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HOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO 00IIEero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
dI'OC 000, a Taxxe ¢ yuérom (penepanpHoil paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Dusukay.

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUI U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTEIbHON MPOrpaMMBbl, IPE/ICTABICHHBIX B
dI'OC 000, a Takxke ¢ yueToM ¢peaepanbHOoN padouel IporpaMMbl BOCIUTAHUS
U KOHILIETILIUY IIperoAaBaHus yueOHoro npeamera «dusmkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBlI€HO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TI'PAMOTHOCTH OOYYAIOIIMXCS M OpPraHU3alUI0 U3YYECHUS
(u3MKM Ha JEATEIbHOCTHOM OCHOBE. B mporpamme mo (pu3HuKe yYUThIBAIOTCS
BO3MOXHOCTH yueOHOTO npeameta B peanuzainuu tpedboBannit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOydYeHHs, a
TaK)K€ MEKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX Y4YEOHBIX NMPEIMETOB Ha
YPOBHE OCHOBHOTI'O OOIIIEro 00pa3oBaHusl.

[Iporpamma 10 (U3UKE YCTAaHABIMBAET paCIpEeAesieHHe Y4eOHOro
MaTepuasia mo rojaMm oOy4eHus (MO KiaccaM), MpejaraeT MTPUMEPHYIO
MOCJIEI0BATENbHOCTh W3YYEHHUS] TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
MPEAMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yHaroIIuXcsl.

[Iporpamma no ¢usmuke pazpaboTaHa C LENbIO OKa3aHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUM paboyell MporpaMMbl O YYEOHOMY IIPEIMETY.

®dusuka ABIAETCA CUCTEMOOOPA3YIOUIMM Il  €CTECTBEHHOHAYUYHBIX
y4eOHBIX TPEAMETOB, IOCKOJbKY (PU3NYECKUE 3aKOHbl JIEKaT B OCHOBE
MPOIIECCOB UM SIBIICHWM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH, acTpOHOMHUEH W
(du3nueckoii reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUDA,
MpeloCcTaBiIsgeT Haubosiee sICHbIE 00paslibl MPUMEHEHHS HAy4yHOTOo METOoJa
MO3HAHUS, TO €CTh CII0CO0a MOTY4YeHUsI JOCTOBEPHBIX 3HAHUI O MHpE.

Opna u3 rIaBHBIX 3a/1a4 (U3MUECKOr0 00pa30BaHUsS B CTPYKTYpE 0OIIEro
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusukn Ha 0a30BOM YpOBHE TMIPEANOJaraeT OBJAJCHUE
CJIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:



HAay49HO OOBSACHATH SBJICHHA,

OLCHUBATH U ITIOHUMATb OCOOCHHOCTH HaY49HOI'O UCCICIOBAHH,
HHTCPIIPCTUPOBATL JAaHHBIC W MCIIOJIB30BATh HAYYHBIC JJOKA3AaTCIILCTBA
JJIS1 TIOJTYHYCHU ST BBIBOJIOBY.

Ilenn wm3ydeHus (U3MKM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
olpesesieHbl B KOHUEMNIMM IpernojaBaHusi yueOHoro mnpeamera «®dusuka» B
oOpa3oBarenbHbIX opranu3aunusax Poccuiickoit @enepauuu, peanu3yroUUx
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npUOOpEeTeHHEe HMHTEpeca M CTPEeMJICHUS OOYyYaroluxcsi K HaydYHOMY
U3YYCHHUIO TPUPObI, PA3BUTHE WX HHTEIUICKTYAIbHBIX MU TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHUE TPEACTABICHUM O HAy4yHOM METOJi¢ TO3HAHUS W
dbopMHpOBaHKE UCCIIENOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIINIM
SBJICHUSIM;

dbopMHpOBaHHWE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJibTaTa H3y4deHUS
OCHOB CTPOEHHMS MaTEPUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUEe MPEACTABICHUN O PO PUBUKHU VISl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEJACTABICHUNH O BO3MOXHBIX cdepax  Oymaymiei
po¢dheCCUOHAIBHON eI TEILHOCTH, CBSI3aHHOU C (DU3UKOM, MTOrOTOBKA
K JaJibHeWIIeMy 0Oy4eHHUI0 B 3TOM HalpaBJICHUHU.

JIoCTHKEHHE ITHX IeJeH MporpaMMbl 1Mo (pu3uKe Ha YpOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIICAYIOIINX 3a/1ay:

npuoOpeTeHre 3HaHMM O JUCKPETHOM CTPOEHMM BEIIECTBa, O
MEXaHUYECKUX, TETIOBBIX, AMEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

pUOOpETeHNEe YMEHUHN OMUCHIBATH U OOBSICHATH (PU3NUECKUE SIBIICHUS C
MCIIOJIb30BaHUEM TIOJTYYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB pEIICHUsS MPOCTEHIINX pPacYeTHBIX 3a7ad C
MCTIOJb30BaHUEM buznyeckux MojeneH, TBOPYECKUX U
PaKTHKOOPHUEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HaONIonaTh NPUPOIHBIC SIBICHUS U BBIIOJIHATH
OTIBITHI, JJAOOPATOPHBIE padOThI U HIKCIIEPUMEHTAIbHBIE HCCIETOBAHUS C
MCTIOJIb30BaHUEM HU3MEPHUTEIHHBIX TPHOOPOB;

OCBOEHHE TPUEMOB PadOThI ¢ HHPOpMaLHel (U3UUECKOTO COACPHKAHUS,
BKJTFOUYast HHPOPMAITUIO O COBPEMEHHBIX TOCTIKEHUSAX (PU3UKH, aHAH3
Y KPUTHUYECKOE OLIEHUBaHNE NH(POpMAIIH;



e 3HAaKOMCTBO cO cdepamu npodecCHOHANBHOW  JIEATENBbHOCTH,
CBS3aHHBIMM C  (U3UKOH, UM COBPEMEHHBIMH TEXHOJIOTHSIMHU,
OCHOBAHHBIMU Ha JOCTIKCHUAX (HYU3UICCKON HAYKH.

OO1iee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX IS W3Y4eHUs (PU3HKK Ha

06a3zoBoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HE/CN0), B 8
KJacce — 68 yacoB (2 vaca B Hefeno), B 9 kiacce — 102 gaca (3 yaca B Hefielnio).

[Ipennaraemslii B mporpamMme no ¢pu3MKe rnepeueHs 1adbopaTopHBIX paboT u
OTIBITOB SIBIISIETCS] PEKOMEHAATEIbHBIM, YUUTEIb JI€JIaeT BEIOOD MPH MPOBEICHUU
1abopaTopHbIX pabOT U OMBITOB C yY4E€TOM HHIUBUAYaIbHBIX OCOOEHHOCTEN
oOyuaroluxcsi, CIUCKa HKCIIEPUMEHTAIbHBIX 33JaHUM, TIPEJIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOr'0 3K3aMeHa 10 (U3HKe.



COIEPKXAHUE OBYUYEHUA

7 KIIACC
PDu3uKa 1 e€ poJsib B IO3HAHUM OKPY:KaIOLIEro Mupa.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NYECKUE SBICHUS:
MEXaHUYECKUE, TEMIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuyuHbL. M3Mepenue ¢uznueckux BenuuuH. Ouznyeckue
npubopsl. [TorpemHocTs n3mMepenuit MexxyHapoiHas CucTemMa eIuHHII.

Kak ¢usuka u japyrue ecTeCTBEHHBbIE HAyKH U3Y4YalOT TMPUPOIY.
EcTecTBeHHOHAy4HBI METOJ MO3HAHUs: HAOIIOJEHUE, NMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABWKCHUE TUIIOTE3, JKCIIEPUMEHT II0 IPOBEPKE THUIIOTES,
oObsicHeHHe HaldogaemMoro siBieHus. OnucaHue (QU3NUYECKUX SBICHUN C
ITOMOUIBIO MOJIEIEN

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIE

SABJICHUS.
2. @uznyeckue npudOpsl U MpoLeypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM
1 U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHBI AJIEHUS MIKAJIbl U3MEPUTEIBHOTO IpUbopa.

2. M3MepeHue pacCTOSIHUU.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoOB MaJbIX TE.

5. M3mepeHue temreparypsl NMpy MOMOIIM KUAKOCTHOTO TEPMOMETpaA U

JaTYUKa TEMIIEpPaTypBl.
6. IIpoBeneHue nccienoBaHus 10 MPOBEPKE TUIIOTE3bI: JAIBHOCTD MOJIETA
IapyKa, MyIIeHHOTO0 TOPU30HTAIBHO, TEM 00JIbIIE, YeM OO0JIbILIE BHICOTA
ITyCKa.
IlepBoHayajibHbIE CBEICHUA O CTPOCHUM BELeCTBA.

Crpoenue BemecTBa: aToOMbl M MOJIEKYJbI, WX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue dvactul BemiecTBa. (CBsA3b CKOPOCTHM JBHKEHHMS 4YacTHUL[ C
TeMrneparypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoaelicTBue 4yacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOEHUE ra30B, KUAKOCTEN U TBEPABIX
(KpucTayimyeckux) Ten. B3anMocBsI3b MEXly CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U UX ATOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpauuu.

1. HaGmonenue OpoyHOBCKOTO ABUKEHHUS.

2. Habmonenue nuddysnmn.

3. HaGmionenue  saBneHu#, OOBSACHSIOMUXCS  MPUTSHKCHHEM WU

OTTAJIKUBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuaMeTpa aToMa METOJOM psaoB (C  HCIOJIb30BAaHUEM

dororpaduii).

2. OnbIThI O HAOIIOACHUIO TEMJIOBOTO PACIIMPEHHMS Ia30B.

3. OnbIThI 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUSL.

JABUKeHMe U B3aMMOIeCTBHE TeJl.

Mexannueckoe nBUWKEHHE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. Cpeansisi CKOpOCTb IIPU HEPABHOMEPHOM JIBMKEHUU. Pacuer mytu u
BPEMEHU JABUKCHUS.

SIBneHue uHepUHMH. 3aKOH MHEpUUU. B3aummonelcTBUE Ten Kak MpUYMHA
U3MEHEHUS CKOPOCTH [IBWKEHHs Tell. Macca Kak Mepa WHEPTHOCTH Tea.
[ImoTHOCTE BemecTBa. CBA3h IUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHUILIE
o0beMa BEIIECTBA.

Cuita KaKk XapaKTepucTHKa B3auMoencTBrs Teil. Cuia yrnpyrocTu 1 3aK0H
I'yka. M3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpPA. SBIEHHE TATOTEHUS U CUIa
TsokecTd. Chijla TsDKECTHM Ha JApyrux IulaHetax. Bec Ttema. HeBecomocTs.
CrioxkeHne cwil, HalpaBJIEHHBIX MO0 OAHOW NpsMOM. PaBHOmeWCTByrOmas Cui.
Cuna tpenns. TpeHHne CKONBXKEHUS W TPEHUE IOKOA. TpeHue B NpPUPOAE H
TEXHUKE.

Jlemoncmpayuu.

Habnronenue MexaHu4ecKoro IBM>KEHHUS Tela.
N3mepenne cKkOpOCTH NPSIMOJIMHENHOTO JBUKECHMUS.
Habutoienue siBjeHUsI UHEPIIUH.

CpaBHeHHE Macc 10 B3aMMOJIEHCTBHIO TEIL.
CrioxeHune CHJl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnuie pabomuel u onvimol.

1. OmpezneneHne CKOPOCTH PAaBHOMEPHOIO JIBWKEHHMs (IIapvka B
KHUJIKOCTHU, MOJIEJIU AJIEKTPUUECKOTO aBTOMOOWMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHUsI OpyCKa WM MIapHUKa 10
HAaKJIOHHOM IJIOCKOCTH.

1
2
3
4. HabmroneHne n3MeHEHUsI CKOPOCTHU TIPU B3aUMOICHCTBUH TEIl.
5
6

3. OnpexaeneHue MIOTHOCTH TBEPAOTO Tea.



4. OmnBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (Aedopmaiiun)
NPY>XKUHBI OT MIPUIIOKEHHOU CHUJIBI.
5. ONBbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.
JlaByieHHue TBEPIABIX TeJI, :KUIKOCTEH U ra3oB.

JaBnenne. CriocoObl YMEHBIIEHUS W YBEJIWYCHMs JaBieHus. JlaBieHue
raza. 3aBUCHMMOCTh JaBJEHUsA Tra3a OT oO0beMa, Temieparypsl. llepenaua
JABJICHUS] TBEPABIMU TEJaMHU, >KUAKOCTAMH U Ta3amu. 3akoH Ilackans.
[THeBMaTHYECKHE MAIIMHBL. 3aBUCUMOCTH JABJICHUS XUIAKOCTH OT TIyOWHBI.
I'mapocratnueckuii mapamokc. CooOmiaromuecss cocyapl. [uapaBaudeckue
MEXaHU3MBI.

AtMmocdepa 3emin u atmMochepHoe naBieHue. [IpruurHbI CylecTBOBaHUS
BO3AyIIHON 00osouku 3emiu. OnbiT Toppudeiu. M3mepenune arMmocdepHoro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EpPHOTO AaBJEHUS OT BBICOTHI HaJ YPOBHEM
Mops. [Tpubopsl a1 uamepeHust atMochepHOTO JTaBJICHHS.

JlelicTBHE )KUJIKOCTH U Ta3a Ha OTPY>KEHHOE B HUX TeJI0. BhITalikuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JaBJICHUS ra3a OT TeEMIEpaTyphl.

ITepenava naBieHUs )KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBienue necTBust atMochepHOTO JaBJICHHUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHON YacTh

TeJa U IJIOTHOCTH KHIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue niaBaHus TeJl: INIABAHUE WM MOTPYKEHUE TEJ B 3aBUCUMOCTH

OT COOTHOIICHMS IJIOTHOCTEH Teja U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHON
B JKHJIKOCTh YacCTH Tela.

2. OmpeneneHue BBITAIKUBAIONICH CHIIBbI, JCHCTBYIOIIEWM Ha TeEoO,
HOrpyKEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIbI, JIEMCTBYIOLIECH HA
TEJI0 B KUJIKOCTH, OT MAacCHhI TeJa.

4. OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI,
NEUCTBYIOIIEH Ha TEIO0 B JKUJAKOCTH, OT 00BbEMA MOTPYKEHHOW B
JKHMJKOCTD YaCTH TeJIa ¥ OT MJIOTHOCTH KUIKOCTH.
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5. KoncrpyupoBanue apeomerpa WIM KOHCTPYHMPOBAHHME JIOAKU U
onpeneneHue e€ rpy30noabEMHOCTH.
Pa0doTa u MOITHOCTH. JHEpPrusl.

Mexannueckas paboTa. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsl pbluara. [IpuMeHeHWe mnpaBuia paBHOBECUs pblyara K OJIOKY.
«3010TOE TpaBUIO» MexaHuku. KoaQduimeHt nonaeznoro AecTus (mganee —
KIIJI) mpoctbix Mexanu3moB. [IpocTbie MexaHIU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHernueckas W NOTEHLHMAbHAs SHEPIHS.
[IpeBpamieHe OAHOTO BHJAA MEXAHWYECKOM OSHEPruM B JpYyroil. 3akoH
COXPAHEHUS PHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue pabOTHI CHIIbI TPEHUSI IPH PABHOMEPHOM JIBUYKEHUU TeJa

10 TOPU30HTAJIBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBUi paBHOBECHUS phlyara.

3. Hsmepenue KII/I HaKITOHHOM IIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPIHH.

8 KUIACC

TenJioBble ABJIEHUS.

OCHOBHBIE€ TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BelecTBa. Macca u pazMepbl aTOMOB U MOJIEKYJI. OMNbIThI, TOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, XKUIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHUE CBOWCTB ra30B, JKUJKOCTEN U
TBEPABIX TEJI HA OCHOBE IMOJIOXKECHUN MOJICKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaumnBaHKe U KamWUISIpHBIE sIBJICHUS. TemIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TeMHOEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS
gactull. Buytpenuss sueprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH OSHEpIruu:
Terjionepeaaya U coBepuieHWe  paboTel.  Buael  Teronepegavu:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTYYEHHE.

KonugecTBo TermnoTel. Y aenbHas TEIIOEMKOCTh BEIeCTBA. TermiooOMeH u
TEMJIOBOE€ paBHOBecHE. YpaBHEHUE TeruioBoro Oanadca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YEJbHAs TEIUIOTA IUIABJICHUS.
[TapoobpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa



napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(HEPHOro

JTaBJICHUSL.
BnaxHocTts Bo3myxa.
DHeprus TOIMBa. Y IeJibHasi TEIJI0Ta CTOPaHUs.
[Tpunnmner paboTel TerioBbix apurateneit KIIJ temmoBoro asurarers.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TEIUJIOBBIX MPOIECCaX.
Hemoncmpayuu.

1.

2
3.
4.
5
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10.
11.
12.
13.

Ha6nronenne 6poyHOBCKOTO IBYKCHHSI.

Ha6mronenue nuddysun.

Hab6nronenue siBneHuit cMaurBaHus U KaMWJUISIPHBIX SIBJICHUM.
HaGnroaenue TemioBoro pacmpeHus Tel.

N3meHenune naBieHus ra3a mpu U3MEHEHUH 00bEMa M HarpeBaHUU WITU
OXJIQXKICHUH.

[IpaBuna nzmMepeHus TeMIepaTyphl.

Buasl Teruionepeayu.

OxJtaxkaeHue npyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepIiiecHUN paOOThl BHSITHUMHU CHJIAMHU.
CpaBHeHHE TEITIOEMKOCTEHN pa3IMUHbIX BEIIECTB.
Hab6nronenue kunenus.

Hab6nronenue mocTossHCTBA TeMITepaTyphl P TIaBICHUH.
Mojaenu TemIOBBIX IBUTATEICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHHUSL.
OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnbIThl IO HAOJIIOICHHIO TEIUIOBOTO PACUIMPEHHMS Fa30B, )KUJIKOCTEH U
TBEPABIX TEII.

Omnpenenenve AaBleHUs BO3yXa B OAJUIOHE IIIPHIIA.

OneITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTH JIaBJIEHUS BO3AYyXa OT €ro
0o0BbEMa 1 HarpeBaHUs WK OXJIAXKICHUS.

[IpoBepka TruUMOTE3bl JIMHEWHOW 3aBHUCHUMOCTH JUJIMHBI CTOJOMKA
KUIAKOCTH B TEPMOMETPUUECKOUN TpyOKe OT TeMIiepaTyphl.
HaGmonenne u3MeHeHUs BHYTPEHHEH SHEpPruuM Tena B pe3ysibTare
TEIUIONEepe aun U pabOThl BHEIIHUX CHJL.

HccnenoBanue sBJIEHHS TEMJIO000OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuYeu BOJIBI.

Onpenenenue KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOW IpH
TEIIO00OMEHE C HarpeThIM METAJUIMYECKUM IIMIIUHIPOM.



10. Onpezenenye yAenbHON TEIIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCrapeHusl.

12. OnpezeneHre OTHOCUTENIbHON BIaXKHOCTH BO3/1yXa.

13. Onpezenenne yAeIbHON TEMIOTHI IUIABJICHUS JIbJA.

JJIeKTPpHYECKHE U MATHUTHBIE SIBJICHHS.

Onextpusanms Ten. /[Ba poja 3JIeKTpHUUYECKUX 3apsaoB. Bzaummoneincreue
3apspKeHHBIX  Tell. 3akoH KyloHa (3aBUCHMMOCTh CHJIbI  B3aWMOJICHCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXK]Y TEJIaMH).

Onextpuyeckoe noje. Hanpsx€HHOCTh 3nexkTpuyeckoro noss. IlpuHumn
CYIEPIO3ULIMHU HEKTPUUECKUX MM0JIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu 351eKTpruueckux 3apsa0B. DIEMEHTAapHBIA JIEKTPUYECKHM 3apsil.
Crpoenne aroma. IIpoBOOHMKM H JUAINEKTPUKU. 3aKOH COXPaHEHHUs
ANEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHHUS AJIEKTPHUUYECKOTO TOKA.
VCTOYHUKM TOCTOSSHHOTO TOKa. J|eHMCTBUS AJIEKTPUYECKOTO TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B KHUJIKOCTAX U ra3ax.

OnekTpuueckass nenb. Cuina TOKa. OJEKTPUUYECKOE  HANpsHKEHUE.
ComnpoTuBileHHE IPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE BENIECTBA. 3aKOH OMa
Uil ydactka nenu. llociienoBaTenbHO€ MW MapajuIeNIbHOE  COEOUHEHUE
IPOBOJHUKOB.

Pabota W MOIIHOCTBH 3NEKTPUYECKOro ToOKa. 3akoH J[xoyns—Jlenua.
DONeKTpuYecKue Uenu M MOTPEOUTENN JIIEKTPUYECKOW HHEpPruM B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHble  MarHuThl. B3anmonencTBHE  IOCTOSHHBIX  MAarHUTOB.
MarnuTHOe nojie. MarHuTHoe 1osie 3eMJIM M €ro 3Ha4Y€HUE JUIS )KU3HU Ha 3eMJIe.
OneiT Opcrena. MarHuTHOE 1OJIE  DJIEKTPUYECKOro ToKa. IlIpumeHeHwue
ANIEKTPOMATHUTOB B TE€XHHUKe. JI€HICTBME MAarHMTHOrO MOJISI HA MPOBOIAHUK C
TOKOM. DNEeKTPOIBUTATEIb MIOCTOSIHHOTO TOKaA. Hcnons3zoBanne
ANIEKTPOJBUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. I[IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MONMYYEHUS! 3JIEKTPUUECKON SHEpPrumu.
DNEeKTPOCTAHIIMU Ha BO30OHOBIISIEMbBIX HCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

1. DnexTpu3auus Tell.

2. JIBa pona 3JIEKTPUYECKUX 3apAIOB U B3aUMOJEHCTBUE 3aPSKEHHBIX TEIL.

3. YCTpPOMCTBO U IEHUCTBUE DJIEKTPOCKOIIA.

4. DNEKTPOCTaTUYECKAs] MHIYKIIHSL.

5. 3aKOH COXpaHEHUs NEKTPHUUECKUX 3aps/I0B.



6
7.
8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

IIpOBOTHUKY U TUIJIEKTPUKH.

MopnenupoBaHUE CUIIOBBIX JIMHUN AJIEKTPUYECKOTO MOJIS.

M cTOYHMKN TOCTOSTHHOTO TOKA.

JIeHCTBUSA DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUNA TOK B KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenne Cuitbl TOKa aMIIEPMETPOM.

N3mepenne 351eKTpUIeCKOTr0 HANPsKEHUS BOJIBTMETPOM.
Peocrar u MmarasuH COIpOTUBIICHUN.

B3anmonenicTBrEe ITIOCTOSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXXHOCTHU Pa3Ie€JICHUs IOJIOCOB MarHuTa.
MopaenupoBaHue MarHATHBIX ITOJIEW MOCTOSHHBIX MATHUTOB.
OmneiT Dpcrena.

MarsuTHoOE€ 10j€ TOKa. DJIEKTPOMAarHur.

JleficTBME MarHUTHOT'O I10JIs HA IIPOBOJAHUK C TOKOM.
DNEKTPOABUTATEIb ITIOCTOSTHHOIO TOKA.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM MHIYKIIHH.
OmnebiTel @apanes.

3aBUCUMOCTh HAIPABJICHUS WHAYKIUOHHOIO TOKA OT YCIOBHM €ro
BO3HUKHOBEHUS.

DIIEKTPOTE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.
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OneITEl TIO HAONIOACHUIO DJJICKTPHU3AIMU TEJl WHAYKIIMEH © TIpHU
COTIPUKOCHOBEHHH.

UccnenoBanue AEUCTBUS AJIEKTPUUECKOTO TIOJNS HAa TMPOBOJHUKU U
JTUDJICKTPHKH.

CoOopka u npoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSIHHOTO TOKaA.
N3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenne u peryanpoBaHie HAMPsHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHITBI TOKA, UIYIIETO Yepe3 Pe3UcTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PE3UCTOPE.

OnBITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIEKTPUIECKOTO
COTIPOTUBJICHUSI MPOBOJAHUKA OT €r0 JJIMHBI, TUIOMIAJU TOTEPEYHOTO
CEUYCHHS M MaTepuaa.

[IpoBepka mpaBmiIa CIOKECHHS HAMPSOKCHWHA TPH TOCIEI0BATEIHHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuia JUIsl CUJIBI TOKA TPH MapajlICIbBHOM COSIUHEHUHU
PE3UCTOPOB.



10. Onpegenenuie padoThI IEKTPUYECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. OnpeneseHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIErO Yepe3 JaMIIOUYKY, OT
HaIpsHKEHHS Ha HEW.

13. Onpenenenue KII/[ HarpeBarens.

14. VccrenoBaHre MarHUTHOTO B3aUMOJICHMCTBUS IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MarHuTHOrO TOJSl TIOCTOSIHHBIX MArHUTOB TMPU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue AEUCTBUS AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OOBITBL, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIbI B3aUMOJCHCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CHJIbl TOKAa M HANpaBJICHUS TOKAa B
KaTyIIKeE.

18. M3y4yeHue OeiCcTBUSI MArHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl AJIEKTPOIBUTATEINS.

20. U3mepenue KII/I 351eKTpoiBUTaTENbHON YCTAHOBKH.

21. OnbBITHL MO HWCCIIEAOBAHUIO SBJICHUS JJIEKTPOMATHUTHOM WHIYKIWH:
WCCJICIOBAHNE MU3MEHECHUM 3HAYECHUA W HANPABICHUS WHIYKIIMOHHOTO
TOKa.

9 KUIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe nBmxkeHue. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCUTENBHOCTh MEXAHWYECKOI0 JBHKECHUS. PaBHOMEpHOE MPSIMOJIMHEWHOE
nBwxeHue. HepaBHoMepHoe mnpsimMonuHeiiHOe naBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTH TeJia IPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyCKOpeHHOE MpsSIMOIMHEHOE nBHkeHHe. CBOOOIHOE
naaeHue. OneITh | amuies.

PaBHOMepHOE nBMXKEHME MO OKpYKHOCTU. [lepron n yactora oOparieHus.
JIuHeHas u yrioBasi CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IlepBbii 3akoH Herotona. Bropor 3akon Hrerorona. Tperuit 3akoH
Herorona. IIpuHiun cynepno3sunuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHUS,
CUJIa TPEHUS MOKOS, APYTUE BUJIBI TPEHUSL.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nageHus. J[Bmxenne mianet Bokpyr ComHua. IlepBas kocMudeckass CKOPOCTb.
HesecomocTs n neperpysku.



PaBHOBecue MmaTepuanbHOM TOUkH. AOCOIIOTHO TBEP0E TEsl0. PaBHOBecHe
TBEPIOrO TEla C 3aKpPEIUIEHHOW OChIO BpamieHus. MomeHT cuibl. LleHTp
TSIKECTH.

Nmnynsce tena. M3mMenenune numnymnbsca. IMnyibe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbca. PeakTUBHOE ABUKEHUE.
Mexannueckass pabota U MoUIHOCTb. PaboTa cuil TsKECTH, yNpyrocTH,

TPEHHSL.

CBsi3b Hepruu U padotsl. [loTeHIManbHas >HEPTUs Tela, MOJHITOrO

HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHnmanmpHAass JHEPrus CKATOW IPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUH.

Jlemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

Habnrogenne MexaHM4eCcKOro JIBHXKEHHsI Te€lla OTHOCHUTEIBHO Pa3HBIX
TEJl OTCYETA.

CpaBHeHME IyTEd W TPACKTOPHUWA JBHKEHHS OJHOTO M TOrO K€ Teja
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOIO IBUKEHUS.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue ABMKEHUS Tella M0 OKPYKHOCTH.

HaGntoieHne MexaHWYecKuX SIBJICHUHN, MNPOUCXOMAAIIUX B CHCTEME
orcu€ra «Temexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKCHUU
OTHOCUTEJILHO KaOMHETa (PUBUKHU.

3aBUCHUMOCTb YCKOPEHUS TENA OT MACChl TEJIa U ACHUCTBYIOIIEW HA HETO
CHJIBI.

Hab6nronenue paBeHCTBaA CHIT IPU B3aMMOJICHCTBHUH TEII.

N3meHnenue Beca Tesa pu yCKOPEHHOM JBHKEHUM.

Ileperaua uMmimyneca npy B3anMOJECUCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEJl.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habumoienue peakTUBHOTO ABMXKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHHEe MEXAHMYECKOM DHHEPIMM MpPH JBW)KEHUU Tela MOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoncTtpyrnpoBanue Tpakra st pa3roHa U JaJdbHEUIIEr0 PAaBHOMEPHOIO
JBYKEHUS IAPUKA WIH TEJIEHKKH.

Ornpenenenue CpelHEN CKOPOCTH CKOJIBKEHHUs OpycKa WU JIBUXKCHUS
LIAPUKA 10 HAKJIOHHOW TIOCKOCTH.



3. OmpezneneHue yCKOpPEHUs Tella MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM TIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHM MPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauyallbHOM CKOPOCTH.

5. IlpoBepka THUIOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JBWXEHHH 0O€3
HAaYaJbHOM CKOPOCTH MYTH OTHOCSTCA KaK PsJ HEUYETHBIX YHCEI, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHHU OJIMHAKOBHI.

6. MccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHIIbI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenenenue kodhuIeHTa TPEHUS CKOJTBKCHUS.

Ornpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue padOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeEJla
10 TOPU3OHTAIHHOU MOBEPXHOCTH.

10. Onpezienienre  pabOThl CHJIBI YOPYTOCTH TNpU TOIBEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOJABUKHOTO OJIOKOB.

11. I3y4yeHue 3aK0Ha COXPAHEHUS! SHEPTHUH.

Mexanuyeckue KoJieOaHusl U BOJHBI.

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
NEepUoJ, 4YacToTa, aMIUIUTyAa. MaTeMaTH4eCKUid W NPYKUHHBIA MAasITHUKH.
[IpeBparienue sHeprUM MpU KOJIEOATEITHHOM JABUKCHUU.

3aryxatouue  kosiebaHus.  BpIHyxkJeHHble  KojeOanus. Pe3oHaHc.
Mexannueckrne BoJIHbL. (CBOWCTBA MEXAHWYECKHMX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa u BbicOTa TOHA. OTpaxkenue 3Byka. MudpasByk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenwe xoseOaHUM TEN IO AEHUCTBUEM CHIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Habmonienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOmronenue BeIHYXICHHBIX KOJIEOaHHUM U pe30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOIEIH).

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI pE30HAHC.

JIaﬁopamopre pabomul u onvimel.

1. OmpenesieHHMe dYacTOThl M TIepUOaa KOjJeOaHUW MaTEeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOTHI U IEPHO/Ia KOJICOAHHI MPYKMHHOTO MAsITHUKA.
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7.

HccnenoBanue 3aBUCHUMOCTH NEPHUOAA KOJIEOAHMM MNOJABELIEHHOTO K
HUTH I'py3a OT JJIMHBI HUTH.

HccnegoBanne 3aBHCUMOCTH IE€pUOAA  KOJIEOAHUM  MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a.

IIpoBepka HE3aBUCUMOCTH MEpHOJ1a KOJIeOaHU Tpy3a, OJIBEIEHHOTO K
HUTH, OT MacChl Irpy3a.

OneITB, ACMOHCTPUPYIOIIME 3aBUCHMOCTh TEepUOJaa KoJeOaHUi
MPYKUHHOTO MAasgTHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.
N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

3J'leKTpOMaFHHTHO€ MoJI€ 1 3JICKTPOMATHUTHBIC BOJIHLI.
SHGKTPOMaI‘HI/ITHOG ITOJIC. BJIGKTpOMaFHI/ITHLIG BOJIHBI. CsoiicTBa
QJICKTPOMArHUTHBIX BOJIH. [Mxana QJICKTPOMArHuTHBIX BOJIH. Hcnoab3oBaHue
QJICKTPOMArdHUTHBIX BOJIH IJIA COTOBOM CBSI3H.
SHGKTPOMaFHI/ITHa}I IIpupoaa CBCTA. CKOpOCTB cBeTa. BojiHOBEIE CBOMCTBA

CBeETa.
Jlemoncmpayuu.
1. CBOWCTBA IEKTPOMArHUTHBIX BOJIH.
2. BoaHOBBIE CBONCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1.

N3yuenne CBOMCTB ANIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0 MOOUIIEHOTO
tenedona.

CBeTOBbBIC SIBJICHHUS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBera.  lIpsMonuneriHoe
pacnpocTtpanenue cBeta. 3armeHuss ConHna u JIyHel. OTpakeHue cBeTa.
ITnockoe 3epkaino. 3aKOH OTPaKEHUsI CBETA.

[Ipenomnenue cBera. 3aKOH NpeIOMIICHHs cBeTa. llonmHOEe BHyTpeHHEe
oTpakeHue cBeTa. Vcmonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTHYECKUX CBETOBOJAX.

Jluaza. Xom mywert B smn3e. OnThueckas cucTema Qortoanmnapara,
MHKpPOCKONIa M TeJiecKomna. ['7a3 kak onrTuhueckas cucrema. bim3opykocts u
JNAIbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnekTp. OmnbiTel HetoToHa. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. /(ucniepcust ceera.

Jemoncmpayuu.

1.

2.
3.
4

[IpssmonuHeiHOE paclipOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n3o0pakxeHHi B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.



5. OnTUYECKU CBETOBO/I.

6. XoJ Jiydeil B coOuparoIei JuH3e.

7. Xon Jlydeu B paCcCEUBAIOLLIEH JIMH3E.

8. llosydyenue n300pa’keHU C MOMOILBIO JIMH3.

9. Ilpunuun neictBus Qoroanmnapara, MUKPOCKOIIA U TEIECKOMA.

10. Mogenn riasa.

11. PaznosxeHnue 6em10ro cBeTa B CIEKTP.

12. [Tomyuenue 6em10ro CBETa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomuel u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaKEHUsL CBETOBOIO Jiyda OT yriia

1aJICHUSL.
N3yuyenune xapakTeprucTUK N300paxKeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yIjla NPEJIOMIIEHHS CBETOBOTO Jyda OT
yIJIa HaJCHUS Ha TPAHULIE «BO3AYX—CTEKIION.
[TosryueHnune n300paxeHUi ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenve  (OKyCHOrO  pacCTOSHUS U ONTHYECKOH  CHIIBI
coOuparoniei JTMH3HI.
OnBbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnbITHl IO BOCHIPUSITUIO I[BETA MIPEIMETOB IIPU UX HAOJIOJIEHUU Yepe3
IIBETOBbIC (DUIIHTPHI.

KBaHnrtoBbIe sfiBJICHHS.

OneiTel Pezepdopaa u mianerapnas mozaens aroma. Monens atoma bopa.
Hcnyckanue u nornoueHre cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u raMmma-usinydenus. CTpoeHue aToMHOTO
aapa. Hyximonnas wMognens aromHoro sapa. HW3oronbl. PannoakTuBHBIE
npeBpatenus. llepuon nmomypacnana aTOMHBIX I€EP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHMS 3apsAI0BOIO0 U MACCOBOTO YMCEN.
DHeprus CBsi3W aTOMHBIX sAnep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus saep. crounnku 3aeprun ConHLa U 3BE3I.

SnepHas sHepreruka. JleMCTBUS PagMOAaKTUBHBIX W3JIYYCHUN Ha >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIOIIEHUS.
CnekTpsl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpekoB B kamepe Buibcona.
PaboTa cuéTunka HOHU3ZUPYIOUIUX U3TYUEHUH.
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Perncrpanus usinydeHus NpupoAHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnsie pabomul u onvimol.

1. HaOmromeHue CIUTOMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUeHUSI.

2. HccnemoBanue TPEKOB: M3MEPEHHE SHEPTHH YACTHUIIBI IO TOPMO3HOMY

nytu (o poTtorpadusim).

3. W3mepenue pagnoakTuBHOTO (OHA.

IToBTOpPHUTENHLHO-00001AIOIINIA MOYJIb.

[ToBTOpHTETEHO-0000TIIAFOTITHIA MOJTYJTh peHa3HAYCH TUTST
CUCTEMaTH3alMi W OO0OOIIEHUS TMPEAMETHOTO CONIEpKAHUS U OIbITa
JEeSATETLHOCTH, TPUOOPETEHHOTO TIPH M3YYCHUH BCErO Kypca (PU3HMKH, a TaKKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJIApPCTBEHHOMY 3K3aMEHY IO (U3UKE s
00y4Jaronuxcsi, BRIOPABIIMX ATOT YY€OHBIN MPEIMET.

[Tpu n3ydeHnn JaHHOTO MOIYJIS PEATH3YIOTCS U CHCTEMATH3UPYIOTCS BUTBI
TeSATETLHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUYNBACTCS JOCTHKCHUE TIPEIMETHBIX
U METalpeIMETHhIX IUIAaHUPYEMBIX pPE3yJNbTaToB O0Oy4YeHUs, (PopMUpYETCs
€CTECTBEHHOHAYYHas FPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHMUS
SBJICHUM TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSCHATH (HU3MUECKUE
SIBJICHHSI, TIPUMCHSISI TOJydYeHHBIE 3HAHWS, peliaTh 3a7adyd, B TOM YHCIIC
Ka4eCTBCHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHnunuaabHO  JEATEIBLHOCTHBIM  XapakTep  JaHHOTO  pasfena
peanu3yeTcs 3a CUET TOro, 4TO 00YyJarONTMEeCs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TIpejIaracTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHWW pACIO3HABaTh W HAYYHO OOBICHSITH
du3rUecKue ABICHUS B OKPYKAIOIICH MTPUPOJIE M TIOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAy4YHBIE METOJbI HMCCIeAOBaHUS (U3HUECKUX SBIICHUM, B
TOM YHCIIE JJI TPOBEPKHU TUIIOTE3 U MOJTYYSHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HAy4YHBIE OCHOBBI HambOoOJee BaXXHBIX JOCTHKCHUU
COBPEMCHHBIX TEXHOJOTHH, HANMpUMep, TMPAKTHIECKOTO HCIOIb30BAHUS
Pa3TUYHBIX KCTOYHUKOB YHEPTUM HA OCHOBE 3aKOHA MPEBPAIEHUS U COXPAHCHUS
BCEX M3BECTHBIX BUOB SHEPTHH.

Kaxxmas w3 TeM [aHHOTO MOJYJS BKJIIOYACT OKCIEPUMEHTAIBHOE
ucclieoBaHre 0000Mmaromero xapakrepa. Mo ynp 3aBepinaeTcsi mpoBEACHUEM
JMAarHOCTUYECKOM W OIICHOYHOW paboThl 3a KypC OCHOBHOTO OOIIEro
oOpa3oBaHUs.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA

HalpaBJICHO Ha AOCTHXKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W IPCAMCTHBIX
O6paBOBaTeJII>HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBanusl y 00ydaromerocst OyayT chOpMHUPOBAHBI CIEAYIOIMINE TUIHOCTHBIC
pE3yNbTaThl B YaCTH:

1) mIaTpUOTHYECKOI0 BOCIIMTAHMS

- IIPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKOMN
bu3nYecKoil HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTHXKCHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;
2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CY>KJICHUU OOIIECTBEHHO 3HAUUMBbIX
U OTUYECKUX TMpOOJeM, CBA3aHHBIX C TMPAKTUYECKUM TPUMEHEHHUEM
JTOCTHXKEHUM (PU3UKHY;

- OCO3HAHME BAXXHOCTH MOPAIBHO-ITUYECKUX MPHUHIIMIIOB B JACSATEIBHOCTH
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPHUATHE ICTETUYECKUX KauecTB (M3UUECKON HAyKHU: €€ TApMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

- OCO3HAaHHME IEHHOCTH (PU3NUYECKON HAyKHM KakK MOIIHOTO HHCTPYMEHTa
ITIO3HAHKS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHENIIIEH COCTABIISAIOLIEH
KYJIbTYPBIL;

- pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, UHTEpECa K MCCIEeI0BATEIbCKON
JESITETbHOCTH;

S) ¢opvmupoBaHus KyJbTYpPbl 3A0POBbSI U JIMOLMOHAJIBLHOIO
OJ1aromoJry4ms:

- OCO3HaHWE IIEHHOCTH 0e30macHoro o0pa3a KH3HA B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTU TpaBUil 0€30MacHOro MOBEJICHUS Ha
TPaHCIOPTE, Ha JIOPOrax, C JIEKTPUUYECKUM U TEIJIOBHIM 000pYy/I0BaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

- c(hOpMHPOBAHHOCTh HaBBIKA pedIeKCHH, TMPU3HAHUE CBOETO IpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



e - AKTMBHOE Yy4YacTHE B PEIICHUU MPAKTHUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHW3allMk, TOpOJaa, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHON HAMpPaBIEHHOCTH, TPEOYIOMHUX B TOM 4YHCIEe U (PU3HUECKUX
3HAHUM;

e - HHTEPEC K MPAKTUUECKOMY M3Y4YEHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOM;

e 7)3KO0JIOrHYECKOr0 BOCIIMTAHUSA

e - OpPHUCHTAIMS HA TMPUMEHEHUE (PU3NYECKUX 3HAHWUU NJIS pelieHUus 3a7ad B
00JIaCTH OKPY’KAIOIICH Cpeipl, MUIAHUPOBAHUS IMOCTYMKOB M OIICHKHA HX
BO3MOYKHBIX MOCIICICTBUU [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHE TVIO0AJTBFHOTO XapaKTepa SKOJOTHUYSCKHUX MPOOJIeM U MyTel ux
peuIeHHUS;

e 8) amanTanuu K U3MEHSIOIIMMCSH YCJIOBHSAM COLUAJIBHONA M MPUPOAHON
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBHUU IIPH BBIMIOJHEHUH HCCIICIOBAaHUN M
MPOCKTOB (PHM3UYCCKON HAMPABICHHOCTH, OTKPHITOCTh OMNBITY M 3HAHUSAM

APYTHX;

e - TIOBBIIICHHUE YpPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTHICCKYIO
JeSTECIIbHOCTD;,

e - TOTpeOHOCTP B (OPMHUPOBAHMHM HOBBIX 3HAHHUM, B TOM YHUCJE
dbopMyIUpoOBaTh HUIEH, TOHATHS, THIOTE3bl O (U3UYSCKUX OOBEKTaX M
SIBIICHUSX;

e - OCO3HaHHME JePUIMTOB COOCTBEHHBIX 3HAHUU M KOMIIETCHTHOCTEH B
00JacTH (PU3HKWY;

e - IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPHUOOPETECHUH HOBBIX (PU3MUESCKHUX
3HAHUU;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOIbI, 00IIIECTBA
Y DKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e - OLIEHKA CBOMX JCHUCTBUUA C YYETOM BIIMSIHHUS Ha OKPYKAIOLIYHO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynprare ocBoeHHs TporpaMMmbl MO (pu3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywatomierocss  OyayT  cOpMHUpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJIIOYAIOLIHE NO3HABaTEJIbHbIC
YHUBEpCaJbHble Y4YeOHblEe JEMCTBHS, KOMMYHUKATUBHBIE YHHBEPCAJIbHBIC
yueOHbIE ICHCTBHS, PETYIATHBHBIC YHUBEPCATbHbBIC YIeOHBIC JCHCTBHUS.



Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eifiCTBUSA

Ba3oBble Jiornyeckue aAeiicTBHA:

BBISIBIIATh W XaPAaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKH OOBEKTOB
(siBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiaccU(PUKAIMK, OCHOBAHUS
JU1s1 0000ITIEHUS U CpaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B pPaccMaTPHBAEMBIX
dakTax, MAaHHBIX W HAONIOACHUSAX, OTHOCSIIHMXCA K (U3HUICCKUM
SIBJIICHHSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIEC CBSI3U MPU U3YYCHUH (PU3UUECKHUX
SABJICHUM U TPOIECCOB, JeJaTh BBIBOJBI C  KCIOJb30BAHHEM
JEAYKTUBHBIX ¥ MHAYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATH TUHTIOTE3BI O
B3aUMOCBSI3SX (PU3NUECKUX BEITNINH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO pelieHus ydeOHOH (u3nuecKon
3a/1auu (CpaBHEHUE HECKOJBKUX BApUAHTOB pELICHUS, BIOOP Hauboliee
MOJIXOJISIIEr0 ¢ Y4ETOM CAMOCTOSITENIbHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

WCIIOJIB30BaTh  BOMPOCHI  KaK  HCCJIEAOBATCILCKUN  WHCTPYMEHT
MO3HAHUS;

IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (PU3UUYECKUN HKCIIEPUMEHT, HEOOJIBILIOE MCCIEI0BaHNE
(bU3UYECKOrO SIBJICHNUS,

OIICHWBATh HA TPHUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAITHIO,
MOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS UITH DKCIIEPUMEHTA;
CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOACHHMS, OIBITA, UCCIIEIOBAHUS;
MIPOTHO3UPOBATh BO3MOKHOE JajbHEHIee pa3BUTHE (DU3UICCKUX
MPOIIECCOB, a TaK)KE BBIABUTATH MPEATOIOXKEHHUSI 00 WX Pa3BUTHH B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

OPUMEHSTH PAa3JIMYHbIE METObI, THCTPYMEHTHI U 3alPOChl IPU MOUCKE
1 0TOOpe MH(POPMALIUK UK JAHHBIX C YUETOM MPESIOKEHHON yueOHOM
(bu3uYeCKOM 3a1a9H;

aHaJIU3UPOBATh, CUCTEMAaTU3HPOBATH 17} WHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;



CaMOCTOSITENIbHO BBIOUPATh ONTHUMaNIbHYIO (OpMY Mpe/CTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pelIaeMble 3aJladyd HECI0KHBIMU
CXeMaMH, AUarpaMMaMu, HHOU TpauKoi U MX KOMOMHALIUSAMHU.

KOMMyHHKaTHBHbIe YHUBEPCAJIIBHBIC y‘leﬁHble HeﬁCTBHHZ

B X0Ji¢ OOCYXKJICHHS Y4eOHOro MaTepHaa, pe3yIbTaToB J1a00paTOPHBIX
paboT ¥ IPOEKTOB 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/1aeMON TEMBI
Y BBICKA3bIBATh MJICH, HAIICJICHHBIC HA PEIICHNUE 3a/1a4d U TIOIICP>KaHNE
Oaro»keyIaTeIbHOCTH OOIIEHNUS;

COTIOCTaBIIATb CBOM CYXKJICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB
yajora, 0OHapyKUBaTh pa3Inure U CXOJACTBO TO3UIIHM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEICTABIATh PE3YJIBTATHl BBITTOJHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOSKTA);

MOHUMATh M  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHON M|
WHIMBHUAYaJbHOW pPa0bOThl MPU PEHICHUHW KOHKPETHON (HHU3NUECKOM
po0JIeMBI;

MpUHUMATh IETM  COBMECTHOH  JCSATCIBHOCTH, OPTaHW30BHIBATH
JIEUCTBUA TI0 €€ JOCTHKCHHUIO: pPacHpelesaTh PO, O0O0CYXIaTh
IPOIECChl U PE3yJIbTaThl COBMECTHOW pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, TOCTUTass KAYECTBEHHOTO PE3yJIbTaTa
10 CBOEMY HANPABJICHUIO W KOOPAWHHUPYS CBOM JCHCTBUS C IPYTUMHU
YyJeHaMH KOMaH/Ibl;

OIICHUBATh KaYeCTBO CBOETO BKJIaJIa B OOIIUH MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH NIPOOJIEMBI B dKU3HEHHBIX M yU€OHBIX CUTYaLUSX, TPEOYIOIINX
11 pelieHus: GU3NYeCKUuX 3HaAHUM;

OpUEHTHUPOBAThCA B PA3NIMUHBIX MOAXOJAX MPUHITHS pPELICHUN
(MHAMBUAYAJIbHOE, TPUHITHE PEIICHUs] B TPYIINE, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTABJIATh QJITOPUTM pelIeHHus (PU3NUECKON 3aaauu
WIM TUIAHA HCCIIEJOBAaHUS C YYETOM HMEKOIIMXCA pECYpCOB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEeHTHUpPOBaTh Mpeajiaracmbie
BapUAHTHI PEIICHUN;



JACJIaTh BI)I60p 151 6paTI> OTBCTCTBCHHOCTD 34 PCIICHHUC.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh AaJCKBaTHYIO OLIGHKY CHUTyallud U TMpejjararb IulaH eé
W3MEHEHUS;

OOBSACHATh MPUYUHBI JIOCTHKCHHUS (HEIOCTHKEHUSI) Ppe3yJbTaTOB
NEeSTeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBKI B JICSITEIHHOCTH (B TOM YHCIIE€ B X0/ BHITIOJHECHUS
(GU3NYEeCKOT0 WCCIENOBAHWS WM TMPOCKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, M3MEHUBIINXCS CUTyallMid, YCTAHOBJIECHHBIX OIIHOOK,
BO3HUKILUX TPYIHOCTEW;

OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTH €051 HA MECTO JPYIroro YejIoBeKa B XOJI€ CIIOpa WIH JTUCKYCCUU
Ha HAY4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro;
IpU3HABAaTh CBOE MPABO HA OIIMOKY MPHU PEIIeHUH (PU3MUECKHUX 3a7ad
WIHM B YTBEPXKICHUSIX HA HAYYHBIC TEMbI M TaKOE YK€ MPaBo JIPyroro.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

UCIIOJIb30BaTh TOHATHS: (U3UYECKUE U XUMHUYECKUE SIBIICHUS,
HaAOJIIOICHHE, SKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHbIC COCTOSIHHSI BeIecTBa (TBEPIOE,
KUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBIKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJUHEHHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznuuath siBjaeHus (qudPysus, TermmoBoe ABUKEHUE YaCTUIL BEIIECTBA,
paBHOMEPHOE JIBIDKCHHE, HEPAaBHOMEPHOE JBW)KCHHE, WHEPIIHS,
B3aUMOJICHCTBHUE TEJI, paBHOBECHE TBEPJIBIX TEJ C 3aKPEIVIEHHONW OCBIO
BpallieHus, mepefadya aBlICHUS TBEPIABIMH TEJaMH, >KUIKOCTSAMH U
razamu, armocepHoe JaBieHHWEe, IUIABaHWE TeJ, MPEBpaIlCHUs
MEXaHUYECKOW SHEPTUH) TI0 OTTMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUC;
pacmo3HaBaTh TMPOSBICHUE W3YYCHHBIX (U3UUECKUX SBICHUU B
OKPYXKAIoIeM MHUpE, B TOM 4YHcCie (U3UUYECKUE SBIICHUS B MPHUPO/IE:
IPUMEPHI ABMKEHUS C PA3TUIHBIMA CKOPOCTSIMU B JKWBOW W HEKHWBOU
npupoje, ACHCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE



aTMOCc(epHOTo AABJICHUS HA )KMBOW OpPraHu3M, IJIABaHUE PbIO, pplyaru B
TEJEe 4YeIOBEKa, IPU 3TOM IEPEBOJUTH IPAKTUYECKYIO 3a1adyy B
y4eOHYI0, BBIJICIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN) (PU3NUECKUX
SIBJICHUM;

ONUCHIBATh HW3YYEHHBIE CBOHCTBA Tel M (PU3HUECKUE SIBICHUA,
UCHONB3ysl (PU3MYECKUE BEIWYMHBI (Macca, O0BbEM, IUIOTHOCTh
BEILIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIA YIIPYTOCTH,
CUJa TSKECTH, BEC Tella, CWIAa TPEHHs, JaBjieHue (TBEPIOro Teia,
KHUJIKOCTH, Tra3a), BBITAJKHUBAIONIAs CHJIa, MeXaHHU4eckas paboTa,
MOILHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbl, KOA((ULIHEHT MO0JE3HOrO
JEeHCTBUSI MEXaHU3MOB, KUHETUYECKasl U OTEHUUAIbHASI SHEPTUSA), IPU
ONMKMCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJb3YyEMBIX
BEJIMYMH, X 0003HAYEHUS U €AUHUIBI PU3NYECKUX BEIUYHMH, HAXOIUTh
(opMyJibl, CBS3BIBAIOLINE AAHHYIO (PU3UUECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH T'paMKU U3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKIX
BEJINYMH;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U IPOLECCHI,
WCTIONB3YS MpaBuiia CI0KEHUS CUJl (BI0JIb OJHOM MpsiMoii), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, NpaBWUIO PaBHOBECHs pblUara
(Onmoka), «3070TO€ TpPaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUs
MEXaHUYECKON IHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MYecKue SBIEHUS, MPOLECChl U CBOMCTBA TEl, B TOM
YuCJI€ W B KOHTEKCTE CHUTyallMil MPaKTHKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIIBIATh NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
0o0bsCHEHHE U3 1—2 JOTMYEeCKUX IIAroB ¢ ONOpod Ha 1-2 HM3y4EHHBIX
CBOMCTBa  (DU3MYECKUX  SIBJICHUH, (PU3NYECKHX  3aKOHAa  WJIU
3aKOHOMEPHOCTH;

pemiath pacy€THbIe 3aJaud B 1—2 AEWCTBUSA, HMCHOJB3YS 3aKOHBI U
(GopMyIibl, cBsI3bIBatONINE (U3NYECKUE BEITMYMHBI: HA OCHOBE aHaIHM3a
yCIOBUSL 3aJayd  3alUChIBaThb KPAaTKOE YCJIOBHE, TIOJCTaBISAThH
¢u3nueckre BeIUYUHBI B (OPMYJbI U MPOBOJIUTH PACUEThI, HAXOIUTh
CIpaBOYHbIC JAHHbIC, HEOOXOIMMBIEC ISl pElICHMs 3a/ay, OLEHUBATH
PEATUCTUYHOCTH MOTYYEHHON (PU3UYECKON BETNUHHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh NpPH TMOMOIIH
(¢u3MUecCKMX METOJOB, B OINKCAHUMU HCCIECOBAHUS  BBIJICIATH
IpoBEPSIEMOE MIPEATIOIOKEHHE (rumnotesy), pa3nyarh U



UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ynbTaT, HAXOIUTh OMIMOKHU B XOJI€
OTIBITA, JIENIATh BBIBOBI MO €0 pe3yJbTaTaM;

MPOBOAMUTH OMBITHl 10 HAOMIONECHUI0 (PU3WYECKUX SBICHUA WU
¢u3nuecknx ~ CBOWCTB  Tel:  (opmMymupoBaTh  IPOBEPSECMBIC
OpEAnoiaoXKeHus, coOupaTb  yCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH XO/J1 OMbITa U ()OPMYIUPOBATH BHIBO/IBI;
BBITIONHATH MPSMbIE W3MEPEHUs] PACCTOSIHHS, BPEMEHH, MAacChl Tena,
00bEMa, CHJIBI M TEMIEpaTyphl C HCIOJb30BAHHEM AaHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMHUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH MCCIIE0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JIPYTOi C UCTIOJIB30BAHUEM TPSMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH
PaBHOMEPHO JABIDKYIIETOCS Tella OT BPEMEHU IBMKCHHS TEJa, CHUJIIBI
TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 0OpabOTKU MOBEPXHOCTEN
TEJI ¥ HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIA N COIPUKOCHOBEHHUS TE,
CWJIBbl YIIPYTOCTH OT YJUIMHEHUsSI MPY>KUHBI, BHITAJKUBAIONIEH CUJIBI OT
00béMa TOTPY)KEHHOW 4YacTHU Tejda M OT IUIOTHOCTU >KUJKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJO, YCIOBUM IJIaBaHUS TEJl, yCIOBUN PAaBHOBECUS phlyara
u OJIOKOB), y4acTBOBaTh B IUJIAHUPOBAHHHM Y4YEOHOTO HCCIIEIOBAHMS,
COOMpPATh YCTAHOBKY U BBITIONHSTH U3MEPEHUS, CIEIYS MPEATI0KEHHOMY
iaHy, (UKCUPOBATh  pE3yNbTaThl  TOJYyYEHHOW  3aBUCHUMOCTHU
(U3MUECKMX BEIMYMH B BHUJE MPEIIOKEHHBIX TaONMI] U TpadHKOB,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHHUs (PU3MUECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUJIKOCTH W TBEPAOTO Tela, CHJIa TPEHHUS CKOJBKEHUS,
JaBICHWE BO3AyXa, BBHITAIKHUBAIONIAS CWJIA, JCWCTBYIOIIas Ha
HOrpyXKEHHOE B JKUIKOCTb TEN0, KO3(PPUIMEHT MOJIE3HOrO JEHCTBUS
MPOCTBIX MEXAHWU3MOB), CJeAys MPEeNJOKEHHOW HHCTPYKIMHU: TpU
BBITIOJTHEHUH M3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIbHYIO0 YCTAHOBKY U
BBIUMCIISITH 3HAYCHNE UCKOMOW BEJIMUMHBI,

coOnoaTh MpaBUjia TEXHUKM 0O€30MacHOCTH Hpu  padore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHIIUIIBI IEUCTBHS MPUOOPOB M TEXHUYECKUX YCTPONCTB:
BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIUECS COCYJIbI, OapomeTp,
phIYar, MOJIBWKHBINA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh NPUHIMUIBI JEHCTBUS HW3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha UX OMHCAHUA (B TOM YHCIE:



K

NOJIIUITHAKY, YCTPOMCTBO BOJOINPOBOJA, THUAPABIMYECKHI TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHOIb3Ys
3HaHHUA O CBOWCTBAX (DU3MUECKUX SBJICHUN U HEOOXOAUMBIE (PU3HUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEpPHl  (HaXOAUTh UWHEOOPMAIMI0O O MpuUMepax)
PAKTUYECKOTO MCHOJIB30BAHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnst 0€30IaCHOCTH MPU 0OpaIeHUH C MPUOOopaMu
Y TEXHUYECKUMH YCTPOHWCTBAMH, COXPAHEHHUSI 3JIOPOBBS U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH Cpee;
OCYIIECTBIIATh OTOOp HCTOYHUKOB uUHpopManuu B HHTepHere B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUW M TYTEM CpPaBHEHUS pa3JIMYHBIX HCTOYHUKOB
BBIJICISATh MH(MOPMALIMIO, KOTOpas SIBJISETCS NPOTUBOPEUYMBON WU
MOJKET ObITh HEJTOCTOBEPHOM;

UCIOJb30BaTh IPU  BBINOJHEHMM YYEOHBIX 3aJaHMM  Hay4dHO-
HOMYJIAPHYIO JIUTEpaTypy (U3HUECKOrO COAEpXk aHUs, CIPABOUYHBIC
Marepuanbl, pecypcbl ceth  WHTepHEeT, BIajeTh MpUEMAMH
KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3zoBaHuss MHGOPMALMKU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE KPAaTKUE MMCbMEHHBIE U YCTHBIE COOOLICHUS Ha
OCHOBE 2—3 HCTOYHHMKOB HH(POpMaUK PU3NYECKOTO COJEPKAHMS, B TOM
yycie myOJuYHO JeNiaTh KpaTKUe COOOIICHHS O PE3yJIbTaTaX MPOEKTOB
WM y4eOHBIX HCCIEJOBAaHUM, MPU ITOM TIPaAMOTHO HCIOJIb30BAThH
M3YYCHHBIM TOHSATUWUHBIN anmapat Kypca (U3HKH, COMPOBOXKIATH
BBICTYIIJIEHUE NIPE3ECHTALlUEH;

IIPU BBIOJTHEHUM Y4€OHBIX MPOEKTOB M MCCIEAOBAHUI pacnpenemnsith
00s3aHHOCTH B TpyNIl€ B COOTBETCTBUU C MOCTABJIEHHBIMH 3a/Ja4yaMu,
CIIEIUTh 32 BBHIMOJIHEHHEM IUIaHAa JEHCTBUI, aJeKBaTHO OLIEHWBATh
COOCTBEHHBI BKJIaJ] B JIE€ATENBHOCTh TPYIIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOLIUX.
KOHIly oOydeHus B 8 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

WCIIOJB30BaTh IIOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE
IBWKCHUE aTOMOB W MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA,
KpUCTANIMYECKHE U aMOp(HBIE TeJa, HACHIIIEHHBIM U HEHACHIIIEHHBIN
nap, BIIaJKHOCTh BO3/lyXa, TEMIIEPATYpa, BHYTPEHHSS DHEPT UL, TEMIOBOMN
JBUTATEIIb, DJIEMEHTAPHBIN JJIEKTPUUECKHUM 3apsil, JIEKTPUUECKOE MOJIE,



OPOBOJHUKU M JIUAJNEKTPUKH, TIOCTOSHHBIM JJIEKTPUYECKUM TOK,
MarHUTHOE I10JIE;

pasnuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKaTHeE, TEIIonepeaaya,
TEIJIOBOE  PABHOBECHE, CMAuYMBaHUE, KaNWUIAPHbBIE  SBJICHMS,
UCIapeHue, KOH/ICHCalus, IUIaBJICHUE, KpUCTAJUIU3ALHS
(oTBepmeBaHME), KWIIEHHWE, TeIulonepenada  (TEIIONpPOBOJHOCTD,
KOHBEKIUS, U3TyYEHHUE), dIEKTPU3ALMS TEJ, B3aUMOJACICTBUE 3aps0B,
JNEUCTBUS ANEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aUMO/ICICTBUE MAarHUTOB, IEHCTBHE MAarHUTHOI'O MOJISI HA IPOBOJHUK
C TOKOM, 3JIEKTPOMarHuTHasl MHAYKIIKSA) IO OMMCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (hU3HUECKOe
SBIJICHHE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SBJICHHHA B
OKpY’KaIoIlleM MHpE, B TOM 4YHciie (PU3MUECKHUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHME M KallWJULIPHBIE SBICHUS B INPUPOJE,
KpUCTaUIbl B mpupone, uzinydeHue CoiHIA, 3amep3aHue BOJOEMOB,
MOpCKHe Opu3bl, o0Opa3oBaHHE pOCHI, TyMmaHa, UWHEs, CHera,
ANEKTPUYECKUE SIBJICHUS B artMocdepe, DIEKTPUYECTBO IKUBBIX
OpraHW3MOB, MarHUTHOE ToJe 3eMJH, Jpeild MoIarcoB, poJib
MarHUTHOTO TOJIS JUISl KU3HHM Ha 3emiie, MOJSIPHOE CHUSHHE, IPU 3TOM
MEPEBOIUTh  MPAKTUYECKYI0  3aayy B  y4eOHyI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBICHUN;
ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (PU3NYECKHUE SIBICHUA,
UCTIOJb3Ys (PU3NUecKHe BEIMUMHBI (TeMrepaTypa, BHyTPEHHSS SHEPT U4,
KOJIMYECTBO TEIUIOTHI, YJE€IbHAs TEIJIOEMKOCTh BELIECTBA, yJEJIbHAs
TEIJIOTa TUIaBJIEHUS, yAeNbHAs TEeIIoTa MapooOpa3oBaHUs, yAeNbHAs
TEIJIOTa CrOpaHusl TOIUIMBA, KOA(P(OUIMEHT TOJIE3HOTrO JEHCTBHUS
TEIUIOBOM  MAalIMHBI,  OTHOCUTENbHAs  BJAXHOCTb  BO3JyXa,
ANEKTPUYECKUN 3apsAll, CUjJa TOKa, OJJIEKTPUUYECKOE HaNpsHKEHUE,
CONPOTUBJICHUE NPOBOJHUKA, YACIBHOE CONPOTUBIEHUE BEIIECTBA,
paboTa ¥ MOIIHOCTb JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUH MPABUIHHO
TPaKTOBATh (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEIMYMH, 0003HAYEHUS
U €IMHUIBI PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (DU3MYECKYI0 BEIMYMHY C JPYTMMU BEJIMYWHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U TPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
CTPOEHHS BEIECTBA, IPUHIMII CYTIEPIIO3HUIIMH M10JE€H (Ha KAYU€CTBEHHOM



YPOBHE), 3aKOH COXpaHEeHHs 3apsjaa, 3akoH OMa g ydacTka LeMH,
3akoH Joyns—JIeHa, 3aKk0H COXpaHEHUsI SHEPTUH, IIPU STOM JaBaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA M 3aIMCHIBATh €T0 MaTEeMAaTHIECKOE
BBIPAKEHUE;

OOBACHATH (PU3MYECKUE MPOLIECCHl U CBOMCTBA TeNl, B TOM YHUCIE U B
KOHTEKCTE€  CHUTyallMii  NPaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBIIATH TIPUYNHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKHX IIaroB ¢ OMopoil Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHHUH, (PHU3NIECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIE 3aJayd B 2—3 JEWCTBHUS, HCIOJb3Yys 3aKOHBI U
dbopmMybl, cBs3bIBaOMKUE (GU3MUECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 3aJla4d 3aIUCBIBaTh KPATKOE YCIIOBHUE, BBISBIIITH HEAOCTATOK
JAHHBIX JUISl pElIeHUs 3ajladyd, BBIOMpPATh 3aKOHBI W (POPMYJIBI,
HeoOXonuMbIe JUIsl €€ pelieHus, MPOBOJUTh Pacdy€Thl U CPaBHUBATH
MOJIYYeHHOE 3HAaYeHUE (PU3NUECKOIN BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEUIUTh MPHU TMOMOIIH
(GU3UYECKUX METOJ/OB, UCIOJIb3Ysl ONMHMCAHUE WCCIICIOBAHMS, BBIJCIATh
MPOBEPSIEMOE TPEIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEICHUS UCCIIENO0BAaHMS, J1€JIaTh BBIBOJIBL;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKHX SBICHUN WU
bu3uYeCcKX CBOMCTB Ten (KamwUIpHbIE SIBJICHUS, 3aBUCHUMOCTD
JABJICHUSI BO3AyXa OT €ro o0bhEMa, TeMmepaTypbl, CKOPOCTU Mpoliecca
OCTBIBAHUSI M HArpEBaHUsl MPU H3IYYCHUHU OT IBETA M3IIyYarolleh
(TmorJyomarome) MOBEPXHOCTH, CKOPOCTh HCIIApEHUs] BOJBI  OT
TEMIIEPATypbl KUJIKOCTU MU IUIOMAAN €€ MOBEPXHOCTH, IJIEKTPU3ALMS
T€I W B3aUMOJICHCTBHE DJICKTPUUECKUX 3aAPSIOB, B3aUMOJCHUCTBUE
MOCTOSIHHBIX MarHuTOB, BU3yaJn3alllsl MAarHUTHBIX MOJIEH MOCTOSHHBIX
MAarHuTOB, JEHCTBUS MArHUTHOTO TMOJS HAa MPOBOJAHUK C TOKOM,
CBOMCTBA 3JICKTPOMArHuTa, CBOMCTBA JIEKTPOJBUIATENS MTOCTOSHHOTO
TOKa): (OPMYIUPOBATH MPOBEPSIEMBbIC MPEAMNOIOXKEHUS, COOMpaTh
YCTAHOBKY M3 MPEJIOKEHHOT0 000PY/I0BaHUS, OMIMUCHIBATH XOJ1 OIbITA U
bopMyIUpOBaThH BHIBOJIHI,

BBIMIOJIHATh MPSAMbIE HM3MEPEHHS] TEMIIEpaTypbl, OTHOCUTEIHHOMN
BJIIA)KHOCTH BO31yXa, CWJIbl TOKA, HAINPSHKEHUS C UCIIOJIb30BAHUEM
aQHAJIOTOBBIX MPUOOPOB U AATYMKOB (PU3NUECKUX BEIMYUH, CPABHUBATH
pe3yabTaThl U3MEPEHHM ¢ YUETOM 3aaHHOM a0COTIOTHON MOTPEITHOCTH;
MPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEITMYUHBI
OT JPYrol C HCHOJIb30BAHUEM TIPSIMBIX HU3MEPEHUN (3aBUCHUMOCTD



COMPOTHUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, TUIONIAJM IMONEPEUHOTO
CEUYECHHUS] U YJIETBHOTO COIPOTHUBJICHHS BEIIECTBA IMPOBOJIHUKA, CHUJIbI
TOKa, MAYIIETO0 4Yepe3 MPOBOJHUK, OT HAIpPsDKEHHUS Ha TMPOBOJHMKE,
WCCJIEIOBAaHUE IIOCJIEOBATEIFHOTO M TMapajIeIbHOTO COCAMHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HUCCIEIOBAaHUE, COOMpPATh YCTAHOBKY M
BBITIOJIHATh U3MEPEHHUS, ClIelysl PEIJIO)KEHHOMY IIaHy, (PUKCHUPOBATH
pe3yNnbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BHJE TaONHIl U TPA(HUKOB,
JIeJIaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMS,

MPOBOANTH KOCBEHHBIE W3MEpPEHHs (U3NYECKUX BEIUYUH (yAelbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBJICHHE NPOBOJHMKA, paboTa u
MOIIIHOCTb AJIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUs, COOMPATh
HKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CIEIYys MPEATOKEHHON MHCTPYKIIHUH,
Y BBIUUCIISITh 3HAUCHUE BEIMYUHBL

coOnofaTh IMpaBWia TEXHUKM 0€30IacHOCTM Mmpu  pabore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHHUS (B TOM YHUCIE:
CHCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MTapoBasi TypOMHA, aMIIEPMETP,
BOJIBTMETP, CUETUUK BJIEKTPUUECKON IHEPIHH, dJIEKTPOOCBETUTEIbHBIE
puoOOPHI, HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpuMepsI),
AIIEKTPUYECKUE TPEAOXPAHUTENN, DIECKTPOMATHUT, JIEKTPOJBHUTATENb
MOCTOSIHHOTO TOKA), HWCIONB3ysl 3HAHUS O CBOMCTBAX (PU3UUECKUX
SABJICHUN 1 HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIe TEXHUYECKHE YCTPOMCTBA U U3MEPHUTEIbHBIC
npuOoOpsl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, IBUTATEIIH BHYTPEHHETO
CTOpaHHUs, dJIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI JJIEKTPHUUECCKHIX
Henel ¢ IociIeloBaTeNbHBIM M MapajUIeNIbHBIM  COEIMHEHUEM
AJIEMEHTOB,  pa3juyas  YCJIOBHbIE  OOO3HAUEHHUS  DJIEMEHTOB
AJICKTPUYECKUX LIETICH;

NPUBOAUTh TMPUMEPHl  (HAXOAWTHh HHGMOPMAMIO O MpHUMEpax)
NPAaKTHYECKOTO HCIIOJIb30BaHMUS (U3UUECKUX 3HAHWU B MOBCEIHEBHOMN
KU3HU ISl 0OecTieueHnst 0€30MacHOCTH MPU 0OpaIlleHuH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOHMCTBAMH, COXPAHEHUsI 3/IOPOBBS U COOJIIOICHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIICH cpesie;
OCYIIECTBIIATh TMOUCK HHPOpMamu (U3NYECKOTO COACPKaHUS B
HNuTepHere, Ha OCHOBE HUMEKOILIUXCS 3HAHUW U NYTEM CpPaBHEHUSA



K

JIOTIOJTHUTENIbHBIX HMCTOYHHKOB BBIJICIATh HH(POpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON UITM MOKET OBITH HEJIOCTOBEPHOM;
WCIIONIb30BaTh TMPHU  BHINOJHEHUM  y4eOHBIX 3aJaHUil  HAy4dHO-
NOMYJSIPHYIO JTUTEPATypy (PU3MUECKOro COJep>KaHus, CIPaBOYHBIC
MaTepuaibl, pecypchl cetu MuTepHer, BiaaeThb NpuUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMALMK W3 OJHOU
3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPaTKUE YCTHBIE COOOIICHHUS,
00001mmasi wHGOpPMANUIO W3 HECKOJIBKUX HMCTOYHUKOB (PU3NIECKOTO
COJEp)KaHusl, B TOM 4YHCIE IYyOJUYHO MPEACTABIATH PE3YIbTATHI
OPOEKTHOM M UCCIIEA0BATEIBCKOM AESITENbHOCTH, IPU 3TOM I'PaMOTHO
HCIIOJIb30BaTh M3YYECHHBIM TMOHATHIHBIA anmapar Kypca (QU3UKH,
COTIPOBOXAATH BHICTYIUICHHE MTPE3CHTAIINEH;

IOpU BBINOJHEHUHM YYEOHBIX MPOEKTOB M HCCIECIOBAHUNA (DU3HUECKUX
IPOLECCOB paclpeiessiTh OO0S3aHHOCTH B IPYNIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 3a/1a4aMHU, CIICIUTH 3a BBIIIOJHEHUEM IUIaHA JIEHCTBUI
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHWBATH COOCTBEHHBIN BKJIAJ B
JESITEIbHOCTD TPYTIIHI, BBICTpaNBaTh KOMMYHUKATHUBHOE
B3aUMOJENCTBHE, IPOSABIIASA TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAOUTUXCSI YMEHHIA:

WCIIONIB30BaTh TIOHATHS: CHCTEMa OTCUéTa, MaTepuajibHas TOYKa,
TPAeKTOPHS, OTHOCUTEIIFHOCTh MEXAaHHUECKOTO ABMKCHHUS, AeOpMaIIHsI
(ynmpyras, miacTu4eckas), TPeHHE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTH M TIEPETPY3KHU, LIEHTP TAKECTH, aOCOTIOTHO TBEPAOE TENO,
IIEHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHWUIECKHUE KOIeOaHus
¥ BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJIHBI,
IIKajga  AJEKTPOMATHUTHBIX  BOJIH,  CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS M MOTJIONICHHUSI, anbda, 0era- u
raMmMma-u3IydeHust, U30TOIbI, A/IepHasi YHEPTeTHKA,

pasnuyaTh SBJIEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOIMHEHHOE
JIBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBUXEHHUE, CBOOOIHOE
nmajeHue  TeJl, paBHOMEpPHOE  JBWIKEHHWE TI0  OKPYXKHOCTH,
B3aUMOJICCTBHE TE€J, PEAKTUBHOE JIBIDKCHHE, KOJIeOATEIhHOE
NBIDKCHHUE (3aTyXawlIlue U BBIHYXKJCHHBIC KOJeOaHUs), pPE30HaHC,
BOJIHOBOC  JIBIDKCHHE,  OTpPaXCHHUE  3ByKa,  MNPSIMOJHMHCHHOE
pacnpocTpaHEHue, OTpPaXKEHUE U NPEJOMIIEHHE CBETa, IOJHOE
BHYTPEHHEE OTPa)KEHHE CBETA, Pa3jOKEHHE OE0T0 CBeTa B CHEKTP U



CIOKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCUSI CBETA, E€CTECTBECHHAs
PaAMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa U3ITyUYEHHUS)
[0 ONUCAaHUIO HUX XapAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBICHUE;

pacno3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYyXarolleM MHupe (B TOM uucliie (pu3ndeckue sIBICHHUS B MPUPOIE:
NPWIMBBL W OTJUBBI, JBWKEHUE TIUIaHeT COJIHEYHOHM CHUCTEMBI,
PEaKTHUBHOE JBWKEHUE JKMBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEWCMHYECKHE BOJHBI, I[yHaMH, 3XO,
[[BETa TE€JI, ONTHUYECKUE SBJICHUS B NMPUPOAE, OMOJIOTrMUECKOe ACHCTBHE
BUIAUMOIO, YJIbTpauOJIETOBOTO M PEHTTEHOBCKOTO  HM3JIy4YECHMI,
€CTECTBEHHbI  paJMOAKTHBHBIMA  (OH,  KOCMHUYECKHE  JIy4H,
PaAMOAKTUBHOE H3IIyYEHUE MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE
PaAMOAKTUBHBIX M3JIyYEHHH Ha OpPraHu3M 4YeEJOBEKa), IIPU 3ITOM
NEpPEeBOAUTh  MPAKTUYECKYH0  3aJadyy B  Yy4yeOHYIO,  BBLICNATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKM) PU3NUECKUX SBJICHUII;
ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tl MW (PU3NYECKHUE SIBIECHUA,
UCIIONB3ysl (PU3UYECKHE BEJIMYUHBI (CpEeIHsAs] U MTHOBEHHasi CKOPOCTh
TeJa MPYU HEPABHOMEPHOM JIBUJKEHHUH, YCKOPEHUE, IEPEMEILEHUE, ITYTh,
yrjaoBasi CKOpPOCTb, CWJIa TPEHUS, CHJAa YNPYTOCTH, CUJA TSIKECTH,
YCKOpPEHHE CBOOOJHOTO MaJ€HUs, BEC Teja, UMIIYJbC TEa, UMITYJIbC
CWJIbI, MEXaHW4Yeckasi padoTa M MOLIHOCTb, MOTEHIHUATbHAS SHEPruUs
TeJa, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMAJIbHAS SHEPTHUS
CKaTOW TMpPYKHUHBI, KUHETUYECKAs] SHEpIus, IMOJHAs1 MEXaHU4ecKas
SHEprus, NEPUO U YaCTOTa KOoJIeOaHUM, ITIMHA BOJIHBI, TPOMKOCTB 3ByKa
Y BBICOTA TOHA, CKOPOCTh CBETA, ITOKA3aTelb MPEIOMIICHUS CPEIbl), TPU
ONMKMCAHUM MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICT HCIOJIb3YyEMBIX
BEJIMYMH, 0003HAYCHMSI M €AMHHULbI (PU3NYECKUX BEIMYUH, HAXOAUTH
(opMyIibl, CBSI3bIBAIOLINE AAHHYIO (PU3MUECKYIO BEJIUYUHY C JIPYTUMU
BEJIMYUHAMU, CTPOUTH TpaUKH U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKIX
BEJIMYMH;

XapaKTepHU30BaTh CBOWMCTBA Tell, (PU3WYECKHE SIBICHUS U TPOLECCHI,
HCIIOJIb3Ysl 3aKOH COXPAHEHUS SHEPIUH, 3aKOH BCEMUPHOIO TATOTEHHS,
NPUHLUI CYNEPHO3ULUU CHJI, PUHUMUII OTHOCHUTENIbHOCTH [ ammiies,
3aKoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHbI OTPAXKEHUS U
NPEJIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsIOBOTO W MacCOBOIO
yycen TMpU  S[IEPHBIX peakuusX, MOpU 3TOM JaBaTh CJIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aIIUCBHIBATH €T0 MAaTEMATHUECKOE BHIPAKEHUE;



OOBSACHATh (PU3MYECKHE IMPOLIECCHl U CBOWCTBA TEJI, B TOM UHUCIE U B
KOHTEKCTE  CUTyallUd  IPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3
JIOTUYECKHX IIaroB C OMOpoil Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7aud (omuparomMecs Ha CHCTeMy H3 2-3
YpaBHEHUI), HCHOIB3Ys] 3aKOHBI M  (OPMYJBI, CBSI3BIBAIOIINE
¢usznyeckue BETUYMHBI: HAa OCHOBE aHalW3a YCJIOBHS 3aauu
3alUChIBaTh KPAaTKO€ YCIOBHE, BBISIBISATH HEJOCTAIOMIME  WIH
M30BITOUHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMbIE
JUIA pELIeHUs,, MPOBOAUTH PAacyYEThl U OLIEHWBATh PEATMCTUYHOCTH
MOJIyYEHHOTO 3HAaYeHUS (PU3UUECKON BEINYUHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOYHO PpEIIUTh NpPH MOMOIIH
(u3NYECKUX METOOB, UCIOJIb3Ysl ONMUCAHHE MCCIIEI0BaHUs, BbIICIATh
IPOBEPSAEMOE MPEIAIIOJIOKEHUE, OLICHUBATh IPABWIBHOCTh IOPSAIKA
NOPOBEACHHUSI HCCIENOBaHUsS, JeJaThb BbIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

MPOBOJIUTH OMNbBITBI O HAOMIOACHUIO (PU3MYECKUX SIBJICHUH WU
(u3nyecKkux CBOWCTB Tel (M3yuyeHue BTOPOro 3akoHa HpioToHa, 3akoHa
COXPAHEHHUsl SHEPTUH, 3aBUCUMOCTh MEpHoja KoueOaHuil npyKUHHOTO
MasgTHHKA OT MAacChl rpy3a U KECTKOCTU NPYNKUHBI U HE3ABUCUMOCTH OT
aMIUTATYZbl MajblX KOJieOaHUM, NPSIMOJIMHEHHOE pPacIpOCTpaHCHUE
CBETa, pas3jokeHue Oenoro cBera B CIEKTp, H3YYEHUE CBOMCTB
N300pakeHHs B IUIOCKOM 3€pKajie U CBOMCTB M300pakeHUsl peMeTa B
coOuparolet TuH3€e, HaOJII0/IEHUE CIUIONIHBIX U JIMHEHYaThIX CIEKTPOB
U3IIyYEHHMSI): CAMOCTOSITEJIbHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOTO
HaOopa 0OOpy/IOBaHMS, OMUCHIBATH XOJ OIbITAa U €r0 PE3yJbTaThl,
(opMyIUpPOBATH BBIBOJIBI;

MPOBOAMTH MPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTIpeaesis
CpeqHee 3HAueHUE H3MepseMOoil BenuuuHbl ((OKYyCHOE paccTOsSHUE
coOuparoiiei JIMH3bI), OOOCHOBBIBaTH BBIOOpP croco0a HU3MEpeHus
(M3MepUTENBHHOTO TPUOOpPA);

MPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTEM (U3MUECKUX BEJIUYUH C
MCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHHU
IpY paBHOYCKOPEHHOM JBM)XEHUHM 0€3 HayalbHOW CKOPOCTH, NEPHOJa
KOJe0aHU MaTEMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpakXeHHUsl CBETa OT yrija MaJieHus W yria MpejoMIIeHUus OT yria
najieHust): IJIAaHUPOBATh MCCIEIOBAHHUE, CAaMOCTOSITENIbHO COOUpAaTh



YCTAaHOBKY, (UKCUPOBATH PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTU
(Gu3MUeCKUX BEJIMYUH B BHJIE TAOJMIl U TPapUKOB, JAejIaTh BBIBOJBI IO
pe3ynbTaTaM HCCIe0BaHNUS;

MIPOBOJIUTHh KOCBEHHBIC W3MEpPEHUS (U3MUCCKUX BEIMYUH (CpEIHSS
CKOPOCTb M YCKOpPEHHE Tela MpU PABHOYCKOPEHHOM JIBHXKEHHH,
YCKOPEHHE CBOOOJHOIO MaJeHus, )KECTKOCTh MPY>KUHBI, KOADOUIIMEHT
TPEHMsI CKOJIbKEHHs, MEXaHU4eckass paboTa U MOLIHOCTh, 4acToTa M
Mepuo KoJieOaHUN MaTEeMaTUYeCKOr0 W TPYKMHHOTO MAasTHUKOB,
ONTHYECKAas CHUJla COOWpAONICH JIMH3BI, PATUOAKTUBHBIA  (POH):
IUTAHUPOBATh U3MEPEHHUs, COOUPaTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHMs], CHeAys MPEUIOKEHHON  HMHCTPYKIIUH,
BBIYMCIIATh 3HAYEHWE BEIWYMHBI M aHAJIM3UPOBATh IOJYYCHHBIC
pEe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coOno/laTh MpaBUjia TEXHUKM O€30MacHOCTH Mpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC MPU3HAKK H3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuagbHas TOYKa, aO0COIIOTHO TBEPAOE TENO, TOUCYHBIH MCTOUYHUK
CBETa, Jy4, TOHKas JMH3a, IJaHeTapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPUHIUIBI JIEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CIUIOMETP, JATYUKH TIOJOKEHUS, PACCTOSIHUS U yCKOPEHUS, paKeTa,
9XOJOT, OYKH, MEPUCKOIN, ¢doToanmapar, ONTUYECKHUE CBETOBOIBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O
CBOMCTBax (DM3MYECKUX SBJICHUH U HEoOXoaumble (usnyeckue
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl W CXCMAaTUYHBIC PUCYHKH  HM3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTETBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOIIECCOB TMPHU PEIICHUH Y4eOHO-TIPAKTUYECKUX
3a/1ay, ONTUYECKUE CXEMBI JIJISi TIOCTPOCHUSI M300PKEHU B TUIOCKOM
3epKajie u coOuparole JMH3E;

NPUBOANUTH TNpUMEpPHl  (HaXOAUTh HWHPOpPMAIMIO O TPUMEPax)
MPAKTUYECKOTO MCTOJIb30BaHUs (PU3NUECKUX 3HAHWU B TMOBCEIHEBHOU
KU3HU ISl 0OecTieueHnust 0€30MacHOCTH MPU OOpaIlleHuy ¢ MpudopaMu
M TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 30POBbsI U COOIOICHUS
HOPM KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIIATh TMOUCK HHPOpMamu (U3NYECKOTO COACPKAHUS B
WNuTepHere, camMoCTOSTENbHO (OpMyNIHpyst TIOMCKOBBIM — 3ampoc,



HaXOOUTb  IYTH  ONPEIEICHUS  JOCTOBEPHOCTH  IOJyYEHHOMU
MHPOpMAllMd HAa OCHOBE MMEIOIIMXCS 3HAHUW U JIOMOJHUTEIBHBIX
VMCTOYHUKOB;

WCIIONIb30BaTh TMPHU  BHINOJHEHUM  y4EOHBIX 3aJ@aHUil  HAy4dHO-
HOMYJIAPHYIO JIUTEPaTypy (U3HUECKOTO COAEpk aHUs, CIPABOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, BiaaeTh  IpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MHPOpMAMKU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
MHPOpPMAIIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3NUYECKOTO COJIEpIKaHU,
nyOIUYHO IIPEACTABIATh pe3yJIbTaThI IIPOCKTHOMN WIN
HCCIIEIOBATENIbCKOM JAEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCITOJIb30BATh
M3YYEHHBI TOHATUIHBIA anmapar HM3y4aemoro pasjeia (pU3UKu U
COINIPOBOXAATh BBICTYIUICHUE Ipe3eHTalued ¢ Y4ETOM 0cOoOeHHOCTEN
ayIUTOPUUA CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KounyecTBO 4acoB DJIeKTPOHHbIE
n | HaumeHoBaHue pa3iesioB U (undposbie)
KonTpobH [MpakTnyeck
/ | Tem mporpamMmmblI Bcero o0pa3oBaTe/ibHbIE
ble paboThI ue padoTbl
n pecypcbl
Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1 bubmuorexa [JOK
1' dusKKa - HayKa O MPHPOIE 2 https://m.edso00.ru/7f416
194
1 bubmuorexa [JOK
2' ®uznyeckue BeITUINHBI 2 1 https://m.edsoo.ru/7f416
194
. bubmuotexa [JOK
1. EcTtecTBeHHOHAYYHBIN METOT
2 1 https://m.edso0o.ru/7f416
3 TTO3HAHUS
194
Wroro mo paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
5 but6mmoreka [IOK
1' Crpoenue BelecTsa 1 https://m.edso00.ru/7f416
194
. bubnuotexa [JOK
2. JIBuKeHHE U B3aMMOJICCTBHE
2 1 https://m.edso0o.ru/7f416
2 YaCTHI] BEIECTBA

194



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

Al"pel"aTHBIe COCTOAHUA
BE€IICCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/7f416
194

Hroro no pazneny

5

Pazgen 3. /IBu:keHUe U B3auMojaeiicTBUe Tel

bubnnoreka IIOK

MexaHHu4eCcKOe JBHKECHUE 3 https://m.edso0o.ru/7f416
194
bubmnoreka IIOK
Nuepuusi, Macca, MIOTHOCTD 4 https://m.edsoo.ru/7f416
194
bubmnoreka IIOK
Cuna. Bunpl cun 14 https://m.edsoo.ru/7f416
194
Uroro no pazaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

Hasnenue. [lepenaua

bubnuoreka [IOK

JTaBJICHUS TBEPIBIMU TEJIAMH, 3 https://m.edsoo.ru/7f416
JKHMIKOCTSIMM M Ta3aMu 194

butbmmoreka [IOK
JlaBneHue KUJIKOCTH 5 https://m.edsoo.ru/7f416

194

bu6nuoreka [IOK
ATMochepHOe TaBiieHIe 6 https://m.edsoo.ru/7f416

194



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
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

JleficTBuE KUAKOCTH U raza Ha

bu6nuoreka [IOK

) 7 3 https://m.edso0.ru/7f416
NOrpyXEHHOE B HUX TEJIO
194
Hroro no pazaeny 21
Pa3znesn 5. PaGoTa u MoIHOCTb. DHEPrus
bubnnoreka IIOK
PaboTa 1 MOUTHOCTB 3 1 https://m.edsoo0.ru/7f416
194
bubmnoreka IIOK
[IpocThie MExaHU3MBbI 5 1 https://m.edso0.ru/7f416
194
bubmnoreka IIOK
Mexanundeckas dHepIrus 4 1 https://m.edsoo.ru/7f416
194
Uroro no pazaeny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOIT'PAMME



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

Ne KosmyecTBo yacos DJIEeKTPOHHbIE
n | HammeHoBaHme pa3jiesioB (undposbie)
KonTpoasu IMpakTnyeck
/ U TeM NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI ue padboThbl
n pecypcsbl
Pa3pea 1. TerioBble AiBJIeHUSA
. bubmuoreka [JOK
1. CtpoeHue u cBoiicTBa
7 https://m.edsoo.ru/7f4181
1 BEILIECTBA
ce
1 bu6mmoreka [IOK
2' TermuioBbIe MPOLIECCH 21 1 5 https://m.edso00.ru/7f4181
ce
Wroro mo paszneny 28
Pa3pes 2. DiiekTpr4yecKkne M MATHUTHBIC SIBJICHHSA
) DIIEKTPUUYECKHE 3apsiIbl. bubnunoreka [JOK
1' 3apsKEHHBIE TENIA U HX 7 1 https://m.edso00.ru/7f4181
B3alMOJICHCTBHE ce
2. [TocTostHHBIHM bubmmorexa [IOK
. 20 2 7 https://m.edsoo.ru/7f4181
2 AIIEKTPUIECKUI TOK ce
9 bu6nmoreka [JOK
3' MarHuTtHbIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181

ce



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

bubmuoreka [JOK

DJIeKTpOMAarHuTHas
4 https://m.edsoo.ru/7f4181
WHTYKIIHST
ce
Uroro mo pazneny 37
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO
- 68 145

YACOB I10 ITPOTPAMME



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

9 KVIACC

Ne KosmyecTBo yacos DJIEeKTPOHHbIE
n | HammeHoBaHme pa3jiesioB (undposbie)
/ KonTpoasu IMpakTnyeck
H TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
ble padoThbI ue padboThbl
n pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
bubmuoreka [JOK
1. MexaHu4ecKoe JIBHKCHUE
10 1 https://m.edsoo.ru/7f41a4
1 1 CIIOCOOBI €T0 OIMCAHUS 6
1 bu6mmoreka [IOK
2' Bzaumopeiictsue el 20 1 3 https://m.edsoo.ru/7f41a4
a6
1 bu6mmorexa [IOK
3' 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/7f41a4
a6
Hroro no paszneny 40
Paznen 2. Mexann4yeckue KojJe0aHusi M BOJTHbI
5 bu6mmoreka [IOK
1' MexaHn4yeckue KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4
a6
2. MexaHU4YeCKHUE BOJTHBI. bubmorexa [TOK
8 1 3 https://m.edsoo.ru/7f41a4
2 3BYyK
a6
Hroro mo pazneny 15



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

Pasznen 3. 3J1€KTPOM3FHI/ITHO€ moJi€e " 3JICKTPOMAIHUTHBIC BOJIHBI

bubmuorexa [JOK
3. DJIEKTPOMArHUTHOE TI0JIC U
6 2 https://m.edsoo.ru/7f41a4
1 3JICKTPOMArHUTHBIC BOJTHBI a6
Hroro mo pasneiny 6
Pa3znea 4. CBeToBbIe IBJIEHUSA
bubmuoreka [JOK
4. 3aKOHBI pacpOCTPAHEHUS
6 2 https://m.edsoo.ru/7f41a4
1 cBeTa
a6
bubmuoreka [JOK
4. JIMH3EI 1 oONTHYECKHUE
6 3 https://m.edsoo.ru/7f41a4
2 npuOopbI
a6
4, Pasznoxenune Oenoro cesera Bubmzorexa LIOK
3 2 https://m.edsoo.ru/7f41a4
3 B CIIEKTP
a6
Uroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE AIBJICHUS
5 Hcnyckanve u bubnuorexa [JOK
1' MOTJIOIIEHHE CBETA 4 1 https://m.edsoo.ru/7f41a4
aTOMOM ab
5 bu6nmoreka [JOK
2' CrpoeHune aTOMHOTO siapa 6 1 https://m.edsoo.ru/7f41a4
a6



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
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

bubmuoreka [JOK

5.
3 SnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4
a6
Hroro no pazneny 17
Pasnes 6. [loBTOpUTEIbHO-00001IAK0IMIA MOAYJIb
6 [ToBTOpenue n 0600IIEeHNE bubmmorexa [IOK
1' coJiepXaHus Kypca 9 2 https://m.edsoo.ru/7f41a4
¢usuku 3a 7-9 knacc a6
Wroro mo pazneny 9
BIIEE KOJIMYECTB
OBl ol CTBO 102 27

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoThI

®usuka — Hayka O pUpoE.
SBnenus npuposl.
Du3nvecKue sIBICHUA

MexanndecKkue, TIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

Ouznyeckue BEINYNHBI U UX
u3MepeHue

Ypoxk-uccienoBanue
"N3mepenue TemrepaTypsl
IIPU MOMOIIH SKUKOCTHOT'O
TEPMOMETpPA U TaTYHKA
TeMreparyps!"




Kak ¢usuka u ngpyrue
€CTECTBEHHbIC HAYKU U3YYaIOT
MIPUPOTY.
EcrecTtBeHHOHAYYHBIN METOT
no3Hanus. Onucanue
(hbU3UYECKUX SBJICHUH C
IOMOIIILIO MOJIETIEH

Ypoxk-uccienoBanue
"[IpoBepka runoTe3sl:
JAbHOCTH MOJETa MIapUKa,
MYIIEHHOTO TOPU30HTAIIBHO,
TeEM OOJIbIIIE, YeM OOJIBIIIE
BbICOTA IMycKa"

Crtpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOIINE JIUCKPETHOEC
CTPOCHHE BEIIeCTBA

Z[BI/I)KGHI/IC YaCTull BEIICCTBA

VYpok-uccnenoanue «OMbITHI
10 HAOJFOAEHUIO TEIUIOBOTO
pacIIUpPEHUS Ta30B)»

10

ArperatHbie COCTOSHUS
BEIECTBA




11

B3anMocBsi3p Mex Iy
CBOWICTBaMH BEIIECCTB B
pa3HBIX arperaTHbIX
COCTOSIHUSIX U MIX
aTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUU BOJbI

12

MexaHudeckoe OBMKEHHUE.
PaBHOMEpHOE N
HEPaBHOMEPHOE JIBUKECHHUE

13

Cxopocts. Enunuiist
CKOpPOCTH

14

Pacuer nytu u BpemeHu
JIBYDKEHUS

15

WNuepuus. 3akoH UHEpIUH.
BzaumopeiicTBue Ten Kak
MIPUYMHA U3MEHEHUS CKOPOCTHU
JIBMOKCHUS Tell

16

IlnotHOCTE BemiectBa. Pacuer
Macchl ¥ 00beMa Tejia 1o ero
IJIOTHOCTH




17

JIaboparopHast pabota
«Ornpenenenue MIOTHOCTH
TBEPIOTO TEIA»

18

Perienue 3amau no teme
"TlnotHOCTH BemecTna"

19

Cuna xak XxapakTepuCTHKa
B3auMoeicTBus Ten. Cuna
ynpyroctd. 3akoH ['yka

20

JlaGopaTopHas paboTta
«M3ydeHue 3aBUCUMOCTH
pactsbxeHus (nepopmanyn)
IPY>KUHBI OT IPUII0KEHHON
CHJIBI»

21

SIBnenune Tarorenus. Cuia
TAXKCCTH

22

CBs13b MEXly CHIION TSAKECTH
U Maccoi Tena. Bec Tena.
Pemienue 3amad mo Teme
"Cuna tsxkectn"




23

Cuna TsKecTH Ha JpYyTrux
mianerax. Gusnyueckue
XapaKTEPUCTUKHU IJIAHET

24

N3amepenue cun. JJunamomerp

25

Bec Ttena. HeBecomocTh

26

CrnosxeHue 1ByX cui,
HaIlpaBJICHHBIX 110 OJTHON
npsiMoii. PaBHoaeiicTBY OIS
CuII

27

Pemenue 3agau no reme
"PaBHoneiicTByromIas cr"

28

TpeHHe CKOJIBKCHUS U TPCHUC
ITOKO. TpeHHe B IIpUpoac u
TCXHUKE

29

JIaGoparopHas paboTa
«M3ydeHue 3aBHCUMOCTH
CHJIBI TPEHUS CKOJIbKEHHS OT
CHJTBI JaBJICHHSI U XapaKTepa
COIPHUKACAOITIXCS
MMOBEPXHOCTEI»




30

Pemenue 3anau Ha
OnpeAcIIcHUE
PaBHOJCHCTBYIOIIEN CUIIbI

31

Pewenue 3amau no remam:
«Bec Tenay, «I'paduueckoe
n3o0paxkeHue cuim, «CHIb,
«PaBHOZIEMCTBYIOIIAS CUI»

32

KonTponbHas padora no
TeMaM: «MexaHn4ecKoe
NIBIOKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Temay,
«['papuueckoe n3zobpaxeHue
cry, «Cumbl»

33

Nasnenue. CriocoObl
YMEHBIIICHUS ¥ YBEITUUCHUS
JaBJICHUS

34

JaBienue raza. 3aBUCUMOCTD
JIaBJIEHUS Ta3a oT 00bEMa,
TEeMIIEPATypPhI




35

[Tepenaua naBieHus
TBEPIBIMU TEJIAMH,
JKUIKOCTSIMHU U ra3aMu. 3aKOH
ITackans

36

JlaBiieHUE B XKUJIKOCTH U Tase,
BBI3BAHHOE JICICTBUEM CHUJIbI
TSHKECTH

37

Pemenue 3amau mo treme
«HaBJ’IeHI/Ie B XKHNJIKOCTH U
raze. 3axon Ilackamsay

38

CooOuiaromuecs cocybl

39

I'mppaBnuueckuit mpecce

40

Manomertpsl. [TopiHeBon
YKUJKOCTHBIN HAcOC

41

Atmocdepa 3emmu. [Ipuannbl
CYIIECTBOBAHUS BO3AYIIHOM
000J10YKH 3eMIIH.
3aBUCUMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HAJT
YpOBHEM MOpS

42

Bec Bo3ayxa. AtmocdepHoe
JIaBJICHUE




43

N3mepenue armochepHoro
nasienus. Oneit Toppuuenau

44

3aBHCUMOCTBH aTMOC(EPHOTO
JaBJICHHUSA OT BBICOTHI HaJ]
YPOBHEM MOpsI

45

bapomerp-anepou.
ATMoOcdepHOe 1aBIeHNE Ha
Pa3JIMYHBIX BBICOTAX

46

Pemenue 3agau nmo reme
"AtmochepHoe naBieHue"

47

JleficTBHE )KMAKOCTH U ra3a Ha
MOrPYKEHHOE B HUX TEJNO.
ApxumenoBa cuia

48

JIaGoparopHas paboTa
«Onpenenenne
BBITAIKABAIOIIEH CHIIBI,
JEWCTBYIOILIEH Ha TEJO,
MOTPYKEHHOE B KHUIKOCTb)




49

JlaGopaTopHas paboTa 1o
teme «MccnenoBanue
3aBHCUMOCTH Beca Tejia B BOJIC
OT 00bEMa MOTPYKEHHOH B
KHJIKOCTh YaCTH TeJa»

50

IInaBanue Texn

51

JlaGopaTopHas paboTta
"KonctpyunpoBanue
apeoMeTpa Win
KOHCTPYMPOBAHUE JIOJIKU U
OIpelIeIICHUE €€
rpy30MoabEMHOCTH"

52

Pemenue 3agau no remam:
«IlitaBanue cynoB.
BosnyxornaBanuey,
«/laBrneHue TBepaBIX TEN,
KUIKOCTEH U Ta30B»

53

Mexanunyeckas padboTta

54

MomtHocTth. EnquHuner
MOIIIHOCTH




55

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanbéMe 1o Jjectauie"

56

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecHE cui Ha ppiuare

57

KonTponbhas pabota no teme
«/laBneHue TBEpABIX TET,
KHUJKOCTEH U Ta30B» /
Bcepoccuiickas nposepodHas
pabora

58

PesepBHblit ypok. Pabora ¢
TEeKCTaMH 110 TeMe «JlaBieHue
TBEPABIX TEJ, KUIKOCTEH 1
ra3oBy» / Becepoccuiickas
MpoBepoyHasi paboTa

59

Pbruaru B TexHuKe, OBITY U
npupoje. JlaboparopHas
pabota «MccrnenoBanue
YCJIOBUI PaBHOBECHS pblUara»

0.5




60

Pewenue 3amad o reme
«Y cioBuUs paBHOBECHUS
pbryara»

61

Koadduunent noneznoro
JICUCTBUS MEXaHU3Ma.
JIaboparopHast pabota
«3mepenue KII/ nakinonHoi
IIJIOCKOCTH

0.5

62

Pemrenue 3agad mo reMe
"Pabora, momrHOCTH, KIT/"

63

MexaHudeckas SHEPTHs.
Kunetnueckas u
MOTEHIMATbHAS YHEPTUS

64

3akoH COXPAaHCHUA
MEXaHU4YEeCKOH SHEPIUn




65

YPOK-3KCIIEPUMEHT 1O TEME
"DKCnepUMEHTaIbHOE
onpeeIeHue N3MECHEHHS
KHHETHYSCKOH 1
MMOTEHIIMATILHON SHEPTHUU TIPH
CKaTBIBAaHHUH TeJIa 10
HaKJIOHHOH IJTOCKOCTH"

66

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTb.
DOHeprus»

67

PezepeHbiii ypok. Pabora ¢
TEKCTaMH II0 TEME
"MexaHnueckoe IBHKeHHne"

68

PesepBHblit ypok. Pabora ¢
Tekctamu 1o TeMe "PaboTa.
MomHocTh. OHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12




8 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

OcCHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPHUH U UX ONBITHHIE
MIOATBEPKICHUS

Macca u pazmep aTOMOB U
MOJIEKYJI

Monaenu TBEPAOTO, KUAKOTO U
ra3o00pa3HOro COCTOSTHUM
BeIecTBa

OObscHEHUE CBOICTB
TBEPJIOTO, )KUJKOTO U
ra3o00pa3HOro COCTOSHUM
BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU

Kpucrannmueckue u
amopdHbIe Tena

CMmauyuBaHue u
KanWJUIIPHOCTb.
[ToBepxHOCTHOE HATSIKEHUE




TemnoBoe pacmupenue u
CoKaTHe

Temneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS YaCTHI]

BHyTpeHHss 3HEprus.
CriocoObl U3MEHEHUs
BHYTPEHHEHN SHEPrUuu

10

Bubl TCILIOICpEaAaYr

11

VYpoxk-koHpepeHuus
"[IpakTuueckoe
WCTIOJIh30BAHUE TETUIOBBIX
CBOWCTB BEILIECTB U
MaTepuasoB B LEJIX
sHeprocOepexkeHus"

12

KonnyecTBo TEIIOTEI.
VY nenpHasg TEMIOEMKOCTE

13

YpaBHEHHE TEIIOBOTO
OanaHca. TerurtooOMeH u
TEIJIOBOE paBHOBECHE




14

JlaGopaTopHas pabora
"UccneqoBaHue ABJICHUS
TeIu1I000MeHa Mpu
CMEIIMBAaHUH XOJIOIHOHN 1
ropstaeit Boanl"

15

Pacuer KonuyecTBa TEILIOTHI,
HEOOXOIMMOrO IS
HaI‘peBaHI/Iﬂ TCJIa U
BBIACTISICEMOI'O UM HpI/I
OXJIAXKACHUN

16

JlabopaTopHas pabota
"Onpenenenue yaenbHOU
TEIUTIOEMKOCTH BelecTBa”

17

9HepFI/I$I TOILJIMBA. Y AeTbHAS
TCIIJIOTA CTOpaHuA

18

IInaBnexnue u OTBCPJACBAHUC
KpUCTAJUNINYCCKUX TCII.
VY aenpHas TemioTa MIaBICHUS




19

JIaboparopHast pabota
"Onpenenenue yaenabHOM
TETUIOTHI TIJIaBJICHHS Jibaa"

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

21

Kunenue. Y aenpHas Temiora
napooOpa3zoBaHus U
KOHJIeHCAllMU. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT
aTMoc(hepHOro JaBIeHUS

22

BiraxxHocTh BO3IyXA.
JlabopaTopHas pabota
"Onpenenenune
OTHOCHUTEJIbHOM BIa)KHOCTH
BO3yxa"

23

Pemrenue 3agaq Ha
ONpeACIICHUE BIA)KHOCTH

BO3/IyXa




24

[TpuHIHIB pabOTHI TETIOBBIX
nsurareneit. [lapoBas
TypOuHa. JIBurarens
BHYTPEHHETO CTrOpaHUs

25

KIIJI TenmoBoro aBurares.
TermioBele IBUTATENN U
3alllUTa OKPYKAIOMIEH cpe/ibl

26

3aKOH COXpaHEHUS U
[IpEeBpalleHus DHEPTUU B
TCIJIOBBIX ITpoLeccax

27

[ToaroroBka Kk KOHTPOJIBHOM
pabore o Teme "TermoBbie
sBiaeHUs. I3MeHenme
arperaTHbIX COCTOSTHHUI
BemecTsa"

28

KonTponbHas pabota mo Teme
"TemnoBble sIBICHUS.
N3menenne arperaTHeIX
COCTOSIHUH BerecTna'

29

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps/10B




30

Ypoxk-uccienoBanue
"DnexkTpu3anus Tein
MHIYKLUUEH U IIPU
CONPUKOCHOBEHUH"

31

B3anMozeincTere 3apsyKeHHBIX
ten. 3akon Kynona

32

DNeKTpruYecKoe moJie.
HanpsxkeHHOCTD
3IEKTPUUYECKOTO MOJIS.
[IpuHuun cyneprno3uumn
BJIEKTPUYECKUX MOJIEH

33

Hocurenu snexTpudeckux
3apsA70B. DIEMEHTAPHBIN
3apsan. CtpoeHue atoma

34

HpOBOI[HI/IKI/I " JUSJICKTPHUKHU.
3akoH COXPAaHCHUA
QJICKTPHUYICCKOTIO 3apsaa

35

Pemenne 3amay Ha
IIPUMEHEHHE CBOWCTB
JJIEKTPUYECKUX 3aps 0B




36

DNEKTPUUECKUN TOK, YCIIOBUS
€ro CyIIECTBOBAaHUSI.
HcTOouHMKH 3TIEKTPUYECKOTO
TOKa

37

JIeNCTBUA DIIEKTPUYECKOTO
TOKa

38

Ypok-uccnenoBanue

" JlelicTBHE PIEKTPUIECKOTO
TIOJIs1 Ha MPOBOJAHUKHU U
TUBJIEKTPUKN"

39

DNEeKTPUUECKUN TOK B
MeTaliax, KUAKOCTAX U ra3zax

40

DnekTpruyecKkas 1enb 1 e€
COCTaBHBIC YaCTH

41

Cuna Toka. JJaboparopHast
pabota "U3mepenue u
peryaupoBaHue CHIIbI TOKa"

0.5

42

DNEKTPUUECKOE HATIPSKEHHE.
Bonbsr™merp. Jlaboparopras
pabora "M3mepenne u
peryJIMpoBaHuE HAMPSHKEHUA"

0.5




43

ConpoTHuBieHHE TPOBOAHMKA.
VY nenbHoe CONPOTUBIICHUE
BEILIECTBA

44

JlaGopaTopHas paboTta
"3aBUCUMOCTD
ANEKTPUYECKOTO
COIPOTHBIICHUS TIPOBOTHUAKA
OT €ro JJIMHBI, TIOMIa/IN
MOTICPEYHOTO CEUCHUS U
Marepuaia"

45

3aBUCUMOCTH CUJIBI TOKA OT
HanpsbkeHus. 3akoH Oma a1
ydacTka 1enu

46

JIaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ncTopa M HaNPSKCHHS Ha
pesucrope"




47

IlocaenoBarenbHOE U
napajuieTIbHOE COCTUHEHUS
IIPOBOJHUKOB

48

JlaGopaTopHas pabora
"IIpoBepka nmpasuiia
CJIOKEHUS HAIIPSKEHUHN ITPU
[10CJIEI0BATEILHOM
COEIMHEHUH JIBYX
pe3uctopon”

49

JIaboparopHast pabota
"IIpoBepka npaBuiia AJis CHIIbI
TOKa IpU MapauieTbHOM
COEJUHEHUH PE3UCTOPOB"

50

Pemenue 3amau Ha
MpuMeHeHue 3akoHa OMa Jis
Pa3IMYHOTO COEIMHEHUS
MIPOBOJIHUKOB

51

Pabora 1 MomHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna




52

JIaboparopHast pabota
"OnpezneneHue paboTHl U
MOIITHOCTH AJIEKTPHUECKOTO
TOKa"

53

DneKTpuYecKue Uenu 1
MOTPEOUTENH IIECKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

54

ITocTossHHBIC MATHUTEIL, UX
B3aUMO/JIEVICTBHE

55

Ypoxk-uccienoBaHue
"N3yuenue nonei
HOCTOSIHHBIX MAarHuToB"

56

MarnutHOe 110J1e. MargautHoe
10JI€ 3EMIIM U €T0 3HAYEHHE
IUTSL S)KU3HU Ha 3eMile

57

IToaroroBka Kk KOHTPOJIBLHON
pabote mo Teme
"DnexTprudecKkue 3apssl.
3apsiKEHHBIE TeJla U UX
B3alMOJECHCTBHS.
[ToCTOSTHHBIN 3NIEKTPUYECKHN

"

TOK




58

KonTponbnas pabota no teme
"DneKTpuUecKue 3apsbl.
3apshKeHHbBIE Tella U UX
B3aUMO/ICVCTBUSL.
IToCTOSIHHBIN 2JIEKTPUYECKUN
ToK" / Beepoccumiickas
poBepouHas padboTa

59

PesepBHblit ypok. Pabora ¢
TEKCTaMU 0 TeMe
"ITocTOSIHHBIN ANEKTPUUECKUI
Tok" / Beepoccuiickas
MpoBepoyHasi paboTa

60

OmnsIT OpcTena. MarauTHoe
I10JIE DJIEKTPUYECKOTO TOKA
MarauTtHoe 1ose KaTyIKH ¢
TOKOM

61

IIpumeHeHue
3JIEKTPOMArHuTOB B TEXHUKE.
JIaGoparopHas paboTa
"N3yuenue nencTBus
MarHUTHOTO TIOJIS Ha
MPOBOJHUK C TOKOM"

0.5




62

DIIEKTPOABUTATENb
IMOCTOSIHHOT'O TOKa.
Hcnonn3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcnopre. JlaboparopHas
pabora "KonctpynpoBanue u
u3ydueHue paboThl
3JIEKTpOABUTATENS "

63

OnbiTel Papajes. 3aKoH
3JEKTPOMAarHUTHOM
nHaykiuu. [Ipasuno Jlenna

64

OnexTporenepatop. CriocoObl
MOJTYYEHHS DIIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTUH

65

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme
"DnexkTpuueckue u
Mar"HuTHBIE SBICHUS"




KonrponsHas pabora o Teme
66 "DneKTpuUecKue u
MarHuTHBIC sIBJICHUS"

PesepBHbIii ypok. Pabora ¢
67 TekcTamu 110 Teme "TernsoBeie
sBJIeHUs"

PesepBHblit ypok. Pabora ¢
68 TEKCTAMHU I10 TEME
"MarguTtHble SBiaeHus"

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

145




9 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Mexannueckoe OBHKEHUE.
MarepuanbHas TOUYKa

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOI'O ABMXKCHU A

PaBHOMEpHOE MTPSIMOTUHENHOE
JBUKEHUE

HepaBHoMepHOE
MIPSIMOJIMHEVHOE JIBUKEHUE.
CpenHssi U MTHOBEHHAS
CKOPOCTH

IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE JIBHJKEHUE.
VYckopenune

CkopocTh MPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KECHHSI.
I'padux ckopoctu




JlaGopaTtopHnast pabora
"OmnpezeseHne yCKOpeHus Tena

7 IIPY PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKJIOHHOU
IJIOCKOCTH"

8 CBoOo1HOE MaieHuE Te.
Omnbrtel [Nanuines
PaBHOMEpHOE ABMXKEHUE IO

9 oKpyHoCTH. Ilepnon u yacrora
obparenus. Jluneitnas u
yIJI0Basi CKOPOCTHU

10 LlenTpocTpemuTenbHOE
YCKOpEHHUE

11 Ilepsbriit 3akoH HproToHa.
Bexkrtop cumbl

12 Bropoii 3axkoH HeroTOHA.
PaBHozelicTBYIOIIAsA crita

13 Tpernii 3akoH HproTOHA.
Cynepnio3nnust cui

14 Pemenue 3anau Ha IpUMEHEHNE
3ak0HOB Hpr0TOHA

15 Cuna ynpyroctu. 3akoH ['yka




16

Pemenne 3agau o reme «Cuia
YIPYTOCTH

17

JlaGopaTtopHnas pabota
«OrnpeneneHue KeCTKOCTH
NPY>KAHBD»

18

Cwuiia TpeHust

19

Pemenue 3amayd o teme «Cuia
TPCHUA»

20

JlaGopaTtopHnast pabota
"Onpenencane kodpdunmeHTa
TPEHUS CKOJIbXKEHUs"

21

Pemenue 3amay mo teme
"3akousl HeroTona. Cua
ynpyroctu. Cuna Tpenus”

22

Cuia TSKECTH M 3aKOH
BCEMHPHOTO TSATOTCHUSI.
YckopeHue cB0OOOIHOTO
naicHus

23

VYpoxk-koHdpepenuus "/IBmxenue
TEJ BOKPYT I'PaBUTAIIMOHHOTO
nenTpa (ConHeyHas cucteMa).
lNamakTuxn"




24

Pemmenne 3agau o reme "Cuiia
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

25

[TepBasi kocMHUYeCKasi CKOPOCTb.
HesecomocTs 1 neperpysku

26

PaBHOBecue maTepuanbHOR
TOUYKH. AGCOIIOTHO TBEPAOE
Teno. PaBHoBecue TBEPAOTO
TeJa ¢ 3aKPEIUIEHHON OChIO
BpallleHUsl. MOMEHT CHJIBL.
LlenTp TsKECTH

27

PaBHOBECHE MaTepUaTbHOI
TOYKHU. AOCOIFOTHO TBEPIOE
Teno. PaBHoBecue TBEPAOTO
Teja C 3aKpEeIIEHHON OChI0
BpauicHusl. MOMEHT CHUIIBIL.
LleHTp TAKECTH

28

Pemenue 3anau no teme
"MowmeHT cuinsbl. Llentp
TsKECTH"




29

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme "MexaHnuyeckoe
nBIkeHue. Bzaumonencraue

TCII

30

KoHTpoinbHas pabora 1o Teme
"MexaHn4yecKoe IBVKEHUE.
BzaumoneiictBue ten"

31

HNmnynec Tena. UMimynbsc CUitbL.
3aKOH COXpaHEHMsI UMITYJIbCA.
Yupyroe u Heynpyroe
B3aUMOJICHCTBUE

32

Pemenne 3amaa mo teme "3akoH
COXpaHEHHUs uMIyJbca'

33

VYpok-koHpepeHuus
"PeakTHBHOE IBM)KEHUE B
IIPUPOJIE U TEXHUKE"

34

Mexanudeckas pabora u
MOIITHOCTH

35

PaGora cuibl TsKECTH, CHITBI
YOPYTOCTH U CHIIBI TPEHUS




36

JlaGopaTtopHnast pabota
«Ompenenenue padbOThI CHITBI
TPEHUS TIPU PABHOMEPHOM
JIBY)KEHUH TeJa 10
TOPH30HTAILHOW TTOBEPXHOCTHY

37

CBs13b SHEpruu U paboThI.
[TorenuuanbHas SHEPTUS

38

Kunernueckas sneprusi.
Teopema 0 KWHETUYECKOM
SHEPIruun

39

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE

40

JlaGoparopHas paboTa
«M3ydyeHune 3aKk0Ha COXpaHEHHS
DHEPTUN

41

KonebarenbHoe ABHXKCHHEC U €TO
XapaKTCPUCTHUKU

42

3aryxatomue KojnebaHusl.
BreinyxaeHHble Koyie0aHusl.
Pe3zonanc

43

Maremarnueckuii u
NPY>KUHHBIA MasTHUKH




44

VYpok-uccienoBanue
«3aBHCUMOCTb IIEPHOJA
KOJIeOaHUH OT JKECTKOCTH
IIPY’KUHBI U MacChl Ipy3a»

45

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHMsIX

46

JlaGopaTtopHnast pabota
«OrmpeneneHue 4acToThl U
nepuoJia KojieOaHuit
NPYKUHHOTO MasITHUKA

47

JlaGoparopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuojia KojaebaHuii rpysa,
MOJBEIIEHHOT0 K HUTH, OT
Macchl rpy3a»

48

MexaHn4ecKre BOJIHBI.

CBoliicTBa MEXaHUYECKHUX BOJIH.

HpOIIOJILHLIC " IOIICPCUHBIC
BOJIHBI

49

VYpok-koHpepeHuus
"MexaHUYEeCKHUE BOJIHBI B




TBEpOM Teie. CelicMuueckue
BOJIHBI"

50

3Byk. PacnipocTpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccnenoBanue
"Habito1eHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

52

['poMKOCTB 3BYyKa U BbICOTA
TOHA. AKYCTUYECKUN PE30HAHC

53

VYpok-koHpepeHIus
"V1pTpa3ByK U MH(pa3ByK B
IIPUPOJIE U TEXHUKE"

54

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHuyeckue
KoJIeOaHMs U BOJIHEL"

55

KonTponbhas pabota no teme
"3aKOHBI COXpPAHEHMUS.
MexaHndeckne KojueOaHus u
BOJIHBI"




56

DIIEeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaI‘ HUTHBIC BOJIHBI

57

CBolicTBa 2JIEKTPOMAarHUTHBIX
BOJIH

58

Ypok-koupepenmus "llkara
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonn3oBanne
AJIEKTPOMATrHUTHBIX BOJIH JIJISI
COTOBOM CBsI3U"

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C ITOMOIIIbIO MOOMIIBHOTO
tenepona"

60

Pemenue 3agau Ha onpeneneHne
YaCTOTHI M JUTHHBI
3JIEKTPOMArHUTHON BOJIHBI

61

DJIeKTpOMarHuTHasi Ipupoia
cBeta. CKOpOCTH CBETA.
BosHOBBIE CBOIICTBA CBETA




62

Nctounuku cBeTa.
IIpssmonuHeiiHOE
pacnpoCcTpaHEHHUE CBETA.
3atmenust CosHia v JIyHbl

63

3aKOH OTpa)KEHUs CBETA.
3epkana. Pemenue 3a1au Ha
IMPUMCHCHHUC 3aKOHA OTPAKCHHUA
CcBeTa

64

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH
IMpCJIOMJICHHA CBCTA

65

ITonHoe BHYTPCHHEC OTPAKCHUC
cBeta. Mcronp30BaHHE TTOJIHOTO
BHYTPCHHCTO OTPAKCHUS B
OIITUYCCKUX CBCTOBOJax

66

JlaGopaTtopHnast pabota
"HccnenoBaHue 3aBUCUMOCTH
yTJ1a IPEJIOMIICHHUS] CBETOBOTO
JTy4a OT yIJia maJieHus Ha
rpaHuLe "BO31yX-CTeKI0""




67

Ypok-koHpepeHuus
"cnons30BaHKe ITOJTHOTO
BHYTPEHHETO OTPa)KECHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3b"

68

JInnzel. OnTnyeckast cuia
JINH3bI

69

[Toctpoenne nzobpaxeHuii B
JMH3aX

70

JlaGopaTtopHnast pabora
"Onpenencane HOKYCHOTO
PAaCCTOAHUA U ONTHUYECKOU CHIIEI
cobuparomient JTUH3b1"

71

VYpok-koHpepeHIus
"OnTnyeckue INH30BEIE
npuOopsr"

72

I'ma3 xak onTuueckast CHCTEMA.
3penue

73

Ypok-koHpepentus "JlepexTo
3peHus. Kak coxpanuts 3peHue"




74

Pasnoxxenne 6enoro cBera B
cnektp. OnbiTel HetoTOHA.
CrnosxeHune CeKTpaJIbHbIX
nBeroB. Jlucmepcus ceera

75

JlabopaTtopHnast padota "OnbIThI
10 Pa3JI0KEHUIO OENIOro CBeTa B
CIEKTP U BOCHPUSATHUIO L[BETA
MPEIMETOB MPU UX HAOIIOICHUN
gyepe3 1IBETOBbIC PUIbTpPHI"

76

VYpok-npaktukyM "BonHoBbIE
CBOWCTBA CBETA: IUCIIEpCHs,
uHTepdepeHys u auppaxuus”

77

OmneiTel Pezepdopaa u
IUTaHEeTapHast MOJIETb aTOMa

78

IToctynatel bopa. Monens
aroma bopa

79

Hcnyckanne u norionieHue
cBera atromoM. KBaHTHI.
JInnenyaTeie CIIEKTPBI

80

VYpoxk-npaktukyMm "Habmronenune
CIIEKTPOB UCITYCKaHHUS"




81

PagnoaxTuBHOCTE U €€ BUIBI

CrtpoeHue aTOMHOTO si/1pa.

82
Hyxnonnas moneins

83 PannoakTuBHBIC TIpEBpAIICHHUS.
H3otomnsl
Pemenne 3amau nmo teme:

84 "PagnoakTUBHBIE
npeBpaiieHus"

85 [Tepuon momypacnana
VYpok-koHpepeHus

86 "PagnoakTuBHBIC U3TYYCHHUS B
MpUpPOJIe, MEAUIMHE, TEXHUKE"
Snepuble peakiuu. 3aKOHBI

87 COXpaHEHHUs 3apsiI0BOTO U
MAacCOBOT'0 YHCeIl

88 DHeprus CBSI3U aTOMHBIX SIEp.
CBs13b Macchl U YJHEPTUU

89 Pemenne 3amad 1o Teme
"SI nepublie peakun"
Peakiuu cunTe3a U geleHnAs

90 anep. McTounuky sHEpruu

CosHna u 3BE31




91

Ypok-koHpepenmus "Anepuas
sHepreTuka. JlencTBus
paZOaKTUBHBIX U3ITyYEeHUN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme
"DJIeKTPOMAarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBieHuUs"

93

KonTponbhas pabota no teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanrtoBbie siBneHus"

94

[ToBTOpeHue, 06061IeHNE.
JlaGopaTopubie pabOTHI 1O
Kypcy "B3aumopeiictBue Ten"




95

[ToBTOpenue, o6oOIIeHNKE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 [0 TeME
"TerutoBble npouecch”

96

[ToBTOpenue, obobICHNE.
Pemenue pacdeTHBIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TemmoBbIX aBurarenci'”

97

[ToBTOpEHHE, 000OIICHHE.
Pemenue pacdeTHBIX U
Ka4yeCTBEHHBIX 3aJ1a4 110 TeMe
"KII/] anexTpoycTaHoBOK"

98

[ToBTOpenue, o6o0IIEeHHE.
JlaGopaTopHble paboTHI IO
Kypcy "CBeTOBbIE sIBIEHUS"

99

[ToBTOpeHue, 06ob1IIEHNE.
Pabora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHUs B
MeXaHUKe"




[ToBTOpenue, oboOIIeHNKE.
100 Pabora ¢ Texcramu 1o TemMe
"Konebauus v BOJIHBL"

[ToBTOpEHME, 000OIICHUE.
101 Pabora ¢ TexkcTtamu 1o TeMe
"CBeroBbl€e aBiaeHUA"

[ToBTOpEHME, 000OIICHHE.
102 Pabora ¢ TekcTamMu o TemMe
"KBanToBas u sinepHas ¢puszuka'

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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HPOBEPSAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbBHOM INPOT'PAMMBI OCHOBHOI'O

OBIIEI'O OBPA3OBAHUSA
7 KIIACC
Koxa npoBepsiemoro IIpoBepsiemble nMpeaMeTHbIE Pe3yJbTAThl 0CBOCHUS OCHOBHOI 00pa3ol
pe3yJbTara OCHOBHOT'0 00111er0 00pa3oBaHus

11 UCIOJb30BATh U3yYCHHbIE TOHATUS

19 pa3nuyath SIBICHUS 10 ONUCAHUIO UX XAapaKTEPHBIX CBOMCTB M HA OCHC
JaHHOE (hHU3UYECKOe SIBIICHUE
pacrio3HaBaTh MPOSBICHWE H3YYCHHBIX (U3UYECKUX SIBICHHNA B OKP)

13 ¢u3nyeckue sBICHUS B NPUPOJE, IPU 3TOM MEPEBOJAUTH NPAKTUUYECKYH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI
OIMCHIBATh M3YYEHHBIE CBOWCTBA TN M (DPU3MUYECKUE SBICHUS, MCIIOJIB3

14 ONMCAaHUU TPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOIb3YyEMBbI
eIMHUIIBl (PU3NYECKUX BEJIWYMH, HAXOAUTh (POPMYIIbI, CBSI3BIBAIOLIHNE JI3
JPYTMMHU BETMYUHAMU, CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (hr3]

L5 XapaKkTepu3oBaTh CBOMCTBA Tel, (PU3NUECKUE SIBIEHUS U MPOLECCHI, UCT
3TOM J]aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMHCHIBATH €I0 MaTEN
OOBSICHATh (pU3MUYECKHE SIBICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM ¢

16 MIPaKTUKO-OPUEHTUPOBAHHOT' O XapaKTepa: BbISBIISATH IPUUNHHO-CIIE/ICTBE!
u3 1 — 2 nornyeckux maroB ¢ onopoil Ha 1 — 2 U3yueHHBIX CBOMCTBA
3aKOHA WJIM 3aKOHOMEPHOCTH




1.7

pemaTh pacuéTHble 3a1a4i B | — 2 neicTBUSA, UCTIONB3YS 3aKOHBI U (OpM
BEJIMYUHBI: HA OCHOBE aHaIM3a YCIOBUSA 3a7a4M 3alUCBhIBATh KPATKOE YCl
BEJIMYUHBI B OPMYIIBI U TPOBOJIUTH PACUETHI, HAXOAUTH CIIPABOYHBIE JIaH]

3aja4, OLECHUBATh PEATUCTUYHOCT NOTYYEHHON (PU3NYECKON BETUUHUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIU (U3
HCCIIEIOBaHMS BBIIEIATh IPOBEPSEMOE IMPEANOIOKEHUE (TUIOTE3Y), |

HOJ'Iy‘IGHHBIfI pe3yiibTaT, HAXOAUTH OIIIMOKH B X0ZA€ OIIbITa, ACJIaTh BBIBO,

1.9

IIPOBOJUTDH OMBITHI [10 HAOIIOAEHUIO (PU3UUECKUX SIBICHUN WIH (PU3HYECK
IIpOBEpsAEMbIE IPENOI0KEHUS, COOUPATh YCTAHOBKY U3 IPEJIOKEHHOTIO

ombITa U (POPMYIHPOBATH BHIBOJbI

1.10

BBIIIOJIHATE MPAMBIC U3MCPCHUSA C HMCIOJB30BAHUCM AHAJIOTOBBIX W IH

MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH U3M

1.11

MIPOBOJUTH HCCIEAOBAHUE 3aBUCHUMOCTU OJHOM (PM3MUECKON BEIMYMHB
NpSIMBIX M3MEpPEHMH, y4acTBOBAaTh B IUIAHUPOBAHMM Y4€OHOTO HCCIIE[
BBINIOJIHATh HW3MEpPEHUs, Cleaysd MpeUIOKEHHOMY IUIaHy, (QHUKCHUPO
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE NPEAJIOKEHHBIX TaOIUI] U

pe3ynbTaTaM HCCleA0BaHUS

1.12

MPOBOJIUTh KOCBEHHbIE H3MEpeHHs (U3NUYECKUX BEIUYHMH, CIeRys Ip
BBITIOJTHEHUHM U3MEPEHHH COOMpPaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY W

BCINYHHBI

1.13

co0roAaTh MpaBuiia TEXHUKH 0€30MaCHOCTHU IpU paboTe ¢ J1abopaTOPHBIN




1.14

yKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOICT
JEHCTBUS M3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C TIOMOIIBIO

0 CBOMCTBax (1)I/I3I/I‘leCKI/IX SIBJICHHUH U HCO6XOI[I/IMBIG (1)I/I3I/I‘{CCKI/IG 3aKOHBI

1.15

IPUBOAMUTH IPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEPax) MPAKTUYECK
3HaHUIl B TOBCEJHEBHON KHM3HM JUIsI OOecredeHuss Oe30MacHOCTH TP
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHMsI 310POBbs U COOIIIOICHHSI HOJ

OKpY>Karollen cpenie

1.16

OCYILIECTBIATh OTOOP UCTOYHUKOB MH(popMaLuu B ceTh IHTEpHET B COOTB
3alpoCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUW M IIyTEM CpPaBHEHUS pa3

nH(POPMAIIHIO, KOTOPAst SBIISIETCS IPOTUBOPEUUBOI MIT MOKET OBITH HEJl

1.17

WCIOJb30BATh TPH BBHIMOJHEHUH YYeOHBIX 3aJaHUi HAYYHOIIOIYJISIP
CoJlepKaHus, CIIPABOYHBIE MAaTEPUAIIbI, PECYpPCHI ceTH MHTEpHET, BIaaer

TEKCTa, MpeodpazoBaHusi HHGOOPMAITUU U3 OJHON 3HAKOBON CUCTEMBI B JIP

1.18

co3/1aBaTh COOCTBEHHbIE KpaTKUE MUCHbMEHHBbIE M YCTHBIE COOOILIEHUS
uHbopManuy (PU3HMUECKOro COJEpXkKaHUsA, B TOM YHUCIE IMYOJIMYHO |
pe3ysbTaTax MPOEKTOB WM Y4E€OHBIX HCCIEAOBAHUN, IPU ATOM Ipam

MOHSTUMHBIN arrmapar Kypca (I)I/ISI/IKI/I, COMMPOBOKAATH BBICTYIUICHUC ITPE3C

1.19

IIpHU BBIIIOJHCHUU y"-IC6HBIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpenci
COOTBCTCTBHH C IIOCTABJICHHBIMHU 3aJadaMiu, CJICIWUTH 3a BBIIIOJITHCHHC
OLICHUBATb COOCTBEHHBIM BKJIal B  ACATCIIbHOCTL  TI'PYIbI, Bb

B3aUMOJICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX




8 KVIACC

Koa nposepsiemoro
pe3yabrara

IIpoBepsiembie MpeIMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM 00Pa30B:
OCHOBHOTI0 00111eT0 00pa30BaHNA

1.1

HCII0JIb30BaTh IIOHATHA

1.2

pa3jinyarhb SABJICHUA MO OINHMCAHHUIO UX XaApPAKTCPHBIX CBOICTB U Ha OCHO

JaHHOC (1)I/I3I/I‘leCKOG SABJICHUC

1.3

pacrno3HaBaTh IPOSBICHUE H3YYEHHBIX (QU3NYECKUX SIBJICHUH B OKpY
¢dusnyeckue sABICHUS B IPUPOAE, NPU 3TOM MEPEBOJUTH MPAKTHUECKYK

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

14

ONMCHIBaTh U3yUYEHHbIE CBOMCTBA T€I U (PU3NYECKUE SBIICHUS, HUCIIOJIB3)
ONKCAaHUM MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI HCIIOJIb3YEMBIX BEJ
(GU3NUEeCKUX BEIMYHMH, HAXOIUTH (OPMYIIBI, CBS3BIBAIOLINE TAHHYIO (u-

BCIIMYHMHAMHU, CTPOUTH Fpa(bI/IKI/I HN3YUCHHBIX 3aBUCUMOCTEH (1)I/I3I/I‘IGCKI/IX BC.

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUS U TPOUECCHI, UCITOJIb3

JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €T0 MaTEMaTHYEC

1.6

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOICTBAa TeJl, B TOM YHUCIE U B 1
OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IIPUUYUHHO-CICACTBCHHBIE CBSA3Y
JIOTUYECKUX 1IaroB ¢ MOMOIIbIO | — 2 U3y4eHHBIX CBOMCTBA PU3NYECKUX S

3aKOHOMCPHOCTHU




1.7

pemiats pacy€THbIE 33a4u B 2 — 3 NeiCTBUS, UCIIONIb3YS 3aKOHBI U (HopM
BEJIMYMHBI: HA OCHOBE aHajlW3a YCJIOBHS 3aJladyd 3alHChIBATH KPATKOE
JMAHHBIX JUIsl PEIlieHus 331a4u, BBIOMPATh 3aKOHBI U (DOPMYIIbI, HEOOXO0IUM

pacuéThl ¥ CPABHHUBATH IMOTYICHHOE 3HAYCHHUE (DU3MUECKON BEIIMYUHBI C U3]

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPU TOMOIIH (u
OIIMCaHUE HCCIICIOBAHUS, BBIAECIATh IIPOBEPAEMOE IMPEANOI0KEHUE, OLE

MMpOBCACHUA UCCIICAOBAHUS, ACJIaTh BBIBOAbI

1.9

MIPOBOJIUTH OIIBITHI IO HAOMIOICHUIO (PU3NYECKUX SBJICHUN WIH (PU3NIECKE
poBepsieMble MPEANOI0KEHNUs, COOUPATh YCTAHOBKY U3 IPEAJIOKEHHOIO

OTIBITa U POPMYIIUPOBATH BHIBOJIBI

1.10

BBITIOJHATL IIPAMBIC U3MCPCHUA C HCIIOJIB30BAHUEM AHAJIOTOBBIX HpI/I6

BEJIMYMH, CPAaBHUBATDH PE3YJIbTAThl U3MEPEHUM € yUETOM 3a/laHHOM abCoIIIO"

1.11

IIPOBOAMTH MCCJEIOBAaHUE 3aBUCHMOCTH OIHOW (DU3MUECKON BEIHMYMHBI
NpPSMBIX U3MEPEHUIl: MIaHUPOBaTh HCCIEI0BaHNE, COOUpaTh YCTaHOBKY U
IPEJIOKEHHOMY IJIaHy, (PUKCUPOBATH PE3yJIbTAaThl OJYYEHHOW 3aBUCHMC

ACJIaTh BBIBOJABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

MMPOBOAWUTE KOCBCHHBLIC H3MCPCHHA CbI/ISI/I'-IeCKI/IX BCJIIMYHMH: IIJIaHU]

SKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CJICAYS npe;mo;erHoﬁ HUHCTPYKIUU, U Bl

1.13

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ J1ab0opaTOPHBIM

1.14

XapaKTepU30BaTh MPUHLIMUIIBI AEUCTBUSA U3YUEHHBIX MPUOOPOB M TEXHUUEC
ONHUCAHMs, WCIONb3ysd 3HAHUA O CBOMCTBAX (PU3MUECKUX SIBICHUM

3aKOHOMEPHOCTHU




1.15

pacio3HaBaTh IIPOCThIC TEXHUYCCKUEC YCTPOﬁCTBa U U3MCPUTCIIbHLBIC HpI/I61
PUCYHKaM, COCTABJIATb CXCMbI SJICKTPUICCKUX I_IGHCI\/JI C MMOCJICA0BATCIbHBIV

3JICMCHTOB, pa3jindyasa yYCIIOBHBIC 0003HaYEHU DJIEMEHTOB OJICKTPHUYCCKHUX I

1.16

NPUBOJUTH IPUMEPHI (HAXOIUTh WHPOPMAIHMIO O MTPUMEPax) MPaKTUIECK(
3HAaHUI B TOBCEIHEBHOW >KM3HM Ui oOecreyeHHs Oe30MacHOCTH IIpE
TEXHHYECKHMHU YCTPOHCTBAMH, COXPAHEHUS 3/10pPOBbs U COOIIOICHHUS HOP

OKpY’Karollen cpeze

1.17

OCYHICCTBJIATH IOHCK I/IH(bOpMaI_II/II/I (I)I/ISI/ILICCKOFO COACPIKaHUA B CCTHU 415
3HAHUM U HyTeM CpaBHCHHA OONOJHHUTCIBbHBIX HCTOUYHHWKOB BBIACIATH U

IIPOTUBOPEYUBOM NI MOXKET OBITH HEJOCTOBEPHOI

1.18

UCTIOJB30BaTh TPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUi HaydIHO-TIOIYJISP]
COJIEpKaHUs, CIIPABOYHBIE MAaTEpUallbl, pecypchl ceTu MHTepHET; Biaxer

TEKCTa, Mpeodpa3oBaHusi HH(YOPMAIIUK U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYI

1.19

CO31aBaTb COOCTBEHHBIE IHCHMEHHBIC U KpaTKUC YCTHBIC COO6H_I6HI/]
HECKOJBKHX HCTOYHUKOB (1)I/ISI/I‘I€CKOI‘O COACPpIKaHUA, B TOM YHCJIC Hy6J'I]
HpO@KTHOfI HNJIn HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTHU, IIPU 3TOM TI'PaMoO

MOHSITHUUHBIN arrapar Kypca (I)I/ISI/IKI/I, COIMPOBOKAATh BBICTYIUICHUC ITPE3CH

1.20

IIPpU BBIITOJTHCHUHN y"-IC6HLIX IIPOCKTOB U I/ICCJIC,[[OBaHI/Iﬁ (bI/I3I/IquKI/IX Ipo1e
B Ipynme B COOTBETCTBUU C IIOCTABJICHHBIMH 3ajJadyaMu, CJICIWUTH 3a Bb
KOPPCKTHUPOBATH €T0, aICKBATHO OILICHUBATH COOCTBEHHBII BKJIaJd B ACAT

KOMMYHUKATHBHOC BSaHMOﬂCﬁCTBHe, MpOoABJIAA TOTOBHOCTL pa3pClIaTh KOE

9 KJIACC



Koa nposepsiemoro
pe3yabTara

IIpoBepsiemble NpeAMeTHBIE Pe3YJbTAThI 0CBOEHHS OCHOBHOI 00pa3:
OCHOBHOI0 0011ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

1.2

pa3indaThb ABJICHUA 11O OIIMCAHHUIO NX XaPaKTCPHBIX CBOMCTB M Ha OCHC(

JTaHHOE (PU3HUECKOE SIBIICHUE

1.3

pacrio3HaBaTh IpPOSBICHUE H3YYEHHBIX (U3NYECKUX SBICHUH B OKp
¢u3nyeckue sBIEHUS B MPUPOAE, IIPU 3TOM NEPEBOAUTH MPAKTUYECKY]

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SIBICHUN

14

OTMCHIBATh W3YUYEHHBIC CBOMCTBA TEI M (PH3MUCCKHUE SIBICHUS, UCIIOIIB:
OINKCAaHUM NPABUIIBHO TPAKTOBATh (PU3UYECKHI CMBICI UCIIOIb3YEMBIX BE
(¢u3NYECKUX BEJIUYMH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U

BCIIMYHMHAMHU, CTPOUTH Fpa(bI/IKI/I HN3YUCHHBIX 3aBUCUMOCTEH (1)I/I3I/I‘IGCKI/IX

1.5

XapaKTCPU30BaATb CBOMCTBaA TCII, (I)I/I3I/I‘leCKI/IC SABJICHUS WU MPOLECCChI, UCI

3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alIMChIBATh €r0 MATe

1.6

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMICTBA Tell, B TOM YMCIE U B
OPHUEHTUPOBAHHOI'O XapaKTEePa: BBIABIIATH IPUYUHHO-CIICICTBEHHBIE CBS
JIOTUYECKHUX IIaroB ¢ MOMOIIBIO 2 — 3 U3yYeHHBIX CBOWCTBA (PU3NYECKI

HJIM 3aKOHOMCPHOCTU

1.7

pemarh pacu€THbIE 3a/1aud (OMUparonIuecss Ha cuctemy u3 2 — 3 yp
dbopMyIbl, CBA3BIBANOIINE (U3NUYECKUE BEIWYMHBI: HAa OCHOBE AHAIU:
KpaTKO€ YCJIOBHE, BBISBISATh HEIOCTAIONINE WM M30BITOYHBIC JTaHHEBIE,
HEOOXOUMBIE IS PEIICHHUs, TPOBOAUTH PACUEThl U OIICHUBATH PEAIUCT

(UBUIECKON BETMYMHBI




1.8

pacrio3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PELIUTh MpU HOMOIH ]
OMMCAHUE MCCICIOBaHUS, BBIIEISITh MPOBEPSIEMOE MPEAINOJIOKEHUE, Ol

IMPOBCACHUA UCCIICAOBAHMs, ACIaTh BBIBOAbI, HHTCPIIPETUPOBATE PE3YIIBTE

1.9

IPOBOJUTH ONBITHI [0 HAOMIOACHHUIO (U3UYECKHX SIBICHHH W
CaMOCTOSITENIEHO COOMPATh YCTAaHOBKY U3 N30BITOYHOTO Habopa 000py/I

ero pe3yJabTaThl, (POPMYITHPOBATH BHIBOIBI

1.10

MIPOBOJIUTH MPH HEOOXOAMMOCTH CEPHUI0 TIPSMBIX H3MEPEHHIA, OTIPEIIEIISS
BEIMYMHBI ((POKYCHOE PacCTOSHUE COOMpAroneil JTMH3bI), 0OOCHOBBIB

(u3MepuTeIHLHOTO pHOOpPa)

1.11

MMPOBOAUTDH UCCIICAOBAHNC 3aBHCHUMOCTECH (bl/ISI/I‘IGCKI/IX BCJIMYHMH C UCIIOJ
IUIaHUPOBATb HCCIICOJOBAHUEC, CaAMOCTOATCIbHO CO6I/IpaTB YCTAaHOB
HOJIyT-IeHHOI\/JI 3aBUCHUMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIIMYHMH B BHIC Ta6JII/IIII/I

pe3yjibTartaM UCCICIOBaHUA

1.12

MNPpOBOAWUTL KOCBCHHLIC H3MCPCHUA (1)H31/I‘-I€CKI/IX BCJIIMYHH: IIJIaHW
SKCIICPUMCHTAJIbHYIO YCTAaHOBKY W BbIIIOJIHATE HU3MCPCHUA, CIICOY:!
BBIUUCJIATE 3HAYCHUE BCIWYHMHBI W aHAJIW3UPOBATH ITOJTYUCHHBIC PC

MOTrpeIIHOCTHU I/I3MepeHI/II>'I

1.13

CO6J'IIOIIaTL IMpaBuJjia TCXHUKU 0e30IMacHOCTH npu pa60Te C J'Ia60paTOpHB

1.14

pa3indaTtb OCHOBHBLIC MNPHU3HAKKW HW3YYCHHBIX (1)I/ISI/I'-IGCKI/IX Moneneﬁ: M
TBépZ[O@ TECIIO, TOYEYHBIM UCTOYHUK CBCTA, JIy4, TOHKAaA JIMH34, IJIaHCT4

MOJZCIIb aTOMHOTI'O AApa




1.15

XapaKTepU30BaTh MPUHIHIIBI ICHCTBUS U3YUYSCHHBIX TPUOOPOB M TEXHUY
ONUCAHMs, HUCIONb3Yys 3HAHUS O CBOMCTBaX (DU3UYECKUX SIBJICHUI

3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKU H3YUYECHHBIX TEXHUYEC
npuOOPOB U TEXHOJOTHYECKHX IMPOLECCOB MPU PEUICHUH Y4eOHO-TIP

CXEMBI JJIs1 IOCTPOCHHUS N300pAKECHUI B TNIOCKOM 3€pKajie U COOMPATOLI

1.17

HPUBOJHUTE IPUMEPHI (HAXOIUTH HHPOPMAIIHIO O IPUMEPAX ) IPAKTUIECK
3HAaHUI B TIOBCEAHEBHOM XHM3HH Ui oOecreyeHHus OE30MacHOCTH Iif
TEXHHYECKHMH YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBBS U COOIIOICHUS HO

OKpY’Karollen cpeze

1.18

OCYIIECCTBIISATh TIOMCK WH(GOpMAIUU (PU3NICCKOTO CONEPIKAHUS B Ce
dbopMynupys TOMCKOBBI 3ampoc, HAXOAWTb YT OIpPEIeICHHUS

HHq)OpMaHHH Ha OCHOBC MMCHOIUXCS 3HAaHUH 1 JOITOJTHUTEIBHBIX UCTOY

1.19

UCIIOJIb30BaTh IPH BBINOJIHEHUH YYE€OHBIX 3a/JaHuil Hay4yHO-TIOMYJIAY
COZIepKaHus, CIIPaBOYHbIE MaTepHallbl, pecypcsl ceTd MIHTepHeT; Biiajen

TEKCTa, Mpeodpa3oBaHus HHYOPMAIIUK U3 OJHOM 3HAKOBOW CUCTEMBI B I

1.20

COo3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHO!
HUCTOYHUKOB (U3NYECKOTO COAEpkKaHMs, MyOJIMYHO TPEACTaBIAThH
HCCIIEN0BATEIBCKON NEATEIbHOCTH, IIPU 9TOM I'PaMOTHO UCIIOJIB30BATh U
U3y4yaeMoro pasjena (GU3MKH U COINPOBOXKAATh BBICTYIUIEHHE IPE3CHT

AyaAUuTOpPUHN CBEPCTHUKOB




1.21

IpPU BBIOJIHEHUU YYEOHBIX TPOCKTOB M HCCICIOBAaHUHN (u3nyec
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMH 33Ja4aMH, (
JIEUCTBUM M KOPPEKTHUPOBATH €ro, aJleKBaTHO OLIEHHBATh COOCTBEHHBIM

BBICTPAaNBAaTb KOMMYHHUKAaTUBHOC B3aHMOIIeI>’ICTBHe, IMPOABJIAA TOTOBHOCT




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Koxn
pasjie Koxa ssiemenTa IIpoBepsieMble 31€eMEHTHI COAePKAHUA
Ja
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA
®dusnka — Hayka o mpupone. SBneHus npupoasl. Puznyeckue
1.1 SIBJICHUS: MeXaHWYeCKHue, TEIUIOBBIC, AIEKTPUYECKHUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBBIE
®dusnueckue BenuuuHbL. M3MepeHune QU3NYECKUX BEIMYUH.
1.2 duznueckue puOOpHI. [TorpemnocTs U3MEPECHUM.
MexayHapoiHasi cucTemMa €MHHULL
EcrecTBeHHOHay4HbI ~ MeTOJ|  MO3HaHMs:  HaOJIIO/EHUE,
MOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIABIKEHUE THIIOTE3,
1 L3 SKCHEpUMEHT 10  TpPOBEpKE  THUMOTe3,  OObICHEHHE
Ha0J110/1aeMOT0 SIBJIICHUS
1.4 Onucanue pU3NYECKUX SBICHUN C TTOMOIIBbIO MOJIETIei
[IpakTuyeckue paboOTHI:
Hi#HPar#H#l3Mepenue pacCcTOSIHUM.
15 #H#HPar##113Mepenne o0bEMa )KUIKOCTU M TBEPJIOTO Tea.
' ###Par###Onpenenenne pa3MepoB MajbIX TeJl.
H#iHParfH#13mMmepenne TEMIIEPATYPHI pu ITOMOLIA
KHUJIKOCTHOTO TEPMOMETpPA U IaATYNKA TEMITEPATYPHI
ITEPBOHAYAJIBHBIE CBEJIEHU A O CTPOEHUU BEILIECTBA
) ###Parf##CTpoeHrEe BeEILlECTBA: aTOMbl M MOJIEKYJBl, HX
2.1 pazmepbl. OTBITH, TOKA3bIBAIONINE TUCKPETHOE CTPOCHUE
BEIIIECTBA




2.2

H###Parf##/|Bukenre dvactul BemiecTBa. CBS3b CKOPOCTH

JBUKEHHSI YacTHUI] C TemIiepaTypoil. bpoyHoBckoe nBukeHue,

muddy3us

2.3

BSaHMOHeﬁCTBHG YaCTHUILl BCIICCTBA: IPUTAIKCHUC U

OTTAJIKUBAHHUC

24

#H##Par##H# ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta3oB,
KUAKOCTEH M TBEPABIX (KpUCTANIMYECKUX) Tell. B3zanMocBs3b
MEX/1y CBOWCTBAMHU BEUIECTB B PA3HBIX arperaTHbIX COCTOSHUAX

1 UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM

2.5

Ocobennoctu arperaTHbix COCTOSIHUM BOIBI

2.6

[IpakTuueckue padbOTHI:

###Par###Onuenka 1nuaMeTpa aroMa METOJIOM psAIoB  (C
ucroJib30BanueM (otorpaduii).

#H#HPar#H##0nbITel IO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.

HH#HPar###OnBITBI 10 OOHapy)KEHUIO  JEUCTBUS  CHJI

MOJIEKYJIIPHOTO TPUTSKEHUS

JABWXEHUE 1

B3AVIMOJIEVICTBHE TEJI

3.1

Mexannyeckoe ABHKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE

NIBIKEHHUE

3.2

##Par#H##Cropoctb. CpenHssi CKOPOCTh NPU HEPAaBHOMEPHOM

JIBMKeHuHU. Pacuér IIyTU U BpCMCHU JIBUKCHU

3.3

SBnenne nHepuuu. 3aKOH MHEpUUU. B3auMoaencTBue Ten Kak
MPUYMHA U3MEHEHHS CKOPOCTHU JIBMKEHHUs Tell. Macca Kak Mepa

HHEPTHOCTHU TECJIa

3.4

#HHHPartt## lmotHocTh  BemiectBa. CBS3b  IUIOTHOCTH €

KOJIMYCCTBOM MOJICKYJ B €IMHUILIC 00BéMa BE€IICCTBa

3.5

Cuta xak XapaKTCPUCTHUKA B3aMMOJEUCTBUS Tell




3.6

Cuia ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ MOMOIIbIO

JUHAMOMETpa

3.7

#H#H#HPart## SIsnenne tarorenus U crina TshkecTtd. Cuia TSHKeCTH

Ha IPpYTUX IUIAHCTAaX. Bec Tema. HeBecomocTh

3.8

Cuna tpenusi. TpeHue CKOJIbKEHUs U TpeHue mnokosi. Tpenue B

MIPUPOJIE U TEXHUKE

3.9

#HH#Par##H#CrnoxxeHre CWil, HalpaBJICHHBIX O OJHON MPSMOIl.

PaBHOelicTBYIOIIASA CHIT

3.10

[IpakTuueckue padbOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMXKEHMs (IIapUKa B
KHUJKOCTH, MOJIEIH 3JIEKTPUUYECKOTO aBTOMOOWIISI U Tak Jajiee).
Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS Opycka WM
apvKa 1Mo HAKJIOHHOW IUIOCKOCTH. OmpeneneHue MIOTHOCTH
TBEpAoro Ttena. OMNbITE, IEMOHCTPUPYIOIIME 3aBUCUMOCTD
pacTsbkenus (nedopmaiuu) IpyKUHbI OT MPUITIOKEHHON CHJIBI.
OneIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHIIBI  TPEHHUSA
CKOJIBXKEHUSI OT Beca Tejla M XapakTepa COMPUKACAIOUIUXCS

IOBEPXHOCTEN

3.11

dusndeckue SBJICHUS B npupoaec: TMpPUMEPBI JABUXXCHUA C
Ppa3JIMYHbIMHU  CKOPOCTSAMU B JKMBOM W HEXHBOU mnpupozae,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHudeckue YCTPOﬁCTBaI AUHAMOMCTP, MOAIIUITHUKN

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenune TBEpaoro Tena. CrocoObl yMEHbIIEHUS U YBETUYCHHUS

4.1
JaBIICHUS

42 JlaBnenue ra3a. 3aBUCHMOCTh [JaBJIEHUS Ta3a OT 00BEMa,
TEeMITepaTypbl

43 Ilepenaya naBiieHUs TBEPABIMU TEIAMMU, )KUIKOCTSIMH U Ta3aMU.

3akou [Tackams. [THeBMaTHYECKHE MAIIIMHBI




4.4

3aBUCUMOCTD aBJIICHUS JKUIKOCTH oT TJTyOUHBI.
I'mapocratnyeckuii  mapagokc. CooOmaromuecs  COCYbI.

FI/I,Z[paBHI/I‘-IeCKI/Ie MCXaHU3MBbI

4.5

Atmocdepa 3emnum u  aTMmocdepHoe naBieHue. llpuunHbI
CYIIECTBOBAHHUS  BO3AYIIHOM  oOoysiouku  3emiau.  OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTABICHUS OT BHICOTHI

HaJ ypOBHEM MOps

4.6

W3mepenue atmocdeproro gasneHus. [Ipubopsl 11 u3mepeHust

aTMOC(bepHOl"O JaBJICHUA

4.7

JlelicTBue XUIOKOCTHM M ra3a Ha NOTPYKEHHOE B HHX TEJO.

BrrtankuBatonias (apxumMeioBa) cuia. 3aKoH Apxumena

4.8

[InaBanue ten. Bo3nyxomnnasanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa
NOTPY>)KEHHOM B  KUAKOCTH yactu Tena. OnpeneneHue
BBITAJIKUBAIOILEH CHIIBI, ICCTBYIOIICH Ha TEJO, TOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBHCUMOCTH BBITAJIKHBAIOLIEH CHUIIBI,
JIEHCTBYIOIEH Ha TEJO B JKUJIKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOIIME 3aBUCHMOCTb  BBITAJKUBAIOIIEH  CHUJIBI,
JeCTBYIONIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMaA NMOTrpy>KEHHOM B
KUJKOCTh 4YacTH TeJa M OT IUIOTHOCTH  YKUJKOCTH.
KoncTpynpoBanue apeomerpa Wid KOHCTPYUPOBAHHE JIOAKUA U

orpezeseHue e€ rpy30noabEMHOCTH

4.10

Ousnyeckue SBICHUS B MPUPOAE: BIUSHUE aTMOC(HEPHOro

JIaBIICHUS Ha KUBOU OpTraHu3M, IIaBaAHUC pBI6

411

TexHnueckue YCTPOWCTBA: cooOImaronuecs COCYIBI,
YCTPOMCTBO BOAOMPOBOJIA, THAPABIMYECKHI MPECC, MAaHOMETP,

6apoMeTp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP

PABOTA, MOIIIHOCTbB, SHEPT A




5.1

Mexannueckast pabora

5.2 MexaHn4deckast MOIIIHOCTb

53 [IpocTeie MeXaHHW3MBI: pblYar, OJOK, HAKIOHHAS ILJIOCKOCTH.
[IpaBuiio paBHOBecus pbryara

2.4 [IpumeHeHne npaBuiIa paBHOBECHS pblUara K OJIOKy

55 «3omoTtoe TmpaBWwIO» MexXaHuku. Kodapduiment mone3Horo
neiictBus MexaHu3MoB. [IpocTeie MexaHU3MbI B OBITY U TEXHHUKE

5.6 [loTeHunanpHas 3HEPTUU Tea, HOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sneprus

5 g [lonnass wmexaHuveckas OdHeprus. 3aKOH HW3MEHEHUS U
COXpPaHEHUS MEXaHUUYECKOM dHEepTUn
[IpakTuueckue padbOTHI:
##Par###Onpenenenre  pabOThl  CHJIBI ~ TPEHUS  IIpH

59 paBHOMEPHOM  JIBIDKCHHMHM  Teja IO  TOPU30HTAIbHOU
noBepxHoctu. lccnenoBanue ycnoBuUid paBHOBECHSl pblyara.
N3amepenne KIIJ[ HakimoHHOM mmockocTtH. M3ydyeHue 3akoHa
COXpaHEHUs MEXaHUYECKON IHEPTrUn

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIIOBEKA

511 TexHnuecKkue yCTporcTBa: pblyar, IOABUKHBIN U HETOABUKHBIN

0JIOKHU, HAKJIOHHAS! TJIOCKOCTb, TPOCThIE MEXAHU3MBI B OBITY

8 KJIACC
Kon
pa3jien Kopa »aemenTa IIpoBepsiembIe 3JIeMeHTHI CO/IePKAHUS
a
6 TEITJIOBBIE ABJIEHUA




OCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOopuun

CTpoeHMsl BemiecTBa. Macca u pa3Mepbl MojeKyi. OIBITHI,

6.1
MIOJITBEPKAAOLIHE OCHOBHbIE HOJIOKEHHUS
MOJICKYJISIPHOKUHETUYECKON TEOPUHU
Mogenu TBEPIOro, >XKUAKOTO M TIa3000pa3HOro COCTOSIHUHA
6.2
BemlecTBa. Kpucramuimyeckue u amopHsle Tena
OOBsicHEHHE CBOMCTB Ta30B, XKUIKOCTEH M TBEPIBIX TEN Ha
6.3
OCHOBE TOJIOKEHHI MOJICKYJISIPHOKMHETUIECKOI TEOPHH
6.4 CMaunBaHuE U KallWJUISIPHBIE SIBICHUS
6.5 TeroBoe pacupeHne u cKxaTue
Temmeparypa. CBsizb TeMIepaTypbl CO CKOPOCTBIO TETIJIOBOTO
6.6
JIBMDKEHUS YaCTHULL
Buytpennss sHeprus. CnocoObl HM3MEHEHHUS BHYTpPEHHEH
6.7
SHEPIHH: TEeIUIonepeada i CoOBepIIeHue padboThl
6.8 Bunsl  Teruomepenaud:  TEIIONPOBOIHOCTh,  KOHBEKIIHS,
U3Iy4YeHue
6.9 KonnyectBo TemnoTsl. Y aenbHas TEIIOEMKOCTh BELIECTBA
TennooOMeH M TemI0BOEe paBHOBECHE. YpaBHEHHE TEIJIOBOTO
6.10
OanaHca
6 [InmaBnerne ¥ OTBEpAEBaHWE KPUCTAJUIMYECKUX BEIIECTB.
A1
VY nenpHas TEMI0Ta TUIABICHUS
[TapooOpazoBanne u koujaeHcauus. Mcmapenuwe. Kunenwe.
6.12 VYnenpHas ~ Temyora  mapooOpa3oBaHUSA.  3aBHCUMOCTh
TEMIIepPaTyphl KHIIEHUS OT aTMOC(EPHOTO JTaBICHUS
6.13 BraxxaocTs Bo3myxa
6.14 OHeprus TOIMBA. Y 1eibHasl TENJI0Ta CTOPAHUS




[punnunsl pabotsl TemioBbix asurateneit KIIJ teruioBoro

6.15 aBuraresst. TemioBble JBUTaTelId W 3aIIATA OKPYXKAOIIECH
Cpenbl
3aKOH COXpaHEHUS U MPEBPALICHUS HHEPIUU B TEIUIOBBIX
6.16

nponeccax




6.17

[IpakTyeckue paboOTHI:

HHHPar###OnpITBl 10 OOHApY)KEHHIO  JIEHCTBHS — CHII
MOJIEKYJISIPHOTO MPHUTSKCHHUS.

#H##Par###OnbITH IO BRIPANTUBAHUIO KPUCTAJIOB ITOBAPEHHOM
COJIM WJIM caxapa.

HHHPar###OnbITEl 0 HAOMIONEHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB, KUAKOCTEN U TBEPIBIX TEIl.

##Par#H##OnpenenieHrie  aBleHUs BoO3Ayxa B OayuioHe
LINpUIA.

H#HPar#H##ONbITHI, JIEMOHCTPUPYIOILIHE 3aBUCHUMOCTh
JaBIIeHUs] BO3AyXa OT ero oO0béMa M HarpeBaHUs WA
OXJIaXICHUSI.

#H##Par### [poBepka runoTe3bl TUHEHUHON 3aBUCUMOCTH JITTUHbI
CTOJIOMKA OKUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPaTypHI.

#H#HPar##HabnmoieHre N3MEHEeHNsl BHYTPEHHEH SHepruu Tena
B pe3yJbTaTe TEIUIoNepeaun U paboThl BHEIIHUX CHIL.
##HPar#H##lccnenoBanue  SBIEHUS — TeIIoOOMeHa  Mpu
CMEIIMBAaHUH XOJOJIHOW U rOpsYEr BOJIBI.
H#HHParf##0npeiesIeHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO
BOJIOM mpU TeIUI0OOOMEHE C HarpeTbiM METaNINYeCKUM
VIAHIPOM.

###Par###Onpenenenue yaeabHON TEMI0EMKOCTH BEIIECTBA.
###Par### ccnenoBanue mpoliecca UCIapeHus.
H###Parf##0npeienieHrie OTHOCUTENBHOM BIAKHOCTH BO3yXa.

H#H#H#Par###Onpenenenne yaenbHOM TEIUIOTHI MJIABJICHUS JbJA.

6.18

dusndyeckue SBJICHHUSI B Iprupoac: MOBEPXHOCTHOEC HATAKCHUC
" KAallWUIAPHBIC SBJICHUSA B IMPHUPOAC, KPUCTAJIIIBI B IPUPOAL,
HU3JTy4YCHUC COJ'IHL[a, 3aMCp3aHHuC BOI[OéMOB, MOPCKHUC 6pI/I3LI;

o0Opa3oBaHHe pOCHI, TyMaHa, HHEs, CHeTa.




6.19

Texnuueckue YCTPOMCTBA: KaIluJUISAPBL, [IPUMEPBHI
HCIIOJIb30BAaHUsI KPUCTAIJIOB, )KUIKOCTHBIN TEPMOMETP, 1aTYUK
TEMIEPATypbl, TEPMOC, CHCTEMa  OTOIUICHHMS  JIOMOB,
TUTPOMETPBI, IICUXPOMETpP, IlapoBas TypOWHA, JBUIaTellb

BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1 Dnektpuzanus Tel. [[Ba posia aIeKTpUUECKUX 3apsiioB
BsaumoneiictBue 3apspkeHHbIX Ted. 3akoH KyrnoHna (3aBUCUMOCTD
7.2 CHJIbI B3aUMOEHUCTBUS 3apsKEHHBIX TEJ OT BEJIMUUHBI 3apsi10B U
PaCCTOSTHUS MEXTy TE€JIaMH )
OnexTpuueckoe nosie. HanmpsokEHHOCTD AJIEKTPUYECKOTO TOJIS.
7.3 [lpyHuun  cyneprno3uuuy  3NEKTPUYECKUX — Mojed  (Ha
KayeCTBEHHOM YPOBHE)
Hocurenn  anexrtpuyeckux — 3apsios. DneMeHTapHBIN
7.4 anekTpuyeckuil 3apsa. CrpoeHue aroma. IIpoBomHuku n
TUDJIEKTPUKA
7.5 3aKOH COXpaHEHMs IJIEKTPUUECKOTO 3apsiia
DNeKTpUUECKU TOK. VYenosus CYILIIECTBOBAHUSA
7.6
ANEKTPUYECKOr0 TOKa. MICTOYHMKN MOCTOSIHHOTO TOKa
JIecTBUSI DIEKTPUYECKOrO TOKa (TEIVIOBOE, XHMHYECKOE,
1.7
MarHuTHOE). DIEKTPUUYECKUN TOK B )KUJKOCTSIX U razax
7.8 Onexrpuueckas nenb. Cuna Toka. JNEKTPUUECKOE HAIIPSKEHUE
9 ConpoTuBieHue NTPOBOAHUKA. YIEIIBHOE CONPOTUBIICHUE
1.
BEILIECTBA
7.10 3akon OMa 1St y9acTKa [enu
[TocnenoBarensHOE u napajuIeIbHOE COEIMHEHUE
7.11

IIPpOBOAHHUKOB




PaGora u MOITHOCTB 3JEKTPUUYECKOTO TOKa. 3akoH JDkoyns —

7.12

Jlenna

DNIEeKTPUYECKHE TIETH U MTOTPEOUTETN AINEKTPUICCKON IHEPTUN
7.13

B ObITy. KOpoTKoe 3aMbIkaHue

IlocTrostHHBIE  MarHuTbl. B3auMOAeNWCTBHE  MOCTOSHHBIX
7.14

MarduToB

MaruutHoe moie. MaruuTHoe moJje 3eEMIIU U €0 3HaUYEHUE [T
7.15

JKU3HU Ha 3eMiie

OnbiT Opcrena. MarHuTHOE TMOJ€ AJIEKTPUYECKOTO TOKa.
7.16

[IpumeHeHue 3J1eKTPOMarHuTOB B TEXHUKE

JlelicTBUe MAarHUTHOTO TIOJISi HA TIPOBOAHUK C TOKOM.

DNeKTpOoABUTATENIb  MOCTOSTHHOTO Toka. lcmosib3oBaHue
7.17

JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOWCTBAX M Ha

TpaHCHOPTE

Onpitel @apajnes. SIBneHue 3JIEKTPOMArHUTHOM WHIYKIUU.
7.18

[IpaBuno Jlenna

Onektporereparop. CrnocoObl TONYYEHHS DIEKTPUUECKON
7.19 SHEPTUU. DNEKTPOCTAHIIMKA HA BO30OHOBISEMBIX MCTOYHHKAX

JHEPrUU




7.20

[IpakTuueckue padbOTHI:

OnbITHI IO HAOMIOACHUIO JICKTPU3ALUH TeJl UHAYKIHEH U pu
COIIPUKOCHOBEHHUHU.

HccnenoBanue  ACUCTBUSA — JJIEKTPUYECKOTO  IIOJIA  HA
MIPOBOJIHUKY U JAUDJICKTPUKHU.

COopka 1 mpoBepka pabOThI AIEKTPUUECKOMN 1IETIH TOCTOSHHOTO
TOKa.

W3mepeHnue u perysinpoBaHue CUIbl TOKA.

N3mepenue u peryampoBaHue HAPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, MIYLIETO 4Yepes
pe3UCTOp, OT CONMPOTHUBIIEHUS PE3UCTOpPA U HAIPSHKEHUS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOIIAJU
MIOTNIEPEYHOI0 CEUYEHUsl U MaTepuaa.

[IpoBepka  mpaBuia  CIOXKEHUS  HANpsDKEHUW — TIpu
MIOCJIEZI0BATEILHOM COEIMHEHNN JBYX pe3uctopoB. IIpoBepka
IpaBWwiIa JUIsl CWJIBl TOKa IPH MapajuIe]IbHOM COEIMHEHUU
pesuctopoB. OrmnpeneneHne padOTHl AJIEKTPUUYECKOTO TOKa,
uaymero  depes  pesucrop. OmpeneneHue  MOILIHOCTHU
NEKTPUYECKOTO  TOKa,  BBIIEISIEMOW  Ha  PE3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYIIErO Yepe3
JaMIOUKy, OT HanpsbkeHus Ha Hel. Omnpenenenue KITJI
HarpeBatens. lccienoBaHne MarHMTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. l3ydyeHume MarHuTHOro  mOJsA
MOCTOSIHHBIX MarHUTOB MpPHU UX OOBEJUHEHUH U pa3elICHHM.
HccnenoBanue neicTBUS MEKTPUYECKOTO TOKA HA MarHUTHYIO
cTpenky. ONbIThI, JAEMOHCTPHUPYIOIIHWE 3aBUCUMOCTb CHIIBI
B3aMMO/JICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CUJIbl TOKa U
HampaBJIEHUsT TOKa B Karymke. M3ydeHue neicTBus
MarHMTHOTO 1OJIsl HAa POBOJHUK ¢ TOKOM. KoHCTpynpoBanue u

n3ydeHue pabotel anekrpoasurarens. Msmepenme KIIJI




BHGKTpOI[BHFaTGHBHOﬁ YCTaHOBKH. OmbITHI 11O HUCCICIOBAaHUIO
SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIOWHA: HUCCICA0OBAHUC

W3MCHCHHUH 3HAUCHUS U HaIpaBJICHUA HHAYKIIHOHHOI'O TOKa




dusznueckue SIBICHUSI B IpHUPOAC: SJICKTPUUCCKUC ABJICHHUA B

aTMocdepe, PIEKTPUIECTBO JKUBBIX OPTraHU3MOB, MAarHHUTHOE

el nose 3emiu, Apei¢ MON0COB, POidb MAarHUTHOIO MOJS JUis
KHU3HU Ha 3emiie, OJIIpHOE CUSHUE
TexHudeckue  yCTpPOMCTBA:  AJIEKTPOCKOI,  aMIEpMETp,
BOJIETMETP, PpeocTaT, CYETYMK 3UIEKTPUUECKOW OSHEpPrHH,
79 JIEKTPOOCBETUTEINIbHBIE npudopsl, HarpeBaTesbHbIe
' ANEKTPONPUOOPHI (mpumepsl), AEKTPUYECKHUE
IIpeI0XpaHUTENH, 3JIEKTPOMAarHur, AIIEKTPOJIBUraTEIb

IIOCTOAHHOI'O TOKA, reHCPaTOp NOCTOAHHOI'O TOKA

9 KIIACC
Kon
pasne Kon anemenrta [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
na
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexannueckoe aABMKeHHE. MarepuanbHas Touka. Cucrema
oTcy€ra
8.2 OTHOCHUTETBHOCTh MEXAaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NpsAMONIMHENHHOE IBUKEHHE
###Par###HepaBHOMEpHOE MPSIMOJIMHETHOE ~ JIBM)KCHHE.
8 8.4 CpenHsis 1 MTHOBEHHAsi CKOpPOCTh Tejla NMPH HEPaBHOMEPHOM
TIBYKEHUH
8.5 VYckopenne. PaBHOYCKOpEHHOE NPSAMOIMHENHOE IBUKEHHE
8.6 #H#HPar###CBobogHoe nmagenue. OnbITol [anumes
###ParfH##PaBHOMEpHOE NBIKEHME 10 OKpYXHOCTHU. [lepron n
8.7 gacToTa oOpamenus. JIuHeliHAs ©  yIJioBask CKOPOCTH.
LleHnTpocTpeMuTeNbHOE YCKOPEHUE
8.8 [lepsriit 3akoH HploToHa




8.9

Bropoii 3akon Herotona

8.10 Tpernii 3akon HeroToHa

8.11 HH##Par###] [puHuUI Cyneprno3uIiuu CUIT

8.12 Cuiia ynpyroctu. 3akoH ['yka

813 ###Parf##Cuila  TpeHus: Ccwia TpPEHUs CKOJIBKEHUs, CHJla
' TPEHUS MOKOsI, IPYTrUe BUJIbI TPEHUS

- H##HPar###Cunia TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHue cBOOOIHOTO MaIeHUs

815 JBwxenne muaHer Bokpyr Comnua. IlepBas kocmuueckast
' ckopocTb. HeBecoMOCTh 1 neperpysku

8.16 PaBHOBecue MaTepralbHON TOYKH. AOCOIOTHO TBEPIOE TEIO

817 #i#Par#HH#PaBHoBecue TBEPAOro Tejla € 3aKPEIUIEHHON OChIO
' BpateHus. MomeHT cuibl. LleHTp Tsbxectu

8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmynsce cumsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 #H#HPar##PeakTHBHOE JIBIKEHHUE

8.21 Mexanunyeckas paboTa U MOIIHOCTD

892 Paborta cun TskecTu, ynpyroct, TpeHus. CBs3b 3HEPTUU U
' paboThI

893 [TorennmanpHast SHEPTHS TeNa, TOAHATOTO HaJ IMOBEPXHOCTHIO
. 3emiu

8.24 [ToTeHumanpHas 3HEPTUS CKATON IPY>KUHBI

8.95 #i#Parf##Kunernueckas sHeprus. Teopema 0 KMHETHYECKOH
' SHEPTUU

8.26 HHH#Parf##3aKoH COXpaHEHUSI MEXaHUYECKOW YHEPTUU




8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpegHed CKOPOCTH CKOJBXEHHUS OpycKa WM
JBIDKEHUS IIapHKa MO HAKIOHHOW mockocTH. OmpeneneHue
YCKOpPEHHUsl Tejla IpU PABHOYCKOPEHHOM JBMKEHHM IO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTM IYTH OT BPEMEHU  IIpH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
IIpoBepka runoTesbl: €ciad NpU PaBHOYCKOPEHHOM JBH)KEHUU
0e3 HavaIbHON CKOPOCTH ITyTH OTHOCSTCS KakK psJ HEYETHBIX
qucel, TO  COOTBETCTBYIOIME  IPOMEXKYTKM  BpPEMEHHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHMSI CKOJIBXKEHHSI OT
CWIBI HOpPMaJIbHOTO naBieHus. OmnpenencHue KodpduiueHTa
TpeHusi CcKojbkeHus. OmnpezneneHue >XECTKOCTU MPYKHUHBIL.
Omnpenenenne pabOTBl CHIBI TPEHUS TMPH PABHOMEPHOM
JBIDKEHUM  TeJa 10  TOPU30OHTAIbHOM  MOBEPXHOCTH.
Onpenenenue padOThl CUIIbI YIPYTOCTH IIPH HOABbEME Ipy3a C

HUCIIOJBb30BAHHUECM HCIIOABHIKXHOI'O U IMOJBHUKHOI'O OJIOKOB

8.28

dusznueckue SBICHUS B npupoac: IPUWINBBI U OTIIMBBI,
JABHXKCHUC ITJIAHCT ConHeunon CUCTCMBbI, pCAKTUBHOC IBUKCHUC

JKUBBIX OpPTaHHU3MOB

8.29

Texnuueckue YCTpOﬁCTBaZ CIIMAOMCTP, AATUUKH IIOJIOKCHUS,

pacCTodAHNA U YCKOPCHUS, paKCThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe  nBuxkeHue. (OCHOBHBIE — XapaKTEPUCTHKU

9.1
KoJieOaHUI: TIepUO/I, YacTOTa, aMILIUTYIa

9.9 MareMatnueckuii U IpY>KUHHBIA MasTHUKU. [IpeBpaieHue
SHEPTHHU TPHU KOJIeOATEITLHOM JIBIKEHUH

9.3 3aryxaromue kojaeOanus. BeiHyxeHHble kKonebanus. Pesonanc




9.4

Mexanuueckrue BOJIHBEL CBOWCTBA MEXaHMYECKHUX  BOJIH.
[IponosibHBIE M TOTIEPEYHBIC BOJIHBI. J[JIMHA BOJIHBI M CKOPOCTh
e€ pacnpocTpaHeHus. MexaHndecKue BOJHBI B TBEPIOM TellE,

celicMUYeCKUE BOJTHBI

9.5

3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpa)keHHe 3ByKa

9.6

WnudpasByk u yapTpa3zByk

9.7

[IpakTuueckue padbOTHI:

Onpenenenue YacTOThI u nepuoja Kosie0aHuit
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHre 4acTOThl W IepHOJa KoJeOaHUW MPYKUHHOTO
MasTHHKA

Uccnenosanue 3aBHUCHUMOCTHU nepuojaa Kosie0aHuit
MIOJIBEILIEHHOT0 K HUTU Ipy3a OT JiIuHbl HUTU. MccnenoBanue
3aBUCHMOCTH Tepuo/ia KoieOaHU MPYKUHHOTO MAasTHHKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCUMOCTH TIEpHOAA KOJeOaHHI
Ipy3a, MOABEIIEHHOTO K HUTH, OT MAacChl Ipy3a U >KECTKOCTH

npyxuHsl. I3mMepenne yckopeHust cBOOOIHOTO NaieHus

9.8

dusznueckue SBICHUS B npupoac: BOCIHPHUATUC 3BYKOB
JKUBOTHBIMH, 3EMIJICTPACCHUC, celicMHU4YecKue BOJIHBI, [IYHaMH,

9X0

9.9

TexHuueckue YCTPOﬁCTBal 9XO0JIOT, HCIIOJIBb30BaHHUC

yIIBTPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

DONeKTpOMarHuTHOE  Toje.  ODJIEKTPOMArHUTHBIE  BOJIHBI.

10.1
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [kana >1eKTPOMarHUTHBIX BOJH
103 OnexkTpoMarHutHas —npupoaa cera. CKopocTh  cBera.

BonHoBEIE cBOMCTBA cBETA




[IpakTuueckue padbOTHI:

10.4 N3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
MOOUITEHOTO TeedoHa

105 Oduznyeckue SBICHUS B MHpUpOJE: OMOJOTHYECKOe IeicTBHE
BUIMIMOTO, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3ITYYEeHUI

10.6 TexHuyeckue ycTpoicTBa: HUCIOIb30BAaHUE JIEKTPOMArHUTHBIX
BOJIH 11 COTOBOM CBSI3H

CBETOBBIE ABJIEHUA

111 JlyueBast mozens cBera. MicTouHMKY cBETa

11.2 [IpsiMonuHEHOE pacIpoCTpaHEHHUE CBETA

11.3 OTtpaxenue ceta. [lnockoe 3epkano. 3aK0H OTpaKEHUs CBETa

114 [Ipenomiienne cBera. 3akoH mpenomieHust cBeta. [lomHoe
BHYTpPEHHEE OTPAKCHHUE CBETA

11 -

11.5 JIunza. Xop myuelt B IMH3E

11.6 Ontuueckas cucteMa ¢oTroarnmnapara, MUKpOCKOIa U TeJIECKoIa

117 I'maz kak  onTWyeckas  cucTeMa.  biIM30pyKOCTh |
JaTbHO30PKOCTh

118 Paznoxenue Oenoro cera B cnekTtp. OnbiTel HproToHA.
CroxeHne CrieKTpalIbHBIX IBETOB. Jlucrepcust cBera




[IpakTuueckue padbOTHI:
#H##Par##lccienoBanue  3aBUCUMOCTH  yIVla  OTPaKCHUS
CBETOBOI'O JIy4a OT yIJla aJeHHUs.
###Par###13yuenre XxapaKTepUCTUK H300paKeHUs ITpeaMeTa B
IJIOCKOM 3€pKaJie.
#H##Par##H#lccnienoBanue 3aBUCHUMOCTH  yIjla MPEJIOMIICHUS
CBETOBOI'O Jyya OT yrja MaJ€HUs Ha TPAHULE «BO3AYX —
11.9 CTEKJIO».
#iHPar#H# lonydaeHne n300pakeHH ¢ TOMOIIBIO COOMpAroIIei
JTUH3BI.
###Par###Onpenenenne GOKyCHOTO pacCTOSHUS U ONTHYECKOM
CHJIBI COOMpATOIIEH TNH3BI.
H#H#Par#H##ONBITHI IO Pa310KEHUIO OEJIOT0 CBETA B CIEKTP.
H#HH#HH#Par###0nbIThl 0 BOCIPUATHIO IIBETA MPEAMETOB IPHU HX
HaOJIIOCHNH Yepe3 LIBETOBHBIE (PUIIBTPHI
Ouznyeckue sBIeHUS B npupoae: 3atmenus Connua u JlyHsl,
11.10 IBeTa TeJ, ONTHUYECKHE SBIEHUsA B aTMmocdepe (1BeT Hebda,
pedpakuus, paayra, MUpax)
111 TexHuueckue ycTpoiicTBa: OuYKM, MEpHUCKoN, QoToanmnapar,
' ONTUYECKUE CBETOBObI
KBAHTOBGIE ABJIEHUA
191 OneiTel Pezepdopna u mnanerapHas mMojenb atoma. Mojenb
' atoma bopa
129 Hcnyckanne M MNOIJIOLIEHME CBeTa aTOMOM. KBaHTHL
' JInnenyaTele CIIEKTPHI
12
12.3 PanuoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Crpoenune atoMHOro sigpa. HykioHHas MoJienb aTOMHOrO sijipa.
' H3oTonbl
198 PanuoaxTtuBHbIe npeBpaienus. [lepuon nomaypacmnana aTOMHBIX
' a1ep




SAnepHple peakuuu. 3aKOHBl COXpPaHEHMs 3apsJOBOIO U

12.6
MaccOBOI'0 YHCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u aenenus suep. Mcrounnku saepruu ConHna
" 3BE3]
12.9 Snepunas sHepreTuka. JleiicTBUE paluOaKTUBHBIX U3JIYYEHUM HA
KUBBIC OpPTraHU3MBI
[IpakTuueckue pabOTHI:
HabmroneHne CriioniHpIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanue TPEKOB: HM3MEPEHHWE DSHEPrHMM YACTHIBI T10
TOPMO3HOMY ITyTH (110 (hoTOTpadusiM).
N3mepenue paaroaktuBHOro (hoHa
Ousnyeckue  SABIEHUS B MPHUPOJE: €CTECTBEHHBIN
1211 panMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, pPaIHOaKTHBHOE
W3Iy4yeHue MPUPOIHBIX MUHEPATIOB, ACHCTBHE PATMOAKTUBHBIX
M3JIy4€HUN Ha OPraHU3M YeJIOBEKa
1912 TexHuyeckue YCTPOMCTBA: CIEKTPOCKOI, WHAWBHIYaTbHBIH

JO3UMETp, KaMepa Bunbscona




HPOBEPSAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koa nposepsiemoro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K PeAMETHBIM pe3yJbTaTaM 0a30BOI0 )
o0pa3oBaTeIbHON NPOrPaAaMMBbI OCHOBHOI0 00111er0 00pa30BaHuUsI HA C

[Tonnmanue ponu GU3MKK B HAYYHOW KapTUHE MHpPa; CHOPMUPOBAHH
3aKOHOMEpPHOW CBA3W M IIO3HABAEMOCTH SIBJICHUWA HPHUPOIBI, O POJI
cuctemMooOpasyromnie poiau (U3NKA B PA3BUTUU ECTECTBEHHBIX Hay
IBOJIFOIMH (PU3UUYECKUX 3HAHUW M UX POJIH B IEJIOCTHON €CTECTBEHHOH:
POCCUHCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSIC

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT Ui

3HaHMs O BUJAX MaTepuu (BEIIECTBO U TOJE), O JIBMKEHUHU KaK CII0CO
ATOMHO-MOJIEKYJISIPHOW TEOpPUM CTPOEHHUS BELIECTBa, O (U3UYECKOIl
(MEeXaHMYECKUX, TEIUIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX ); YMEHHUE |
UX XapaKTEpHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX
YMEHHE paclo3HaBaTh MPOSBICHNE U3YUYEHHBIX (PU3NYECKUX SBJICHUH B

CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKHU)

BH&}IGHI/IG OCHOBaMH IOHSITHIHOTO armapara 1 CHMBOJIMYECKOT'O SA3bIKA |
peiCHuA y‘~IC6HBIX 3aa4;, YMCHHUC XapaKTCPHU30BATH CBONCTBaA TCII, (I)I/I

HCIIOJIB3Yys Q)YHHaMeHTaHBHBIe U OMIIMPHUYCCKUEC 3aKOHBI




VYMeHune onuceBaTh HN3YUYCHHBIC CBOICTBA T€I U (bH?)PI‘ICCKI/Ie SIBJICHUS, H(

BrnajeHue ocHOBaMU METOOB HAyYHOTO MO3HAHUS C YIETOM COOIIO/IE]
HaOmroieHNEe (PU3UYECKUX SIBJICHUM:

YMEHHE CaMOCTOSITEIIbHO COOUPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U3
110 MHCTPYKIIMH, OITUCHIBAThH XOJI OTBITA U 3aIUCHIBATH €0 PE3YJIbTAThI, |
MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPCHUH (PU3NICCKUX BEITUIHH: Y
CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY MO HHC
BCJIMYMHBI ¥ aHAJIM3UPOBATH TMOJYYCHHBIC PE3YJbTAThI C YIETOM 3aJak
W3MEPEHUI;

MPOBEJCHUE  HECIIOKHBIX  JKCIICPUMEHTAIBHBIX  HCCIICIOBaHUM;
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY U TPOBOAUTH HCCIEAOBAHUE II
MOJTyYEHHBIC 3aBUCUMOCTH (DU3MYECKHUX BEIMYMH B BHJIE TAOIUI] U Tpad

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAaHUA

[TonnmaHue XapaKTEepHBIX CBOMCTB (PU3MYECKUX Mojejel (MaTepuaib
TEJI0, MOJEIN CTPOEHHUs ra3oB, JKMAKOCTEH W TBEPIABIX TEII, IJIAHETA]

MO/JIeJIb aTOMHOTO sJIpa) U YMEHNE IPUMEHATh UX JUIsl 00bsICHEHUS (r3y

YMeHue oOBACHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TEN, B TOM !
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBIABIATH IIp
CTPOUTh OOBSICHEHHE C OMOpPOIl Ha M3ydyeHHBbIE CBOMCTBA (PU3NYECKUX

3aKOHOMCEPHOCTHU U MOACIIN




YMeHue pemarh pacuérHble 3amaud (Ha 0ase 2 — 3 ypaBHEHUH), W
CBsI3BIBANOIINE (DH3UYECKHE BEIMUMHBI, B YACTHOCTH, 3aIUCHIBATH KPa!
HEJIOCTAIONINE JAHHbIC, BEIOUPATh 3aKOHBI M (POPMYIIBI, HEOOXOIUMBIC
CIIPaBOYHBIC JaHHBIC, TMPOBOAUTH PACUETBI U OICHUBATH PEATUCTH
(GU3HYECKON BENMYMHBI, YMEHHUE OMPEICIATh Pa3MEPHOCTh (U3UUIECKC

PEIICHUHA 3aJa49n

YMeHue XapaKTCPHU30BaThb ITPHUHIIUIIBI HeﬁCTBHH TCXHUYCCKHUX YCTP!
HpI/I60pOB, U OPOMBINUICHHBIX TEXHOJIOTHYCCKUX IMPOLCCCOB IO HUX C

CBOMCTBax (1)I/ISI/I‘IGCKI/IX SIBJICHUH U HCO6XOI[I/IMLIC (bHSI/I‘{CCKI/Ie 3aKOHOM

10

YMeHue HCIoJb30BaTh 3HAHHUS O (PUBNYECKUX SBICHHUSX B IOBCEIHC
0€3011acHOCTH MpU 0OpaIIleHUH ¢ OBITOBBIMU IPUOOPAMU M TEXHUUYECK]
30POBbSI M COOJIOACHHS HOPM OKOJOTMYECKOro IOBEJCHUS B OK
HCO6XOIII/IMOCTI/I IIPUMCHCHU A I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I u TEXH(

MpUPOAOII0JIb30BAHUA

11

OnelT moMCKa, TpeoOpa3oBaHUs M MpENCTaBiIeHHs HWH(OpMaLUn
UCIMOJIb30BaHUEM MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHIA; YN
MOJIy4eHHOW MH(OpPMAlMU HAa OCHOBE MMEIOIIMXCS 3HAHUN U JOMOJH
UCMOJIb30BaTh NPU BBINOJHEHUHM YYEOHBIX 3aJlaHUM HayyHO-TIOMYJIAL
COJIep’KaHus, CIpPaBOYHBbIE MaTepuajbl, pecypchl ceTu HHTEepHeT; F
npeoOpa3oBaHus HH(POPMAIMK U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

MMMCbMEHHBIC U YCTHBIE COOOIIEHUSI Ha OCHOBE HH(POPMAIINH U3 HECKOJIb




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

o112 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JOBUXCHHC. MaTepI/IaHBHaﬂ Touka. Cucrema orcuéra. OTHOCUTEIHHOCTh i
12 PaBHoMmepHOe u HepaBHOMEpHOE ABMKeHUEe. Cpeausisa ckopocThb. Dopmyna 11t BBIYUCICE
PaBHOMCpHOG HpﬂMOHHHCﬁHOC JOBUXXCHHUC. 321BI/ICI/IMOCTI) KOOpILI/IHaTI)I TCJIAa OT Bpe:
HpHMOHHHeﬁHOFO JABUXKCHUA:
1.3 ) =x,+vt
Fpa(bI/IKI/I 3aBUCUMOCTH OT BPCMCHH IJIs1 IIPOCKHOHUKU CKOPOCTH, IPOCKHOUH IICPCMCIL
paBHOMepHOM HpﬂMOHHHCﬁHOM JOBUXKXCHUHN
3aBUCUMOCTh KOOPAMHATHI T€JIa OT BPEMEHHU B ClIy4ae PaBHOYCKOPEHHOT'O IPSMOJIMHENH(
!Q
Sl =V, *i+ay* =
F
@opMynbl I TPOEKIUU IEPEMENICHUs, NPOEKIMU CKOPOCTH U TNPOEKIHMH YCKC
HpHMOHHHeﬁHOM JABUKCHUN:
1.4 (H=u,, -+ S
' 'g.\' - I‘)EI x ﬂ.\' 2 L]
U.\'(I) =Up, +d, -1,
a (f) =canst,
vy, — U, =2a.s.
Fpa(pI/IKI/I 3aBUCUMOCTH OT BpPCMCHU [JId HNPOCKHHUH YCKOPCHHA, MNPOCKIHUU CKOPC
KOOpI[I/IHaTI)I HpI/I paBHO}’CKOpeHHOM HpﬂMOHHHeﬁHOM IBUXKCHNU
CBoOoanoe magenue. @opmyiibl, OMUCHIBAIOIINE CBOOOTHOE TTAJICHUE TeJla TI0 BEPTUKAIH
1.5 OTHOCHUTEJIBHO MOBEPXHOCTH 3eMiiH). ['pag ki 3aBUCUMOCTH OT BPEMEHH ISl TPOESKITUH
nu KOOpHI/IHaTI)I HpI/I CBO60)1HOM IIaACHUHN TCJIa 110 BepTI/IKaJ'II/I




CKopocCTh paBHOMEPHOTO JIBUXKEHHUSI TeJla IO OKpykHOCTHU. HarnpaBienue ckopocTH.

dopmyra 1715 BBIYUCICHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU U MEpUO] OOpallleHusI:

L= 2MR
T
IlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHHe LEHTPOCTPEMMTEIBLHOIO YCKOPEHH
YCKOPEHUS:
1.6 2
a. = L
" R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YaCTOTY OOpAIICHUS:
v = !
T
Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil
1.9 SBnenue unepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
1.10 F=m-a
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpa CUIIbI, IEHCTBYIOIIEN Ha TEJO
B3anmopeincreue Ten. Tperuit 3akoH Herorona:
1.11 Fy s =-Fiy

1.12

TpCHI/Ie IMOKOA U TPCHUC CKOJIbXKCHUS. d)opMyna JJIs1 BBIYUCIICHUA MOAYJISA CUJIBI TPECHUA (




1.13

Hedopmarus tena. Yupyrue u Heynpyrue aedopmaruu. 3aKoH ynpyroi nedopmanmu (3:

F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

My -1
F=G. L1 _2
R2
Cuna TsokecTH. Y CKOpeHHe CBOOOIHOIO MaIeHHUs.
dopmyiia 1715 BBIYUCIIEHUS CUIIbI TSDKECTH BOIM3H noBepXHocTH 3emun: F = mg.

I[BI/I)KCHI/IG IUIaHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHUYCCKaA CKOPOCTh. HeBecomocTts u Iep

1.15

Nwmnynbe Tena — BekTopHas pu3nyecKas BeIMYUHA.
p=mi

Nmnynbe cucremsl Ten. M3MeHnenne umnyinbca. MITynbe CUiibl

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa JIA 3aMKHYTOfI CHUCTCMBI TCII:
D=0, +in,U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckas padora. @opmMyria sl BEIYUCICHUS pa0OThI CHJIBI:

A=Fscoso

Mexann4deckass MOIIIHOCTb:

N=24
I

1.18

Kunertnueckas n MMOTCHIHAJIbHAA SHEPI . CDopMyna JJIA BBIYHUCIICHU S KHHETHYECKOM HH(

HIUE
Ey ="

TeopeMa 0 KHHETHYECKOMH OHCpPIHUHU. (DOpMYJ'Ia JIJIS1 BEIYMCIIEHUS MOTEHIIHAIbHOMN SHECPIHUHU

Hajg 3eMIIEn:

E,= mgh




1.19

Mexanuyeckas dSHEeprus:
E=E;+E p

3aKoH COXpaHEeHHsI MeXaHNYeCKo dHeprun. Popmyna s 3aKOHA COXPAaHEHUST MEXaHUY
cun tpenus: E = const.

IIpeBpamieHne MEXaHMYECKOW SHEPIUU IIPH HAJIMYUU CUIIBI TPCHHUSL.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Ppruar. Moment cuiter: M - Fl.

VYcioBue paBHOBECHS pblyara:
M +M +..=0
[TonBwxHbIM 1 HenoABWKHBINA 0110ku. KIIJI mpocThIX MexaHU3MOB,

n= Anonesnas
A—a&rpaq:::

1.21

JlaBiieHre TBEPAOTO TENA.
®opMyina 17151 BBIYMCIICHUS 1aBJICHHs TBEPIOIO Tena:

_F
p_S'

JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUJKOCTH.

CDOpMy.TIa JJI1 BBIYUCIICHUA JABJICHUSA BHYTPH JKUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnndeckuil npecc

1.23

3akoH ApXI/IMCIla. @opMyna JJIA OMIPEACIICHUA BBITAJIKUBAIOIIEH CHIJIBI, ILCI\/'ICTByIOI_I_ICI\/’I Ha

WIIN Ta3:
F_jm. =pgv

YcaoBue miaBanus teia. Ilnapanue CYZA0B 1 BO3AYXOIIABAHUEC

1.24

MexaHu4ecKre KOJeOaHHUs. AMHJ’II/ITyIla, nepuoa U 4acCtorTa KOoJIeOaHUIA. (I)opMyna, CI

KOJIcOaHUM:




1.25

MareMaTHueCKuil U IPY>KUHHBIA MasTHUKU. [IpeBparienne sHepruu npu KojaedaTeaTbHOM

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

MexaHU4eCcKHe BOJIHEI. HponoanHe H IIOMNCPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTD D

L=v-T

1.28

3Byk. [')poMKOCTb U BbICOTa 3BYKa. OTpakeHUE 3ByKOBOU BOJIHBI Ha TPaHUIIE JBYX Cpell.

1.29

IIpakmuyeckue pabomul

N3mepenune cpenHed IUIOTHOCTH BEUIECTBA; APXUMENOBOM CHIIBL, KECTKOCTH IIPY
CKOJIbKEHUS; pabOThl CUJIbI TPEHUSI, CHJIbI YIIPYT'OCTH; CPETHEH CKOPOCTU JABMKEHHSI Of
yCcKOpeHus OpycKa Ipu ABUKEHUHU 110 HAKJIOHHOH INIOCKOCTH; 4YaCTOThI U IIepUoa KoJiedar
4acTOThl U Iepuoja KojieOaHuM NpPYKUHHOIO MAasATHUKA; MOMEHTa CHJIbI, JEHCTBYIO
YOPYTOCTH IpPU MOABEME I'py3a C MOMOIIBI0 HEMOJABHUXKHOTO OJi0Ka; pabOThI CHIIBI YI
MIOMOILBIO MTOJIBUYKHOTO OJI0KA.

HccnenoBanue 3aBUCHUMOCTH apXHMMEIOBOM CHUJIBI OT 00bEMa MOTPYKEHHOW YacTH Te
HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH CUJIBI OT MACCHI T€JIA; CUJIbI TPEHUS CKOJIbKEHUS OT CV
poJla MOBEPXHOCTH; CUJIbl YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENEHU Aeopmarll
OT yIja HAaKJIOHA HaIpaBJAIOIIEH; Mepuoaa (4acToThl) KoleOaHWH HUTSHOIO MAasiTH
Koje0aHui NPYKMHHOTO MasTHUKA OT Macchl Ipy3a M >KECTKOCTH IMPY>KUHBI; UCCIE/C

KoJIeOAHUH HUTSHOTO MasSTHUKA OT MacChl rpy3a. HpOBepKa YCIOBUA paBHOBCCHUS pbIUard

1.30

Dusuueckue s6/1eHUA 8 npupode.‘ MMPpUMEPHBI ABUKCHHUS C PA3JIMYHBIMH CKOPOCTAMH B JKUBO
CHJIBI TPEHUS B IIPUPOAC U TEXHUKE, ITPUJIUBEI U OTJIMBBI, IBUKCHUC IIJIAHCT CoaHeyHOH
JKUBBIX OPraHU3MOB, pbl4aru B TCJIC YCJIOBCKA, BJIMAHHUC aTMOC(I)CpHOFO JaBJICHHA Ha XK

BOCIIPpHUATUC 3BYKOB XUBOTHBIMH, 3EMJICTPACCHUC, ceiicMHUUecKue BOJIHBI, IYHaAMH, 3X0




Texnuueckue yCl’l’tpOﬁCWl@d.‘ CIIMAOMCTpP, HATHYHUKHU ITOJIOXKCHUS, PACCTOAHUSA W YCKOPCH

PaKEThl, pbIYar, HO,I[BI/I)I(Hblﬁ u HeHO,I[BI/I)I(HBIﬁ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTB, I

131
cooOmrarommecss COCyAbl, YCTPOMCTBO BOJOINPOBOJAA, TUAPABIMYECKHI Ipecc, MaH
MOPIIIHEBOM HACOC, apEOMETP, IXOJIOT, UCTIOIB30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE
2 TETUIOBBIE ABJIEHU A
”1 OCHOBHBIE TOJIOXKEHHUS MOJICKYJISIPHO-KUHETUYECKOH TEOPUU CTPOCHHUS BEIIECTBA. |
ra3zoo0pa3Horo coctosiHuil Bemectsa. Kpucrammueckue u amopgHbIe Tena
2.2 JIBmkeHue yactull BeniectBa. CBsi3b CKOPOCTH JIBHXKEHUS YaCTHII C TeMIiepatypoil. bpoyi
2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS
24 TennoBoe paciMpeHue u cxaTue
2.5 TemoBoe paBHOBECHE
2.6 Buytpennss sneprusi. Pabota u teronepenaya kak criocoObl U3MEHEHHs] BHYTPEHHEHN H
2.7 Bune! Tenonepenayn: TeMIONPOBOJHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanune u oxnaxaenue Ten. KonmuecTBo TeIUIoTh. Y IeNbHas TeII0EMKOCTS!
2.8 =em(t,—t,)
QO=cml\t, -1
3aKOH COXpaHEHHs SHEPTUHU B TETIOBBIX MpoIleccax. Y paBHEHUE TEIJIOBOTO OanaHca:
2.9 O +0, +..=0
Ucnapenne m koHjaeHcauus. V3MeHeHHe BHYTpEHHEW SHEpPruy B MpOLECCE HCIape
2.10 KHUJIKOCTH. Y JIeJIbHAs TeIuioTa napoodpazosanus: L = Q/m
2.11 BnaxxnocTs Bo3yxa
» 10 [TnaBenre n kpucTayu3amus. Mi3MeHeHue BHYTPEHHEH SHEPTHUHN TIPH TUIABJICHHH H KPH(

TIJIaBJICHUA:




BHyTpeHHsIst SHeprusl CropaHus TOIUIMBA. Y IelibHAasl TeIJIOTa Cropanus Toruea: g = Q/n

2.13

2.14 [Mpununs! padoTs! TemnoBbix apurateneit. KI1/1 reruioBoro apuratens
IIpaxmuueckue pabomul
N3mepenue yaenbHON TemToEMKOCTH METAITUYECKOTO LIUIMH/IPA; KOJIMYECTBA TEIJIOTHI,

215 TeMmreparypbl (UKCHPOBAHHONH Macchl, B KOTOPYIO ONYIIEH HArpeThld IHIHHIDP; KC
HarpeThiM IMJIMHIPOM, MOCIE OMYCKaHHs €ro B BOJY KOMHATHON TeMIIEpaTypbl; OTHO!
YIIeIbHOM TEIJIOTHI IUIaBIeHHS JbAa. ViccnenoBane N3MEHEHUS TEMIIEPaTyphl BOJBI TIPE
TEII000MEHa MPHU CMEUIMBAaHUH XOJIOJHOM U ropsiueil BObI; polecca UCTIapeHHs

216 Du3zuueckue s61eHUs 6 npupooe: TOBEPXHOCTHOE HATSHKEHUE U KallUJUISIPHBIC SIBJICHUS B
m3nyuenne CouHila, 3amep3anre BOJ0EMOB, MOPCKUE Opu3bl; 00pa30BaHHUE POCHI, TYMaHa
Texuuueckue ycmpoiicmea: KaNWUISPbl, MPUMEPhl HCIOIb30BAHUS KPUCTAIIOB, KV

2.17 TeMIIepaTypbl, TEPMOC, CUCTEMA OTOIIJICHHUS JIOMOB, TUTPOMETPHI, TICUXPOMET, TTAPOBast T
CTOpaHus

3 DJIEKTPOMATHUTHBLIE ABJIEHUA

3.1 Dnektpuzanus Ten. [IBa Busa aIeKTpUIECKUX 3apsiioB

3.2 BiaumoneiicTBue 3apsokeHHBIX Tenl. 3akoH Kymona

3.3 3aKOH COXpaHEHHS JICKTPHUIECKOTO 3apsiia

34 Onexrpuueckoe mnosie. Hanpsok€HHOCTh anekTpuyeckoro mnofs. IlpuHimmm cymeprnosu
Ka4ueCTBEHHOM YPOBHE)

35 Hocurenu snexktpuueckux 3apsiioB. JleficTBHE 3IIEKTPHUYECKOrO IMOJIi Ha DJIEKTPUY:

JTUDJICKTPUKHU




[TocTosiHHBIN 31eKTpUyYecKuil TOK. JleficTBUs anekTpuueckoro Toka. Cumna Toka. Hampsike

l=qg/t,U=A/
3.6 '

DNEeKTPUUECKOE CONPOTUBIICHUE. Y ACTHHOE SJEKTPUIECKOE CONPOTUBIICHHE:
3.7 R =pl/S
33 3akon Oma miis ygactka snekrpuueckon mernu: | = U/R

[TocnenoBarenbHOE COCTMHEHHE TIPOBOTHIKOB:

I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHoe coeJMHEHUE TPOBOAHUKOB PAaBHOTO COIIPOTUBIICHUS:
U=U;I=I+I;R="2.
2 2 5

CMeriaHHbIE COEIMHEHMS! TPOBOIHUKOB
3.10 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3akoH Jlxxoynsa — Jlenua:

2

3.11 QO=I"-R-t
3.12 OmnbIT OpcTena. MarHuTHoE 1oJie IpsSMOro MpoBOJIHUKA C TOKOM. JIMHMM MarHUTHOM MH]
3.13 MarHuTHO€ 110JIe TIOCTOSIHHOTO MarHuTa. B3anMo/ieiicTBre MOCTOSSHHBIX MAaIrHUTOB
3.14 JlelicTBrEe MarHUTHOI'O NOJIS1 HA POBOJHUK C TOKOM
3.15 Omnertel @apanes. SABnenune anekTpoMarinTHON HHAYKIMK. [IpaBuiio Jlenna




IIpaxmuueckue pabomul
N3mepenue 31eKTpUYeCKOro CONPOTUBICHUS PE3UCTOPA; MOIIIHOCTH JIEKTPUUECKOTO TOK

HccnegoBannue 3aBUCHMOCTH CHJIBI TOKa, BO3HHUKAOMICTO B ITPOBOJHUKC (p€3I/ICTOpLI,

3.16 KOHI[aX IMPOBOJHUKA; 3aBUCHMOCTH COINPOTHBIICHUS OT JUIMHBI TPOBOJHHKA, TUIOIIA]
YIEIBHOTO COTPOTUBIICHUSI.
[TpoBepka npaBuiIa sl SJICKTPUICCKOTO HANIPSHKEHHSI TIPU TIOCIICI0BATEIbHOM COSIMHE
CHJIBI DJIEKTPUUYECKOTO TOKA IIPU NapaJlIeIbHOM COSAMHEHUH MTPOBOJIHUKOB (PE3HCTOPHI ¥

317 Dusuueckue s6l1eHUsL 8 NPUpoOe. ECKTPUIECKHE SIBICHUS B aTMOc(epe, HIEKTPHUUECTBO
noJie 3emitu, apeti¢ MOIFCOB, pOJIb MATHUTHOTO TTOJIS IS )KU3HU Ha 3eMJIe, TIOJISIPHOE Cl
Texnuueckue ycmpouicmea: 3IEKTPOCKON, aMIIEPMETpP, BOJIBTMETP, PeocTaT, CUél

3.18 AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, HArpeBaTENIbHBIC AJIEKTPONPUOOPHI (MPUMEPHI), 3J
3JIEKTPOMArHUT, AMEKTPOABUraTeNb IOCTOSHHOIO TOKA, FTE€HEPaTOp MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJH

3.20 JlyaeBas mojens cera. [IpsmonuHeliHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxxeHHs cBera. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Hucnepcus cBera

3.24 JIunza. Xox mydeit B mH3e. POKyCHOE paccTosiHUE JIMH3BL. OnTHuecKas cuia JTUH3bL: D -

3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl




IIpakmuueckue pabomul
HH#HPar###113MepeHne ONTHYECKON CHITBI cCOOMparoIeil THMH3bI; (POKYCHOTO PACCTOSHUS C

paB€HCTBA pPasMEpPOB IPEAMETAa U I/I306pa)KGHI/IH, Koraa mnpeaMeET pacCloJIOXKEH B |

3.26 IIPEIOMJIEHUS CTEKJIA.
###Par###ccnenoBanue CBOMCTBA U300PKEHHMS, TTOJIYYCHHOTO C IIOMOIIIBIO COOMPAFOIIIE
paccTosiHUs ABYX CJOKEHHBIX JIMH3; 3aBUCHMOCTH YIJia MPEOMJICHHS CBETOBOTO JIyd
«BO3JIyX — CTEKIIO»

30 Qu3zuueckue aeneHus 8 npupooe: 3atmenust Connua u JIyHsl, 1[BeTa TeJ, ONTHUYECKUE SE
pedpakmus, pagyra, MUPax)

3.28 Texuuueckue ycmpoticmea: 0YKU, IEPUCKOII, oToarnmapaT, ONTHIECKHE CBETOBO/IBI

4 KBAHTOBEBGIE ABJIEHUA

4.1 PanuoaktuBHOCTH. Anbda-, 6eTa-, raMma-usinydeHus. Peakiuu anbda-u 6era-pacnaga

4.2 OmnsiTel Pesepdopaa mo paccesuuro anbda-yactuu. [Inanerapuas mogens atoma

4.3 CocraB atromHoro siipa. 3oTomsr

4.4 [Tepuon monypacnana aTOMHBIX SIAEP

4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MACCOBOTO YUCEIN

46 Du3zuyeckue sA6N1€HUS 8 NpUpooe: €CTECTBEHHBIM paJuoaKTUBHBIA (POH, KOCMUYECKHE JI
MIPUPOJIHBIX MUHEPAJIOB, NEHCTBUE PAAHOAKTUBHBIX U3JIyUeHUN HA OPTaHU3M YellOBeKa

4.7 Texnuueckue ycmpoticmea. CTIeKTPOCKOII, MHIMBUAYAIbHBINA 103UMETp, kKamepa Buibcon




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.W. AkiinonepHoe 00I11eCcTBO
«3narensctBo «IIpocBenienue»

» dusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YU€OHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppimkun .M., UBanoB A.M. AkunoHepHOe 00111ECTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUECOHUK; 3-€ U3JaHHE,
nepepadotanHoe [lepwimkun .M., I'yrauk E.M., BanoB A.U. u ap.

AximonepHoe o6miectBo «M3marensctBo «lIpocBemnienue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

A.E. Mapon E.A. Mapon nugaktuueckue MaTepuaisl K yueOHuky A.B.
[Teprbimkuna duzuka 7 kiaacc M. poda 2017

H.B. ®unonosuy Meroanueckoe nocodue k yueOHuky A.B. [leppimknna
®duszuka’ knacc M. lpoda 2017

O.U. I'pomrieBa KoHTpOIbHBIE U CAMOCTOSITENIBHBIE PAOOTHI 1O QU3HKE 8
kiacc M. Ok3amen 2018

A.B. UeGotapesa Tectsl 110 ¢usuke 8 kiacc M. Jk3zamen2019

P.JI. MunbkoBa B.B. UBanoBa Pabouas terpans 1o ¢usuke 8 kimacc M.



Ok3ameH 2018

H.B. ®unonosuy Meroanueckoe nocodue Kk yueounky A.B. [lepoimkuna
®dusuka 8 kiacc M. [Ipoda 2018

A.B. Ilepoikun CoopHuk 3a1a4 1o ¢usuke 7-9 kinaccel M. Dk3amen 2018
A.B. Ilepoiikun Pabouas terpanp no ¢pusuke 9 kinacc M. Dx3amen 2020
O.U. I'pomuieBa KoHTpOJIBHBIE U CAMOCTOSITENIbHBIE PAOOTHI 10 (U3UKE 9

kiacc M. Dk3amen 2017

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://myschool.edu.ru/

https://oblakoz.ru/

https://resh.edu.ru/






