TeIIoTa
IUIABJICHUS, YJieNIbHAsl TeIIoTa MapooOpa3oBaHus, YJEJbHAs TEIioTa
CropaHusi TOIUIMBA, KOA(POUIMEHT TOJIE3HOTO JCHCTBUS TETUIOBOM



MAaIllMHbI, OTHOCUTEIbHAs BIIAXKHOCTh BO31yXa, AJIEKTPUUYECKUMN 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTHUBIIEHUE IPOBOJHMKA,
yIEIbHOE  CONpOTHUBIIEHWE  BemiecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOTrO  TOKAa), NpPH OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(U3HYECKUII CMBICI MCHOJb3YEMbIX BEIUYHH, O003HAYEHUS U €AUHUIIBI
¢u3nyecKux BEIWYMH, HAXOIUTh (HOPMYJbI, CBS3BIBAIOLINE JaHHYIO
(¢u3nYecKyr0 BEIUYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepHU30BaTh CBOWCTBA Ted, (U3MYECKUE SBJICHHUS W MPOLECCHI,
UCIIONb3Ysl OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOU TEOPUHU
CTPOEHHUs BEILECTBA, NMPUHLHUII CYNEPIIO3UIMN MOJEH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsAja, 3akoH Oma Juisi ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHMs DHEpPruy, IPU HTOM JaBaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alMCBHIBaTh €r0 MaTEeMaTHYeCKOe
BBIPAXKCHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalHWd NMPAKTUKOOPUEHTHPOBAHHOTO XAPAKTEPA: BBISABIIITH
NPUYUHHOCIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOrHYecKUx
IaroB ¢ Omnopod Ha 1—2 W3yYEHHBIX CBONCTBA (PU3MYECKUX SIBIICHUM,
(bu3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuarb pacu€THble 3aJadyd B 2—3 JACUCTBUSA, HCIOJb3yS 3aKOHBI H
dopMmyIibl, cBsi3bIBatOLINE (U3MYECKHUE BEIWYMHBI: HAa OCHOBE aHAIM3a
YCJIOBHUS 3aJayd 3allMChIBATh KPATKOE YCIIOBUE, BBIABIATH HELOCTATOK
JAHHBIX JUIsl pelIeHUs 3aJaud, BbIOMPATh 3aKOHBI W (OPMYJIbL,
HEeoOXonuMble g €€ pEelIeHHs, MPOBOJUTH pacy€Tbl U CpPABHUBATH
NOJTy4Ye€HHOE 3HaueHNe (PU3NIECKON BETHMUMHBI C U3BECTHBIMH JaHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO pEHIUTh MpH I[OMOIIU
(bu3MUEeCKMX METOAOB, HUCIIOJIb3Ysl ONUCAHUE HWCCIEAOBAHMS, BBIICIAThH
IIPOBEPSIEMOE  IPEANOJIOKEHNE, OLEHUBATh NPAaBWIBHOCTH IOPSAAKA
IIPOBEIEHUS UCCIIEIOBAHMS, AEJIATh BBIBOBL,

OPOBOJUTH OMBITHl 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUN WU
(bu3MUeCKUX CBOMCTB Tell (KaNMWUISIPHBIC SBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl MpPU H3IYYEHUH OT I[BETa M3Iydaromel (MOoriomaroeil)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTH U
IIomaau €€ IIOBEPXHOCTH, DJJIEKTpU3alUs Tell U B3aUMOICHUCTBUE
JNEKTPUYECKUX  3apsAI0B, B3aMMOJCHCTBUE IIOCTOSIHHBIX MAarHuTOB,
BU3YyQJIM3allMsl MAarHUTHBIX IIOJIEM TIOCTOSIHHBIX MAarHuTOB, JCHCTBHS
MAarHuTHOIO IIOJ Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBa AJIEKTPOJBUTATENsl TIOCTOSHHOTO TOKa): (hOpMYJIUpPOBATh



IpOBEpsAEMbIE MPEATNON0XKEHHS], COOMPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py/I0BaHus, OMUCKHIBATH XO/JI ONbITa U (HOPMYJIHPOBATH BHIBOBI;
BBIIIOJIHATE ~ IIPSIMBIE  M3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIIbHOU
BJIQXKHOCTH BO34yXa, CHJIBI TOKa, HANpPSHKEHUS C UCIOJIb30BAHUEM
AHAJIOrOBBIX MPUOOPOB M AATYUKOB (PU3MUECKUX BEJIMYMH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN € YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
IPOBOJIUTH UCCIIETOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BEJIUYUHBI OT
Ipyroi C MCHOJb30BaHUEM TMPSAMBIX HM3MEpPeHUil  (3aBHCHUMOCTH
CONPOTHUBJIEHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOMIAAX ITONEPEYHOTO
CEYEHUs U yAEIBHOIO CONIPOTUBJIEHUS BEIIECTBA IPOBOJHUKA, CUJIBI TOKA,
UAYIIEr0 Yepe3 INPOBOJHMK, OT HAaNpsDKEHUS Ha  NPOBOJHUKE,
UCCIENOBAHUE IIOCJIEA0BATENBHOTO M MApaUIENIbHOTO  COEIMHEHUM
IPOBOJHUKOB): IUIAHUPOBATH HCCJIEAOBAHME, COOMpPATh YCTAHOBKY U
BBIMOJHITh U3MEPEHHS, CIEAys MPeIIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIUIl U TpadHKOB,
JenaTh BBIBOJIBI MO PE3YJIbTATaAM UCCIEA0BAHNUS;

IPOBOJUTh KOCBEHHbIE H3MepeHus (U3NUECKUX BeNUYUH (yIeabHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHBICHHE MPOBOJHUKA, paboTa U
MOIIHOCTb 3JIEKTPUUECKOI0 TOKA): IUIAHUPOBAaTh H3MEPEHUs, COOHpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPENOKEHHON HWHCTPYKUUU, U
BBIYUCIIATH 3HAYEHUE BEJINUNHBIL;

coOJTI0AaTh MpaBUiIa TEXHUKU OE€30MacCHOCTH MpHU padoTe ¢ 1ab0paToOpHBIM
o0opyI0BaHUEM;

XapaKTepu30BaTh TMPUHLMIBL  JACHCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM Ha UX OMHUCAHUS (B TOM YHUCIIE: CUCTEMa
OTOIUIEHUS] JOMOB, TUTPOMETP, apoBas TypOUHA, AMIIEPMETP, BOIBTMETP,
CUETYMK SJIEKTPUUYECKOW SHEPruu, 3JIEKTPOOCBETUTENbHBIE TNPUOOPHI,
HarpeBaTEIbHbIE AIIEKTPOIIPUOOPHI (mpumepsr), AIEKTPUUYECKUE
PEIOXPaHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCTIOJIBb3ysl 3HAHUSA O CBOMCTBaX (PU3MYECKUX SIBICHUNW U HEOOXOIUMBIE
¢u3nyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA WM HW3MEPUTEIIbHBIC
npuOoOpsl MO CXeMaM M CXEMaTUYHbIM PUCYHKaM (5KHJIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHETO
CrOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
LEMel C MOCIeA0BaTEIbHBIM U NapaJlUIeIbHbIM COCIMHEHUEM DIJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJEKTPUUECKUX LIETICH;
OPUBOJUTH  HpUMEpbl  (HAXOauTh  MHPOPMALMID O  [pUMEpax)
IPAaKTUYECKOT0 HCIOJIb30BaHUS (PM3MUECKUX 3HAHUN B IMOBCEIHEBHOMN



XKU3HH JJIs1 oOecrieueHrs 0€30MMacHOCTH TP OOpaIleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHUS 3I0POBbS U COOIIOICHHUS
HOPM JKOJIOTUYECKOTO TTOBEJCHUS B OKPY>KAIOIIIEH CpeJIe;

OCYHIECTBIISITh TOWCK HMHPOpMAIMK  (PU3NIECKOTO  COACpXKAHUSI B
WNHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHWK W TYTEM CpPaBHCHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCISATH  HH(POPMAIUIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUNBON MM MOKET OBITh HEJIOCTOBEPHOIA;
UCTIOJIb30BaTh MPH BBIMOJIHEHWN YYE€OHBIX 3aJaHUil HAyYHO-TOMYJISIPHYIO
JTUTEPaTypy  (PU3NYECKOTO  COJEp)KaHMs, CIPABOYHBIE MaTepHUAbI,
pecypchl cetn MaTepHeT, BrageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBanus HH(YOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIEHUS,
0000mass uHOpMALMIO U3 HECKOJBbKHUX MCTOYHUKOB (DU3UYECKOTO
comepKaHWsi, B TOM 4YHCJIE€ MyOJNMYHO TIPEICTABIATH PE3yIbTaTh
MPOEKTHOW WJIM UCCIEAO0BATENIbCKOW JEATENHHOCTH, TIPU 3TOM IPaMOTHO
UCTIONh30BaTh HM3yYCHHBIM TMOHATHHHBIA amnmapaT Kypca (DU3HKH,
COTPOBOXK/IaTh BBHICTYIUICHHE MTPE3CHTAIINCH;

IPU  BBIMOJTHEHUU YYEOHBIX IPOCKTOB W HCCICIOBAHUA (PU3UUECKHUX
MPOLIECCOB pacTpenessTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBUM C
MIOCTaBJICHHBIMU 3aJ]a4aMU, CIICTUTH 3a BBITOJIHEHUEM TUIaHA JACUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIA] B
JeSITENHHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3perniaTh KOH(QIUKTHI.

K konIy o0yueHus B 9 Kjacce nmpeMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

WCIIOJIb30BATh MOHSATHS: CUCTEMA OTCUE€Ta, MaTepUaAIbHAsA TOYKA,
TPAeKTOPHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO NBIKEHHUS, JePopMalius
(ympyrasi, miacTU4eckasi), TpPEeHHE, LIEHTPOCTPEMUTEIHbHOE YCKOpPEHHUE,
HEBECOMOCTb M MEpPErpy3Ku, LUEHTP THKECTHU, a0COJMIOTHO TBEPAOE TEJO,
LHEHTpP TSAKECTU TBEPAOIrO Tella, PABHOBECUE, MEXAHUUYECKUE KOJECOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK M YIbTPA3BYK, HJIEKTPOMArHUTHBIC BOJIHBI,
HIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPhl UCIyCKAHUS U TOTJONICHUs, albda, 0eTa- U raMMa-u3IyyeHus,
W30TOIBI, SIACPHAs SJHEPTETUKA,;

paznuuath sBJIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE ABM)XEHHE, CBOOOAHOE
MaJICHUE TeJl, PABHOMEPHOE JIBUKECHHUE MO OKPYKHOCTH, B3aUMOAECHCTBUE
T€J, PEAaKTUBHOE JIBUKEHUE, KOJIEOATEIbHOE ABUXKEHUE (3aTyXarollue u
BBIHY>KJIEHHBIE KOJIeOaHMs), PE30HAHC, BOJTHOBOE JIBM)KCHHE, OTPAXKEHUE



3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAXKEHUE U MPEeJOMIICHUE
CBeTa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3I0KEHNE OEIoro CBeTa B
CIIEKTp Y CJOXKEHHE CHEKTPaJbHbIX [IBETOB, MJUCIEPCUS CBETa,
€CTECTBEHHAsA PaJUOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTpa
U3JIyYEHUs) 1O OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHHE U3YYEHHBIX (PU3UYECKHX SBJICHUN B
OKpy>KaroleM Mupe (B ToOM uuciie (U3MYECKUe SBICHUS B MPHUPOJE:
IPWINBKI U OTJUBBI, IBMKeHUE TU1aHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JNBIKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB KHUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 3XO0, IBE€Ta Ted,
ONTHYECKHUE SIBJICHUS B NPHUPOAE, OMOJIOrMYECcKOe NEHCTBUE BHUJIUMOTO,
yIbTPa(UOJIETOBOTO M PEHTTEHOBCKOTO HW3JIYYEHUU, eCTEeCTBEHHBIN
PaaoOaKTUBHEIN (OH, KOCMHYECKHE JIy4d, PaTUOAKTUBHOE W3ITyYCHHE
OPUPOJIHBIX MHWHEPAJIOB, JEWCTBUE PAJAUOAKTUBHBIX M3Iy4EHUH Ha
OpraHu3M 4eJioBeKa), MpHU ATOM NEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIACISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UYECKUX
SIBIICHU;

OMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN M (PU3UYECKUE SIBICHHS, UCTIOIb3YS
dbu3znueckue BENWYUHBI (CpEIHsIE M MIHOBEHHAass CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHUE, TepeMelleHue, MyTh, YIJIoBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYTrOCTH, CHJIa TSXKECTH, YCKOPEHUE
CBOOOJHOTO TAJeHUs, BEC Tela, HMMIYJbC Tela, HWMITYJIbC CHJIbI,
MexaHudeckass padoTa M MOIINHOCTh, TMOTEHUHMAIbHAs JHEPrusi Tea,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHASI YHEPTUS CKATOM
NPY>KUHBI, KHHETUYECKAsl SHEPTUsl, OJIHASE MEXaHUUECKasi SHEPT s, IEPUO]T
U 4YacToTa KoyieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBETa, IOKa3aTejab MPEJOMJICHUS Cpe/bl), TNpPHU OINUCAHUU
NPaBUJIbHO TPAKTOBATh (PU3MYECKUU CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAaueHNs W €NUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH IpaUKM N3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SBJICHUS M MPOIECCHI,
UCIIONb3Ys 3aKOH COXPAHEHUs SHEPruu, 3aKOH BCEMHPHOIO TSITOTEHHS,
OPUHLHUII CYNEPIO3UIUN CHJI, MPUHIMUI OTHOCUTENbHOCTH [anmies,
3akOHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMITYJbCa, 3aKOHBl OTPAXEHUA U
MPEJIOMIICHHS CBETA, 3aKOHBI COXPaHEHHUS 3apsI0BOTO U MAaCCOBOI'O YHCEN
IpU SAEPHBIX PEaKIUSAX, MPU 3TOM JaBaTh CIOBECHYIO (HOPMYJIHPOBKY
3aKOHA U 3alIUChIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;



OOBSACHATh (PU3HUYECKHE TIPOIECCHl M CBOWCTBA TN, B TOM YHUCJIC U B
KOHTEKCTE CHUTYyaIluii MPAaKTUKOOPUCHTUPOBAHHOTO XapaKTepa: BHISBISATH
MPUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMnopod Ha 2—3 HU3yYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUI,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pelaTh pacy€THhIE 3a/1aun (Onuparolecs Ha CucTeMmy u3 2—3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3UIECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJ]a4M 3aIIUChIBATh KPaTKOE
YCIJIOBHE, BBISBIIATH HEJOCTAIOIINE MM N30BITOYHBIC TaHHBIE, BRIOUPATh
3aKOHBI U (HOPMYJITBI, HEOOXOTUMBIEIIIS peIlIeHUs, TMPOBOIUTH
pacyETHI 51 OLICHUBATH
PEATUCTUYHOCTh MOJYYEHHOT'O 3HAaUeHHS (PU3UUECKON BETUUMHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXKHO PEIIUTh TPH TOMOIIH
(bu3HYEeCKMX METOJOB, HWCIIONB3ys OINHUCAHWE HWCCICAOBAHUS, BBIICIATH
IpOBEpsAEMOE TPEJIONIOKEHUE, OIEHWBATh MPaBUJIBHOCTh MOPSIKA
NPOBEICHUST  MCCIENOBaHUsA, JieJaTh  BBIBOABL, HHTEPIPETHPOBATH
pe3ynbTaThl HAOTIOACHUH U OTBITOB;
POBOJUTH OMBITHI 10 HAOMIOMEHWIO (PU3WYECKUX SBICHUN  WIA
¢bu3nueckux CBOWMCTB Tell (M3ydeHUEe BTOpOro 3akoHa HbroToHa, 3akoHa
COXpaHEHUsl HHEPruu, 3aBUCUMOCTH Iepuoja KosieOaHWi MNpYyKMHHOTO
MasTHAKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI M HE3aBUCUMOCTH OT
aMILUTUTYbl MaJbIX KOJ€OaHUM, MPAMOJIMHENHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300paKEHUS B
IUIOCKOM 3€pKalie M CBOWCTB HM300pakeHMsl MpeAMeTa B coOMparoien
JMH3e, HAONIOJCHUE CIUIOMIHBIX W JIMHEWYAThIX CIEKTPOB HW3TyYCHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY H3 W30BITOYHOTO Habopa
000pyI0BaHUs, OMIMCHIBATH XOJI ONBITA U €r0 PE3YJIbTAaThl, (HOPMYITUPOBATH
BBIBO/IbI;
IIPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO0 MPSIMBIX H3MEPEHUH, OTpenesss
CpenHee 3HA4YCHHE U3MepsAeMON BeIWYUHBI ((POKYCHOE pacCTOSHUE
coOuparoiieid JUH3bI), OOOCHOBBIBATH BBIOOpP cCroOco0a HW3MEpeHus
(M3MepUTENBHOTO MPHOOopa);
IIPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIWYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHUH (3aBUCHUMOCTH IyTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM [IBIDKEHHU O€3 HayaldbHOM CKOPOCTH, MEepuoaa
KoJeOaHWii MaTeMaTUYeCKOro MasTHHUKA OT JJUHBI HUTH, 3aBUCHUMOCTHU
yIila OTPaXEHHUS CBETa OT yrja MaJcHHUS W yria NpeOMJICHHsS OT yria
najeHus): IUIAHUPOBATh HMCCJIEIOBAHHWE, CaMOCTOATEIHLHO COOHMpaTh
YCTaHOBKY, (UKCHPOBaTh pe3yJbTaThl MOJYYEHHONW 3aBUCUMOCTH



bU3UYEeCKUX BEIUYUH B BHJE TaONUI] U TpaduKOB, JelaTh BBIBOJBI IO
pe3ylbTaTaM HCCIeA0BaHNUS;

OPOBOJUTh KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BEIUYMUH (CpemHsist
CKOPOCTb M YCKOPEHHE Tella TMpU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJleHUs, KECTKOCTh NPYXUHBI, KOAPDOUIHEHT
TPEHUS CKOJBKEHHSA, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacToTa W
nepuoa  KoseOaHUl MaTeMaTH4eCKOro M MPYKUHHOTO MAasiTHUKOB,
onTHYECKas Cwia CcoOMparoIed JWMH3bL, PaJAUOAKTUBHBIA  (POH):
IUTAaHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATD U3MEPEHUs, CIEAysl MPEITIOKCHHOW WHCTPYKIIMH, BBIUYUCISATH
3HAUYEHUE BEJIMYMHBI U aHAJTU3UPOBATH MOJYYEHHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHHUI;

coOJr01aTh MpaBUjIa TEXHUKU 0€30aCHOCTH IIPH paboTe ¢ J1abopaTOpHBIM
00opya0BaHUEM;

pa3ianyaTh OCHOBHBIE NIPU3HAKM M3YYEHHBIX (QU3NUYECKUX MOJIEIeH:
MaTepUalibHasi TOYKa, aOCOJIIOTHO TBEPAOE TeEJO, TOYEUHBIH HCTOYHUK
CBeTa, JydY, TOHKas JIMH3a, IUTAHETAapHAas MOJENb aToMa, HYKJIOHHas
MO/JIeIb ATOMHOTO fAJIpa;

XapaKTepu30BaTh TMPUHIMIBI  JACHUCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPONCTB C ONOpPOM Ha WX omnucaHus (B TOM YHCIIE:
CIHUIOMETP, MATYUKH TIOJOXKEHUS, PACCTOSHUS W YCKOPEHHUs, pakerTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHUYECKHE CBETOBOBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HcCmonb3ys 3HaHUS O
CBOMCTBAax (U3MYECKUX SBJICHUH H  HeoOXoAumble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MNPUOOPOB M TEXHOJOTMYECKUX IPOIIECCOB
OpU pEIICHUH Y4eOHO-MPAKTUUYECKUX 3a/lad, ONTHYECKHUE CXEMbl s
NOCTPOEHUS N300PAKEHUN B IJIOCKOM 3€pKajie M cCOOMparouei JINH3E;
OPUBOAUTH  MpHUMEphl  (HaXoAWTh  HMHPOpPMAIMI0O O  IpUMeEpax)
NPAaKTUYECKOTO HCIOJIb30BaHUS (PM3MUYECKUX 3HAHUI B IOBCEIHEBHOM
KU3HU Ul obecrieueHus 0€30MacHOCTH MPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUs 3/I0POBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpee;

OCYIIECTBJIATh TMOUCK HH(pOpMaUu (PU3UYECKOTO COAEPKaHUS B
NurepHeTe, caMoCcTOATENBHO (HOPMYIUPYS MOUMCKOBBIN 3aMpOC, HAXOIUTh
MyTH OMpeAeNIeHUs! JOCTOBEPHOCTH MOTyUYeHHOW MH(OpMaIu Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX HCTOYHHUKOB;



UCII0JIb30BaTh MPHU BHINOJHEHUH YYEOHBIX 3alaHU HAYYHO-TOIMYJISIPHYIO
AUTEepaTypy (PHU3MUECKOrOo  COACpXaHHs, CIPABOYHbIE MaTEepHUAbI,
pecypcsl cety MIHTEepHET, Bi1aneTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
UHPOpPMAIIUU U3 HECKOJBKUX HCTOYHHMKOB (PU3UYECKOTO COJCpPIKAHUS,
nyOJIMYHO MPECTABIATh PE3YJIbTAaThl MPOSKTHOW UM UCCIIE0BATEIbCKOM
NEATENbHOCTH, IIPU  O3TOM TI'PaMOTHO  HMCIOJIb30BaThb  M3YYCHHBIN
NOHATUIHBIA anmapaT M3y4yaeMoro paszziena (U3MKU M COMPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Yy4éToM OCOOEHHOCTEH ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KoHTpoJbHBI IIpakTnuyeckune
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
e padoTsI padoThbI
pecypcsl

Paszpnen 1. dusuka u e€ pojib B IO3HAHMHU OKPYIKAIOLIEr0 MHUpa

1.1 ®du3HuKa - HayKa O IIPUPOJIE 2 bubmmorexa LIOK
) Y PHpOAL https://m.edsoo.ru/7f416194
bubmmoreka [JOK
1.2 0} 2 1
e e https://m.edsoo0.ru/7f416194
. bubmuoreka [JOK
1.3 E 2 1 1
CTECTBEHHOHAYYHBIH METO/I TIO3HAHHUS o e L6104
Hroro no pazneny 6

Pa3pen 2. [lepBoHayaibHbIe CBeeHNS 0 CTPOCHNH BellecTBA

2.1 CtpoeHue BelecTna 1 Bubmorexa HOK
’ p Hl https://m.edsoo.ru/7f416194
29 JIBHU>KeHUE U B3aUMO/JICHICTBUE YACTHI] ) 1 bubmuoreka [{OK
) BEIIECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
23 ArperaTHble COCTOSHHA 2 1
p % petiectsa https://m.edsoo.ru/7f416194
Htoro no pazpeny 5
Pa3nen 3. /IBu:keHHe U B3auMoaeiicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHn4deckoe eHIe 5
XAHITACCROT ABIDKCHHI 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

Bu6mmoreka [JOK

32 HMrepuums, Macea, mioTHocTs 7 ! https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
33 Cuna. Brer cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 26
Paspnen 4. /laBiienue TBEPABIX TeJl, ’KUIAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 5 bubnmoreka [JOK
’ TeJIaMH, )KUAKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasaiene xukocTh 6 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATnmOC(hepHOE aBeHue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 9 3 bubmmoreka [IOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 26
Pa3nea 5. PaGora n MOIHOCTD. JHeprus
bu6mmoreka [JOK
>1 Pabora n MomHOCTE 6 I https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
32 Hpocteie mexaru3Mel 7 ! https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
>3 Mexanieckas sHepris 6 ! https://m.edsoo.ru/7f416194
Uroro no pazneny 19
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 85 12



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

8 KVIACC

KoauvecTBo 4yacon JIEKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undpoBbIie
Ne n/n P KontpoJubnsie | IlpakTtuyeckue (1uucp )
NPOrpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TensioBble siBJIeHUS
1.1 Ctpoenue 1 CBOMCTBA BEIIECTBA 7 Bubmmorexa LIOK
' P H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CHIIOBHIC HPOTECehl > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nea 2. DiiekTpu4eckne 1 MATHUTHbBIE SIBJICHUSI
1 DneKTpuYecKue 3apsibl. 3apsKEHHbIE Tella 7 1 bubnuorexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOAHHBIN 2JIEKTPUIECKHUI TOK 20 2 7 hitps://m.cdsoo.r/7f4 18 1ce
bu6mmoreka [IOK
2.3 MarHuTHbI€ SIBJICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [JOK
24 DneKTpoOMarHuTHasi UHAYKLIHS 4 hitps:/m.cdsoo.rw/7f4 18 1ce
Uroro no pazneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KVIACC

KoauvecTBo 4yacon JIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpoBbie
Ne i/ P KontpoJubnsie | IlpakTtuyeckue (1uucp )
NPOrpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexann4yeckue siBJleHUs
L1 MexaHU4ecKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoteka [JOK
' OIHCAHMSI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 5 20 1 3
SAMMOZICHCTRHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHBI COXPaHCHI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3znes 2. Mexannuyeckue Koje0aHUs U BOJHbI
Bbu6moreka [JOK
2.1 M 0 7 3
CXAHITICCIUE KOTEOATHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXQHITIECIUE BOIHEL JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 3. DiieKTpOMAarHUTHOE MOJI€ U JIEKTPOMATHUTHbIE BOJTHbBI
11 DIEeKTPOMArHuTHOE MOJIe U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUS



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

4.1 3aKOHBI pacIpOCTPaHCHHS CBETa 6 2 bubmorexa HOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
Bu6mmoreka [JOK
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
Bbu6mmoreka [JOK
4.3 PasnoxeHue 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ruw/7f4 1ada6
Hroro no pazneny 15
Pa3znen 5. KBanTtoBble siBJeHUS
bu6mmoreka [JOK
5.1 Hcnyckanue u noriaonieHrue cBeTa arToMoOM 4 1 hitps:/m.cdsoo.ru/7f4 1 ada6
bu6mmoreka [JOK
32 CTpoeHHe aTOMHOr0 A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 S nepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazpeny 17
Pa3znen 6. IloBTOpuTE1bHO0-00001IAO NI MOTYIb
[ToBTOpEeHune u 00001IeHNE COAEePHKAHUS bu6mmorexa [LIOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumyecTBo yacos I DJIEKTPOHHBIC HH(POBbIE
ara
Ne m/mm Tema Ypoka KOHTPOJ]])H])]e HpaKanecKue 06pa30BaTeJ1bele
Bcero U3yYeHU s
padoThbI padoThbI pecypcsbl
dusuka — Hayka o IPUPOJIE.
d prp 1 Henens
1 SBnenus npupoasl. Pusndeckue 1
CEHTSIOps
SIBIICHHUSI
MexaHu4decKue, TCIIOBEIC,
1 Henmens
2 JJIEKTPUYECKUE, MATHUTHBIE, 1
CEHTs0ps
CBETOBBIE, 3BYKOBBIC SIBIICHUS
3 duznyecKkre BEIUUYUHbBI U UX | 2 Henens
HU3MepeHue ceHTAGpA
VYpok-uccnenosanue "M3mepenne 2 "Henens
4 TEeMIIepaTypbl IPU OMOIIN 1 1 CEHTSIOps
XKHUIKOCTHOTO TEPMOMETpa U
JaT4YNKa TEMIEPATYpPbI"
Kak ¢usuka u npyrue 3 Hepens
€CTECTBEHHbIE HAYKU U3YYaIOT CEHTSIOps
5 npupony. EcrecTBeHHOHay4HBbII ! bubmuoreka LIOK
MeroA no3Hanus. Onucanue https://m.edsoo.ru/ff09f72a
(bu3NYECKUX SIBICHUHN C IIOMOILBIO
MOZENIEN
VYpok-uccnenosanue "IIpoepka 3 Henens
6 TUIOTE3bI: 1aJbHOCTh MOJIETA 1 1 CEHTSIOps

HIapHKa, MYIEHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIIIE, YeM
OoJIbIIIe BBICOTA ITyCKa"

Crtpoenue BemecTBa. OMbIThI 4 nenens
’ bubmuorexa IIOK
7 JTIOKa3bIBAIOIINE TUCKPETHOS CEHTSIOps
P P https://m.edsoo.ru/ff09fe0a
CTpOCHHE BEIIECTBA
g Nprerie wac N 4 Hepens Bu6morexa IIOK
BIDKCHHE YaCTHI] B TB
H et CeHTA0pst https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «ONbITH TTO 1 Henens
9 HaOJIOZICHUIO TEIJIOBOTO OKTSIOpSI
pacIIvpeHusl Ta30B»
1 Henensa
10 ArperaTHble COCTOSIHHS BEIIECTBA OKTAOpSI
B3auMocBsA3p MeXy CBOWCTBAMU 2 Henens
BEIIIECTB B Pa3HBIX arperaTHbIX OKTSIOPSI
1 COCTOSTHUSIX B MIX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoenueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUU BOJIbI
MexaHu4ecKoe IBHKCHHE. 2 Henens
bu6mmoreka [IOK
12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE OKTSIOpsI
P P P P https://m.edsoo.ru/ff0a05¢6
JIBHKCHHE
3 Cronoctn. E S 3 Henens Bu6morexa IIOK
K Tb. EquHUIIBI CK TH
P S P OKTAGPA https://m.edsoo.ru/ff0a079¢
14 Pacte ene . 3 Henens bu6mmoreka [IOK
YeT MYTHU U BPEMEHU JIBUKCHHS
Y P A OKTA6ps https://m.edsoo.ru/ff0a0ac4
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WNuepuust. 3aK0H UHEPLUH.

4 nenens

15 B3anmMogeiicTBre Ten Kak MpuynHa OKTSIOPSI bubmmoreka [JOK
M3MEHEHHS CKOPOCTH JIBHKCHHUS https://m.edsoo.ru/ff0a0c10
Ten
[TnotHOCTH BemecTBa. Pacuet 4 menens
16 0BLeMA TEA IO €10 5 bu6mmoteka [{JOK
Macchl U o0beMa Tesa 1o er OKTSIOpSI
P https://m.edsoo.ru/ff0a0fee
TUTOTHOCTH
JlabopaTopnas pabota 1 Henens
17 «Omnpenenenre mIoTHOCTH HOSIOpsI
TBEPAOTO TENA»
18 Pemenue 3agay o teme I nenens bubmuoreka [JOK
"[lmoTHOCTH BemecTBa" HOAOPs https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTUKa 2 Henens
19 B3auMoieiicTBus Ten. Cuna HOSIOPSI
ynpyroctu. 3akoH ['yka
Jlabopartopnast pabota «3yuenue 2 "Henens
20 3aBHCHMOCTH PACTSKCHHUS HOSIOPSI
(medopmanuu) Ipy>KUHBI OT
IIPUJIOKEHHON CHIIBI»
)1 SBnenue Tarorenus. Cuia 3 nenens
TSKECTH HOA0pA
CBS3b MEXIY CHJIOH TSDKECTU U 3 genensa
. Y but6mmoreka [JOK
22 Maccoii tena. Bec tena. Pemenune HOSIOPSI
" " https://m.edsoo.ru/ff0al778
3ana4 1o reme "Cuna TsxKecTu
Cwuta TsDKECTH Ha JIPYTHX 4 nenens
Py bu6moreka [JOK
23 mnanerax. Gusndeckue HOSIOpSt

XapaKTCPUCTHUKHU IIAHET

https://m.edsoo.ru/ff0al1502
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4 nenens

24 n 1 bubmuoreka [JOK
3MepeHue cuil. JJunamome
P P HOAOPS https://m.edsoo.ru/ff0al 8cc
25 Bec Tema. HeBecomoc | e bubmmorexa OK
tena. HeBecomocTh
Aiexadps https://m.edsoo.ru/ff0al778
CnoxxeHue ABYX CHIL, 1 Henens
26 Harl aBJ'IeHIbez]( 10 OJHOH IIPSIMOU I([i bubmorexa [OK
. exaops
P . P A P https://m.edsoo.ru/ff0ala70
PaBHOzeiicTBYyIOIIAs CHIT
7 Pemenue 3aga4d mo teme 2 Hepens
"PaBHoneiicTByromas cui" nexabps
TpeHue CKONbKCHUS B TPEHHUE 2 Hepens
28 H(l;)KOH Tpenue B ipn OII[)C " Ié Bubmmorexa LIOK
. exaops
P PHP A P https://m.edsoo.ru/ff0alb9c
TEXHHUKE
JlabopaTtopHnast pabora «3yuenue 3 "Hexens
3aBUCHMOCTH CHUJIbI TPCHUS eKkaops
P s P bu6mmoreka [JOK
29 CKOJIb)KEHHS OT CUJIBI IABJICHUS U
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPHUKACAFOIINXCS
IIOBEPXHOCTEID)
Pemenue 3amau Ha onpeneneHue 3 Henens
30 . . JieKaopst
PaBHOJICHCTBYIOIICH CHITBI
Pemrenue 3amgaud mo remam: «Bec 4 yenens
31 tenay, «I'padpuueckoe JieKaopst bubmuorexa [JOK
n300pakeHue CHID», « CHITBIY, https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOILIAS CHIDY
Kontponbnas paborta mo temam: 4 nenens
32 «MexaHnuecKoe IBIKCHHEY, JeKaopst

«Macca, II0THOCTBY, «Bec Temay,



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
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«['paduueckoe n300pakeHue CU»,

«CuabDy
3 JHasnenue. CriocoObl yMEHBIICHUS 1 nenens bubnuorexa [JOK
Y YBEJIMYCHHUSI 1aBJICHUS SHBaps https://m.edsoo.ru/ff0a20a6
JlaBrienue raza. 3aBUCUMOCTh 1 Hepens
34 aBJIEHUS ra3a oT 00bEMa aj bubmmorexa OK
s SAHBApS
A P https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphbl
I1 é 2
35| renan, somcoctnt 1 ranavn, saps | POmoTera LIOK
e ' p https://m.edsoo.ru/ff0a25b0
3axoH [ackansg
2
16 | mosamtos setcmment o wmaps | PrOmOTexa LIOK
A p https://m.edsoo.ru/ff0a2718
TSDKECTH
. EZ?ere 3eaz[aq o ziMe . 3 HE;HGJISI BuGmorexa LIOK
BJICHHUE B XKUIKOCTH U rase. SHBAPS
A P https://m.edsoo.ru/ff0a2826
3axoH [Tackaxsay»
38 CooOmaromuecs cocynbl 3 neneis bubmorexa TIOK
HIarot YA SHBapsI https://m.edsoo.ru/ff0a2970
19 — ecii mpece 4 nenens Bu6morexa IIOK
UAPABINYECKUI IT
AP P SHBAPA https://m.edsoo.ru/ff0a3136
40 Masnowmetpsl. [TopuraeBoi 4 Henens
SKUIKOCTHEIM HAacoC SHBapsI
Atmocdepa 3emin. [Tpuannen 1 Henens
41 CYILLIECTBOBAHMS BO3YIIHON (beBpais bubmuoreka LIOK
000JI0YKH 3eMITH. 3aBUCHMOCTD https://m.edsoo.ru/ff0a2b5a

aTMOC(I)epHOFO JaBJICHHUA OT
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BBICOTHI HaZl YPOBHEM MODPs

4 Bec Bo3ayxa. ATmocdepHoe 1 Henens bubmuorexa [JOK
JaBJICHHUE (bespans https://m.edsoo.ru/ff0a2b5a
43 W3mepenue armochepHoro 2 nezend bubnuorexa LIOK
nasienus. OneiT Toppuuennu (beppars https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EpPHOTO 2 Henens
44 JaBJICHUSI OT BBICOTHI HAJl YPOBHEM (beBpais bubmorera LIOK
P P https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomertp-anepoua. AtmocdepHoe 3 Hepens bubnuoreka LIOK
JIABJICHHE HA PA3IMYHBIX BHICOTAX (espans https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau o reme 3 Hefens
"AtMocdepHoe naBicHuE" (bespans
i 4
I o | s ok
Py ' P https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHnas pabota 4 Henens
43 «OmnpeneneHue BHITAIKUBAIOIICH deBpais bubnuoreka [JOK
CHWJIBI, IEHCTBYIOIIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTH
JlaGopaTtopHnast paboTta 1mo Teme 1 Henens
nu
9 | emnsoworosstn | BuGmiorera oK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJIKOCTh 4aCTH
Tenay
50 [TmaBanue Ten 1 Henens bu6mmoreka ITOK



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc
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Mmapra

https://m.edsoo.ru/ff0a3a96

Jlaboparopnas padota 2 Henes
"KoHcTpyupoBanue apeomerpa Mapra
51 WJIM KOHCTPYHUPOBAHUE JIOJKU U
ONpE/ICIICHUE €€
rpy30M0abEMHOCTH "
Pemenue 3ana4 no remam: 2 Henens
5 «IlitaBanue cynos. Mapra bubnuorexa LIOK
BoznyxomnnaBanuey, «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B»
53 M 5 3 nenens bu6mmoreka [JOK
exaHuyeckas pabora
P MapTa https://m.edsoo.ru/ff0a3{82
54 M - 3 Hepens Bubmorexa LIOK
OIIHOCTb. EAMHUIIBI MOIIIHOCTH
MapTa https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienopanue "Pacuér 4 yenens
55 MOIIIHOCTH, Pa3BUBAaEMOM IIPU Mapra
noaAbEME 110 JeCTHUIE"
IIpocteie MexaHu3MBI. Phruar. 4 Henens
56 P MapTa
ABHOBECHE CUJI Ha pblyare
KouTponbhas pabota no teme 1 Henens
«/laBnenue TBepABIX TEN, anpens
57 KHUJIKOCTEH ¥ Ta30B» /
Bcepoccuiickas npoBepodHas
pabora
53 PesepBHblii ypok. Pabora c 1 Henens bu6mmoreka [IOK
TeKcTaMu 1o Teme «JlaBnenue anpenst https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3f82
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TBEPABIX TEJN, )KUAKOCTEU U
ra3oB» / Bcepoccuiickas
npoBepouHas paboTa

Peryaru B TexHuke, ObITY U 2 Henens
npupoje. JlaboparopHas pabora anpers bubmuoreka [JOK

59 . 0.5
«HMccnenoBanue ycinoBuit https://m.edsoo.ru/ff0a478e
pPaBHOBECHS phlyara

60 Pemenue 3amau o reme «YciaoBust 2 Henens bubnuorexa [JOK
paBHOBECHSI phlUara» anpest https://m.edsoo.ru/ff0a48a6
Koaddunment nonesznoro 3 Henmens
JEHCTBHS MEXaHU3MA. anperns

61 JlaGopatopHas paboTa 0.5
«3mepenue KI1/[ HaknoHHO#
TUTOCKOCTHY

& Pemenne 3aga4u no teme "Pabora, 3 Henens but6mmoreka [IOK
MotHocTb, KITJT" anpes https://m.edsoo.ru/ff0a4c48
MexaHn4eckast JHepPTHsl. 4 Henens

63 Kunernueckas 1 nmoTeHInaIbHas bubmorexa HOK

anpers
P https://m.edsoo.ru/ff0a4252

SHEPTHS

64 3aKOH COXpaHEHHS] MEXaHUYECKOH 4 Hezens bubnuorexa [JOK
SHEPTUU arpeis https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEPUMEHT T10 TeMe 2 Henes
"DKCIIEpUMEHTAIIBHOE Mast

65 oIpeieNicHUe H3MCHCHHS 1

KUHETUYECKOUN U MOTEHIINAILHOMN
SHEPIruM MpHU CKaThIBAHUM TeJIa MO



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
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HAKJIOHHOH IIJIOCKOCTH"

66 Kontponbnast pabota mo teme | 2 Henens
«PaboTa M MOIIHOCTh. DHEPTHS» Mait
67 TP:I:E?T):;;HESI I;Z;'eg'ell\?[(;zgnqecme 1 ) nee bubmorexa TIOK
Mast
" https://m.edsoo.ru/ff0adee6
JBIDKEHUE
PeseprHbIil ypok. Pabora ¢ 4 nenens
68 TekcTaMH 1o TeMe "PaboTa. 1 Mas
MomnocTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 25 P

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe Hu(poBbIe

Ne Jlara
Tema ypoka Kontpoabnbie | IIpakTnueckune o0pa3oBaTe/IbHbIE
n/n Bcero U3y4YeHu sl
padoTbI padoThbI pecypchl
OcCHOBHBIE TIOJIOKECHUS
1 MOJIEKYJISIPHO-KUHETUYECKON | 1 Henens bubnuoreka [IOK
TEOPUU U UX OTBITHBIE CEHTA0ps https://m.edsoo.ru/ff0a5256
TIOJITBEPKICHUS
) Macca u pazmep aTOMOB U | 1 Henens
MOJIEKYI CEHTS0ps
Mogenu TBEPIOTO, KUIKOIO U 2 Henens
3 azo00pa3 opo COCTOSIHHA 1 0 bubmiorexa LIOK
r HOT TOSTHUI CEHTAOpA
P P https://m.edsoo.ru/ff0a540e
BEIECTBA
OOBsicHEHHE CBOKCTB TBEPJIOTO, 2 Henend
KHUJIKOTO U Ta3000pa3HOTO CEHTA0ps
4 COCTOSIHMH BellecTBa Ha OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KHMHETUYECKOU TeOpUH
5 Kpucrannmueckue u amopgHbie | 3 Hezend bubmuoreka [IOK
Tena CeHTAOPA https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KamWUISIPHOCTD. | 3 Henens bubmuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE CeHTAOps! https://m.edsoo.ru/ff0a5530
7 T | 4 Henens bubmuoreka [JOK
€IJIOBOE PACIIMPEHUE U CKATHE
P P CeHTAOPS https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b 1 4 nenens



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
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TEMIIEPaTYPBI CO CKOPOCTHIO
TETJIOBOTO JABMIKCHUS YaCTHI]

CEHTSOps

"OnpeneneHue yaeinbHOM

9 Buytpennss sneprusi. Crioco06st 1 Henens bu6muoreka [JOK
W3MEHEHUS BHYTPEHHEH YHEPrUuu OKTAGpA https://m.edsoo.ru/ff0a5c60

10 B I nenens bubmuoreka [JOK

Wbl TEIUIONIEpEIaun

g e OKTAOPA https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus 2 "Henens
"[IpakTHYECKOE UCITOJIb30BaHNE OKTSIOpS

P . P bu6mmoreka [{JOK

11 TEILUIOBBIX CBOMCTB BEIIIECTB U
https://m.edsoo.ru/ff0a65¢c0

MaTEepUajoB B LEJSIX
sHeprocoOepexeHus"

12 KonndecTBo TEIIOTHL. Y AelIbHAS 2 neziens bubmmoreka [JOK
TEIUIOEMKOCTD OKTAOPA https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEILIOBOro Oajianca. 3 Henmens

13 TSHHOOGMGH 1 TEIUIOBOE o I([S Bubmmorexa [IOK

KTSIOpst
P https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopartopHnas pabota 3 Henens

14 "HccnenoBaHue IBIEHUS OKTSIOpst bu6mmoreka [IOK
TEIJI000MEHa MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Topsiueit Bojab!"

Pacuer xonmuecTBa TEIUIOTHI, 4 gHenens

15 HEO0OXOIUMOTO JIJIsl HATPEBAHHUS OKTSIOPSI
TeJa U BBICISIEMOTO UM TIPH
OXJIaKIEHU U

16 Jlaboparopuas pabota 4 nefens bu6muoreka [JOK

OKTAOPS https://m.edsoo.ru/ff0a6bb0
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TEIUIOEMKOCTH BerecTna"

1 Henensa

17 DHeprus ToIMBa. Y aeiabHas bubmuorexa [JOK
TEIUI0Ta CrOpaHus HO0pA https://m.edsoo.ru/ff0a7b5a
[InaBieHne 1 OTBEPAEBAHHUE 1 Hemens

18 KPHUCTAJIMYECKUX ESJI VneapHas 6H bubmmorexa [IOK

. HOAOps
P P https://m.edsoo.ru/ff0a71d2
TEII0TA [UIaBICHUS
JIaGoparopHas padora 2 Hexelst
19 "On Ie)ILCJIIE)}HI/Ie pILeJH)Hoﬁ TEIUIOTHI 6H bubmorexa [OK
HOSIOPS
P y" P https://m.edsoo.ru/ff0a72fe
ILUTIABIIEHUS JIbA

20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. 2 nenens bubmuoreka [JOK
Ucnapenne Hos0ps https://m.edsoo.ru/ff0a740c
Kunenue. Y genpHas Temnora 3 Henens
mapooopa3oBaHusI U KOHICHCAIMH. HOSIOPS

21 3a§HCH§OCTL TeMIepaTyphl ’ bubmorexa TIOK

patyp https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(epHOTO
JaBJICHUA
BrnaxHocTs Bo3myxa. 3 genens

2 Jlaboparopnas padota HOSIOPSI bu6muoreka [JOK
"OnpeneneHre OTHOCUTENbHOU https://m.edsoo.ru/ff0a7628
BJIQKHOCTH BO3ayxa"

Pemenue 3ampau Ha onpenenexHue 4 nenens

23 HOSIOpsI
BJIQ)KHOCTH BO3TyXa
[TpuHIMIIBI paOOTHI TETIIOBBIX 4 genens

24 neurateneiig. [laposas TypOuHa. HOSIOPSI
JlBurarenb BHYTPEHHETO CTOpaHUs

25 KIIJI TenmoBoro aBurarens. 1 Henena but6mmoreka [JOK
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TenmoBbie JABUTAaTCIN U 3alllTa

nexadps

. https://m.edsoo.ru/ff0a7c7¢c
OKpY’Karolleng cpepl
3aKOH COXpaHEHHS U 1 Hepens
26 MPEBPAILICHUS SHEPTUU B JieKaopst
TEIUIOBBIX MpoIeccax
[ToaroroBka Kk KOHTPOJIBHON 2 "Henensa
pabote mo Teme "TemnoBsie JieKaopst but6mmoreka [JOK
27
sBJICHUS. VI3MEeHeHHe arperaTHbIX https://m.edsoo.ru/ff0a832
COCTOSIHMI BeriecTBa"
KonTponbhas paboTa mo teme 2 Henens
)% - P P T 5 bu6mmoreka [{JOK
eTUIOBBIC ABNIEHUS. VI3MeHeHe nexaopst
N " P https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHHUM BEIIECTBA
Onextpusanus Ten. [[Ba poaa 3 nenens
29 nexabps
ANEKTPUUYECKUX 3apPsI0B
Ypok-uccnenoBanue 3 genens
30 "DnexkTpu3anus Tea UHAYKIUEH 1 JieKaopst
MPY CONMPUKOCHOBEHUM"
31 B3aumoneincTeue 3apsyKeHHBIX 4 nenens bu6mmoreka [JOK
ten. 3akoH Kynona nexadps https://m.edsoo.ru/ff0a87e4
DneKTpruYecKoe moJe. 4 nepens
1 HarnpsikeHHOCTB 3JIEKTPUUYECKOTO nexaops bubmuoreka [IOK
nostst. [IpuHIMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
JIIEKTPUYECKUX MOJIEN
Hocwurenu snexTpuueckux 1 Henens
33 3apsA/10B. DJIEMEHTaPHBIN 3apsii. STHBaps
Crpoenue atroma
34 [TpOBOJHUKY U TUIIIEKTPUKH. 1 Henens bubmmoreka ITOK



https://m.edsoo.ru/ff0a8a0a
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3aKoH COXpaHEHUs STHBapSI
P P https://m.edsoo.ru/ff0a8et6
AJEKTPUYECKOTO 3apsia
35 Pemrenne 3amad Ha npuMeHeHne 2 nenens bu6muoreka [JOK
CBOMCTB AJICKTPUYECKUX 3aPsI0B AHBapA https://m.edsoo.ru/ff0a90cc
DNEKTPUYCCKUN TOK, YCIOBHS €0 2 Henmens
36 c HleC"Pi“BOBaHI/ISI I/ICT(})"{HI/IKI/I ; Bubmmorexa LOK
. STHBapSsI
Y P https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 Heiic JJ1e €CKOr'o TOKa 3 nenes bubmorexa TIOK
HCTBUS DIIEKTPUIECKOTO TOK.
P AHBapA https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "Jleictue 3 Henens
38 JIEKTPUYECKOTO I10JIsI Ha 1 SIHBapst
MIPOBOJIHUKH U TUDJICKTPUKH"
19 DJNEeKTpUUYECKUI TOK B METaJlIax, 4 Hepens bubnuoreka LIOK
JKHUJIKOCTSIX U Ta3ax STHBAP3 https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas 1enb 1 eé 4 nenens
COCTaBHbBIE YaCTH AHBapA
Cuna toka. JlabopaTtopHas pabora 1 Henens
41 "N3mepenue u eI; Jmp OBaII{)I/Ie 0.5 (espain bubamorexa LIOK
. BpaJIst
P " Pery b P https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKa
DNEeKTPUYECKOE HAIPSIKEHUE. 1 nenens
0 BoasT™metp. JITabopatopHas pabota 0.5 beBpans bu6mmoreka [JOK

"N3mepenue u peryiupoBaHue
HanpsHKeHus"

https://m.edsoo.ru/ff0a%14
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ConpoTHBIIEHNE IPOBOJIHUKA.

2 "Henens

bu6mmoreka [JOK
43 VY aenpHOE CONPOTUBIICHHUE dbeBpais hitps:/m.cdsoo.ru/f0aa738
BEIIIECTBA
Jlaboparopnas pabota 2 Henens
"3aBUCUMOCTD IIEKTPUIECKOTO deBpas
COIIPOTHBIICHHSI TPOBOIHUKA OT bu6mmoreka [IOK
44 €ro JJIMHEL, IUIOIAIN https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOT0 CEUSHHS U
Marepuana"
3aBUCHUMOCTD CHJIBI TOKA OT 3 Henens Butmorexa LIOK
45 HanpspkeHus. 3akoH Oma Ju1s dbeBpans hittps://m.edsoo.ru/fl0aad4a
ydacTKa Lenu
Jlaboparopuas padota 3 mepens
"UccnenoBanue 3aBUCUMOCTH (beBpas
CHWJIBI TOKA, UAYIIETO Yepe3 bubnuorexa [JOK
46 pE3UCTOP, OT CONPOTUBIIEHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HallpsHKeHUS Ha
pesucrope"
[TocnenosarensHOE N 4 "enens
47 MapaJuIebHOE COEAUHEHHUS (beBpais
MIPOBOJHUKOB
JlaGopatopHnas pabora "IIpoBepka 4 menens
MIpaBHJIa CJIOKEHUSI HANIPSLKEHUN dbeBpans bubnuorexa LIOK
48 IIPU [10CJIEOBATEILHOM https://m.edsoo.ru/ff0aaa58
COCJMHEHHUH JIBYX PE3UCTOPOB"
Jlabopartopnas padota "IIpoBepka 1 Hepens
MpaBwiIa Jid CHJIbI TOKA P MapTa bu6mmoreka [IOK
49 [IapaJuIeIbBHOM COEAMHEHNUN https://m.edsoo.ru/ff0aadle

pe3ucTopon"



https://m.edsoo.ru/ff0aad1e
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Pemrenue 3anau Ha npUMeHEHUE

1 Henmena

bu6mmoreka [JOK
50 3akoHa Oma 111 pa3IugyHOrO Mapra httos://m.ed H Fu/f0aafs
s://m.edsoo. aaf8a
COCJTUHEHHUS TIPOBOTHUKOB P
Pabora 1 MoIHOCTE 2 Henens
bu6mmoreka [IOK
51 ANEKTPUIECKOTO TOKA. 3aKOH MapTa 1
Jbxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota 2 Henens
bubnuorexa [JOK
52 "OnpeneneHue paboThl U MapTa hitps:/m.ed 1 /£f0ab3e0
s://m.edsoo.ru/ff0ab3e
MOIIIHOCTH 3JIEKTPUYECKOTO TOKa"
DNEeKTPUYECKUE LIETH U 3 Henens
53 MOTPEOUTEITN DIICKTPHUECKOM Mapra bu6mmoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[TocTosiHHBIE MAaTHUTHI, HX 3 nenen
54 . MapTa
B3aUMO/ICHCTBHE
55 VYpok-uccnenosanue "M3yuenue 4 Henens bu6mmoreka [JOK
TOJICH MOCTOSTHHBIX MarHUTOB" Mapta https://m.edsoo.ru/ff0ac3d0
MarnutHoe nosne. MaruutHoe 4 nenens
bubnuorexa [JOK
56 moJie 3eMJIM M €T0 3HAYCHUE IS MapTa 1
KH3HH Ha 3ene https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHOU 1 senens
pabote 1o Teme "DIeKTpudecKue anpenst
bu6mmoreka [{JOK
57 3apsAbl. 3apsHKEHHBIE Tela U UX https://m.ed 1 JEf0abd2
. . s://m.edsoo.ru/ff0abd2¢c
B3anMoieiicTBus. [1oCTOSTHHBIIHI tp
AJIEKTPUUECKUNA TOK"
53 Konrponbnas padora no teme 1 Henens bubmuoreka LIOK
"DJIeKTpUUECKUE 3apsbl. anpers https://m.edsoo.ru/ff0abead
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3apsKEHHBIE TEJla U UX
B3auMoaercTBua. I1ocTOSIHHBIN
ANIEKTpUYECKH TOK" /
Bceepocculickas nposepoyHas
pabora

PesepBHblit ypok. Pabora ¢ 2 Heaens
TekcTamu 1o Teme "T1oCTosTHHBIM amnpers
. " P bubmuoreka [JOK
59 ANEKTpUYEeCKuit TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas
pabota
OneIT DOpcTena. MarHuTHOE I10J1€ 2 Henens
P bu6mmoreka [JOK
60 AJIEKTPUYECKOT0 TOKa MarHutHoe arpens
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTyIIKH C TOKOM
[IpumeHeHue 3JeKTPOMarHuToB B 3 "Hexens
61 texHauke. Jlaboparopnas pabota 0.5 anperst bu6muoreka [JOK
"N3ydeHue nericTBUS MAarHUTHOTO ) https://m.edsoo.ru/ff0ac74a
TI0JIsI HA IPOBOJIHUK C TOKOM"
DNEeKTPOABUTATEIb TOCTOSTHHOTO 3 "Hexenst
ToKa. Mcronp3oBaHue anpens
3JIEKTPOJBUraTEIICE B
0 TEXHUYECKUX YCTPOMCTBAX U HA bu6nuoreka [IOK
TpaHcnopre. JlabopaTopHas https://m.edsoo.ru/ff0ac86¢
pabota "KoncTpyupoBanue u
u3y4yeHue paboThl
3NeKTpoaBUrarens"
OmnbiTel @apajnes. 3akoH 4 "enens
63 ANEKTPOMArHUTHOW WHIAYKIIHH. anpers

[IpaBuio Jlenna



https://m.edsoo.ru/ff0ac86c
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Onextporenepatop. CrocoObl 4 nepens
MOJTYYEHUS JICKTPUIECCKONZ anperst
64 SHEPTrUu. DIIEKTPOCTAHIIUU Ha 1
BO300HOBJIIEMBIX HCTOYHHUKAX
SHEPTUU
[ToaroroBka K KOHTPOJIBHOM 2 Henelst
65 pabote 1o Teme "DIeKTpHUIEeCKre 1 Mast
1 MarHUTHEIE SIBJICHUA"
KonTtponsHas padora 1mo Teme 2 Henend
66 "y 65 ec pe . . | bu6mmoreka [IOK
JIEKTPUUYECKUE U MATHUTHEI Mast
p" https://m.edsoo.ru/ff0acb14
SIBJICHUSA
PesepBurblii ypok. PaboTta ¢ 3 Henens
P P " bubnuoreka [IOK
67 TeKcTaMu I10 TeMe "TeIlioBrIe 1 mas
" https://m.edsoo.ru/ff0accSe
SIBJICHUSA
PesepBHbIii ypok. Pabora ¢ 4 nenens
68 TEKCTaMH 110 TeMe "MaruuTHele 1 mas
siBIeHusa"
OBLIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14

9 KJIACC

Kosn4yecTBO 4acos 1 DJIeKTPOHHBbIE HU(PPOBHIE
ara
Ne n/m Tema YPOKa KOHTpOJIbeIe HpaKTquCKHe oﬁpa:;oBaTe.ﬂbele
Bcero H3y4YeHUs]
padoThbI padoTbI pecypchbl
| MexaHnueckoe JBHKEHUE. | 1 Hepens
MartepuanbHas TOUKa CEHTSIOps
Cucrema otcyera.
) OTHOCHTEILHOC exa CKOTO 1 1 genensa bu6mmoreka [JOK
THOCHTEIHLHOCTh MEXaHHYECKOT
CEHTSIOPs https://m.edsoo.ru/ff0ad474
JIBYDKEHUS
PaBHOMEpHOE NpsAMOJIUHEITHOE 1 Hepens bubmuorexa [JOK
3 1
JIBUKCHHE CEHTSIOps https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe nipsiMoOJIMHEITHOE
2 Hepens
4 nerkenue. CpeHsis 1 MrTHOBEHHAs 1
CEHTS0ps
CKOpOCTh
[IpssmonuneriHoe
5 P 1 2 Henensd bu6moreka [JOK
aBHOYCKOPEHHOE JIBIKEHUE.
P YOROP CEHTSIOPS https://m.edsoo.ru/ff0ad8d4
Yckopenue
CxopocCTh IPSIMOJIMHEMHOTO
2 Henensd
6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
CEHTSIOPS
I'padux ckopocTu
JlabopaTopHas paboTa
"OnpeneneHue yCKOpeHus Tea 3 Henens bu6nuoreka [IOK
7 1 1
IIPU PaBHOYCKOPEHHOM JIBI>KEHUU CEHTSIOps https://m.edsoo.ru/ff0adb18
10 HAKJIOHHOU TIJIOCKOCTH"
g CBoOomuoe nmagerne tei. OIbITh | 3 genens
lanunes CEHTSIOps
9 PaBHOMEpHOE IBHKEHHUE TIO 1 3 Hemens bubmnoreka ITOK



https://m.edsoo.ru/ff0adb18
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okpy>kHocTH. [lepuos u yacrora

oOparenus. JInneiHas v yrioBas CEHTSIOps https://m.edsoo.ru/ff0ael76
CKOpOCTH
10 I 4 Henens
EHTPOCTPEMUTEIILHOE YCKOPEHHUE cenTsbps
1 [lepsriii 3akoH HetoToHa. BexTop 4 nenens bubnuoreka [IOK
CHJTBI CEHTSIOPS https://m.edsoo.ru/ff0ae612
b Bropoii 3akon HeroTona. 4 nenens bubmuorexa LIOK
PaBHoOgelicTBYIOIIIAs cHIla CEHTSIOps https://m.edsoo.ru/ff0ac72a
13 Tpetuii 3akon HprotoHa. 1 Hemens bu6mmoreka [JOK
Cymniepnio3unus cui OKTSIOpst https://m.edsoo.ru/ff0ae982
14 Pemenue 3agad Ha npuMeHeHHE 1 genens bu6moreka [IOK
3aKoHOB HproTOHA OKTSIOpS https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH I'yka | nepens buommorexa LOK
yrupy ' Y OKTSIOps https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo teme «Cuia 2 Henens
YIPYTOCTHY OKTSIOpst
JlaGopaTopHas pabota
17 «OnpeneneHue KESCTKOCTH 2 Hepena Bubmmorexa LOK
pel OKTSIOpst https://m.edsoo.ru/ff0ace28
TIPYKHHBD)
18 Cuia TheHs 2 Henens bu6mmoreka [IOK
718 1p OKTSOpst https://m.edsoo.ru/ff0af738
19 Pemenune 3agau mo teme «Cuna 3 Hemens bu6moreka [JOK
TPCHHSI» OKTSIOpst https://m.edsoo.ru/ff0afa26
JIab 0
n |
bel B OKTSIOpst https://m.edsoo.ru/ff0af8be

TPEHHUS CKOJIbKEHUs"



https://m.edsoo.ru/ff0af8be
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https://m.edsoo.ru/ff0aeca2
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Pertennie 3amay 1mo reme "3aKOHBI

21 Hprorona. Cuna ynpyroctu. Cuna 3 Hepens Buommorexa LHOK
0 yipy ' OKTSIOPst https://m.edsoo.ru/ff0afb8e
TpPEeHUS
Cuna TsKeCcTH U 3aKOH
22 BCEMHUPHOIO TSATOTCHUS 4 nepens Bubmmorexa LOK
P ) OKTSIOpst https://m.edsoo.ru/ff0af044
YckopeHnue cBOOOTHOTO MaIeHuUs
VYpok-koudepennus "JIBuxeHue
” TE€J BOKPYT I'PaBUTAIMOHHOTO 4 nenens
nentpa (CoyiHeUHast cUCTEMA). OKTSIOpst
lamaktuku"
Pemenune 3amau mo teme "Cuia
24 TSKECTU M 3aKOH BCEMUPHOTO 4 nepens Bubnmorexa LOK
" P OKTSIOpst https://m.edsoo.ru/ff0af5{8
TATOTEHHUS
IIepBas kocMu4ecKas CKOPOCTb. 1 Henensa bubnuorexa LIOK
25
HeBecomocTs u ieperpy3ku HOSIOpsT https://m.edsoo.ru/ff0af33c
PaBHOBecHe MarepuaibHONE
TOYKH. AOCOTIOTHO TBEPIOE TETO.
2% PaBHOBECHE TBEDIOND I;H ac 1 Hepens bubmuorexa [JOK
BHOBECHE TBEPOTO TET
B . p HOSIOpA https://m.edsoo.ru/ff0afe36
3aKpEeIUIEHHONE OChIO BpaIlICHHUSI.
MowmeHnT cuinsl. LleHTp TsKecTH
PaBHOBecHe MarepralibHONE
TOYKH. AOCOJIIOTHO TBEPAOE TEO.
.. 2 Henens
27 PaBHOBecue TBEpAOTO TEna ¢
. HOSIOpsT
3aKpETIEHHONEZ OCHIO BPAIICHUSI.
MowmeHnT cuinsl. LleHTp TsKECTH
)% Pemenue 3amaq mo reme "MomeHT 3 Henenst bu6mmoreka [IOK
cuisl. Llentp tsoxectn" HOSIOpst https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka K KOHTPOJILHOM 3 Henenst bubnuoreka [HOK



https://m.edsoo.ru/ff0b02b4
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pabote no Teme "MexaHndyeckoe

. " HOSIOpS https://m.edsoo.ru/ff0b0408
nBukeHue. Baumoneiicteue ten
KonTponbhas pabota no teme
30 ™M P P 3 Henens bu6nuoreka [JOK
€XaHUYECKOE JIBUKECHHE.

. A | HOSI0ps https://m.edsoo.ru/ff0b06ec
BsaumopeiictBue ten
Nmnynsc Tena. UMmynsc Cuitsl.

31 3aKOH COXpaHEHUs1 UMITYJIbCa. 4 nepens bu6nuoreka [JOK
VYrpyroe u Heynpyroe HOSIOpsT https://m.edsoo.ru/ff0b07fa
B3aUMO/ICICTBUE

0 Pemenne 3anau mo Teme "3akoH 4 Henens bu6moreka [JOK
COXpaHEHUS UMITyJIbca" HOSIOpsT https://m.edsoo.ru/ff0b096¢

3 Ypok-koHpepeHus "PeakTuBHOE 4 nenens
JIBH>KEHUE B MPUPOJE U TEXHUKE" HOSIOpsT

34 Mexanudeckas pabota u 1 Hemens but6mmoreka [IOK
MOIITHOCTh nexabpst https://m.edsoo.ru/ff0b0a84

35 PaboTa CHIIBI TSDKECTH, CUJIBI 1 Hepemns bubmnoreka LJOK
YIPYTOCTH U CUJIBI TPEHUS nexaops https://m.edsoo.ru/ff0b0db8
JlaboparopHast pabota
«Ormpenenenne pabOThI CUITBI

1 Hexmens

36 TPEHUSI IPU PABHOMEPHOM

nexabpst
JBUKCHHUH TeJIa 110
TOPU30HTAILHOM MOBEPXHOCTH

37 CBs3b 3HEpruu U paboTHI. 2 "Henens
[loTenuuanbHas sHeprus nexaopst
Kunernueckas sueprus. Teopema 2 Henens bubmuorexa [JOK

38 .

0 KHHETHYECKOW YHEPTUU nexaops https://m.edsoo.ru/ff0b0c32

39 3aKoH COXpaHEHUS YJHEPTUH B 2 Henes

MCXaHHKEC

nexabpst
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40 JlaGopartopHas pabota «3yuenue 3 Henend bubnuorexa LIOK
3aKOHA COXPaHEHUS YHEPTUM» neKaops https://m.edsoo.ru/ffObl12fe
A1 KoneobarensHOE IBUKEHHUE U €TO 3 genens bu6mmoreka [IOK
XapaKTEPUCTUKHI nexaopst https://m.edsoo.ru/ffOb1858
3aryxaromue KoueOaHusl.
42 BLII}; ncngimme KoJIeOaHus 3 Hepens Bubnmorexa [IOK
Y ' nexaops https://m.eds00.ru/ff0b2010
Pe3onanc
43 MareMaTH4ecKuil ¥ py>KUHHBIA 4 nenensa
MasiTHUKH nexa0pst
Ypok-uccnenoBaHue
44 «3aBUCUMOCTD IIEpHOA 4 nenensa bubnuorexa LIOK
KOJIEOaHUI OT KECTKOCTH nexabpst https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChI TPy3a»
45 [IpeBpatienue sHepruu npu 4 nenens
MEXaHHYECKUX KOJeOaHUIX nexabpst
JlabopaTtopHas pabota
46 «OmnpeneneHue 4acTOTHI U 1 Hepens bubnuorexa [JOK
nepuo/ia KojaebaHuil MpyKHUHHOTO SIHBApsI https://m.edsoo.ru/ff0blaec
MasiTHUKa
JlaboparopHas pabota «IIpoBepka
47 HE3aBHCUMOCTH MEepHOJIa 1 Henens bubmuoreka LIOK
KoJiebaHu# Tpy3a, MOABEIICHHOTO STHBapS https://m.edsoo.ru/ff0b197a
K HUTH, OT MaccChl Tpy3a»
Mexanuyeckue BojHbI. CBOICTBa
48 MeXaHn4YecKnX BOJH. [IpogonbHbIe I nenens bubmorexa HOK
P STHBaps https://m.edsoo.ru/ff0b21fe
Y TIOTIEPEYHBIC BOJTHBI
49 Ypok-koHbepeHIus 2 "Henens
"MexaHU4YeCKHUE BOJHBI B TBEPIOM STHBapsI
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tene. CeicMUYeCcKUe BOTHEBI

50 3Byk. PactipocTpanenue u 2 Henens
OTpa)K€HUE 3BYyKa STHBAPSI
Ypok-uccnenoBanue
" 2 "Henens
51 Habmronenue 3aBucuMocTu
" STHBAPSI
BBICOTHI 3BYyKa OT 4aCTOThI
5 I'poMKOCTB 3BYKa M BBICOTA TOHA. 2 Henens
AKYCTUYECKUI PE30HAHC STHBapPSI
Vpok-koH(DepeHus "Y IbTpa3ByK
53 p o bep pasBy 2 "Henensa bu6mmoreka [JOK
¥ MHPPA3BYK B IPHUPOJIE U
" STHBApS https://m.edsoo.ru/ff0b23ca
TEXHUKE
[ToaroroBka Kk KOHTPOJIBHOU
54 pabote no Teme "3aKOHbI 2 "Henens bu6nuoreka [JOK
COXpaHeHHus. MexaHuveckue SIHBApsI https://m.edsoo.ru/ff0b25{0
KoJicOaHHUs ¥ BOJIHBI"
KonTponbhas pabota no teme
55 "3aKOHBI COXpaHCHHUS. 3 Henens
Mexannueckue KoyiebaHus u STHBAPS
BOJIHBI"
56 DNeKTPOMarHuTHOE TOoJIE. 3 Henens bubmmoreka [{JOK
DNeKTpOMarHUTHbIE BOJIHBI SIHBaps https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa NIEKTPOMATHUTHBIX 3 Henens
BOJTH SIHBApsI
Ypok-koudepenus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
p 4 genensa bu6mmoreka [IOK
58 Hcnonb3oBanue
STHBaPS https://m.edsoo.ru/ff0b2fe6

3HeKTp0MaFHI/ITHBIX BOJIH IJIs1
COTOBOI1 CBA3K"
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VYpok-uccnenosanue "M3yuenne

CBOWCTB AJICKTPOMarHUTHBIX BOJIH 4 nenens bu6moreka [JOK
59
C TMIOMOIIIbIO MOOMIIBHOTO SIHBaps https://m.edsoo.ru/ff0b2c6e
tenedona"
Pemenwne 3ana4 Ha onpezeneHue
4 nenens
60 YaCTOTHI U JUIMHBI
. SIHBapsI
ANEKTPOMATHUTHOW BOJIHBI
DneKTpoMarHuTHas npupoaa
61 Tpc p goﬂ OBLIC 1 Hemens bu6mmoreka [IOK
ceera. CkopocTh cBeTa. BoaHOBBI
8. KOP bespams | https:/m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Hctounnku cBera.
& IIpsimonuHeliHOe 1 menens bubnuoreka [JOK
pacrpocTpaHeHHe CBeTa. 3aTMEHUS dheBpast https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)Xe€HUs CBETa. 3epKaia.
63 Pere p . ep 1 Hexmens bu6mmoreka [JOK
ellIeHUe 3a/1a4 Ha TIPUMEHEHUE
P dbespans https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKEHUS CBETa
64 IIpenomiienue cBeta. 3aKoH 2 Henensa bubnuorexa LIOK
MIPEJIOMJICHUS CBETA dheBpast https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHUE
cBeTa. Mcrionb30BaHUE OJIHOTO 2 Hexensa but6mmoreka [IOK
65
BHYTPEHHETO OTPAKCHUSI B deBpast https://m.edsoo.ru/ff0b3c5c
ONITUYECKUX CBETOBOJIAX
JlabopaTtopHas pabota
"UccnenoBanne 3aBUCUMOCTH yTJIa
2 "Henens
66 IIPEJIOMJIIEHUS CBETOBOIO JIy4a OT
dbespans

yrna IMagaCHUs Ha rpaHnue
"BO3AyX-CTEKJIO

nn
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Ypok-KoH]pepeHIHs
"Ncnoin30BaHuE TOJIHOIO

3uenens
67 BHYTPEHHETO OTPa’KECHUA:
GbeBpais
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBSI3B"
68 JIna3el. OnTryeckast Crjia JINH3EI 3 nepens bubmorexa TIOK
' beBpais https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoenue n3o0pakeHuil B 3 Henmens bubnuorexa [JOK
JUH3aX dbeBpanst https://m.edsoo.ru/ff0b444a
JIaboparopHast pabora
70 "OnpeneneHue GOKyCHOTO 4 nenens bubmmoreka [{JOK
PacCTOSHUS U ONITUYECKON CUIIBI dbeBpans https://m.edsoo.ru/ff0b4206
coOuparore TUH3bI"
71 Ypok-koHpepeHmus "OnTudeckue 4 nenens bubnmoreka [JOK
JIUH30BBIC TIPHOOPHI" dheBpast https://m.edsoo.ru/ff0c0a7e
7 I'ma3 xak onTuueckas cucreMa. 4 Henens bu6mmoreka [JOK
3penue (dheBpast https://m.edsoo.ru/ff0b4684
7 VYpok-koudepennus "JlepexTor 1 nepens
3penus. Kak coxpanuts 3penue" Mapra
Paznoxenue 6enoro ceera B
74 cnektp. OnbiTel HploTOHA. 1 Henens bubnmoreka [JOK
CroXeHne CIeKTPalbHBIX 1IBETOB. Maprta https://m.edsoo.ru/ff0c0f4c
Jucnepcus cBeTa
JIaGoparopHas pabota "OnbITH 1O
a3JI0’KEHUI0 OENoro cBera
75 Ic)1163JII<T>KI/IHII:OCH iﬁfnmigeTz I nenens Bubmmorexa [IOK
P P MapTa https://m.edsoo.ru/ff0c0e2a

IPEZMETOB TPH UX HAOIIOICHUN
gyepe3 [BETOBbIC (PUIBTPHI"
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https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c

VYpok-nipaktukym "BonHoBbIE

N 2 "Henens
76 CBOICTBa cBeTa: quUCHepCcus,
" MapTa
uHTEephEepeHIHs U AUDPaKIHS
77 OmneiTel Pe3epdopna u 2 Henens bubmuorexa [JOK
IUTaHEeTapHasi MOJEJIb aTOMa MapTa https://m.edsoo.ru/ff0c12a8
73 [Toctynater bopa. Moznens atoma 2 "Henens
bopa MapTta
19| arowon: Ko, Tumetimrte 3neen | BuGmorexa LOK
' ' mapra https://m.edsoo.ru/ff0c144¢
CTIEKTPBI
Ypoxk-mipaktukym "Habmtonenue 3 Henens bubnmoreka [JOK
80
CHEKTPOB UCITyCKaHUs" MapTa https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI 3 Hezens Bubmiorexa LIOK
g g MapTa https://m.edsoo.ru/ff0c1672
%) Crtpoenue aTOMHOTO sjipa. 4 nenens bubnuotexa [JOK
Hyxnonnas monens MapTa https://m.edsoo.ru/ff0c18ac
3 PannoakTuBHBIE IpEBpaLCHUS. 4 nenensa bubnuoreka LIOK
N3ortomsl Mapra https://m.edsoo.ru/ff0clal4
Pemrenue 3agad o reme: 4 yenensa bu6mmoreka [IOK
84 n n
PanuoaxkTuBHBIE IPEBpAIICHUS MapTa https://m.edsoo.ru/ff0c1b4a
1 nepens
IT
85 epuo/I oJlypacnaaa anpens
VYpok-
86 “;)aoigzlfilefl{ez:ﬁn YEHUS B I nenens bubmmorexa LIOK
A d " anpens https://m.edsoo.ru/ff0c2126
MIPUPOJIE, MEIUITUHE, TEXHUKE
A .3
I
P P anperns https://m.edsoo.ru/ff0c1¢c58

MaCCOBOI'O YHCCII
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DHeprus CBA3U aTOMHBIX SIJIEP. 2 "Henens bu6mmoreka [JOK
88
CBs13b MacChl U DHEPTUH anpens https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amaud no reme "AnepHnie 2 Henensa
peaxuu” anpens
Peakiuu cunTe3a u neneHus saep.
9 VCTOMHIKI SHe Comua P 2 "Henens bubnuorexa [JOK
TouHUKH dHepruu ConHIa U
i P anpens https://m.edsoo.ru/ff0c1e88
3BE371
Ypok-koubepenmus " neprHas
91 sHepreTuka. JleicTBus 3 Henens
PaIMOAKTUBHBIX U3TyUYECHUN Ha arpes
YKUBbIE OpraHUu3Mbl"
[ToaroroBka Kk KOHTPOJIBHOM
abote 1o Teme
E 3 Hemens bu6moreka [JOK
92 DNEeKTPOMarHuTHOE TOoJIe.
anpens https://m.edsoo.ru/ff0c223e
DNeKTPOMarHUTHbIE BOJIHBI.
KBanToBsbic siBeHns"
KonTponbhas pabota mo teme
93 "DJIeKTPOMarHUTHOE MOJIE. 3 Hemens
DNeKTpOMarHuTHbIE BOJIHBI. anpens
KBanrtoBsie siBneHus"
IToBTOpEHHE, 00OOIICHHE.
o4 Tabo Z o e pabo o . 4 nenens bubnuorexa [JOK
TOPHBI THI 110 K
" P pv P " ypey anperns https://m.edsoo.ru/ff0c245a
B3aumopeiictBue ten
[ToBTOpEeHnue, 06061IEeHNE.
Pelrenne pac4eTHbIX U 4 nenens bubnuoreka [JOK
95
KaueCTBEHHBIX 33/1a4 110 TeEME anpens https://m.edsoo.ru/ff0c2572
"TernnoBsie mporecch”
96 [ToBTOpenwue, 0600IICHNE. 4 menmens bub6anoreka LIOK
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Pewrenne pac4eTHbIX U

KAueCTBEHHBIX 3a71a4 10 TEME anpens https://m.edsoo.ru/ff0c2a22
"KII/] TeruioBeIX ABUTaTeIeh"
[ToBTOpEeHME, 0000IICHNE.
97 Pemenue pacueTHbIX 1 | 1 genens bu6mmoreka [JOK
Ka4YeCTBEHHBIX 3aJ1a4 II0 TEME Mast https://m.edsoo.ru/ff0c2b30
"KIIJ] anekrpoycTaHOBOK"
03 gzlgzoze(})me, 2605(;1; eHHe(') Ve ) i 2 Henens bubmmoreka LIOK
TOPHBI TBI IT
" patop P " ypey Mast https://m.edsoo.ru/ff0c2¢52
CBETOBBIE SIBIIEHUS
I1 .P
R B B 2negenn | BuGanorera LIOK
" Mast https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUsI B MEXaHUKE
I1 .P
00| comermt o oo monctaman | 1 Suegens | BuGmmorexa IOK
" Mast https://m.edsoo.ru/ff0c2e82
BOJIHEI
I1 .P
01| ereccrmin norone Coorome |1 3uenenn | Bubmiorera LIOK
" Mast https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0606menue. Pabora
4 genens
102 ¢ TekcTamu 1o TeMme "KBantoBsas u 1
Mast
snepHas pusuka"
OBLIEE KOJIMYECTBO YACOB I10 102 7

I[TPOT'PAMME
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MPOBEPSAEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh NU3YUYCHHBIC TOHATHS

1.2

pasiiniyaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JAHHOC (I)I/ISI/I‘-ICCKOG SBJICHUC

1.3

pacro3HaBaTh TNPOSBICHHE H3YYCHHBIX (PU3MUYECKUX SIBICHUHA B
OKpY XaroIleM MHUpe, B TOM 4yuciie pU3ndecKue sIBJICHUs B IPUPOJE,
IPY 3TOM MIEPEBOAUTH MPAKTUUECKYIO 33/1a4y B YUeOHYIO, BBIICIATD

CyIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHUNA

1.4

ONMCHIBATh H3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCTONB3ysl (U3MYECKHE BEIMYMHBI, IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMBIX BEJIMYHMH, HUX
0003HAUeHUss M €IUHULBl (U3NYECKUX BEJIMYUH, HAXOIUTh
dopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYIO BEIUYUHY C
JPYTMMU BETMYMHAMU, CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN

(1)I/I3I/I‘IGCKI/IX BCIIMYNH

1.5

XapaKTCpU3OoBaTb CBOMCTBa TCI, (I)I/I3I/IIIGCKI/IC SIBJICHUS U IIPOLCCCHI,
HCIIOJIB3YyA H3YYCHHBLIC 3aKOHBI, IPH O3TOM JdaBaTb CJIOBCCHYIO
(bOpMy.TII/IpOBKy 3aKOHa M 3alucCbiBaTb €ro MaTcMaTHu4CcCKOC

BBIPAKEHUE

1.6

OOBSICHATH (PU3UUECKUE SBIICHUS, POLIECCHI U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CHUTyallil MpPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH INPUYNHHO-CIEACTBEHHBIE CBS3U, CTPOMTH
0o0bsicHeHHe u3 1 — 2 JOorMyeckux IIAaroB ¢ omnopod Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (M3UYECKUX SIBICHUH, (PU3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTH

1.7

pemath pacy€THbIC 3aa4i B 1 — 2 IEUCTBUS, UCTIONB3YS 3aKOHBI U

q)OpMy.HBI, CBA3BIBArOIIHEC (1)I/I3I/I‘leCKI/IC BCIIMYMHBI: Ha OCHOBC

aHaJIn3a yCJI0BUA 3aga4un 3allMCbIBATh KpaTKkoe YCJIOBHC,

MOJICTABIATh (U3NYECKUE BEIMYUMHBI B (OPMYJbl U IMPOBOJUTH




pacy€Thl, HAXOIUTh CIPABOYHBIC JaHHBIC, HEOOXOIAUMBIC TSI
pemeHuss  3ajady, OLEHUBATh PEAIUCTUYHOCTh  IMOJIYYEHHOUH

(U3UYECKON BEIIMUUHBI

1.8

pacro3HaBaTh MPOOJIEeMbl, KOTOPbIE MOXXHO PELIMTh MPHU MOMOIIU
(Gu3NYECKUX METO/AOB, B OMNHCAHUU HCCIEIOBAaHUS BBIICISTH
npoBepseMoe  MpearnojiokeHue  (TUMoTesy),  pasiuyaTbh U
MHTEPIPETHPOBATH MOMYYCHHBIH pe3yNbTaT, HAXOAUTh OIIMOKH B

XOJ¢€ OIIbITa, ACJIAaTh BBIBOABI 11O €T0 PE3YyJIbTaTaM

1.9

IPOBOJUTH OMNBITHI 10 HAOMIOACHUI0 (U3NYECKUX SBICHUHA WIN
¢u3uueckux  CBOWCTB  Ted:  (OPMYJIHpPOBATH  IPOBEpSEMbIE
IPEIIONIOKEHNs, CcOOUpaTh YCTAaHOBKY U3  HPEJIOKEHHOIO

060py,Z[OBaHI/I}I, 3allMChIBATh XO/J OIIbITAa U (bOpMyJ'II/IpOBaTL BBIBOBI

1.10

BBITOJIHATH IPSMBIE U3MEPEHUSI C MCIIOJI30BAHMEM aHAJIOIOBBIX U
UQPPOBBIX TPUOOPOB, 3aMHUCHIBATh MOKa3aHHUS MPUOOPOB C YIETOM

3aJJaHHOM aOCOIOTHOM MOTPETHOCTH 3MEPEHUN

1.11

MPOBOJIUTh  MCCIICJIOBAHWE 3aBUCUMOCTH OJHOW  (pU3HUECKOU
BEIIMYUHBl OT JAPYIOM C HCIIOJIB30BAHUEM IIPSMBIX H3MEPEHHH,
y4acTBOBAaTh B TUIAHMPOBAHUM Y4€OHOTO HCCIIEIOBAHHS, COOMPATH
YCTAHOBKY M BBIIOJHATh HU3MEPEHHUs, CIENys MPEI0KEHHOMY
mwiaHy, (UKCUPOBATh PE3yJbTaThl TMOJYYEHHOW 3aBHCHMOCTHU
(U3UYECKUX BEIIMUMH B BHJIC MPEAJIOKEHHBIX TAOJHIl U Tpa(HKOB,

ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYMH, CIIEHys
IIPEIOKEHHOW  MHCTPYKLIIMM: TPH  BBIIOJIHEHUU HW3MEPECHHUU
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIATH 3HAYCHUE

UCKOMOM BEJINYHHEI

1.13

coOMoAaTh TpaBWa TEXHUKH O€30IMacHOCTH Tmpu pabore ¢

1abopaTOpHBIM 000pyI0BaHUEM

1.14

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB W  TEXHUYECKUX
YCTPOICTB, XapaKTepu30BaThb NPUHLUIBI JCHCTBUS HU3YUYEHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOWCTB C MOMOUIbIO UX ONUCAHMS,
UCTONB3ysl 3HaHMA O CBOWCTBAaX (DM3MYECKUX SABICHUHA U

HeoOXxoauMbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOJUTH TNpPUMEPHl (HAXOIUTh UHGOPMALUIO O TPUMEPAX)
NPAaKTUYECKOI0  MCIOJNB30BaHMA  (U3MYECKMX  3HAHUH B
MOBCEHEBHOM KHM3HH sl oOecriedeHus: Oe30MacHOCTH TpH

oOpamieHun ¢ TOpubopaMu U TEXHHYECKUMH YCTPONCTBaMH,




COXpaHEHUS 37I0POBbSI U COOJIIOJEHUS HOPM SKOJOTMYECKOTO

MOBEJICHUSI B OKpY Karollel cpeae

1.16

OCYLIECTBIISATH OTOOP UCTOYHUKOB MHpOpMauu B cetu VIHTEepHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allPpOCOM, Ha OCHOBE
UMEIOUINXCSA 3HAaHUM U NMYTEM CPaBHEHHUS PA3JINYHBIX HCTOUYHUKOB
BBLJIEJIATE UH(OPMALMIO, KOTOpas SIBJISETCS MPOTUBOPEUMBON WM

MOET OBITh HEIOCTOBEPHOM

1.17

UCII0JIb30BaTh npu BBITIIOJTHEHUU y4eOHbIX 3a/laHui
HAYYHOTIOMYJISIPHYIO ~ JIUTEpaTypy (U3MUECKOro  coaepKaHus,
CIPaBOYHBIE MaTepHallbl, pecypcbl ceTd VHTepHeT, BIAneTh
npuéMamu KOHCHEKTUPOBaHUS TEKCTa, npeoOpa3oBaHus

uHGOpPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO

1.18

Co3/1aBaTh COOCTBEHHBIE KpaTKUE IMCbMEHHBIE M  YCTHBIE
coOoOIIeHHss Ha OCHOBE 2 — 3 HCTOYHMKOB HH(pOpMaIUU
(GU3U4ECKOro CoAepkKaHus, B TOM YUCIIE IMyOJUYHO AeTaTh KpaTKue
COOOLIEHUs O pe3yibTaTaxX MPOEKTOB WM YUeOHBIX MCCIICIOBAHUM,
IIPpU 3TOM TIPAaMOTHO MWCHOJB30BaTh W3YyYECHHBIH ITOHATUHHBIN
anmnapar Kypca

(bU3UKHN, COMPOBOXKIATH BHICTYIUICHUE NTPE3CHTALIUEH

1.19

IpU  BBIOJIHEHUU  Y4YEOHBIX TPOEKTOB U  HCCIENOBaHUI
pacmpenenarts O0S3aHHOCTHU B TPyNIe B COOTBETCTBUU C
MOCTaBJICHHBIMHM 3a/Jla4aMH, CJICAWTh 3a BBIMOJHEHUEM TUTaHA
NEHCTBUI, aJeKBaTHO OIIEHUBATh COOCTBEHHBIH BKIaJ B
JIeATETLHOCTh TPYIIIIBI, BBICTpPanBaTh KOMMYHHUKaTUBHOE

BSaHMO,HCﬁCTBHe, YUUThIBAsA MHCHUC OKPYKAIOMIUX

8 KUIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHus

1.1

HCITIOJBb30BAaTh NMOHATUA

1.2

pa3jindyaThb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacrmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3MUECKUX SIBICHUU B
OKpY’aroIleM MHUpe, B TOM 4yuciie pU3nUecKue SIBJICHUs B IPUPOJE,

IIpU 3TOM MEPCBOJAUTH NMPAKTUICCKYIO 3a/1a1y B yqe6Hon, BBIACIIATD




CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UYECKUX SIBJICHUNA

1.4

ONHUCHIBATh M3YYCHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS,
UCHOJNB3YSl (PU3MUECKHE BEJIMYMHBI, MPU OINUCAHUU IPABHIBHO
TPakTOBaTh  (DU3MYECKHIl CMBICT  HCIONb3YyeMbIX  BEITUYHH,
o0O3HaueHWss ¥ eNWHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
dbopMyIibl, CBS3BIBAIONIME JAHHYIO (U3NYECKYIO0 BEIMYUHY C
JIPYTUMH BeTUYMHAMH, CTPOUTH TPAPHUKH U3YUEHHBIX 3aBUCUMOCTEMN

(bU3UYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UUYECKUE SIBICHUS U TPOIECCHI,
UCIIONB3YSl HW3YYEHHBIE 3aKOHBI, MPU OSTOM JIaBaTh CIOBECHYIO
GOpMyIIMPOBKY 3aKOHA ¥ 3alHCHIBaTh €r0 MaTeMaTUIeCKOe

BBIPAKCHHEC

1.6

OOBACHATH (PU3UIECKHE MPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluli MPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHUE U3
1 — 2 normyeckux mWaroB ¢ NOMOIIbIO 1 — 2 M3yUEHHBIX CBOMCTBA

busnyeckux sBJIEHUHN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

pemarh pacy€THbIE 3a/1a4i B 2 — 3 AEHUCTBUS, UCIIOIb3YS 3aKOHBI U
dbopMyIbl, CBsI3BIBAIONINE (U3MUYECKHE BEIUYHHBI: Ha OCHOBE
aHaJIn3a YCIOBHS 3aJa4M 3allMChIBATh KPAaTKOE YCIIOBHUE, BBISBISATH
HEJOCTAaTOK JIaHHBIX JI PEIIeHUs 3aJadyd, BBIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE NI €€ pelIeHHs], TPOBOJUTh PACUYETHI U
CpaBHHMBaTh TOJY4YEHHOE 3HaueHue (PU3NUECKONH BEIUUYHMHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaThb l'IpO6J'ICMBI, KOTOPBIC MOXHO PCIIWUTH IIPpHU TTOMOIIHA
(1)I/I3I/I‘-I€CKI/IX MCTOHOB, HCIIOJIB3Yysd OMNUCAHUC HCCICOOBAaHMA,
BBIICIIATH ITPOBEPACMOC IMTPECAIIOTIOKEHUEC, OLICHUBATDL IIPABUJIBHOCTD

MnopsaKa nNpoBCACHUA UCCIICA0BAaHUA, NCTIATh BHIBOABI

1.9

MMPOBOAWTL OIIBITHI I10 HaGJIIOZ[eHI/IIO @HSI/I‘ICCKI/IX SIBJICHUM WJIN

¢usnueckux  CBOMCTB  Tel:  (OpMyIHMpOBaTh  IpPOBEpsiEMbIE

MPCATIOJIOXKCHHA, CO6I/IpaTB YCTaHOBKY nus3 MMPECAIIOKCHHOTO

000py0BaHuUs, ONIUCHIBAThH XO/1 ONbITA U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATHh MPSAMBIE U3MEPEHHS C HCHOJIb30BAHUEM aHAJOTOBBIX
npuOOpoB U JATYMKOB (U3UYECKUX BEJIMYMH, CPABHUBATH
pe3ynbTaThl M3MEpPeHHd C yu€TOM 3aJaHHOW  aOCOIIOTHOM

MOrpC€IIHOCTH

MPOBOJIUTh  HMCCIICIOBAHWE 3aBUCUMOCTH OJHOW  (pU3HUECKOU




1.11

BEJIMYMHBI OT JPYrol C HUCHOJIB30BAaHUEM IMPSMBIX H3MEpPEHUIl:
IUITAHUPOBATh HCCJIEI0OBaHNE, COOMpPATh YCTAHOBKY U BBIIOJHATH
U3MEpEeHMs, cienys MpeAJIOKEHHOMY IUlaHy, (DUKCHpOBaTh
pe3yNbTaThl MOYYEHHOM 3aBUCUMOCTH B BUE TaOIuIl U TpaduKoB,

JACJIaTh BBIBOABI 11O PE3YyJIbTAaTaM MCCICHOBAHNA

1.12

MPOBOAUTH  KOCBEHHBIE U3MEpeHHs]  (PU3MUECKUX  BEJIUYHH:
IUIAHUPOBAaTh ~ HM3MEpPEHHs,  coOupaTh  SKCIEPUMEHTAIHHYIO
YCTAHOBKY, CIJI€ysl NPEIJIOKEHHOW HWHCTPYKUMH, U BBIYUCITH

3HA4YCHUC BCIIMYNHBI

1.13

CO6J'II-OI[aTB mpaBuJia TCXHHUKH 0e30macHOCTH I1pu pa60Te C

J1a00paTOpPHBIM 000pPYJOBAaHHEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OIHUCAHUS, UCIOJb3Ys
3HAHUSI O CBOMCTBAaX (PU3MUECKUX SBICHUA W HEOOXOIMMBbIE

(I)I/I3I/I‘IGCKI/I€ 3dKOHOMCPHOCTH

1.15

pacro3HaBaTh MPOCThIC TEXHUYECKHE YCTPOHCTBA U U3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM U CXEMaTHYHBIM PHCYHKaM, COCTaBIISThH
CXCMBbI BHCKTpI/I'—IeCKI/IX HCHCﬁ C IIOCJICI0BATCIIBHBIM nu
napajuieTbHBIM COSIMHEHUEM JJIEMEHTOB, pas3jinyas YCIOBHbBIE
0003Ha4YeHUS

9JICMCHTOB JJICKTPHUICCKUX nenemn

1.16

NPUBOJAUTH TPUMEPHl (HAXOAWTh HH(POpPMAIMIO O TpUMepax)
NPaKTUYECKOTO  HCIONB30BaHHS  (DU3WYECKMX  3HAHUHA B
MOBCETHEBHON JKM3HHM Ui oOecriedeHuss OE30MacHOCTH IPHU
obOparieHun ¢ npubOpaMH H TEXHHMYECKHUMHU yCTPOWCTBAMH,
COXpAaHEHUS 37I0POBbS U COONIOJIEHUS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH Cpee

1.17

OCYIIECTBIISATh MOUCK WHGOpMAIK (HU3UIECKOTO COACpPKAHUS B

cetu MIHTEpHET, HA OCHOBE UMEIOIIUXCS 3HAHUM U IIyTEM CPaBHEHUS

JOITIOJIHUTCIIbHBIX HMCTOYHHUKOB BBIACIATH I/IH(I)OpMaI_[I/IIO, KOTOpasd

SBJISIETCS. IPOTUBOPEUUBON MIIH MOXKET OBITh HEIOCTOBEPHOM

1.18

WCIIOJIH30BaTh TPU BBHITIOJIHEHUM Y4YeOHBIX 3aJaHUi HAy4dHO-
MOMYJISIPHYIO JIMTEPATYPy (PU3NYECKOTO COAEPIKAHUS, CIPABOYHBIC
MaTtepuasibl, pecypcbl cetu HMHTepHeT; BiaAeTh NOpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, IMpeoOpa3oBaHus HHPOpMALUH U3
OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

CO31aBaThb COOCTBEHHBIE IMUCBbMCHHBIC ©W  KPAaTKUC  YCTHBIC




1.19

cooOrmieHus, 0000mas HHPOpPMAIUIO U3 HECKOJBKUX HMCTOYHHUKOB
(bU3NYECKOTO COAepX aHKs, B TOM UYUCIIE MyOTUYHO MPEICTABIATH
pe3yJIbTaThl MPOEKTHOM WM HCCIEA0BATEIBCKON NIESITEIbHOCTH,
Opy ATOM TPAMOTHO UCHOJIb30BaTh HW3YYCHHBIH MOHITHIHBIN
anmapar

Kypca GU3MKH, COMPOBOXK/IATh BBICTYIUIEHHE Pe3eHTaIMen

1.20

MIPH BBITIOJIHEHUN YY€OHBIX TPOEKTOB U UCCIECIOBAHUN (DU3HUECKUX
IIPOLIECCOB pacIpeAeATh 0053aHHOCTH B IPYIIIE B COOTBETCTBUU C
[IOCTABJIICHHBIMU 3a/a4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIAHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, AaJeKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TPYIIBL, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICMCTBHE, IMPOSBISIL  T'OTOBHOCTH

paspemniaTh KOHQIUKTHI




9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITOHATHSA

1.2

pas3inyaTh ABJICHUA IO OIMMCAHWIO UX XapPaKTCPHBIX CBOWCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/IBI/I‘leCKOG SABJICHUC

1.3

pacro3HaBaTh NPOSBICHHE H3YYCHHBIX (PU3MUYECKUX SIBICHUHA B
OKpY’aroIleM MHUpE, B TOM 4Yuciie pU3NUECKHe SIBJICHUS B IPUPOJE,
IpY 3TOM NEPEBOANUTH MPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIJCIATD

CYILIECTBEHHbIE CBOICTBA (IIPU3HAKN) PUZNUECKUX SIBICHUM

1.4

OIMMCBIBATH HU3YUYCHHBIC CBOMCTBA TE€I H (i)PBI/I‘-ICCKI/Ie SABJICHUA,

HCIIOJIb3YA (I)I/ISI/I‘ICCKI/IG BCIIMYMHBI, IIpU OIIMCAHHUU IIPABHIIBHO

TpPakTOBaThb  (U3MYECKUH  CMBICI  HCHOJB3YEMBIX  BEJIMYHH,
o0O3HaueHHsT ¥ eNWHUIBl (U3WYECKUX BEJIMYUH, HAXOIUTh
bopMyIbl, CBS3BIBAIONIME JAHHYI (U3NYECKYI0 BEIMYUHY C
JIPYTUMH BETUYMHAMH, CTPOUTH TPAPHUKH U3YUEHHBIX 3aBUCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U TPOIECCHI,
WCIIONb3ysl M3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHAa U 3alHCHIBATH €0 MaTeMaTUYECKOE

BBIPA’>KCHUC

1.6

O0BSICHATH (PU3MYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallul MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IL1AaroB C MOMOIIBIO 2 — 3 M3yUYEHHBIX CBOWCTBA

buznyeckux sBIEHUH, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemarh pacdy€THhIE 3a/7aud (OMUPAIONIMECS Ha CHCTeMy M3 2 — 3
YpaBHEHHUI), HCHOIB3Ys 3aKOHBI U (OPMYJBI, CBS3BIBAIOIINE
¢usnyeckne BEJWYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3ajadu
3alUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOUINE WIIU
M30BITOYHBIE  JaHHBIE, BBIOMPATh  3aKOHBI W (OPMYIIBI,
HEOOXOJUMBbIE UIsl pEIIeHHs, MPOBOAUTH PAcdy€Tbl M OLEHUBATH
PCATUCTUYIHOCTD

MI0JIYYEHHOTr0 3Ha4€HUs1 (PU3MUeCKOl BeIMUHUHBI

paciio3HaBaThb HpO6J’ICMLI, KOTOPBIC MOKHO PCIINTh IPHU HOMOIIU




1.8

q)HBquCKI/IX MECTOAOB, UCITIOJIB3Ys OITMCAHUC UCCIICA0BAHUA, BBIACIIATD
MMPOBEPACMOC MPCAIOJOXKCHUC, OLICHUBATH NPABUJIIBHOCTL MOPAJAKA
MMPOBECACHUA HCCIICAOBAHUA, JACJIIaTb BLIBOJbI, HHTCPIPCTUPOBATH

PE3YIbTATLL Ha6J'IIOIlCHI/II71 " OITIBITOB

1.9

MPOBOJMUTH OMBITHI O HAONMIONEHUIO (U3MUYECKUX SIBICHUN WIH
(bu3NYECKUX CBOMCTB TEJ: CAMOCTOSATEIBHO COOUPATh YCTAHOBKY U3
M30BITOYHOTO Ha0Opa 00OPYI0BaHMs, OMKICHIBATH XOJI OMbITA U €r0

pe3yibTaThl, (POPMYJIUPOBATH BBHIBOJIBI

1.10

IIPOBOAUTH TPU HEOOXOJUMOCTH CEpPHUIO0 MPSAMBIX H3MEPEHUH,
OTIpeIeTIsisl CpelHee 3HAUYeHUE HM3MepseMOi BenuuuHbl ((PoKycHoe
paccTosiHue coOmparolieil TUH3bI), 000CHOBBIBATH BHIOOP criocoba

HU3MepeHusl (M3MEPUTEIIBHOTO MPUOOpa)

1.11

MNpOBOAWUTL HCCICAOBAHUC 3aBHCHUMOCTEH (I)I/I3I/I‘-IGCKI/IX BCINYHUH C

MCIIOJIb30BaHUEM IIPSAMBIX U3MEPEHUN: IIAHUPOBATh MCCIIEA0BAaHNUE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PHMKCHPOBATH PE3YJIbTAThI
MOJTyYEHHOM 3aBHCUMOCTH (PU3MYECKHX BEIUYUH B BHJIE TaOJIHIU

rpauKoB, JeaTh BEIBOBI IO PE3YJIbTaTaM HUCCIIEIOBAHUS

1.12

NPOBOJIUTH  KOCBEHHBIE  M3MEpPEHHMS  (PU3MUECKUX  BEJIMYMH:
IUIAHUPOBAaTh ~ U3MEpPEHHUs,  coOupaThb  IKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJHATh U3MEPEHHUs, CIEAyd MPEeaJIOKEHHOU
MHCTPYKLMHU, BBIYMCIATH 3HAUEHHME BEJIMYMHBI U aHAJIW3UPOBATh
MOJIy4YEHHbIE PpE3yJIbTaTbl € YYE€TOM 3aJaHHOW MOIPEUIHOCTH

U3MEpEeHU

1.13

CO6J'IIOIL8.TB npaBujia TCXHHUKU 0e301acHOCTH Ipn pa60Te C

1a0b0paTOpPHBIM 000PYOBaHUEM

1.14

pa3ianyaTh OCHOBHBIE NMPU3HAKU W3YUYEHHBIX (PU3UUYECKUX MOJENCH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYEUHBIN
WUCTOYHHK CBETA, JIy4, TOHKas JIMH34, IUIAHETapHas MOJEb aroma,

HYKJIOHHagd MOJCJIb aTOMHOT'O dapa

1.15

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HA WX OINUCAHUS, HCHOJIb3Y
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUH H HEOOXOIUMBIC

(I)I/ISI/I‘-ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl U CXCMAaTUYHBICE PUCYHKH M3YYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  U3MEPHUTENBHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUN Yy4eOHO-IPaKTHUIECKUX

3a71a4, ONTHYECKHE CXEMBI JIIs TOCTPOCHUS N300paKEHUH B TNIOCKOM




3epKaJie ¥ cCOOMpPAIOIIeH JTHH3e

1.17

NOPUBOJAUTH TNPHUMEPHl (HAXOAUTH HMH(POpPMAIUMI0 O NpUMepax)
MPAKTUYECKOTO  HCIOJIb30BaHUA  (PU3MYECKUMX  3HaHMM B
MOBCEHEBHOM KM3HM s obOecriedeHUs Oe30MacHOCTH IpU
oOpamieHun ¢ nOpubopaMu U TEXHHYECKUMH YCTpONCTBaMH,
COXpaHEHMs 3[0pOBbS U COONIONEHHS HOPM 3KOJIOTHYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH Cpene

1.18

OCYIICCTBIISATh MOUCK HMH(pOpMammu (PU3NIECKOTO COJNEPKaHUS B
cetn MHTEpHET, caMOCTOATENBHO (hOPMYITUPYSI TOMCKOBBIN 3aIpocC,
HAXOAWTh TMYTH OMNPEACNEHUS JOCTOBEPHOCTH  MOIYYECHHOM

WH(POPMAIIM Ha OCHOBE MMCIOIIUXCS 3HAHUW M JIOMOJHUTEIHHBIX

HNCTOYHHUKOB

1.19

WCIIOJIB30BaTh TIPU BBHITIOJIHGHUHM Y4YEOHBIX 3aJaHUl Hay4dHO-
MOMYJISIPHYIO JIMTEPATYPY (PUINYECKOTO COJACPIKAHUS, CIPABOYHBIC
Martepuayibl, pecypcbl cetu MHTepHeT; BiaAeTh NpUEMaAMHU
KOHCIIEKTUPOBaHUSI TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIUH U3
OJTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3laBaTb COOCTBEHHBbIE NUCHbMEHHbIE U YCTHBIE COOOILEHUS Ha
OCHOBEe HH(pOpPMAMM M3 HECKOJBKMX HMCTOYHHKOB (DHU3UYECKOTrO
COJIepKaHus, MyOJMYHO TPEACTABIATh PE3yJIbTaThl MPOSKTHOW HITH
UCCIICIOBATENILCKOM  JEATENBHOCTH, 1P 3TOM  I'PaMOTHO
UCIIOJIB30BaTh M3YyYCHHBIM IIOHATUHHBIM ammapar H3y4aeMoro
paznena (U3MKU U COMPOBOXKIATh BBICTYIUIEHHE IpE3EHTAIel C

y4€TOM 0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB

1.21

IPY BBINOJIHEHUH Y4eOHBIX MPOEKTOB U UCCIEN0BaHUN (pru3nyecKux
IPOLIECCOB PACHPEAEIATh 003aHHOCTU B TPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMU 337a4aMH, CJICAWTH 3a BBIIOJHEHUEM IIJIaHA
JEUCTBUM M  KOPPEKTHpPOBaTb €ro, aJeKBaTHO  OLEHUBATH
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TPYIIBL, BBICTPAaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE, MpPOSABIAL  TI'OTOBHOCTb

pa3pemaTh KOHPIUKTHI




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KUIIACC

Kon
pa3neia

Kon

JJIEMEHTA

IIpoBepsiemble Y1€MEHTHI COlEPKAHNS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHPA

1.1

®uszuka — Hayka O Tmpupoje. SIBIEHUS TPUPOJIBI.
duznyeckue SBICHUS: MEXAHUYECKUE, TEIUIOBHIE,

SJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

@dusnyeckne BeTMUYUHBL. M3MepeHune QU3MUECKUX
BenmuunH. Dusuueckne mpubopel.  [lorpemmHocTh

H3MepeHHfI. Me)KI[yHapOI[HaSI CUCTEMA COAMHMUIL

1.3

EcTtecTBeHHOHAYUYHBIN METO] MMO3HAHUS: HAOIIO/ICHUE,
MMOCTaHOBKA HayYHOT'O BOMPOCA, BBIJIBHKEHHE THUTIOTE3,
AKCHEPUMEHT TI0 TMPOBEPKE THUIOTE3, OOBICHEHHE

HaAOJIFOJAEMOTO SIBJICHUS

1.4

Onucanue (bI/I3I/IIICCKI/IX SIBIICHUH C HOMOIIBIO MOIENEH

1.5

[TpakTrueckue paboThI:

H#H#HPar###13mepeHne pacCTOSIHUIM.
HiHParf##l3mepenue 00bEMa KUAKOCTU U TBEPIOTO
Tena.

H#HH#Par###Onpenenenre pa3sMepoB MaJIbIX TEIN.
HH#HParH#l13Mepenre  TeMIiepaTtypsl P TTOMOLIU

KHUIAKOCTHOT'O TCPpMOMETPA U JaTUUKA TEMIICPATYPhI

I[TEPBOHAYA

JIbHBIE CBEAEHIMA O CTPOEHWU BEIIECTBA

2.1

H#HPar###CTpoeHre BelllecTBa: aTOMbl U MOJIEKYJIbI,
ux pasMepbl. ONBITHL, JIOKa3bIBAIOLINE IUCKPETHOE

CTPOCHHUC BCIICCTBA

22

#i#Par### ] pmokenne  yactur,  BemiecTtBa.  CBS3b
CKOPOCTH  JIBIDKCHHSI YacTUI[ C TeMIepaTypow.

bpoyHoBckoe nBrkenue, muddy3us

23

BzaumopeiicTBre yacTHIl BEIIECTBA: IIPUTSKCHUC U




OTTAJIKUBAaHUC

24

###Par### ArperaTHoie COCTOSIHUSI BEIIECTBA:
CTpOEHUE ra3os, KHUJIKOCTEH U TBEPABIX
(kpucTauIMyecKux)  Teil.  B3auMocBA3b  MEXIY
CBOWCTBAMM  BEUIECTB B  DPa3HbIX  arperaTHbIX

COCTOSIHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJBI

2.6

[IpakTuyeckue paboTHI:

###Par###OneHka TraMeTpa aToMa METOI0M PSIOB (C
ucrnoinb30BaHueM ¢Gotorpaduit).

#HHPartt##ONBITEl 0 HAOMIOAEHHUIO  TEIIOBOTO
pacuIMpeHusi ra3oB.

HH#HPar#H#H##0nbpITl 10 OOHAPYKEHUIO JEHCTBUS CUI

MOJIEKYJIAPHOTO HPUTSKEHUS

JIBDKEHUE U B3AMMOJIEMCTBUE TEJI

11 MexaHnueckoe JIBUOKEHHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JBIKEHUE
#H#HParH#Cxopocte.  CpenHsii  CKOpOCTb  TIpH
32 HEPaBHOMEPHOM JBMKEHUHU. Pacdy€T myTu U BpeMeHU
JIBUKEHUS
SIBnenue mHepuuu. 3akoH uHepuuu. Bzaumoneiicteue
33 TN KaK MpUYMHA U3MEHEHHSI CKOPOCTH JIBHKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tela
34 #iH#Par##1 InotHocts BemecTBa. CBsA3b IUNIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €TMHHIIE 00bEMA BEIIECTBA
3.5 Cuna kak XapakTepHCTHKa B3aUMOJICHCTBUS TE
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' IIOMOUIbIO TMHAMOMETpA
37 HiHParf##IBneHne TAroTeHus U cuia Tskectd. Cuna
' TSDKECTH Ha ApYyTUX Iu1aHeTax. Bec Tena. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJIBXEHHUS M TPEHHUE IOKOSL.
' TpeHune B npUpoie U TEXHUKE
19 H##HPar###Crio)keHne CWl, HamnpaBJCHHBIX 110 OJHOM

npsiMoil. PaBHOIEHCTBYIOIIIAST CHIT




3.10

[TpakTrueckue paboOTHI:

OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBHXKCHHS
(mapuka B OKHIKOCTH, MOJEIU AJIEKTPHYECKOTO
apromoOWiiE W Tak pgainee). OmnpeneneHue cCpemHen
CKOPOCTH CKOJIbKEHHUS Opycka WWIM IIapuKa [0
HAKJIOHHON TuiockocTH. OmpeseneHue MIOTHOCTU
TBEéproro  Tema.  ONbITB,  JEMOHCTpPHUpYOIIUE
3aBUCUMOCTh PaCTsDKEHUs (nedopMmaiuu) npy>KUHbI OT
NPWIOKEHHOW cuibl. ONBITEL, JAEMOHCTPHPYIOIIUE
3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKECHHUS OT Beca Tesa U

XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

@u3nyecKue SBJICHY B IIPUPOJIE: IPUMEPHI IBHKEHUS
C pa3JIMYHBIMUA CKOPOCTSIMU B JKMBOW M HEXKUBOM
HPUPOAC,

JICICTBHE CHJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuueckue yCTpoCTBa: TMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEPIBIX TEJI, )KUJIKOCTEI 1 TA30B

4.1

MaBnenue TBEpnoro tena. CrnocoObl yMEHBIIEHUS U

YBCIMUCHUA OaBJICHUSA

42

JlaBnenne rasza. 3aBHCMMOCTb JIaBJICHHUS Traza oOT

00bEMa, Temreparypsl

4.3

Hepez[aqa JaBJICHUA TBép,[lI)IMI/I TCJ1aMU, ) KUAKOCTAMU U

razami. 3akoH Ilackais. [THeBMaTHUeCcKre MallIMHEI

44

3aBUCUMOCTh  JIABJICHHUSI JKUJIKOCTH OT TJIyOWHBI.
I'uapocratudeckuit napajokc. Coobmaroruecs

cocynsl. ['mapaBnuyeckne MexaHU3MbI

4.5

Atmocthepa 3emianm W arMocdepHOe JIaBJICHHUE.
[IpyurHBl  CymIeCTBOBAHHS BO3AYHIHOW  00OJOUYKH
3emun. OmnsIT Toppuueinnu. 3aBUCUMOCTh
aTMoc(epHOro JaBJIEHHS OT BBICOTHI HAaJl YPOBHEM

MOpst

4.6

W3mepenune atmochepHoro masnenus. [Ipubopsr s

U3MEPEHUs aTMOC(EPHOTO 1aBIECHUS

4.7

JleficTBre JKMIKOCTH M Tra3a Ha IOTPYKEHHOE B HHUX




Teno. BelTankuBaromnias (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

IInaBanue ten. Bo3ayxomnnaBanue

4.9

[IpakTuueckue paboThI:

HccnegoBanne 3aBUCHMMOCTH Beca Tejla B BOJE OT
00béMa TOTpY)KEHHOH B IKHUAKOCTH 4YacTH Teja.
OnpeneneHre BBITAIKUBAIOIIEH CUIIBI, JEUCTBYIOIIECH
Ha TeJo, MOrpykéHHoe B KUIKOCTh. IIpoBepka
HE3aBUCHUMOCTHU BBITAJIKUBAIOIICH CHIIBI,
JICUCTBYIOIIEN HA TEJIO B JKUJIKOCTH, OT MAacChl Tena.
OnEBITHL, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD
BBITAJIKUBAIONICH CHJIbI, JEHCTBYIOLIECH Ha TEJIO B
KHUJIKOCTH, OT O0O0BEMa MOTPYKEHHOW B IKHUJIKOCTb
YyacTHU Teda W OT  IUIOTHOCTH  JKUJKOCTH.
KoncTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHUE

JIOJIKU U OTIPENENIEHNE €€ TPY30II0AbEMHOCTH

4.10

dusnyeckue  SBICHUS B TNPUPOJAC:  BIUSHUE
aTMOC(epHOrOo  JaBJeHHUS Ha JKUBOM  OpPraHU3M,

IJIaBaHUE PhIO

4.11

TexHUYeCcKHe YCTPOWCTBA: COOOIIAIOIINECS COCY/IBI,
YCTPOMCTBO BOJOINPOBOAA, THAPABIMYECKHI TIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIITHEBON HAcoC,

apeoMeTp

PABOTA, MOIIIHOCTDB, OSHEPT' A

5.1 Mexanunueckas pabora

52 Mexanudeckasi MOIIIHOCTh

53 [IpocThle MeXaHM3MBI: pblUar, OJOK, HAKIIOHHAsS

. I0CcKOCTh. [IpaBuiio paBHOBECHUs pblyara

54 [IpumeneHue npaBua paBHOBECHS phlyara K OJI0Ky
«3omoroe  mpaBuiao»  MexaHuku.  Koadpdumment

5.5 I1OJIE3HOTO JEUCTBUS MEXAHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanbHast SHEPTUU Teja, MOJHATOTO HaJ 3eMIEH

5.7 Kunernueckast sneprus




5.8

ITonxas MexaHmdeckas OHCPIuA. 3aKOH HM3MEHCHUS H

COXpPaHCHUA MEXaHUYECKOMH SHEPrun

59

[IpakTuueckue paboThI:

#H#Par###Onpenenenre pabOThl CHUJIBI TPEHHS TIPU
PaBHOMEPHOM JBIKCHHU Tejaa IO TOPU30HTAIbHOU
noBepxHocTu. MccnenoBaHue yCIOBHH pPaBHOBECHUS
peiuara. Msmepenne KIIJ[ HakIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUS] MEXaHUYECKON SHEPTUU

5.10

duznyeckue SABICHHUS B npupoJdec: pblyaru B TCIC

YCJIOBCKA

5.11

TexHuyeckue yCTpPOWCTBA: pblYar, MOABWXKHBIA H
HETOJIBWKHBIN OJIOKU, HAKIIOHHAS TUIOCKOCTh, TPOCTHIE

MEXaHU3MBI B OBITY

8 KUIACC

Kon
pasiena

Kon
3JIeMeHTAa

HpOBepﬂeMble 3JIEMEHTDBI COACPKAHUSA

TEIUIOBBIE ABJIEHUA

6.1

OCHOBHbBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOM
TEOpUU CTPOEHMs BemlecTBa. Macca U pa3smepbl
MoJIeKyJd. OIBITBI, NOATBEPKJAIOUIME OCHOBHBIE

TTOJIOKCHUA MOHCKyanHOKHHCTH‘lCCKOﬁ TCOPpUHN

6.2

Mogenu  TBEPIOTO, IKUIKOTO M ra3000pa3HOTO
cocTosiHui BemecTBa. Kpucraminueckue u aMmop@Hbie

TCJIa

6.3

OOBbsicHeHHEe CBOMCTB ra3oB, XKHJIKOCTEH U TBEPBIX TeI
Ha OCHOBE IIOJIOKE€HUH MOJEKYJIIPHOKUHETUYECKOU

TEOPHUH

6.4

CMauuBaHue U KalMUWJIJISIPHBIC ABJICHUA

6.5

TenmoBoe paciiuipC€HUEC U CKATHE




Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO

06 TEIUIOBOTO JIBHKEHUS YaCTHI]

6.7 BuyTtpennsa SHEPIHUS. Cnoco0b1 U3MEHEHMS
BHYTPEHHEH 3HEpPIruM: TEIUIoNeperada U COBEPIICHUE
paboThI

68 Bunel Tennonepeaauun: TEIIONPOBOAHOCTh, KOHBEKIUS,

' U3JTy4YeHue
KomnuectBo  Temmorel.  YaenbHas — TEIIOEMKOCTh

6.9
BEIIIECTBA
TermmooOMeH W TEIUIOBOE paBHOBECHE. YPaBHEHHE

6.10
TEIJIOBOTO OanaHca

611 [InaBneHne U OTBEpAEBAaHME  KPUCTAIMUECKUX

' BELIECTB. Y JieJIbHAs TEIUIOTAa IJIaBJICHUS
[TapooOpa3zoBanue u KoHAeHcauus. VcnapeHue.

612 Kunenue. VYnenbHas TemioTa MapooOpa3oBaHMSL.

' 3aBHCHMOCTB TEMITEPATYPBI KUTIEHHUS OT aTMOC(EPHOTO
JTaBJICHUS

6.13 BrnaxHnocTs BO3myxa

6.14 OHeprus TOIIUBA. Y IeNbHAsI TEIIOTa CTOPaHUS
[Mpunnmner  pabotel  TemoBbix  jaBurareneid  KIIJ]

6.15 TEIJIOBOrO ABUTaTelis. TerioBble JBUTATENN U 3aluTa
OKpY>Karoleu cpeibl
3aKOH COXpaHEHHs M TMPEBpAlllCeHHUs OSHEPruu B

6.16
TEIUIOBBIX MpOLECCax
[IpakTnueckue pabOThI:

HH#HPar#H#H#0NbITEl 10 OOHApPY)KEHUIO JEHCTBUS CHII
MOJIEKYJISIPHOTO MTPUTSKEHUSI.
HH#HPar###ONBITBI  TI0  BBIPALMBAHUIO  KPUCTAJUIOB
ITIOBAPEHHOM COJIM WIH caxapa.

6.17

#HHPartt##OnEITEl 10 HAONIOAEHHIO  TEIIOBOrO
pacIIMPEHUs Ta30B, )KUIKOCTEH U TBEPIBIX TEII.

#HH#HPar#H#Onpenenene JaBieHus BO3Ayxa B OayioHe




HINTPULIA.
H#H#Par###ONbIThI, J1EMOHCTPUPYIOLIUE 3aBUCUMOCTh

AAaBJICHUA BO34yXa OT €To 00BéMa u HarpCBaHusl WA

OXJIAXKICHHUSL.
HiHtPar#Ht#] IpoBepka TUIIOTE3bI JIMHEHHOU
3aBUCHMOCTH  JJIMHBI  CTOJIOMKA  JKMIKOCTH B
TEPMOMETPUUECKON TPYyOKe OT TeMIIepaTyphl.
#H#H#Par###Hal0mroneue U3MEHEHUS BHYTpPEHHEN
SHEPTUM TeJa B pe3ysbTare TeIionepeaadn u paboThl
BHEIIHUX CHUII.

###Par###lccnenopanue SBJICHUST TEIUIOOOMEHA TIPH
CMEIIMBAaHUU XOJIOAHOU U TOpSYEH BOJIBI.
HHtPar#H##Onpenenenue KOJIMYECTBa TEIUIOTHI,
MOJTy9eHHOTO BOJIOW TIPH TEIUIOOOMEHE C HArpeThIM
METAJUTMYECKUM ITUIHHIPOM.

H#HHHPar##OnpeienneHne  yAEIbHOM — TEIUIOEMKOCTH
BCIICCTBA.

###Par###ccneoBanue poliecca UCIapeHus.
#H##Par##H#OnpeneneHre OTHOCUTEIBHON BJIaKHOCTH
BO3/yXa.

#HHPartH##Onpenenenue yAETHHOU TETUIOTHI

IJIaBJICHUS JIbJA.

6.18

®u3nYeCcKHe SBJICHUS B TMPUPOJE: IMOBEPXHOCTHOE
HATSOKCHHWE W KaMWUIAPHBIC SBJICHHS B TMPHPOJIE,
KpHUCTAJUTBI B IpUpoje, u3nyueHne CoiHIa, 3aMep3aHue
BOJAOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHWE POCHI,

TyMaHa, Hesl, CHera.

6.19

TexHuueckue YCTpPOMCTBA: KANWUISAPBL, PUMEPHI
HCII0JIb30BAaHUsl KPUCTAILIOB, JKUJKOCTHBIN TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMAa OTOILUICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOHHA,

ABUT'aTC]Ib BHYTPECHHETO CIOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUA




7.1 OnexTpusanus Tei. J[Ba poaa 3JIeKTpUUECKUX 3aps/I0B
75 BzaumoneiictBue 3apspkeHHbIX Tell. 3akoH Kysona
(3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEI
OT BEJIMYMHBI 3aPSAJA0B U PACCTOSIHUSL MEXKIY TEJIaMHU)
DnexTpudeckoe ToJIe. Hampsok€HHOCTD
7.3 anekTpuyeckoro  moss.  [lpuHImn — cynepno3uimu
AIEKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM yYPOBHE)
Hocurenu snekTpudeckux 3apsiioB. DJIE€MEHTApHbBIN
7.4 anekTpuueckuit 3apsaa. Crpoenne aroma. [IpoBoaHnku
U JUDIIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
6 ONEeKTpUYEeCKHM  TOK.  YCIOBHSA  CYyIIECTBOBAaHUSA
. 3IEKTPUYECKOT0 TOKa. MICTOUHMKM MOCTOSSHHOTO TOKA
JleiicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUUECKUH TOK B
KUIKOCTSAX M razax
o OnekTpuyeckas 1enb. Cuna Toka. ONEKTPUYECKOE
' HaIpsHKeHUe
79 ConpoTusieHue IIPOBOJIHHKA. VYV nenpHoe
' COTIPOTHUBIICHNE BEIIECTBA
7.10 3akon Oma 111 yyacTka 1enu
[locnenoBarenpHOE W MApaJUIEIBHOE  COEAUHEHHE
7.11
MIPOBOJHUKOB
PaGota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
13 DReKTpUUYeCKre 1eNU U MOTPEOUTENH SIEKTPHIECKOM
' sHepruu B ObITy. KOpoTKO€ 3aMbIKaHue
[ToctossHHBIE MarHUThl. B3anmMoaecTBHE MOCTOSHHBIX
7.14
MarHuTOB
iy MarnutHoe moJjie. MarHutHoe mnoje 3eMJIM M €ro

3HA4YCHUC I )KU3HHU Ha 3emie




7.16

OneiT Opcrena. MarHuTHoe TM0JI€ 3JIEKTPHUUECKOrO

TOKa. HpI/IMeHeHI/Ie OJICKTPOMArdHuToOB B TEXHUKEC

7.17

JlelicTBME€ MAarHUTHOTO TOJISI Ha MPOBOJHHUK C TOKOM.

QHCKTpO,I[BI/IFaTeJ'IB IMOCTOSIHHOTO ToKa. Mcnonap30BaHue

SJIGKTpO,HBI/IFaTCHeﬁ B TCXHHYCCKHX YCTPOﬁCTBaX 1 Ha

TPaHCIIOPTE

7.18

OnbiTel  @apagnes.  SIBiaeHHE  AIEKTPOMArHUTHOU

naaykuun. [pasuno Jlenna

7.19

DJeKTporeHeparop. Crioco6b1 HOJTYYEeHUs
JNEKTPUYECKON  BHEPruU.  DJNEKTPOCTAaHLMH  Ha

BO300HOBJISICMBIX UICTOYHHKAX SHCPIrun

7.20

[IpakTuueckue pabOThI:

OMnBITHI IO HAOJTIOICHUIO JICKTPHU3AIMH TEJT MHIYKIIHCH
Y TIPU CONPUKOCHOBEHUH.

HccnenoBanue AeHCTBUS DIEKTPUYECKOTO TOJS Ha
MIPOBOJTHUKY U TUDJIEKTPUKH.

COopka u mpoBepka pPabOThI AIEKTPUYECCKON IETH
IIOCTOSHHOT'O TOKa.

N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa, HIYIIETO
Yyepe3 pe3ucTop, OT COMPOTUBJICHUS PE3UCTOpA U
HaIPsKEHUS Ha PE3UCTOPE.

OINBITHL, JIEMOHCTPHUPYIOITUE 3aBHCHMOCTD
3JEKTPUYECKOTO CONMPOTUBJIECHUSI MPOBOJHUKA OT €ro
JUTMHBI, TUIOIIAIU TIOTIEPEYHOT0 CEUCHHS U MaTepuara.
[IpoBepka TmpaBmwiIa CIOXKEHHS HANPSOHKCHUH TMPHU
MOCJIEIOBATEILHOM COCIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka nmpaBuia Ass CUJIbl TOKA MPU NapaJIeIbHOM
COCIMHEHUU  pe3ucTopoB. OmpenencHue padOTHI
ANEKTPUYECKOTO TOKA, HIYIIETO0 dYepe3 Pe3UCTop.
OnpeneneHre  MOIIMHOCTH — DJIEKTPUYECKOTO  TOKa,

BBIACISIEMOM Ha PpE3UCTOPC. Hccnenopanue




3aBUCUMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY,

OT HanpsbkeHus Ha Held. Onpenenenune K11

Harpesarens. MccnenoBanue MarHuTHOTO
B3aMMO/JICHCTBUS

IIOCTOSHHBIX MAarHuTOB. HSy‘ICHI/Ie MAardmMTHOI'O IIOJIA

MOCTOSIHHBIX MAarHUTOB TMpU WX OOBEAMHEHUU U
pazaenenuun. MccrenoBanue eHCTBUS SIEKTPUIECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
J€MOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI
B3aUMOJICHCTBHUS KAaTYIIKA C TOKOM M MarHuTa OT CHJIbI
TOKAa M HampaBlIeHUss TOKa B Karymike. M3ydeHue
NEHCTBUSI MarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM.
KoncrpyupoBanue u U3yueHHe paboThI
3JIEKTPOABUTATEIA. N3mepenue KITL
ANEKTPOJABUraTeIbHOW ~ yCTaHOBKU.  ONBITBI O
HCCIIEIOBAHUIO SIBIICHUS ANIEKTPOMArHUTHON
WHIYKUWW: UCCJIEIOBAHME W3MEHEHUN 3HA4YeHUs W

HaIlpaBJICHHUA UHAYKIIWUOHHOI'O TOKa

7.21

@dusnueckre SBICHUA B NPHUPOAE: DIIEKTPUUYECKUE
sSBIeHUsI B  atMocdepe, DIEKTPUYECTBO  HKHUBBIX
OpPraHU3MOB, MarHUTHOE T10JIe 3eMJIH, JIpeiid MoTCcoB,
POJIb MATHUTHOTO TIOJIST JIJIS ’KU3HU Ha 3emuie, MOJIIPHOE

CHUAHHUEC

7.22

TexHuueckue yCTpOWCTBA: AJIEKTPOCKOI, aMIEpMETD,
BOJIBTMETP, PEOCTAT, CUETUHK DIIEKTPUUECKON SHEPIHUH,
AJIEKTPOOCBETUTEbHBIE  MPHUOOPHI, HarpeBaTelbHbIE
AIIEKTPOTIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MIPEAOXPAHUTENIH, JIEKTPOMATHUT, JIEKTPOJBUIaTEIIb

MOCTOAHHOI'O TOKA, 'CHEPATOP IMOCTOAHHOTO TOKA

9 KUIACC




Kon Kon
[IpoBepsieMble AIEMEHTHI COIEPIKAHUS
pazzaena AIIEMEHTA
MEXAHUWYECKUE ABJIEHUA
g g1 Mexannueckoe JBWKEHHE. MarepuaibHas TOYKA.
. Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHNE
#i#HPar##HepaBHOMEpHOE NPSAMOJINHEIHOE
8.4 nekeHne. CpeaHsis 1 MTHOBEHHAs CKOPOCTh TeJla TIPH
HEpPaBHOMEPHOM JBUKEHHUU
%5 Yckopenue.  PaBHOYCKOpPEHHOE — IIPSIMOJIMHEMHOE
‘ JIBIDKCHUE
8.6 #i#Par####CBoOoiHOE nagenue. OnpIThl ['anumnes
HiHPar###PaBHOMEpHOE BM)KEHHUE 10 OKPY>KHOCTH.
8.7 [Tepuon u wactora oOpamenus. JIunelHas U yriaoBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHue
8.8 [TepBerit 3akon HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroToHa
8.11 H#H#Par#H#H#1 [puHIMI Cynepro3nluy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
913 ##H#Par###Cuna TpeHus: cuiaa TPEHUS CKOJIbXKEHUS,
' CHUJIa TPEHUS MTOKOSI, IPYTHe BUJIBI TPEHUS
g 14 #H#H#Par###Cuna  TSOHKECTH W 3aKOH  BCEMUPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOJHOTO MaACHUS
8 15 JiBwkenune maHer  Bokpyr Comnuma.  Ilepsas
' KOCMHU4YecKasi CKopocTb. HeBecoMocTh U neperpy3ku
216 PaBHOBecue  MaTepuasbHOM  TOYKH. AOCOIIOTHO
’ TBEPOE TENO
817 #H##Par##HPaBHOBecue TBEPIOTO TeJla € 3aKPEIIEHHOM
' 0Cb10 BpauieHuss. MomeHT cuiibl. LleHTp TskecTu
8.18 Nmnynbe Tena. 3Menenue ummysbca. IMITysibe cuitsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa




8.20

#H#HPart##PeakTUBHOE JIBIHKEHHUE

8.21

Mexanunueckasi paboTa ¥ MOIIHOCTh

8.22

PaGora cun TskecTH, ynpyroct, TpeHus. CBs3b

SHEpPruu U paboThbl

8.23

HOTCHHI/IaﬂBHaﬂ OHEprusa TCjia, IOJAHATOrO HaAI

NOBCPXHOCTBIO 3emiu

8.24

[ToreHnuanbHast SHEPIUs CKATOU MPY>KUHbI

8.25

#HH##Par###Kunetnueckass  sHeprusi.  Teopema o

KMHETUYECKOU SHEPTUn

8.26

Hi#HPar#H##3aKoH cOXpaHEHHUs] MEXaHUYECKOW AHEPTUN

8.27

[IpakTuyeckue paboTHI:

OmpeneneHne CpeHe CKOPOCTH CKOJIBKEHUST OpycKa
WIM JBWKEHHUS IIApHKa MO HAKJIOHHON IUIOCKOCTH.
Omnpenenenne yCKOPEHUs Tella IPU PaBHOYCKOPEHHOM
JIBVDKEHUH 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BPEMEHH MpHU
pPaBHOYCKOPEHHOM  JIBKCHMM  0€3  HadalbHOM
CKOPOCTH.

[IpoBepka THITOTE3BI: €CIM TIPH PABHOYCKOPEHHOM
JIBUKEHUH 0e3 HaualbHOW CKOPOCTH IMYTH OTHOCSTCS
KaK P HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJIHHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPCHHS
CKOJILKGHUSI OT CWJIBI HOPMAIIbHOTO JIaBJICHHSI.
Onpenenenre KOdPPUIMEHTa TPEHUS CKOIBKCHHUS.
Omnpenenenne XECTKOCTH TPYyXUHBL OmpenencHne
paboThl CHIIBI TPCHUS NPH PAaBHOMEPHOM JBHIKCHUH
TeJla IO TOPU3OHTAIBHOM MOBepXHOCTH. OmpeneneHune
paboThl CWJIBI YIPYrOCTH TIpU MOIBbEME Tpy3a ¢
WCTIOJIb30BAaHUEM HETOABM)KHOTO ¥ IOJIBUKHOTO

0JIOKOB

8.28

dusnueckue SIBICHUS B mpupoac: NMPUIKNBBI U OTIIUBEI,
JABHXKCHHEC IIJIAHCT ConHeuyHoMI CUCTCMBI, PCAKTHBHOC

ABUXKCHUC KHMBBIX OPraHnu3MOB




8.29

TexHuueckue yCTPOMCTBA:  CIHIOMETP, JaTYUKH

IIOJIOKCHHS, PaCCTOSAHUA U YCKOPCHUS, PaKCThI

MEXAHNWYECKUE KOJIEGAHHMA 11 BOJIHBI

9.1

KomnebarensHoe JIBUOKEHHE. OCHOBHEIE
XapaKTEPUCTHKN  KOJIGOAHWH: TEepUOJl, YacToTa,

aMIlIUTyaa

92

MaremaTrnueckuii U TNPYKUHHBIH  MasTHUKH.

[IpeBpamienue  sHeprum  mpu  KojedaTeIbHOM

JIIBUKEHUN

93

3aryxatomue KosiebaHus. BeIHyXJeHHbIE KOIeOaHusl.

Pe3onanc

9.4

Mexannueckue BoOaHBL. CBOMCTBA MEXaHMYECKHUX
BoJiH. [IpomonbHble W momepedHbie BOJHBL. JlnnHa
BOJIHBI " CKOPOCTH €€  pacnpoCTpaHCHHUS.
MexaHn4eckre BOJHBI B TBEPIOM TeJ€, CCHICMUYECKUE

BOJIHBI

9.5

3ByK. [’ pomKoCTb 1 BbICcOTa 3ByKa. OTpa)keHUE 3ByKa

9.6

WHudpa3Byk U yIbTpa3ByK

9.7

[IpakTuyeckue paboOTHI:

OmpeneneHne 4YacTOTBl M Iepuoja  KOJIeOaHU
MaTeMaTHYeCKOr0 MasiTHUKA.

OmpeneneHue 4YacTOThl M Iepuoja  KOJIeOaHUi
NpPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBHCHMOCTH Tepuoja KoJjeOaHHiA
HOJIBEIICHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBHCHMOCTH Tepuoja KojeOaHHi
NpYy>KHHHOTO MAasiTHMKa OT Macchl Tpy3a. lIpoBepka
HE3aBHCUMOCTH  TIepHoja  KoiebaHuil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Irpy3a U KECTKOCTH
OpyKUHBL.  V3MepeHne  ycKopeHHs CBOOOJHOTO

IHaaCHUsA

9.8

dusnueckue SBICHUS B npupoac: BOCIPUATHUC 3BYKOB
KNBOTHBIMH, 3CMIICTPACCHUC, celicMHUYecKue BOJIHBI,

LIYHaMH, 3XO




9.9 TexHuueckue yCTpOMCTBa: 3XOJOT, HCIOJIb30BaHUE
' yJIbTpa3ByKa B OBITY U TEXHUKE
OJIEKTPOMATHUTHOE T1OJIE U 3JIEKTPOMAT'HUTHBIE BOJIHBI
101 DNEeKTPOMarHUTHOE MoJje. DIEKTPOMAarHUTHBIE BOJHBI.
10 ' CBolicTBa 3JICKTPOMAarHMTHBIX BOJIH
10.2 [IIxana >71€KTPOMarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupoaa cseta. CKOpOCTb CBETA.
BousiHOBBIE CBOJICTBA CBETA
[IpakTuueckue paboTHI:
10.4 W3ydyeHune CBOWMCTB 3JEKTPOMAarHUTHBIX BOJH C
MOMOIIIbIO MOOUITEHOTO TenedoHa
Ouzuyeckue SBICHUS B MPHUPOJAE: OHOIOTHUECKOE
10.5 NEWCTBHE  BUAWMOTO,  YJIBTPadUOIETOBOTO u
PEHTTEHOBCKOTO M3ITyUeHHI
106 Texuuueckue yCTpOWCTBA: UCTOJIb30BAHUE
' AJIEKTPOMATHUTHBIX BOJIH AJI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JIyueBas mozenb cBeta. IcTOUHUKM cBETa
11.2 [IpssMOnMHENHOE pacIIpOCTPaHEHUE CBETa
13 Otpaxenue cBera. Ilinockoe  3epkano.  3akoH
' OTpa)KeHHUs CBETa
114 [Ipenomnenue cBera. 3aKOH NPEJIOMIICHHS CBETA.
' [losiHOE BHYTpEHHEE OTPaKEHHE CBETA
11.5 JIunza. Xox mydeid B TMH3E
116 OnTnueckas cucremMa (oToamnmnapara, MUKPOCKOIa U
' Teneckona
17 I'maz xak omnruyeckas cucreMa. bim3opykocTs u
' JaTbHO30PKOCTh
11
18 Paznoxenue 6enoro cBeta B criekTp. OnbiTel HploTOHA.
' CrnosxeHue crieKTpaibHbIX LIBETOB. Jlucnepcus ceeta
[IpakTudeckue pabOTHI:
###Par###1ccnenoBanue 3aBUCHUMOCTH yria
OTpa)kKeHHUs CBETOBOTO Jy4a OT YIJIa MaJeHHUs.




11.9

#H#Par###l13yuenne  XapakTEpUCTUK  HM300paskeHUs
IpeMeTa B INIOCKOM 3epKalle.
#H##Par###ccnenosanue 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOIO JIy4ya OT yrja MajeHUs Ha
IPaHMIIE «BO3IYX — CTEKIION.

#i#Par#t## lonyuenne  M300paKeHUH C  MOMOLIBIO
coOuparome JTUH3HI.

#H#HPar##Onpenenenne  (GoKycCHOro paccTOsIHUS U

OINITUYECKOM CUIIBI cOOMparOIeil TNH3BI.
HHHPar###ONbITEL 110 Pa3IOXKEHUIO OEJIOoro CBeTa B
CTICKT.

H#H#Par###ONBITH 10 BOCHPUATHIO I[BETA IIPEIMETOB

NpU UX HAOJIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

11.10

dusnueckue SIBICHUS B mpupoac: 3aTMCHUA COJ'IHIIa n
.HYHBI, OBE€Ta TCJI, OIITUYCCKUC ABJICHHUA B aTMOC(i)epC

(uBet Heba, pedpakiys, paayra, MUPax)

11.11

TexHnueckue YCTpOMCTBA: OUKH, MIEPUCKOII,

(1)0T0annapaT, OIITHYCCKHUEC CBECTOBOABI

12

KBAHTOBGIE ABJIEHWA

12.1

OmnbiTel Pesepdopna u mnaHeTapHash MOJAENb aToMa.

Mogens aroma bopa

12.2

I/ICHyCKaHI/IC 1 TIOINIOICHUE CBETA aTOMOM. KBaHTHI.

JIunenyaTsie CIIEKTPBI

12.3

PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3ITydeHHs

12.4

Crpoenne aromHoro sjapa. HyxinonHas Mozens

ATOMHOI'O d1pa. M3oTomsl

12.5

PanuoaktusHble npeBpamienus. [lepuon nomypacnana

ATOMHBIX AOCP

12.6

ﬂz(epHHe pcaKknuu. 3aKOHBI COXPAHCHUA 3apsA0BOTO U

MaCCOBOI'O YHCECII

12.7

DOHeprusi CBsI3M aTOMHBIX sijep. CBs3b Macchl U

SHEpPIUn

12.8

PeaKI_II/II/I CUHTC3a HW OCJIICHUA AACP. Hcrounnkn

sHepruu CosHIA U 3BE3]




12.9

Snepnas osHepreruka. JlelcTBHE  palMOAKTHBHBIX

I/I3Hy‘leHPlﬁ Ha JKHBBIC OPIraHHU3MbI

12.10

[IpakTuyeckue paboThI:

HaGmtonenne CIUIOIIHBIX W JTMHEWYAThIX CIEKTPOB
U3ITy4EHHUSL.

HccnenoBanue TpEKOB: U3MEPEHUE YHEPTUH YACTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusm).

W3mepenue paanoakTUBHOTO (poHa

12.11

@usnueckue sBJICHUS B IIPUPOJE: ECTECTBEHHBIN
PaauOAKTUBHBIN ¢on, KOCMHMYECKHUE Jy4H,
PagUOAKTUBHOE M3JIy4YEHUE NPUPOJHBIX MUHEPAJIOB,
JEHCTBAE PAJUOAKTUBHBIX HM3JyYCHHH HAa OPraHu3M

YCJIOBCKa

12.12

TexHuueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




MMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeIMETHBIM pe3yabTaTaM
0a30BOr0 yPOBHSI 0CBOCHHS OCHOBHOI 00pa3oBaTe/ibHOMI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBaHusi Ha ocHoBe PT'OC

[Tonumanue ponu  (GU3MKKM B  HAy4YHOM  KApTHHE  MUPA;
c(hopMUPOBAHHOCTh 0a30BBIX TPEACTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUI NPUPOJBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucremoodOpasyroue poin (U3MKK B pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKHM M TEXHOJOIMi, 00 3BOJIIOLUU
($u3MUeCKUX 3HaHUI U MX POJU B LEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJ€ POCCUHCKHUX U 3apyOekHbIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYIKAIOIETO

MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUS O BUJAX MaTepuu (BEIIECTBO W TOJE), O IBIKEHUHM KaK
croco0e CyIIecTBOBaHHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIpHON
TEOpUU CTPOEHUS BEILIECTBA, O (U3NYECKOM CYLIHOCTU SBJICHUUN
OpUposbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX U
KBAHTOBBIX); YMEHHE pa3InyaTh SBICHHUA [0 OIMCAaHUIO UX
XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (U3UYECKOE SIBIICHHE; YMEHHE paclo3HaBaTh INPOSBICHHUE
M3YYEHHBIX (PU3UYECKHUX SBJICHUN B OKPY’KAIOLEM MHUPE, BBLAEISSA

WX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH IOHATHUMHOI'O arrmapara U CHUMBOJIMYECKOI'O
A3bIKa (1)I/I3I/IKI/I M UCIIOJIb30BAHUC UX IJIA PCHICHUSA y‘~I€6HI)IX 3aja4,
YMCHHC XapaKTCPU30BaATb CBOMCTBaA TCII, Q)HSI/I‘IGCKI/Ie SABJICHHUA H

MPOIIECCHI, UCTIOJIB3YSI (PYH/IaMEHTAJIbHBIE U AMITUPUUECKUE 3aKOHBI

YMeHne OIHUCHIBaTh HN3YUYCHHBIC CBOMCTBA TEI H (1)I/ISI/I‘I€CKI/IC

SABJICHUA, UCITIOJIB3YyA (l)I/ISI/ILICCKI/Ie BCIINYMHBI

BrnaseHne OCHOBaMH METOJOB Hay4HOTO IIO3HAHHS C Y4ETOM
coOuroIeHHsI TTpaBuiI 0€30MacHOTO TpyAa: HabroAeHNe PU3HUECKUX

SIBJIEHUI

YMEHHE CaMOCTOSTEIbHO COOMPATH HKCIIEPUMEHTAIbHYIO
YCTaHOBKY U3 JAHHOTO Habopa 000pyI0BaHUS 110 HHCTPYKIIHUH,

OIMMCBIBATH X0 OIIbITAa W 3alIMChIBATH €TI0 PE3YJIbTATHI,




(GopMyIMpOBaTh BBIBO/BI; IPOBEICHUE  HPAMBIX U KOCBEHHBIX
U3MEpEeHun (U3NUECKUX BEJTMYUH: YMEHUE
IUIAHUPOBATh HU3MEPEHUs, CaMOCTOSITEIIbHO

cobupaTth  HKCIIEPUMEHTAIBHYIO  YCTAaHOBKY IO HMHCTPYKLUH,

BBIYUCIIATh 3HAYCHUE BEIMYMHBI U AHAIM3UPOBATH ITOJTYYEHHBIE

PE3YIBTATHI C YYETOM 3aJaHHOU IOTPEUIHOCTH  PE3YJIbTAaTOB

U3MEpEHUN;

MIPOBEJCHUE HECIOXHBIX SKCIHEPUMEHTAIBHBIX HCCIIEIOBAHUN;

CaMOCTOSITEJIbHO COOMpaTh HSKCHEPUMEHTAJbHYIO YCTaHOBKY U

IIPOBOJUTH  HCCIEJOBAaHWE II0  HMHCTPYKLMUH, IIPEICTaBIATH

HOJYYEeHHbIE 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHUJE TaOIHIl U

rpaduKoOB, YYUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI  I10

peE3yjibTaTaM HCCIICAOBAHUA

[TonnMmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOjelei
(MaTepuanbHas TOYka, aOCOIIOTHO TBEPIOE TEIIO, MOJCIIN CTPOCHUS
ra30oB, JKUIKOCTEH M TBEPIBIX TeJ, IUIAHETapHAas MOJEIb aToMa,
HYKJIOHHad MOJECJIb aTOMHOI'O smpa) U YMCHHC NPUMCHATH UX IJIA

00BACHEHUS (1)I/ISI/I‘ICCKI/IX mpoueccoB

YMmeHne o0bICHATh (PU3NYECKUe MPOIECChl U CBOICTBA TeM, B TOM
YUCJIE M B KOHTEKCTE CHUTyalHUd MPAKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIIATH IIPUYUHHO-CIIEACTBEHHBIE CBA3U
U CTPOUTh OOBSICHEHHE C OMNOpOW Ha U3YYECHHBIE CBOICTBa
bU3MYEeCKUX SBICHUM, (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJIENTH

YMeHue pewmatbh pacu€THble 3afauu (Ha Oasze 2 — 3 ypaBHEHHIA),
UCTIONB3Ysl 3aKOHBI W (OpMyIbI, CBsS3BIBaONIME (pU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIllUCBIBaTh KpaTKOE YCIIOBHE 3aJayH,
BBISIBIISITh HEJOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIHI,
HEoOXonuMble Uil €€ pELIeHUs, HCIOJIb30BATh CIIPABOYHBIE
JaHHBIE, TIPOBOJUTH PACUETBI M OLICHUBATh PEATUCTHUUYHOCTD
MOJIyYUEHHOT0  3HA4YE€HUS  (PU3MUECKOM  BEIMYMHBI;  YMEHHE
OTIPEEIISTh PA3MEPHOCTh

(I)HSH‘ICCKOﬁ BCJIIMYNHEI, HOJ'Iy‘-ICHHOﬁ IIpU pCUICHUH 3a0a9U

YmMmenue XapaKTCpU30BaTh IMMPUHIMUIIBLI )IGfICTBHSI TEXHUYCCKUX

YCTPOICTB, B TOM UHUCJIE OBITOBBIX NPUOOPOB, U MPOMBILUIEHHBIX

TEXHOJIOTHUECKHUX MPOIECCOB IO UX OMHCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOIicTBax (U3MYECKUX SBICHUM W HeoOXoaumble (uznueckue

3aKOHOMEPHOCTH




10

VYMeHne HCHoib30BaTh 3HAHUA O (PU3MUECKUX SBICHUSAX B
MOBCEHEBHOM KM3HM s obOecriedyeHUs: 0e30MacHOCTH MpU
oOpaiieHUd Cc  OBITOBBIMM  NPUOOpPaMM U TEXHUYECKUMU
YCTPOHCTBAMM, COXPAHEHUS 3J0pPOBbS U COOJIIOJEHHUS HOPM
HKOJIOTUYECKOTO TOBEJACHUS B OKpY’KAIOLIEH cpeze; MOHUMaHHUe
HEOO0XOIMMOCTH NPUMEHEHUs JTOCTHM)KEHUH (U3UKU U TEXHOJOTMH

AJId paiuOHAJIBHOTO IMPUPOAOII0JIb30BAHUA

11

OneIT TOMCKa, MPeoOpa3oBaHUsA U TPEACTABICHUS HHPOpPMAIUU
(GU3NYECKOro CcoAepX aHUs C HCIOJb30BaHHEM HH(POPMALMOHHO-
KOMMYHHUKaTUBHBIX TEXHOJIOTUl; yMEHUue OLICHUBATh
JIOCTOBEPHOCTH TMOJIy9eHHOW WH(POPMAIMU HA OCHOBE MMECIOIIHXCS
3HAHUM WU JOTOJHUTENBbHBIX HMCTOYHUKOB; YMEHHE MCIOJIb30BaTh
OpY  BBIIOJHEHMHM Y4YeOHBIX 3aJaHUi  HAYYHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3UYECKOro COAEpKAHMS, CIPAaBOYHBIE MaTEpHAIbL,
pecypcel cetu VIHTepHeT, BnajeHuWe 0a30BBIMH  HaBbIKAMU
npeoOpazoBanus HWHPOpPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B
IpYyTryl0; yMEHHE CO3[aBaThb COOCTBEHHBbIE IHUCHMEHHBIE W
YCTHBIE COOOILEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I U3 HCCKOJIbKMX MCTOYHUKOB




HHEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA OI'D

MO ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe JBUKeHHE. MarepuanpHas Touka. Cucrema  OTcyéra.
' OTHOCHUTENBHOCTD JIBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKEeHHUE. CpeiHss CKOpocTh. Dopmyiia st
1.2 BBIUMCIICHUS cpeliHell ckopocTh: v = S/t
PaBHOMEpPHOE NMPSIMOIMHENHOE BUKEHHUE. 3aBUCUMOCTh KOOPAMHATHI TENA OT
BPEMEHHU B CIyyae paBHOMEPHOT'O INPSIMOJIMHENHOTO IBUKEHUS:
13 X)) =x,+uvt
I'paduky 3aBHCUMOCTH OT BPEMEHH JUIS MPOEKIUH CKOPOCTH, MPOEKIIHU
NepeMeleHusl, MyTH, KOOpAMHATHl IMPU PABHOMEPHOM HPSIMOIMHEWHOM
JBUKEHUHN
3aBUCUMOCTh KOOPAMHATHI T€jJa OT BPEMEHM B CIyyae PaBHOYCKOPEHHOTO
MIPSIMOJIMHEMHOTO JIBUKECHHUS:
1
Sl =vp =1+ a = g
@opMybl A NPOEKIUU TMEPEMEILEHUs, MPOESKIUN CKOPOCTH U NPOEKLUUU
YCKOPEHUS IPU paBHOYCKOPEHHOM MPSIMOJUHENHOM JABUKEHUU:
1.4 s.(D=vy, -r—n_\.-i.
2
U.‘f('f) =Upx +4 L,
a (f)=canst,
L)h.: - u-_l.: =2a,s,
I'paduky 3aBUCUMOCTH OT BPEMEHHU ISl MPOCKIMU YCKOPEHHUs, MPOEKIIUU
CKOPOCTH, MNPOEKLIUU MEpPEMELIECHUs, KOOPAUHATHI IMpPU PABHOYCKOPEHHOM
MPSIMOJIMHEMHOM JABM>KEHUU
CBoboanoe nagenue. Gopmysibl, OMKMCHIBAOLINE CBOOOAHOE MAJCHHUE Teja Mo
L5 BEPTHUKAIH (BMKEHUE Tella BHU3 WM BBEPX OTHOCHTEIHHO MOBEPXHOCTH
3emiun). I'paduku 3aBUCUMOCTH OT BpPEMEHM JUI TNPOEKLUH YCKOPEHMS,
MPOEKIIMA CKOPOCTH M KOOPAMHATHI MPH CBOOOJHOM TMaJIeHUU Teia IO




BEPTUKAIH

CKOpOoCTh PaBHOMEPHOTO JIBFDKCHHUS Tella TI0 OKpY>KHOCTH. HampapiieHue
CKOPOCTH.
dopmyna sl BEIYHCICHUS CKOPOCTH 4Yepe3 PaJnyC OKPY>KHOCTH U TIEPUO/T
oOpareHus:
2nR
T

[lentpocTpeMuTenpHoe yckopeHue. HampapineHue LEHTPOCTPEMHUTENBHOIO

yckopenus. @opmyra Jiisl BBIYUCIEHUS YCKOPEHUS:

1.6
2
_ b
TR
dopmyiia, cBsI3bIBAIONIAS IEPUOJ U YACTOTY OOpaIlleHHUS:
V= !
Y &
Macca. [InotHocTh BemecTBa. @opMyiia Ui BBIYUCIEHUS IULIOTHOCTU
i m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClioskeHue CHIl
1.9 SIBnenune unepunu. [lepseiit 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIbL, JEHCTBYOIIEN
Ha TeJo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F2—>1=_F1—>2
L1 Tpenue nokos n TpeHue ckonbxeHus. Popmyia Ui BEIUUCIEHUS MOAYJIS CUIIBI

TPCHUS CKOJILKCHUS:




1.13

Hedbopmarus Tenma. Yopyrue u Heynpyrue aedopmarui. 3aKOoH yIpyrou

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOT'O TATOTCHHSA:

my -,
F o] G N t—_‘_
RZ
Cuna TskxecTd. Y CKOpEeHHe CBOOOHOTO MaICHUSI.
dopmyna 1715 BBIYUCICHUS CUIIBI TSDKECTH BOM3U MoBepxHOCTH 3emiu: F =
mg.
JIBuxenue mianet Bokpyr Connna. [lepBas kocMudeckast CKOPOCTb.

HeBecomocTs u NIEpETPy3KU

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BETUIHHA.
p=mu

I/IMHYJ'ILC cucTteMsl Tei. MI3MeHeHue HMIIYJIbCA. HMHyJ’ILC CHJIbI

1.16

3akoH COXpPAaHCHUA UMITYJIbCA IJIA 3aMKHYTOﬁ CUCTCMBI TCJI:
p=myUy +m,U, =const

PeakTuBHOE OBMKEHNE

1.17

Mexannueckast pabora. @opmyna st BEBIYUCICHUS PaOOTHI CHITBI:

A=Fsoosc

MexaHn4decKas MOIIHOCTb:

1.18

Kunernueckas u moTeHIuagIbHas OHCPI'H:. d)opMyna JJIs BBIYHUCJICHUA

KUHETUYECKON DHEPIUU:

2
mu-
B

Teopema o kuHeTH4Yeckoi 3Heprun. opmMya AJisi BEIYUCIEHUS




HOTCHHH&HBHOI;'I SHEPIruu TCja, MOAHATOIrO

HaJ 3eMIIEH:

E _ =meh
P "

1.19

Mexanuueckas OHECPIuUA:
E=E.+E,

3aKOH COXpaHEHHUs] MeXaHW4Yeckoil sHeprun. opmyna yis 3aKoHa
COXPaHEHHUsI MEXaHUYECKOI SHEePTruu B OTCYTCTBHE CUJI TpeHUs: E = const.

HpeBpameHI/Ie MEXaHHUYECKOM OHCPIUU IIPU HAJIUYNU CHIIBI TPCHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. MomenT cuisl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
[ToaBrxHBIN 1 HeTTOABKHBIN O6510KH. KITJ] MpocThIX MEXaHU3MOB,

n= Anonesnas

‘igaq:aq 2HHA R

1.21

JlaBiieHune TBEPAOTO TENA.
®opMyina 17151 BBIYUCIIECHUS JAaBIE€HUs TBEPOro Tea:

"
P= g

JaBnenue raza. ATMmoc(epHOe TaBJICHHE.

IM'uapocTaTudeckoe 1aBieHUe BHYTPH JKHIKOCTH.

@opMyita 1 BBIYMCIICHUS JaBJICHUS BHYTPU KUIAKOCTHU:

P=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii nmpecc

1.23

3akon Apxumena. dopMmyna i ONPEACICHUS BBITAIKUBAIOIIECH CHIIBI,

ﬂeﬁCTByIOHleﬁ Ha TCJIO, HOl"py}KéHHOC B XXUJAKOCTB UJIM I'a3:

F_ﬂ._l:m. =ng

VcnoBue nnaBanus tena. [InaBanue CYZ0B 1M BO31YXOILIaBaHUEC




1.24

Mexanudeckue KosieOaHus. AMIUIATYAQ, TEPUOJ W YacTOTa KOJICOaHUH.

dopmyia, CBA3BIBAIOLIAS YACTOTY U EPUOJT KOJIeOaHuil:

1.25

MareMaTuyeckuii U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue sHepruu Ipu

K071€0aTeIHLHOM ABMKEHUHN

1.26

3aryxatomue kojebanus. Beinyxennbie konebanus. Pesonanc

1.27

MexaHandecKre BOJHBI. HpOI[OJ'II)HBIG " MOINICPCUHBIC BOJIHBI. I[J'II/IH& BOJIHBI U
CKOPOCTD pacCIipOCTPAHCHUA BOJIHBI:

L=v-1

1.28

3Byk. [')poMKoCTh 1 BbIcOTa 3ByKa. OTpaykeHHe 3ByKOBOW BOJHBI Ha TPaHUIIE

IByX cpell. MH(pa3ByK U yIbTpa3ByK

1.29

Ilpakmuueckue pabomui

W3mepenue cpenHeil MIOTHOCTH BELIECTBA; apXMMEJOBOM CHIIbI; KECTKOCTH
NPY>KUHBL, KOA(PPUIMEHTa TPEHUS CKOJIBXKEHHS; pabOThl CUIIBI TPEHUS, CHUJIBI
YOPYTOCTH; CpeIHEN CKOpOCTU IBMKEHHsI OpycKa 10 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHusi Opycka MpH JBUKEHHU IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoga KojeOaHW MaTeMaTHYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJle0aHUH MpPYKMHHOTO MAasTHUKA; MOMEHTa CHJIbL, JEHCTBYIOIIEro Ha
pblyar; paboThl CHJIBI YOPYTOCTH IpH MOABEME TIpy3a C IOMOIIBIO
HEMOJABIKHOIO OJI0Ka; paboThl CHUJIBI YHPYrocTH IpHU NOABEME TIpy3a C
MIOMOIIBIO TIOJIBM>KHOTO OJI0KA.

HccnenoBanne 3aBUCUMOCTH apXHMEJOBOM CHJIbI OT 00bEMa MOrpYyXKEHHOU
YacTU Tejla M OT IUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOIIECH
CWJIBI OT MAacChl Te€ja; CUJIbl TPEHUS CKOJBXKEHHS OT CHUJIbl HOPMaJIbHOTO
JaBJIEHUsT U OT poJia IOBEPXHOCTH; CWJIbI YIPYTrOCTH, BO3HHUKAIOIIEH B
Npy>XHHE, OT CTeNeHu Ae(opManuy MpYyKUHBI; YCKOpPEHUs Opycka OT yria
HaKJIOHA HAIPaBJISIOINICH; Iepro/ia (acToThl) KoeOaHW HUTSHOTO MasTHHKA
OT JUIMHBI HUTH; IEpUOJIa KoeOaHU| MPYKMHHOTO MAasSTHUKA OT MacChl Ipy3a
1 JKECTKOCTH MPYKUHBI; UCCIIEIOBAHUE HE3aBUCUMOCTH Iepuoja KosieOaHHi
HUTSIHOTO MasiTHUKa OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUS pblyara

1.30

Dusuueckue s6ICHUS 8 npupode.‘ IpUMEPLI ABUKCHHA C PpPa3IMdYHbIMA

CKOPOCTSIMU B )KMBOU U HEXXUBOU NPUPOLE, NEHCTBUE CUIIBI TPEHUS B IIPUPOJE U

TCXHUKC, IIPUIMUBBI W OTJHWBBI, ABUKXCHHUC IUIAHCT ConHeuHoMI CHUCTCMBEI,




pEaKkTHBHOE [BIKEHHUE >KMBBIX OpPraHU3MOB, pblY4ard B TEJIE€ 4YEIOBEKA,
BIMSIHHE aTMOC()EpHOro JaBJIEHUS Ha >KUBOW OpraHus3M, IUIaBaHHE pbIO,
BOCIIpUSITHE

3BYKOB KMBOTHBIMHU, 3CMJICTPSACCHUC, celicMHUYecKre BOJIHBI, HYHaMH, 5XO

1.31

Texnuueckue ycmpoiicmea: CIHIOMETpP, TATYUKU TIOJIOXKCHUS, PACCTOSHUSI U
YCKOpPEHUS, JAMUHAMOMETp, MOMAIIUIMHUKN, PAaKeThl, pbluar, MOIABMXHBIA U
HETIOABUKHBIM OJIOKH, HAKJIOHHAS! TIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,
COOOMIAIONTUECS COCY/IBI, YCTPOHCTBO BOJOMPOBOA, THIPABINYCCKUN Mpecce,
MaHOMETp, O0apoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apEeOMETp, HXOJIOT,

HCIIOJIb30BAHHUE YJIBTPAa3BYKa B 6BITy U TEXHUKE

2 TEITJIOBBIE SBJIEHMS
OCHOBHBIC TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHUYECKOH ~ TEOPHUH  CTPOCHHUS
2.1 BeriecTBa. Mojenu TBEPIOT0, )KUIKOTO U Ta3000pa3HOT0 COCTOSHHIM BElIeCTBA.
Kpucrannmaeckue u amopdabie Tena
55 JlBmxenne dactull BemectBa. CBsA3b CKOPOCTH JIBIDKEHHUSI YaCTHI[ C
' Temmeparypoit. bpoyHosckoe aBmxkenue, nuddysus
2.3 CmayuBaHue U KaNWUISIPHBIC SIBJICHUS
2.4 TernnoBoe paclIupeHue U CKaTue
2.5 TemnnoBoe paBHOBECHE
6 BuyTtpennss sHeprus. Pabora m Terutonepenaya Kak CIOCOObI W3MEHEHUS
' BHYTPEHHEHN SHEPIUH
2.7 Buabl Teronepegaun: TemIONpOBOJHOCTb, KOHBEKIIMS, U3JIyYCHUE
HarpeBanne wu oxnaxzaenue ten. KoaumyecTBO  TemwioTel. Y aenbHas
TEITIOEMKOCTB:
2.8 ; :
Q=cmlt,—t,)
3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX MpoIEccax. YPaBHEHHE TEIIOBOIO
Oairanca:
29
Q1 _Qg +...=0
Ucnapenue n konneHcauus. MI3MeHEeHWEe BHYTPEHHEH SHEPrUU B MPOLECCE
2.10 WCTapeHus U KoHAeHcanuu. Kumenwe KUAKOCTH. YenbHas TemioTa

napooOpazoBanus: L = O/m




2.11

BiraxxHoCcTh BO3yXa

2.12

[InaBnenne u kpuctasmsanus. V3MeHeHHWe BHYTPEHHEM SHEPIUM IpU

IJIAaBJICHUU U KpUCTAJUIU3AlNH. Y aenpHas TemioTa MIaBICHUS:

22

m

2.13

BHyTpeHHsAs »Heprusi cropaHusi TOIUIMBA. YJelbHAs TEIUIOTa CrOpaHHs

TommMBa: ¢ = Q/m

2.14

[Tpuntmne! padotsl TernoBbix aeurareneil. KI1J] TernoBoro nurarens

2.15

IIpakmuyeckue pabomoi

N3mepenue yaenbHON TeIIOEMKOCTH METAJUIMYECKOT0 IWJIMH/PA; KOJIMYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOM KOMHATHOM TeMmmeparypbl (UKCHUPOBAHHOMN
Maccpl, B KOTOPYIO OIIyIIEH HarpeTblii LWIMHID; KOJIMYECTBA TEILIOTHI,
OTJAaHHOT'O HarpeThIM LWJINHAPOM, IOCJE OIyCKaHUS €ro B BOJAY KOMHATHOU
TEMIIEpATypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO31yXa; YACIBHOW TEIIOTHI
IaBiaeHus JbAa. HMccienoBaHne M3MEHEHUs TeMIIEpaTypbl BOJbl IIPHU
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHA IPU CMEUIMBAaHUM XOJIOJAHON U

ropstueii BOJBI; poIiecca UCTIapeHHs

2.16

Duzuyeckue s61eHUs 8 Npupooe: TOBEPXHOCTHOE HATSHKEHNE U KallWJLIIPHbIE
SIBJIGHUS B [IPUPOJIE, KPUCTAJUIBI B IpUpojie, u3nydyenue ConHIa, 3aMep3aHue

BOJIOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHKe pOCH], TYMaHa, HHEsl, CHeTa

2.17

Texnuueckue  ycmpoucmea: — KalWULSIpbl, NPUMEPbl  HMCIOJIb30BAHUS
KpUCTAJIJIOB, JKUJKOCTHBIM TEPMOMETp, JaT4YUK TEMIepaTyphl, TEpMOC,
CUCTeMa OTOIUICHHsSI JOMOB, THTPOMETPBI, ICHUXPOMETp, MHapoBas TypOuHa,
JBUTATEIb

BHYTPCHHCTO CI'OpaHHs

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3J'ICKTpPI3aI_II/I$I TCII. I[Ba Byaa JJICKTPUUCCKUX 3aps10B

32

B3anmoneiicTBue 3apsskeHHBIX Tell. 3akoH Kyiona

33

3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsiaa

34

DnekTpudeckoe mnoje. Hanpspk€HHOCTh snekTpudeckoro motisd. [IpunHimn

CYNEPIIO3ULINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snekrpudeckux 3apsiaoB. JeWCTBHE SIEKTPUYECKOrO MOJs Ha




aneKkTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH

[TocTostHHBIN SNeKTpUYeCKUid TOK. JIeHCTBUS AneKTprudeckoro Toka. Cuma Toka.

Hampsokenue.
3.6 I=gq/t,U=A4/4
DJIEKTPUYECKOE COMPOTUBIICHUE. Y JEIBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R =pl/S
18 3akon Oma a5 yyactka snekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COEIMHEHNUE TPOBOTHUKOB:
. r—TT T o= —
I :I"}q '[r' —'[z'l _L"}-.. R_R]. _R-?
39 [TapannensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U,I=1+1;R=—.
] B . 2
CwmeniaHHbIE COETMHEHUS TTPOBOIHUKOB
3.10 Pabora u momHOCTE AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenna:
3.11 2
. Q=I"-R-t
312 OneiT Dpcrena. MarHuTHoe Moje OPSMOro MPOBOAHMKA ¢ TOKOM. JIuHuM
MarHuTHOM MHIyKIIUN
113 MaruutHoe 1I0JIe MOCTOSIHHOIO MarHuta. B3amMonencTBUE NOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM
3.15 OnbiTel Papajes. SABaeHue 3eKTpoMarauTHON nHayKiuu. [IpaBwio Jlenua
Ilpakmuueckue pabomsi
N3mepeHue  3JEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16

SJICKTPHUYECCKOT'O TOKA, pa6OTBI QJICKTPHUYCCKOI'O TOKaA.
HccrnegoBanne 3aBUCHMOCTH CHJIBI TOK4, BO3HUKAIOLICTO B IIPOBOJHHKC

(pe3ucTopsl, TJaMIIOUKa), OT HAIIPSDKEHUS Ha KOHIAX MPOBOIHUKA; 3aBUCUMOCTH




COTIPOTHBIIEHUS OT JAJIMHBI IPOBOJHUKA, IUIOMIAIH €T0 MONEPEYHOro CEUSHUS U
YAEIBHOTO COPOTUBIICHHUS.

[IpoBepka mpaBuiia AJis SIEKTPUUECKOTO HAMPSDKEHUS MIPH MOCIEA0BaTEIbHOM
COEIMHEHUH TMPOBOJAHHUKOB; MpaBuiIa Ui CHIIBI 3JIEKTPUUECKOTO TOKA MpPH

mapajjicJibHOM COCAMHCHHUU IIPOBOAHHUKOB (pCSI/ICTOpBI u HaMHO‘IKa)

DQusuueckue s6NeHUs 8 Npupooe: SBIEKTPUUECKUE SIBICHUS B aTMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE I0JI€ 3eMJTH, Apei( MmomrocoB,
POJIb MAarHUTHOTO TOJISL ISl )KU3HU Ha 3eMJIe, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIIEPMETpP, BOJIBTMETp, PEOCTar,
CUETYMK  DJIEKTPUYECKON HSHEPruM, 3IJIEKTPOOCBETUTENIbHbIE MPHUOOPHI,

3.18 HarpeBaTellbHbIE AIIEKTPOIPUOOPHI (mpumepsr), JIIEKTPUYECKUE
[IPEIOXPAaHUTENH, D3JIEKTPOMArHuT, 3JIEKTPOJBUraTellb IMOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 DJIeKTpOMarHuTHbIE BOJHEI. [1IKkana 31eKTpOMarHuTHBIX BOJIH

3.20 JlydeBast mozeinb cBeta. [IpsmonnHeliHOE pacripocTpaHEHHUE CBETa

3.21 3akoH oTpaxeHus ceera. [Linockoe 3epkano

3.22 [Ipenomnenue cBeTa. 3aKOH MPETOMIIEHUS CBETA

3.23 Jucnepcus cseta

304 JIunza. Xon nyueit B muH3e. DOKYyCHOE paccTosiHUE JUH3bL. OnTHYecKas cuia

' muH3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckue mpudopbI
Ipaxmuueckue pabomoi
##HParf##l3Mepenne onTUYECKOM CHIIbI coOuparomel JUH3bI;, (OKYCHOTO
pacctosiHusl coOuparomieii JTuH3bI (IO CBOWCTBY paBEHCTBA pa3MepoB
npeaMeTa M M300pakeHus], Kora MpeMET pacroiokeH B JABOHHOM (Qokyce),

3.26 ToKa3aTelisi NPeJIOMJICHHS CTEKIIA.
#H#HPar#t#llccnienoBanue cBOMCTBAa N300paykeHUs, MTOTYYSCHHOTO C MTOMOILBIO
coOuparoel JUH3bI, U3MEHEHHs] (POKYCHOTO PACCTOSHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU yTJIa MIPEJIOMJIEHUSI CBETOBOIO Jyya OT YIJIa MaJIeHUs Ha
IPaHULE «BO3IYX — CTEKIION

397 Qusuueckue saenenus 6 npupoode: 3atmenus Connua u JlyHbl, 1BeTa Tel,

. ONTUYECKUE SIBICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPaxK)
398 Texuuueckue ycmpoiicmea: OYKU, TEPUCKOM, ¢oToamnmnapar, ONTUYECKHE

CBCTOBObBI




KBAHTOBBIE ABJIEHWA

PannoaktuBHOCTH. Anb(a-, Oera-, ramma-u3nyuenus. Peaknuu ansda-u Oera-

4.1
pacrnazia

12 Omnbitel Pesepdopna mo paccesHuro anbda-uactuiu. IlnmanerapHas mopenb

' aroma

43 CoctaB aromHoro spa. M30Torsl

44 [Tepuon momypacnajza aTOMHBIX siziEp

4.5 SInepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI
Dusuueckue s6l1eHUs 8 Npupooe: €CTECTBEHHBIH PaJMOAKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, PaJAOAKTHBHOE H3IYYCHHE TPUPOJHBIX MHUHEPAIIOB,
NeCTBUE PaJIMOAKTHBHBIX U3Iy4eHUI Ha OPTaHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOII, MHIUBHyaIbHBINA JO3UMETp, Kamepa

Bunscona, sinepHasi sHepreTiuka
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