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IHOACHUTEJIBHAS 3AIIUCKA

[IporpamMma mo ¢QusuKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMSA COCTaBJICHA HA OCHOBE IOJIOXEHUN H
TpeOOBaHUI K pe3ylbTaraM OCBOCHHs Ha ©a30BOM YypOBHE OCHOBHOM 00pa3oBaTENbHONW MpPOrpaMMBbl,
npencraBieHHeix B @I'OC 00O, a Takxke ¢ yuérom (emepanbHO pabodeil mMporpaMMbl BOCIUTAHHUA W
Konnenmmu npenogaBanns yaeOHOTO Tpeamera «DU3nKay.

Conepxanue mporpaMmbl N0 (DU3MKE HampaBleHO Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOW I'PaMOTHOCTH
00y4Yarommxcsi W OpraHu3alMio M3y4deHus (U3MKU Ha JesITeIbHOCTHOH OcHoBe. B mporpamme mo ¢usuke
YUHATHIBAIOTCS BO3MOJKHOCTH y4eOHOro mpemmera B peamm3arum TpeboBannid ®I'OC OOO k mimaHHpyeMBIM
JUYHOCTHBIM W MeETanmpeAMETHBIM  pe3yjbTraTaM  OOy4deHHs, a TakkKe MEKIPEIMETHbIE  CBS3H
€CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 00pa3oBaHusl.

[IporpamMmma mo Qu3uKe yCTaHABIWBAET pacmlperefieHre ydeOHOro marepuaia 1Mo roaaM oOydeHus (1o
KJlaccam), TpeiaraeT MPUMEPHYIO MOCIEeI0BATeIbHOCTh HM3YYeHHS TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BHUTHS
MPEIMETHOTO COICP)KaHMS U YUETe BO3PACTHBIX OCOOCHHOCTEH 00yUaromuxcsl.

[Iporpamma mo ¢Qusmke pa3paboTaHa C [ETBIO0 OKa3aHWS METOAMYECKON IOMOIIM YYUTENI0 B CO3JaHHUH
pabodeii mporpaMmbl IO y9eOHOMY TTPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NPEAMETOB, IMOCKOJIBKY
(u3nyYecKue 3aKOHBI JIGKAT B OCHOBE IPOIICCCOB U SBJICHHUN, U3ydaeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMUEH U
(m3nueckoil reorpadueii, BHOCHT BKIAaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEIOCTaBIseT Hamboiee
SICHBIE 00pa3Ibl MPUMEHEHUSI HAYYHOTO METO/Ia MO3HAHUS, TO €CTh COco0a MOIyYeHHs TOCTOBEPHBIX 3HAHUH O
MHpE.

OpHa W3 TIaBHBIX 3amad (hU3MUYECKOro 00pa3oBaHHMS B CTPYKType oOIero oOpa3oBaHUS COCTOWUT B
(hopMHPOBaHUY €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U MHTEpECca K HayKe Y 00yJaromuxcsl.

Uzyuenne ¢usznkn Ha 0a30BOM YpOBHE IMperionaraeT OBJaJeHHE CICAYIOMIMMH KOMIETCHTHOCTSIMH,
XapaKTepU3YIOIUMHI €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTb!

®  HAy4YHO OOBSCHSTH SBICHUS;

®  OIICHHWBATH U TIOHUMATh OCOOCHHOCTH HAyYHOTO WCCIICIOBAHNS,

®  UHTEpIPETHPOBATH JaHHBIE U UCIIOIH30BATH HAYYHBIE JI0KA3aTEIhCTBA JJIsI TTOTYyYESHHSI BRIBOJIOB.

Henn w3yweHus Gu3WKM Ha ypOBHE OCHOBHOTO oOmIiero oOpa3oBanus omnpereneHbl B Konmnenmmn
npernojaBanusi yueOHoro npenmera «®Dusmka» B 00pazoBaTelbHBIX opraHuzanusx Poccuiickori denepanum,
peanu3ylonMx OCHOBHBIE —00IIeo0pa3oBaTeibHble IPOrpaMMbl, yTBEPKACHHOW pemieHuem Kosmernu
Munuctepcrsa npocsetienus Poccuiickoit @eaepaunu (mpotokon ot 3 nexadpst 2019 r. Ne [1K-4BH).

Henn nzyyeHusi GU3UKU:

e  TIpHOOpETeHHE MHTEpeca M CTPEMIJICHHUS] O0YyYaloUIMXCsl K HAYYHOMY M3YYCHHUIO MPUPOJbI, pa3BUTHE UX
WHTEJUIEKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

e  pa3BUTHE TNPEJCTABICHUI O HAYYHOM METOJ€ TO3HAHUS U (POPMHUPOBAHHE WCCIEIOBATEIIHCKOTO
OTHOIIIEHUS K OKPY’KAIOIIUM SBIICHUSIM;

e  (opmupoBaHWE HAYYHOTO MHPOBO33DEHHS KaK pe3yjibTaTa W3yYeHUS OCHOB CTPOCHHS MaTepUd M
(hyHIITaMEHTAITFHBIX 3aKOHOB (PU3UKH;

e (GopMHpOBaHHE MPEJCTABICHUH O POIU (U3UKH JUIS PA3BUTHUS JIPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M
TEXHOJIOTHA;

®  pa3BUTHE TNPEACTABICHUI O BO3MOXKHBIX cdepax Oyaymeld mnpodeccHoHATBEHON JesSTeIbHOCTH,
CBSI3aHHOM ¢ ()M3MKOM, MMOATOTOBKA K JaJibHEHIIIEMY 00YUEHHUIO B 3TOM HAIlPaBJICHUH.

JocTmwxeHne 53TuUX weledl mporpaMMbl MO (H3MKE Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS
oOecrieurBaeTcs PEelIeHueM CIEAYIONINX 3a1a4:

e  mpuoOpeTeHne 3HAaHUH O IMCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHHMUYECKUX, TEIUIOBBIX, DJIEKTPHUECKUX,
MarHUTHBIX ¥ KBAHTOBBIX SIBIICHHSX;

e  TpuOOpeTeHHE YMEHHUH ONMCHIBATH M OOBSICHATH (PU3NUYECKUE SIBICHHUS C MCIOJIb30BAHUEM MOIY4YEHHBIX
3HAHUI;

e  OCBOCHHE METOJOB PELICHHUS MPOCTEHIINX PACUETHBIX 3aJad C MCIOJIb30BaHUEM (DU3NYECKUX MOJEINEH,
TBOPYECKUX U MPAKTHKO-OPUEHTHPOBAHHBIX 33/1a4;

e  pa3BuUTHE yMEHHMH HaOJIOAAaTh TPUPOIHBIE SBJIECHUS W BBINOIHATH OIBITHI, JaObOpaTOpHBIE PadOTHI U
9KCIIEPUMEHTAIbHBIE NCCIIEIOBAHNS C UCTIOIb30BAaHNEM U3MEPUTENBHBIX IPUOOPOB;

e ocBoeHue NpuéMoB paboTel ¢ HH(popManuedl (UINUECKOro COJEpXKaHUS, BKIIOYas WHPOPMALMIO O
COBPEMEHHBIX JOCTIKCHUSIX (PU3UKH, aHATIN3 U KPUTUUECKOE OLIEHUBaHUE MH(POPMALIUH;

®  3HAKOMCTBO cO cepamu MpoPecCHOHANBHON e TEIbHOCTH, CBI3aHHBIMH C (PU3UKOH, 1 COBPEMEHHBIMH
TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha JOCTIKCHUAX (PU3NUECKON HAYKH.
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Ha usydenue ¢usnku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O 00IIIEr0 00pa3oBaHMs OTBOIUTCS 238 4acos:
B 7 ximacce — 68 gacoB (2 gaca B Hemenm0), B 8 kiracce — 68 gacoB (2 yaca B Heaenmo), B 9 kimacce — 102 gaca (3
yaca B HEJICIIIO).

[Ipemmaraemerii B mporpamMve 1o (GU3HKE TIepeueHb JTabOpaTOpHBIX pPabOT ¥  OIBITOB  HOCHUT
PEKOMEH/IATENHLHBIN XapakTep, YUUTelb JelaeT BHIOOP MpOoBe/eHHs Ta00paTOPHBIX Pa0dOT U OIMBITOB C y4ETOM
WHMBUIYAJILHBIX OCOOEHHOCTEH OO0YyYaroIIuXCsl, CIUCKA OSKCICPUMEHTAIBHBIX 3aJaHUi, IpeliaracMblX B
paMKax OCHOBHOI'O TOCYIapPCTBEHHOTO SK3aMeHa MO (HU3HKeE.

COJAEP/)KAHUE OBYYEHMU

7 KJIACC

Pazpnen 1. ®uszuka u e€ poJib B IO3HAHUHN OKPYKAIOLIEro MUpa.

Ouzuka — Hayka o mpupozae. SIBmenus npupoipl. DPUMUECKUE SBICHUS: MEXaHUYECKHE, TEIUIOBBIC,
JNIEKTPUIECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckre BeTWYWHBL M3Mepenue Qusnyecknx BennuuH. Dusmdeckue MpuOOpsl. IlorpemrHocTh
n3MepeHud. MexayHapoiHask CUCTEMA €IMHMII.

Kak ¢usuka n apyrue ecTecTBEHHbIE HAYKH H3y4YaroT MPHUPOJY. EcTecTBeHHO-HAy4YHBI METOJl MO3HAHHMS:
HaOIfo/IeHNe, TIOCTaHOBKA HAYYHOTO BOIIPOCA, BBIIBMKEHHE THUIIOTE3, JKCIEPUMEHT IO TPOBEPKE THUIIOTE3,
o0BsicHeHHEe HaOIr0AaeMoro siBjieHus. Onucanue PU3NUECKUX SIBJICHUH ¢ TOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHn4eckne, TeIJIOBbIE, DIEKTPHUUECKHE, MATHUTHBIE, CBETOBBIE SIBIICHUSI.

2.  ®wusznyeckue MprOOPHI U NPOLEAYPa NPSMBIX U3MEPEHHI aHAJIOTOBBIM M IUPPOBBIM ITPUOOPOM.

Jlabopamopnvie padbomul u onvimol.

Omnpe/eneHre ekl IeIeHUs Kbl U3MEPUTEIHLHOTO Tproopa.

N3mepeHne pacCTOSIHUM.

Nzmepenne 00bEMa KUAKOCTH U TBEPIOTO TEA.

Omnpenenenre pa3MepoB MabIX Tell.

W3mepenwne TemmepaTypsl IpY TIOMOIIHN )KHIKOCTHOTO TEPMOMETpPA U TaTYAKA TEMIIePaTypHI.

6. [IlpoBenenuwe wccnenoBaHWA 10 TPOBEPKE THIOTE3Bl: JATBHOCTh TMOJETA IIApUKA, IYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIBIIIE BEICOTA ITyCKa.

Pazpnen 2. [lepBoHauyajibHbIe CBeIeHUS O CTPOCHUM BellecTBA.

CTpOCHI/Ie BEOIECTBA: aTOMbl U MOJICKYJIbI, X pa3MEphI. OHLITBI, JOKa3bIBarOIME AUCKPETHOC CTPOCHHC
BEIIeCTBA.

JIBmxenne gacTuil BemiecTBa. CBsA3b CKOPOCTHU JIBIKEHHSI YaCTHUI] C TEMITepaTypoil. BpoyHOBCKOe NBIKEHHE,
muddys3us. BzanmoeiicTBre 4acTuIl BeeCTBa: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, J>KUAKOCTEH © TBEPABIX (KPUCTAUIMYECKUX) TEI.
B3anmocBs3p MeXy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUSX W WX aTOMHO-MOIICKYISPHBIM
ctpoerreM. OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOIBI.

Hemoncmpayuu.

1. Habmonenue GpOYHOBCKOTO JBIKEHHS.

2. HabGmoaenue quddysun.

3. Ha6HI-OJICHI/Ie HBHCHHﬁ, O6’b$ICH$II-OHII/IXCSI MPUTAKCHUEM NI OTTAJIKMBAHHUEM YaCTUI] BEUICCTBA.

Jlabopamopuvie padbomul u onvimol.

1. OrmeHka quamMeTpa aToMa METOJIOM PsIoB (C ucrojib30BaHueM (hoTorpaduii).

2. OnbITHI 110 HAOIIOJICHUIO TEIJIOBOTO PACIIMPEHHS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO ICHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKEHUSI.

Paznen 3. /[Bu:keHue U B3auUMo/IeiicTBHE TeJl.

Mexannyeckoe JBHKeHHE. PaBHOMepHOE M HepaBHOMEpHOe ABMKeHue. CkopocTb. CpenHss CKOpOCThb Npu
HEPAaBHOMCPHOM JABUKXCHUU. Pacuér IIyTHU U BPpEMCHU IBUKCHUS.

SIBnenue HWHEPUHWH. 3akoH HWHEPpUHU. BSaHMO}IefICTBHe TEJI KaK IMpUYrnHa U3MCHCHUS CKOPOCTU ABMXKCHHSA TCII.
Macca kak Mepa uHepTHOCTH Tena. [InoTHocTh BemecTBa. CBA3b MJIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €AMHUIIE
00bEMa BelecTBa.

Cuna kak XapakTepucTHKa B3amMopeicTBus Ten. Cuma ympyroctd u 3akoH ['yka. M3mepenme cuibl ¢
MTOMOIIBIO IMHAMOMETpA. SIBIICHUE TATOTEHUS M chia TshkecTd. CHila TSHKECTH Ha IPYTHX IUlaHeTax. Bec Tenma.
HesecomocTs. CnokeHue cuil, HalpaBiCHHBIX MO OAHOM mpsimoil. PaBHonelctByromas cui. Cuna TpeHHUs.
TpeHne cKkombKEeHNS U TPEeHHE MOKOos. TpeHne B Mpupoie U TEXHUKE.
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Hemoncmpayuu.

HaGumroienne MexaHHIeCcKOro TBUKCHHS Tela.

W3mepenne ckopocTH NMPSMOIMHENHOTO IBUKEHHUSL.
Habumroienue siBieHust MHEPIAH.

HabGnronenve u3MeHeHus1 CKOPOCTH MPH B3aUMOJICHCTBUH Tell.
CpaBHEHHE Macc 10 B3aUMOJICHCTBHUIO TeIl.

CrnosxeHue cujl, HalpaBJIeHHBIX 110 OAHON MPSAMOM.

JIaﬁopamopnbw padomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBWKECHHS (IIApWKa B HKUIKOCTH, MOJENU DIEKTPHYECKOTO
aBTOMOOMJIS U TaK jaiee).

2.  Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHS OpyCcKa WITH MIApHUKa MO0 HAKIIOHHOM MIIOCKOCTH.

3. Ompenenenye IOTHOCTH TBEPIOTO Tea.

4.  OmpIThl, JNEMOHCTPHPYIOIIHE 3aBUCHUMOCTh PACTsDKEHUS (nedopMariiu) TPYKUHBI OT TPIIIOKEHHON
CHUTBI.

5.  OneITbl, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHMs CKOJBKEHHsS OT Beca Tejla M Xapakrepa
COTIPUKACAIOIINXCS TTOBEPXHOCTEH.

Pasneun 4. laBiienne TBEPABIX TeJl, JKHAKOCTEH H ra3os.

Hapnenne. CriocoObl YMEHBIIICHUSI M YBEJIIMUCHUS AapieHus. [laBnenre ra3a. 3aBUCUMOCTh JaBlICHHS Ta3a OT
0o0BéMa, TemmepaTypsl. llepemaua naBneHwWs TBEPABIMHU TeJaMH, KHIKOCTSIMH W Ta3amu. 3akoH [lackaus.
[IHeBMaTHYeCKHe MaIWHBI. 3aBHCHMOCTH JIaBICHHS JKUIKOCTH OT TIyOWHBL. [mmpocraTmueckuii mapajokc.
Coobmmaromuecs cocy/sl. [ uapaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnu u armocdepHoe napieHue. [IpUUMHBI CyIIECTBOBaHMS BO3IYIIHOH OOOJOYKH 3EMIIH.
Omnpwit Toppuuenu. M3mepenue atmochepHOro maBieHHs. 3aBUCHMOCTh aTMOC(HEPHOTO NaBJICHHUS OT BHICOTHI
Haj ypoBHeM Mopsi. [TpuGops! 11 u3mepenus atMochepHOTO JaBieHHS.

JleiicTBHE XKMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Tello. BeiTajkuparomias (apxXxuMmeaoBa) CWIA. 3aKOH
Apxumena. [InaBanue ten. Bo3nyxoraBanue.

Jemoncmpauyuu.
3aBUCUMOCTb JIaBJICHUA ra3a OT TEMIIEPATYPHI.

[lepenava qaBieHUs JKUIAKOCTHIO U Ta30M.

Coo0miarIuecs: CoCy/Ibl.

lMunpaBnuyeckuit mpecc.

[IposiBnenue neicTBrus aTMOCHEPHOTO JaBICHHUSL.

3aBUCHMOCTbH BBITAJIKMBAIOIIEH CUITBI OT 00BEMA MOTPYKEHHON YaCTH Tea U TUIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BRITECHEHHOM KHUIKOCTH.

8. VYcnoBue maBaHus TeN: IJIaBaHUE WM MOTPY)KEHHE Tell B 3aBUCHMOCTH OT COOTHOIIEHMS IJIOTHOCTEH
TeJa U KHUJIKOCTH.

Jlabopamopnvle padbomol u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEéMa MOrpyKEHHOM B KHUJIKOCTh YaCTH TeJa.

2.  OnpeneneHre BHITAIKUBAIOIICH CHITBI, JEHCTBYIONIEH Ha TEJIO, TIOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBMCHMOCTH BBITAJIKUBAIOUIEN CUJIbI, IEUCTBYIOIIEN HA TEJIO B )KUAKOCTH, OT MacChl Tela.

4.  OmbIThl, IEMOHCTPHUPYIOIIUE 3aBUCHMOCTh BBITAIIKUBAIOIIEH CHJIBI, IEHCTBYIOIIEH HA TEJO B JKHUKOCTH,
0T 00bEMa MOTPYKEHHON B KUAKOCTh YACTH TeJla U OT IIOTHOCTH >KUIKOCTH.

5. KoucTtpynpoBanue apeoMeTpa HWiIM KOHCTPYUPOBAHUE JIOJIKH U OIIPeJIEIeHNE €€ TPy30M0AbEMHOCTH.

Pasnea 5. Pabota u MoIHOCTB. JHeprus.

Mexannueckas pabora. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pbluar, OJOK, HaKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecus peryara. [lpumenenue
MpaBuiIa paBHOBECHs pblyara K Onoky. «3oiortoe mpasuio» Mmexanuku. KIIJ[ mpocteix mexanusmos. [Ipocteie
MEXaHMU3MBI B OBITY M TEXHHKE.

Mexannyeckasi dHeprus. KuHeTwueckas ¥ TOTEHIMalbHAas »dHeprus. lIpeBpamienne OJHOTO BHUAA
MEXaHWYECKOW SHEPTHUH B APYroil. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopuvie padbomul u onvimol.

1. Omnpenenenue pabOTHI CHJIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHH Tella 110 TOPH30HTAIBHOM
MTOBEPXHOCTH.

2. HccrnenoBaHue ycinoBUH paBHOBECHS pblUara.

3. UNsmepenue KII/] HakJIOHHOM MJIOCKOCTH.

4. N3ydeHue 3aKOHA COXpAaHEHHS MEXaHUYECKOW IHEPTHU.
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8 KJIACC

Paznen 6. TensioBble siBJIEHUS.

OCHOBHBIE TOJI0KEHHS MOJIEKYJISIPHO--KHHETUUECKOM TEOPUH CTPOEHUs BemlecTBa. Macca U pazMepsl aTOMOB
1 MoJieKyJl. OTBITH, TTOATBEPIKIAIOIIIE OCHOBHBIE MOJI0KEHUS MOJIEKYIIIPHO-KHHETHIECKON TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO W ra3000pa3HOTO COCTOSHHUM BemiecTBa. Kpucrammdeckue n aMop(dHBIE Tema.
OObsicHeHHEe CBOWCTB Ta30B, KUAKOCTEH M TBEPABIX TNl HA OCHOBE MOJOKEHHH MOJICKYJISPHO--KHHETHYECKOM
Teopun. CMaunBaHue U KalWUIpHbIE sIBIEHUs. TernoBoe paciiupeHue 1 cxaTHe.

Temnepatypa. CBs3p TeMIepatypbl CO CKOPOCTBHIO TEIIOBOTO JBW)KCHHS YacTWIl. BHYTpeHHSS SHEprus.
CriocoObl M3MEHEHUsI BHYTPEHHEH JHEpruM: Termjionepenadya W coBepllieHue paboThl. Buael Temionepenaun:
TEIJIONPOBOIHOCTb, KOHBEKIIHUS, U3TyUEHHE.

KommgecTBo TermmoTel. Y aenbHas TEIIOEMKOCTh BEIIecTBa. T ermTooOMeH 1 TETUIOBOE paBHOBECHE. Y paBHECHUE
TerioBoro Oananca. IlmaBnenne W oTBepAeBaHWE KPHCTAJUIMYECKHX BEIIECTB. YIENbHAS TEIUIOTa IIABICHUS.
[TapooOpazoBanue u konaeHcauusi. Mcnapenue. Kunenne. YaenbHast Teruora napoodpasoBaHusi. 3aBUCUMOCTD
TEMIIEPATypPhl KUIIEHUS OT aTMOC(HEPHOTO TaBICHHUS.

BuiasxxHoCTh BO3aYXA.

OHeprus TOIUIMBA. Y IeJbHAs TEIUIOTa CTOPAHUS.

[Mpunnumner padotel TemaoBbix apurateseid KIIJ[ terutoBoro apuratens. TersioBble JBUTATeId U 3alllUTa
OKpPY’KaIoLLEeH Cpeibl.

3aKOH COXpaHEHHUs U MPEBPAIeHNs SHEPTHH B TEIUIOBBIX MpOIIeccax.

Hemoncmpayuu.

Habmronenre OpoyHOBCKOTO JTBHYKCHUS.

Habmronenue quddysuu.

HabGnronenvie siBieHUi cMauyBaHUs U KalTWITSIPHBIX SIBIICHUH.

HabmroieHre TerioBoro pacumpenus Tell.

W3menenue naBieHus ra3a Npyu K3MEHEHHH 00bEMa M HArpeBaHUH WIIH OXJIKICHUU.
[IpaBuia u3MepeHus: TEMITepaTyphl.

Buael Terionepenayu.

OxJaXkIeHue TPU COBEPIICHUH PabOTHI.

HarpeBanue mpu coBepiieHuM pab0Thl BHEITHUMH CHIIAMH.

CpaBHeHHE TETNIOEMKOCTEH Pa3InUHBIX BELICCTB.

HabGnronenve kuneHusl.

HabmroieHre mocTosHCTBA TeMIIepaTyphl TIPU TUTABIICHHH.

13. Moaenu TEIIOBbIX ABUTaTENIEH.

Jlabopamopnvle padbomol u onvimol.

OMNBITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISPHOTO MPUTSKEHUS.

OMNBITHI 110 BRIPANTUBAHUIO KPUCTAIIOB ITOBAPEHHOM COJIU MITH caxapa.

OnBITHI 110 HAOIOIEHHUIO TETIJIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH 1 TBEP/IBIX TEII.
Omnpenesenue qaBjieHUs BO3/1yXa B OaJUIOHE MINTPHLIA.

5. OmbITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCTH JAaBJICHUS BO3JyXa OT ero o0héMa W HarpeBaHHsS WU
OXJTAKACHHUS.

6. TlpoBepka rumoTe3bl JHHEHHON 3aBUCMMOCTH JUIMHBI CTOJIOMKA YKHJKOCTH B TEPMOMETPHUYECKON TpyOKe
OT TEMIIEPATYPBHI.

7. HaOmonenne m3MeHeHUS BHYTPEHHEH SHEPTUH Tella B pe3ylibTaTe TerJIonepenayd U paboThl BHEUTHUX
CHIL

8. HccnenoBanue siBIeHUS TEII00OMEHa TPU CMELIMBAHUH XOJIOIHOW U FOPSTYEH BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIIOTHI, IIOJIYYEHHOTO BOJIOH MIPU TEIUIOOOMEHE C HAarpeThIM METaNTMUECKIM
LMIAHIPOM.

10. Ompenenenne yaenbHON TEINIOEMKOCTH BELIECTBA.

11. UccnenoBanue mporecca ncapeHusl.

12. Ompenenenne OTHOCUTEIBHON BIAXKHOCTH BO3TyXa.

13. Ompenenenne yaenbHON TEIUIOTH TUTABICHUS JIbA.

Paspes 7. dnekTpnyeckne H MAarHUTHBIE SIBJICHHS.

Onektpusanusi Tel. [[Ba poma dJeKTpUUECKUX 3apsaoB. B3anMopeiicTBue 3apspkeHHBIX Ten. 3akoH Kymona
(3aBMCUMOCTB CHJIBI B3aMMO/ICHCTBHUS 3aPSKEHHBIX TEJ OT BEJIMYHMHBI 3aPSAI0B U PACCTOSIHUSA MEX]Ty TEIaMH).

Onextpuyeckoe moje. HanpskE€HHOCTH asekTpuueckoro mnousid. [IpuHIMN Cynepno3uuuu 3JIeKTPUYECKUX
roJiel (Ha Ka4eCTBEHHOM YPOBHE).

WONUhWNPE
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Hocurenn snekTpudeckux 3apsmoB. DIeMEHTAPHBIN dMeKTprueckuit 3apsana. Ctpoerue aroma. [IpoBogHukn u
TUDIIEKTPUKH. 3aKOH COXPaHEHUS dJIEKTPUUIECKOTO 3apsiia.

DNEKTPUYECKUN TOK. YCIOBUS CYLICCTBOBAHUS DICKTPUUYECKOTO TOKA. VICTOYHMKM NOCTOSHHOTO TOKA.
Jle#ficTBHA 3IEKTPUUYECKOro TOKa (TEMIoBOe, XMMHYECKOE, MArHUTHOE). DJIEKTPUYECKHA TOK B JKHUAKOCTAX WU
ra3ax.

Onektpudeckas 1enb. Cuna Toka. DIekTpuueckoe HampspkeHue. COmpOTHUBICHUE MPOBOIHHUKA. Y AEIbHOE
compoTHUBJICHUE BemecTBa. 3akoH Owma mig yuyactka nenu. [locrnemoBaTenbHoe W MapajieIbHOE COCAMHEHHE
MIPOBO/THUKOB.

PaGota m MOITHOCTB 2MeKTpudeckoro Toka. 3akoH J[xoyms—JleHna. DnekTpuueckne Henu U moTpedurenu
AJIEKTPUYECKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTtossHHBIE MarHUTHI. B3anMoelicTBIEe TOCTOSTHHBIX MarHUTOB. MaruutHoe monie. MarHuTHoe mose 3emin
W ero 3Ha4yeHwe I Ku3HU Ha 3emue. OmbiT Dpcrtena. MarHuTHOE TMoe 3JeKTpudeckoro Toka. llpumenenwne
DJEKTPOMATHUTOB B TeXHUKE. JICHCTBME MArHUTHOTO TOJs HA MPOBOJAHUK C TOKOM. IJEKTPOJBUTATEINb
MOCTOSIHHOT'O TOKA. Mcronb30BaHue SIEKTPOABUTATENICH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIOPTE.

Omnbiter @apazes. SBneHue snekTpoMarauTHOW MHAYKIWH. [IpaBuio Jlenmna. Dnexrporenepartop. CriocoObr
MOJTyYCHUS SJICKTPUUYCCKOM PHEPTHH. DICKTPOCTAHIIUU HAa BO30OHOBIIIEMbIX UICTOYHUKAX SHECPTUH.

Hemoncmpayuu.

1. Dnexrpuzauus Tei.

JIBa poya »IIeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEII.
YeTpoicTBO U JEMCTBUE DIIEKTPOCKOIIA.

DIeKTpOCTaTHYECKAsT MHTYKITHSL.

3aKOH COXPAaHEHUS DIEKTPUUECKUX 3aPSI0B.

[IpoBOAHUKY U ANDIIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

HcTOYHUKY TTOCTOSIHHOTO TOKA.

JlelicTBHS AIEKTPUYECKOrO TOKA.

10. DaeKTpUYecKuil TOK B JKUIKOCTH.

11. T'a30Bblii pa3psa.

12. H3MepeHue Cuibl TOKa aMIEPMETPOM.

13. U3mepeHue 3IeKTPUUIECKOro HANPSHKEHUS BOJIBTMETPOM.

14. Peocrtar u Mara3uH CONpPOTUBIICHUH.

15. BsaumojeiicTBUE ITOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXHOCTH pa3/eJIEHUs TOJIIOCOB MarHuTa.

17. MopaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

18. OmnsIT Dpcrena.

19. MaraurtHoe 1moJie TOKa. JIeKTPOMArHUT.

20. JleiicTBME MarHUTHOTO TOJIS HA MIPOBOJHHUK C TOKOM.

21. DnekTpoaBUrareib NOCTOSSHHOTO TOKA.

22. HccnenoBaHue sIBICHUS ANEKTPOMArHUTHOM MHIYKIUU.

23. Omnsitel Dapajes.

24. 3aBUCUMOCTH HAMPABICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHUS.
25. DieKkTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvle padbomol u onvimol.

OMBITH 110 HAOTIOCHUIO MIEKTPHU3AIUHN TSl MHAYKITNCH U MPU COMPUKOCHOBEHUH.
UccnenoBanue qeHCTBUS AIEKTPUUECKOTO MOl HA IPOBOAHUKU U AUDJIEKTPUKH.
COopka 1 ipoBepka pabOTHI MEKTPHUESCKON LIEMH ITOCTOSHHOT'O TOKA.
W3mepenne u perympoBaHue CHITBI TOKA.

N3mepenue u peryiupoBaHuE HANPSHKEHUS.

HccnepoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBICHUSA PE3UCTOpA U
HaIpPsOKEHUS Ha PEe3UCTOPE.

7.  OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH DIEKTPUIESCKOTO COTIPOTHUBIICHUS TIPOBOJTHHUKA OT €T0 JJIHUHBI,
IJIOIAIU TIONIEPEYHOr0 CEYCHUS U MaTepuara.

8. IIpoBepka mpaBmiIa CIOKEHUS HAMIPSHKCHUH MPH TTOCTIEA0BATEIEHOM COSTUHEHNH IBYX PE3UCTOPOB.

9. TlpoBepka mpaBuia IjIsl CUIIBI TOKA MPU APaJICIbHOM COSTMHEHUN PE3UCTOPOB.

10. Ompenenenne padOTHI AMEKTPUIESCKOTO TOKA, HJIYIIETO Yepe3 PE3UCTOpP.

11. OmnpeneneHue MOLIHOCTH IEKTPUUECKOIO TOKA, BBIACISIEMOI HA PE3UCTOPE.

12. HWccnemoBanne 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIIOUKY, OT HApsOKeHNS Ha HEH.

13. Onpenenenue KII/I narpeBatens.

A e A A i
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14. WccienoBaHre MarHUTHOI'O B3aMMOJICHCTBHSI IIOCTOSIHHBIX MAarHUTOB.

15. M3ydeHne MarHUTHOTO TIOJIS TIOCTOSTHHBIX MarHUTOB TPH UX 00BEITUMHECHUN U Pa3AeiICHUN.

16. HccnenoBanue ASHCTBUS DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OmnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTE CHJIBI B3AUMOACHCTBHUS KATYIIIKA ¢ TOKOM M MarHuTa OT CHUIBI
TOKa ¥ HAIIPABIICHUS TOKA B KaTYIIIKE.

18. H3ydenue neiCTBUS MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

19. KoucTpyupoBaHue U u3ydeHHe padOThI JIESKTPOABUTATEIIS.

20. Msmepenue KIIJI anekTpoaBuraTebHON YCTAaHOBKH.

21. OmpITHI IO UCCIEAOBAHUIO SIBIEHUS AIEKTPOMATHUTHOW MHIYKITHH: UCCIeOBaHNEe U3MEHEHUH 3HAUCHUS
Y HaIMpaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pasnes 8. Mexannueckue siBJICHUS.

Mexanuueckoe IBwKeHHe. MarepuanbHass Touka. Cucrema otrcuéra. OTHOCHUTEIBHOCTH MEXAHHYECKOTO
NBUKeHHs. PaBHOMepHOe npsMosinHeliHoe ABmkeHue. HepaBHoMepHOe npsMonuHeitHoe aBwkenue. Cpennsas u
MI'HOBCHHAas CKOPOCTH TCJIa IPU HEPABHOMEPHOM ABUKCHHUU.

Yckopenue. PapHOyckopeHHOE npsiMonuHetHoe Bmkerne. CBoboaHoe magenue. OnbITe ["ammes.

PaBHOMepHOE ABMKEHHE MO OKpykHOCTU. [lepuon u vacrora obparnenus. JlunelHas u yrioBasi CKOPOCTH.
LlenTpocTpeMuTENEHOE YCKOPEHHE.

ITepBeiii 3akon HetotoHa. Bropoit 3akon Hetotona. Tperuit 3akon HetoToHa. [IpuHIMNI Cynepno3uuu CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHHs: CHIIa TPEHHS CKOJIBKEHHMs, CHUJIa TPEHMsI MOKOS, APYTUE BUIBI
TpeHUs.

Cuna TSDKECTH M 3aKOH BCEMHPHOT'O TATOTEHUsI. Y CKOpEHHE CBOOOHOTO NaaeHusl. J[BrKeHNe TUIaHET BOKPYT
Connua. Ilepast kocMuueckasi CKOpocTb. HeBecoMOCTh U mieperpy3Ku.

PaBHOBecue marepuaiibHONM TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecHe TBEPIOIo Tena ¢ 3aKperuiEHHON
OChI0 BpaleHuss. MomMeHT cuibl. LIeHTp TsxecTu.

Nmnynse tena. W3meHenue wmnyibca. MMmynbC cuiibl. 3aKOH COXpPaHEHUs HUMIyJbca. PeaKkTHUBHOE
JIBVDKCHHE.

Mexanndeckasi padoTa U MOIIHOCTh. PaboTa cuil TsbKecTH, ynpyroct, TpeHus. CBsi3b HEPTUU U PaOOTHI.
[loTeHnmanbHasg »Heprus Teja, MOAHATONO HAJ IOBEPXHOCTHIO 3eMid. [loTeHnmanbHas >HEpPrus CHKaTou
npyxuHbl. Knnetnueckass sHeprus. TeopemMa O KHHETHMUYECKOH SHEPIHH. 3aKOH COXPAHEHHS MEXaHMUYECKOU
SHEPTHH.

Hemoncmpayuu.

HaOroneHre MexaHM4eCKOro IBM)KEHHSI TeJla OTHOCUTEJIBHO PA3HBIX TEJI OTCUETA.

CpaBHeHMe IyTel U TPAeKTOPHUI IBMKEHHS OJTHOTO U TOTO e Tela OTHOCUTEIHHO Pa3HbBIX TNl OTCUETA.
N3MepeHne CKOpOCTH U YCKOPEHHUS MPSMOJIMHEHHOTO ABHKEHUSI.

HccnenoBanne Npru3HaKOB PAaBHOYCKOPEHHOTO IBUKEHMS.

HaO:ronenue ABMKEHHUS TeJIa O OKPYKHOCTH.

6. HalOmoneHne MexaHUYECKMX SIBJICHHMH, NpoMcXoAsamMx B cucteme otcuéra «Tenexka» mpu eé
PAaBHOMEPHOM U YCKOPEHHOM JIBUKCHUN OTHOCUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHUs Tejla OT MACCHI TENA U IEHCTBYIOIIEN Ha HETO CHJIBL.

8. HaOumonenne paBeHCTBA CHIT ITPH B3aMMOACHCTBUN Tell.

9. U3meHeHue Beca Tena MpH yCKOPEHHOM JIBHKEHUHU.

10. Ilepenauya uMmirysibca pU B3aUMOJACHCTBUY TEIL.

11. IlpeoOpa3oBaHus SHEPTHH TP B3ANMOIECHCTBUN TEll.

12. CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBHH.

13. CoxpaHeHre UMIyJIbca P aOCOITIOTHO YIIPYTOM B3aUMOJIEHCTBHUH.

14. HaOmioneHue peakTUBHOTO IBUKEHUSI.

15. CoxpaHeHre MeXaHUYeCKOI dHEPTUH MPU CBOOOTHOM TaIEHUH.

16. CoxpaHeHHE MEXaHUYECKOM dHEPTUU MPH JIBHKEHUH TeJa MOJI I€HCTBUEM MPYKUHBI.

Jlabopamopnvle padbomot u onvimol.

1. KoHcTpynpoBaHue TpakTa JUlsl pa3sroHa U IajJbHEHIIEr0 paBHOMEPHOIO JIBMKEHHUS IIAPUKA WIH TEJIEKKU.

2. Ompenenenue cpeHeil CKOPOCTH CKOJIBXKEHUS OpyCcKa WM ABMKEHHMS IIAPHUKa 0 HAKIIOHHON TNIOCKOCTH.

3. Omnpenenenue ycKOpeHus TeJla IpU PaBHOYCKOPEHHOM JBMKEHUU 110 HAKJIOHHON IJIOCKOCTH.

4. HccnenoBaHue 3aBHCUMOCTH TYTH OT BPEMEHHM INPH PAaBHOYCKOPECHHOM JBIDKCHHH Oe€3 HavdalbHOMI
CKOPOCTH.

uhWwWNE
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5. IlpoBepka runoresbl: €ciu NPU PABHOYCKOPEHHOM JIBH)KEHUM 0€3 HadaJbHON CKOPOCTH IIyTH OTHOCSTCS
KaK psiJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OAMHAKOBBI.

6. HccienoBaHue 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHS OT CHIII HOPMAJIBHOTO AaBJICHUSI.

7. Omnpeneneaue ko3P PUITeHTa TPEHUS CKOTBKCHISL.

8. Ompenenenne )xECTKOCTH MPY>KUHBI.

9. Ompenenenne paOOTbl CHUJIBI TPEHHS MNP PAaBHOMEPHOM [BIKCHMM Teja II0 T'OPHU30HTAIbHOM
MOBEPXHOCTH.

10. Omnpenenenue paOOTHI CHJIBI YNPYrOCTH MpPH TMOABEME Tpy3a C HCIONB30BAaHHEM HETIOABHKHOTO M
MTOJIBIYKHOTO OJIOKOB.

11. UzyueHwue 3aKOHA COXpAaHEHUS SHEPIHU.

Paznen 9. Mexanuueckue KojieGaHUs U BOJIHBI.

KonebarenpHoe paBuxenne. OCHOBHBIE XapaKTEPUCTUKKA KOJEOAaHW: MEpHOJ, dYacToTa, aMIUIUTYAA.
MaremaTryeckuii ¥ IPY>KUHHBIA MasTHUKH. [IpeBpalienne sHepruy npu Kojae0aTelbHOM ABHKCHHH.

3aryxaromue Konebanus. BreiHyx)neHHble konebanus. Peszomanc. Mexanudeckne BomHBL. (CBoicTBa
MeXaHUYeckuX BoJIH. IIpononbHble M monepedHble BOJNHBL. J[IMHA BOMHBI U CKOPOCTh €€ paclpoCTpaHEHUs.
MexaHnueckre BOJTHBI B TBEPJOM TeJe, CCHCMUUECKHE BOTHBI.

3Byk. [')poMKOCTB 3ByKa M BbicoTa ToHa. OTpaskeHue 3Byka. MH(pa3Byk 1 yIbTpa3ByK.

Jemoncmpayuu.
Habnronenue konebaHmii Tel Mo ASHCTBUEM CHIIBI TSHKECTH U CHITBI YIPYTOCTH.
Habnronenue konedanuii rpy3a Ha HUTH U Ha TPYKHHE.
HabmroieHre BEIHYXK/IEHHBIX KOJIEOaHWH 1 pe30HaHCa.
PacnpocTpanenne npo0iIbHBIX U MOMIEPEYHBIX BOJIH (HA MOJICIH).
HaOroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.
. AKycTHuYecKUi pe30HaHC.
Jlabopamopnvie padbomul u onvimol.
OmnpeneseHne 4acTOThl U IEPHOIA KoJIeOaHUH MaTeMaTHIEeCKOro MasiTHUKA.
OnpeesieHre YacTOTHI U IEpHO/Ia KoJeOaHi PYKUHHOTO MasiITHUKA.
HccnenoBanue 3aBUCUMOCTH Neproa KoueOaHui MOABEIIEHHOTO K HUTH I'Py3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepro/ia KOJIeOaHNH MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.
[TpoBepka HE3aBUCUMOCTH IIEpHOAa KOJIeOaHUH Ipy3a, MOABELICHHOIO K HUTH, OT MacChl Ipy3a.

6. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD MEPHO/Ia KOJIEOaHNH MPYKWHHOTO MasTHUKA OT Macchl Ipy3a
1 JKECTKOCTH NPY>KUHBI.

7. U3mepeHue yCKOpeHHs CBOOOIHOTO MaJCHUS.

Pa3nen 10. DiaekTpoMarHuTHOE 101 M 3JIEKTPOMArHUTHbIE BOJTHBI.

DJIEKTPOMarHuTHOE TMoJie. OJEeKTpoMarHuTHbIe BOJHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. lllkana
9JIEKTPOMArHUTHBIX BOJIH. VICTIONIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH U1l COTOBOM CBSI3H.

DneKkTpoMarHuTHas pupoaa ceeta. CKOpocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 3JEKTPOMAarHUTHBIX BOJIH.

2. BouHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie padbomul u onvimol.

1. U3yueHwe CBOWCTB JIEKTPOMATHUTHBIX BOJIH C TOMOII[BIO MOOMIIBHOTO TeliedoHa.

Pasnen 11. CBeToBBIC SIBJICHUS.

JlyueBas monens ceta. Mctounuku cBera. [Ipsmonuneitnoe pacnpocrpaneHnue ceta. 3armenusi CoiHIa U
Jlynasl. OTpaxkenune cBeta. [mockoe 3epkaino. 3aKoH OTpakeHHS CBETA.

[Ipenmomnenue cera. 3akoH mpenomiieHUs cBeta. [lomHOEe BHyTpeHHee oTpakeHHe cBeTa. lcmosip3oBaHne
MIOJTHOTO BHYTPEHHETO OTPa)KEHUSI B ONITHYECKUX CBETOBO/AAX.

Jlunza. Xox myueit B jmH3e. OnTuueckas cucrema (oToammapara, MUKPOCKONAa W Tejeckoma. [nma3 kak
onTHUYecKas cuctemMa. bru3opyKkocTs U 1aTbHO30PKOCTb.

Paznoxenue Genoro cera B criekTp. OnbiTel HetoToHa. CiiokeHUe CeKTpalIbHBIX IBETOB. [lucnepcus ceera.

Jemoncmpayuu.
IIpsiMosIMHEHHOE pacIIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Mony4enue n3o0pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKajiax.
[Ipenomnenue caera.
OnTHYecKuii CBETOBO/.
Xom rydeii B coOMparoIeis JTrmH3e.
Xox mydeil B paccenBarolei TNH3e.

oA wN e
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8. Ilomyuenne n300pakeHU C TTIOMOIILIO JTHH3.

9. Ilpunuun neiictBus GoToanmapara, MUKPOCKOIIA M TEJIECKOTIA.

10. Mopens riasa.

11. Pa3noxenue 6e7I0T0 CBETA B CIIEKT).

12. Tlonmy4enue Genoro cBeTa NpH CIOKECHUHU CBETA PA3HBIX IIBETOB.

Jlabopamopnvie padomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTila OTPa)KE€HHs CBETOBOI'O JIyda OT yIJla MajeHHUs.

2. M3zyuenume XxapaKTEpUCTHK H300paXEHHS MTPEeIMETa B IIIOCKOM 3epKalie.

3. MHccnenoBaHue 3aBUCUMOCTH yIjla IPEJIOMIIEHHS CBETOBOTO Jy4ya OT yrIja MaJIeHUs] Ha TPaHMIIEe «BO31yX—
CTEKJIO».

4. Tlomydenne n300pa’keHUI ¢ TOMOMIBIO COOMPATOIIEH JINH3HI.

5. Omnpenenenue HOKYCHOTO pacCTOSIHUSI M ONITUYECKOW CHIIbI COOMPAIOLICH JIMH3BI.

6. OmBITHI IO Pa3I0KEHUIO OSIIOTO CBETA B CITEKTP.

7. OmbITHI IO BOCTIPUATHIO IIBETa MPEIMETOB ITPH UX HAOIIOJJCHUHN Yepe3 [IBETOBbIC (PUIBTPHI.

Paznen 12. KBanTtoBble siBJIEHUS.

Omnsiter Pezepdopaa u mmanerapras moaens atoma. Mojens atoma bopa. Mcnyckanue u moryomeHue cBera
atoMoM. KBaHTbl. JInHeHyaTble CIEKTPHI.

PamuoaktuBHOCTB. Aub(ha-, Oera- u ramma-usnydeHus. CTpoeHUE aTOMHOTO sapa. HykioHHas Mojelnb
aToMHOTO sinpa. Mzotomsl. PagnoaktuBHbIe ipeBpamenus. [lepros momypacmamga aTOMHBIX SiAep.

SnepHble peakMU. 3aKOHBI COXpaHEHHUsS 3apsiIOBOTO M MacCOBOIO YHCENI. DHEpPrusl CBSI3M aTOMHBIX sIJIEp.
Cas3b Macchl 1 sHeprun. Peakiuu cunrtesa u nenenus saep. Merounuku sneprun ConHua v 3BE37.

Snepnast sHepreruka. [[elcTBUS paIMOAKTUBHBIX U3TYyYECHUIN HA )KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CreKTpsl N3TyUYeHHsI U TIOTJIOIEHUSI.

CIeKTpBI pa3InIHBIX Ta30B.

CaexTp Bozopoa.

Habmonenue TpekoB B kamepe BrbcoHa.

PaboTta cuérunka HOHM3UPYIOMINX U3TYUCHUH.

Peructpanus n3nmyyeHus IPUPOJIHBIX MUHEPAJIOB U MPOYKTOB.

JIaﬂopamopubw padomovl u onvimol.

1. HaOmroseHue CIUTONIHBIX U IMHEHYATHIX CIICKTPOB U3ITyUSHHS.

2. HccrenoBaHue TPEKOB: U3MEPEHUE SHEPTUHU YACTHIIBI IO TOPMO3HOMY TIyTH (110 poTorpadusim).

3. UsmepenHue pajinoakTUBHOIO (OHA.

[HoBTOpPUTEILHO-00001IAIOIINI MOIYJIb.

[ToBTOpHUTENHHO--0000IAIONINIT MOIYNIb TpeAHA3HAUEH U CHUCTEMAaTH3allud W O0OOIIEHHUS MPEeIMETHOTO
COJICp)KaHUsI M OTbITA JIESITEIbHOCTH, MPUOOPETEHHOTO TPHU HM3YYEHUH BCEro Kypca (HU3MKH, a TarKkKe s
MOJITOTOBKA K OCHOBHOMY T'OCYJapCTBEHHOMY 95K3aMEHY IO (H3HMKe JJIsi O0YydYarolIMXcsi, BBIOPABIIMX 3TOT
Y4eOHBIN TIPEIMET.

[Ipy wm3yueHUM JaHHOTO MOAYNS DPEATU3YIOTCS M CUCTEMATHU3UPYIOTCA BUJABI JESATENbHOCTH, Ha OCHOBE
KOTOPBIX 00ecreynBaeTcs JOCTHKEHUE TIPEJIMETHBIX U METANPEIMETHBIX TUIAHUPYEMBIX pe3yJIbTaTOB O0y4CHHUs,
(dbopMupyeTCcsl ecTeCTBEHHOHAy4YHass T'PaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB WCCIICJOBaHUS SIBJICHHUU
MIPUPOJIBI ¥ TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSCHATh (PU3UYECKHE SBICHUS, IIPUMEHSS TIOJTyUYCHHbIE 3HAHMUS,
pemraTth 3a7a4uu, B TOM YHCIIE KAYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIKUIIHANTBHO NeSTeNTFHOCTHBIA XapakTep JAaHHOTO pasfielia peain3yeTcs 3a CYET TOTo, 9TO 00ydaroirecs
BBITIOJTHSIOT 3a/1aHUs, B KOTOPBIX UM INpEAIaraeTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHWH Pacro3HaBaTh W HAYYHO OOBICHITH (PU3NUECKHE SBICHHS B OKpYXKAromien
MIPUPO/JIE U TIOBCETHEBHOM KU3HU;

WCTIOJIb30BaTh HAYYHbIE METOABI UCCIIEIOBAHUS (PU3NUECKUX SIBICHHUH, B TOM YUCIIE Ul IPOBEPKH THIIOTE3 U
MOJIyYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HaydHbIE OCHOBBI HamOoJliee BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHH, HampuMmep,
MIPAKTUYECKOTO MCIIOJIb30BAaHUS PAa3IMYHBIX HICTOYHUKOB YHEPTHH HAa OCHOBE 3aKOHA MPEBPAILEHUs U COXPaHEHUs
BCEX M3BECTHBIX BUJIOB SHEPTHH.

oUswN e
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INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUS

Wzyuenne ¢u3uku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAINPABICHO Ha JAOCTHKCHUE JMYHOCTHBIX,
METaINPEeIMETHBIX U IPEIMETHBIX 00pa30BaTEIIbHBIX PE3YJILTATOB.

B pesymprare m3ydenuss (pu3MKM Ha ypOBHE OCHOBHOTO 00miero oOpa3oBaHus y oOydaromierocss OymyT
c(OpMHUPOBaAHBI CIETYIOIINE JUYHOCTHBIC PE3yIbTaThl B YACTH:

e 1) maTpmoTH4YeCKOr0 BOCIUTAHMSA:

e  — MPOSIBJICHHWE WHTEpPECca K HCTOPUHU B COBPEMEHHOMY COCTOSHUIO POCCHICKON (PH3NIECKON HAYKH;

®  — [[EHHOCTHOE OTHOIIEHHUE K JTOCTHKEHUAM POCCUICKUX YUEHBIX--(PU3NKOB;

e  2) rpamaaHCKOro v 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

® — TOTOBHOCTh K aKTHBHOMY yYacTHIO B OOCYXICHHUW OOIIECTBEHHO 3HAUYMMBIX W 3THYECKHX IMPOOIEM,
CBSI3aHHBIX C MPAKTUYCCKUM MIPUMEHEHHEM JIOCTHKCHUHN (PU3UKU;

®  — OCO3HaHWE BAJKHOCTU MOPAIbHO--3THYECKUX MTPUHIIAIIOB B MEATEIHHOCTH YUYEHOTO;

e  3)3CTeTUYECKOIr0 BOCIIUTAHMS:

®  — BOCTPHUATHE ICTETHUECKUX KAdecTB (PU3NUECKON HAyKW: €€ TapMOHUYHOTO TOCTPOCHHSI, CTPOTOCTH,

TOYHOCTH, JAaKOHUYHOCTH;
e  4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

® — OCO3HAaHWE IEHHOCTH (PHU3MYECKON HAayKH KaK MOIIHOTO HWHCTPYMEHTA TO3HAHWUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJOTHI, BAXKHEUIIIEH COCTABISAIOMICH KYIbTYPHI;

e  — pa3BUTHE HAYYHOU JTFO003HATENFHOCTH, MHTEPECA K UCCIIEIOBATEIhCKON eATEIHbHOCTH;

e 5) dopmupoBanus KyJbTYPbI 310POBbsI U IMOIMOHAIBHOTO 0JIArONOTYYMS:

e  — OCO3HaHHE IIEHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BaXXHOCTH

npaBuiI 0€30MaCHOTO TIOBEICHHS Ha TPAHCIIOPTE, Ha JIOpOrax, ¢ 3JICKTPUUECKUM U TETIOBBIM 00OPYAOBAaHHEM B
AOMalIHUX YCIIOBUAX,

e — copMUPOBAHHOCTH HaBbIKa pedUICKCHH, MPU3HAHUE CBOETO IPaBa Ha OMIMOKY M TAaKOTO K€ MpaBa y
JPYToro 4eJI0BeKa;

e  6) TPyAOBOrO0 BOCIUTAHUS:

®  — aKTMBHOC y4aCTHE B PEIICHUU MPAKTHUCCKUX 3a/a4 (B paMKax CEMbH, 00pa30BaTEIbHON OpraHU3all|H,
ropoja, Kpasi) TeXHOJIOTUYECKOH M COLMAIBHON HANpaBIEHHOCTH, TPEOYIONMX B TOM YHCIE W (PU3NIECKHX
3HAHUM;

®  — UHTEpeC K MPAaKTUIECKOMY M3Y4YEHHUIO MPodeccuii, CBI3aHHBIX C PU3NKOM;

e 7)3KO0JOrMYeCKOr0 BOCIMTAHUS:

e  — OpHEHTAaIWs Ha MIPUMEHEHUe (PMU3NIECKUX 3HAHUH JUTsl pElICHUs 33]1a4 B 00JIACTH OKPYKAIOIIEeH CPEeIbl,
TJIAHUPOBAHUS IOCTYTIKOB M OIEHKH MX BO3MOXKHBIX TIOCJICACTBHH JIJIST OKPY KAIOIIECH CPeIbI;

®  — OCO3HaHHE II00ATBFHOTO XapaKTepa HKOIOTUIECKUX MPOOIIEM U ITyTel UX PEIIeHMS;

e 8) aganTanuM K U3MEHSIOIIUMCS YCIOBUSM COUMATBLHON M MPUPOIHOM Cpeabl:

e — TMOTPeOHOCTh BO B3aUMOJICHCTBUHM TIPU BBHIMIOJHEHWH WCCIEAOBAaHUH W TIPOEKTOB (PU3UIECKOMH
HaIpPaBJICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JPYTHX;

e  — [IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 MPAKTUUYECKYIO A TEIbHOCTD;

e — mOTpeOHOCTh B (POPMHPOBAHWM HOBBIX 3HAHWW, B TOM dHCiIe (OPMYIHpPOBATH WJCH, IMOHSTHUSA,
TUTIOTE3BI O PU3UUSCKUX O0BEKTAX U SIBICHUSIX;

e  — O0CcO3HaHUE JIe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

®  — [UIAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETCHUN HOBBIX (DM3MUECKUX 3HAHUN;

®  — CTpeMJICHHE aHAIHM3UPOBATH U BBISBIISTH B3aUMOCBSI3H ITPUPOJIBI, OOIIECTBA U SKOHOMHUKHU, B TOM YHCIIE
C WCTIOJIb30BaHUEM (PU3NIECKHX 3HAHUI,

® — OIEHKa CBOMX JEHCTBHI C Y4ETOM BIUSHHUS Ha OKPYKAMIIYK) CPEIy, BO3MOXHBIX TJI00AIBHBIX
MOCJIEICTBHI.

METAHNPEIMETHBIE PE3YJIBTATbBI

B pesynabrate oOcCBOeHHMs MporpaMMbl IO (HU3MKE Ha YPOBHE OCHOBHOrO oOmiero oOpa3oBaHus Y
oOyyvaromerocss OynyT cGOpPMHPOBAaHBI MeTaNpeIMeTHbIe Pe3yJabTaThl, BKJIIOYAIONINE [O3HABATEIHHBIC
YHUBEpCaIbHbIE Y4eOHBbIE AEWCTBUS, KOMMYHHKATHBHBIE YHUBEpPCAJbHBIE Y4eOHBIE AEWCTBHUS, PETyJIATHBHBIC
YHUBEpCAIbHBIC YUeOHbBIC CHCTBUSL.
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Ilo3naBaTeibHBIE YHUBEpPCAJIbHbIC y‘leﬁﬂble JefcTBUs

Ba3oBble jioruyeckue 1eiicTBUs:

®  BBIBJSITH M XapaKTepPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBICHHI);

®  YCTaHaBJIMBAaTh CYIICCTBEHHBIN MPHU3HAK KJacCU(PUKALNU, OCHOBAHUS 1151 0000IICHUS U CPaBHEHUS;

®  BBIIBJSITh 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS] B PacCMaTpUBAaEeMBIX (akTax, NAaHHBIX W HaOIIONCHHSAX,
OTHOCSIINXCA K (PU3NUECKUM SIBIICHUSIM;

®  BBIBJSITh MPHYMHHO--CIIC/ICTBCHHBIC CBS3U MPH M3YYECHUHM (U3UUECKUX SBICHUN W TPOIIECCOB, JeNaTh
BBIBOJIBI C HCIIOJNB30BAaHHEM JICAYKTUBHBIX W WHIYKTUBHBIX yMO3AKJIIOUCHHH, BBIJIBUTaTh THIIOTE3bI O
B3aUMOCBSI3IX (PHU3MYCCKUX BEITHUMH;

®  CaMOCTOSITENBbHO BBIOMpaTh CHOCOO pemieHHs y4eOHOH (usnyeckoil 3agauu (CpaBHEHHE HECKOJIBKUX
BapHaHTOB pPelICHUs, BLIOOP HanboJee MoaXOIAIIECTO ¢ YYETOM CaMOCTOSITENILHO BBIICTICHHBIX KPUTEPHEB).

ba3zoBble ucciienoBaTebcKue aeiicTBUS:

®  JCIOJIb30BATh BOIIPOCHI KaK MCCIIEIOBATEIbCKUI HHCTPYMEHT MTO3HAHMUS;

®  TIPOBOJIUTH O CAMOCTOSITEILHO COCTABICHHOMY TUIAHY OIIBIT, HECIOXKHBIH (U3NUECKUI IKCIICPUMEHT,
HeOOJIBIII0e HCCIe0BaHNe (PU3NIECKOTO SBICHHUS,

®  OICHHMBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh MH(POPMALIUIO, MOTYYCHHYIO B XOJI€ UCCIICIOBAHUS HIIH
IKCIICPUMEHTA;

®  CaMOCTOSITEIILHO (POPMYJIMPOBATH OOOOIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO HAOJIOACHHUS,
OTIBITA, UCCIICTOBAHNUS;

®  TIPOTHO3MPOBATH BO3MOXKHOE JajbHEHINee pa3BUTHE (DU3MUYCCKUX TPOILECCOB, & TAKXKE BBIABHIATh
MPEMONIOKEHHS 00 UX PA3BUTHU B HOBBIX YCIIOBHUSX U KOHTCKCTaX.

PaGora ¢ unpopmanueii:

®  TIPUMCHATH Pa3IUYHBIC METOMbI, HHCTPYMEHTBI M 3alpoChl MpPU MOHWCKE M OTOOpe MH(DOpMAIMH HIIH
JAHHBIX ¢ YYETOM MPEJIOKEHHON yueOHOU (PU3MUECKON 3a1auH;

®  aHAJIM3MPOBATh, CHUCTEMATU3UPOBATH U HMHTEPIPETHPOBATH WH(POPMAIUIO PA3UYHBIX BHIOB U (GOpM
MPEICTABIICHUS;

®  CaMOCTOSITENBHO BBHIOMPATH ONTHMAJbHYIO (OpPMY TpeACTaBicHUsS HHPOPMAIUU W HILTIOCTPUPOBATH
pelaeMble 3371a4i HECIIOKHBIMH CXEMaMH, THarpaMMaMK, HHOW rpaKod 1 UX KOMOMHAITUSIMH.

KomMyHukaTHBHbBIE YHHBEpPCAJIbHBIE YUeOHbIe IeiicTBHSA:

e B Xoje OOCYXJCHHUS ydyeOHOro Marepuana, pe3yJbTaToB JIAOOPATOPHBIX PadOT W IMPOEKTOB 3aJ]laBaTh
BOMPOCHI IO CYIIECTBY OOCYXJAaeMOH TeMbl W BBICKA3bIBaTh HJICH, HAIICJICHHBbIC HA pEIICHHE 3a1aud |
MoJIepIKaHe OJIaroKenaTeIbHOCTH OOIICHHS

®  COIOCTaBISITH CBOM CYXKJCHHUS C CY)KJICHHSIMH JPYTrUX YYaCTHUKOB JIMANIora, OOHAPYKHUBATh pa3jinune
CXOJICTBO MO3UIIHIA;

®  BBIPAXKATH CBOIO TOYKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTAX;

e TyONMYHO TMPEJCTABISATH  PE3yJAbTAThl  BBIMOJIHEHHOTO  (U3MYECKOTOo  OmbiTa  (IKCIEPUMEHTA,
WCCIIe/IOBAHUS, TPOCKTA);

®  [IOHMMATh U HCIOJB30BaTh MPEUMYINCCTBA KOMAHJHOW W WHIUBHIYaIbHOW pabOThl MPH PEIICHUH
KOHKPETHOH (pru3nyeckoii mpoodaemsr;

®  T[IpUHMMATh IIeTTM COBMECTHOW JICSATENBbHOCTH, OPraHW30BBIBATH JICHCTBHS 10 €€ JIOCTHKEHHIO:
pacnpeensiTh poir, 00CYKJIaTh MPOLECCH M PE3YJIbTaThl COBMECTHON paboThl, 0000MaTh MHEHHUSI HECKOIBKUX
IO ZICH;

®  BBINOJHATH CBOIO YacTh PabOTHI, JOCTHrasi KaueCTBEHHOTO pe3ylbTara IO CBOEMY HANpaBlICHHIO U
KOOPAWHUPYS CBOU JEHCTBHUS C JPYTUMH WICHAMH KOMaH]IbI;

e  OLEHMBATh Ka4yecTBO CBOETr0 BKJaga B OOMMHA MNPOAYKT IO KPUTEPHUSIM, CaMOCTOSTEIILHO
cOpMYJIMPOBaHHBIM yYaCTHUKAMH B3aUMOCHCTBHSL.

PerHﬂTI/IBHLIe YHuBEpCaJIbHbIC y'{eﬁm,le HeﬁCTBHﬂ

Camoopranuszanus:

®  BBIBJSITH NPOOJIEMBbI B JKU3HEHHBIX M YYEOHBIX CHTYallUsX, TPEOYIONUX Ui PElICHUS (PUINICCKHX
3HAHUI;

®  OpPHEHTHPOBATHCS B PA3IMYHBIX MOAXO0aX MPUHATHS PEUICHUH (MHIUBUAYyaIbHOE, IPUHATHE PEUICHHS B
TPYIITe, IPUHATHE PEIICHUHA TPYIITION );
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®  CaMOCTOSITENTHO COCTAaBJATH AITOPUTM pelIeHus (PU3MYecKod 3amaud WM TUIaHa HCCIIETOBAaHUS C
Y4E€TOM HMMEIOIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IMpeiaraéMble BapHAHTHI
pelleHNH;

®  JeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBI MHTEJJIEKT:

e  aBaTh aeKBATHYIO OIEHKY CUTYAI[H U Ipe/yIaraTh IJIaH e€ N3MEHEeHHS;

e  OOBSACHATH TPUYUHBI JOCTIDKEHHUS (HEIOCTHIKEHHS) pE3yJIbTaTOB MAESITEIHHOCTH, [aBaTh OIICHKY
MPHOOPETEHHOMY OTIBITY;

®  BHOCHUTH KOPPEKTHUBHI B ACATEIHHOCTH (B TOM YHCJIE B XOJI BBITIOTHEHUS (DU3HUECKOTO MCCIISTOBAHMS HITH
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIIHMXCS CUTYAIlHi, YyCTAHOBIEHHBIX OIMIMOOK, BO3HHUKIIUX
TPYIHOCTEM;

e  OILICHUBATh COOTBETCTBUE PE3yJIbTaTa IICJIU U YCIOBUSIM;

e  CTaBUTh ce0s HA MECTO JIPYroro 4ejioBeKa B XOJIC CIOpa WU JUCKYCCHH Ha HAYyYHYIO TEeMY, TIOHUMAaTh
MOTHUBbBI, HAMEPEHUS U JIOTHKY JIPYTOro;

e  TpHU3HaBaTh CBOE MPABO Ha OMIMOKY MPH pemieHnH (PU3UYECKHUX 3a]ad WU B YTBEPKACHUAX Ha HAyIHBIC
TEMBI U TAKOE e MPaBo APYTOTO.

HNPEAMETHBIE PE3YJIBTATDI

K konmy oOyuenus B 7 KJjacce TpeIMETHbIE pE3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

®  JCIOJIb30BATh TMOHATHS: (PU3MYECKHE W XUMHUYECKHE SBIICHMS, HAONIOJICHHE, SKCIIEPUMEHT, MOJCIb,
TUIIOTE3a, eNWHHIBI (PU3MYECKUX BEIMYWH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHMSI BeliecTBa (TBEpHOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHHMUYECKOe JBIKCHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, MNPSIMOJIHMHEHHOE),
TpPaeKTOpHs, PaBHOACWUCTBYOIMAs cria, Aeopmanus (ynpyras, IiacTudecKkas), HeBECOMOCTb, COOOIIAOITHECS
COCY[IbI;

e  pasnuuarh sBICHUS (OUQQy3usi, TEIUIOBOE JABMKCHHUE YACTHI[ BEIIECTBA, PAaBHOMEpPHOE JBIKCHUE,
HEPAaBHOMEPHOE JBUKEHUE, UHEPLHUS, B3aUMOJCUCTBHUE TEJl, PABHOBECUE TBEPIBIX TEJ C 3aKPEINIEHHOW OCBIO
BpallleHUs], Tiepeiaua AaBiIeHNs] TBEPABIMU TEJIaMH, KUJIKOCTAMHU M razaMu, aTMOoc(epHoe AaBJCHHUE, MIaBaHUe
TeJ, MPEBpALCHUs MEXaHMYECKOW SHEpPruu) MO ONUCAHMIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIONINX JJAHHOE (PU3UUECKOE SIBIICHUE;

®  pacrio3HaBaTh TPOSBICHUE HW3YYCHHBIX (M3UYECKUX SIBICHHH B OKPYXKAIOUIEM MHpPE, B TOM YHCIIE
¢duznyueckue SBICHUS B MPUPOJE: NPUMEPHI ABIKEHHS C Pa3IMYHBIMU CKOPOCTSMH B JKUBOH W HEXKWUBOU
pUpoAe, ASUCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIMSHIE aTMOC(HEPHOTO AaBJICHUS Ha )KUBOW OPraHu3M,
IUIaBaHUe pbIO, PhIYard B TeJie YeJOBEKa, MPH 3TOM MEePEBOJUTH MPAKTHUECKYIO 3a/lauy B Y4eOHYIO, BBLICISThH
CYIIECTBEHHBIC CBOUCTBA (MPU3HAKK) (PU3HMUYECKHX SIBICHUN;

®  OIHMCHIBATH M3YyUCHHbIC CBOMCTBA TeJ U (PU3NUECKHUE SIBICHUS, UCIIONB3Ysl (pU3MUecKHe BeJIMYMHBI (Macca,
00BEM, TIOTHOCTH BEILECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTb, CHJIA YIIPYTOCTH, CHJIa TSIKECTH, BEC
Tena, Cuja TPEHUsl, AaBjieHue (TBEPJOro Teja, )KUIAKOCTH, Ta3a), BRITAIKUBAIOLIAs CHJIAa, MEXaHu4ecKas palora,
MOIITHOCTb, TIEUO CHIIBI, MOMEHT CHJIbI, KO3((UIMEHT MONe3HOr0 JEHCTBHUS MEXaHHW3MOB, KWHETHYeCKas W
MOTEHIMAIbHAS SHEPIHs), IPU ONMCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUH CMBICI HCIIOJIB3YEMbIX BEJITUUYHUH,
X 0003HauUEHHS U €AMHUIIBI (PU3NUECKUX BEIWYMH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYHMHY C IPYTHMH BEJTMUYUHAMH, CTPOHUTH TPA(QUKN M3YUEHHBIX 3aBUCHMOCTEH (H3MUECKIX BEIHMUUH;

®  XapaKTepH30BaTh CBOICTBA Tel, (YU3MUECKUE SIBICHUS W MPOIECCHI, MCIIONB3YS MPaBUiIa CIOKEHUS CHII
(Booms omHOU mpsiMoit), 3akoH ['yka, 3akon I[lackais, 3akoH Apxumena, IpaBUIO paBHOBecHs phruara (6710ka),
«30JI0TOE TIPABUJIO» MEXAHHKH, 3aKOH COXPAHEHHS MEXaHMYECKOW HSHEPruH, MPH 3TOM [aBaThb CIOBECHYIO
(opMyNIHPOBKY 3aKOHA U 3aIMCHIBATH €M0 MAaTEMAaTHYEeCKOE BBIPAKECHHE;

e  O0BsACHATH (pru3MUecKue SIBICHUS, MPOIECChl U CBOMCTBA Tell, B TOM YHCIE M B KOHTEKCTE CHTYaIUi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYUHHO--CIIC/JICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHUE W3
1-2 jloruyecKux IaroB ¢ ONOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, (PU3NUECKUX 3aKOHA MIIH
3aKOHOMEPHOCTH;

e  pemiath pacu€THbIC 33/1a4M B 1—2 JEHCTBUSI, UCIIOIB3Ys 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCIOBHS 3aJlayM 3allMChIBATH KPATKOE YCIIOBHE, MOJCTABIATH (PU3UUECKHE
BEJIMYMHBI B ()OPMYJIBI U TIPOBOJMTH PACUYETHI, HAXOJUTh CHPABOYHBIC JIAHHBIC, HEOOXOIUMBIE JUISl PEIICHHS
3ajJa4, OLCHUBATh PEATUCTHYHOCTD MOJIYYeHHON (PU3MUECKON BETUUMHBI;
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e  pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOXHO PEIIUTb IIPHU HOMOLIM (PU3MYECKUX METOAOB, B OMHMCAHUU
HCCIICZIOBAHUSL  BBIIEIATh IIPOBEPSEMOE IPEIIONOKEHUE (IMIOTE3y), pa3jinyaTh W UHTEPIPETHPOBAThH
[IOJIy4EHHBIN pe3yJIbTaT, HAXOAUTh OIIMOKU B XOJI€ OIBITA, JA€aTh BHIBOJBI 10 €T0 PE3yJIbTaTaMm;

®  TPOBOAWUTH OMNBITHI 1O HAOMIOACHUIO (U3NYECKUX SIBICHUA WM (U3MUECKUX CBOMCTB T
¢dbopMynupoBaTh NPOBEpsSiEMbIC MPEIANONOKEHHS, COOUpPATh YCTAHOBKY M3 MPENJIOKEHHOro 00OpYIAOBaHMS,
3aIlUChIBATh X0/ OMbITa U (YOPMYIHPOBATH BHIBOIBI;

e BBINOJHATH NPSIMbIC M3MEPEHUs] PACCTOSHUS, BPEMEHH, MAcChl Tejla, 00b&Ma, CUIIbI M TEMIIEPaTyphbl €
HCIOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3alKUCHIBATh MOKA3aHUSA MPUOOPOB ¢ y4ETOM 3aJaHHOU
a0COIIOTHOH MOTPEHIHOCTH U3MEPEHUIA;

®  TIPOBOJAUTH HCCIICAOBAHHME 3aBHCUMOCTH OJHOW (PU3MYECKOH BEIMYMHBI OT JAPYTrOil C HMCHOJIb30BaHUEM
MPSIMBIX M3MEPEHUH (3aBUCHMOCTH MYTH PaBHOMEPHO JBMXKYILIETOCS Teja OT BPEMEHM JABWKCHHUS TeNa, CHIIBI
TPEHUS CKOJIBbKEHMS OT Beca Tela, KauecTBa 0OpadOTKM MOBEPXHOCTEH TEJ M HE3aBUCHUMOCTU CHJIBI TPEHUS OT
TUIOINAAN CONPUKOCHOBEHHUSI TeJl, CHUIIBI YIIPYTOCTH OT YJUIMHEHHMS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BEMa
MOrpy>KEHHOM YacTh Teja U OT TUIOTHOCTH JKUAKOCTH, €€ HEe3aBUCHMOCTH OT TIOTHOCTH Tena, OT TIyOuHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO, YCIOBHUH IIaBaHUs TEJ, YCIOBUI paBHOBECHs pbluara u OJIOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUU  Y4eOHOIO MCCJIENOBaHUs, COOMpaTb YCTAaHOBKY M  BBIIOJHATh HM3MEPEHHS, CIELYs
MPEUIOKEHHOMY IUIaHy, (PUKCHPOBATh pe3ybTaThl MOJYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHJC
MPEIOKEHHBIX TaOIuUIl U Tpa(UKOB, JeNIaTh BHIBOABI IO PE3yJIbTaTaM MCCIIeJOBaHMS,

®  TIPOBOAWUTH KOCBEHHBIC U3MEPEHMS (PU3MUECKUX BEIUYMH (IJIOTHOCTH BELICCTBA >KUIAKOCTH M TBEPIOTO
Tena, CUjla TPEHUSI CKOJIBXKEHUS, TaBICHUE BO3yXa, BBITAJIKHBAIOLIAs CHJA, NCHCTBYIOIIAs HA HOIPYKEHHOE B
KHUJIKOCTh TeNO, KOAPPGHUIMEHT TMOJIE3HOrO JCHCTBHS NPOCTHIX MEXaHW3MOB), CIENys MPEUIOKEHHOM
WHCTPYKLHUH: TPH BBITIOJHEHUH M3MEPEHUH COOMpATh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIISATH 3HAUCHHE
WCKOMOM BETWYHNHEIL;

e  coOmromaTh MmpaBwiia TEXHUKH 0€30MIACHOCTH MIPH padoTe ¢ J1abopaTOpPHBIM 000PYIOBaHUEM;

e  yKa3bIBaThb NPUHLMIIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP, AUHAMOMETP,
COOOMIAIOIINECS COCYIbI, OaAPOMETP, pblUar, MOABHKHBIN 1 HETIOIBM)KHBIN OJIOK, HAKJIOHHAS IIIOCKOCTb;

®  XapaKTepU30BaTh IIPHUHIHIILI JEHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPON Ha UX
ornvcanusi (B TOM 4YHCIE: TMOANIMITHUKH, YCTPOHCTBO BOAONPOBOAA, THIPABIMYECKUH TIpecc, MaHOMETD,
BBICOTOMEp, IOPIIHEBOM HACOC, apeoMEeTp), HCIOJIb3Ysl 3HAaHUS O CBOWCTBaX (U3MUECKUX SIBICHUH H
HEo0XouMble (PU3NIECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

®  TIPUBOJWTH TIPUMEPHl (HAXOIUTh HWHQPOPMAIMIO O MpUMepax) MNPAKTUIECKOTO HCIOJIL30BAHMUS
(u3nUecKux 3HAHUW B MMOBCEJHEBHOW XM3HU JUIsl oOecriedeHus: 0e30MacHOCTH TpU o0palieHny ¢ npubopaMu u
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUs 3JI0POBbSI M COOJIOJCHUS HOPM JKOJOTMYECKOTO MOBEICHUS B
OKpy>Karolel cpene;

®  OCYIICCTBIATH OTOOP MCTOYHMKOB MH(popManuu B VHTepHETE B COOTBETCTBHUHU C 33JaHHBIM TOMCKOBBIM
3aIpocoM, Ha OCHOBE UMEIOIINXCS 3HAHUH U IyTEM CpPaBHEHUS pa3IMYHBIX UCTOUHUKOB BBIJEISTH HHPOPMAITHUIO,
KOTOPAst SIBJISIETCSI TPOTHBOPEUNBOM MUIIM MOXKET OBITh HEJOCTOBEPHOIA;

®  JCIOJIB30BATh NPU BBIIOJIHEHUHM Y4YEOHBIX 3aJaHUi HAayYHO--TIOMYJIIPHYIO JIUTEPATypy (U3UUECKOTro
CoJIep)KaHusl, CIIPaBOYHBIE MaTepUalbl, pecypcsl ceTu MHTepHeT, BlaaeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMALIMK U3 OAHOM 3HAKOBON CUCTEMBI B APYTYIO;

e cozgaBaTh COOCTBEHHBIE KpaTKHe MHUCHbMEHHBIE W YCTHBIE COOOIICHHSI HA OCHOBE 2—3 HCTOYHHKOB
nHpOpMaIUK (PU3NIECKOrO COACPIKAHMSI, B TOM YHCIIE IMyOJIMYHO JIeNaTh KpaTKhe COOOIIEHHs O pe3ylibTarax
MIPOEKTOB MJIM Y4YE€OHBIX MCCIICJOBAaHUN, IPU 3TOM I'PaMOTHO HCIOJIB30BaTh M3YUYEHHBIH MOHATHUUHBINA armapaT
Kypca (pH3MKH, CONPOBOXKIATH BBICTYIUICHUE MTPE3CHTALIMECH;

® TIpU BHINOJHEHUH YYEOHBIX IPOEKTOB M WCCIEOBAHHWN paclpenesisaiTh O0sS3aHHOCTH B TpyIIe B
COOTBETCTBHHU C IMOCTABJICHHBIMH 3aJla4aMU, CJICJANTh 32 BBHITIOJHEHUEM IUIaHA JISHCTBUI, aJeKBATHO OIIEHMBATH
COOCTBEHHBIH BKJIQJI B JICATEIHHOCTh TPYIIIBI, BHICTPAMBATH KOMMYHUKATHBHOE B3aWMOJICHCTBUE, YUHUTHIBAS
MHEHHE OKPYKAIOIIHUX.

K konmy oOyueHns B 8 kJjacce TpeIMETHbIe pe3yJibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y 00YYAOIIMXCSI YMEHUI:

®  JCIOJB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEMJIOBOE [BM)KEHHE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHUS BEILECTBA, KPUCTAIMYECKHE U aMOpP(HbIE Teja, HACHILICHHBIM M HEHACBHIICHHBINA map,
BJIQKHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHsISI SHEPIUsl, TEIJIOBOW ABUIaTeNb, SJIEMEHTAPHBINA 3JIEKTPUUCCKHUMA
3apsiJi, JIEKTPUUECKOE T0JIE, TPOBOTHUKH U TIUDIICKTPUKH, TOCTOSIHHBIN JIEKTPHIECKHI TOK, MATHUTHOE T10JIE;

e  pasznuuarh SBJICHUS (TEIUIOBOE pACHIMPEHHWE W CKaThe, TeIulonepejaya, TeljIoBOe paBHOBECHUE,
CMauyMBaHUE, KaNWUIIPHbIC SIBICHHS, HUCHApeHHe, KOHJCHCALUs, TaBJIeHHe, KpUCTau3aus (OTBEpAEBaHNE),
KWIICHHUE, Teruionepeaaya (TerIonpoBOAHOCTb, KOHBEKLHUS, M3IyUYCHHUE), IEKTPU3ALUs Tell, B3aUMOJCHCTBHE

13

[okymeHT co3aaH B anekTpoHHon copme. Ne 2 ot 29.08.2023. VcnonHuTens: Hypranves A.A. B I/NEKTPOHHbBIA
CrpaHunua 13 u3 23. CTpaHuua cosgaHa: 14.10.2023 08:01 =¥ TATAPCTAH



3apsiioB, JIEMCTBUSL UIEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJECHCTBUE MArHUTOB, [eHCTBHUE
MarHuTHOTO MOJII Ha IIPOBOJHMK C TOKOM, JIEKTPOMAarHUTHAs MHIYKLHUS) 110 OINMCAHUIO HUX XapaKTepHBIX
CBOWCTB 1 Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX AaHHOE (QU3HUECKOE SIBICHHE;

®  pacHo3HaBaTh NPOSBIECHHE H3YYCHHBIX (DU3MUECKHUX SBICHUH B OKpYKAIONIEM MHpE, B TOM 4YHCIE
(uznyeckue sIBJICHNUS B IPUPOJE: TOBEPXHOCTHOE HATSDKEHHE U KAIIWUISIPHBIC SIBJICHHSI B IPUPOJE, KPUCTAILIBL B
npupoze, uznydenue CosHia, 3aMep3aHue BoJOEMOB, MOPCKUE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, HHEsl, CHera,
JNIEKTPUYECKHE SIBJICHUSI B aTMocdepe, JICKTPHUUSCTBO JKHUBBIX OPTaHM3MOB, MarHUTHOE moiie 3eMiH, Apeid
TIOJIFOCOB, POJIb MArHUTHOTO MOJIS AJIS )KM3HU Ha 3eMJle, MOJIPHOE CUSIHUE, TIPU 3TOM TEPEBOIUTh MPAKTUYECKYIO
3aja4y B y4eOHYIO, BBIICTISTH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKN) (PH3MUECKUX SIBICHU,

®  OINUCHIBAaTh H3yYCHHBIC CBOWCTBA TeN W (U3MUYECKHUE SIBICHUS, WCIONB3YS (PU3MUYECKHE BEIUYHHBI
(Temmneparypa, BHYTPEHHSISI DHEPrusi, KOJIMYECTBO TEIIOTHI, yJelbHas TEINIOEMKOCTh BEIECTBA, YJeNbHAs
TEIUIOTa IUIaBJICHNUS, yJelbHasl TeIUI0Ta Mapoo0pa3oBaHus, yAeabHas TeIIOTa CrOPaHUs TOIUINBA, KOI(D(PUIIMEHT
[I0JIE3HOTO ICHCTBHS TEMJIOBOW MAIlMHbI, OTHOCUTEJIbHASI BIAXKHOCTD BO3/lyXa, MIEKTPUUCCKUN 3apsl, CHIIa TOKA,
UIEKTPUUECKOE HANpsDKEHHE, CONPOTHBICHHE NPOBOJHHUKA, YIEIbHOE CONPOTHUBICHHE BELIECTBA, paboTa M
MOIITHOCTH BJICKTPUYECKOTO TOKA), TPU OMHMCAHWW MPABUIBHO TPAKTOBATH (PM3MUYECKHI CMBICI HCIOIb3YEMbIX
BEJIMYHMH, O00O3HAuUeHHS M EAWHUIBI (DU3NYECKHUX BEJIUYMH, HAXOAUTHb (OPMYIBI, CBS3BIBAIOIINE JaHHYIO
(Gu3nUecKy0 BEIWYMHY C IPYTUMH BEIMYMHAMH, CTPOUTHh I'paMKH H3YyYCHHBIX 3aBHUCHUMOCTEH (M3MYECKUX
BEJIMYNH;

®  XapaKTepu30oBaTh CBOMCTBA Tej, (U3MUECKHUE SBICHUSI W MPOLECCHI, MCIOIb3ysl OCHOBHBIC MOJIOKCHHS
MOHCKyHSIpHO--KI/IHGTH‘IGCKOFI TCOpUHU CTPOCHHA BCHICCTBA, INPHUHIMUII CYNICPIIO3UIIUN noJjei (Ha Ka4€CTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH OMa ays ydacTka memnu, 3akoH J[xoymns—JIeHua, 3aKoH coXpaHEeHUs!
SHEPTUH, [IPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alIMChIBATh €0 MATEMAaTHYECKOE BBIPAKECHUE;

®  OOBSACHATH (PU3MYECKHE TPOIECCHl M CBOMCTBA TeJl, B TOM YHCIC M B KOHTEKCTC CHUTYaIUil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH IPUIMHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH OObSICHEHHE U3 1—
2 JIOTHYECKUX IIaroB C OMOpoi Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3NYECKUX SBICHHUU, (PM3UUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

e  pemiath pacu€THBIC 33/1a4M B 2—3 JCHCTBUSI, UCIOIB3Ys 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE (PU3UUCCKHE
BCJIMYMHBL: Ha OCHOBC aHa/IM3a YCJIOBUS 3ada4dM 3allMCbIBATh KPATKOC YCJIOBHUEC, BBIABJIATL HCAOCTATOK AaHHBIX
JUIsl pellieHHs 3aJla4d, BBIOMpaTh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE UIsi €€ pPEelICHHs, TPOBOAUTh PACUYETHI
CPaBHHUBATH IOIy4YE€HHOE 3HaUCHUE (PU3MUECKON BETMUMHBI C U3BECTHBIMU JTaHHBIMU;

o pacrio3HaBaTb HpO6HeMBI, KOTOPBIEC MOYKHO PCIIWTHL HNPU IMOMOLIU ¢)H3quc1<1/1x METOJ0B, HCIIOJIb3Ys
OIMMCaHuE€ HUCCICAOBAHUA, BBIACIATE TIPOBECPIACMOEC MPCAINOJIO0KCHUEC, OLCHUBATH IIPABUJIIBHOCTL IIOPSAJAKa
MPOBEJICHUS UCCIIEI0OBAHNS, JEIaTh BBIBO/IBI,

®  [IPOBOJAWTH OMBITHI IO HAOMIOACHHIO (PU3UUYECKUX SBICHUM MM (QU3MUECKUX CBOWCTB Tel (KanmuUIsipHbIC
SIBJICHHS, 3aBUCUMOCTbH JIaBJICHUsSI BO3/1yXa OT ero o0b&Mma, TeMIeparypbl, CKOPOCTH IpPOLECcCa OCTHIBAHHUS H
HarpeBaHus NP W3IYYEHUH OT I[BETA M3JIydyarolieH (IIOTJIOMIAONIeH) TOBEPXHOCTH, CKOPOCTh MCTIAPEHUS BOJIBI
OT TEMIICPATYPhI KUAKOCTH U ILJIOIIAaU eé IMOBEPXHOCTHU, DJICKTPpU3ALUA TCIT U BSaHMOﬂeﬁCTBHe DJICKTPUYCCKUX
3apsii0B, B3aMMOJICHCTBUE MOCTOSHHBIX MarHUTOB, BH3YaJIM3alllsi MarHUTHBIX I1OJICH IOCTOSIHHBIX MarHUTOB,
JeMCTBUSI MAarHUTHOT'O TOJIS HAa MPOBOAHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHmTa, CBOMCTBA 3JIEKTPOJBUIaTEIIs
MOCTOSIHHOTO TOKa): (hOPMYJIMPOBATh MPOBEPSIEMbIC MPEIIOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pYIOBaHHMS, OMTUCHIBATH XOJI OIbITA M (POPMYJIMPOBATH BHIBOJIBI,

e  BBLINOJHATH NPSIMbIE M3MEPEHHUS TEMIEpPaTypbl, OTHOCHTEIBHOM BIAXHOCTH BO3AyXa, CHJIBI TOKA,
HaNpsDKEHUS] € MCIOJBb30BAaHMEM AaHAJOTOBBIX NPHOOPOB M AATYMKOB (DU3MYECKHUX BEJIWYMH, CPABHUBATDH
pe3yibTaThl U3MEPEHUN ¢ YUETOM 3aJaHHONU a0COTIOTHOM MOTPEITHOCTH;

o IIPOBOJIUTH HMCCIIEAOBAHUC 3aBUCUMOCTHU OJIHOﬁ (1)PI3I/I‘ICCKOI>1 BCJINYHHBI OT HPYFOﬁ C HCIIOJIb30BAaHUEM
MIPSIMBIX M3MEPEHNH (3aBUCUMOCTBH COTIPOTHBIIEHHS IPOBOIHMKA OT €r0 JUIWHBI, IO/ TTONEPEYHOr0 CeUCHHS
1 yJIEIBHOTO COITPOTUBIIEHNUS BEIIECTBA TPOBOIHNKA, CHIIBI TOKA, UIYILEro Yepe3 MPOBOIHUK, OT HANPSYKEHHSI Ha
MIPOBOJHMKE, MCCIIEIOBAHUE IOCIEI0BATEIBHOIO U MApaUIEIbHOTO COCJUHEHUM MPOBOJHHUKOB): IUIAHUPOBATh
WCCIIeIOBaHNE, COOMPATh YCTAHOBKY W BBITIOJHSATH W3MEPEHUs, CIIEAysl MPEUIOKEHHOMY IJIaHy, (UKCHPOBAThH
pe3ysbTaThl TOJTYYEHHOH 3aBHUCHMOCTH B BHJAE Tabiaun W rpaduKoB, JelaTb BBIBOABI 110 pe3yJbTaTam
HCCIIEIOBAHNS;

o IMPOBOJIUTE KOCBCHHBIC H3MCPCHUS (1)I/I3I/I‘ICCKI/IX BCJIMYUH (YJICHI)HaSI TEMI0EMKOCTD BC€IICCTBA,
COTIPOTHBJICHHE TPOBOAHMKA, pab0Ta W MOIIHOCTH 3JIEKTPUYECKOr0 TOKA): TUIAHUPOBATH U3MEPEeHHs, coOnparTh
OKCIICPUMEHTAJIBHYIO YCTaHOBKY, CJIICAYA HpG}IHO)KGHHOﬁ HWHCTPYKOHU, N BBIYUCIIATE 3HAYCHUEC BCJIIMYUHBI;

e  co0moAaTh NpaBuiia TEXHUKU 0€30MacHOCTH Ipu paboTte ¢ 1adopaTopHbIM 000PYI0BAHUEM;

®  XapaKTepU30BaTh MPUHLUIILI JEHCTBUS U3YYECHHBIX IPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOH Ha UX
ornucaHus (B TOM 4YHCIIE: CHCTEMa OTOIJICHUSI JIOMOB, THTPOMETp, HapoBas TypOHHA, aMIEepMETpP, BOJIBTMETD,
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CU€TUMK DJIEKTPUUYECKON 3HEPruM, 3NIEKTPOOCBETUTENIbHBIE IPUOOPHI, HArpeBaTelbHbIE 3JIEKTPOIPUOOPEI
(mpuMepbl), 3JIEKTPUUYECKUE IPEIOXPAHUTENH, NIEKTPOMATHUT, 3IEKTPOJABUIATENIb IIOCTOSIHHOTO TOKa),
WCTIONB3YS 3HAHUS O CBOMCTBAX (PU3NYECKUX SBJICHUHN U HEOOXOAMMBbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

®  paco3HaBaTh IIPOCTbIE TEXHUUECKHE YCTPOWCTBA U H3MEPUTENbHBIC MPUOOPHI IO CXeMaM M
CXEMaTUYHbIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, THI'POMETP, BUTaTE/Ib BHYTPEHHETO
CrOpaHMs, 3JEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbl OJJIEKTPUUECKHX LENed C I0CIeJOBaTeNbHbBIM U
napaie bHbIM COSTMHEHUEM DIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUCHUSI AJIEMEHTOB AIEKTPUICCKUX LIETIeH;

®  TPUBOJUTH TIPUMEPHl (HAXOAUTh HWHQPOPMAIMIO O MpUMepax) MNPAKTUYECKOTO HCIOJIb30BaHUS
¢u3nUecKux 3HAHUN B MMOBCEJHEBHOM XM3HU sl oOecredeHus: 0€30MacHOCTH NpU 00paleHny ¢ npubopamMu u
TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHsI 3J0POBbS U COOJIOAEHUS HOPM 3KOJOIMYECKOTO MOBEICHUS B
OKpYy>Kalollel cpene;

e  OCyHIECTBIATh NMOUCK MH(popManmu (U3NUECKOro cojepkaHusi B MHTepHeTe, HA OCHOBE HMMEIOIINXCS
3HAaHUH W TMyTEM CpaBHEHUS JOMOJHHUTENBHBIX HCTOYHUKOB BBIICNATH HMH(POPMALHUIO, KOTOpAs SBISCTCS
MIPOTUBOPEIMBOM MITH MOKET OBITH HEJOCTOBEPHOI;

®  JCIOJb30BATh IPU BBIIOJIHEHUM Y4YEOHBIX 3aJaHUN HAay4HO--TIOMYJIIPHYIO JUTEPaTypy (U3UUECKOro
COJZIep)KaHusl, CIIPaBOYHBIC MaTepUabl, pecypcsl ceTu VHTepHeT, BlaaeTh NpuéMaMy KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIMK U3 OAHON 3HAKOBOW CHCTEMBI B APYTYIO;

e  co3JgaBaTh COOCTBEHHBIC IMUCHMEHHBIE M KpaTKUE YCTHbIE cooOuieHusi, o6o0mas wuHbopManmo u3
HECKOJIbKMX MCTOYHHUKOB (U3UYECKOr0 COACPKaHMS, B TOM 4YHCIE MyOJMYHO MPEICTABIATH PE3yJbTaTh
MPOEKTHOM WIIM HCCIAEA0BATENbCKON IEATEIBHOCTH, IPU STOM T'PAMOTHO HUCIONb30BaTh U3YUCHHBIN MOHSATUNHBIN
anmapar Kypca (PU3UKH, COITPOBOKAAThH BHICTYILICHHUE PE3CHTAINCH;

® TIpU BBINIOJHEHUH YYEOHBIX TIPOCKTOB M HCCIEAOBAaHUN (UIMUECKUX MPOILECCOB PACHPEACISITh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C ITOCTABICHHBIMHY 3a/la4aMU, CICUTh 32 BHIMOJHEHUEM TIaHa JeHCTBUH
U KOPPEKTUPOBAThb €ro, aJeKBaTHO OLICHWBATb COOCTBEHHBIH BKJIAd B JAEATENBHOCTb TIPYIIIbI, BBICTPAaUBATh
KOMMYHHMKAaTHBHOE B3aMMOJAEHCTBHE, IPOSIBIISISI TOTOBHOCTh pa3peiaTh KOH(INKTHL.

K konmy oOyueHus B 9 KJjacce TpeIMETHbIE peE3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIMXCST YMEHHI:

®  JCIOJB30BAaTh IOHATHS: CHCTEeMa OTCuéTa, MaTepuanbHasi TOUYKA, TPACKTOPHUS, OTHOCUTEIHHOCTD
MEXaHHUYECKOT0 ABWXEHUS, nedopmanus (yrnpyras, IIacTH4eckas), TpeHHe, ICHTPOCTPEMUTEIbHOE YCKOPEHNE,
HEBECOMOCTb M NEPEerpy3Kd, MEHTP TSDKECTH, a0CONIIOTHO TBEPAOE TeNo, LEHTP TSHKECTH TBEPIOrO Tea,
paBHOBeCcHe, MEXaHMUYECKHE KOleOaHusi W BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, DJIEKTPOMArHUTHBIC BOIHBI,
LIKaJjia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPHI UCITYCKaHHUs M TOTJIOLICHUS,
anb(ha-, 6eTa- ¥ raMMa-u3ITy4eHus, U30TOIbI, sJIepHas SHEPTeTHKA,

e  pasnuuarh SBJICHUS (PaBHOMEPHOE M HEpaBHOMEpPHOE MNPSIMOJIMHEHHOE JBHKCHHE, PABHOYCKOPEHHOE
MPSMOJIMHEWHOE JIBUKEHUE, CBOOOTHOE MajICHUE TeJl, pPABHOMEPHOE JIBUKEHHUE 110 OKPYKHOCTH, B3aUMO/ICHCTBHIE
TeJ, PEaKTUBHOE ABIKEHHE, KojeOaTeIbHOE JIBIKEHHE (3aTyXaole M BBIHY)KJCHHBIE KOJICOAaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTPOKEHHUE 3ByKa, NPSIMOJIMHEHHOE paclpoCTpaHEeHUE, OTPAKCHNUE U NPEJIOMIICHHUE CBETa,
MOJTHOE BHYTPEHHEE OTPa)KEHUE CBETA, Pa3lioKeHHe OeJIoro CBEeTa B CIIEKTP M CIIOKEHHE CIIEKTPAIbHBIX [[BETOB,
JMCIIEPCUsl CBETAa, €CTECTBEHHAs PaJAMOAKTHBHOCTb, BO3HMKHOBCHHME JIMHEHYATOro CHEKTpa M3IY4YEHHUs) II0
OIMCAHHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX AAHHOE (PU3UUECKOE SIBICHUE;

®  pacrio3HaBaTh MPOSIBICHUE HM3YYCHHBIX (U3MUSCKUX SIBJICHUH B OKpy’KalolieM Mupe (B TOM 4HCIEe
¢duznyueckue SBICHHUS B MPUPOJE: NPWIMBLI U OTIMBBI, JABWKeHHE TulaHeT CONHEYHOH CHCTEMBI, PEaKTUBHOE
JIBIDKEHHE JKUBBIX OPraHU3MOB, BOCIPHSTHE 3BYKOB JKHBOTHBIMH, 3EMJIETPSICEHHE, CEHCMUYECKHE BOIHBI,
LyHAaMH, 5X0, LBETa TeJ, ONTHYECKHE SBICHUS B MpHUPOJE, OHOJOrMYeckoe MACUCTBHE BHIUMOTO,
yIbTPaUOIETOBOIO M PEHTTEHOBCKOTO W3JIyUEHHH, €CTECTBEHHBIN PaJOaKTUBHBIH (DOH, KOCMHUYECKHE JIy4H,
paZlMOaKTUBHOE H3IYYEHUE MPUPOJHBIX MHHEpANIOB, JICHCTBHE paAJMOAKTUBHBIX HW3IYYCHUH Ha OpraHu3M
YeJI0BeKa), MPH 3TOM IEPEBOANUTH NPAKTHUECKYIO 3a/auy B y4eOHYIO, BBIIEIATH CYLIECTBEHHbIE CBOMCTBa
(mpu3HaKK) PU3HMYECKUX SBICHUN;

®  OIUCHIBATh W3yYCHHBIC CBOWCTBA TN W (U3MUYECKHE SIBICHUS, HWCIONB3YS (PH3MUYECKHE BEINYHUHBI
(cpenmHsii ¥ MTHOBEHHAs CKOPOCTh Tella MPH HEPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, INepeMelleHHe, IyTh,
yIJI0Basi CKOPOCTb, CHJIa TPEHUS], CHJIa YIPYTrOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOAHOrO TaJeHus, BeC Tela,
WMITYJIBC Tella, UMITYJIbC CHJIbI, MEXaHHYecKasi padoTa W MOIIHOCTb, MOTCHIUAIbHAS SHEPTHsl Teja, MOJHITOrO
HaQ/I TIOBEPXHOCTBIO 3EMJIM, IOTCHIMANbHAS JHEPrHsl CXKATOW MPYXKHUHBI, KUHETHYECKas OSHEPTHs, IOJHAs
MeXaHUuecKasi SHepIusl, IePUOJI M YacToTa KoJeOaHHuH, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh
CBETa, II0Ka3aTellb MPEJIOMJICHUSI Cpenbl), NPU ONHMCAHWUM MPABWIBHO TPAKTOBaTh (U3NUYECKUH CMBICI
UCIOJIb3YEMbIX BEIMYMH, 0003HAYECHUS U €IAMHULBI (PU3MUECKUX BEJINYMH, HAXOAUTH (OPMYIIbI, CBS3bIBAIOLIIE
JAHHYI0 (U3MYECKyI0 BEIMUYMHY C APYIMMU BEJIMYMHAMH, CTPOUTHh TIpaUKM H3YyUCHHBIX 3aBUCHMOCTEH
(U3NUECKUX BEINYNH;
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®  XapakTepu3oBaTh CBOHCTBa Tel, (pU3MYecKue SIBJICHUS W MPOIECCHI, HMCIOJB3Ysl 3aKOH COXPaHCHHS
SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHS, NMPUHIMIT CYNEPHO3UIIUKN CHJI, MPHUHIUI OTHOCHUTENbHOCTH [ amues,
3akoHBI HhIOTOHA, 3aKOH COXPaHECHHUSI UMITYJIbCA, 3aKOHBI OTPAKEHUS M TIPEIOMIICHHS CBETA, 3aKOHBI COXPaHCHHUS
3apsIIOBOrO M MacCOBOT'O YHCEJI MPH SIIEPHBIX PEAKIUSIX, TIPH 3TOM J1aBaTh CJIOBECHYIO (DOpPMYIMPOBKY 3aKOHA U
3aITUChIBATh €r0 MATEMAaTHUECKOE BHIPAKCHNE;

e  OOBSACHATH (HUBMYECKUE TIPOIECChl M CBOWCTBA Tel, B TOM 4YHCIC W B KOHTEGKCTE CHUTYyalui
MPAaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISBISTH MPHUUYUHHO--CIICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE M3
2-3 JIOTMYECKHX IIAroB ¢ OMOPOW Ha 2—3 M3yUEHHBIX CBOWCTBA (PM3MUYECKHUX SIBICHUH, ((U3MYECKUX 3aKOHOB HMIIH
3aKOHOMEPHOCTEN;

e  pemarh pacyéTHBIE 3a7add (OMUpPAOIIMECS Ha CHCTeMy W3 2—3 ypaBHEHHMIi), UCTOIB3ys 3aKOHBI U
(dbopMyIbl, cBA3bIBarOIUE (U3MYCCKHE BETMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3aJIayd 3alMChIBATh KPATKOE
yCJIOBHUE, BBISIBIATH HEJIOCTAIOIINE WIIM U30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE IS
peleHH s, TPOBOAUTH PAcYEThl U OLCHUBATH PEATUCTUYHOCTD MTOJIyYCHHOTO 3HaYeHUs (PU3MYECKON BETHMYNHEI,

®  pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU TOMONIM (PU3MUECKUX METOJIOB, HCIIOIb3Ys
OIMCAHNE WCCICIOBAHUS, BBIJICNIATh TPOBEPSIEMOE MPE/NONIOKEHHE, OIEHUBATh TPABHIBLHOCTh IOPSIKA
MIPOBEJICHHSI NCCIICIOBAHNS, IENIATh BHIBOBI, MHTEPIPETUPOBATH PE3yJIbTaThl HAOIFOICHHIA U OTIBITOB;

®  TIPOBOJAUTH OIBITHI MO HAOMIOJACHUIO (U3NUECKUX SABICHUN WM (U3NUECKUX CBOWCTB Tel (M3yueHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUsS SHEPTHH, 3aBHUCHMOCTH TEpHOJa KoJeOaHWH NpPYKUHHOTO
MasiTHHKa OT MacChl Tpy3a W KECTKOCTH MPYKUHBI W HE3aBUCHMOCTh OT aMIUIHTYJbl MalbIX KOJeOaHui,
MPSIMOJTMHEWHOE PAaCIPOCTPAHEHHUE CBETA, pa3ioKeHHe OEJIOro cBeTa B CHEKTP, U3YUECHUE CBOHCTB M300paKeHHUS
B IIOCKOM 3¢pKaJie U CBOHCTB HM300pa)KCHUS MpeaMeTa B COOMPAIOICH JMH3E, HAOJIIOJICHUE CIUIONIHBIX H
JUHEHYATBIX CIEKTPOB M3JIYyYEHHs): CAMOCTOSITEILHO COOMpaTh YCTaHOBKY W3 H30BITOYHOTO Habopa
000pyI0BaHMSI, OMTUCHIBATH XOJI OTBITA M €T0 PE3yJIbTaThl, HOPMYITHUPOBATEH BHIBOIHI;

®  TIPOBOJUTH MPU HEOOXOMMOCTH CEPHUIO TIPSMBIX U3MEPEHUH, OTIPE/ICNss CpeIHEe 3HAUCHUE H3MEepsieMOoit
BeMMYMHBl ((DOKyCHOE pacCTOSHWE CcoOMparomieil IH3bI), OOOCHOBBIBaTh BBIOOp CIOCO0a W3MEPEHUs
(M3MEPUTEIIBHOTO MPUOOPA);

®  TIPOBOJIUTH HCCIICJOBAHUEC 3aBUCUMOCTEH (DU3NUCCKUX BEIUYMH C MCIOIB30BAHUEM MPSIMBIX U3MEPCHUIA
(3aBHCHMOCTh TMYTH OT BPEMEHHM MPH PAaBHOYCKOPEHHOM JIBWKCHUHM 0€3 HadallbHOW CKOPOCTH, MepHOa
KOJICOAHUH MaTeMaTHYECKOTO MAsITHUKA OT JITMHBI HUTH, 3aBUCHMOCTH yIJIa OTPAKCHUSI CBETA OT Yyriia MaJIcHUs
W yria npejoMJICHHUsl OT yIiia TaJeHHs1): MJIaHUPOBaTh MCCIEe0OBaHUE, CAMOCTOSITEIBHO COOMpATh YCTAaHOBKY,
(UKCUpPOBAThH PE3yNbTATHI MOJYYCHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJIE TAOIUIl M TpaduKOB, JenaTh
BBIBOJIBI I10 PE3yJIbTaTaM UCCIICIOBAHUS;

®  TIPOBOJIUTH KOCBEHHBIE M3MEpEeHMs (DUBNYECKUX BEIMUYUH (CPEIHSS CKOPOCTh M YCKOPEHHE Tena IMpH
PaBHOYCKOPEHHOM JIBUJKEHHH, YCKOPEHHE CBOOOJHOTO MaJCHUS, KECTKOCTh MPYKHUHBI, KOIDOUIMEHT TpPEeHUs
CKOJILKEHUsSI, MEXaHW4Yeckash padoTa ¥ MOIIHOCTh, 4YacTOTa W MEepuoJ| KoJeOaHWi MaTeMaTH4ecKoro u
MPY)KUHHOTO MAasTHUKOB, ONTHYECKas CHJa COOWparolieil JUH3bI, PaJIUOAKTHUBHBIN (DOH): TIAHUPOBATH
M3MEpEeHUsI, COOUpPATh DKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIONHATh W3MEPEHUsI, CIEIys MPEUIOKEHHOM
HWHCTPYKIHWU, BBIYUCIIATL 3HAUYCHUE BCIWMYMHBI U aHAJIM3UPOBATH IMOJYYCHHBIC PE3YJIbTAThI C y‘-IéTOM 3aIlaHHOﬁ
MOTPEIIHOCTH U3MEPEHHU;

e  COOJIOAATH TMpaBKJIa TEXHUKU 0€30MaCHOCTH NpU padoTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;

®  pasnMuaTh OCHOBHBIC MPHU3HAKA W3YUYCHHBIX (DU3UUECKUX MOJIENICH: MaTepualibHas TOYKa, abCONIOTHO
TBEP/I0€ TEJO, TOUCUHBII UCTOUYHUK CBETA, JIyd, TOHKAs JIMH34, IJIAHETapHAasi MOJIeTh aToMa, HYKJIOHHAs MOJIEIb
aTOMHOTO SIJIpa;

®  XapaKTepH30BaTh MPHUHIIMUIIBI JEHCTBHS N3YYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOMCTB C OTIOPOM Ha MX
OIIMCaHUuA (B TOM YHUCJIIC: CIIMAOMETP, AaTYUKHU IMOJIOXKCHUA, PACCTOAHUA U YCKOPCHUA, paKETa, 3XO0JIOT, OYKH,
nepuckor, ¢oroarnmnapar, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), MCHONB3ys
3HaHUsSI O CBOMCTBAX (PU3NUECKUX SIBIICHUI U HE0OX0MUMble (pH3HYecKre 3aKOHOMEPHOCTH;

o HCIIOJIb30BaTh CXEMblI U CXEMATUYHBIC PUCYHKH HM3YUYCHHBIX TCXHUYCCKUX YCTpOfICTB, U3MCPUTECIIbHBIX
npUOOPOB U TEXHOJOTHUYECKHX IMTPOIIECCOB MPH PEHICHUH Y4eOHO--ITPAKTUYECKUX 33/1a4, ONTHYECKUE CXEMBbI JUIS
MOCTPOEHHUS N300paKEHUH B TNIOCKOM 3epKajie U COOMparoIIeH JTMH3E;

®  [PUBOJAUTH TPUMEPHl (HAXOAUTh HHQPOPMAIMIO O MpUMepax) MNPAKTUYECKOTO HCIIOJIb30BaHUS
¢u3nUecKux 3HaAHUK B IMOBCEJHEBHOM XM3HU JIsl oOecriedeHus: 0€30MacHOCTH NpU oOpaleHny ¢ npubopamMu u
TEXHNYCCKHNMU YCTpOﬁCTBaMH, COXpaHCHHA 30POBbA U CO6HIOII€HI/I$I HOPM OKOJIOTHYCCKOI'o ITIOBCACHUSA B
OKpY Kalollel cpelie;

e  OCYWIECTBIATh NOUCK HH(pOpMauWu (QHU3MUYECKOro coxaepkaHus B VIHTepHeTe, CaMOCTOSATEIILHO
(dopMynupysl OUCKOBBIN 3aMpOC, HAXOAUTH MYTH OINpPENENICHHs JOCTOBEPHOCTH MONYyUYCHHON MH(pOpManuu Ha
OCHOBE UMCIOIIMXCS 3HAHUH U JIOTIOJIHUTEIHHBIX HCTOYHHKOB;
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®  WCIOJB30BaTh TPH BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIONMYJSIPHYIO JINTEPATypy (PH3MUEecKoro
coJiepKaHusl, CIIpaBOYHBIE MaTepUaibl, pecypchl ceTn HTepHeT, BIageTh NpuéMaMyu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HH(POPMALIMK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e  C03/1aBaTh COOCTBCHHBIC NMHUCHMCHHBIC W YCTHBIC COOOIICHHsSI Ha OCHOBE WH(OPMAIMU U3 HECKOIBKUX
WCTOYHUKOB  (PU3UYECKOTO  COJCpXKaHMsl, MyOJIMYHO  MPEJACTaBISITH  pPEe3yJbTaThl  MPOSKTHOW WA
HCCIIEIOBATEIILCKON JIESITEIbHOCTH, MPHU 3TOM TIPAMOTHO HCIIOJIb30BaTh WM3YYEHHBIM MMOHATUIHBIN ammapar
M3y9aeMoro paszeia GU3NK{ U COMPOBOXKAATH BBICTYIUICHHE MTPEe3eHTaNNel ¢ yI€TOM 0COOEHHOCTEH ayauTOpUn
CBEPCTHUKOB.
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TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBO 4aco
Ne HanMeHoBaHUe pa3aesioB H TeM MPOrPaMMBI D K 5 I JJ1eKTpONNLIE (UH(PpPOBLIE)
n/n pasi porp Bcero OHTPOILHBIE PAKTHYECKHE o0pa3oBaTeJIbHBIE PecypChl
padoThI padoThI
Pasnen 1. ®u3uka 1 e€ posib B NO3HAHUHI OKPY/KAIOLIEro MUpa
1.1 ®dusnka - HayKa O MPUPOJIE 2 buGmorexa HOK
' Yia 0 HpHpoA https://m.edsoo.ru/7f416194
1.2 duznuecKue BeITNUNHBI 2 1 Eggg'lf/ﬁzliionfﬁ 416194
. bubnunoreka [JOK
1.3 EcTtecTBeHHOHAYYHBII METOJT IO3HAHUS 2 1 https:/m.edsoo.ru/7416194
Uroro no pazaeny 6
Paznen 2. [lepBoHayaibHbIe CBeIeHNsI 0 CTPOEHUH BelllecTBa
2.1 CtpoeHue BelecTa 1 bubmorexa HOK
' P o https://m.edso0o.ru/7f416194
. bubaunoreka [JOK
2.2 JIBr>KeHue U B3aMMOJICUCTBUE YaCTHUII BEILIECTBA 2 1 https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSTHUSI BEII[ECTBa 2 Egggﬁ’;iﬁiiojfn 416194
Uroro no paszupeny 5
Paznen 3. /IBu:KeHHe M B3aMMO/IeiicTBHE TeJl
3.1 Mexannueckoe NBUKEHUE 3 Egggil/ﬁilzliionlfﬁ 416194
32 Wueprus, macca, IIOTHOCTh 4 1 Eggg%’;iﬁiiojfn 416194
bubnunorexa [JOK
33 Cuna. Bugp cun 14 ! 2 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4. /laBjienne TBEPABIX TeJl, JKUIAKOCTEH M ra3oB
41 Hasnenue. Ilepenayua naBiieHus: TBEPAbIMU TEIAMHU, 3 bu6mmoreka IJOK
’ JKUIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JaBiienune »XuaKoCcTH 5 bubmorexa HOK

https://m.edsoo.ru/7f416194
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butmuoreka [IOK

4.3 | Atmoceproe rapierue 6 https://m.edsoo.ru/7f416194
44 JlelficTBUE )KUIKOCTH U Ta3a Ha MOrpyKEHHOE B HUX 7 1 3 bubmmoreka [JOK
) TEJI0 https://m.edsoo.ru/7f416194
Hroro no pazaery 21
Pa3nea 5. Pabota u MOIIHOCTB. DHeprus
bubmuoreka [IOK
>1 | Pabota u MommocTs : ! https://m.edsoo.ru/7f416194
bubmuoreka [IOK
52 | lpocTsie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bubnunoreka [JOK
53 Mexanuieckas ouepris 4 ! ! https://m.edsoo.ru/7f416194
Uroro no pazpeny 12
PeszepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 12
8 KJIACC
Kouu4yecTBO 4acon
Ne HanmMeHoBaHHMe pa3nesioB ¥ TeM MPOrpaMMbl K n JJIeKTpOHHbIC (WHPPOBLIE)
n/n pasi porp Bcero OHTPOILHbIC PAKTHYUECKHE o0pa3oBaTeJibHbIE PECYPChI
padoThl padoThl
Paznea 1. TemoBble siBJIeHUs
1.1 CTpoeHHe U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
' p m https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
12 Teruiosbie npoecchl 21 _ ! > https://m.edsoo.ru/7f4181ce
Wroro no pazaery 28
Paznen 2. DnekTpuyeckne H MATHUTHBIE SIBJICHUSI
21 DIIeKTpUUIECKUE 3apsabl. 3apsOKCHHBIE Tela U UX 7 1 bubmuoreka [IOK
’ B3aMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . butmmoreka [IOK
2.2 TToCTOSIHHBII IEKTPUUECKUM TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
2.3 MarauTHbBIE SIBJICHUS 6 1 1.5 bubmorexa HOK

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

19

[okymeHT co3aaH B anekTpoHHon chopme. Ne 2 ot 29.08.2023. VicnonHuTens: Hypranves A.A.

Crtpanuua 19 n3 23. Ctpanuua cosgaHa: 14.10.2023 08:01

=0 INEKTPOHHbIA
=¥ TATAPCTAH



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

butmuoreka [JOK

24 ITEKTPOMATHHTHAS HHYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO HACOB I10 [TPOTPAMME 68 3 14.5
9 KJIACC
KosnuecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHHe pa3nesioB ¥ TeM MPOrpaMMbl K 1 (unposnie)
/i pasi porp Beero 06HTp0.TlI)HBIe pﬁalcanecKne 06pa30BATETbHBIE
padoTsI padoTsI pecypebi
Paznen 1. MexaHuvecKkue siBJIEHUSA
bubnuoreka [JOK
1.1 MexaHn9ecKoe TBIKEHNE U CTIOCOOBI €r0 OTTUCAHHS 10 1 https://m.edsoo.ru/7f41ada6
N bubaunoreka [JOK
12 BaanmopeficTaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
13 3aKOHbI COXpAHEHH 10 3 https://m.edsoo.ru/7f41a4a6
Uroro o pazaeny 40
Paznen 2. MexaHuuyecKue K0JieOAHUSI M BOJTHBI
bub6mmoreka IJOK
2.1 MexaHndeckue KoiaeOaHus 7 3 https://m.edsoo.ru/7f41ada6
bub6mmoreka IJOK
2.2 MexaHHuYeCcKU€E BOIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. DiieKTpOMarHUTHOE 1M0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE TI0JIE M DJIEKTPOMArHUTHEIE 6 > bubmuoreka [IOK
’ BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Paznen 4. CBeTOoBBIE SIBJIEHUS
4.1 3aKOHBI PaCIIPOCTPAHCHHUSI CBETA 6 2 bubamorexa LHOK

https://m.edsoo.ru/7f41ada6
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butmuoreka [JOK

4.2 JIuH3BI U ONITHYECKHE TTPUOOPHI 6 3 It oo v/ 74 Tadat
bubmmoreka [JOK

43 Paznoxenue 6e10ro cBera B CIEKTP 3 o) e dso0 /74 T ada

Hroro no pazaery 15

Pa3nen 5. KBanTOBbBIE SIBJI€HUS

5.1 HcrnyckaHue ¥ MOTJIOMIEHHE CBETa AaTOMO 4 1 Bubanorexa LIOK

' YIS T HOTIOHIEIAE SRET oo https://m.edsoo.ru/7f41a4a6

Bbubmmoreka LIOK

> (poete arovoro ipa ° ! https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK

> S ! | : ! https://m.edsoo.ru/7f41a4a6

Uroro no pazaeny 17

Pa3nea 6. IloBTOpuTe1bHO-00001IAKOIINI MOAYJIb

6.1 [ToBTOpenue u 0600IIeHUE COepKaHuUs Kypca 9 ) bubmmoreka [IOK
' ¢buznkn 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME 102 3 27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka: 7-i kimacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kinacce/ [leperimkun .M., iBanoB
A.N., Axumonepnoe o6miectBo «M3marenbctBo «IIpocBenieHuey

» Gusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHHUK, 8 kiacc/ [lepermkun Y. M., FiBanoB A.
., Axumonepnoe obmectBo «M3aarenbctBo «lIpocBenienney

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHUK, 9 kimacce/ [lepeimkun Y. M., I'yrauk E.
M., BanoB A. U., IletpoBa M. A., AkuroHnepHoe 001ecTBo «31arenbeTBo

«HpOCBeI_HeHI/Ie»

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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JIuct cormacoBanus k moxkymenty Ne 2 ot 29.08.2023
WNuunmatop cornacoanus: Hypramues A.A. [ 1aBHBIN cienManucT OTAea MTIAaHHPOBAHUS
CornacoBanne nauuupoBano: 14.10.2023 08:04

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Hyprammes A.A. 14.10.2023 - 08:04
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