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1. HOACHUTEJIBHASA 3AITUCKA
Pabouasa nmporpamma obs3arensHoro yueonoro npeamera « DU3UKA» pazpaborana B
cootBercTBUM ¢ TpeboBanussmu PI'OC OOO u ¢ yderom nOpuUMEpHOH padoueit
nporpammsl [Ipumepnoit OOIT OOO.

Oo0wmas xapakrepucTuka yueOHoro npeamera « ®U3UKA»

Kypc ¢usukun — cucreMooOpa3yomuid sl €CTeCTBEHHO-HAyUHbIX Yy4eOHBIX
MPEIMETOB, MOCKOJIbKY (U3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBICHU,
U3y4aeMbIX XUMUEH, Ouosioruei, actponomueit u gusnyeckoit reorpagpueii. dusuka —
ATO MPEIMET, KOTOPBI HE TOJBKO BHOCUT OCHOBHOM BKJIAJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, HO U MpeAOoCTaBisieT HauboJee sicHble 00pasiibl MPUMEHEHHsI HAyYHOTO
METOoJla TIO3HaHUs, T. €. crnoco0a MoJlyuyeHus JOCTOBEPHBIX 3HaHUM o mupe. Hakowner,
¢uszrka — 3TO MpeaMeT, KOTOpbIM Hapsay ¢ APYTMMH €CTeCTBEHHO-HAyYHBIMU
npeIMeTaMU JOJKEH 1aTh IIKOJIbHUKAM MPeICTaBlIeHne 00 yBIEKAaTEIbHOCTH HAYYHOIO
UCCJIEOBAaHUA M PANOCTH CAMOCTOSATENBHOrO OTKpPBITHS HOBOTO 3HaHus. OpHa u3
TJIaBHBIX 33/1a4 (PU3MUYECKOro 00pa30BaHUs B CTPYKTYpE 00111ero 00pa30BaHUsl COCTOUT B
(GbopMHUpPOBaHUHN €CTECTBEHHO-HAYYHON IPAMOTHOCTH UM MHTEpEca K HayKe Y OCHOBHOM
Macchl 00y4aroIIMXCsl, KOTOpPbIE B JalbHEHIIEM OYAYyT 3aHITHl B CAMBIX pa3HOOOPA3HbIX
chepax nesrenbHocTH. HO He MeHee BakHOW 3ajmayeil sBISETCS BBISBICHUE W
HOJArOTOBKA TAJAHTJIMBBIX MOJOJBIX JIIOAEH [UId TPOJNOJDKEHHMs 00pa3oBaHUs U
JajpHedIe npodecCUOHAaIbHOW JEeSTeIbHOCTH B O0JACTH €CTECTBEHHO-HAYYHBIX
UCCIIEIOBAaHUN M  CO3J4aHUMM HOBBIX TexHojoruid. CormacHOo NPUHATOMY B
MEXIyHapOJJHOM COOOIIECTBE olpenenaeHuto, «EcTecTBeHHO-HayyHasi TPaMOTHOCTh —
3TO CIOCOOHOCTh 4YEJIOBEKAa 3aHUMaTh AaKTUBHYK TIPaXAAHCKYI0 TO3UIMIO IO
OOIIIECTBEHHO 3HAUYMMBIM BOIpPOCAaM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMHu, M €ro
TOTOBHOCTb HMHTEPECOBATHCS E€CTECTBEHHO-HAyYHBIMU HAesIMH. HaydHO rpamMOTHBIN
YeJIOBEK CTPEMUTCS Yy4YacTBOBaTb B apryMEHTUPOBAHHOM OOCYKIEHHHU IPOOJIEM,
OTHOCSIIIUXCSI K €CTECTBEHHbIM HayKaM M TEXHOJOTHSM, 4TO TpeOyeT OT Hero
CIIEIYIOIUX KOMIETEHTHOCTEH: —HAy4yHO OOBSICHATH SIBJICHMS, —OLICHUBATh MU
IIOHUMaTh OCOOEHHOCTH HAy4YHOI'0 HCCIEIAOBAHMS, —MWHTEPIPETUPOBATh JaHHBIE U
HCIOJIb30BaTh Hay4HbIE JOKA3aTEIbCTBA JJIS MOJIY4YeHHs BbIBOJOB.» M3yueHue ¢pusuku
CHOCOOHO BHECTHM peularomui BKJIaA B (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH 00 y4aIOLIUXCSI.

Hean usyyenus yyeoHoro npeamera « ®DU3INUKA»

[enn nzydyenus: Gpu3uku Ha YpOBHE OCHOBHOT'O OOIIETO 00pa30BaHUS OMPEACICHBI
B Konmenmuu mnpemnogaBanus ydeOHOro mpeamera «®Pusmka» B 00pa30BaTEIBHBIX
OpraHu3aLusaXx Poccuiickon Oenepanuu, peATU3YIOIINX OCHOBHBIE
oOmeoOpazoBaTebHbIE  TPOTPaMMbI,  yTBepKAEHHOW  pemenneM  Kosuteruu
MunucrtepctBa npocpenienus Poccutickoit @eneparuu, mpoTokos ot 3 aexadps 2019 r.
No TIK-4BH.

Henu nzyuenust Gu3uku:

—puoOpeTeHHe UHTEpeca U CTPEMIICHUS OOYYAIOIIUXCS K

HAyYHOMY W3Y4YEHUIO MPUPOJbI, PA3BUTHE HUX HWHTEJUIEKTYaJbHbIX U TBOPYECKHUX
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CIIOCOOHOCTEI;
—Ppa3BUTHE TIPEICTABICHUNA O HAYIHOM METOC TTO3HAHUS U
(dbopMHUpOBaHUE UCCIIETIOBATEIHCKOTO OTHOMIECHUS K OKPY KAFOIINM SIBJICHUSIM;

—dopMupoBaHHE  HAYYHOTO  MHPOBO33PCHUS  Kak

pe3ysIbTaTa U3y4eHUs OCHOB CTPOCHUS MaTEPUH M (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;
—QopMUpOBaHUE TIPEACTABICHUA O pOJIM (PUUKH IS
Pa3BHUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHA;

—pa3BUTHE TIPEJCTAaBICHUH O BO3MOXKHBIX cdepax
Oynymeld mpopeCcCHOHAIBHON NeATEIbHOCTH, CBS3aHHOW ¢ (PU3WKOMW, MOATOTOBKA K
JaNbHEUIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUU.

JlocTkeHne OSTHUX IIeJied Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
oOecIieuynBaeTCs PEIICHUEM CIICYIOIINX 33/1a4:

—TpuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOCHHHM
BEIIECTBA, O MEXaHWYCCKUX, TEIUIOBBIX, AJICKTPHUYCCKHX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX; —TPHOOPETCHHE YMCHHI OMKMCHIBATH U OOBSICHATH (PU3NUYCCKHUE SBICHUS C
UCIIOJIb30BAHMEM TIOJyYCHHBIX 3HAHUH;

—OCBOCHHE METOJIOB PECIICHUS MPOCTCHIIMX PacUETHBIX
3aJlady  C WCMOJb30BaHMEM (PU3WYCCKUX MojeJiel, TBOPYECKMX U  TPAKTHUKO-
OpPUEHTUPOBAHHBIX 3a]1a4;

—pa3BUTHE YMCHHH HAOJIOJaTh NPHPOJHBIC SBICHUS H
BBITIOJIHATH OIIBITHI, JIA0OpaTOpHBIE PabOTHI W IKCIIEPUMEHTAIBHBIC HCCIICOBAHHS C
MCTIOJIh30BaHUEM H3MEPUTEIBHBIX IPHOOPOB;

—OCBOGHHE TpuéMOB  paboTel ¢  wmHpOpMammen
(Gu3NYEeCKOro coaepKaHWs, BKIIOYas HWH(DOPMAIMIO O COBPEMEHHBIX JOCTHIKEHHUSIX
Gu3MKK; aHATH3 ¥ KPUTHIECKOE OIICHUBAaHKE HH(DOPMAIIHH;

—3HAaKOMCTBO  co  cdepamu  mpodeccroHanbHOM
NCSATENPHOCTH, CBSI3aHHBIMH ¢ (DU3UKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIKEHUSX (PU3UIECKON HAYKH.

Mecto yueonoro npeametra « ®U3NUKA» B yueOHOM 1U1aHe

B cootBerctBum ¢ ®I'OC OOO ¢usuka sBAseTcss 005S3aTeIbHBIM MPEIMETOM Ha
YpOBHE OCHOBHOTO o00ImIero ooOpa3oBanus. JlaHHas mporpamMma MpeaycCMaTpUBaET
n3ydeHue Gu3NKu Ha 6a30BOM ypoBHE B 00béMe 238 4 3a Tpu roga oOydeHus mo 2 9 B
Hezenmo B 7 1 8 kitaccax u o 3 4 B HeAeno B 9 kinacce. B TematndeckoM MiiaHUPOBaHUU
st 7 U 8 KJIAacCOB MPEAIOoNaraercsi pe3epB BPEMEHU, KOTOPBIA YUYUTENb MOXKET
HCIIOJIb30BaTh 10 CBOEMY YCMOTPEHHIO, a B 9 KJlacce — MOBTOPUTEIBHO-0000 A0 M
MOJYJIb.



2. COJEP/ KAHUE YYEBHOI'O IPEIMETA, KYPCA

7 Knacc
Paznen 1. ®usuka u €€ posb B TO3HAHUM OKPYKAIOIIETO MHUPa
®usuka — Hayka o npupoze. SBnenus npupoasl. Duzndeckue sIBICHNUS: MEXaHUYECKHUE,
TEIUIOBBIC, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBbIE. DU3NUECKNE BEIUYUHBI.
N3mepenue ¢usznueckux BeauuuH. Pusnyeckue npubopsl. [lorpemHocts u3MepeHui.
MexnayHnapoHas cuctema enunuil. Kak ¢pusuka u Jpyrue eCTeCTBEeHHbIE HayKU U3y4atoT
npupoay. EcrecTBeHHO-Hay4YHbIN METO] MO3HAHUS: HA0JI0/IeHHEe, TOCTAaHOBKA HAYYHOT'O
BOMPOCA, BBIJIBIXKEHHE THUIOTE3, SKCHEPUMEHT IO IPOBEpPKE TUIOTE3, OOBICHEHHE
Habonaemoro sBieHus. Onucanue GU3NYECKUX SBJICHUN C TOMOLIBI0 MOJIENEH.
JleMoHCTpanuu
1. MexaHnuueckue, TENI0BbIE, JIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®usnveckue TpudOPHI U MPOIEaypa MPSMBIX U3MEPEHUN aHAJIIOTOBBIM U ITU(GPOBHIM
npruOOpOM.
JIaGopaTtopHbie pabOTHI U OIBITHI
1. Onpesenenuie EHbI ANICHUS Kbl K3MEPUTEIBLHOTO Tprbdopa.
2. I3Mepenne pacCTOSHUM.
3. U3mepenue 00bE€Ma KUIKOCTH U TBEPJIOTO Tea.
4. OnpeneneHne pa3MepoB MAJIbIX TEII.
5. H3mepenne temmepaTypsl IIpM IHOMOIIM >KUAKOCTHOIO TEPMOMETpAa M JaT4MKa
TEMIEPATYPBhL.
6. IIpoBeneHne wucciieloBaHUS MO MPOBEPKE TMIOTE3bl: JAIBHOCTH MOJIETA IIApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIE BBICOTA MTyCKa.
Paznen 2. [lepBoHavaibHbIE CBEAEHUSI O CTPOCHUHU BEIIECTBA
CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. ONbIThL, J10KAa3bIBAIOLINE
IUCKPETHOE CTPOEHUE BemlecTBa. J[BrkeHue wyactull BemiecTBa. (CBA3b CKOPOCTHU
IBUKEHUS 4YacTHI[ C Temmepatypod. bpoyHoBckoe nBmwkeHue, auddysus.
B3anmojelicTBue 4YacTUIl BEIIECTBA: MPUTIKEHUE U OTTAJIKMBAHWE. ATrperaTtHble
COCTOSIHUSI BELIECTBA: CTPOCHUE Ia30B, KUJAKOCTEN M TBEPIBIX (KPUCTATUIUNYECKHUX) TE.
B3anmoCBsA3p MEXAy CBOMCTBAMHU BEILIECTB B PA3HBIX ArPEraTHbIX COCTOSIHHUAX U UX
ATOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.
JleMoHCTpauuu
1. HaGnrogenne OpOyHOBCKOTO JIBHIKCHUS.
2. Habmonenue nuddys3un.
3. Habmonenue siBneHUM, OOBSICHIIONUXCS MMPUTSHKCHUEM WU OTTAIKUBAHUEM YaCTHII
BEILIECTBA.
JlaGopaTopHbIi€ PaOOTHI U OMBITHI
1. Onenka trameTpa aToMa METOJAO0M PSJIOB (C UCIIOIb30BaHuEM (poTorpaduii).
2. OnpITH 110 HAOJIOACHUIO TEIJIOBOTO PACIIUPECHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO NEUCTBUS CHJI MOJICKYJIIPHOTO MPUTSKEHUS.

Paznen 3. JIBukenue u B3aumoieiictere ten Mexanndeckoe aBrxxeHrne. PaBHomepHoe n
HepaBHOMEpHOe nBWkeHHE. CkopocTb. CpenHsii CKOPOCTh NpPU HEPABHOMEPHOM
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NBWKECHUH. Pacd€T myTu v BpeMeHU IBHKEHMs. SIBI€HME MHEpUMU. 3aKOH WHEPLHH.
B3aumopnencrBue Ten Kak IpUYMHA U3MEHEHHS CKOPOCTH JIBHMKEHHS Tell. Macca Kak
Mepa HHEpTHOCTH Tena. IlmoTtHocTe BemiecTBa. CBsI3b IUIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B eiuHuIIe 00bEMa BenlecTBa. Cuila Kak XapakTepUCTHKA B3AUMOEHCTBUS TE.
Cwuia ynpyroctu u 3akoH ['yka. MI3MepeHne chiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBiIeHue
TATOTEHHUS U cuia TshkecTr. CUila TSKECTH Ha ApYrux miaHerax. Bec rena. HeBecoMocTs.
CnoxeHue cui, HalpaBJIEHHBIX MO OfHOW mnpsMol. PaBHoxeicTByromas cuin. Cuna
TpeHus. TpeHue CKOJIbKEHNS U TPEHUE MOKOsl. TpeHne B IPUPOJIe U TEXHUKE.
JleMoHCTpauuu

1. HaGnrogenne MexaHU4eCcKoro JBUKEHHUS Tena.

2. I3MepeHne CKOPOCTH NPSIMOJIMHENHOTO IBUKECHMUS.

3. HaGmonenue siBIEHUS] HHEPLIUU.

4. HaGmtoeHue u3BMEHEeHHsI CKOPOCTH MPH B3aUMOICHCTBUY Tell.

5. CpaBHEHHE MaccC MO B3aUMOJAEHCTBHIO TEN.

6. CloKeHHe CUIl, HAPABJICHHBIX 110 OJHOW MPSAMOM.

JIaGopatopHbie pabOThI U OMBITHI

1. OnpeneneHue CKOPOCTH PABHOMEPHOIO ABWKEHHS (IIapuUKa B )KHIKOCTH, MOJETU
AIEKTPUYECKOTO0 aBTOMOOWIIS U T. II.).

2. Ompenenenue cpelHed CKOPOCTH CKOJbXEHUS OpycKa WIM IIapuKa M0 HAKIOHHON
IIJIOCKOCTH.

3. Onpenenenre TOTHOCTH TBEPAOTO TENA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHus (negopManun) IpyKUHBI OT
IIPUIIOKEHHOW CUJIBL.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXEHUS OT CHJIBI
JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TIOBEPXHOCTEN.

Paznen 4. JlaBienue TBEPABIX TEN, KUJIKOCTEH U Ta30B

HNasnenne. CrnocoObl yMEHBIIEHUS H yBeIWYeHUs JdaBieHus. JlaBieHuwe rasa.
3aBUCUMOCTb JaBJICHH Ta3a OoT 00bEéMa, Temneparypsl. [lepenada naBienust TBEPABIMU
TEJIaMHu, JKUJIKOCTSIMU M Tra3zamu. 3akoH Ilackans. IlHeBMarnueckue MaIlIMHBI.
3aBUCUMOCTh JIaBIICHUS IKUAKOCTH OT TIyOWHBI. [HMapocTtaTudeckuid mapamokc.
CooOmatomuecs cocyabl. [mapaBnudyeckue wmexaHusMbl. ATmocdepa 3emin
atMocdepHoe napnenue. [[puduHbl cynecTBOBaHUS BO3AYITHOM 00010uku 3emiu. ObIT
Toppuuemm. M3mepenne atMochepHOro AaBieHHsS. 3aBUCUMOCTh aTMOC(EpHOTO
JaBJICHUS OT BBICOTHI Haj ypoBHeM Mops. [Ipubopsl mns usmepeHus: aTMOCHEpPHOTo
naBieHus. [lelicTBUe )KUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJo. BeiTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBaHue.
JleMoHCTpauuu

1. 3aBUCUMOCTD JaBIEHUS ra3a OT TeMIEpaTyphl.

2. Ilepenayua naBaeHUs >KUJKOCTBIO U Ta30M.

3. CooO1iaronirecs: CoCyibl.

4. 'mapaBanyeckuil mpecc.

5. [lposiBnenue necTBus aTMOCHEPHOTO AaBICHUS.

6. 3aBUCHMOCTb BBITAJIKHUBAIOIIEH CHUJIBI OT 00bEMA MOTPY:KEHHOW YACTH Tela U
MJIOTHOCTH >KUJIKOCTH.



7. PaBEHCTBO BBITAJIKMUBAIOILIEH CUJIbI BECY BBITCCHEHHOM KUIKOCTH.

8. VYcnoBue maBaHMs TeN: IUIABAHUE WM NOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHUS IUIOTHOCTEH TEJIa U KUIKOCTH.

JlabopaTopHbie paOOThI U OIBITHI

1. VccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa NOrpyKEHHOU B KUIKOCTh
YacCTHU TeJIa.

2. OmnpeneneHUe BBITAIKUBAIOIIEN CWIBL, JIEUCTBYIOIIEH HA TENO, IMOTPYKEHHOE B
KUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAIIKABAIOMIEH CWIIbI, ACHCTBYIOIIEH HaA TEJIO B
KUAJIKOCTH, OT MaccChl Tela.

4. OnpIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAOLIEN CHUJIbI, AEHCTBYIOIIEH Ha
TEJNO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B JKUJIKOCTh YACTH Tela U OT IUIOTHOCTH
AKUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WJIM KOHCTPYHPOBAHHME JIOJKW U ONpPEACICHUE €€
Irpy30I10JbEMHOCTH.

Pasznen 5. PaGora 1 MOIITHOCTb.

Onepruss Mexanuueckass pabora. MomrHocTh. [IpocThie MexaHU3MBI: pbIvar, OJIOK,
HaKJIOHHas IUIOCKOCTh. IlpaBuino paBHOBecusi pwiuara. IlpumeHeHue mnpaBuia
paBHOBecusi pblyara K O50ky. «3omotoe mpaBuiao» wmexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTble MexaHuU3MBl B OBITY M TeXHUKe. MexaHuueckas SHEprus.
Kunernueckas u noreHuuanbHas sHeprus. lIpespaiienue oqHOro Buga MEXaHUYECKON
SHEPI'uM B APYroil. 3aKOH COXpAaHEHHUs JHEPTHH B MEXaHUKe. JleMOHCTpaluu

1. TIpumepsl MPOCTBIX MEXaHU3MOB.

JlaGopaTopHbIie pabOThI M OTIBITHI

1. Omnpenenenue pabOThl CWJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHHM Tella IO
TOPU30HTAIIBHOW MOBEPXHOCTH.

2. UccnenoBanue yCcaoBUil paBHOBECHUSI pbluara.

3. U3mepenue KIIJ[ HaKIIOHHOM MJIOCKOCTH.

4. NI3ydeHue 3aKOHAa COXPAHEHHUS MEXaHUUYECKOU IHEPIHUHu.

8 knacc

Pazgen 6. TennoBele siBIEHUS

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIECTBA.
Macca u pazmepbl aTOMOB 1 MOJIEKY1. OMBITHL, TOITBEPK/1aI0IINE OCHOBHBIE MMOT0KEHUS
MOJIEKYISIPHO-KUHETHUECKON Teopuu. Mojenu TBEPAOro, >KUJIKOTO U Tra3000pa3zHOro
cocrosinui BemecTa. Kpucrammnueckue n amopdusie Tena. OObsICHEHNE CBOWCTB T'a30B,
KUJIKOCTEN U TBEPJBIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KUHETHUYECKOW TEOPUH.
CmaunBaHueE U KallWUJISIpHBIE siBJeHUA. TenaoBoe paclimpeHue u cxkarue. TeMmmneparypa.
CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEMIIOBOTO ABUKEHHUS YaCTULl. BHYTpeHHSs SJHEprusi.
Cnoco0bl M3MEHEHMs] BHYTPEHHEH SHEpruu: Terulonepenada U COBEpUICHHUE PadOTHI.
Buael Temionepenaun: TEmIONPOBOAHOCTb, KOHBEKIHs, wu3inydyeHue. KommuecTBo
TEIUJIOTHI. Y IeJIbHAsI TEIUIOEMKOCTh BelllecTBa. TeraooOMEH U TEIJIOBOE PaBHOBECHE.
VYpaBHenne TtemnoBoro Oananca. IlnaBieHue u OTBepAEBaHUME KPUCTATUIMYECKUX
BEIIECTB. YJlelbHas TemjoTa MuiaBieHus. llapooOpa3zoBaHre U KOHJEHCALMS.
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Ucnapenne. Kumnenuwe. VYnenpbHas TemioTta napooOpa3oBaHMsl. 3aBUCUMOCTH
TEMIIEpaTypbl KUIEHUSI OT aTMocepHOro AamieHusA. BiaxkHoCTh Bo3ayxa. DHeprus
TOIUIMBA. Y IefibHAs TerioTa cropanus. [IpuHuumnel padoTel TernoBbix Asurareneid. KIT/1
TEIUIOBOTO JABUratTesid. TeIuioBbIE IBUTATENW M 3aAlATA OKPYXKAIOUIEH Cpeabl. 3aKOH
COXpPAHEHHUS U MPEBPAILECHUS SHEPTUM B TETUIOBBIX MPOIIECCAX.

JleMoHCTpauuu

1. Habmronenue 6pOyHOBCKOTO ABUKEHUS.

2. Habmoaenue nuddysuu.

3. HaGnroagenue siBjeHU cMauMBaHUS U KallWJUISIPHBIX SIBICHUIA.

4. HabGmrofieHue TEII0BOTO PacuIupeHus Tell.

5. V3MeHeHuwe paBieHUs rasa NP U3MEHEHUHM O0O0BbEMAa U HarpeBaHUM WIH
OXJIAXKICHUHU.

6. [IpaBuna usMepeHus: TeMnepaTypsl.

7. Bunsl Temionepenayu.

8. OxJaxieHle Mpy COBEPIICHUU PAOOTHI.

9. HarpeBanue npu COBEpIIeHUU PabOTHI BHEIIIHUMU CHUJIAMU.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11. HaOmronenne KUIEHUs.

12. HaGmroieHre moCTOSTHCTBA TEMITePaTyphl TIPH TIaBICHUU.

13. Moaenu TENJIOBBIX ABUTAaTEIEH.

JlaGopaTopHbIi€ pabOThI M OTIBITHI

1. OnbITHI 10 OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO IPUTSKEHHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITHI IO HAOJIIOIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH M TBEPABIX
TEN.

4. OnpeneneHue AaBJIeHUS Bo3ayXa B OaJJIOHE IIMPHUIIA.

5. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JIABJICHUS BO3[lyXa OT €ro 00bhEmMa H
HarpeBaHUs WA OXJIAKICHHUS.

6. IlpoBepka TUNOTE3bl JIMHCHHON 3aBUCUMOCTU JUITMHBI CTOJIOMKA KXUIKOCTH B
TEPMOMETPUUYECKOM TPYOKE OT TeMIiepaTyphl.

7. HaOmionenue wW3MEHEHUs BHYTPEHHEH OHEPrHMM Tela B  PE3yNbTare
TEIUIONepeaaur U paboThl BHEIIIHUX CHII.

8. UccnenoBanue sSBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUU XOJOIHOW U ropsuen
BOJIbI.

9. OnpeneneHne KOJIMYECTBA TEIUIOTHI, TTOJYYEHHOTO BOJIOW MPHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIMJIUHAPOM.

10. Onpenenenue yeabHON TEMIIOEMKOCTH BEIIECTRA.

11. UccnenoBanue mpouecca UCHapeHUsI.

12. Onpenenenre OTHOCUTEIBHOM BIaKHOCTH BO3TyXa.

13. Onpenenenne yaeabHOM TEIIOTHI TIJIaBICHUS JIbJa.

Paznen 7. DnexTpuyeckue U MarHUTHBIE SIBIICHUS

OnekTpu3anus Ten. JlBa pojxa  AIEeKTpUYECKUX 3apAnoB. Bi3ammoneinctsue
3apsKeHHBIX Ted. 3akoH KyloHa (3aBUCMMOCTD CHUITBI B3aUMOICHCTBUS 3apsIKEHHBIX Tl
OT BEJMYMUHBI 3apsiIOB M PACCTOSHHUS MEXAYy TeaaMu). OJIEKTPUUECKOe MoOJIe.
Hanpsixk€HHocTh aekTpruyeckoro nojis. [[puHiun cynepno3unuu 3JIeKTPUIeCKUX HoJei
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(Ha KayecTBEHHOM YpoBHE). Hocurtenu »siaeKkTpuyecKux 3apsigoB. DJIeMEHTapHBIN
anekTpudeckuil 3apsa. Crpoenwe aroma. [IpOoBOIHMKM W JUABIEKTPUKHU. 3aKOH
COXPAHEHHUS ANEKTPUUECKOrO 3apsifa. IIEKTPUYECKUH TOK. Y CIOBUS CYLIECTBOBAHUS
3JIEKTPUYECKOTO TOKA. FMICTOUHMKHN NTOCTOAHHOTO TOKA. [[€MCTBUA 3JIEKTPUUECKOTO TOKA
(TerioBoe, XMUMHYECKOE, MArHUTHOE). ODJEKTPUUYECKUUA TOK B XKUIKOCTAX M Trasax.
Onektpuueckass nenb. Cuna TOKa. OneKkTpuyeckoe HanpspkeHue. ConpoTHBIEHUE
MPOBOJHUKA. YAEIbHOE COMPOTHUBJIECHUE BeElIECTBA. 3aKOH Oma Uil yyacTKa LIENHu.
[TocnenoBaTenpHOE W MapaljieIbHOE COCIMHEHUE MPOBOJHUKOB. PaboTa M MOIIHOCTH
ANEKTPUYECKOro Toka. 3akoH Joyns— JleHua. DnexkTpuueckue Henu U notpeourenn
anekTpuyeckoir sHepruu B ObITy. KopoTkoe 3ambikanue. [loCTOSSHHbIE MarHUTHI.
B3anmopelicTBre MOCTOSAHHBIX MAarHUTOB. MarHutHoe nosie. MarautHoe nose 3eMiid 1
€ro 3HaYeHHE I KU3HU Ha 3emuie. OnbIT IpcTea. MarHuTHOE MOJE IEKTPUUECKOTO
Toka. [IpuMeHeHUEe >SJIEKTpOMAarHUTOB B TEXHUKE. J[€HCTBME MArHUTHOTO MOJA Ha
OPOBOAHUK C TOKOM. OJEKTPOJABUIATENb IMOCTOSIHHOrO Toka. Fcrnonp3oBaHue
AJIEKTPOJIBUTATENECH B TEXHUUYECKUX YCTpOWCTBaxX W Ha TpaHcnopte. Onbitel Dapanes.
SABnenue anexkTpoMaruuTHOM nHAYKIMK. [IpaBuiio Jlena. Dnektporeneparop. CriocoOs
MOJIYYEHUSI  DJICKTPUYECKOW  DSHEpPruu. ODJEKTPOCTAHIIMU HA  BO30OHOBIISIEMBIX
MCTOYHUKAX SHEPTHUU.

JleMoHCTpanuu

1. Dnexrpuzanus Ten.
. [IBa pona aneKkTpu4ecKuX 3apsioB M B3AUMOJICHCTBUE 3apsIKEHHBIX TEll.
. YCTPOUCTBO U AEUCTBUE AIEKTPOCKOIIA.
. DNeKTpocTaTH4ecKast HHAYKIUS.
. 3aKOH COXpAaHEHUS JIEKTPUUECKUX 3apsI0B.
. IIpOBOAHUKH U TUDIIEKTPUKH.
. MoaenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
. ICTOYHMKM IOCTOSIHHOTO TOKA.

9. JleficTBUS SIEKTPUYECKOTO TOKA.

10. DnexkTprudecKkuil TOK B AKUIKOCTH.

11. T"a30BbI# paspsi.

12. I3mepenue cuiibl TOKa aMIIEpMETPOM.

13. 3mepeHnue 31eKTpUYeCcKOro HarpsixKEHUs: BOJIbTMETPOM.

14. Peoctat u Mara3uH CONMpOTHBIICHUN.

15. BzaumoieiicTBuE MOCTOSTHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3eeHuUs MOJ0COB MarHuTa.

17. MoaenupoBaHME MAarHUTHBIX MOJIEA MOCTOSHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MaruuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

20. JleficTBME MAarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

21. DnexTpoaBUraTesb NOCTOSHHOTO TOKA.

22. UccnenoBanue SIBICHUS AJIEKTPOMArHUTHON UHAYKIIUH.

23. Onbitel Papajes.

24. 3aBUCHMOCTb HANpPABJICHUS HWHAYKIHOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHUS.

25. DNeKTporeHepaTop NOCTOSHHOIO TOKA.
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JlabopaTopHbie paOOThI U OIBITHI

I. Onbitel 1O HAOMIONEHUIO DJEKTpU3AlMU  TeJl MHAYKIWMEW U TMpu
CONIPUKOCHOBEHUH.

2. UccnenoBanue IEMCTBUS AIEKTPUUECKOTO TIOJISI HA MPOBOJHUKHU U TUAJIEKTPUKHU.

3. COopka u mpoBepKa padOThI IIEKTPUUECKON 1IN TOCTOSTHHOTO TOKA.

4. I3mepeHne U peryanpoBaHue CUIIbI TOKA.

5. I3mepenue u peryJImpoBaHUE HANPSIKECHUS.

6. HccnenoBaHne 3aBUCHUMOCTH CHJIBI TOKA, HIYIIETO YEPE3 PEZUCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb 3JIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJAN TONEPEYHOI0 CEYEHHUs U MaTepuania.

8. IIpoBepka npaBua CIOKEHUS HANIPSHKEHUI TTPU MOCJIEI0BATEIbHOM COCIUHEHUH
JIBYX PE3UCTOPOB.

9. IIpoBepka npaBuiia I CUIIbI TOKA MPU MAPAITIENBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOThI AJAEKTPUUECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTOpP.

11. Onpenenenre MOLIHOCTHU ANEKTPUUECKOTO TOKA, BBIJEISIEMON HAa PE3UCTOPE.

12. HccnepoBaHue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO0 Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

13. Onpenenenne KII/] HarpeBaTens.

14. ccneqoBanre MarHUTHOT'O B3aUMOJICUCTBUSI TOCTOSIHHBIX MAarHUTOB.

15. U3yyeHue MarHUTHOTO TMOJI MOCTOSIHHBIX MarHUTOB NMPU UX OOBEIUHEHUU U
pa3lielICHHH.

16. UccnenoBanue 1eMCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI B3AUMOJECHCTBUS KaTYHIKH C
TOKOM U MAarHMUTa OT CUJIbI TOKA U HAIIPaBJICHHS TOKA B KaTYIIIKE.

18. N3yueHue neiicTBUSA MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KorcTpynpoBaHue u u3y4eHue pabOThI AJICKTPOIBUTATES.

20. N3mepenue KIIJI anexTpoaBUraTeibHOM YCTaHOBKH.

21. OnbIThl MO MCCIEAOBAHUIO SIBJICHUS DJICKTPOMATHUTHOW HWHIYKIIUU:
UCCJIEOBAaHNE U3MEHEHHI 3HaUYEHUS U HAIIPaBJIECHUS UHAYKIIMOHHOTO TOKA.

9 knacc

Paznen 8. Mexanuveckue siBiaeHuss MexaHudeckoe ABMXKeHUE. MarepuanbHas
Touka. Cuctema oTcuéta. OTHOCUTENBHOCTh MEXAHUYECKOTO BUXKEHUA. PaBHOMEpHOE
npsIMOJIMHENHOEe JBUKeHne. HepaBHoMepHOe mpsiMonuHelHoe aABuxkeHue. CpenHss u
MIHOBEHHAsi CKOPOCTb Te€jJa IIPU HEPABHOMEPHOM  JBHXEHHUH. Y CKOPEHUE.
PaBHOyCKOpeHHOE TIpsiMonMHEeliHOe nBrkeHne. CBoOoaHOE manenue. OmbiTel ["anmmes.
PaBHOMepHOE NBHKEHME 1O OKpYKHOCTHU. lepron u yacrora oOpamenus. JIuneinasa u
yrioBass ckopoctu. lLleHTpocTtpemutenbHoe yckopeHnue. IlepBwiii 3akoH HproToHA.
Bropoii 3akon HetoTona. Tpetuii 3akon Hetotona. [Ipunuun cynepno3unuu cui. Cuina
ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuja TPEHUS CKOJIbKEHHUS, CUIIa TPEHUS TTOKOS,
apyrue Bunbl TpeHus. Cuhila TSOHKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE
cBoOonHoro majaeHus. J[Bwxkenue mnnaner Bokpyr Counnma. IlepBas kocMuueckas
ckopocTh. HeBecomocTh U neperpy3ku. PaBHoBecre MatepuaabHOU TOYKU. AOCOIIOTHO
TBEpHOE Teno. PaBHOBecue TBEPAOro Tena C 3aKPEIUIEHHOM OChIO BpauleHUs. MOMEHT
cunbl. Lentp Tsxectu. Umnynsc tena. M3menenne nmmynbsca. Mmiynbe cumnbl. 3aKoH
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COXpaHEHHMsI UMITyJlbca. PeakTuBHOE NBH>KeHUE. MexaHnueckass paboTa U MOIIHOCTb.
Pabora cun Tspkectu, ynpyroctd, TpeHus. CBsa3b sHepruu u padbotsl. [loTeHnuanbHas
SHEPrus TeJa, MOJHITOrO HaJ MOBEPXHOCTHIO 3eMid. [loTeHIManbHast YHEPTUSI CKATOU
npyxxkubl. Kunetndeckass sHeprusi. TeopemMa O KHHETHMYECKOW SHEpPruu. 3aKoH
COXpaHEHHUsI MEXaHUYECKOU dHEepruu. JleMoHcTpanuu

1. HaGmoneHne MeXaHMYECKOrO JBHUKEHMSI Tela OTHOCHUTEIBHO pPa3HbIX Tel
OTCYETA.

2. CpaBHeHue myTed W TpaeKTOPUU [BIXKEHHUS OJHOTO W TOTO K€ Tela
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

3. Bmepenune cKopoCTH U YCKOPEHUS MPSIMOJIMHEIHOTO JBUKEHHUS.

4. VccnenoBanue Npru3HaAKOB PaBHOYCKOPEHHOT'O JBUKEHUSI.

5. HaGmonenue NBUKEHHUS TeJa MO OKPY>KHOCTH.

6. HaOmioneHne MexaHWYECKHX SIBJICHUH, MPOUCXOISAIIMX B CHUCTEME OTCuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHMHM OTHOCHUTEIBHO KaOWHETa
(pu3nKH.

7. 3aBUCUMOCTh YCKOPEHHS Tejla OT MACChI TeJla U ACHCTBYIOIIEH Ha HETO CHUJIBI.

8. HabmoieHne paBeHCTBA CUJT TIPU B3aUMOJICHCTBUU TEJL.

9. U3meHeHue Beca Tena Mpu YCKOPEHHOM JBUKECHHUH.

10. ITepenaya umiysabca pu B3auMOAECHCTBUU TEN.

11. [IpeobpazoBanusi SHEPTUU NTPU B3aUMOICUCTBUU TEI.

12. CoxpaneHre uMIyJibca MpHU HEYNIPYTOM B3aUMO/ICIICTBUU.

16 I[TpumepHas pabouas mporpamMmma

13. Coxpanenue umMnysnbca Mpu abCOIOTHO YIIPYTrOM B3aUMOIEHCTBUU.

14. HabmoieH1e peakTUBHOTO JIBUKEHHUS.

15. CoxpaHneHnrne MeXaHU4YE€CKOM YHEPTUU MPU CBOOOIHOM TaJICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTrUM IpPH JBWXKEHUU Tejia MOJ JIEHCTBHEM
IPY>KUHBI.

JlaGopatopHbie pabOThI ¥ OMBITHI

l. KoHcTpyupoBaHue TpakTa JUisi pa3roHa U JAJIbHEHIIEro pPaBHOMEPHOTO
JBUKEHHUS IIAPUKA WU TEJIECKKU.

2. OnpeneneHue cpeHel CKOPOCTH CKOJBKEHUS OpycKa WK IBIKCHUS [IapHUKa 110
HAKJIOHHOM IUIOCKOCTH.

3. Onpenenenne yCKOPEHUs Tela IPU paBHOYCKOPEHHOM JIBUKEHHH 110 HAKIIOHHOU
IJIOCKOCTH.

4. HUccnenoBaHue 3aBUCMMOCTA NYTH OT BpPEMEHU IPU PABHOYCKOPEHHOM
JBW)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.

5. IIpoBepka rumnote3bl: €civ MpU PaBHOYCKOPEHHOM JBHMKEHHHM 0€3 HayalabHOM
CKOPOCTH ITYTH OTHOCSITCSI KaK psAJl HEYETHBIX YUCEN, TO COOTBETCTBYIOLIKE TPOMEKYTKHU
BPEMEHH OJINHAKOBHI.

6. UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXEHUSI OT CUJIbl HOPMAJIbHOTO
JTABIICHUSI.

7. Onpenenenrie K03hPUIUEHTA TPEHUS CKOJIBKECHHUS.

8. OnpeneneHne KECTKOCTH NPYKUHBI.

9. Omnpenenenrie paOOThl CHIIBI TPEHHUS MPU PaBHOMEPHOM JIBUXKEHHH Tella IO
TOPU30HTAIIBHOM ITOBEPXHOCTH.
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10. Onpenenenue pabOThl CUITBI YIIPYTOCTHU MPU MOABEME I'Py3a C UCIOIb30BAHUEM
HETOJBUXKHOTO U MOJIBHXKHOTO OJIOKOB.

11. M3yyeHune 3akoHa COXpaHECHUSI SHEPTUH.

Pa3znen 9. Mexanuueckue koneOaHus U BOJIHBI

KonebarensHoe nBrkeHue. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUU: MEpUO,
4acToTa, aMIUIATyaa. MaremaTuyecKuii M OPYXKUHHBIA MaATHUKHU. [IpeBpaienue
SHEPIruM MpHU KoJeOaTeIbHOM JIBI)KEHUHU. 3aTyxaromue KosieOaHus. BbIHY>XIEeHHbBIC
koneOanus. Pe3onanc. Mexanuyeckue BoJHBIL. CBOMCTBA MEXaHUYECKUX BOJIH.
[IpononbHbIE M MONEPEYHBbIE BOJIHBI. [[JTMHA BOJHBI U CKOPOCTh €€ pacHpOCTpPaHCHMUS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJE, CEICMUYECKHE BOJIHBI. 3BYK. [ pOMKOCTh 3BYyKa
U BbicoTa ToHa. OTpaxkenue 3Byka. H(]pa3ByK U yIbTpa3ByK.

JleMoHCTpanuu

1. Habmronenue koiaebaHuit TeI MO IEUCTBUEM CHUJIBI TSIKECTH U CHIIBI YIIPYTOCTH.

2. HabGmtonenue xoneOaHuii rpy3a HA HUTU U HA MIPYKUHE.

3. HaGmroienre BIHYKICHHBIX KOJICOaHUN U pe30HaHCa.

4. PacripocTpaHeHHUE TIPOJIOIBHBIX U MOMEPEUHBIX BOJIH (Ha MOJICIIN).

5. HabGmroieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKUI PE30HAHC.

JlabopaTopHbi€ paOOThI U OTIBITHI

1. Onpenenenrie 4acTOThl M TIEPHOJIa KOJIEOaHU MaTEMaTUYECKOTO MasSTHHUKA.

2. OmnpeneneHue 4acTOThl U NIEpUoa KoJieOaHu! MPY>KUHHOTO MasiTHUKA.

3. HUccnenoBanue 3aBUCUMOCTH MepHUOJa KoJieOaHUM MOABEIIEHHOTO0 K HUTH I'py3a
OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCMMOCTH TEpHOJa KoJeOaHUN MPYKUHHOTO MAasTHHKA OT
Macchl Ipy3a.

5. IlpoBepka HE3aBUCHMOCTH TIepro/Ia KojieOaHM rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbITHI, AEMOHCTPUPYIONINE 3aBUCUMOCTh MEPHOJA KOJeOaHUN MPYKMHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTHU MPYKHUHBI.

7. I3mepenne ycKkopeHus CBOOOTHOTO TaICHHUS.

Pazgen 10. DOnexkrpoMarHuTHOE TMOJIE W DJIEKTPOMArHUTHBIE  BOJIHBI
DNEeKTPOMArHUTHOE MOJ€. DIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA 3JEKTPOMArHU THBIX
BoyH. [llkana s5mekTpoMarHUTHRIX BOJIH. MCHOb30BaHKE AJIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3U. JJEKTpOMAarHuTHas mnpupoga cBera. CkopocTh cBeTa. BoiaHOBBIE
CBOICTBA CBETA.

JleMoHCTpauuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

JlaGopaTopHbIe PaOOTHI M OTBITHI

1. W3ydeHwe CBOWCTB »3JIEKTPOMAarHUTHBIX BOJH C MOMOIIbI0 MOOHUJIBHOTO
TenedoHa.

Paznen 11. CeroBble siBnEHUS

JlyueBass mogmenb cBeta. Mcrounuku cBerta. [IpsiMonvHENHHOE pacnpoCTpaHEHUE
ceera. 3armeHuss Connua u JlyHsl. Otpaxenue cBera. [lmockoe 3epkano. 3akoH
oTpaxkeHus ceeta. [Ipenomienue ceera. 3akoH npenomieHus cBeta. [loHoe BHyTpeHHee
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OTpaXeHUEe CBeTa. Mcmonp30BaHHE MOJHOrO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX
ceeroBonax. Jlunza. Xox mywyeil B nwmH3e. OnTuyeckas cucrema ¢oToammnapara,
MHKpPOCKONAa M TeJleCKoma. [7a3 Kak onThdeckas cucrtema. biam3opykocTe u
NanbHO30pKOCTh. Paznoxkenue Oenoro cera B crnektp. Omnbitel HetoToHa. Crioxkenue
CIIEKTpaJbHBIX LIBETOB. Jlucnepcus ceera.

JleMoHCTpauuu

1. IlpsamonnHEHOE pacIpOCTPAaHEHHUE CBETA.

2. OTpakeHue CBeTa.

3. Tlonydenune u300paKeHUI B IJIOCKOM, BOTHYTOM U BBIIIYKJIOM 3epkanax. 4.
[IpenomiieHue cera.

5. OnTHYecKuil CBETOBO/I.

6. Xoj nyuei B coOuparoiei JuH3e.

7. Xox ny4yer B paCCEUBAIOLIECH JIMH3E.

8. [TonmyueHne u300pakeHH ¢ MOMOIIbIO JIMH3.

9. llpuniun aeiicTBus ¢oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monenb riiaza.

11. Paznoxxenne 6ey0ro cBeTa B CIIEKTP.

12. [Tonyuenue 6e0ro cBeTa MPH CJIOKEHUH CBETA PA3HBIX I[BETOB.

JlabopaTopHbi€ paOOThI U OTIBITHI

1. MccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUs CBETOBOTO JIy4ya OT yria MaJeHHUs.

2. zyyeHune xapakTepucTUK U300pakKeHHs IPeIMETa B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMOCTH yria MPEJOMIIEHUS CBETOBOTO Jyda OT YyIJa
NaJeHUs Ha TPAHUILIE «BO31YX—CTEKIIO».

4. TlonyyeHnue n300pa>keHUN ¢ TOMOIIBIO COOUPAOIIEH JTUH3HI.

5. Onpenenenue GOKYCHOTO PaCCTOSHUS M ONTHYECKON CUITBI COOMPAIOIIEH JTUH3BI.

6. ONBITHI IO PA3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTD.

7. ONBITHI IO BOCTIPUSATHUIO 1IBETA MPEAMETOB MPU WX HAOIIOJCHUU Yepe3 IIBETOBbIC
(bUITBTPHI.

Pa3nen 12. KBauTOBBIE ABIICHUSA

Onbitel  Pezepdopna m mmanerapHas mozenb atoma. Mojenb atoma bopa.
HUcnyckanme wu mnorjomeHue cBera aromMoM. KBaHTel. JIMHEHYaThle CIIEKTPHL.
PannoaktuBHOCTh. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHHe aTOMHOTO sjipa.
Hyxnonnast mogenb atomuoro siapa. M3oronsl. PagnoaktuBHbie nipeBpaineHus. [lepuon
noJiypacrajia aTOMHbBIX sifiep. SlnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsiioBOTO U
MacCOBOT'0 4YHUCEeJl. DHEPrusl CBS3M aTOMHBIX siiep. CBsi3b Macchl U 3HEpruu. Peakuuun
cuHte3a u geneHus saupep. Wcrounwku sHeprun Connna u 3BE3n (MC). Snepnas
sHepreTuka. /[elicTBUs paAnoaKTUBHBIX U3TyUYeHHUI Ha kuBble opranu3mel (MC).

JleMoHCTpauuu

1. CrieKTpbl U3IIyYEHHUS U MOTJIOLICHHUS.

2. CrnexTpbl pa3IuyHbIX ra30B.

3. CnexTp BoJiOpOa.

4. HaGmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3TyYCHUH.

6. Peructpanust u3ny4eHus: IpUpOIHBIX MUHEPAJTIOB U IIPOJIYKTOB.

JlaGopaTopHbI€ PaOOTHI M OTIBITHI
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1. HaGnrogenue CruIOMIHbIX U JIMHEHYAThIX CIIEKTPOB U3TyUEHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUHU YaCTHUIIBI 10 TOPMO3HOMY MYTH (110
dotorpadusim).

3. smepenue paauoaktuBHOTO (pona. [ToBTOpUTEIFHO-00001IAIONITNN MOTYIb.

[ToBTOpUTENBEHO-0000UIAIONMI MOJYJb MpEJHA3HAYEH JJIs CUCTEMaTU3alud U
0000111eHHs] TPEIMETHOTO COAEPKAaHUSA U ONbITA JEATEIbHOCTH, TPUOOPETEHHOTO MPU
M3yYeHUM BCEro Kypca (u3uku, a Takke MAid MNOAroToBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY M0 (DU3UKe JIJIsi 00yHaroNuXcsi, BRIOpABIINX 3TOT yUeOHbBIN
npeamet. [lpyu u3ydyeHun NTaHHOTO MOJIYJSl Peaju3yloTCs U CUCTEMATU3UPYIOTCS BHJIbI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX OOECIEeYMBAETCS JOCTUKEHUE TMPEAMETHBIX H
METanpeIMETHBIX MJIAHUPYEMBIX PEe3yIbTaTOB 00yueHus, (HOpMUPYETCS €CTECTBEHHO-
Hay4yHas IPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB HCCIIEJOBAHUS SIBICHUMN NPUPOJIbI U
TEXHUKH, OBJAJCHUE YMEHUSIMU OOBACHATh (PU3NYECKUE SBJICHUS, TMPUMEHSS
NOJIyYeHHbIE  3HAHUS, pemarb 3aJadyd, B TOM 4YHUCJIE€ KayeCTBEHHbIE U
AKCIIepUMEeHTaNnbHbIe. [IpUHIIMNUANBHO NEATeNbHOCTHBIA XapaKTep JaHHOTO pasjena
peanu3yercss 3a CUET TOro, YTO YyYallUMecs BBINOJHSAIOT 3aJaHHs, B KOTOPHIX UM
npejiaraeTcs: Ha OCHOBE IMOJYYEHHBIX 3HAHMM pacro3HaBaThb W HAYYHO OOBICHSTH
¢duznueckue sBJICHUS B OKPYKAIOIIEH MPUPOJIE U MOBCETHEBHON KU3HU; HCIOIb30BATh
Hay4YHbI€ METOJIbI MCCJeN0BaHUS (U3MUECKUX SBICHUI, B TOM YHUCIE JJI1 MPOBEPKU
TUIOTE3 U MOJIYYeHHs TEOPETHUECKUX BBIBOJOB; OOBSICHITH HAyYHbIE OCHOBHI Hanbosee
BaXHBIX JIOCTHKEHUI COBPEMEHHBIX TEXHOJOTHH, HampuMep, MPaKTUYECKOTO
UCIIOJIb30BAHUS PA3IMYHBIX MCTOUHMKOB DHEPTUU HA OCHOBE 3aKOHA IMPEBPAIICHUS U
COXPAaHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.

Kaxxnas u3 TeM JaHHOTO pasjesia BKIIOYAET HKCIEPUMEHTATbHOE HCCIeOBaHHUe
o0oOmmaromero xapakrtepa. Pasnmen 3aBepiaercs MPOBEICHUEM IUATHOCTUYECKON WU
OIICHOYHOW PabOTHI 32 KypC OCHOBHOM IIIKOJIHI.
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3. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA YYEBHOI'O
HNPEIJMETA «®U3UKA»

3.1 JIn4HOCTHEIE PE3YIAbLTAThI OCBOCHUA VLI€6HOFO npeamMeTa, Kypca

[TarprioTYECKOE BOCTIUTAHUE:

—IIpOSIBJICHUE MHTEpeca K HCTOPMU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
bu3nUecKol HAyKH;

—IICHHOCTHOE  OTHOIIEHWE K  JOCTHUXKEHUSM POCCUUCKUX  YUYEHBIX-(U3UKOB.
['paxknaHcko€ M TyXOBHO-HPABCTBEHHOE BOCITUTAHHUE:

—TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJCHUU OOIICCTBEHHO3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (DU3UKU;
—O0CO3HAaHUE BaXKHOCTU MOPAIbHO-3TUYECKUX MPUHITUIIOB B JESITEIBHOCTH YUYEHOTO.
DCTETUUECKOE BOCTTUTAHUE:

—BOCHPHUATHE JCTETUYECKUX KauecTB (U3MYECKONW Hayku: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIAKOHUYHOCTH.

[leHHOCTH HaAYYHOTO MMO3HAHUSA:

—O0CO3HaHUE [ICHHOCTU (PU3NYECKON HAYKH KaK MOIITHOTO HHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJOTHM, BaXKHEHIIEH COCTABIIAIONIEN KYIbTYPBIL;

—pa3BUTHE HAy4yHOM  JIOOO3HATENBHOCTH, MHTEpeca K  HMCCIEI0BaTEIbCKOU
NEeATEIbHOCTH.

dopMupoBaHUE KYJIbTYPHI 3I0POBbSI M IMOIIMOHATHHOTO OJIArOMOTyYHs:

—O0CO3HaHKE IIEHHOCTH 0€30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpPE, BAXKHOCTH MpaBHJ OE30MacHOrO IOBEJEHHS Ha TpPAHCIOPTE, Ha JOpOorax, ¢
AIEKTPUUECKUM U TETUIOBBIM 000PYOBAHHEM B JOMAIIIHUX YCIOBHSIX;
—Cc(hOpPMUPOBAaHHOCTh HaBBbIKa peIEKCUH, MPU3HAHUE CBOECTO IpaBa HAa OMMOKY H
TaKOTO € MpaBa y APyroro 4eioBeka.

TpynoBoe BocniuraHue:

—AaKTHUBHOE Y4aCTHUE B PEIICHUHU MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH, IIKOJIbL, TOPO/1a,
Kpas) TEXHOJIOTMYECKOM M COIMAIbHON HAmNpaBIEHHOCTH, TPEOYIOMIMX B TOM YHUCIE U
bu3nUecKnX 3HAHUIA;

—MWHTEPEC K TMPAKTHYECKOMY M3YYCHHIO Tpodecchuid, CBSA3aHHBIX C (UBHKOM.
DKOJIOTMYECKOE BOCIIUTAHUE:

—OpHUEHTAIMsl HAa MPUMEHEHHWE (PU3WYECKUX 3HAHWH IS PEIIeHUs 3a7a4 B 00yactu
OKpY’Karouen cpeibl, INIAHUPOBAHUS TOCTYMKOB U OLIEHKU UX BO3MOYHBIX TIOCJIEICTBUIA
JUJT OKPYKAIOIIEH Cpelibl;

—O0CO3HaHUe M00aJbHOT0 XapaKkTepa SKOJOTMYECKUX MPOOIeM U MyTe UX pelieHus.
AnanTarus o0yd4aromerocss K U3MEHSIOMUMCS YCJIOBHUSM COLMAIBHOW W TPUPOIHOM
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Cpenpbl:

—T0TpeOHOCTh BO B3aWMOJCHCTBUU NPHU BBINOJIHEHUH HCCIEIOBAHUN M TPOEKTOB
(u3nUecKOi HAaNPaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

—TIOBBIIIEHUE YPOBHS CBOE KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO IeATEIbHOCTD;
—T0TpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM uucie GOpMYIUPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBJICHUSX;

—O0CO03HaHue Ae(pUIUTOB COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEN B 00J1acTH (PU3UKWU;
—IUJTAHUPOBAaHUE CBOETO PA3BUTHSA B MPUOOPETEHUH HOBBIX (PU3MYECKUX 3HAHMM;, —
CTpEMJICHWE aHAJIM3UPOBATh M BBIABIATH B3aUMOCBA3M NPHUPOJABI, OOLIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIIOJb30BAHNEM (PU3UUECKUX 3HAHUM;

—OIIEHKAa CBOUX JIEUCTBUI C y4€TOM BIUSHUS Ha OKPYXKAIOIIYIO Cpeay, BO3MOKHBIX
rJ1I00JIbHBIX MOCEICTBHM.

3.2 MeTtanpeaIMETHBIE PE3VIILTATHI OCBOCHMS YYEOHOr0 MPeaMeTa, Kypca

YHuBepcaibHbIC TO3HABATEIIBHBIC JICHCTBUS

bazoBble Jornyeckue qeHCTBUSA:

—BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU O0OBEKTOB (SIBJICHUN );

—YyCTaHABJIMBaTh CYIIECTBEHHBIM TMpU3HAK KIAacCU(PUKAIIMK, OCHOBAHMS s
0000I1IeHNS ¥ CpaBHEHUS,

—BBIABJISITh 3aKOHOMEPHOCTH W TMPOTUBOPEUHs B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOMIOJIEHUSAX, OTHOCSIINXCSA K (DU3UUECKUM SIBICHUSIM;

—BBIABJISITH TPUUUHHO-CJICICTBEHHBIE CBSI3M NIPU U3YUCHUH (HU3UUECKUX SIBICHUN
U TIPOIECCOB; JeiaTh BBIBOJBI C HCIOJIb30BAHMEM JACAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, BBIIBUTATh TUTIOTE3bI O B3AaUMOCBS3SIX (DU3NYECKUX BEIHYUH;

—CaMOCTOSITEILHO BBIOMpPATh CIOCOO permieHus ydeOHOW (u3nueckoit 3amadu
(cpaBHEHHE HECKOJIBKMX BAPUAHTOB PEIICHUS, BHIOOP HabOOJIee MOIXOSIIETO C YIYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccnenoBaTenbCKue IEUCTBHUS:

—HCIOIB30BaTh BOMPOCH! KaK UCCIIEIOBATEILCKUI HHCTPYMEHT MMO3HAHUS;

—TPOBOJINTH IO CAMOCTOSITEIPHO COCTABICHHOMY TIUIAHY OIIBIT, HECIIOXKHBIN
(bH3UIECKUIA SKCIIEPUMEHT, HEOOJIBIIIOE HCCleI0BaHNE (PU3NUSCKOTO SBJICHNUS,

—OIIEHWBATh HA MPUMEHUMOCTHh M JOCTOBEPHOCTh MH(MOPMAIIHIO, MOTYICHHYIO B
XOJI€ UCCIICIOBAHMUS WU DKCIIEPUMEHTA;

—CaMOCTOSITENNBHO (PopMyTHUpOBaTH OOOOIICHUS W BBIBOJABI MO pe3yJbTaTam
MPOBEIEHHOTO HAOIIOICHMSI, OTIBITA, HCCIICIOBAHUS;

—TIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIee pa3BUTHE (PU3NUECKHUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATH MIPEIIOIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Pabota ¢ undopmanmeii:

—TIPUMEHSATH PA3JIUIHBIC METOJIbI, HHCTPYMEHTHI M 3aIIPOCHI IIPU TIOUCKE U 0TOOpE
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MH(pOpMAIMU WINA JAHHBIX ¢ YYETOM MPEI0KEHHON yueOHOM pu3nueckon 3a1auu;

—aHaJIN3UpOBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIIIO
Pa3IUYHBIX BUJOB U (hOpPM MIpEACTaBICHNUS,

—CaMOCTOSITENILHO BBIOMpaTh ONTUMANIbHYIO (hOpMY MpeAcTaBiIeHHs] HH(OpMAIIU
U WUIIOCTPUPOBATH pEIIaeMble 3aJa4d HECJIOKHBIMU CXEMaMH, JuarpaMMamu, WHOU
rpadukoii W HMX KOMOWHAUUSIMHU. YHUBEpPCAJbHbIE KOMMYHUKATHUBHBIE JEHUCTBUS
Ob61enue:

—B X0jie 00CYyXKJeHUsI yueOHOro MaTepuasa, pe3yjlbTaToB JJabOpaTOPHBIX PadoOT U
IPOEKTOB 3a/71aBaTh BOMPOCHI MO CYIIECTBY 00CY>KJIaeMOW TeMbl M BbICKA3bIBATh HJICH,
HalleJICHHbIE Ha PEIlIeHUE 3a/1a4d U NoJJIep)KaHue 01aroxenaTeaIbHOCTH OOLIEHUS;

—COIOCTABJISITh CBOU CYXKACHUS C CYXACHUSAMH JAPYIMX YYaCTHUKOB JHAJIOra,
O0OHapYXUBATh Pa3IMYNE U CXOJCTBO MO3UIUH;

—BBIPAXKATh CBOIO TOUYKY 3PEHUSI B YCTHBIX U MHUChbMEHHBIX TEKCTAX;

—nyOJUYHO TMPENCTABISTh PE3yJbTaThl BBIMOIHEHHOTO (DU3WYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIIEIOBaHUS, IPOEKTA).

CoBMmecTHas JIeITeIIBHOCTD (COTPYAHHUYECTBO):

—TMOHUMaTh M HKCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHUIYaTbHOU
paboThI MPU PEeIIeHUH KOHKPETHON (PU3UUECKOM MpoOIIeMBbl;

—TPUHUMATD L€ COBMECTHOM NEATEIbHOCTH, OPTaHU30BBIBATH JIEUCTBUS MO €€
JOCTIXKEHUIO: pacIpe/ieNiaTh poJid, 00CYXAaTh MPOIECCHl U PE3YJbTAThl COBMECTHOM
paboTHI; 00001IaTh MHEHUS HECKOIBKHUX JTIFOJICH;

—BBIMIOJIHSTH CBOIO YacTh PabOThI, JIOCTUTas KayeCTBEHHOTO pe3yJibTaTta I10
CBOEMY HAIPABICHUIO U KOOPJIUHUPYS CBOM JICUCTBHS C IPYTUMU YICHAMHU KOMAaH/]IbI;

—OIIEHMBAaTh KAadeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEIHLHO CPOPMYIMPOBAHHBIM yYACTHUKAMH B3aUMOICHCTBHUS.

YHUBEpCaAIbHBIE PETYJIATUBHBIC ICHCTBUS

Camoopranuzanus:

—BBIABJISITH TIPOOJIEMBI B JKH3HEHHBIX M YYCOHBIX CHUTYAIUSAX, TPEOYIOMIHMX IS
pereHns GU3NIeCKUX 3HAHUM;

—OpHUEHTHPOBATbCS B PA3IMYHBIX  MOAXOAAX  NPUHATUS  PEIICHUMU
(MHAMBUYaTbHOE, IPUHATHE PEUIEHUS B TPYyIIIIe, IPUHATHE PEIICHUN rpynnoi);

—CaMOCTOSITEIbLHO COCTABIISITh AITOPUTM PEILICHHs] PU3NUECKOM 3aauu WU TIJ1aHa
HCCIIEIOBAHUSI C YYE€TOM HMMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IpejiaraeMble BApUaHThI PEILICHUI;

—/1eJ1aTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CamoxoHTpob (pedraekcusi):

—/1aBaTh aJICKBATHYIO OLICHKY CUTYAllMU U MpeJiarath 1jiaH e€ U3MEHEHUS;

—OOBACHAThH MPUUMHBI IOCTUXKEHUS (HEJOCTUKEHUS) PE3YJIbTATOB JEATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;
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—BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJI BBIMOJTHEHUS
(GU3UYECKOr0 HCCIIECIOBAHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHUBIINXCS CUTYaINH, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIEIU U YCIOBUSIM.

OMOIMOHANIBHBIN UHTEIICKT:

—CTaBUTh Ce0s Ha MECTO JPYroro 4ejoBeKa B XOAE CHOpa WM JUCKYCCHUH Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

[Ipunsarue ceds u Apyrux:

—MpU3HaBaTh CBOE MPAaBO Ha OIMIMOKY NP pelIeHUH (HU3NYECKUX 3a7ad WU B
YTBEPKACHUSAX HA HAYYHBIC TEMBI M TAKOE K€ TIPABO JAPYIoro.

3.3 [IpeaMeTHBIC pe3yabTaThl OCBOCHUS V‘i€6HOFO npeamMeTa, Kypca

7 Knacc
CeMUKIIaCCHUK Hay4YUTCs
—HCIOJIb30BaTh TOHATHA: (U3WYECKUE U XUMHYECKUE SBJICHUS; HaOII0JICHHE,
AKCTIIEPUMEHT, MOJICNIb, THUIOTE3a; €IUHUIIBI (HPU3NUECKUX BEITUYWH; aTOM, MOJICKYJIa,
arperaTHble COCTOSIHUS BellecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOE); MEXaHUUYECKOe
IBUKEHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSIMOJUHEHHOE),  TpPaeKTOpus,
paBHOJAEUCTBYIOIIAsT Ccui, jaepopmanus (ympyras, IJJacTHYEcKasi), HEBECOMOCTh,
COOOIIAIOIINECS COCYBL;
—paznuyaTh ABieHus (Iudy3ust; TEII0OBOE IBUKEHUE YACTHUI] BEIIECTBA; pABHOMEPHOE
IBUKECHHE; HEPABHOMEPHOE ABWKEHUE, MHEPLMS; B3aUMOICHCTBHUE TEJ; pPaBHOBECHE
TBEPABIX TEJI C 3aKPETUIEHHOMN OCBHIO BpallleHUs; Iepeaada AaBiIeHUs TBEPABIMH TEIaMHU,
KUAKOCTSIMH U Ta3aMu; aTMoc(epHOe JaBleHUE; IUIaBaHWE TeJ; IPEBPAIICHHUS
MEXaHUYECKOW SHEPrUU) 0 OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
—pacIo3HaBaTh MPOSBICHUE N3YUYECHHBIX (U3NMUECKHX SIBJICHUHN B OKPYIKAIOIIEM MUDE, B
TOM 4YHclie (U3MYECKUE SBICHUS B TPUPOJAC: MPUMEPHI JBIXKCHUSI C Pa3IUYHBIMU
CKOPOCTAMHU B KUBOM W HEXHUBOU MNPUPOJE; ACHUCTBUE CHIIBI TPEHUS B IMPUPOJAE U
TEXHHUKE; BIUSHUE aTMOC(EpPHOTO [aBlICHHS Ha J>KMBOW OpraHW3M; IUIaBaHUE pPHIO;
pBIUard B Telie YelIOBEKa; MPHU STOM TMEPEBOIUTH MPAKTUYECKYIO 3a/ladyy B YYEOHYIO,
BBIJICNIATH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKH (PU3NUECKUX SBJICHUMH;
—OIMUCHIBATh U3YUYCHHBIC CBOMCTBA TE U (PU3UUECKUE SBICHUS, HCTIONB3Ys (pr3ndeckue
BENTMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSIKECTH, BEC TeJa, CUjla TPEHUs, 1aBieHue (TBEPIOro
Tena, )KUJIKOCTH, Ta3a), BRITAJIKUBAIOIIAs CUJla, MEXaHU4YecKasi paboTa, MOIIHOCTb, TIJI€4Y0
CWJIBI, MOMEHT CHJIBI, KOO()PUITUEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKAs U
MOTCHIIMAJIbHASI YHEPTHUA); TIPU ONMHUCAHUH MPABWIHLHO TPAKTOBATh (DU3UUECKUN CMBICI
HCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHHUS U €IUHUIIBI PU3HNUECKUX BEJIMYMH, HAXOJUTh
(opMyJIbl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTH rpadUKU U3yUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;
—XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBJICHHUS U MPOLIECCHI, HUCIONb3YS
MpaBUjia CJIOXKEHUsI cuil (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackansi, 3akoH
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Apxumena, mpaBuiIO paBHOBECHs pbluara (010Ka), «30J0TO€ MPaBUIIO» MEXAHUKH, 3aKOH
COXPAHEHHUS! MEXAaHUYECKOW 3HEpPruu; IpH 3TOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alUChIBATh €r0 MATEMATUUYECKOE BBIPAXKECHHUE;

—OO0BACHATh (PU3MUECKUE SIBJIEHUS, NPOLECCHl M CBOWMCTBA TeN, B TOM YHCIE U
B KOHTEKCTE CUTYalMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh NPUUUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYECKHUX IIaroB ¢ 0nopoit Ha 1—
2 W3y4YEHHBIX CBOMCTBAa (U3MYECKUX  SBJICHUHA, (DUIMUYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

—pemaTh pacyéTHble 3aJaud B 1—2 JEHCTBUA, HCIONb3Ys 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIONINE (PU3NYECKHUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4d 3alHChIBATh
KpaTKOE YCJOBHUE, MOJCTAaBIATh (PU3NYECKHE BEJIUYUHBI B (POPMYINIBI U TMPOBOJIUTH
pacy€Thbl, HAXOUTH CIIPABOYHbBIE IaHHbBIE, HEOOXOIUMBIE JIJIsl pEeLIeHUs 3a/1a4, OLIEHUBATh
PEANMCTUYHOCTh MOJYY€HHON (PU3UUECKON BEJIMYUHBI,

—pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOIIU (UZHUECKUX
METOJIOB; B OIMCAHWW HCCICAOBAHMS BBIIENSATH MPOBEPAEMOE MPEATNOIOKEHUE
(rumnoTesy), pa3nuyuaTh U UHTEPIPETUPOBATH MMOJTYUYEHHBIN Pe3yIbTaT, HAXOAUTH OIIMOKH
B XOJI€ OIbITA, JIeJIaTh BBIBOJIBI IO €r0 pe3yJbTaTaMm;

—TIPOBOJIUTH OMBITHI IO HAOIIOIEHUIO (U3HUECKHUX SIBICHUHN Wi (U3MUYECKUX CBOMCTB
Ten:  (QopmynupoBaTh  MpPOBEpsieMble  MPEANOJIOKEHHs, COOMpaTh  YCTAHOBKY
U3 MPEAJI0KEHHOT0 000pYI0BaHUs, 3alIMCHIBATh X0/ OIbITa U (POPMYJIUPOBATH BHIBOJIBI;
—BBIIOJIHATH MPSIMbIE U3MEPEHUS! PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CUJIbl U
TEeMIIEpaTypbl C HCIIOJIB30BAHMEM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB; 3aIUCHIBATH
HOKa3aHUs MPUOOPOB € YUETOM 3a/1aHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUH;
—IIPOBOJUTh MCCIIETOBAHUE 3aBUCHMOCTH OJHOW (DU3MUECKON BEIMUYMHBI OT JAPYrou
C HCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JIBHXKYILIETOCS
TEla OT BPEMEHM JBW)KCHHUS Tela; CUIbl TPEHUS CKOJIBKEHUS OT CHJIbl JABJICHMUS,
KadyecTBa 0OpabOTKM MOBEPXHOCTEH TEJd M HE3aBUCHUMOCTH CWJIbI TPEHHUS OT ILIOLIaaU
CONPUKOCHOBEHHUS TEJI; CHJIBl YIPYTOCTH OT YIUIMHEHMS IPYXKUHBI, BBITAIKHBAIOLIEH
CHIBI OT 00BEMa TOTPYKEHHOM dYacTH Teda W OT IUIOTHOCTH JKHUIKOCTH, €&
HE3aBUCUMOCTU OT IUIOTHOCTU Teja, OT INyOMHBI, Ha KOTOPYIO IOIPYKEHO TeIO;
YCIOBUI IJIaBaHUS TeJl, YCJIOBUM paBHOBECHs pblyara U OJOKOB); y4yacTBOBAaTh B
IUTAHUPOBAHUU Y4€OHOTO UCCIIEJOBaHMsI, COOMPATh YCTAHOBKY U BBITIOJHATD U3MEPEHUS,
clieys TpeUIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTaThl MOJIYYEHHON 3aBUCHUMOCTHU
(¢u3nYecKX BEIMYUH B BUJIE MPEIVIOKEHHBIX TaOJIUI U IpadUKOB, AeIaTh BHIBOJABI 110
pe3yJIbTaTaM MCCIIEIOBAHUS;

—IIPOBOJAUTh KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEIMYUH (TUIOTHOCTH BELIECTBA
KUJAKOCTH M TBEPAOrO TeEJa; CWIa TPEHUS CKOJIBKEHHS; JaBICHHE BO31YyXa;
BBITAJIKUBAIOIAs CHJIA, JCHCTBYIONIAs HA MOTPYKEHHOE B )KUIKOCTH T€N0; KOAPUITUEHT
MIOJIE3HOTO ACHCTBUS MPOCTBIX MEXAHU3MOB), CIIEAYys NPEII0KEHHON NHCTPYKLIUHN: TIPH
BBINIOJIHEHUH W3MEPEHUN COOMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIYMCIIATH
3HAYEHUE UCKOMOM BEJIMYHHBIL;

—coO01aTh TpaBUjia TEXHUKUM O€30MacHOCTH IMpu paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

—YyKa3plBaTh MPUHLUIIBI JACHCTBUS NPUOOPOB M TEXHUUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, THUHAMOMETP, COOOIIAIINECS COCYbl, OapOMETp, pblyar, MOABMKHBIA U
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HEMOABM)XHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTb;
—XapakTepu30BaTh MPUHUUIBI JEUCTBUS H3YYEHHBIX NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOpPOM HAa HMX ONHMCAHMS (B TOM 4YHUCIE: MOAUIMIHUKH, YCTPOHCTBO
BOJONPOBOJIA, THUIPABIMYECKHI IIPECC, MAHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), UCIONb3ysl 3HAHHUA O CBOMCTBAaX (M3MUECKUX SABJICHUA U HEOOXOAMMBIE
(u3nueckue 3aKOHbl U 3aKOHOMEPHOCTH;
—TpUBOJUTh NOpPHUMEPbl / HAXOAUTh HUHGOOPMALMIO O MNpUMEpax MPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOW >KM3HU Il OOecredyeHus
O0e3omacHOCTH TMpu OOpamieHud ¢ OpuOOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAaHEHUS 30POBBS U COOJIIOIEHUS HOPM SKOJIOTHYECKOT0 MOBEICHHUS B OKpYKatoen
cpexne;
—OCYIIECTBIATh OTOOP UCTOYHUKOB MHPOpMAILIMK B ceTu VIHTepHET B COOTBETCTBUU C
3aIaHHBIM MOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U IMYyTEM CpaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIEATH MH(OPMALIMIO, KOTOPAs SBISETCS MPOTUBOPEUMBON
WIH MOXET ObITh HEJIOCTOBEPHOM; —HUCIOIB30BaTh IPH BBHITOJIHEHUH YUEOHBIX 3aJaHH
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy GU3HUECKOTO COJIEpKaHMsl, CIPABOYHbIE MaTepUabl,
pecypcbl  cetm  WHTepHer; BiageTh NOpUEMaMHM  KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
—C03/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE 2-3
UCTOYHUKOB MHGOpMalKu (GU3NUECKOTO COACpPN AaHUS, B TOM UHUCJE MyOJUYHO JeNaTh
KpaTKue cOOOLIeHHs O pe3yJIbTaTaxX MPOEKTOB WM y4EOHBIX MCCIEIOBAaHUI; IPU 3TOM
IrPaMOTHO  HCIIOJIb30BAaTh HW3YYEHHBIM MOHATHHMHBIN ammapar Kypca (U3HKH,
COIPOBOK/1aTh BBICTYIUICHHUE IIPE3CHTALNEH;
—IIpH BBINIOJIHEHNUN YYEOHBIX IPOEKTOB U UCCIEJOBAHUN paclpeiesiiTh 00sI3aHHOCTH B
IpymIe B COOTBETCTBUM C MOCTABICHHBIMM 3aJa4aMH, CJICIUTH 3a BBIIIOJHEHUEM IIJIaHA
JeMCTBUNA, aJeKBATHO OILIEHWBAaTh COOCTBEHHBIN BKJAJ B JEATEIbHOCTh TPYIIIBL
BBICTPAaNBAaTh KOMMYHHKAaTUBHOE B3aMMOJECUCTBHE, YUUTHIBAasi MHECHHE OKPYKArOLIHUX.

8 knacc
BocbmuknaccHUK HAyduTCA
—MCIIOJIB30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBMKEHUE aTOMOB U
MOJIEKYJ, arperatHbleé COCTOSHHSI BEILECTBA, KPHUCTANIMYECKHE U amMop(HbIe Teina,
HACBILICHHBIN M HEHACBIIIEHHBIW Map, BIAXXHOCTh BO3/1yXa; TEMIEpaTypa, BHYTPEHHA
SHEprus, TEIUIOBOM JIBUTATElb; 3JEMEHTAPHBIN JIEKTPUUYECKUN 3apsill, JJIEKTPUUECKOE
I10JI€, POBOJHUKH U AUIEKTPUKH, IIOCTOSHHBIA DJIEKTPUUECKUN TOK, MATHUTHOE I10JIE;
—pa3nauuaTh SBJICHUS (TEIJIOBOE pacIlUpeHHe/c)kaTue, Tellonepeaaya, TeIIoBOe
paBHOBECHE, CMAa4yuMBAaHMWE, KalWUIPHBIE SBICHUsA, HCIAPEHUE, KOHACHCAILMS,
IIJIaBJICHHUE, KpUCTAIIIIN3aLus (oTBEpAEBaHUE), KUIICHUE, Teronepeaaya
(TemIonpoOBOAHOCTb, KOHBEKILIMS, HW3JIyYEHHE); SJEKTPU3ALMS Tel, B3aHUMOJEHCTBHE
3apsiOB, JEUCTBHS DJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aMMOJEUCTBHE
MAarHATOB, JEUCTBME MATHUTHOI'O IIOJIA HA MPOBOAHUK C TOKOM, JJIEKTPOMAarHUTHAas
MHAYKIUS) 1O ONHMCAHMI0 KX XapaKTEpPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;
—pacIo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HUECKHX SIBJICHUIN B OKPY’KAIOILIEM MUDE, B
TOM 4HcIIe (PU3HYECKUE SBJICHUS B IPUPOJE: IOBEPXHOCTHOE HATSYKEHNE U KalTWJUISIPHBIE
SABJICHUSA B IIPUPOJIEC, KPUCTAILIBI B IPUPOAE, nditydenue ConHua, 3aMep3aHue BOJOEMOB,
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MOpCKHE OpH3bl, 0Opa30BaHUE POCHI, TyMaHa, UHEs, CHEra; AJIEKTPUUYECKUE SIBJICHUS B
aTMoc(epe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB; MarHUTHOE IMoJie 3eMJH, Apeud
MOJIFOCOB, POJIb MArHUTHOT'O TOJISI JJI JKU3HU Ha 3emile, MOJSIPHOE CUSHUE; MPU 3TOM
NEPEeBOIUTh NPAKTUYECKYIO 3aJadyy B  y4yeOHYIO, BBIACIATh CYIIECTBEHHBIC
CBOICTBa/IPpU3HAKN (PU3HUECKUX SABICHUI;

—OIUCHIBAaTh U3YUYECHHbIE CBOMCTBA TEJ U (PU3NUECKUE SBJICHUS, UCOJIb3Yys (pu3ndeckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OHEPrus, KOJIMYECTBO TEIUIOTHI, YZAEJIbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, yJeNbHAs TEIUIOTa IUIABJICHMS, yJeJdbHas TeIioTa
napooOpa3oBaHus, yJeiabHas TEIJIOTa CrOPAaHMs TOIIMBA, KOA(DPUIMEHT MOJIE3HOTO
JEUCTBUSL TEIJIOBOM MaIIMHBI, OTHOCHUTEJIbHASI BJIAXXHOCTb BO3/AYyXa, AJIEKTPUUECKUUN
3apsJl, CUila TOKa, AJIEKTPUUECKOE HAIPsHKEHUE, COMMPOTUBIICHUE MMPOBOIHUKA, YIEIHHOE
COMPOTHUBIICHHE BEIECTBA, pabOTa U MOIIHOCTh 3JEKTPUUYECKOTO TOKA); MPU OMUCAHUU
NPaBWIbHO TPAKTOBATh (PU3UYECKUIA CMBICI MCIOJIb3yeMbIX BEIMYMH, 0003HAYEHUs U
eAUHUIBI  (U3MYECKUX BEIWYMH, HaXOAUTh (OPMYJbl, CBS3BIBAIONINE JIAHHYIO
¢u3MUecKyl0 BENUYMHY C JPYTUMHU BEJIMYMHAMU, CTPOUTH TpaduKh HU3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIMUHH;

—XapaKkTepu30BaTh CBOMCTBA Tei, (U3MYECKUE SBJICHUS U TMPOIIECCHI, HCIONB3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOpUHM CTPOCHMS BEIlEeCTBa,
NPUHIIMI CYTIEPIIO3ULIMU MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH OMa JJig yyacTka 1enu, 3akoH J»oyns—IJIeHna, 3aKOH COXpaHEeHHs SHEPTUH; TTPU
ATOM J1aBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aIMMCHIBATh €r0 MaTeMaTUYeCKOe
BBIpA)KEHUE;

—OO0BACHATh (PU3MYECKHE TPOLIECCHl M CBOMCTBA Tel, B TOM YHCII€ U B KOHTEKCTE
CUTyalluid  TNPAKTHUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATh  MPUYHUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKHUX IIaroB ¢ 0nopoit Ha 1—
2 W3y4YEHHBIX CBOWCTBa (U3MYECKUX SIBICHHUM, (QU3NUECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEH; —peIaTh pacuéTHbIC 3a1aUu B 2—3 NEHCTBUS, UCTIONIb3YS 3aKOHBI U
(dbopMyIibl, CBS3bIBAIOIINE (DU3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4d
3aMMChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HENOCTATOK NAHHBIX NJIsl PEIICHHS 3aadH,
BBIOMpATH 3aKOHBI M (POPMYITBI, HEOOXOAUMBIE I €€ pelIeHus, MPOBOAUTh PACUETHI U
CpaBHHBATh MOJyUYEHHOE 3HaUEHUE (PU3NUECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
—pacrno3HaBaTh MNPOOJEMbl, KOTOPbIE MOXXHO PEIINTh MpPU MOMOIIU (PUIUIECKUX
METOJIOB;  HCIIOJB3YyS  ONMCAaHUE  MCCIEIOBAaHUSA,  BBIACIATH  IPOBEPAEMOE
IIPEANOJIOKEHNE, OLICHUBATh MPAaBWIBHOCTh IIOpsAJKAa MPOBENEHUS HCCIEI0BaHMUS,
JienaTh BbIBOIBI;

—IIPOBOAUTH OMBITHI 0 HAOTIOACHUIO (U3NYECKUX SIBICHUN WM (U3NUECKUX CBOWCTB
Ten (KamwuIsipHbIE SIBJICHHS, 3aBUCHUMOCTh JaBJIEHUS BO3AyXa OT €ro o0néma,
TeMIepaTyphl; CKOPOCTU MpOIecca OCTHIBAHUS/HATPEBAHUS NPH H3ITYYCHHH OT IIBETA
U3TyYaloIe/MOrIOMAONIel  MOBEPXHOCTH;  CKOPOCTh  MCHApeHHs  BOABI  OT
TEMIIEpaTypbl JKMJIKOCTHM M IUION[AAM €€ TOBEPXHOCTH; DJEKTpU3aLMs Tel U
B3aUMOJICUCTBUE JJIEKTPUUYECKHUX 3aps/iOB; B3aUMOJECHCTBUE IOCTOSIHHBIX MarHUTOB,
BU3yaJIM3allMsl MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB; NEUCTBUS MAarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBHIaTEss
MOCTOSIHHOTO TOKa): (OpMyJNHpPOBAaTh MPOBEpPSEMBbIE MPEINOI0KEHUsI, COOUpaTh
YCTaHOBKY U3 IPEJIOKEHHOTO 000PYA0BaHUS; OIUCHIBATh XO/1 OIbITa U (POPMYJINPOBATH
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BBIBO/IbI;

—BBIMOJIHIATH MPSIMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIBLHON BIAXKHOCTH BO3/yXa,
CUJIbl TOKAa, HANPSDKEHUS C KCIOJb30BAHHEM AHAJIOTOBBIX MPUOOPOB M JATYUKOB
(u3MYeCKUX BEJIMYMH; CPAaBHUBATh pPE3yJbTaThl H3MEPEHHH € YYETOM 3aJlaHHOMN
a0COJIIOTHOM MOrPEIIHOCTH;

—IIPOBOJIUTHh HMCCIIEJOBAHUE 3aBUCUMOCTH OJIHOM (DM3MUECKOW BEIMYMHBI OT JIPYroi
C HCIMOJB30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONTPOTUBJICHUSI TIPOBOTHUKA OT
€ro JJIMHBI, IUIOIIAIM MOMEPEYHOr0 CEYEHHUs M YIEIbHOTO CONMPOTUBIICHUS BEIIECTBA
MIPOBOJIHUKA; CUJIbI TOKA, UIYIIETO Yepe3 MPOBOAHUK, OT HAMPSIKEHUS HAa MPOBOJHUKE;
UCCJIEIOBAaHUE IMIOCJIEIOBATEIBLHOIO W MNapaJlJIENIbHOIO COEJUHEHUN MPOBOJHUKOB):
IUTAHUPOBATh UCCIEAOBaHUE, COOMPATh YCTAHOBKY U BBINOJHATH MU3MEPEHUs, CIedys
NPEJIOKEHHOMY TUIaHy, (PMKCHPOBATh Pe3yJIbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHJIE
TabJIUIl U TpadUKOB, A€aTh BEIBOABI IO pe3yiibTaTaM MCCIIEIOBAHUS;

—TMPOBOJIUTh KOCBEHHBIE U3MEPEHUST (U3NYECKUX BENUUYWH (yIeNbHAs TETUIOEMKOCTh
BEIIECTBA, COMPOTUBIIEHUE MPOBOJHUKA, pab0Ta U MOUIHOCTb 3IEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEPEHUs, COOUpATh HKCIEPUMEHTANIBHYI0 YCTaHOBKY, CIEdys
PEJIOKEHHON HHCTPYKIINH, U BEIYUCIISATH 3HAUCHUE BETUIUHBI;

—co0noAaTh TpaBWiIa TEXHUKH Oe3omacHOCTH TMpu pabore ¢ JabopaTOPHBIM
o0opy10BaHUEM;

—XapaKTepu30BaTh TPUHIMUINBI JEUCTBUS W3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPON Ha WX ONMHMCAaHMUS (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, TapoBas TypOHMHA, aMmepMeTp, BOJBTMETP, CUETYUK IJIEKTPUUECKO
DHEPTUHU, DIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTelIbHbIE AJIEKTPONPUOOPHI
(mpuMepsl), SIEKTPUYECKUE TMPEJOXPAHUTENN; DIIEKTPOMArHUT, JJIEKTPOJABUTATEIb
MOCTOSIHHOTO TOKa), HCHOJB3Yysl 3HAHUA O CBOMCTBaX (DU3MYECKUX SIBICHUU W
HeoOXxoauMbIe (PU3UIECKHIE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPOWCTBA W HM3MEPUTENIbHBIE MPUOOPHI
M0 CXEMaM M CXEMAaTHUYHBIM PUCYHKaM (3KUKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, JIBUTaTelb BHYTPEHHETO CrOpaHUsi, 3JEKTPOCKOI, PEOCTaT); COCTABIATH
CXEMBbI JJICKTPUYECKUX IENed C TOCIeOBAaTeIbHBIM M TMapayljIeIbHBIM COETUHEHUEM
AJIEMEHTOB, pa3finyasi YCIOBHBIE O0OO3HAYEHUS DJIEMEHTOB DJIEKTPUUYECKUX Ieren; —
MPUBOJIUTH  MPUMEPHI/HAXOAWTh HH(OpMANMIO O MpUMEpax MPAKTHUYECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOW >KM3HU ISl OOECreYeHUs
O0e3omacHOCTH TMpu OOpalieHud ¢ TpudopaMu M TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHEHUS 310POBbs M COOJIIOJIEHUSI HOPM KOJIOTHYECKOT0 IOBEICHUS B OKPYKArOIIeH
cpene;

—OCYIIECTBIATh TOUCK WH(OpMaAuu (PU3NYECKOTO cojepkanus B cetu HHTEpHeT,
Ha OCHOBE HMEIOLIMXCS 3HAHUM M MyTEM CpPAaBHEHUS! JOMOJHHUTENIbHBIX HCTOYHUKOB
BBICNIATh WHMOPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOI; —MUCIIONB30BaTh MPU BBHINOJHEHUU YYEOHBIX 3aJlaHUl Hay4YHO-
MONYJISIPHYIO TUTEPATYPY PU3HUECKOTO COIepKaHUsl, CIIPABOYHBIE MaTepUalIbl, PECYPChHI
cetu UHTepHer; BiajeTh NpUEMaMHM KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3OBaHUS
WH(pOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

—cCo3/71aBaTb COOCTBEHHbIC MUCHMEHHBIE W KpaTKHUE YCTHBIE COOOIIEHHUs, 0000Ias
MH(POpPMALIMIO U3 HECKOJBKUX MCTOUYHHKOB (DU3UYECKOTO COJIEpkKaHUSA, B TOM YHCIIE
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nyOJIMYHO  MPENCTABIATh  PE3yJbTaThl  MPOEKTHOW WM  HCCIIEIOBATEIIbCKOU
NEATENBHOCTH; MPU 3TOM IPaMOTHO HCMOJIb30BaTh M3YYEHHBIN NMOHATUNHBIA anmapar
Kypca (pU3MKH, COMPOBOKIATH BHICTYIUJICHUE MPE3CHTAIIUCH;
—TpU BBINOJHEHUM YYE€OHBIX MPOEKTOB U MCCIEIOBaHHM (U3UYECKUX MPOIECCOB
pacrpenensaTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBUU C TOCTABJICHHBIMH 3aJlauaMy,
CIEIUTh 3a BBIIIOJHCHUEM IUIaHA JEHUCTBUM W KOPPEKTUPOBATH €ro, aJIeKBaTHO
OIICHUBAaTh  COOCTBEHHBI  BKJIaJA B  JACATEIBLHOCTh  TPYIIBI;  BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE, MPOSBIISISI TOTOBHOCTH pa3peiiaTh KOH(IUKTHI.

9 knacc
BoinyckHUK HAy4YUTCS
—MUCIONb30BaTh TMOHATUSA: CHUCTEMA OTCUE€Ta, MaTepualibHasg TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOro JBWXKEeHUs, nedopmanus (ymnpyras, riacTudeckas),
TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KU; IEHTP TAKECTH;
abCOJIOTHO TBEPJOE TENO, LIEHTP TSHKECTH TBEPIOrO TeJla, paBHOBECHE; MEXaHUUYECKHUE
KoJeOaHus U BOJIHBI, 3BYK, UH(PPA3BYK U YIBTPA3BYK; DJICKTPOMArHUTHBIE BOJHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U TaJIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
U TIoTJIoNIeHUs; anb(da-, 6eTa- U raMMa-u3IydYeHUs], U30TOMbI, SICpHAsI YPHEPreTUKa; —
paznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE NPSMOJUMHENHOE ABUXKEHUE,
PaBHOYCKOPEHHOE MPSMOJUHEHHOE JIBH)KEHUE, CBOOOHOE MaJCHUE TEJ, PABHOMEPHOE
JIBW)KEHUE TIO OKPYXKHOCTH, B3aUMOJICUCTBHE TeEJ, PEAKTUBHOE JIBUXKCHMUE,
KosiebaTeIbHOe JBIKEHHE (3aTyXalolllieé M BBIHYXKJEHHbIE KoJeOaHus), pe30HaHC,
BOJIHOBOE JIBM)KEHUE, OTPAKEHUE 3BYKA, IPSMOJIMHENHOE PACIIPOCTPAHEHHE, OTPAKEHNE
U MpEeJIOMIICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, pa3iosKeHHe Oesloro cBeTa
B CIIGKTP UM CIIOKEHHUE CIEKTPAJIbHBIX IIBETOB, JHCIEPCHUS CBETa, €CTECTBEHHAs
Paauo0aKTUBHOCTh, BOSHUKHOBEHNUE JIMHEMYATOrO CIEKTPA U3TYyUYEHHUS ) IO OMHCAHUIO UX
XapaKTePHBIX CBOMCTB U HAa OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JAaHHOE (HU3HUUECKOE
SBJICHUE;
—pacIo3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SBJICHUN B OKpPYKaroIeM Mupe (B
TOM 4ucie (pu3ndyeckue SBICHUS B MPHUPOJE: MPUIUBHI U OTJIUBBI, ABUKCHHE IJIAHET
ConHeYyHOUl CUCTEMBI, PEAKTUBHOE JIBUKEHUE KUBBIX OPTAaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMU, 3€MJICTPSCEHUE, CEMCMHUYECKHE BOJIHBI, IYHAaMH, 3XO, LBETa TeJl,
ONTUYECKHE  SBJICHUS B  TNPUPOJE, OHOJIOTHYECKOE  JICHUCTBHE  BUIAMMOTO,
yIbTPa(HOIETOBOTO M PEHTTCHOBCKOTO M3IYYCHHH; €CTECTBEHHBIH pPaTuOAKTUBHBIN
¢$oH, KOCMUYECKHE JTy4YH, PAIUOAKTUBHOE U3ITyUEHUE MPUPOTHBIX MUHEPAIIOB; IEHCTBHE
pPaJMOAaKTUBHBIX H3JIYyYCHHI Ha OpraHu3M 4YeJIOBEKa), MpPU OTOM MEPEBOIUTH
MPAKTUYECKYIO 3a7adyy B y4eOHYIO, BBIJIETSATH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKU
bu3nUecKuX SBICHUI;
—OIUCHIBATh U3yYEHHBIE CBOMCTBA TeJ U PU3NUYECKUE SIBICHHUS, UCTIONIB3YS (DU3UIECKUE
BEJIMYMHBI (CPEIHsIE U MITHOBEHHAasi CKOPOCTh Te€ja MPU HEPABHOMEPHOM JIBHXKEHUU,
YCKOpPEHUE, IEPEMEILICHUE, ITYTh, YIJIOBAasI CKOPOCTh, CHJIA TPEHUS, CHUJIA YIIPYTOCTH, CHJIA
TSXKECTH, YCKOPEHHE CBOOOJHOTO MaJeHUs, BEC Tella, UMIIYJIbC TeJld, UMITYJIbC CHUIIbI,
MexaHuueckass paboTa M MOIIHOCTb, MOTEHUUAJbHASI DHEPrusl Telia, MOJHSATOrO Hal
MMOBEPXHOCTBIO 3€MJIA, ITOTCHIMAJIbHAS DHEPrUs CXKATOW MPYXKWUHBI, KUHETHUYECKAs
SHEPIrus, MOoJHAs MEXaHUYEeCKasi SHEPIUs, IEPUOJ U YacToTa KoJieOaHUM, JJIMHA BOIHBI,
IPOMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEIOMIICHUSI CPEJibl);
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MIpU ONMUCAHUU MPABUIBHO TPAKTOBATH (DU3UUYECKHUI CMBICH UCIOJIB3YEMbIX BEJIUYUH,
0003HaYEeHUSI U €IUHUIIBI (PU3NUYECKUX BEIUYUH, HAXOAUTH (DOPMYIIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEJIMUUHY C JPYTUMHU BEIMYMHAMU, CTPOUTH TPpaPUKU U3YUEHHBIX
3aBUCUMOCTEH PU3NUECKUX BEITUYUH;

—XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS U MPOIIECCHI, UCIIOJIb3Ys 3aKOH
COXpaHEHMsI PHEPTHH, 3aKOH BCEMHPHOIO TATOTCHUS, MPUHIMI CYNEPIO3UIUNA CHII,
MIPUHIIMIT OTHOCUTENBHOCTH ["anuiiesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBI OTPAKECHUS U IPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsIIOBOTO U MACCOBOTO
quces MPU AJIEPHBIX PEAKIUAX; MPU ATOM J1aBaTh CJIOBECHYIO (hOPMYJIHUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

—OOBACHATh (DU3NUYECKUE MPOIECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallud  MPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOi Ha 2—
3 W3yYEeHHBIX CBOWCTBA (UMYECKUX SIBJICHUN, (PU3NUECKUX 3aKOHOB  WIIH
3aKOHOMEPHOCTEN; —pellIaTh pacyETHbIC 3a/aud (ONMUPAIOLIUECS HA CUCTEMY U3 2—
3 ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (PU3UICCKUE BETUUUHBI:
HAa OCHOBE aHalM3a YCJIOBUS 3aJayd 3alUChIBAaTh KPaTKOE YCJIOBHUE, BBISBISATH
HEJIOCTAIOIINE WU N30bITOYHBIC JJAHHBIE, BHIOUPATh 3aKOHBI U (HOPMYJIBI, HEOOXOUMBIC
JUISL pelleHusi, TPOBOJIUTH PACUYEThl M OIEHUBATh PEATUCTUYHOCTh TOJYYCHHOTO
3HAYCHUS (PU3HUECKON BEIIMUUHBI, —PACIIO3HABATH MTPOOJIEMbI, KOTOPHIE MOXKHO PEIITUTh
Opv TOMOIY (PU3NYECKUX METOJOB; UCIOJIb3YsI OMHCAaHUE HWCCIEAOBAHMS, BBIICIATDH
poBepsieMOe MPEANOJI0KEeHHE, OLEHUBATh MPABWIBHOCTh TOpAJIKA IPOBEICHUS
UCCJIeIOBaHUA, JIeJIaTh BEIBOJIbI, MHTEPIPETUPOBATH PE3YJIHTAThI HAOIIOICHHH U OTIBITOB;
—TIPOBOJIMTH OTIBITHI O HAOIIOEHUIO (U3UUECKUX SBICHUN WM (HU3MUYECKUX CBOMCTB
TeN (M3ydyeHue BTOPOro 3aKkoHa HploTOHA, 3aKOHA COXpaHEHUsS SHEPIHH; 3aBUCHUMOCTD
nepuona kojebanuit 34 [lpumepnas pabodas mporpamMma MPYKHHHOTO MasTHHUKA OT
MacChl Tpy3a W KECTKOCTH TPYXKUHBI M HE3aBUCHUMOCTh OT AaMIUTHTYIbl MaJbIX
Kosie0aHmii; MPSMOIMHEHHOE paclpoCTpaHEHHWE CBETa, pas3jioKeHHe Oenoro cBeTa
B CIIEKTP; MU3yUYE€HHUE CBOMCTB N300paKEHUS B TNIOCKOM 3€pKajie U CBOMCTB M300paKeHUS
npenMeTa B COOMpArOIIel JIMH3E; HAOMIOJEHNE CIUIONIHBIX U JTUHEHYaThIX CIEKTPOB
U3ITY4EeHUS): CaMOCTOSTENIbHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOTO Habopa
000pyAOBaHMS; OMUCKHIBATH X0/ OTIBITA U €TO PE3YNbTATHI, (HOPMYIUPOBATH BHIBOJIBI; —
MPOBOJIUTh MPU HEOOXOIMMOCTH CEPHUI0 MPSMBIX H3MEPEHUH, OMpeaelsisi CpeaHee
3HauUCHHWE W3MepsieMON BeNMUUYUHBI ((DOKYCHOE pACCTOSIHUE COOMPAIOIIe JIMH3bI),
000CHOBBIBaTh BBIOOP CrHOCO0a M3MEPEHUS/M3MEPUTENBHOTO MPUOOpa; —IIPOBOIUTH
WCCJICIOBAHNE 3aBUCHUMOCTEH (PU3NYECKMX BEIWYUH C MCIHOJIB30BAHUEM TPSIMBIX
U3MEpEeHU (3aBUCUMOCTb MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM [IBHXKEHHHU 0O€3
HavyaJIbHOM CKOPOCTH; IEpUOAa KoJieOaHU MaTeMaTHYeCKOr0 MasiTHUKA OT JIJTUHBI HUTH;
3aBUCUMOCTU yIJla OTPAKEHUSl CBETa OT yIJia MaJeHUsl U yriia MpeJOMIICHUS OT yriia
MajJicHusl): ITUIAaHUPOBAaTh HCCIEIOBAHHUE, CaMOCTOSITEIbHO COOHMpATh YCTAHOBKY,
(dbuKCUpOBaTh Pe3yJbTaThl MOJYUYEHHON 3aBUCUMOCTU (PU3UYECKUX BEIUYUH C YUETOM
3aIaHHOM MOTPEIIHOCTH U3MEPEHUM B BUJE TaOuuil U rpaduKoOB, J1€JaTh BBIBOJbI IO
pe3yiabTaTaM UCCIEOBAHUS; —IIPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3UUECKUX BEJIMUHUH
(cpenHsisi CKOPOCTh U YCKOPEHHE Tella IMPU PaBHOYCKOPEHHOM JIBHXKEHUH, YCKOPEHUE
CBOOOJIHOTO TMaJIeHUs], KECTKOCTh MPYKUHBI, KOA(PQPUIMEHT TPEHUS CKOJIbKEHUS,
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MexaHuueckasi paboTa U MOIIHOCTb, YaCTOTa U MEPUOJ] KOJIEOaHUN MaTeMaTH4YeCKOTO
U MIPY>KUHHOTO MAasiTHUKOB, OINTHUYECKas cuja COOMparomiedl JMH3bI, PaJHMOaKTUBHBIN
¢oH): TUTAaHUPOBATh HW3MEPEHHUS; COOUpPATh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIeAys MPEeJIOKEHHOW WHCTPYKUHH, BBIUUCIATH 3HAUCHUE
BEJIMYMHBI U aHAIU3UPOBATH MOJYUYCHHBIC PE3yJIbTaThl; —COOII0AaTh MPaBUIa TEXHUKH
0€30MacHOCTU MpU paboTe ¢ JTabopaTOPHBIM 00OPYAOBAHUEM; —pa3IudaTh OCHOBHBIC
MIPU3HAKY W3YUYEHHBIX (U3UUECKUX MOJCNICH: MaTepuaibHas TOUKa, a0COIIOTHO TBEPAOE
T€JI0, TOYCUHBIM MCTOYHUK CBETa, JIy4, TOHKAs JIMH3a, TUIAHETapHash MOJENb aToMa,
HYKJIOHHAsT MOJelb AaTOMHOTO S/Ipa; —XapaKTEepPU30BaTh MPUHIUILI JIEUCTBUS
U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OmucaHus (B TOM
YuCle: CIUAOMETP, JATYMKU TOJIOKEHUS, PACCTOSHUSA U YCKOPEHHMs, pakKera, 3XO0JOT,
OUYKH, TEPUCKOMN, (QoToanmapar, ONTHYECKUE CBETOBOJIbI, CIEKTPOCKOI, JO3UMETP,
kamepa BuiabcoHa), HCHONB3ys 3HAHUS O CBOMCTBAX (UBMYECKUX SBJICHUN U
HeoOXxoauMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

—HCIOJIB30BaTh CXEMbI M CXEMAaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTEIIBHBIX TPUOOPOB M TEXHOJOTHUYECKUX IPOIECCOB MPH PEIICHUU y4eOHO-
MPAKTUYECKUX 3a/]a4; ONTUUYECKUE CXEMbI ISl TOCTPOCHUS M300paKEHUM B TJIOCKOM
3epKalie U coduparole JMH3e;

—MPUBOAUTL TPUMEPBI/HAXOAUTh HUHPOPMAIIMIO O TpUMEpax MPaKTHIECKOTO
UCIIOJIB30BaHUSl (U3UYECKUX 3HAHWUN B TIOBCETHEBHOM KW3HHM JJIsI oOOecredeHus
O6e3omacHOCTH TMpu OOpamieHud ¢ OpudoOpaMu M TEXHUYECKUMU YCTPOWCTBAMH,
COXpPAaHEHUS 3/I0POBBS U COOIOICHHS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYKaroIIen
cpene;

—OCYIIECTBIATh TOUCK HH(OpMaAnuu (QU3NYECKOro cojepkanus B cetu HHTepHer,
CaMOCTOATEIbHO (OPMYJIHPYS TOUCKOBBIA 3ampoc, HAXOIUTh IYTH OIpeaeNeHus
JIOCTOBEPHOCTH TOJYyYeHHONW WH(GOpPMAIMM HAa OCHOBE MMEIOIIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

—MWCIIOJIB30BATh MTPHU BBHIMOJTHEHUH YIEOHBIX 3aaHII HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
(bu3MUecKoro coaep:KaHus, CIpaBOYHbIC MaTepuaibl, pecypchl ceTh MHTepHeT; BiaieTh
npuéMamMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpMANMU U3 OIHOU
3HAKOBOW CUCTEMBI B JPYTYIO;

—C03/1aBaTh COOCTBEHHBIC TUCHMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(MOpMAIIU
U3 HECKOJbKUX HCTOYHHKOB (DU3UYECKOTO COAEpkKaHUS, MyOIMYHO MPEACTABIATH
pe3yabTaThl MPOEKTHOM WIIM HCCIIEIOBATENBbCKON AESATEIbHOCTH; MPU 3TOM IPaMOTHO
WCIIOJIb30BaTh HM3YYCHHBIM TOHSATHMHBIA ammapaT HM3y4aeMoro pasjaena (U3UKA U
COTPOBO’K/IaTh BBICTYIUICHHE TMPE3EHTAlUue C y4ETOM OCOOEHHOCTEH ayIauTOpHHU
CBEpPCTHUKOB.
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4. TEMATHYECKOE IIJNIAHUPOBAHUE
€ YKa3aHHeM KOJIM4YeCTBa aKaJeMH4YeCKHX 4YaCOB, OTBOAUMBIX HA OCBOCHHUE KAXK/A0H TeMbl y4eOHOr 0o mpeaMeTa U
BO3MOKHOCTDH MCIIOJIb30BAHMS 110 3TOI TeMe 3J1eKTPOHHBIX (HU(POBbIX) 00pa30BaTeJbHBIX PeCypcoB

7 KJIACC
KoanyecTBO yacoB JleITeIbHOCTh YYUTEJIS C
Ipak | DJIEKTPOHHBIE Y4eTOM MPOrpaMMbl
Ne HaumeHoBaHue pa3iaeioB u Kourpo THYEC (ungposbie) BOCIIUTAHUSA
n/n TEM MPOrpaMmbl Bcero JbHbBIE KHe OﬁpaSOBaTeJII)HLIe
pabdoTbl | paboTr @ pecypchbl
bl
Paznea 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEr0 MUpPa YCTaHOBJICHHE TOBEPUTEIIBHBIX
OTHOILIEHUI MEX, HUTEJIEM U €ro
Bu6moreka [JOK A Y
1.1 ®du3uKa - HayKa O IPUPOJIe 2 httns://m.ed 171416194 YUEHHMKaMH, CTIIOCOOCTBYIOLIUX
Ltps://m.edsoo.ru MO3UTUBHOMY BOCHIPHUATHIO
buommoreka [JOK AIMMHCS TPeOOBAHMI U TPOCHO
1.2 dusznueckre BEIMUNHBI 2 1 a - P P
https://m.edsoo.ru/7f416194 YYUTEIsA, IPUBICIEHUIO UX
o BHUMaHUA K 00C aeMoii Ha ypoKe
EcrecTBeHHOHAYYHBIN METOT bubnuoreka [JOK AR P
1.3 2 1 UH(OPMALIUH, AKTUBU3ALIMI HX
MO3HAHUSI https://m.edsoo.ru/7f416194 [O3HABATEIbHOH NeATeTbHOCTIS
00 €HUE IIKO 0
I/ITOFO o paS,Z[eJIy 6 MOOYKACHUC IKOJIbHUKOB
co0II01aTh HAa YPOKe
Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA OOIIENPUHSATBIE HOPMBI TIOBEJCHHUS,
IIpaBujIa O6H.[CHI/IH CO CTapmnuMu
bubnuorexa [JOK P P
2.1 CrpoeHue BelecTBa 1 _ (yuuTensimu) u CBEPCTHUKAMU
https://m.edso0.ru/7f416194 (IIKOMHHKAMH), TPHHITATTEL
29 JIBrmkeHre 1 B3aUMO/ICICTBHE 9 1 bu6mmoreka [IOK y4eOHOM JUCIUILIUHBL 1
' YaCcTHI] BELIECTBA https://m.edso0.ru/7f416194 CaMOOpraHU3aLHH,
HpI/IBJIC‘ICHI/IC BHUMAaHHUA
53 ArperatHble COCTOSIHUS 5 bubmmoreka [JOK HIKOMHHMIKOB K TICHHOCTHOMY
BEIIIECTBA https://m.edsoo.ru/7f416194 ACIIEKTy H3ydaeMbIX Ha ypoKax
SIBIICHHUH, OpTraHU3aIus uX paboThI C
Wroro no pazgeny 5

MOJIy4aeMOM Ha ypOKe COLMAIbHO
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Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJl

bubnunorexa LIOK
A1 M
3 CXAHITIECROC JBIDKEIHC 3 https://m.edsoo.ru/7f416194
bubnuoreka [IOK
2 n 4
3 HEPIIL, Macca, TIOTHOCTE https://m.eds00.ru/7f416194
bubnuoreka IIOK
3.3 Cuna. B 14
e, BHbt Ci https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB

Hasnenue. [lepenaya naBneHust

4.1 TBEPABIMH TEIIAMH, KUJIKOCTSIMHU 3 bubmorexa [IOK
' P > KU https://m.edsoo.ru/7f416194
¥ ra3aMu
bu6mmoreka [IOK
4.2 5
JlanrieHue KuAKOCTH https://m.eds00.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOC(EpHO AaBICHHE https://m.eds00.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 5 bubnuorexa [JOK
' MOrpyKEHHOE B HUX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazaeny 21
Pa3zgea S. Pabora m MOIIHOCTB. JHeprus
bubmuoreka [{OK
>1 Pabota u MomHoCTS 3 https://m.eds00.ru/7f416194
bubmuoreka [{OK
5.2 I1 5
POCTHIC MEXATHIMEL https://m.edso00.ru/7f416194
5.3 MexaHnueckasi JHEpIrust 4 Bubmmorexa LIOK

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

3HAYNMOH nHpopManuein —
WHALMMPOBAHUE e 00CYKICHUS,
BBICKA3bIBaHUS yJaIlUMUCS CBOETO
MHEHUSI 110 €€ TIOBOY, BEIpaOOTKH
CBOEro K HEH OTHOIIEHUS;
CIOCOOHOCTh OCO3HABATh
CTPECCOBYIO CUTYAIIHIO,
BOCIIPMHUMATh CTPECCOBYIO
CHTYaIMIO KaK BbI30B, TPeOYIOMINI
KOHTpMeEp, KOPPEKTHUPOBAThH
MIPUHUMAaeMble PeleHus U
JIeUCTBHS, POPMYIIUPOBATH U
OLIEHUBATh PUCKHU U TOCIIEICTBHS,
(hopMHPOBATH OMBIT
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Hroro no pazneny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

12
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8 KUIIACC

KoaudecTBo 9acoB

JeITeIbHOCTD YUUTEJIs

Konr Mpax DJIeKTPOHHbIE C Y4€TOM MPOrpaMMbl
Ne HaumeHoBaHue pa3ie/ioB U TeM PoJIb THYEC (uudposbie) BOCNIMTaHUsA
n/n MporpaMmmbIl Bcero HBIE KHue 06pa30BaTeJII)HI>Ie
pador | pabotr | Pecypchl
bI bI
Pa3nen 1. TenyioBble sAiBJIeHUS HpUBJIEYEHNE BHUMAHHS
. BI/I6J'H/IOTeKa HOK IIKOJBbHHUKOB K HEHHOCTHOMY
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 httos://m.ed 75 acleKTy M3ydaeMbIX Ha ypOKax
ttps://m.edsoo.ru/7f4181ce SBJIeHHH, OpTAHM3AHA HX
bubmuoreka IHOK abOTHI C OTydaeMoii Ha
1.2 TennoBsie mporeccs 21 1 5 1 PAROTRI € TOAyHAcOn Ha
https://m.edsoo.ru/7f4181ce YPOKE COLMAIBHO 3HATMMON
nuHpopmanuen —
Hroro o pasneny 28 MHUIMUPOBAHHUE €€
060 JICHUSI, BBICKAa3bIBAHUA
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHU S yqaﬁl;wcﬂ CBOCIO MHCHIL 110
51 DIIEKTPUYECKHE 3apsIbl. 3apSKECHHbIC 7 1 bubnuoreka [IOK ee TIO0BOJLY, BBIPAGOTKHU CBOETO
' Tella U UX B3aMOJICHCTBHE https://m.edsoo.ru/7f4181ce K HEH OTHOIICHHS;
CIIOCOOHOCTh OCO3HABATh
. . bu6moreka [IOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 _ CTPECCOBYIO CUTYALIHIO,
https://m.edsoo.ru/7f4181ce BOCIPHHHMATB CTPECCOBYO
bubnuorexa [JOK CHTYaLHIO KaK BbI30B,
2.3 MarHuTHBIC SBIICHHS 6 1 15 .
https://m.edsoo.ru/7f4181ce | TpeOyrommii KOHTpMED,
KOPPEKTHUPOBATH
bubnuorexa [JOK PPEICTHP
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 _ IPUHAMAEMBbIE PELICHHS 1
https://m.edsoo.ru/7f4181ce NEHCTRUS, (hOPMYTHPOBATS 1
WTOro 1o pasjeny 37 OLICHUBATh PUCKU U
MOCIIEeNCTBHSA, (HOPMHUPOBATH
PesepBHOE Bpems 3 OIIBIT
OBIIEE KOJIMYECTBO YACOB I10 68 3 145
[TPOIT'PAMME '
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9 KUIIACC

KoaudecTBo 4acoB

JeITeIbHOCTDh YUUTEJIS

Kont IMpak DJIeKTPOHHbIE C Y4€TOM MPOrpaMMbl
No 11/ HaumeHoBaHue pa3ie/ioB U TeM PoJIb THYEC (uudposbie) BOCNIMTaHUsA
° i/
NporpamMmmsbl Bcero | HbIe KHe o0pa3oBaTe/ibHbIE
pador | pabor | Pecypchl
bI bI
Pazgen 1. Mexanuueckue siBJIeHUS YCTaHOBJIEHUE
JOBEPUTECIBHbIX OTHOIIIECHHUH
MexaHn4eCcKOe IBMKECHHUE U CTIOCOOBI €T0 bu6moreka [IOK P
1.1 10 1 MESK/Iy YIUTEJIEM H Er0
OTIMCAHHS https://m.edsoo.ru/7f41a4a6 VHeHUKAMI,
bubnuoreka [JOK CTIOCOOCTBYHOIINX
1.2 B3anmopericTBue Ten 20 1 3
https://m.edsoo.ru/7f41ad4a6 | MOSUTUBHOMY BOCIPUATHIO
yualuMHucs TpeOoBaHuit 1
bu6mmoreka [IOK 5
1.3 3aKOHBI COXPAaHCHUS 10 3 . pock0 yuurens,
https:/m.eds00.ru/7f4184a6 | ,ypreucnuio ux BrmMaRHS K
Htoro 1o pasneny 40 obcyxnaemoid Ha ypoke
nuHpopMannK, aKTHBU3AUN
Pazgen 2. Mexannyeckue Ko1e0aHUs U BOJIHbI HX TI03HaBATENbHOM
JACATCIBbHOCTH,
bu6moreka [IOK
2.1 Mexanudueckue KoJjieOaHus 7 3 httos://m.ed 75 100y XKIeHHE IKOJILHIKOB
ttps://m.edsoo.ru/7f41a4a6 COBIIONATH HA ypOKe
bubmuoreka IHOK OOIETIPHUHATEIE HOPMBI
2.2 MexaHn4yecKue BOJIHBL. 3BYK 8 1 3 1
https://m.edsoo.ru/7f41a4a6 | MOBEACHHS, IpAaBUIIA
OOIIEHHUS CO CTAPIIUMU
Utoro no pazneny 15 (YUUTENSIMH) M CBEPCTHUKAMHU
(IIKOMTPHIKAMU ), TPUHITATIBI
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI yae6HOl HCIHITHHEL H
31 DNEeKTPOMarHuTHOE MOJIe U 6 9 bubmuorexa [JOK CaMOOpPTaHU3AIHH;
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41ad4a6 | 'PYBJICUCHAE BHUMAHNA
IIKOJIBHUKOB K IEHHOCTHOMY
Wroro no pazgeny 6 ACTIEKTY M3ydaeMbIX Ha
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Pa3nen 4. CBeToBbIE SIBJEHUA

YpOKax SIBJICHHH,
OpraHu3aIys uX paboTHI C

bub6nunorexa LIOK .
4.1 3aKoHBI PACIIPOCTPAHEHUSI CBETA 6 2 httos://m.ed [Tialadap | TOYOReMol Ha ypore
ttps://m.edsoo.ru asa COIIMAJILHO 3HAYNMOM
bu6mmoreka [IOK uHdopManueit —
4.2 JIMH3EI ¥ onTHYECKHE TIPHOOPEI 6 3
proop https://m.edsoo.ru/7f41a4a6 | HHULMHPOBAHHUE €€
EH6HHOTeKa HOK O6CY)KI[€HI/I$I, BBICKA3bIBAHUS
4.3 Paznoxenne 6em0ro cBETa B CIIEKTP 3 2 httns://m.ed 7t YHAIMMUCS CBOETO MHEHHSI
ttps://m.edsoo.ru/7f41a4a6 110 e¢ TI0BOJTY, BHPAGOTKH
Wroro 1o paszeny 15 CBOEro K HEH OTHOIIEHUS;
CIIOCOOHOCTH OCO3HABATH
Paznen 5. KBanTOBbIE SIBJIEHUS CTPECCOBYIO CUTYAIHIO,
Bubmiorexa [IOK BOCIIPUHUMATD CTPECCOBYIO
51 Hcnyckanue u morJionieHne CBETa aToMOM 4 1 httos://m.ed 175 CHTYAIHIO KaK BbI30B,
ttps://m.edsoo.ru/7f41a4a6 TpeByIOmHiE KOHTpMED,
bubmnoreka IJOK
5.2 CrtpoeHne aTOMHOTO sijipa 6 1 nommoreka L KOPPETHPOBATE
https://m.edsoo.ru/7f41a4a6 | TpPUHUMAEMbIC PEIICHHS U
Bu6moreka [[OK JIeUCTBHsI, OPMYIIUPOBATH U
5.3 SlmepHBIE peaKkIuu 7 1 OLIEHUBA CcK
Aep peartt https://m.edsoo.ru/7f41a4a6 HCHHBATE PHEKH 1
MOCJIEICTBHS, POPMHUPOBATH
Hroro mo pazueny 17 OIIBIT
Pasnen 6. [loBTopuTe/ 1bHO0-00001IAK0 M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubnuorexa [JOK
' Kypca ¢hu3uku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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