MYHUIHUITAJIBHOE BIO/KETHOE OBINEOBPA30OBATEJIBHOE YYPEKIEHUE
CPEJIHAA OBINEOBPA3OBATEJIBHAS IIKOJIA Ne 4

(MBOY COLI Ne 4)
PACCMOTPEHO COI'JTIACOBAHO YTBEPXJIEHA
IIporokoJ 3acenanus HIMO 3amectureab aupekropa no YBP  mnpukazom nupekropa
ot 16.02.2026 r. Ne 4 Koaecnukona E.B. MBOY COII Ne 4
16.02.2026 r. ot 18.02.2026 Ne 01-10/55

PaGouas nporpamma no yuedHomy npeamery «®@u3zuka» 1Js 7—9-X KJIaccoB

HosicHuTe/IbHAA 3aIUCKA
PaGouas mporpamma no yueOHOMYy mpenmeTy «®Dusnka» Ha ypOBEHb OCHOBHOTO OOIIEr0 OOpa3oBaHUS IS
obyuatomuxcst 7-9-x kimaccoB MBOY COIII Ne 4 pazpaboTaHa B COOTBETCTBHH C TPSOOBAHHSIMHU:

o @epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoii denepamumy;

e mpukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «O6 yrBepxkaeHuu (denepajibHOro
roCcyIapCTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO OOIIETr0 00pa3oBaHuUs»;

e mnpukaza MusnmnpocsemeHus ot 18.05.2023 Ne 370 «O6 yrBepkaeHuu deaepanbHOi 00pa3oBaTeIbHOM
IPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHuUs»;

o mpuka3za Munmnpocsemenus ot 22.03.2021 Ne 115 «O06 yrBepxnenuu Ilopsiaka opraHuzanuud u
OCYIIECTBIICHUSI  00pa30BaTeNbHOW  JAEATEIBHOCTH IO OCHOBHBIM  OOIIe00pa3oBaTeIbHBIM
nporpaMMam — 00pa3oBaTeIbHBIM IPOrpaMMaM Ha4allbHOTO O0IIETr0, OCHOBHOTO OOIIIEro U CPETHEro
o01ero oOpa3oBaHUsY;

e KOHIENINHU IpenojaBanus yuyeOHoro npeamera «Duznkay;

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMHUOIOTHYECKIE TPEOOBAHUS K OpPraHU3alUsM BOCHUTAHUS H
00y4deHus1, OTJpIXa U 03/I0POBJICHUS JETEH U MOJIO/IEKU», YTBEPKACHHBIX TOCTAHOBICHUEM IJIABHOTO
canuTapHoro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TPeOOBaHUS K 0OECIEUEHHIO OE30MACHOCTH U
(umu) Oe3BpeHOCTH JUIs YeloBeKa (PaKTOpOB cpellbl OOMTaHUSA», YTBEPXKIAECHHBIX IMOCTAHOBJICHHUEM
[JIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

o (enepanbHOil paboueil mporpamMmbl 0 ydeOHOMY npenMeTy «DU3uKa.

Pabouast mporpamMma oprueHTHpOBaHA Ha IIEJIEBbIC TPHOPUTETHI, cHOpMyTUpPOBaHHEIE B (perepanbHOil paboueit
porpamMMe BocIuTaHus U B paboueit nmporpamme Bocnutanus MbOY COLL Ne 4.

[IporpamMmMa 1o ¢u3uKe Ha ypOBHE OCHOBHOIO oOIIero oOpa3oBaHMsI COCTaBj€Ha Ha OCHOBE MOJOKEHUH U
TpeOOBaHUN K pe3yabTaTaM OCBOEHHMs Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHONH MpPOrpamMMbl,
npencraBieHHbix B @I'OC OO0, a Takxke ¢ ydyeToM (enepalibHON pabouell MporpaMMbl BOCIHMTAHUS H
Konuenmun npenoaaBanus yueoHoro npeaMera «Ousmnxay.

Copep:xaHue MporpaMMbl 1Mo (U3HMKE HANpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH
o0yJaroImuxcs ¥ OpraHM3alUI0 M3y4deHUs (U3UMKU Ha JEATeNIbHOCTHOW ocHoBe. B mporpamme mo ¢usuke
YUUTBHIBAIOTCS BO3MOXKHOCTH yueOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OOO k miaHUpyeMbIM
JMYHOCTHBIM M METalpeIMeTHBIM pe3ylbTaTaM OOY4YeHHs, a TaKKe MEXIPEIMETHbIE CBS3M €CTECTBEHHO-
HAy4YHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUsl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpejeieHne y4dyeOHOro marepuana Mo rojaam oOydeHus (1o
KJlaccam), MpeajiaraeT MPUMEPHYIO IOCIEN0BATEIbHOCTh M3YyYEHUS TE€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUSA
MIPEIMETHOTO COJIEPYKAHUS U YUeTe BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcs.

[IporpamMma no pusuke pazpaboTaHa C eJbI0 OKa3aHHUsI METOAMYECKOM MOMOIIY YUUTEI0 B CO3JaHUH paboueit
IIPOrpaMMBbI 110 Y4eOHOMY MPEMETY.

®uzuka ABIAETCS CUCTEMOOOPA3yIOIIMM JJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IOCKOJIbKY
¢du3nvecKre 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SABJICHHN, H3y4aeMbIX XUMHUEH, OMOIOTHel, aCTpPOHOMHEN U
¢busnueckoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPeNoCTaBiIsIeT Haubosee



sICHBIe 00pa31bl MPUMEHEHHUSI HAyYHOT'O0 METOJIa MO3HAHMS, TO €CTh CIOco0a MOJYyYeHUs TOCTOBEPHBIX 3HAHUHI
0 MHUDE.
OnHa W3 TJIaBHBIX 3a1ad  (PU3MUECKOro OO0pa3oBaHHMS B CTPYKType oOmero oOpa3oBaHUS COCTOUT B
(GbopMHPOBaHHUN €CTECTBEHHO-HAyYHON I'PaMOTHOCTH U MHTEpeca K HayKe y 00y4aroIuxcsl.
Wzyuenne ¢u3ukn Ha 0a30BOM YPOBHE IMPEIIOJAaracT OBJIAJACHUE CIEIYIOIIUMH KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTbD:
e HAYYHO OOBSCHSTH SIBICHHUS,
e OIICHMBAThH U NIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
e HMHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BATh HAyUHbIE JOKA3aTENbCTBA ISl IOY4EHUSI BBIBO/IOB.
Ilenn wn3ydyeHuss (U3MKM HA YPOBHE OCHOBHOro oOuiero obOpa3zoBaHus onpeneneHsl B KoHuenmuu
npenogaBaHus yueOHoro npeamera «®dusmka» B oOpa3oBarenbHbIX opranusauusx Poccuiickoit denepanun,
peanu3yoUMX OCHOBHbIE 001Ie00pa3oBaTeIbHbIC IPOrpaMMbl, YTBEpXkKJIeHHOM pemenuem Komnerun
MunucrepcrBa npocseiienus Poccuiickoit @enepanuu (nporokosn ot 3 aekadps 2019 roxa Ne I1IK4BH).
esun uzyvyenusi Gu3NKu:
e TPHOOpPETeHHE WHTEpEeca M CTPEMIICHHS O0YYaromMXCs K HAYYHOMY M3YYEHHIO NMPUPOIbI, PA3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEACTABICHUNH O HAYYHOM METOJE IMO3HaHMA M (HOPMHUPOBAHHUE HCCIIEIOBATEIHCKOTO
OTHOLICHHS K OKPYXKAIOLUM SIBIICHUSM;
(dbopMHpOBaHHE HAYYHOT'O MHPOBO33PEHUSI KaK Pe3yibTaTa M3y4eHHs OCHOB CTPOSHHS MAaTepHH H
(byHaaMEHTaJIbHBIX 3aKOHOB (PM3UKY;
(dbopMHEpOBaHKE TIPEICTABICHUH O PONM (PU3UKHU VIS PAa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHUH;
pa3BUTHE NPEICTABICHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccHoHanbHON esTeTHHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JlaJIbHEHIIEMY 0O0yUEHHIO B 3TOM HalpaBJICHUH.
JlocTrKeHHE ITUX TeJIeH IporpaMMBI 10 (PU3HKE Ha YPOBHE OCHOBHOTO 00IIIEero 00pa3oBaHus 00eCIedrnBacTCs
pELIEeHNEM CIIEAYIOIINX 3aJaY:
e TMpHOOpETeHHWE 3HAHWH O JUCKPETHOM CTPOCHHWU BEIIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e TMPHOOpPETCHWE YMEHHUH ONUCHIBATH W OOBACHATH (U3NYECKHUE SIBICHHS C HCIOJIH30BAHUEM
IIOJIyYEHHBIX 3HAHUM;
e OCBOGHME METOJOB pEIICHUS MPOCTEHIIMX PACYETHBIX 3a4ad C MCHOJIb30BAHUEM (PU3HUECKUX
MOJIEJIEH, TBOPUYECKUX U TPAKTUKO-OPHUEHTUPOBAHHBIX 33/1a4;
e pa3BUTHE YMEHUH HaOJI0JIaTh MPHUPOAHBIE SBJICHUS U BBINOIHSITH OIBITHI, JJaOOpaTOPHBIE PaObOTHI U
HKCIIEpUMEHTAIIbHbIE NCCIIE0BAHUS C UCTIONIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;
e OCBOCHHE MPUEMOB pabOTHl ¢ MHMOpMaIUeld (HU3NIECKOTO COJEepKaHUs, BKItOYass UHPOPMAILUIO O
COBPEMEHHBIX JIOCTHKEHUAX (PU3MKH, aHATIN3 U KPUTHUECKOE OLIEHUBaHUE NH(POPMALIUY;
3HAKOMCTBO CcO cepamu TpodecCHOHATBLHON JIESITEIBHOCTH, CBS3aHHBIMH C  (U3UKOH, |
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDXKEHUSAX (PU3NYECKON HAyKH.
Ha u3ydenue ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl OTBOAUTCS 238 4acoB: B
7-M knacce — 68 yacoB (2 yaca B Helen0), B 8-M Kiacce — 68 dacoB (2 yaca B Heneno), B 9-m knacce — 102
yaca (3 Jyaca B HEJIEIIO).
[Ipenyiaraemslii B mporpamme 1o (pu3uKe nepedyeHb J1adopaToOpHbIX PabOT U OMBITOB HOCUT PEKOMEHIATeIbHbIN
XapakTep, y4uTellb JAeJaeT BbIOOP MPOBENEHHS Ja00paTOPHBIX padOT M OMBITOB C YYETOM WHIMBUAYAIbHBIX
ocoOeHHOCTeH 00ydJaromuxcs, CIUCKa HKCHEPUMEHTANbHBIX 3a/laHUi, Mpe/iaraeMblXx B pamMKaX OCHOBHOTO
roCy/1IapCTBEHHOI'0 PK3aMeHa Mo (PU3UKe.
Jlns peanu3ali MPOrpaMMbl UCHOJB3YIOTCA YYEOHHKH, JOMYIIEHHbIE K HCIOJBb30BAaHUIO MPU peau3aliu
MMEIOIIUX TOCYAAPCTBEHHYIO aKKpPEAUTALMI0 00pa30BaTeNbHBIX MPOTrpaMM HAYaJIbHOIO OOIIEro, OCHOBHOTO
obmiero, cpenHero oOmero o0pa3oBaHMsS — OpPraHU3ALUSAMH, OCYLIECTBISIOUIMMU  00pa30BaTeNbHYIO
NEeATENbHOCTB, MpUKazoM Munnpocsemenus ot 26.06.2025 Ne 495:
o ®usuka: 7-i kiacc: 6a30BbIN YpOBeHb: yueOHUK; 3-€ uznanue, nepepadoranHoe, 7 kiaacc/ Ilepbiukun
.M., UBanoB A.I., Axunoneproe o6mectBo «M3narensctBo "[Ipocsenienue»;
o ®usuka: 8-if kimacc: 6a30BbIN YpOBeHb: yueOHUK; 3-€ uznanue, nepepadorantoe, 8 kiacc/ Ilepbimkun
U. M., UBanos A. U., Akimoneproe odmectBo «M3narenscTBo "[Ipocsemnienue"»;
o ®usuka: 9-if kiacc: 6a30BbIi YpOBeHb: yueOHUK; 3-€ uznanue, nepepadborantoe, 9 kinacc/ I[lepbiukun
U. M., TI'yrhuxk E. M., UBanoB A. WU. u npyrue, AxkuuoHepHoe obmectBo «M3aaTenbcTBO
"ITpocBenieHue».



DJNeKTpoHHBIE  O0pa3oBaTelbHbIE  PECypChl, JONMYLICHHbIE K  HCIOJIb30BAaHMIO TP  peau3aliu
0o0pa3oBaTeNbHBIMU  OpPTraHU3ALMAMHU HMMEIOIIUX TOCYJAapCTBEHHYIO AaKKpPEAWUTAlUI0 00pa3oBaTENIbHbBIX
IporpaMM HayaJbHOTO OOIIEr0o, OCHOBHOTO OOIIEro, CpeaHero oOmero o0pa3oBaHUs MPUKA30M
Munnpocsenienust PO ot 23.07.2025 Ne 551:

e ®usuxka, 7 kacc, PI'’AOY BO «l'ocynapcTBEHHBII YHUBEPCUTET IIPOCBELICHUSI»;

o ®usuka, 8 knacc, PI'’AOY BO «l'ocynapCcTBEHHBIN YHUBEPCUTET MPOCBEUICHUSINY;

o ®usuka, 9 knacc, PI'’AOY BO «l'ocynapcTBEHHbII YHUBEPCUTET IPOCBELICHUSIMY.

Conepxxanue y4eOHOTro npeamera

7-# Kkaace
Paznen 1. ®usnka u ee poJib B MO3HAHUU OKPYKAKILET0 MUPA.
®uszuka — Hayka O npupone. JSBieHus npuponpl. DuU3NYECKHE SABICHUA: MEXaHUYECKHE, TEIUIOBBIC,

3JEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.
dusnyeckue BeMMuuHbL. M3Mepenue ¢pusnueckux BennuuH. Ousndeckue nmpudopsl. [TorpenHOCTs N3MEpPEHHIA.
MexnayHapoaHas cucTremMa eIMHMUII.
Kak ¢u3uka u apyrue ecTecTBEHHBbIE HAayKH H3y4aloT NpUpoay. EcTecTBEHHO-HAyYHBIH METOJ TO3HAHUS:
HaOII0/IeHNe, MMOCTAHOBKA HAYYHOT'O BOMPOCA, BBIIBMKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE THUIIOTES,
00BsiICHEHHE HAa0IF01aeMoT 0 sBieHus. Onrcanue GU3NIeCKUX SBICHUHN C TOMOIIBIO0 MOJICIICH.
JdeMoHcTpanum.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusnueckue MpuOOPHI U MPoLeypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBBIM PUOOPOM.
JlaGopaTopHble paGoThI U ONBITHI.
Omnpenenenue UeHBI JeNIeHUs MIKAIbI K3MEPUTEIHLHOTO MpHoopa.
N3mepenue paccTossHUMN.
N3mepenue o6beMa KUAKOCTU U TBEPIOTO Teja.
Omnpenenenre pa3smMepoB MaJIbIX TEIl.
N3mepenne temneparypsl py MOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPBHI.
[IpoBenenue wucciaeqoBaHMsl MO MPOBEPKE TMIOTE3bl: AAIBHOCTh IOJE€Ta LIapuKa, IYIIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIle BHICOTA ITyCKa.
Pa3nea 2. IleppoHayaibHbIe CBeleHHS O CTPOEHHUH BellecTBAa.
CrpoeHne BellecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMbITBI, JOKa3bIBAIOUIUNE AUCKPETHOE CTPOECHHE
BELIEeCTBA.
JIBm>keHHe yacTull BemecTBa. CBs3b CKOPOCTH JABM)KEHHUS YacTHIl C TEMIIEPATypoil. bpoyHOBCKOe IBHMKEHUE,
mud¢ys3us. BzanmoaelicTBue YacTull BEIECTBA: MPUTSKEHUE U OTTAJIKHUBAaHUE.
ArperaTHble COCTOSIHMS BEILECTBA: CTPOEHHE Ta30B, MKMIKOCTEH W TBEpABbIX (KPUCTAIUIMYECKHX) Tell.
B3aumocBsi3p MeXAy CBOWCTBaMHU BEILIECTB B PAa3HBIX arperaTHBIX COCTOSIHUSIX M MX aTOMHO-MOJEKYJSPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.
JdemoHcTpanmu.

1. HabmoneHue OpOyHOBCKOTO JBH)KEHUSI.

2. Habmonenue muddysun.

3. HalGumonenue siBneHU, OObSCHSIIOMIMXCS IPUTSKEHUEM WU OTTAJIKUBAHHEM YaCTHI] BELIECTBA.
JlaGopaTopHble paGoThI U ONBITHI.

1. Ouenka tuamerpa aToMa METO/IOM PsI0B (C UCTONb30BaHuEM (hoTorpaduii).

2. OnbITHI 110 HAOIIOACHHUIO TEIIJIOBOTO PACIITUPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYJISIPHOTO TIPUTSKEHHUSL.
Paznen 3. /IBuskeHune U B3auMojieiicTBHE TeJl.
MexaHnueckoe ABHKeHUE. PaBHOMEpHOE M HepaBHOMEpHOE ABMKEeHHE. CKopocTh. CpenHsAs CKOpOCTh IpU
HEpPaBHOMEPHOM JABM)XEHUU. Pacuer myTu u BpeMEeHU JBUKEHHUS.
SBnenue uHepuuu. 3aKOH MHEpPIMK. B3anmozeiicTBue Tell Kak MPUYMHA U3MEHEHMSI CKOPOCTHU JIBH)KEHUS TEIl.
Macca kak Mepa uHepTHOCTH Tena. IlnoTtHocTe BemecTBa. CBsA3b IUIOTHOCTH C KOJIWMYECTBOM MOJIEKYJT B
enuHuIle 00beMa BelIeCTBa.
Cuna kak xapakTepucTuka B3aumojnedcTBus Ten. Cuna ynpyroctd u 3akoH ['yka. W3mepenue cuibl ¢
MIOMOUIBI0 JUHAMOMETpA. SIBIEHNE TATOTEHN U cuila TspkecTu. Cuila TSHKECTH Ha IpYrux ImaHeTax. Bec tena.
HesecomocTs. CrnokeHne CHII, HApaBJICHHBIX IO OXHOM MNpsMoM. PaBHonelcTByromas cuwi. Cuna TpeHUs.
TpeHue ckoybkeHUs U TpeHUE NMOKOs. TpeHue B IPUPOAE U TEXHUKE.

oakrwbdpE



JdemoHcTpanmu.
1. HaOmroneHne MEXaHNYECKOTO IBYKEHUS TEA.
2. V3MmepeHne CKOPOCTH MPSMOJIHMHEHHOTO JBHKEHHUS.
3. HaGmronenue siBleHUsI HHEPIIUHA.
4. HaOnroneHue U3MEHEHHs CKOPOCTH IIPU B3aUMOJICHCTBUU TEIl.
5. CpaBHeHHMe Macc 10 B3aMMO/IEHCTBHIO TEl.
6. CroxeHue CuII, HapaBJICHHBIX MO OJHOW MPSIMOH.
JlaGopaTopHblie padOThI M ONBITHI.
1. Onpenenenue cKOpoCTH PAaBHOMEPHOI'O ABMXKEHHS (IIapUKa B KUJIKOCTH, MOJAEIU 3JIEKTPHUUYECKOIO
aBTOMOOWJISI H T. 11.).
2. OrmpeneneHue cpeHe CKOPOCTH CKOJIBKEHUS OpyCKa MU IIAapUKa MO HAKIIOHHOM IIIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOrO Tea.
4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh PacTsDKeHHs (aedopMalriiu) MpyKHUHBI OT MPUII0KESHHOM
CHUJIBI.
5. OmnbIThl, AEMOHCTPUPYIOINE 3aBUCUMOCTb CUJIbl TPEHHS CKOJIBKEHHUS OT Beca Tejla M Xapakrepa
COIPUKACAIOIIUXCS TOBEPXHOCTEH.
Pa3neu 4. /laBi1eHne TBepabIX TeJl, :KUAKOCTEH U I'a30B.
Hasnenue. CriocoObl yMEHbILICHHSI U YBEJIMUYEHUs JaBieHus. JlaBiaeHue raza. 3aBUCUMOCTb JIaBJICHHUA Ira3a OT
oObema, temmepatypsl. llepenavya naBieHUS TBEPABIMH TEJNaMH, JKUAKOCTAMH M ra3amu. 3akoH [lackais.
[THeBMaTH4eckue MalIMHbL. 3aBUCUMOCTh JABJICHHS JKUIAKOCTH OT INIyOMHBI. ['MapocTraTMuecKuil mapajokc.
CooOmaromuecs cocyasbl. ' mapaBnnyeckue MEXaHU3MBI.
Atmocdepa 3eman 1 atMocdepHoe fasieHue. [IpuuuHbl cyniecTBOBaHUS BO3AYIIHONW 0060104ku 3emiu. OnbIT
Toppuuennu. M3mepenue atmochepHOro naBiieHHs. 3aBUCUMOCTb aTMOC(EPHOTO AABJICHHUS OT BBICOTHI HA
ypoBHeM Mopst. [TpuGops! a5 u3mepeHust aTMoc(hepHOro JaBiIeHUs.
JleificTBE >KMIKOCTA M ra3a Ha NOTPYKEHHOE B HHUX TeNo. BeiTamkuBaromas (apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.
JdemoHcTpanmu.
3aBHCUMOCTb JIaBJICHUS a3a OT TEMIIEPATYPHI.
Ilepenaya naBineHus KUIKOCTHIO U Fa30M.
Coobmatommuecs: Cocypl.
I'mppasinueckwuii npecc.
IIposiBinenue neiictBus aTMOCGHEPHOTo JaBIEHUS.
3aBUCUMOCTD BBITAJIKHUBAIOIIEN CHIIBI OT 00BbeMa MOTPY>KEHHOM YacTH Teja U IIIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue miaBaHus TeN: IJJaBaHUE WIM TOTPY)KEHHE TeJl B 3aBUCUMOCTH OT COOTHOILIEHUS
IUIOTHOCTEN TeJa U )KUJKOCTH.
JlaGopaTopHble paGoThI U ONBITHI.
1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOIE OT 00beMa MOrpyKEHHON B KUAKOCTh YaCTH Tela.
2. OrmpeneneHue BRITATKABAIONICH CHIIBL, ICHCTBYIONIEH Ha TEJIO, IIOTPYKEHHOE B KHUJIKOCTb.
3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, AEHCTBYIOLIEH Ha TEJNO B *KHMJIKOCTHU, OT MAacChl
Tena.
4. OnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTb BBITAJIKUBAIOLIEH CHUJIBI, ACUCTBYIOLIEH Ha Telo B
KUAKOCTH, OT 00beMa MOTPYKEHHOM B )KUJKOCTh YaCTH T€Ja U OT MJIOTHOCTH KUAKOCTH.
5. KoHcTpynpoBaHue apeoMeTpa MM KOHCTPYHPOBAHHUE JIOJKH U OIIPEIeNIEHHE €€ IPy30M0AbEMHOCTH.
Pa3nea 5. PaGora n MoHOCTD. JHEprus.
Mexanunueckast pabota. MOIIHOCTb.
[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. lIpaBuio paBHOBecusi pwiuara. [IpumeHeHue
IpaBUJIa paBHOBECHA pbluara K Ooky. «3os0Ttoe npaBuwio» mexanuku. KIIJ{ mpocteix Mexanuzmos. IlpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.
Mexannueckass oHeprus. Kunernueckas W mnoTeHuManpHas dHeprus. IIpeBpamenne ogHOro Buaa
MEXaHNYECKON YHEPTUHU B IPYroi. 3aKOH COXPAaHEHHUs SHEPTUU B MEXaHUKE.
JdemMoHcTpanuu.
1. TIpumepsl NpOCTHIX MEXAHU3MOB.
JlaGopaTopHble pa0oThI U ONBITHI.
1. Onpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBHXKEHHU Tejla MO TOPU30HTaJIbHOU
MOBEPXHOCTH.
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2. WccnenoBanue ycloBHi paBHOBECHS pblyara.
3. Usmepenne KI1/] HakIOHHOM MIIOCKOCTH.
4. V3ydyeHue 3aKOHA COXpPaHEHMSI MEXaHUYECKON IHEPTHUH.

8-i kiace
Paznen 6. TenmsioBLIe AiBJICHUA.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KNHETUYECKOW TEOpUU CTPOEHUS BellecTBa. Macca U pa3Mepbl aTOMOB U
MoJIeKyJ1. ONBIThL, TOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHUU.
Mogenu TBEpAOTO, XKHUIKOTO M ra3000pa3HOro COCTOSHUM BemiecTBa. Kpucramimdeckue U amop(HbIEe Tema.
OObscHEeHUE CBOMCTB razoB, KHJIKOCTEH M TBEPbIX TEJl HA OCHOBE MOJOXKEHUI MOJEKYISIPHO-KMHETHUYECKOM
teopun. CMayrBaHUE U KallWJUIAPHBIE sIBJIEHUS. TEroBoe paclIMpEHUE U CKATHE.
Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEILUIOBOTO JABWKEHUS 4YacTHUll. BHYTpeHHss1 3Heprus.
CriocoObl M3MeHEeHHs BHYTPEHHEH SHepruu: Terionepeaada U COBEpLIeHHe padoThl. Bunel Temnmonepenaun:
TEIUIONPOBOJHOCTb, KOHBEKLIMS, U3Iy4EHUE.
KonngecTBo TemioTel. Y enpHas TEIIOEMKOCTh BEHIECTBA. Termnoo0MeH U TEIIoBOEe paBHOBECHE. Y paBHEHUE
TerioBoro Oananca. [lnaBiaeHue U oTBepJeBaHUE KPUCTAJUIMYECKUX BEIIECTB. Y IeibHAas TEIJIOTa IUIaBIICHUS.
[TapoobpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. Y nenbHas temiora napooOpa3oBaHus. 3aBUCUMOCTb
TEMIIEPATypPhl KUTIEHUSI OT aTMOC(HEPHOTo JaBICHHUS.
Brnaxxnocts Bo3ayxa.
DHeprus ToIIMBaA. Y IeibHAs TEIJI0TAa CTOPAHUS.
[Mpunuuns!r padotsl TernoBbix asuratenei KIIJ[ temnmoBoro npuratensd. TermsoBble ABUTAaTENd U 3alluTa
OKPY’KaIoIlEel Cpebl.
3aKOH COXpaHEHMSI U IIPEBPALLCHHS SHEPTUU B TEIUIOBBIX IIpoLeccax.
JdeMoHcTpanum.
Ha6iotenne OpoyHOBCKOTO JIBHYKEHHUSI.
Ha6monenue nuddysum.
Habmronenue siBieHNI cMaunBaHUs U KalTWJUISIPHBIX SIBICHUM.
Habnroienue TemnoBoro pacimupeHus Ted.
W3meHneHue naBiieHus ra3a Npyu U3MEHEHUU 00beMa U HarpeBaHUM WM OXJIAXKICHUH.
[IpaBuna u3amepeHus TeMIepaTypsl.
Bupel reruionepenayu.
OxnaxJeHne Ipu COBEPLICHUN PaOOTHI.
. HarpeBanue npu coBepiieHnr pabOTbl BHEIIHUMHU CHUIIAMHU.
10 CpaBHEHHE TEMIOEMKOCTEN Pa3INYHbIX BELLIECTB.
11.HabmtoieHre KUmeHus.
12 .HabmtoeHre noCTOSHCTBA TEMIIEPaTyphl IIPH IIABICHHH.
13.Mopenu TeTUTOBBIX JIBUTATEIICH.
JlaGopaTopHbie padoThI U ONBITHI.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
2. OIBITHI 10 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COMTM MITH caxapa.
3. OmbITHI 10 HAOIOIEHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B, )KUAKOCTEH U TBEPABIX TEIL.
4. Omnpenenenue 1aBiIeHUs BO3AyXa B OaNIOHE MINPHILIA.
5. OnbIThI, JEMOHCTPUPYIOIINE 3aBHUCUMOCTH JIaBJICHHS BO3JyXa OT €ro Oo0beMa U HarpeBaHMs WU
OXJIKICHUSI.
6. IIpoBepka THIMOTE3bl JIMHEHHON 3aBUCHUMOCTH UIMHBI CTOJIOMKA J>KUIKOCTH B TEPMOMETPUYECKOMN
TpyOKe OT TeMIeparyphbl.
7. HaOmtoneHne W3MEHEHHs BHYTPEHHEH SHepruu Tejaa B pe3yjbTaTe TeIulonepenaud U padoTh
BHEIIHUX CHUII.
8. HccrnemoBaHue sIBIEHUS TEIDIO0OMEHA TP CMEITUBAHUH XOJIOIHOM U TOPSTYCH BOJIBI.
9. OmpeneneHue KOMUYECTBA TEIMJIOTHI, MOJYYEHHOTO BOJOW TMpH TemIooOMeHe C HarpeTbiM
METAITMYECKUM LIUINHIPOM.
10.0npenenenue yenbHOM TEINIOEMKOCTH BELIECTBA.
11.VccnenoBanue mporecca uCrapeHusl.
12.0npeneneHrie OTHOCUTENBHOM BIa)KHOCTH BO3]yXa.
13.0npenenenre yaenbHOW TETUIOTHI IJIABICHUS JIb/IA.
Pa3nes 7. DiiekTpuyeckue M MATHUTHBIC SIBJICHHS.
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Onektpuzanus Ten. JIBa poja 3JEKTpUUYECKUX 3apsioB. B3aumonelictBue 3apsikeHHbIX Tenl. 3akoH Kymona
(3aBUCUMOCTD CHJIBI B3aUMOICUCTBUS 3apSyKEHHBIX TEJl OT BEJIMUMHBI 3apAJI0B U PACCTOSTHUS MEXTY TEIaMH).
Dnektpuyeckoe nose. HanpsskeHHOCTh AeKTpruiecKkoro nofist. [IpuHIumn cyneprno3uiuu 3JIeKTpUIeCKUX Mmojei
(Ha Ka4eCTBEHHOM YPOBHE).
Hocurenu snexkrpuueckux 3apsAaoB. DJIeMEHTapHbIN anekTpuueckuil 3apan. Ctpoenue atoMa. IIpoBogHUKM U
JTUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.
DNEeKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. VCTOYHHMKM MOCTOSIHHOTO TOKA.
JlecTBUSI 2JEKTPUUYECKOr0 TOKa (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKUM TOK B KUAKOCTIX U
ra3ax.
Onekrpuueckas nenb. Cwia Toka. JnekTpudyeckoe HampspkeHue. CONpOTHBIEHHE NPOBOJHHUKA. Y IEIbHOE
COIIpOTHBIIEHUE BellecTBa. 3akoH Oma ans ydactka uenu. IlocimenoBarenbHoe M NapallielIbHOE COEIUHEHUE
MIPOBOJIHUKOB.
Pabota u MOLIHOCTBH 3NEKTpHUYecKOro Toka. 3akoH JDxoyms—JleHna. DiekTpuyeckue LEnu U MOoTpeOuTenn
aNeKTpUuYecKoi sHepruu B ObiTy. KopoTkoe 3ambIkaHue.
[TocTostHHabIe MarHuThl. B3anmoielicTBiE MOCTOSIHHBIX MAarHUTOB. MaruutHoe nojie. MarHuTHoe noJjie 3eMiid U
€ro 3HaueHue g XKu3HU Ha 3emuie. OnbiT Opcrena. MarauTHoe mose 3ieKTpudeckoro Toka. [IpuMenenue
3JIEKTPOMAarHUTOB B TEXHHUKE. JleicTBME MarHUTHOTO IMOJS Ha MPOBOAHUK C TOKOM. OJEKTPOJBHUIATEINb
IIOCTOSIHHOT'O TOKa. VIcnoap30BaHue 3JIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Oneitel @apazest. SIBneHue ayekrpomarHuTHOW WHAYKIUH. [IpaBuio Jlenna. Dnexrporerepatop. CrocoOsr
MOJIYYEHUS DJIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIUU Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.
JdemoHcTpanmu.
DnekTpu3anus Tel.
JIBa pojia 2JIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CeTpoiCTBO U IeHCTBHE 3IEKTPOCKONA.
DnexTpocTaTUuecKas HHAYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsi/IOB.
[IpoBOAHMKYN U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHHUHI 3JIEKTPUUYECKOTO MOJIS.
Hcroynmku mocTosTHHOTO TOKA.
. JIeCTBUS AIEKTPUUECKOrO TOKA.

10 DNEeKTPUUYECKHUMN TOK B KUJIKOCTH.

11.T"a30BBbIii pa3ps.

12.M3mepeHne CHITBI TOKa aMIIEpPMETPOM.

13.M3mepenne 3eKTPUIEeCKOro HAMPSKEHNS BOITBTMETPOM.

14 Peoctat u Mara3uH CONPOTUBIICHHI.

15.B3auMoielicTBHE TOCTOSTHHBIX MAarHUTOB.

16.MopaenupoBaHie HEBO3MOXHOCTH Pa3/IeJICHHUs TIOTFOCOB MarHUTA.

17.MopenupoBaHre MarHUTHBIX TOJIEH MTOCTOSTHHBIX MATrHUTOB.

18.0mbIT Opcrena.

19.MarauTHOE noJie TOKa. DIEKTPOMArHHUT.

20./leficTBME MarHUTHOTO TIOJISI HA TIPOBOHHUK C TOKOM.

21.51eKTpoABUTaTENb MIOCTOSTHHOTO TOKA.

22 ViccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW WHITYKITHH.

23.0nbiTel Dapases.

24.3aBHCUMOCTbH HAIIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHHKHOBCHHSI.

25.271eKTporeHepaTop MOCTOSTHHOTO TOKA.
JlaGopaTopHble paGoThI U ONBITHI.
OnbITHI 10 HAOTIOEHHUIO SNIEKTPU3AIUH TeT HHIYKIIMEH U PH COMMPUKOCHOBEHUH.
HccnenoBanue AEMCTBUS AIEKTPUIECKOTO TIOJIS HA TPOBOIHUKH M TUDJIEKTPUKH.
COopka u mpoBepKa padOThI STEKTPUUECKOH e MOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenue u perynupoBaHue HaPsKEHUSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Y€pe3 PE3UCTOP, OT CONMPOTUBIEHUS pe3UCTOpa U
HaIpSKEHUsI Ha PE3UCTOPE.
7. OmnbITBL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH JJIEKTPUYCCKOTO COMPOTUBIEHUS IMPOBOJHUKA OT €ro

JUTMHBI, TJI0IAU OIEPEYHOT0 CEYEHHS U MaTepuara.

oSN~ E

ok wbdpE



8. IlpoBepka mpaBuiia CIIOKEHUS HAIPSDKEHUI TIPY TIOCIIE0BAaTEIbHOM COSTMHEHNH JIBYX PE3HCTOPOB.

9. IlpoBepka npaBuia JIsl CUIIbI TOKA IPU MapajuIeIbHOM COETMHEHNN PE3UCTOPOB.

10.0Ompenenenue pabOTHI ATSKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11.0Onpenenenue MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJENIIEMOIl Ha Pe3uCTOope.

12.VccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILIETO Yepe3 JIAMIIOUKY, OT HAIpsHKEHHUS Ha HEH.

13.0Onpenenenue KI1JI narpeBaTens.

14 MlccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

15.M3yueHne MarHuTHOTO MOJIsl MOCTOSTHHBIX MarHUTOB MPHU UX 00BEAMHEHUHN U Pa3/ICICHHUH.

16.HccnenoBanue neicTBUS MEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.01bIThI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOJEUCTBUS KAaTYIIKU C TOKOM M MarHuTa OT
CHUJIBI TOKA U HAIIPABJIEHUS TOKA B KaTYIIIKE.

18.M3yueHne 1eHCTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19.KonctpyupoBaHue u u3y4eHue padOoThI AJIEKTPOABUTATENS.

20.N3mepenne KIII anmekTpoaBuraTeIbHOM YCTAaHOBKH.

21.0mBITBI TIO MCCIENOBAaHMIO SIBICHHUSA DJIEKTPOMATHUTHOM HWHAYKIMH: HCCIEIOBaHME H3MEHEHUI
3HAYEHUS U HaIlPaBJICHUS WHIYKIIMOHHOTO TOKA.

9-it knacc
Pa3nes 8. Mexannueckue siBJIeHUs.
Mexannueckoe ABukeHHE. MarepuanbHas Touka. Cucrema orcuera. OTHOCHTEIBHOCTH MEXAHHYECKOTO
nBukeHus. PaBHoMepHOe npsiMoMHeHoe ABMkeHne. HepaBHoMepHOe npsMonnHeHoe aBxeHue. CpenHss
1 MTHOBEHHAsi CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU.
Yckopenue. PaBHoyckopeHHoe npsiMonuHeiiHoe nBmkenne. CBoboHoe naaenue. OnbITol [anues.
PaBHOMepHOE nBIKEHHE MO OKpYXHOCTH. [lepuon m uvactora oOpamienus. JIuHelHas M yrioBasi CKOPOCTH.
LleHTpOoCTpeMUTENBHOE YCKOPEHHE.
[IepBeiit 3akon Hetorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipunnun cynepno3suuuu cui.
Cuna ynpyroctu. 3akon ['yka. Cuia TpeHUs: cuiia TPEHUSI CKOJBKCHHS, CUJIa TPEHUS MOKOS, JAPYTrUe BUJIBI
TpEHUA.
Cuna TSKeCTH U 3aKOH BCEMUPHOI'O TATOTEHMs. Y CKOpeHHE CBOOOAHOIO NajieHus. J[BUKEeHUE MJIaHET BOKPYT
Connua. IlepBas kocMuyeckas CkopocTb. HeBecoMOCTh U IeperpysKHu.
PaBHOBecue marepuasibHON TOUYKU. AOCOJIIOTHO TBepoe Teso. PaBHOBecHe TBEpIOro Teja C 3aKperyieHHOU
OCbI0 BpauieHus. MomeHT cuibl. LIeHTp TsokecTn.
Nmnynec Tena. I3menenue umnynbca. UMnynbsc cuiibl. 3aKOH COXpaHEHHs UMITYJIbca. PeakTHBHOE IBUYKEHUE.
Mexanunueckasi pabota U MOIIHOCTh. PaGoTa cui TsDKECTH, yNpyrocTH, TpeHus. CBsi3b SHEPTUU U paboThI.
[loTeHunanpHast SHeprus Teja, MOAHSTOrO HaJ IOBEPXHOCThIO 3eMiM. [loTeHuuanbHas SHEprus ckaTou
npyxuHsl. KuHernueckas sHeprus. Teopema O KMHETHMYECKOH JHEPrUU. 3aKOH COXPAHEHUS MEXaHMUYECKON
SHEPTrHUH.
JdemMoHcTpanuu.

1. HaGnroneHne MexaHMUECKOTO IBUKEHUS TeJla OTHOCUTENILHO Pa3HbIX TeJl OTCYETA.

2. CpaBHeHHME MyTeH M TPAaeKTOpUM IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCHTEIbHO PasHBIX Tell

oTCUeTa.

3. M3mepeHue CKOPOCTH M YCKOPEHUS IPSIMOJIUHEHHOTO IBUKEHUSI.

4. UccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

5. HalGumonenue ABM>KEHUS Telna o OKPY>KHOCTH.

6. HaOmonenne MexXxaHWYECKUX SIBIICHHH, TPOUCXOAANIMX B cHcTeMe oTcuera «Tenexka» mpHu ee

PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENILHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUS TeJa OT MacChl Tejla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HalumonieHne paBeHCTBa CUJI IPH B3aMMOACHCTBUH TEJl.

9. M3meHeHue Beca Teja MPH YCKOPEHHOM JBHKECHUH.

10.Ilepenaua umiyabca Mpu B3aMMOAECHCTBUH TeJI.

11.TIpeoOpa3oBaHus SJHEPTUU IPHU B3aUMOJCHCTBUU TEN.

12.CoxpaHeHue UMITyabca MpH HEYIPYroM B3aUMOICHCTBUY.

13.CoxpaHeHne UMITYTbCa MTPH a0COFOTHO YIIPYTOM B3aWMO/ICHCTBHN.

14 . HaGnroneHne peakTUBHOTO JTBUKCHHUSI.

15.CoxpaHeHre MEXaHUYECKOM dHEPTruu Ipy CBOOOAHOM Ma/IEeHUH.

16.CoxpaHeHne MEXaHMYECKON YHEPTUU MPH IBUKEHUH TeJa MO IeHCTBUEM IPYKUHBI.



JlabGopaTopHble paGoThI U ONBITHI.

1. KoncTtpyupoBaHue TpakTa A pa3srOHa M JalbHEHIIEr0 PaBHOMEPHOIO JABMXKCHMs IApUKA WIIU

TEJIEKKH.

2. OmpenesneHue CpefHed CKOPOCTH CKOJIbXKEHUs Opycka WM JIBUKEHHS ULIApUKa II0 HAKJIOHHON
IJIOCKOCTH.
Onpenenenne ycKOpeHus Tejla IIPU PABHOYCKOPEHHOM JIBHYKEHHUH 110 HAKIIOHHOM INIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBIKEHHHM 0O€3 HadalbHOM
CKOPOCTH.
[IpoBepka rumOTE3bI: €COM NpPU PABHOYCKOPEHHOM [IBWKCHHM 0€3 HaudalbHOM CKOPOCTH IyTH
OTHOCSTCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIME IIPOMEKYTKN BPEMEHHU OJUHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAJIbHOTO JJABJICHMUSL.
Omnpenenenue k03 GuLneHTa TPEHUS CKOIbKEHHSL.
Onpenenenne KeCTKOCTU IPYKUHBI.
Omnpenenenue paboOThl CHUJIBI TPEHHUS IPU PABHOMEPHOM JBM)KEHHUHM Tella 110 TIOPU30HTAJIbHOM
IIOBEPXHOCTH.

10.0npenenenuie paboThl CUibl YIPYTOCTH IIPU MOJBEME I'py3a C HCIOIb30BAHUEM HEIMOJBHUKHOIO U

HOJBMYKHOTO OJIOKOB.

11.13y4enue 3akOHa COXpaHCHUSI SHEPTHH.
Pa3nesn 9. Mexannueckue Kosie0aHusI M BOJIHBI.
KonebarenbHoe nBmwxeHue. OCHOBHBIE XapaKTEPUCTUKU KojeOaHMii: NepuoJ, 4YacToTa, aMIUIMTYya.
Matemaruueckuil U Npy>KMHHBIN MasTHUKU. [IpeBpaliieHne sHeprun npu KosiaedaTeIbHOM JABH)KEHUU.
3aryxatomue KonebaHus. BoiHyxkneHHble koneOaHus. Pezonanc. Mexanundeckue BoaHbl. CBoHCTBa
MexaHuuecKux BOJH. [IponosibHblE UM monepedHble BONHBI. J[IMHA BOJHBI U CKOPOCTH €€ pacHpOCTPaHEHUS.
MexaHuuecKue BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.
3Byk. I'pomMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK u ynbTpa3ByK.
JdeMoHcTpanum.

1. Habmonenue xonebaHuil TE MO AEHCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.

2. HaOmronenue konebaHuii Tpy3a Ha HUTU U HA TIPYKHUHE.

3. HaGmoneHne BEIHYXKICHHBIX KOJICOAHUH 1 pe30HaHCA.

4. PacnpocTpaHeHHe POAOJIbHBIX U ITONEPEUHBIX BOJIH (Ha MOJEIIN).

5. Habmonenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUYECKHUI pe30HaHC.
JlaGopaTopHble paGoThI U ONBITHI.
OmnpeneneHne 4acTOTHI U epHOa KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil MpyKUHHOTO MasgTHHKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNH MOABEILICHHOTO K HUTH I'Py3a OT JUTMHbBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIeproa KojaeOaHui Ipy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
ITpoBepka HE3aBUCUMOCTH MEpHO/Ia KoJIeOaHuil rpy3a, MOABEIIEHHOr0 K HUTH, OT Macchl rpysa.
OnbIThI, 1EMOHCTPUPYIOLIUE 3aBHUCUMOCTh NEpHoAa KoyieOaHU NMPY)KMHHOIO MasTHHKA OT MaccChl
Ipy3a U )KECTKOCTH MPYKHUHBI.

7. V3mepenue yckopeHusi CBOOOHOIO NaACHHUS.
Pa3nes 10. D1eKTpOMAarHuTHOE MOJI€ M JIEKTPOMATHHUTHBIC BOJIHBI.
DNeKTpOMarHuTHOE Tmojie. JEKTPOMarHuTHble BOJIHBL. (CBoiicTBa 3yieKTpoMarHUTHBIX BosiH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. McrIonb30BaHNE 2JIEKTPOMArHUTHBIX BOJIH Ul COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
JdemMoHcTpanuu.

1. CgoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.
JlaGopaTopHble paGoThI U ONBITHI.

1. Vzydenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO Tese(oHa.
Paszpnen 11. CBeroBbIe siBJICHUS.
JlyueBas monens cera. Mcrounuku ceera. IlpsimonuHeliHoe pacnpocTpaHeHue cBera. 3atmeHus CosiHLIa u
Jlynbl. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpaKeHHsI CBETA.
[Ipenomiienne cBera. 3akoH mpenomiieHus cBeTa. IlomHoe BHyTpeHHee oTpakeHue cBera. lcmonb3zoBaHue
MIOJIHOTO BHYTPEHHETO OTPaKEHUS B ONITUYECKUX CBETOBOJAX.
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Jlunza. Xox nydeir B snmH3e. OnThueckas cucreMa Qoroamnmapara, MHUKpPOCKONa W Teleckomna. ['nma3 kak
ONITUYECKAs CUCTEMA. bIN30pyKOCTh U JAIbHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CliojkeHUE CIIeKTpaibHBIX I[BETOB. Jlucnepcus ceera.
JdemoHcTpanmu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tony4yenne n300pa>keHHIA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTHyeckuii CBETOBOI.
Xox ydeit B coOuparomiei JInH3e.
XoJ J1y4ei B pacCeuBaroIen JTUH3E.
[Tomyyenue n300pa’keHU C IOMOLIBIO JIMH3.
. IIpunnun geictBust poToanmapara, MUKpOCKOIIA M TEJIECKOTIA.

10.Mozens riasa.

11.Pa3noxeHue OEI0oro CBeTa B CIIEKTP.

12.ITomyuenue 6e10ro CBETa MPU CI0KEHUH CBETA Pa3HBIX LIBETOB.
JlaGopaTopHble paGoThI U ONBITHI.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPa)K€HHs CBETOBOIO Jy4a OT yIJla MaJeHusl.

2. M3ydenune xapakTepHCTUK N300paKEHHS MTPEeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCUMOCTH yrjla IPEIOMIJIEHUS CBETOBOIO Jiyya OT yIJla MAJECHUS Ha IpaHMLEe
«BO31YX—CTEKIJIO».
[Tonmy4yenue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTUH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.
OmnbITHI IO PA3JI0KEHUIO OEJIOro CBETa B CHEKTP.
OmnBITH IO BOCIIPHUATHIO IIBETA IPEAMETOB ITPH WX HAOIIOJICHNUN Yepe3 IBETOBBIE (PUIIBTPHI.
Pa3zpen 12. KBanToBEI€e SIBJIeHUS.
OmneiTel Pezepdopaa u nnanerapHas monenb aroma. Mogens aroma bopa. Mcnyckanue u norsoiieHue cBera
atoMoM. KBaHTbl. JInHENHYaTbIE CIIEKTPHI.
PamnoaktuBHOCTE. AJbda-, Oera- u ramma-usnydeHus. CtpoeHme aromMHoro sjapa. HykioHHas Monueinb
aTOMHOT0 spa. M3oronsl. PagnoakTusHble npeBpaiuenus. llepuon nonypacnana aToMHBIX sA€p.
SAnepHble peakuuy. 3aKOHBl COXPAHEHHUsS 3apsiIOBOTO W MACCOBOIO YHCEN. DHEPIHsl CBA3M aTOMHBIX SIEp.
Cas13p Maccsl ¥ 3Hepruu. Peakunu cuntesa u genenus saep. Merounuku sneprun ComnHia U 3Be37.
AnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIy4€HUHN HA KUBBIE OPraHU3MBI.
JdemMoHcTpanuu.

1. CnexTpsl U31y4eHHs U MOTJIOLIEHUS.

2. CHeKTpsl pa3IM4HbIX Ta30B.

3. Cmektp BOIOpOAA.

4. HaOmroneHnue TpekoB B kamepe Bunbcona.

5. Pabora cuerurika HOHU3UPYIOMIUX U3ITYUEHHH.

6. Perucrpauus u3iaydeHus: IpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.
JlaGopaTopHble paGoThI U ONBITHI.

1. HabmioneHue CIIONIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. VccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YaCTHIIBI TI0 TOPMO3HOMY ITYTH (110 oTorpadusm).

3. M3mepeHue paauoakTUBHOTO (hOHA.
IToBTOpHTE/ILHO-000011IAKOIIIUI MOLYTb.
[ToBTOpUTENBEHO-0000IIAIONINI MOTYb TMpeIHA3HAUYEH MJIS CHUCTEeMaTH3allul U OOOOIIEHHUS IMPEeIMETHOTO
COJIEp’)KaHUsl U OIbITa JESATeNbHOCTH, MPUOOPETEHHOIO NMpU HM3YYEHHHM BCEro Kypca (pU3MKH, a Takxke s
MOJITOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMeHYy MO (u3uke A o0y4yaromuxcsi, BBIOPABIIMX ITOT
y4eOHBIN MpeIMeT.
IIpy u3yyeHUM MAAHHOTO MOIYJS PEAINU3YIOTCS U CUCTEMATH3UPYIOTCA BUIBl JEATEIBHOCTH, Ha OCHOBE
KOTOpBIX 00ecreynBaeTcsl JAOCTHKEHHE TMPEAMETHBIX M METalpeAMETHBIX IUIAHUPYEMBIX pPe3yJbTaTOB
o0y4yeHus, (opMHpPYETCs €CTECTBEHHO-HAay4yHasi TPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJOB HCCIIEIOBaHUA
SIBIIGHUN TIPUPOJIbI U TEXHUKH, OBJIaJIEHUE YMEHUSAMU OOBSACHATH GU3NUYECKUE SIBJICHUS, TPUMEHSIS TOTYyYSHHbIE
3HAHHUS, PelaTh 3a7a4d, B TOM YHUCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAIILHBIE.
[IpuHIMIHATBHO NEATENBHOCTHBINA XapaKTep aHHOTO pasfieNia pealu3yeTcsl 3a CYeT TOro, YTo 0Oydaroluecs
BBITIOJHSAIOT 3aJJaHUsl, B KOTOPBIX UM IIPEUIaracTcs:

©COoONO~WNE
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Ha OCHOBE NOJYYECHHBIX 3HAHMH PACMO3HAaBaTh U HAYYHO OOBSACHATH (PU3MUYECKHE SBICHHUS B OKpPY)KaIOLICH
IIPUPOJIE U TIOBCETHEBHOW KU3HU;

UCIOJIb30BaTh HAYYHBIE METO/bI UCCIEI0BAHUS (PU3UUECKUX SBICHUN, B TOM YHCJE JUI1 IPOBEPKU TUIOTE3 U
IIOJIy4EHUSI TEOPETUYECKHUX BBIBOJIOB;

OOBSICHATH Hay4yHbIEe OCHOBBI HauOojiee BaXXKHBIX JOCTIKEHHH COBPEMEHHBIX TEXHOJOTHH, HarpuMep,
IIPAKTUYECKOr0 HCIIOJIB30BAHMS PA3JIMYHBIX MCTOYHHMKOB DJHEPIMM HAa OCHOBE 3aKOHA IPEBpAIlCHUA H
COXpaHEHUs BCEX U3BECTHBIX BUJIOB DHEPTHH.

I[Inanupyemble pe3yIbTaThl 0CBOEHHS MpeIMeTa
N3ydyenune Qu3uku Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHMs HANpaBiICHO Ha JOCTHKEHHUE JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JInyHOCTHBIE pPe3ybTAThl
B pesynpraTe u3yueHuss (UMK Ha ypOBHE OCHOBHOrO o00mIero oOpasoBaHusl y oOywaromierocst OynyT
c(hOpMHUPOBAHEI CIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YACTHU:
1) naTpuoTHYeCKOro BOCIIUTAHUSA:
e TIPOSIBJICHHE MHTEPECA K UCTOPUU H COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (U3NYIECKON HAYKH;
e IICHHOCTHOE OTHOIICHUE K JOCTUKECHHUSIM POCCHMCKIX y4EHBIX-(U3UKOB;
2) rpa:kKIaHCKOTr0 ¥ TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e TOTOBHOCTh K aKTMBHOMY YYacTHUIO B OOCYKJEHUHM OOIIECTBEHHO 3HAYMMBIX M 3TUYECKUX MpoOieMm,
CBSI3aHHBIX C MTPAKTUYCCKUM IMPUMEHCHHEM JTOCTHIKCHUIN (PU3UKH;

e 0CO3HAHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX MPHUHIIUIIOB B ACSITEILHOCTH YYEHOTO;

3) 3cTeTHYEeCKOro BOCIIMTAHUS:

e BOCIPUSTHE ICTETUUYECKUX KayecTB (PM3MUECKON HAyKH: €e TaPMOHUYHOIO IMOCTPOEHUS, CTPOTOCTH,

TOYHOCTHU, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

e OCO3HaHUE IEHHOCTU (U3UYECKON HAyKM KAaK MOIIHOTO WHCTPYMEHTA IO3HAHWUS MHUPA, OCHOBBI
pa3BUTHS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISIONIEH KYIbTYpHI;

e pa3BUTHE HAYYHOU JIF0OO03HATEILHOCTH, HHTEPECA K HCCIIEIOBATEIHCKON ACATEIHHOCTH,

5) popmupoBaHus KyJbTYPbI 310POBbSI H SIMOUMOHAJIBLHOIO 0JIATONOTY NS :

e OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUDE,
BaXHOCTU MPaBHJI O€30MaCHOTO TOBEIEHUS Ha TPAHCIOPTE, HA JOpPOTax, C JIEKTPUUYECKUM U
TETJIOBBIM 000pYZI0BAaHUEM B JOMAIIIHUX YCIOBUSX;

e cpOpMUPOBAHHOCTh HaBbIKa pedieKcru, MPU3HAHKWE CBOETO IMpaBa Ha OMMOKY M TAaKOTO K€ IpaBa y
JIPYroro 4eoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

e QAKTMBHOE YYacTHE B PEIICHUM TMPAKTHYECKUX 3a7ad (B paMKax CeMbH, O0O0pa30BaTEIbHOU
OpTraHHu3aIfy, TOpoJia, Kpas) TEXHOJIOTHUECKON U COIMATbHOM HAIMPaBICHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3NIecKnX 3HaAHUMH;

e HHTEpEC K MPaKTUUECKOMY U3YUYECHUIO MPOQeCcCHii, CBI3aHHBIX C (PU3UKOM;

7) 3K0JI0rMYEeCKOr0 BOCIIMTAHMSI:

e OpHEHTAllMs Ha TpUMEHEHUEe (PU3NYECKUX 3HAHUU IS pelIeHus 3ajad B 00JacTH OKpYXKarolieu
Cpeibl, TUIAHUPOBAHUSI TIOCTYIIKOB U OIIEHKU WX BO3MOXKHBIX MTOCIIEICTBUM JIJISl OKPY>KAIOIIEH CPEIbI;

e 0CO3HAHUE II00aNTBHOTO XapaKTepa SIKOJIOTHUECKHUX MPOOIEM U MyTeH UX pelIeHNUS;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON ¥ MPUPOTHOM Cpebl:

e TOTPeOHOCTh BO B3aUMOJICHCTBUU TIPH BBIMOJIHEHUU WCCIECIOBAHUN M TPOEKTOB (U3UUYECKOU
HaIPaBJIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

e TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO €SI TEIbHOCTD;

e TIOTPEeOHOCTHh B (HOPMHUPOBAHMHM HOBBIX 3HAHWUW, B TOM HHCIe (HOPMYIUPOBATH HACH, TMOHATHSI,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHHUSIX;

e 0OcCO3HaHUE AePUIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

e TUIAHUPOBAHUE CBOETO PA3BHUTHUS B MPHUOOPETEHUU HOBBIX (PU3MUECKHUX 3HAHUM;

e CTPEMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aUMOCBSI3H MPHUPOJBI, OOIIECTBA M SKOHOMHKH, B TOM
YHCIIe C UCIIOJIb30BaHUEM (DPM3UMUECKHUX 3HAHUM;

e OIICHKAa CBOMX JIEUCTBHM C y4YE€TOM BIHUSHHS Ha OKPYKAIOIIYIO CPENy, BO3MOXHBIX TJI00aTbHBIX
MOCJIEACTBHM.



MeTanpeaMeTHbie pe3yabTaThbl

B pe3ynbTare ocBOEHHs MPOrpaMMBbl 10 (PU3UKE HA YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs y 00y4aromerocs
OyayT chopmupoBaHbl MeTampelMeTHbIe pe3yJbTaThl, BKJIIOYAIOIINE I[O3HABATEIbHbIE YHUBEpCAJIbHBIC
y4eOHbIC JCWCTBUS, KOMMYHUKATUBHBIC YHUBEpPCAIbHBIC YUCOHBIC NCHCTBUS, PETYISTHBHBIC YHUBEPCAIbHBIC
y4eOHbIE ACHCTBUS.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

e BBIABJIATH U XapaKTEPHU30BaTh CYILIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);

e YCTaHaBJIMBATh CYIIECTBEHHBIHN MPU3HAK KJIacCU(UKALIUN, OCHOBAHUS 17151 0000IICHHS U CPaBHEHHS,

e BBISBIIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PaCCMaTpHUBACMbIX (DaKTax, NaHHBIX M HAOIIOICHUSX,
OTHOCSIIIMXCS K (PU3MYECKUM SIBIICHUSIM;

e BBISBIIATH MPUYMHHO-CIICJICTBCHHBIC CBS3H NPU U3YUCHUH (PU3NICCKUX SIBJICHUN U MPOIIECCOB, JETIaTh
BBIBO/IbI C HCIIOJIb30BAaHUEM JICTYKTUBHBIX U UHIYKTHUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh TUIIOTE3bI O
B3aMMOCBSI3SX (DU3MYECKUX BEIMYUH;

e CaMOCTOATEIBHO BBHIOMPATH CIOCOO pelieHus yueOHOoM pu3nueckoil 3a1aun (CpaBHEHHE HECKOJIbKUX
BapUaHTOB pELICHUs, BBIOOp Hamboyiee MOAXOAIMIETO C YYETOM CAMOCTOSTEIBHO BBIIEICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBarenbckue 1eiCTBUS:

e HCIOJB30BATh BOIPOCHI KAK UCCIEOBATENLCKUI HHCTPYMEHT ITO3HAHUS;

e TPOBOJUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IJIaHY OIBIT, HECJIOKHBIN (PU3NYECKUI SKCIIEPUMEHT,
HeOOoJIbIIIoE HCcCe0BaHNe (PUBNYECKOTO SIBICHUS;

e OIICHMBATh HA MPUMEHUMOCTH M JOCTOBEPHOCTHh MH()OPMAIHIO, TIOIYYEHHYIO B XOJ€ HCCICIOBAHUS
WM SKCIIEPUMEHTA;

e CaMOCTOATENBHO (OPMYIHPOBATH OOOOMIEHMS W BBIBOABI IO pe3yiabTaTaM MPOBEICHHOTO
HAOIIOICHUS, OTBITA, UCCIICIOBAHMUS,

e TPOTHO3MPOBATH BO3MOXKHOE NallbHEHIIEe pa3BUTHE (PU3MUYECKUX IPOIECCOB, & TAKXKE BBIIBUTATH
MPEOJIOKEHUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

e TPUMEHSATH Pa3IMYHbIE METO/bI, MHCTPYMEHTHI U 3alpPOChl MPU MOUCKE U 0TOOpe MH(MOPMALIUU WIH
JAHHBIX C YYE€TOM IPEIIOKEHHON Y4eOHOH (PU3NIECKOM 3a1auu;

e AHANU3HUPOBATh, CUCTEMATH3UPOBATH U MHTEPIIPETUPOBATh HHPOPMAIIHIO PA3IUYHBIX BUAOB U (popm
IpeJICTaBICHHUS;

e CaMOCTOATEIBHO BBIOMPATh ONTHMAIbHYIO (HOpMY MpencTaBiIeHUs] HHPOPMAIMH U WILTIOCTPUPOBATH
periaemMble 3a7a4i HECIIOKHBIMA CXEMaMHU, TUarpaMMamMu, HHOU rpaduKoi U UX KOMOMHAIUSIMU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIE JeliCTBHUS:

e B X0JI¢ 00CYXJeHUs Y4eOHOro mMaTepuala, pe3yJibTaToB JJa0OpaTOPHBIX PadOT M MPOEKTOB 3a7aBaTh
BOIPOCHI IO CYIIECTBY 00CY»X/TaeMOi TeMbl U BBICKAa3bIBATh UJICH, HAllEJICHHBIC HAa PEIICHUE 3a]]a4l U
nojJepkaHue 0JaroXeaaTeIbHOCTH OOILEHUS;

e COIOCTaBISATH CBOU CYXCHHS C CYKICHUSAMHU IPYTUX YYACTHUKOB JAHANIOra, OOHAPYKUBATh pa3uyKe
W CXOJCTBO ITO3HIIHI;

e BBIPAXAaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e MyOJWYHO TPEACTABIATH pPE3YJbTaThl BBINOJIHEHHOTO (DU3MYECKOro OMmbITa (IKCIEPUMEHTa,
UCCIIETOBAHMSI, IPOEKTA);

e TIOHMMAaTh W HCIIOJH30BATh MPEUMYIIECTBA KOMAHIHON W WHIMBUIYaTbHOW pabOTHI MPH pelIeHUU
KOHKPETHON (hPU3UUYECKOM MPOOIEMBL;

e TPUHUMATh LIETU COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBaTh JEHCTBHUS IO €€ JOCTHXKEHHUIO:
pacmpenensaTh polid, 00CYyXIaTh MPOLECCHl U PE3yNbTaThl COBMECTHON paboThI, 06001IaTh MHEHUS
HECKOJIBKHX JIOJIEH;

e BBINOJHATH CBOIO YacTh PaOOTHI, JOCTUTas Ka4yeCTBEHHOT'O pe3yjbTaTa MO CBOEMY HANpPaBICHUIO U
KOOPJIUHUPYS CBOU JACHCTBHSI C IPYTUMH WICHAMH KOMaHIbI;

e OIIGHMBAaTh KAaueCTBO CBOEr0 BKJIaga B OOMUN TPOAYKT MO KPUTEPUSM, CAMOCTOSITENHHO
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/IEHCTBUSI.

PeryssiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIe /IeiicTBUS
Camoopranuszauus:



e BBIABJIATH MPOOJIEMBI B KHU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOUIMX ISl PeLIeHUs (PU3NYECKUX
3HAHUH;

e OpHUEHTHPOBATHCS B pA3IMYHBIX [OAXO0JAaX MPUHATHS pEUIeHUH (MHAMBUAYAJIbHOE, IPUHATHE
pEIIeHUs B TPy, IPUHATHE PEIISHUN TPYIION);

e CaMOCTOATEIBHO COCTABIIATH AITOPUTM pEUICHUs (U3NYECKON 3a7a4d WIM IJIaHAa UCCIEIOBAaHHS C
YU4ETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpejiaracMbie
BApUAHThI PELICHUN;

e JleNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3 PELICHHE.

CaMOKOHTPOJIb, SMOLHOHAJILHBIH HHTEJIEKT:

e JaBaTh AJICKBATHYIO OLICHKY CUTYallUU U NpeAJiaraTh IUIaH €€ U3MEHEHUS;

e OOBACHATH MPHUYUHBI JOCTHKCHHUS (HEIOCTH)KEHUS) PE3yJabTaTOB JEATEIBHOCTH, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY;

e BHOCHTb KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCIIE B XOJ] BBIMOJHEHUS (PU3NYECKOTO UCCIICIOBAHUS
WJIM NIPOEKTA) HAa OCHOBE HOBBIX 00CTOSITENILCTB, NI3MEHUBILINXCS CUTYAllMH, YCTAHOBJICHHBIX OLINOOK,
BO3HMKIIUX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

e CTaBUTH ceOsI HA MECTO JPYTOro YEJIOBEKa B XOJI€ CIIOpa MM AUCKYCCUU HAa HAYYHYIO TEMY, IOHUMAaTh
MOTHBBI, HAMEPEHHUSI U JIOTUKY IPYroro;

e TMPHU3HABATH CBOE MPABO Ha OIMMOKY NMpH pemeHnH (U3NYECKUX 3aJad WM B YTBEPKICHHUAX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPaBO JIPYroro.

IIpeamerHbie pe3yabTaThI

7- KJ1ace

K koHly oOydeHus B 7-M KJacce IpeIMETHbIE pe3yJlbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

e HCIOJB30BATh MOHATUA: (PU3HUECKUE M XUMHUYECKUE SBJICHMS, HAOMIOJEHNE, YKCIEPUMEHT, MOJEIIb,
TUIOTE3a, €AWHUIBI (U3UYECKUX BEIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHHUS BEIIECTBA
(TBepmoe, *KHUJIKOEe, Ta3000pa3HOE), MEXaHHYECKOe JBMKEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAGKTOpPHs, PAaBHOACHCTBYIONIAs cuia, nedopmanus (ymnpyras, MjacTUdeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/bI;

e paznmuuarh sBiIeHUS (IUQQy3us, TEIIOBOE ABIKEHHE YACTUI[ BEIIECTBA, PAaBHOMEPHOE JBHIKCHHE,
HEPaBHOMEPHOE [BIDKEHHUE, WHEPLUsA, B3aMMOJEHCTBHE Te€J, PaBHOBECHE TBEPIABIX TEI C
3aKpEIUICHHOW OCBIO BpallleHMs, Nepefadya JaBiICHUsS TBEPABIMH TEIAMM, XUIKOCTIMH W Ta3amu,
aTMoc(epHoe AaBlieHHEe, IUIaBaHUE Tell, NPEBpAIleHHs] MEXaHWYECKOW 3HEPruu) MO OMMCAHUI0 HX
XapaKTEpHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

e pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUYECKUX SIBJICHUN B OKpYXAlOIIEM MHpE, B TOM YHUCIIEe
¢uznyeckue SBJICHHS B MPUPOJE: NMPUMEPHl IBUKEHHSI C Pa3IUYHBIMU CKOPOCTSMH B JKHBOM M
HEXUBOM MpHpoJIe, IefiCTBUE CHIIbI TPEHUS B MIPUPOJE U TEXHUKE, BIMSHUE aTMOC(EPHOTO JaBlIeHUsS
Ha )KMBOW OpraHU3M, IUIaBaHHUE PbIO, pblYard B TEJE YEIOBEKa, IPU 3TOM NEPEBOJUTH MPAKTUUECKYIO
3aja4y B yUeOHYIO, BBIICTISATH CYILIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3NYECKUX SIBIICHUIA;

e OIKCHIBaTh U3YyYEHHBbIE CBOMCTBA TeN U (U3NYECKUE SBJICHUS, UCHONB3YS (PU3MUECKHE BEIMYUHBI
(Macca, 00beM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHUJIa YIPYTOCTH,
CUJIa TSKECTH, BEC Tela, cujla TPEeHUs, JaBjlIeHne (TBEpAOro Teja, >KUJIKOCTH, ra3a), BHITAIKUBAIOIIAs
CHJla, MeXaHudeckas paldoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbl, KO3 UIMEHT MOJIE3HOrO
JEHCTBUSL MEXAaHHW3MOB, KMHETHYECKass M MOTEHLHUaJbHas SHEPIus), IpU ONUCAHUM IMPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT MCIOIb3YEMbIX BEIWYHH, X 0003HAUEHUS U eUHUIBI (PU3NYECKIX
BEJIMYMH, HaXOAUTh (OPMYJbl, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKU U3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIMYMH;

e XapaKTepHU30BaTh CBOMCTBA Telsl, PU3NUYECKUE SIBICHUS M MPOLECCHI, HCIOJb3Ys MpaBUIa CIOXKECHUS
cul (BOJb OJHOW mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumesna, IpaBUIO PaBHOBECHS
pbiyara (6J0Ka), «30JI0TO€ MPABHIIO» MEXAHHKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW SHepruu, npu
3TOM JIaBaTh CJIOBECHYIO (hOPMYIMPOBKY 3aKOHA U 3alIMCBIBATh €M0 MATEMAaTHUYECKOE BhIPAXKECHUE;

e OOBIACHATH (PU3NYECKHUE SIBICHHUS, IPOLIECCHl U CBOMICTBA T€J, B TOM YHCJIE U B KOHTEKCTE CUTYyallUi
[IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUYUHHO-CICACTBEHHBIE CBS3H, CTPOHUTH
oObsicHeHHEe M3 1—2 JOrMYecKux IIaroB ¢ OMOpod Ha 1—2 H3Y4YEHHBIX CBOMCTBA (PUINYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;



e pemaTh pacyeTHble 3ahayd B 1—2 JEHCTBHS, HCIONB3YS 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE
¢usnyecKkue BENIMYMHBL: HAa OCHOBE aHalM3a YCJIOBHS 3a/Jayd 3alUChIBaTh KpaTKOE YCIOBHE,
NOJCTABIATh (DU3NYECKHE BEIMYMHBI B (POPMYJIBI M MPOBOAUTH PACUEThI, HAXOIUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMbIE JJI PEIleHUs 3a]a4, OIlCHUBATh PEATUCTUYHOCTD MOJIYYEHHON (U3nYecKoit
BEJIMYUHBI,

e pacno3HaBaTh NMPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PUIUUECKHX METOAOB, B OMHUCAHUU
MCCJIEJOBAHMSI BBIJIEISATH IPOBEPSAEMOE MPEIOI0KEHUE (TUIIOTE3Y), pa3IndaTh U UHTEPIPETUPOBAThH
MOJTyYEHHBIN pe3yNbTaT, HAXOIUTh OLIMOKH B X0JI€ OTbITA, JIeJIaTh BBIBOJIBI [10 €0 PE3yJIbTaTaM;

e TMPOBOJAUTH OIBITH IO HAOMIOJACHUIO (UBWYECKUX SBICHUN WM (PU3MUECKUX CBOWCTB Te:
dbopMynupoBaTh MPOBEpSIEMbIE MPEINOJNOKEHUs, COOUpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI,

e BBINOJHATH IPSIMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl Teja, 00beMa, CHIIBI U TEMIIEpaTyphl ¢
UCTIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, 3aMKCHIBATH MOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

e TPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OHOM (PM3UUECKOI BETUUMHBI OT IPYTOH ¢ UCIOIB30BAHUEM
OPSIMBIX M3MEPEHUN (3aBUCHMOCTH IYTH PaBHOMEPHO ABMXKYIIETOCS Teja OT BPEMEHH JBHKEHUS
TeJNa, CHJBl TPEHHUS CKOJBXKEHHS OT Beca Teja, KadecTBa 0OpabOTKM IOBEpPXHOCTEH Ten u
HE3aBHCHMOCTH CHJIbI TPEHUS OT IUIOMIAN CONPHUKOCHOBEHHUS TEN, CUJIbl YIPYTOCTH OT YAJUHEHUS
IPYKUHBI, BHITAJIKMBAIOLIEH CUIIBI OT 00beMa MOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTHU JKUAKOCTH,
€e HE3aBHUCHUMOCTH OT IUIOTHOCTH Tela, OT TIyOMHBI, HA KOTOPYIO MOTPY>KEHO TeNlO, YCIOBUMN
IUTaBaHMsI TEJl, YCJIOBUN paBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B IJIAHUPOBAHUHM Y4EOHOTO
UCCJIEIOBaHMsI, COOMpATh YCTAaHOBKY W BBIMOJTHATH W3MEPEHHS, CIEAys MNPEAIOKEHHOMY IUIaHy,
(bUKCUpPOBaTh Pe3yIbTATHI MOTYYCHHON 3aBUCUMOCTH (PM3NYECKUX BEIIMYMH B BUJE MPEIIOKEHHBIX
TabNuI ¥ rpaduKoB, IeJaTh BHIBOJBI IO PE3yIbTaTaM HUCCIIECIOBAHUS;

e TMPOBOAWUTH KOCBEHHBIE H3MEPEHUs (U3NYECKHX BEIMYMH (TUIOTHOCTH BEHIECTBA KHIKOCTH U
TBEPJOro Teja, CHJIa TPEHHs CKOJIbKEHUS, TaBICHHE BO3/1yXa, BHITAIKUBAIOIIAS CUIIA, IEHCTBYIOIIAS
Ha TOTPY)KEHHOE B KHJIKOCTh TeNo, KOI((UIMEHT IOJIE3HOTO ICUCTBUS IMPOCTHIX MEXaHH3MOB),
clenysl MpeIIoKEHHOW MHCTPYKIMU: TPU BBIIOJHEHUU M3MEPEHUI coOMpaTh SKCHEPUMEHTANIbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOM BEIUYUHBI,

e co0OJIOIATh MPaBHIIa TEXHUKHU O€30MacCHOCTH MPU padboTe ¢ 1ab0paTOpHBIM 000PYIOBAHUEM;

e YKa3plBaTh MPHUHIMIBI JEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIIMECcs COCYAbI, OapoMeTp, pblyar, MOJABMKHBIA M HEMOABMXKHBIM OJIOK,
HAKJIOHHAs IJI0CKOCTh;

e XapakTepHU30BaTh MPUHLMUIBI JEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPO Ha
UX omnucaHus (B TOM 4YHUCIE: NOJAUIMITHUKH, YCTPOWCTBO BOAOIPOBOAA, THIAPABIMYECKHI Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apeOMETp), UCTOIb3Ys 3HAHUS O CBOMCTBAaX (PU3MUYECKUX
ABJICHUN ¥ HEOOXOAMMbIEe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

e TMPHUBOJUTH NpUMEpPbl (HAXOIUTh HHGPOPMALMIO O NpUMEpax) MPAKTHYECKOTO HCHOIb30BAHUSA
¢u3nyecKuX 3HAHUI B MOBCEIHEBHOM >KM3HM JUIsl oOecrieueHusi 0€30MacHOCTH MpU OOpalleHuu ¢
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbsi U COOJIOAEHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY’KaIOILEH Cpefe;

e OCYHIECTBIATH OTOOpP HCTOYHHUKOB HH(MOpMAIMM B HHTEpHETE B COOTBETCTBUU C 3a/laHHBIM
MIOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUM U MMyTEM CPaBHEHHUS Pa3IMUHBIX HCTOUYHUKOB
BBIJICJIATH MH(POPMALIUIO, KOTOpast ABISETCS MPOTUBOPEUNBON HMIIM MOXKET ObITh HEZOCTOBEPHOI];

e HCIMOJb30BaTh MPU BBHINOJIHEHUN Y4€OHBIX 33/JaHUN HAy4YHO-TIOMYJISPHYIO JUTEPATypy (PU3NYECKOTO
COJIEp)KaHus, CIpaBOYHbIE MaTepuanbl, pecypcsl cetu IHTepHeT, Bnaxerp npHUeMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl HHPOPMALMK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/7aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHHMKOB
uH(popMaluu (U3NYECKOr0 COJEp>KaHUS, B TOM 4YHCJEe MYyOJIMYHO JesaTh KpaTKhue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WIM YUeOHBIX MCCIeIOBAaHUN, IPU 3TOM I'PAMOTHO MCIOJIb30BATh U3YUYEHHBIN
MOHSTUMHBIN anmapar Kypca (pU3uKH, COIPOBOXKAATH BBHICTYIUUICHHE MTPEe3eHTAIINEH;

e IIPH BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN paclpelessiTh OOS3aHHOCTH B TpYyNIeE B
COOTBETCTBUU C IOCTABJICHHBIMH 33/1a4aMH, CJIEIUTh 3a BHIIOJHEHHEM IlJIaHa JIeHCTBUH, aleKBaTHO
OLICHUBATh COOCTBEHHBIM BKJaJ B JEATEIbHOCTb TPYIIIbl, BBICTPAaUBAaTh KOMMYHHKAaTHBHOE
B3aMMOJICIICTBHE, YUNTHIBasi MHEHUE OKPYKAIOIIHX.

8-i kaace



K xoHmy oOydenus B 8-M KJjacce MpeIMETHBIE pe3yJlbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

e HCNOJNB30BaTh IOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE [BM)KEHHE aTOMOB M MOJIEKYI,
arperaTHbIe COCTOSHUSI BEILECTBA, KPUCTAUIMYECKME W aMOp(HbIE Teaa, HACHIIIEHHBIH U
HEHACBILIEHHbIN N1ap, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHS SHEPrus, TEIUIOBOM IBUraTelb,
JJIEMEHTApHBIA AJIEKTPUYECKUN 3apsifi, OJIEKTPUYECKOE II0JIe, IPOBOAHMKU M JHUIJICKTPUKH,
IIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE I10JIE;

e pa3nuuaTh SABJICHMs (TEIJIOBOE paCIIMPEHUE M CXKaTue, TeIlonepenadya, TEIUIOBOE DPABHOBECHE,
CMauMBaHME, KaNWUIIPHBIC SIBICHUSA, MCIAPEHUE, KOHICHCALMSA, IUIABJICHHUE, KPUCTAIUIM3ALUS
(oTBepAeBaHUE), KUIIEHME, Telulonepenadya (TEIUIONPOBOJHOCTb, KOHBEKLMS, M3IIydeHHE),
AJIEKTpU3alldg  Tel, B3aUMOAECHCTBHE 3apsAloB, JCHCTBUS DJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJECHCTBUE MAarHUTOB, IEHCTBUE MATHUTHOIO IIOJIA HA IPOBOJHUK C TOKOM,
AIIEKTPOMAarHuTHas MHIAYKLMS) IO ONKCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;

e pacro3HaBaTh MPOSABICHUE M3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpE, B TOM YHUCIIE
(bu3nyeckue SBJIECHUS B IPUPOJE: MOBEPXHOCTHOE HATSDKEHUE M KANMJUIAPHBIE SBJICHUS B NPHUPOJIE,
KpHUCTaUTBl B Mpupoje, uanydeHne CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 0Opa3zoBaHue
pOChbl, TyMaHa, HHes, CHera, J3JEKTpUYECKHE SBJIEHHS B aTMocdepe, 3JIEKTPUUYECTBO KHUBBIX
OpPraHMU3MOB, MATHUTHOE TI0JI€ 3eMJIH, APEi( MOIIOCOB, POIb MArHUTHOTO TOJIS TSl )KU3HU Ha 3emiie,
HOJSIPHOE CHUSIHME, IpU 3TOM I[EPEeBOJAUTH IPAKTUYECKYIO 3ajadyy B Y4eOHYIO, BBIJICIATh
CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PUZUUYECKUX SBJICHU;

e ONKCHIBaTh M3y4YEHHbIE CBOMCTBA Tel U (PU3MYECKHE SIBICHUS, MCIIONB3Ysl (U3NYECKUE BEITMUMHBI
(TeMriepatypa, BHYTPEHHSSI 3HEPIUs, KOJMYECTBO TEIUIOTHI, yJE€lbHas TEIJIOEMKOCTh BEILECTBA,
yllenbHas TEMJoTa IJIaBJIEHUs, y[esbHas TeloTa MapooOpa3oBaHUs, ylelbHas TEMJoTa CrOpaHus
TOIJINBA, KO3(pPUIMEHT TOJE3HOrO MEHCTBHS TEIJIOBOH MAIIWHBI, OTHOCHUTENbHAs BIAKHOCTh
BO3JyXa, DJJIEKTPUYECKUI 3apsl, CHJIa TOKa, DJJIEKTPUUYECKOE HAIpPsIKEHUE, CONPOTHUBIICHUE
NIPOBOJTHHUKA, yJEIbHOE COMPOTHBIICHHE BEIIECTBA, PA0OTa U MOIIHOCTH AJIEKTPHUECKOTO TOKA), IPU
ONKCAaHUM HPAaBUIBHO TPAKTOBATh (PM3UUECKUH CMBICI MCIIOJIB3YEMbIX BEIMYMH, OOO3HAYCHUS U
eIMHUIBl (PU3NYECKUX BEIMYUH, HAXOAWTh (HOPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEIIMYMHY C JPYI'MMHU BEJIMYMHAMHU, CTPOUTh Tpa(UKH M3YUYEHHBIX 3aBUCHUMOCTEH (u3nueckux
BEJIMYUH;

e XapakTepHU30BaTh CBOMCTBA Tell, (PU3NYECKUE SBJICHUS U IPOLIECCHI, UCTIONIb3YSI OCHOBHBIE IOJI0KEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOEHUs BEIECTBA, NPHUHIMII CYNEPIO3ULMU Tojiei (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsja, 3akoH OMa Juisl ydacTKa IenH, 3aKoH Jxoys—
Jlenna, 3akOH COXpaHEHMsI PHEPrHM, MPU STOM JIaBaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHa H
3aMMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

e OOBACHATH (PU3HUECKHE MPOIIECCH] U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYaI[Uil MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHHE U3
1-2 normyeckux miaroB ¢ onopou Ha 1—2 U3y4EeHHBIX CBOWCTBA (PM3MUECKUX SIBJICHMUH, (PU3HUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEM;

e pemarh pacueTHble 3a7aud B 2—3 JAEMCTBHS, HUCHONB3YS 3aKOHBI M (DOPMYJbI, CBS3BIBAIOIIUE
¢u3nyeckue BENUYMHBL: Ha OCHOBE aHAlM3a YCJIOBUS 3a/layd 3allUChIBaTh KpaTKOE YCIIOBHE,
BBISIBJISITH HEJOCTATOK JTAHHBIX JIJISl pEIICHUs 3aJauyd, BBIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOUMbIE
JUIS €€ pelIeHus], MPOBOAUTh PACUEThl U CPABHUBATH MOITYYEHHOE 3HaUeHUE (PU3UUECKOM BEJIMUUHBI C
W3BECTHBIMU JIaHHBIMU;

e pacro3HaBaTh MPOOJIEMBl, KOTOPbIE MOXKHO PELIMTh MPU MOMOIIX (PU3UYECKUX METOAOB, HCIIOJIB3YS
ONMCAHNUE HCCIEIOBaHMs, BBIICIATH MPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBATh IPAaBUIBHOCTh
NOpsIIKa IPOBEEHUS HCCIEN0BaHNUs, 1€TIaTh BbIBOBL;

e TPOBOJUTH ONBITHI MO HAOMIOAEHUIO (U3MYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB Tel
(KanuJUIIpHBIE SBJICHUS, 3aBUCUMOCTH JABJICHHS BO3/yXa OT €ro o0beMa, TeMIlepaTypbl, CKOPOCTH
mpolecca OCThIBaHMS U HAarpeBaHUS NpPH M3JIYYEHHU OT IIBETa H3Iydaroliel (MOrIouaromiei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOABI OT TEMIEPATYPHI KUAKOCTU U IUIOIIAIU €€ TOBEPXHOCTH,
AIIEKTpU3ALUA TeJl M B3aUMOJICHCTBUE DJIEKTPUUECKUX 3aps/iOB, B3aUMOJECHCTBHE MMOCTOSHHBIX
MarHuTOB, BU3yalIU3alysl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, JEMCTBHUSI MAarHUTHOTO IOJIS HA
MIPOBOJAHMK C TOKOM, CBOWCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJIBUraTelis MOCTOSHHOIO TOKa):



dopMynMpoBaTh TpPOBEpsSEMBbIE NPEANOIOKEHUS, COOMpaTh YCTaHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUs, OIIMCHIBATh XO/] OIbITA U (POPMYIHPOBATH BBIBOBI;

e BBINOJHATH MpPSMbIE W3MEPEHUS TEMIIEpPaTyphbl, OTHOCUTEIBHON BIIQYKHOCTH BO3AYyXa, CHJIBI TOKa,
HaNpsDKEHUsT C  MCIOJIb30BAaHMEM AHAJIOrOBBIX MPUOOPOB M AATYMKOB (PU3UYECKUX BEJIWYMH,
CpaBHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM a0COIIOTHOM MOTPEIIHOCTH;

e IIPOBOJAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHON (PM3UYECKOM BETUUMHBI OT JPYTOH C MCII0JIb30BaHUEM
OpSAMBIX M3MEPEHHUH (3aBHCUMOCTh CONPOTUBJICHUS MPOBOAHMKA OT €ro JUIMHBL, IJIOUIaU
HONIEPEYHOI0 CEYEHUsl U YJEJIBHOIO COIPOTHBIICHHS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA, MAYLIETO
yepe3 IMPOBOJHUK, OT HANPSHKEHUS Ha MPOBOJHHUKE, HCCIEAOBAHHE IIOCIEIOBATEIBHOTO U
HapajjIeIbHOTO COEMHEHWH MPOBOAHUKOB): IUIAHUPOBATh MCCIIEJOBAHUE, COOMpaTh YCTAHOBKY U
BBIMOJIHATh M3MEpPEHHs, Cleays MPeIOKEHHOMY IUIaHy, (UKCHPOBATh PE3ylbTaThl IMOJYyYCHHOH
3aBUCUMOCTH B BUJI€ TaOJIUI] U I'paHKOB, AeIaTh BIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

e TMPOBOJUTH KOCBEHHBIC H3MEpeHHs (u3nuecKnX BeNWYMH (yAeTIbHAas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHUBJIEHUE IIPOBOJHMKA, pab0Ta M MOLIHOCTb 3JIEKTPUYECKOI0 TOKA): MJIAHUPOBATh U3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJleIys MPEII0KEHHONM HMHCTPYKIMH, W BBIYUCIATH
3HA4YEeHUE BEJIMYHHBI;

e cOOJIONATH MpaBUIIa TEXHUKH 0€30IMacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;

e XapakTepHU30BaTh MPUHLMUIIBI JEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB ¢ ONOpOH Ha
UX ONMUcaHus (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBasi TypOMHA, aMIIEepMETD,
BOJIETMETP, CUETUHMK SJICKTPUYECKOH 3HEPruM, JIEKTPOOCBETUTENIbHBbIE IMPUOOpPHI, HarpeBaTeIbHbIE
AIIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKHE MPEIOXPAHUTEIH, HIEKTPOMArHuT, JIEKTPOABUTATEh
IOCTOSIHHOTO TOKa), WCHOJb3ys 3HAaHUS O CBOMCTBaXx (pU3MYECKUX SBJICHUH M HEoOXOIUMbIe
¢u3nveckre 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOWCTBA M M3MEPHUTEIbHbIE NPHOOPHI IO CXeMaM U
CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, NICHXPOMETP, TUTPOMETP, IBUTATEIh
BHYTPEHHEI'0 CrOpaHMsl, 3JIEKTPOCKOIl, PEOCTaT), COCTaBIATh CXEMbl 3JIEKTPUUECKUX Lene ¢
IIOCJIEZIOBATEIbHBIM U HApaUIeIbHBIM COECIMHEHHEM JJIEMEHTOB, Pa3inyasi YCIOBHbIE 0003HAYCHUS
3JIEMEHTOB JIEKTPUYECKUX LIeTIeH;

e TMPHUBOJUTH NpPUMEpPHI (HAXOIUTh HWHPOPMALMIO O TpPUMEpax) NPAKTHIECKOTO HCIOIH30BAHUS
¢u3nuecKkux 3HaHUN B IOBCEAHEBHOM JXKM3HU Ajs obecriedeHus 6€30MacHOCTU MpU OOpalleHUH C
npubopaMu ¥ TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3II0pOBbsI U COOJIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpenie;

e OCYHIECTBIIATH NMOWCK MH(pOpMAIK (HPU3UIECKOTO COCPIKaHUS B MHTEPHETE, HA OCHOBE MMEIOIINXCS
3HaHUH W TyTeM CpaBHEHMS JONOJHHUTEIbHBIX HMCTOYHHKOB BBLACIATH HH(OpMAIUIo, KOTOpas
SIBIISIETCS IPOTHBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOIA;

e HCIOJB30BaTh NMPH BBHINOJHEHUH YYE€OHBIX 33JaHUI HayYHO-TIONMYJISIPHYIO JIUTEPATypy (pusnueckoro
CONepKaHWs, CIpPaBOYHBIE MaTepUalbl, pecypchl ceTh VIHTepHeT, BiIaieTh MNpHEeMaMu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HH(POPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE M KpPaTKUE YCTHbBIE COOOIEHHs, 00001as MHPOpMAILUIO U3
HECKOJIbKUX HMCTOYHUKOB (DU3NYECKOTO COJEp’KaHHWs, B TOM 4YHCIE MyOIMYHO TMPeICTaBIATh
pe3yIaBTAThI MPOEKTHOW WIJIM MCCIIEIOBATEIBCKON AEATEIBHOCTH, TIPU 3TOM I'PaMOTHO HCIOJIh30BATh
U3y4EHHBIN MOHATUHHBIN anmnapar Kypca (pU3uKH, COPOBOXKIATh BBICTYIJICHHE ITPE3CHTALIUEH;

e TMPH BBINOJHEHUH YUYEOHBIX TPOEKTOB M HCCIEHAOBAHWIA (PH3MUECKUX IPOLECCOB paCIpeNeNsTh
00513aHHOCTH B TpYMIE€ B COOTBETCTBUHM C IOCTABJIEHHBIMHU 33JauyaMH, CIEAUThH 3a BBHIIOJHEHHUEM
TUTaHa JCWCTBUI U KOPPEKTHPOBATh €T0, aJIeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIA[] B IEATEILHOCTh
IpYyMNIbI, BBICTpaUBaThb KOMMYHHUKATHBHOE B3aUMOJCWCTBUE, MPOSABIAS TOTOBHOCTH pa3peuath
KOH()JIMKTHI.

9-it knace
K xoHmy oOy4deHns B 9-M KJjacce IpeIMETHBIE pPe3yNbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

e HCIONB30BATh TOHATHS: CHUCTEMa OTCYETa, MaTepUallbHAs TOYKA, TPAEKTOPHS, OTHOCHTEIHHOCTH
MEXaHUYECKOro JIBWXEeHHUs, Aepopmanus (ynpyras, IacTHUecKas), TpeHHe, [IEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTD M MEPErPy3KH, IEHTP THKECTH, aOCOTIOTHO TBEPIOE TEIO, IIEHTP TSKECTH
TBEPJIOTO Tejla, paBHOBECHE, MEXaHWYECKHUE KoJeOaHHUs U BOJHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK,
DIIEKTPOMArHUTHBIE ~ BOJIHBI, IIIKaja dJIEKTPOMAarHWTHBIX  BOJIH, CBET, OJM30PYKOCTH |



JaTbHO30PKOCTh, CIIEKTPHI UCITYCKaHHS U MOTJIOIIEHUS, alb(a-, 0eTa- 1 raMMa-u3Iy4eHus, H30TOIIbI,
AJlepHAst DHEPTeTHKA;

e pa3nuyarh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE
NpSAMOJIMHEHHOE JBUKEHUE, CBOOOJHOE MaJCHUE TEJ, PAaBHOMEPHOE ABM)KEHHE I10 OKPYXKHOCTH,
B3aMMOJICHICTBHE TeJ, PEAaKTUBHOE MABIDKEHHE, KoJeOaTelbHOE JABIDKEHHE (3aTyXaroume |
BBIHY)KJICHHbIE KOJe0aHMsI), Pe30HAHC, BOJHOBOE [BM)KEHUE, OTPAXKEHUE 3BYyKa, INPSIMOJIMHEIHOE
pacrnpocTpaHEHHE, OTPaKEHHE M IIPEJIOMIIEHUE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasjio)keHue Oenoro CBeTa B CIHEKTP U CJIOXKEHHE CIEKTPAJbHBIX I[BETOB, IUCIIEPCHUS CBETA,
€CTECTBEHHAsI PAIMOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CHEKTPA M3JIY4YEHMsI) IO ONUCAHUIO
UX XapaKTEpHBIX CBOICTB U HA OCHOBE OINBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SBICHUE;

e pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3NYECKUX SIBICHUH B OKpYyKarolleM Mupe (B TOM 4HCIe
¢du3nyeckue sBIEHUS B MPUPOJE: NMPUIUBBI U OTIMBBI, ABMKEHUE IutaHeT COJIHEYHOM CHCTEMBI,
PEaKTUBHOE J[IBJKEHUE >KMBBIX OpPIaHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMM, 3EMIIETPSICEHHE,
ceificMuyeckue BOJIHBI, LlyHaMH, 9XO0, L[B€Ta TeJ, ONTHUYECKUE SBJICHUS B MPHUPOJE, OMOIOrHYecKoe
JeiicTBUE BUAMMOTO, YJIbTPa(QHONETOBOIO W  PEHTICHOBCKOTO M3JIyY€HHUH, €CTECTBEHHBIN
palMOaKTUBHBIA ()OH, KOCMHUYECKHE JIydd, PaJMOAKTHBHOE W3Iy4EHHE NPUPOAHBIX MHHEPAJIOB,
JIEICTBUE paJMOaKTUBHBIX M3JIYy4EHMH HaA OpraHu3M 4eJOBEeKa), IpPU OTOM I[EPEBOAUTH
NPAaKTUYECKYI0 3a/ady B y4eOHYIO, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA (NPU3HAKU) (PU3MUECKUX
SIBIICHHI;

e ONKCHIBaTh M3y4YEHHbIE CBOMCTBA Tel U (DU3MYECKHE SIBICHUS, MCIONB3Ysl (U3NYECKUE BEITMUYMHBI
(cpenHsist ¥ MTHOBEHHAsI CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JBH)KEHUU, YCKOPEHUE, [TEpEMEILEHUE,
IyTh, YIJIOBasi CKOPOCTb, CUJIa TPEHMs, CHUJAa YIPYTOCTH, CUJIA TSXKECTH, YCKOpPEHHE CBOOOJHOIO
NaJeHUs, BEC Tejla, UMIYJIbC Tela, HMIIYJIbC CHJIbl, MEXaHU4ecKas padoTa M MOLIHOCTb,
NIOTEHLMAJbHASL JHEPrus Teja, MOAHITOrO HaJl IIOBEPXHOCTBIO 3€MJIM, IOTCHLMAJIbHAs SHEprus
CKATOM MpPYXUHBI, KUHETUYECKAs SHEPIus, IMOJHAsT MEXaHWYEeCKash SHEprus, Mepuoj] M 4YacroTa
KosieOaHu, AJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, II0Ka3aTellb
IIPEJIOMJICHUSI CPEJbl), IPU ONMCAHUM INPABUIBHO TPAKTOBATH (PU3MUECKUH CMBICI HCIOJIB3YEMBIX
BEJIMYMH, OOO3HAYEHUS U €IUHMLBI (U3NYECKUX BEIMYUH, HAXOJUTh (OPMYIIbI, CBS3bIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTh TpapuKH HM3yYCHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

e XapaKTEePHU30BaTh CBOMCTBA Tell, (U3UYECKUE SIBICHUS M IMPOLECCHI, UCTIONB3Ysl 3aKOH COXPAHEHUS
SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHMS, IPUHLUI CYNEPHO3ULUN CUJl, IPUHIUI OTHOCUTEIBHOCTH
["anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3aKOHBI OTPAKEHUS U IPETOMIICHUS
CBETa, 3aKOHBl COXPAHEHUS 3aps0OBOTO M MAacCOBOTO YHUCEN IpPH SANEPHBIX PEAKLUAX, MPU ITOM
JIaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIIMCHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHNUE;

e 00BACHATH (PU3NYECKUE MTPOLIECCH] U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyallUui MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3
2—3 JOTMYeCKHX ILAroB ¢ OMOpoil Ha 2—3 M3yYeHHBIX CBOMCTBA (U3NYECKUX SIBICHUH, (PU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pemaTh pacueTHbIC 3aJaud (OMHUpAIOLIMecs Ha CUCTeMy W3 2—3 ypaBHEHUIl), MCIIOJIb3Ysl 3aKOHBI U
(dbopMyIibl, cBsI3bIBatOIIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAM3a YCIIOBUS 33aJa4d 3allChIBaTh
KpaTKoe YCJIOBHE, BBIABIATH HEAOCTAIOLIME WIM W30BITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U
bopMyIbl, HEOOXOAMMBIE [UIsl DPELIEHHUS, MPOBOAMTH pPACUYEThl U OLEHUBATh PEATUCTUYHOCTH
HOJY4EHHOT0 3HaYeHUs (PU3NUYECKOI BETMUNHBL;

e pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEUIUTh MPU MOMOILIU (U3UUYECKUX METOJO0B, UCHOIb3Ys
ONMCAHNUE HCCIEIOBaHMs, BBIICIATH INPOBEPSIEMOE NPEANOJIOKEHNE, OLIEHUBATh IPAaBUIBHOCTh
NOpsIKa IPOBEJCHUS UCCIIEeI0OBaHU, 1E1aTh BbIBOJIbI, HHTEPIPETUPOBATh PE3yNIbTaThl HAOII0IeHUN
Y OIIBITOB;

e TPOBOJUTH OMBITHI MO HAOMIOAEHUIO GU3NYECKUX SBJICHUN WIN (GU3NYECKUX CBOUCTB Tell (M3yyeHUE
BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHs] JHEPIruH, 3aBUCHUMOCTh Iepuoja KoJeOaHui
NPYKUHHOTO MasiTHUKA OT MAaccChl TPy3a U JKECTKOCTH MPYXHHBI U HE3aBUCUMOCTbh OT aMIUIUTY/bI
MaJIbIX KoJIeOaHUH, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pa3jokKeHue OeIoro cBera B CHEKTD,
U3Y4YE€HHUE CBOMCTB H300pakeHUsT B IUIOCKOM 3€pKaje M CBONCTB H300pakeHUs IpeiMera B
cobOuparonieid  JiuH3e, HAONMIOJEHHWE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB  M3JIY4EHHs):
CaMOCTOSITENIbHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOro Habopa 00OpyAOBaHHS, OMUCHIBATH XOJ
OTIBITA U €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOJIBI,



NPOBOJUTH MPHU HEOOXOTUMOCTH CEpUI0 TPSAMBIX HW3MEPEHUH, Ompenensis CpeaHee 3HaueHHue
U3MepsieMo BeTWYHHBI ((POKYCHOE pPACCTOSHHE COOHMpAONIeH JMH3bI), 00OCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEepUTENHLHOr0 Ipudopa);

IIPOBOJIUTh HCCIEIOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEIMYMH C HUCIOJIb30BAHUEM MPAMBIX
U3MEpEeHUil (3aBUCHUMOCTh IyTH OT BPEMEHHM INPH PAaBHOYCKOPEHHOM JABIDKEHHHM Oe€3 HavaabHON
CKOpOCTH, Iepuoja KoyeOaHWH MaTeMaTH4eCKOro MasTHMKAa OT [UIMHBl HUTH, 3aBUCUMOCTH Yria
OTpaKEHHsI CBETa OT YyIyla MaJeHUs W yria MpeJoMIICHHS OT yria MaJeHus): IUIAaHUPOBATh
UCCIICIOBAaHUE, CAMOCTOSTENIBHO COOMpaTh YCTAHOBKY, (MKCHUPOBATh pPE3YyJbTAaThl IOJy4EHHON
3aBHCUMOCTH (PU3MUYECKMX BEIUYMH B BUAE TAONUIl U TpaduKOB, J€aTh BBHIBOJBI MO pe3yabTaTaM
UCCIIC/I0BaHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3NUECKUX BEIMUYUH (CPEIHsSI CKOPOCTh U YCKOPEHHE Tella MPH
PaBHOYCKOPEHHOM  JIBUKEHHUH, YCKOpPEHHE CBOOOJHOIO MAaJeHMs, JKECTKOCTb IPY>KUHBI,
KOO(QQUIMUEHT TPEeHUs CKOJBKEHHUS, MEXaHWdyeckas padoTa M MOIIHOCTh, YacTOTa U TIEPUOJ
KoJIeOaHUHT MaTeMaTHYeCKOro W HPY)KUHHOI'O MAasTHUKOB, ONTHYECKass CHJa cOOMparolleil JUH3BI,
paIuMOaKTUBHBIA (POH): MJIAHUPOBATH H3MEPEHHUS, COOMPATh HKCHEPUMEHTAIBHYIO YCTaHOBKY U
BBINOJIHATh U3MEPEHMs, CIeAysl NMPEeNIOKEHHOM HMHCTPYKLIMH, BBIYMCIATH 3HAYEHHUE BEIUYMHBI U
aHAJM3UPOBAThH MOJyYCHHBIE PE3YIbTATHI C YIETOM 3a/JaHHON MOTPEIIHOCTH H3MEPEHHIA;
co0Jr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaToOpHBIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKH M3yYCHHBIX (DU3MYECKUX MOJIENCH: MaTepralibHas TOYKa, a0COIIOTHO

TBEPJOE TEN0, TOYEUYHBbIH HCTOYHUK CBETa, JIyd, TOHKAas JIMH3a, IUIAHETapHas MOJENb aTroMma,
HYKJIOHHAs1 MOZIETTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIIBI AEHCTBUS U3YYEHHBIX PUOOPOB M TEXHUYECKUX YCTPOHUCTB C ONOPOH Ha
UX ONWCaHus (B TOM YHCJE: CHHIOMETpP, JATYMKH IMOJIOKEHHS, PACCTOSHUS U YCKOPEHHs, PaKera,
9XO0JIOT, OYKH, HNEPUCKOI, (oToarmnapar, ONTUYECKUE CBETOBObI, CIIEKTPOCKOI, JT03UMETpP, Kamepa
Bunbcona), ucrons3ys 3HaHUS O CBOWMCTBAX (PM3UYECKUX SIBJICHUN W HEOOXOIMMBbIC (U3NYECKHE
3aKOHOMEPHOCTH;

MCTIOJIB30BATh CXEMBI M CXeMAaTUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKHX YCTPOMCTB, H3MEPHUTEIBHBIX
nprOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB NPU PELICHUH Y4eOHO-IIPAKTUYECKUX 3a/1a4, ONTUYECKHUE
CXEMBI JIJIsl IOCTPOEHUSI U300paKEHU B IIJIOCKOM 3€pKajie U coOuparoiien JI1uH3e;

IPUBOAUTH TNpPUMEPHl (HAXOAUTh HMH(POPMALMIO O MpUMepax) MPaKTUUECKOro HCIOIb30BaHUS
¢u3nUecKuX 3HAHWN B TIOBCEAHEBHOW JKU3HU Ui oOecriedueHus: 0€30MacHOCTH NpU OOpAlICHUH C
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3]I0pOBbsi M COOJIOAEHUS HOPM
HKOJIOTHYECKOTO MOBENICHHS B OKPYKaIOIIEH Cpee;

OCYLIECTBIATh MOUCK HHpOpMalLUU (U3NYECKOTO COJEpKAHUS B HHTEPHETE, CaMOCTOSATENBHO
bopMymHpys TOWCKOBBIM 3ampoc, HAXOAWTh IYTH OIPEIeIICHUs] JOCTOBEPHOCTH IOyYSCHHOMH
UH(pOPMAaLIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JONIOJTHUTEIbHBIX UCTOYHUKOB,;

WCITIOJIH30BATh MPH BBHIMOJHEHUN YUEOHBIX 3a/laHUH HAYYHO-TIOMYISPHYIO JIUTEPATypy (U3NIECKOTO
COJepKaHUsA, CIpaBOYHbIE MaTepualibl, pecypchl ceTh VIHTepHeT, BiaAeTh IpHEMaMHu
KOHCIIEKTHPOBAHU TEKCTa, peoOpa3oBaHus HH(POPMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3J/1aBaTh COOCTBEHHbBIE MMCbMEHHbIE M YCTHBIE COOOLIECHHSI HA OCHOBE MH(OPMAIMH M3 HECKOJIbKUX
UCTOYHUKOB (DU3MUYECKOTO CONEpIKAHMs, ITyOJHMYHO TIPEACTABIATh Pe3yIbTaThl TPOEKTHOH WK
UCCIIEIOBATEIbCKONW JEATENbHOCTH, NMPU 3TOM I'PAMOTHO HCHOJIb30BATh M3YyYCHHBIM MOHSATUHHBIN
ammapar Hu3y4aeMoro pasjena (U3WKH W CONPOBOXKIATh BBICTYIUIGHHE NPE3CHTAIMEH C y4eToM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

TemaTnuyeckoe NJIaHUPOBaAHUE

7-W KJace
KoanuecTBo yacos DJIeKTPOHHbIE
Ne n/x HaumeHoBaHnue pa3nejioB u (undposbie)
B TeM NPOrpaMmbl Beero KonTtposbubie | [IpakTHyecKue | ggpazoparebHbie
padoThI padoThI pecypesl
Paszpnen 1. ®dusuka u ee poJib B IO3HAHUM OKPY:KaI0LIEro Mupa
bubnmnoreka O®IUC  «MOSA
1.1 ®dusnka — HayKa o mpupojae | 2

IIKOJIa» — lesson.academy-




content.myschool.edu.ru/03/07

®usuka, 7 xmacc, PTAOY BO

1.2 DOHU3NYCCKUE BEITUYNHBI 2 «I"0CYyIapCTBEHHBIH YHUBEPCHTET
IPOCBEIICHUSI»
EcTecTBEHHO-HAY4YHbBIH METO] @usuxa, 7 xnace, PI'AOY BO
1.3 2 «'0CynapCTBEHHBIH yHUBEPCUTET
TO3HAHMS TIPOCBEIICHUSI
Wroro mo paszneny 6

Pasneu 2. [lepBoHayasibHbIE CBeIeHNsI 0 CTPOCHUM BelllecTBa

2.1 CrtpoeHue BelecTna 1
JIBUKEHHE U B3aUMOICHCTBIE @usixa, 7 knace, PTAOY BO
2.2 2 «'0CyIapCTBEHHBII YHUBEPCUTET
lIaCTI/ILI BemeCTBa HpOCBeHleHI/I}I»»
ArperaTHble COCTOSIHUS @usixa, 7 knace, PTAOY BO
2.3 2 «0CyIapCTBEHHBII YHUBEPCUTET
BemeCTBa HpOCBeHleHI/I}I»»
Uroro no pazneny 5

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Te

3.1 MexaHH4eCcKOe IBUKEHIE 3
bubmuoreka  OI'UC «MOs
3.2 WHueprus, macca, TUIOTHOCTL | 4 HIKOIa» — lesson.academy-
content.myschool.edu.ru/03/07
®uzuka, 7 kmacc, PrAOY BO
3.3 Cuna. Bunbl cun 14 «["ocynapCTBEHHBIN YHUBEPCUTET
MPOCBCUICHUA» »
Utoro no pazneny 21

Pasnen 4. /laBjieHue TBepAbIX TeJl, dKUAKOCTEH U ra30B

[aBnenue. [Tepenaua

Bubmmoreka  OI'UC «MO4

4.1 JABJICHUS] TBEPABIMHU TeJaMmH, | 3 IIIKOJIA — lesson.academy-
KUIKOCTSIMH U Ta3aMH content.myschool.edu.ru/03/07

®dusuka, 7 kinace, ®«I'AOY BO

4.2 JlaBiaeHHe KUJIKOCTH 5 «"0CyIapCTBEHHBIH YHUBEPCHTET
TMPOCBEIICHUAM»
®dusuka, 7 kinace, ®«I'AOY BO

4.3 ATMocdepHOe TaBIeHHE 6 «"0CyIapCTBEHHBIH YHUBEPCHTET
TMPOCBEIICHUAN»

44 JlelicTBuEe KHUJIKOCTH M Trasa v

' Ha IIOTPY’KEHHOE B HUX TEJIO
Uroro no pazneny 21

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus

5.1

PabGora u MOIIIHOCTH

3

bubmmoreka  ®I'UC  «MOA
LIKOJIa» — lesson.academy-
content.myschool.edu.ru/03/07

5.2

HpOCTBIe MEXAaHU3MBI

®dusuka, 7 kinacc, DI'AOY BO
«[ocyapCTBEHHBI YHUBEPCHUTET
MIPOCBEICHUSI»

5.3

Mexann4geckas OHEPIusa

®dusuka, 7 kiacc, DI'AOY BO
«[ocymapCTBECHHBIH YHHUBEPCHTET
TIPOCBELLEHUS»




Hroro no pasneny 12
[ToBTOpEeHME 3
OBHIEE KOJIMYECTBO YACOB 68 4 12
I1O ITPOI'PAMME
8- Kiacc
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3genoB M (uudpossbie)
n/n TeM MPOrpaMMbl Beero Kontposbneie | [IpakTuueckne | ogpazosareibHbie
padoThI padoThI pecypcebl
Paznen 1. TensioBble siBJIeHUS
bubanoreka ®I'UC «Mos
1.1 Crtpoenue u cBOICTBa BellecTBa | / mxona»  — lesson.academy-
content.myschool.edu.ru/03/08
®dusuka, 8 kimacc, PI'AOY BO
1.2 TeruoBbie IpoLIeCcChI 21 1 5 «"ocymapcTBeHHBIH
YHUBEPCUTET IPOCBEILECHUSIN
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHMTHBIE SIBJIEHUS
DneKkTpudeckue 3apsabl. bubmmoreka ®I'UC «MOS
2.1 3apsokeHHblE  Teda W ux |/ 1 mkona» —  lesson.academy-
B3aUMOJIEHCTBHE content.myschool.edu.ru/03/07
o o bubnnorexka ®I'UC «MOS
2.2 Hoctosubiii HICKTPHACCKII o 2 7 mkona» — lesson.academy-
TOK content.myschool.edu.ru/03/07
bubnnorexka ®I'UC «MOS
2.3 MarsuTHsbIC SBICHUS 6 1 15 mkona» — lesson.academy-
content.myschool.edu.ru/03/07
dusmka, 8 ximace, PI'AOY BO
2.4 DneKTpoOMarHuTHasT MHIYKIIUS 4 «ocymapcTBEHHBIIA
YHUBEPCUTET IPOCBEILECHUSIN
Wroro mo paszneny 37
bubmuoreka ®I'MC «MOS
[ToBTOpenue 3 mkona» —  lesson.academy-
content.myschool.edu.ru/03/07
OBHIEE KOJIMYECTBO YACOB IIO 68 4 145
I[TPO'PAMME ’
9-if KJ1acc
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaunmenoBanue pasgeinoB u (uudgposbie)
n/n TeM NPOrpaMMblI Beero KonTtposbubie | [IpakTHueckue | ggpazoparebHbie
padoThI padoThI pecypcebl
Paznen 1. Mexanuveckue siBJieHUsI
MexaHudeckoe JBIKEHHE U bubmiorexa  OIUC ~ «Mos
1.1 6 10 1 mkona» — lesson.academy-
CIIOCOOBI €0 OTHCAHMA content.myschool.edu.ru/03/09
1.2 BzaumopeiicTsue Tei 20 1 3 Dusuica, 9 Krace, ?FAOV BO
«l"ocynapcTBeHHBI




YHHUBEPCHUTET ITPOCBEIICHIS )

Bubaumoreka OI'MC  «Mos

13 3aKOHBI COXpaHEHUs 10 3 wkona» — lesson.academy-
content.myschool.edu.ru/03/09

Wroro mo paszneny 40

Paznen 2. Mexannueckue KoJ1e0aHUs U BOJHDBI
bubnaunoreka ®I'MC «Most

2.1 MexaHn4eCcKHe KoIeOaHus 7 3 mikona» — lesson.academy-
content.myschool.edu.ru/03/09
bubnaunoreka ®I'UC «Most

2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 uikosa» — lesson.academy-
content.myschool.edu.ru/03/09

Hroro no pazueny 15

Pasznen 3. 3ﬂeKTp0MaFHI/ITHOe MoJi€ ! 3JICKTPOMATIHUTHBIC BOJIHBI

ONEeKTpOMarHUTHOE  MOJE U

Bubamoreka OI'MC  «Mos

3.1 6 2 mkoma» — lesson.academy-
SJICKTPOMAIHUTHBIC BOJIHbI content.myschool.edu.ru/03/09
Wroro mo pazneny 6
Pa3znea 4. CBeToBbIe IBJICHHS
®dusuka, 9 kinace, DI'AOY BO
4.1 3aKOHBI pacIpoCTpaHeHus cBeTa | 6 2 «ocynapcTBeHHBIH
YHUBCPCUTCT MMPOCBCILICHUIAM»
®dusuka, 9 kiacc, P«I'AOY BO
4.2 JlunH3el U onTUyecKue Npubopsl | 6 3 «ocynapcTBeHHBIN
YHUBCPCUTCT MMPOCBCILICHUIAM»
Pasnoskenne 6emoro ceera B bubmiorexa  OIUC  «Mos
4.3 3 2 mkona» — lesson.academy-
CIIEKTp content.myschool.edu.ru/03/09
Hroro no pasneny 15
Pa3nen 5. KBanToBbI€e SIBJICHUS
bubmmoreka ®I'UC «Mos
Hcmyckanm H  TIOT HHI
5.1 ClIyCcKaHue OTJIOMICHAC | 4 1 mxona» — lesson.academy-
CBCTa aTOMOM content.myschool.edu.ru/03/09
dusmka, 9 ximace, PI'AOY BO
5.2 CtpoeHne aTOMHOTO sipa 6 1 «"ocyapCTBEHHBIH
YHHUBEPCHUTET MTPOCBEILECHIS»»
dusmka, 9 ximace, PI'AOY BO
5.3 SnepHbie peakuu 7 1 1 «"ocyapCTBEHHBIH
YHHUBEPCHUTET MPOCBEILECHISI»»
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000IIaI01IM I MOYJIb
[ToBTOpenne u  oOoOuieHHe Bubmmoreka ®OIUC  «Most
6.1 cojepxaHus Kypca ¢usuku 3a|9 2 mkona» — lesson.academy-
7—9-i KTace content.myschool.edu.ru/03/09
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB IIO 102 3 97

I[MTPOI'PAMME




IIpoBepsiembie TpeGoBaHu K pe3yabTaTtam ocBoeHus OOII u 3jieMeHTBI co/lep:KaHusl

B ¢enepanpHbIX M pErHOHAIBHBIX MPOLEAYpaX OLEHKH KadecTBA OOpa30BaHMS HCIONb3YETCs MEpedYeHb
(kogudukaTop) pacnpeaeIeHHBIX M0 KilaccaM MPpoBEpseMbIX TpeboBaHuH K pesyiabratam ocBoeHus OOIT OO0
Y 3JIEMEHTOB COJIEpKaHUA 1O (PU3HKE.

7-# KJace

IIpoBepsiemblie TpeGoBaHus K pesyjabraTam ocBoenusi QOII

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mnpeaMeTHbIe Pe3yJbTATHI OCBOEHHMSI OCHOBHOH 00pa3oBaTe/JbHOM
NPorpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

11

Hcnons3oBaTh HN3YUCHHBIC ITIOHATHUA

1.2

Paznuyath sBIEHUS MO ONUCAaHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE PUINIECCKOE SIBIICHUE

1.3

Pacrio3naBath mposiBiieHHE HU3YYEHHBIX (U3MUYECKUX SIBIICHHI B OKPYXKAIOIIEM MHUpE, B
TOM 4ucie PU3NIECKUE SIBICHUS B TIPUPOJIE, IPU ITOM MEPEBOIUTH MPAKTUYECKYIO 33729y
B yueOHYI0, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3UUECKUX SBICHHIMA

1.4

OnuceiBaTh HU3YUCHHBIC CBOMCTBa Tell U (I)I/I3I/I‘16CKI/I6 SIBJICHUS, HUCIIOJIb3YA (1)I/I3I/I‘leCKI/IC
BCJIMYHHBI, IIPpU ONHMCAHHWU IPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘-IGCKI/If/'I CMBICJI HCIIOJIB3YCMBbIX
BCINYHNH, HX 0003HaUYeHHs U CAMHHNIBI (I)I/ISI/I‘ICCKI/IX BCINMYHMH, HaXOJUTb (I)OpMy.]'ILI,
CBA3LIBAOIIUC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIMYMHY C JpyruMu BCIMYUMHAMH, CTPOUTH
Fpaq)I/IKI/I N3YUCHHBIX 3aBUCUMOCTEH (bPISI/I‘ICCKI/IX BCJIMYHMH

1.5

XapakTtepu3oBaTh CBOMCTBA Tell, (PU3MUYECKHE SBICHUS U TMPOIECChl, HCIOIB3YSA
M3YYECHHBIE 3aKOHBI, P 3TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alKCHIBATH
€ro MaTEMaTHYECKOE BBIPAXKEHHUE

1.6

OOBsCHATH (PU3NUECKUE SIBICHUS, TIPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE B KOHTEKCTE
CUTyallUl NMPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATh NPUYMHHO-CIIEICTBECHHbIE
CBSI3M, CTPOUTH OOBsSICHEHHE U3 | - 2 JOrMuYecKux 1aroB ¢ onopoi Ha 1 - 2 M3y4yeHHBIX
CBOWCTBA (PU3MUECKUX SABJICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

Pemarp pacuetHble 3amaun B 1 - 2 JeHCTBUS, HCHOJB3YS 3aKOHBI U  (QOPMYJIBL,
CBSI3bIBaOIIME (PU3NUECKHE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33yl 3alUChIBATh
KpaTKO€ YCJOBME, IMOJACTaBIATh (U3MUECKHE BEIUYMHBI B (QOPMYJIbl U TNPOBOJIUTH
pacueTbl, HaXOAUTh CIIPaBOYHbIE JaHHbIE, HEOOXOIUMBIE JUIS PELIeHUs 3ajay, OLlEHUBATh
PEATMCTUYHOCTh MOTYyYEeHHON (PU3UYECKOI BETNUMHBI

1.8

Pacrnio3HaBath po0s1eMbl, KOTOPBIE MOYKHO PEIIUTh MPU MOMOLIU (PU3UIECKUX METOJIOB, B
OINMCAaHUU HCCIEI0OBAaHUS BBIIEIATH IPOBEPSEMOE MPEANOI0KEHUE (TUIIOTE3Y), Pa3InyaTh
U MHTEPHPETHPOBATH MOJYYEHHBIM pe3yiabTaT, HaXOAUTh OLIMOKM B XOJIE OIbITa, AeJaThb
BBIBOJIBI 110 €TI0 PE3YJIBTATAM

1.9

[IpoBOAUTH OMBITHI 10 HAOMIOAEHHUIO (PU3UYECKUX SIBICHUM UM (PU3HUECKUX CBOMCTB Tell:
(dbopMyIHMpOBaTH MPOBEPSEMBIE MTPEIOI0KEHNS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py0BaHus, 3aIIUCHIBATH X0 OMBITa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BEBIONHATE MpsSMble U3MEPEHHS C MCIIOIh30BAaHHUEM aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB,
3aMUChIBaTh TOKa3aHUs MPUOOPOB C YYETOM 3aJaHHON aOCONIOTHOW MOTPENTHOCTH
U3MEPEHUN

1.11

[IpoBoIUTH HCCIEIOBaHME 3aBHCHUMOCTH OJHOW (PM3MUECKOW BEIMYMHBI OT JPYrou ¢
UCIIOJIb30BAaHUEM TMPSIMBIX HW3MEpPEHMH, ydacTBOBaTh B IUJIAHHUPOBAHUU Yy4eOHOTO
UCCIIeIOBaHMsI, COOMpaTh YCTAHOBKY U BBINOJHATH MU3MEPEHHs, CIEAYs MPEIOKEHHOMY
I1aHy, UKCUPOBATH PE3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3NUECKHUX BEIHYUH B BUJE
MPEUIOKEHHBIX TAOIUIl U TPaQUKOB, AeTIaTh BIBOBI 10 Pe3yJbTaTaM HCCIEI0BaHMS




1.12

[IpoBOIUTH KOCBEHHBIE HW3MEPEHUS (PU3MUECKUX BEIUYUH, CIEAYS NPEIIOKEHHON
WHCTPYKLMU: TIPU BBIMOJIHEHUH U3MEPEHUN COOMPATh SKCIIEPHUMEHTABHYIO YCTaHOBKY U
BBIYHCIIATh 3HAYCHUE NCKOMOW BEJTMYHHBI

1.13

ColOmofath MpaBWiIa TEXHUKH 0E30MACHOCTH TpU  paboTe ¢ J1abOpaTOPHBIM
o0opynoBaHUEM

1.14

VYka3pIBaTh MPUHIIUIIBI IEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOICTB, XapaKTepU30BaTh
NPUHIUIBI IEHCTBHS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C MOMOIIBIO HX
OMMCAHUs, WCIONb3ys 3HAHUS O CBOWCTBaX (U3MUECKHX SBICHHA U HEOOXOAMMBIE
¢bu3nveckne 3aKOHbI M 3aKOHOMEPHOCTH

1.15

[IpuBoautes mnpuMepsl (HAXOMUTh HMHGOPMAIMIO O TNpUMEpax) MPAKTHIECKOTO
UCTIONIB30BaHUS (PM3MYECKUX 3HAHWH B TOBCEIHEBHOM IKM3HM M OOECICUEHHS
0e30macHOCTH TpH OOpalmieHHH ¢ NpUOOpaMU W TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHsI 3[J0POBbSI M COOJIIOCHHSI HOPM SKOJIOTHYECKOTO MOBEJCHUS B OKPY’KAIOIEH
cpene

1.16

OcymecTBiaTh 0TOOp HMCTOYHUKOB HMHGOpManuu B ceTd VIHTEpHET B COOTBETCTBUU C
3a/IaHHBIM TOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIIMXCA 3HAHUW U MyTEM CpaBHEHUS
Pa3IMYHBIX HMCTOYHUKOB BBLICNATH WMH(GOPMALIMIO, KOTOpas SIBISETCS MPOTUBOPEUYUBOM
WJTU MOXKET OBITh HEJIOCTOBEPHOM

1.17

Wcnonp30BaTh NpU BBHINOJIHEHUHM Y4YEOHBIX 3a/JlaHUil HAaydyHO-TOMYJSPHYIO JIUTEpaTypy
(bu3n4ecKoro cojepkaHus, CIpaBOUHbIe MaTepuaibl, pecypchl cetu VMHTepHeT, BiaieTh
preMaM# KOHCIIEKTHPOBAHHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAIMH U3 OJHON 3HAKOBOH
CUCTEMBI B IPYTYIO

1.18

Co3naBarh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE M yCTHBIE COOOIICHUS HAa OCHOBE 2 - 3
UCTOYHHUKOB HH(OpManuu (pU3NYECKOro COAEp)KaHUs, B TOM yHcie MyOJHMYHO AeraThb
KpaTKUe COOOIIEHUsI O pe3yJibTaTaX MPOEKTOB WM Yy4e€OHBIX HCCIIEOBAaHUM, MpPU 3TOM
IpPaMOTHO UCIOJIb30BATh U3YYCHHBII MOHATUHHBIN annapar Kypca (U3HMKH, COITPOBOXKIATh
BBICTYIUICHHE IIPE3CHTALUEN

1.19

[Ipn BbINIONIHEHUU Y4YE€OHBIX HMPOEKTOB M HCCIENOBAaHUMN pacupelessiTh 00S3aHHOCTH B
IpyNIe B COOTBETCTBUU C IOCTABJIEHHBIMM 3aJa4aMHM, CIECIUTh 3a BBHIIOJIHEHHEM IUIaHA
NENCTBUM, aJeKBaTHO OILIEHWBATh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTb T'PYIIIBL,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE, YUUTHIBAsE MHEHHE OKPYKAIOIIUX

IIpoBepsiemble 31€eMeHTHI COAEPKAHMS

Kon Kon
IIpoBepsieMble 3J1€eMEHTHI COAePKAHUSA
pasaesa | 3JeMeHTa
OU3NKA U Ee POJIb B [IO3HAHMU OKPYXAIOIIETO MUPA
11 ®u3zuka - Hayka O mnpupozae. SBneHus npuponpl. DPuU3NYECKUE SBICHHUS:
' MEXaHUYECKUE, TEIIOBBIE, IEKTPUUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBbIE
12 O®uznyeckue BenuuuHbl. 3mepenue pusnueckux BennyuH. Pu3zndeckue npudophl.
' [Torpemnocts u3MepeHuil. MexayHapoHas CUCTEMA €IUHHIL
EcrecTBeHHO-HayuHBIH METOJ] TO3HAHUS: HAOJIOJEHUE, IMOCTAHOBKA HAYYHOTO
1 1.3 BOIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, 00BICHEHUE
Ha0JII01aeMOT0 SIBICHUS
1.4 Onucanne PU3NIECKHUX SIBICHUM C TIOMOIIBIO MOIEIIEH
[TpakTrueckue paboThI:
W3mepenne pacCcTOsTHU.
15 N3mepenne o0bema )KUIKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoOB MaJbIX TEIN.
N3mepenne temmeparypsl MpU IMOMOIIM JKMJIKOCTHOIO TEPMOMETPA M JaTdhKa




TEeMIIepaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIECTBA

CTpOeHI/Ie BCIICCTBA: aTOMbBI U MOJICKYJIbI, UX PA3MCPHI. OHI:ITBI, JOKa3bIBAKOIIIUC

2.1
JTUCKPETHOE CTPOCHUE BELIECTBA
29 JIBuxkenue yactull BemiectBa. CBsI3b CKOPOCTH JBUKEHUS YACTHUIL C TEMIIEPATypOHl.
' BpoynoBckoe nBmxenue, mudpdy3us
2.3 B3aumopeiicTBie yacTHIl BEIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE
ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHME TIa30B, JKUIAKOCTEH U TBEPIbIX
2.4 (kpucTayuinyeckux) Ten. B3auMocBs3p MEXIy CBOWCTBAMU BELIECTB B Pa3HBIX
arperaTHbhIX COCTOSTHUSIX U UX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM
2.5 Oco0EeHHOCTH arperaTHbIX COCTOSTHUNA BOIBI
[TpakTuyeckue paboOTHI:
26 OrneHka 1uaMeTpa aToMa METOJIOM PSIOB (C UcIoyib30BaHueM (pororpaduii).

OMnBITHI O HAOIIOICHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKECHHS

JIBIDKEHUME U B3AUMOJIEMCTBUE TEJI

3.1 Mexanuueckoe 1BukeHue. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUYKEHUE
39 Cxkopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM JABMXKEHHMU. Pacder mytu u
' BPEMEHU JBUKECHUS
33 SIBnenve uHepuuu. 3akoH MHEpHHMH. B3aumMoaeicTBie Ten Kak NpuIruHa U3MEHEHUs
' CKOPOCTH JIBUKEHU: Tell. Macca Kak Mepa MHEPTHOCTH Tella
34 [TnotHOCTH BemiecTBa. CBA3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHULE
' o0beMa BelecTBa
3.5 Cuna xkak XapakTepUCTHKa B3aUMOAECUCTBHUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. 3mMepeHue cuiibl ¢ MOMOUIbI0 AMHAMOMETPA
37 SIBnenue Tarotenus u cuia Tsokectu. Cuila TSHKEeCTH Ha JpYruXx miiaHerax. Bec Tena.
' HeBecomocTs
3.8 Cuna tpenus. TpeHue cKoabXeHHs U TPeHHUE MOKOs. TpeHre B IpUpOJIe U TEXHUKE
3.9 CrnoxeHne CuJl, HalpaBJICHHBIX 110 OJJHOM MpsiMoii. PaBHOEHCTBYIOMIAs CHIT
[TpakTuyeckue paboOTHI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKEHHS (IIapuKa B KHJIKOCTH, MOJAEIU
AIIEKTPUUYECKOT0 aBTOMOOMJS M Tak jainee). OmpexpeneHue cpeaHell CKOpOCTH
CKOJIbJKEHUs1 OpycKa MU IIapuKa M0 HAaKJIOHHOH IJIOCKOCTH.
3.10 Omnpenenenue MIOTHOCTH TBEPAOTO TeENA.
OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD PaCcTsLKEHUS (AepopMaliiu) NpyKUHbI OT
IIPUJIOKEHHOM CHJIBL.
OnBbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tena
Y XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN
311 @uznyecKue SIBICHUS B MPUPOJE: MPUMEPHI IBUKEHUS C PANIUUYHBIMU CKOPOCTSIMU
' B KUBOUW M HEXUBOU NIPUPOJIE, NEUCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, IOIIINITHUKA
JABJIEHUE TBeP/JIbIX TEJI, XUJAKOCTEHN U I'A30B
4.1 JaBnenue tBepaoro tena. CnocoObl yMEHbIICHUS U YBEIMUEHUS TaBIICHUS




4.2

JaBnenue ra3a. 3aBUCUMOCTH JIaBJICHUA T'a3a OT 00beMa, TEMIIEPaTyphl

4.3

Ilepenaua naBneHus TBEPABIMU TEJIaMH, KUIAKOCTSIMU M Trazamu. 3akoH [lackaus.
HHGBMaTI/I‘-IeCKI/Ie MallInuHBbI

4.4

3aBUCUMOCTb JIaBJIE€HUS KHUIKOCTH OT INIyOMHBI. ['mapocraTuueckuil mnapaiokc.
Coobmaromuecs cocysl. ['uapaBinyeckne MeXaHu3Mbl

4.5

Atmocdepa 3emnnm u atmocdepHoe naBieHue. [IpHUMHBI  CYIIECTBOBAHHUS
BO3yIIHOW 00o0souku 3emiau. OnbiT Toppudenan. 3aBUCUMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJl yPOBHEM MODS

4.6

Wzmepenune atmochepHoro napneHus. [Ipubopbl ans u3mepeHuss arMocpepHOTo
JIaBJICHUS

4.7

JleficTBue KMAKOCTM W ra3a Ha IOIPY)KCHHOE€ B HMX Teslo. BelTankuparomias
(apxuMmenoBa) cuiia. 3aKkoH Apxumena

4.8

IInaBanue Ten. Bo3gyxoraBanue

4.9

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tela B BOJAE OT 0O0beMa IOrPY)KEHHOH B
KHJIKOCTh YaCTH TeJa.

OmnpeneneHne BBITANKUBAIOMICH CHIIBI, JCHCTBYIONICH Ha TENO, MOTPYKEHHOE B
KHIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKHUBAIONICH CHIIbI, JEUCTBYIOLICH Ha TEIO B
KHJIKOCTH, OT MacChl TeJa.

OmnBITHI, AEMOHCTPUPYIOIINE 3aBHCUMOCTD BBITAIKUBAIOIICH CHIIBI, JIEHCTBYIOLIEH
Ha TEN0 B JKUIKOCTH, OT O0BbEMa TOTrPY)KCHHOH B JKHIKOCTh YacTH Tejla M OT
IUIOTHOCTH JXKUAKOCTH. KOHCTpyHpOBaHue apeoMeTpa Uil KOHCTPYUPOBAHHE JIOIKU
¥l OTIPEZICIICHHE €€ IPY30II0IbEMHOCTH

4.10

dusnueckue sBICHUS B NPUPOZE: BIMSHHE aTMOC(EPHOro JaBi€HUS Ha KUBOU
OpraHu3M, IJIaBaHue pbI0

411

TexHUYECKHEe YCTPOWCTBA: COOOMIAIOIIMECS COCYJBI, YCTPOHCTBO BOJOMPOBOAA,
THJIPaBIMYECKUN Tpecc, MaHOMETp, OapoMeTp, BbICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, SHEPT A

5.1 Mexanunueckas pabota

5.2 MexaHnueckas MOIIIHOCTb

53 [TpocThie MeXaHU3MBI: pblyar, OJ0K, HaKJIOHHAs IJIOCKOCTh. [IpaBuno paBHOBecus
' pblyara

5.4 [TpumeHeHue paBuiia paBHOBECHUS pbldara K OJIOKY

55 «3onotoe npaBuio» MexaHuku. KoaduuueHT noae3Horo IeiCTBUS MEXaHHU3MOB.
' [TpocTbie MeXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOTO HaJ 3emiieil

5.7 Kunernueckas sneprus

58 [TonHast MexaHuveckasi SHEprusi. 3aKOH U3MEHEHHUs M COXPAHEHHUs] MEXaHWYECKOH
' SHEPIruu

[TpakTrueckue paboThI:
59 Onpenenenue padOThl CHUJIBI TPEHUS NIPU PABHOMEPHOM [BI)KEHUHU Teja I10

FOpHSOHTaHBHOfI ITOBEPXHOCTH.
HCCJ’ICI[OBE[HI/IC yCHOBI/Iﬁ PaBHOBCCHS pblyara.




N3mepenne KI1/] HakTOHHOM MIIOCKOCTH.
N3yuyenue 3aK0Ha COXPAHEHUS MEXaHUYECKOM SHEPIUU

5.10

®du3nyecKue ABICHUS B IPUPOJIE: PbIYAr B TEJIEC YEIIOBEKA

5.11

TexHumueckne YCTpOfICTBaZ pbr4ar, HO,I[BPI)KHBII;'I n Hel'IOI[BI/I}KHHﬁ 6J'IOKI/I, HaKJIOHHAas1
IJIOCKOCTb, IIPOCTHIC MCXAHNU3MbI B 6LITy

8- Ki1ace

IIpoBepsiemblie TpeOGoBaHus K pe3yjabraTam ocBoenusi OOII

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble TMpeaMeTHbIE Pe3yJbTaThbl OCBOEHHMSI OCHOBHOI 00pa3oBaTebHOM
NPorpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusl

11

Hcmons3o0BaTh NOHATHS

1.2

PazauuaTe SBICHHS II0 ONHCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOIIUX TaHHOC (bHSH‘ICCKOG SABJICHUC

1.3

Pacrio3naBate mposiBJI€HHE U3YUEHHBIX (U3NYECKUX SBICHUI B OKPY)KAIOIIEM MHUpPE, B TOM
yrcae (hU3MYEeCKHe SIBJICHUS B TPHUPOJE, NMPH ITOM IEPEBOAUTH MPAKTUYECKYIO 33/1a4y B
y4eOHY0, BBIIETATh CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUIMA

14

OnwuceBaTh M3y4EeHHBIE CBOWCTBA TeNl W (U3MYECKUE SIBJICHUS, HCIONB3YS (U3NYECKHE
BEJIMYMHBI, IPU ONHUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCHOIb3YyEMbIX
BEIMYMH, O00O3HAueHWsI W EAMHUIBI (U3NYECKUX BEIMYMH, HAXOAUTH (HOPMYIIHI,
CBSI3bIBAIOIIUE JAHHYIO (DU3MYECKYIO BEJIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH Ipaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH

1.5

XapaKTemeBaTb CBOMCTBA TCII, (1)I/I3I/I‘~I€CKI/I€ SABJICHUA W MPOLCCChI, UCIIOJIb3Yys M3YUCHHBIC
3daKOHBI, IIpU 3TOM HOaBaTb CJIOBCCHYHO Q)OpMYHHpOBKy 3dKOHa H 3alliCbIBaThb C€Io
MAaTE€MaTUUCCKOC BBIPAKCHHUC

1.6

OOBscHATh (U3MYECKHE MPOLECCHl U CBOMCTBA TeJd, B TOM YHUCIIE U B KOHTEKCTE CUTYyalUi
MIPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATh MPUYMHHO-CIEICTBEHHBIE  CBS3H,
CTPOUTH OOBsICHEHHE M3 | - 2 JOrMyecKMX IIaroB ¢ momouibio 1 - 2 M3ydeHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

Pemate pacuernbie 3agaun B 2 - 3 AEUCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIIINE
(¢u3nuecKkre BETUYHMHBI: HA OCHOBE aHalM3a yCIOBUS 3aJlaud 3alUCBhIBATh KPAaTKOE yCIOBHE,
BBISIBIIATh HENIOCTAaTOK JAHHBIX IS PEIIEHUs 3a/layd, BBIOUpATh 3aKOHBI U (OPMYIIHI,
HEOOXOIMMBIE Ui €€ PEelIeHUs, MPOBOJUTH pacyeThl U CPAaBHUBATH MOIYyYEHHOE 3HAUCHUE
(hbU3UYECKOI BETMYMHBI C U3BECTHBIMU JIAHHBIMU

1.8

Pacno3HaBarts HpO6J'IeMLI, KOTOPBIC MOXHO pCHIUTH IIPU TTOMOIINH q)HSH‘leCKI/IX MCTOJOB,
HCIIOJIB3YSA OIMMMCAHUC HCCICAOBAHUA, BBIACIATH IMPOBEPACMOC MPCANOIOKCHUC, OLCHHUBATH
MMPpaBUIILHOCTD IMOPAJAKA MPOBCACHUSA UCCIICAOBAHNS, 1€JIATh BBIBOJbI

1.9

[IpoBOANTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WM (PU3UYECKUX CBOWMCTB Tem:
dbopmynupoBaTh MPOBEPSEMBIE TPEANOJIOKECHUs, COOMPATh YCTAHOBKY W3 TPEIJIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBI

1.10

BbInonHATE mpsiMble U3MEPEHHs] C MCIOJIb30BAaHHMEM aHAJIOTOBBIX NPUOOPOB M JAaTYMKOB
(bu3NYEeCKUX BEJIMYUH, CPAaBHUBATh PE3Y/IbTaThl U3MEPEHHI C yUeTOM 3a/aHHON aOCOIIOTHON
MOTPEIIHOCTH

1.11

[IpoBoauTh wuccieOBaHME 3aBUCUMOCTH OJHOW (U3NYECKOM BEIMUMHBI OT JPYrod c
WCIOJIb30BAHUEM NPSAMBIX M3MEPEHUM: MJIAaHUPOBATh HCCIIEAOBAaHHE, cOOUpAaTh YCTAHOBKY U
BBINIOJIHATh U3MEPEHMs, CleAysd Mpeao)KeHHOMY IUIaHy, (UKCHpPOBAaTh PpPe3yibTaThbl
MOJTyYeHHOM 3aBUCHUMOCTH B BHJE TaOMUI] U TpaduKOB, JleNaTh BHIBOJBI IO pe3yibTaTaM
UCCIIEIOBAHM




1.12

[IpoBOomUTH KOCBEHHBIE H3MEpeHHUs (PU3MUECKUX BEIMYMH: IIJIAHUPOBATh W3MEPEHHMS,
coOMpaTh H3KCIEPUMEHTAIBHYIO YCTAaHOBKY, CJEAysd TMpPEUIOKEHHOW WHCTPYKIHMH, U
BBIYHCIIATH 3HAYCHUE BETUYNHBI

1.13

Cobmro1aTh MpaBuiia TEXHUKU O€30MacCHOCTH MPpH paboTe ¢ 1abopaToOpHBIM 000pYyI0BaHHEM

1.14

XapaKkTepu30BaTh MPUHLHUIEI ACHCTBHUS U3YYEHHBIX MPUOOPOB U TEXHHUYECKHX YCTPOWCTB C
OMOpPOM HAa WX OIMCAHUS, WCHONB3Yys 3HAHUS O CBOWCTBAX (U3MYECKUX SIBICHUH H
HE00X0AUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH

1.15

Pacrnio3HaBaTh NpoCThIe TEXHUYECKHE YCTPOMCTBA U M3MEPUTENIbHbBIE MPHOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM, COCTaBIATh CXEMBI 2JIEKTPUUYECKHUX LEMNEH C MMOCIEeJ0BATEIbHBIM U
HapajulebHbIM COEAMHEHMEM D3JIEMEHTOB, pa3judas YCIOBHbIE OOO3HAUEHHs 3JEMEHTOB
MEKTPUYECKUX Lienen

1.16

[TpuBoaNTH MpUMEPHI (HAXOAUTH HHPOPMALIHIO O MPUMEPax) MPAKTUYECKOTO UCIOIB30BAHUS
¢u3nyeckux 3HAHUM B NOBCEAHEBHOM JKM3HM Juid obOecriedeHus O€30MacHOCTH IpHU
oOpamieHnn ¢ mpudopaMH U TEXHHYECKUMH YCTPOHMCTBAMHM, COXPAHEHUS 3/I0POBbS U
COOJIFOJICHHSI HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKpYXKarollel cpene

1.17

OcyiecTBiATh MOUCK HHPOpPMAIMKN (PU3NIECKOTO coJiep>KaHusl B ceTu VIHTEepHET, Ha OCHOBE
MMEIOIINXCS 3HAHMM W IyTEM CpPaBHEHHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIJCISTH
nH(pOpMaIINIO, KOTOpas SBJISETCS MPOTUBOPEUNBOM HIIK MOKET ObITh HEIOCTOBEPHOU

1.18

Hcnonp30BaTh Npu BHINOJHEHUM YYEOHBIX 3aJaHUNl HAY4YHO-IOMYJSIPHYIO JIUTEpaTypy
(U3MYECKOro COAEp)KaHUs, CIPABOYHbIE MaTepualbl, pecypchl ceTu VIHTepHeT; BiajeTh
[IpUeMaMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOpPMALMU W3 OJHOM 3HAKOBOM
CHCTEMBI B IpYT'yIO

1.19

Co3naBate COOCTBEHHBIE IHCBMEHHbIE UM KpaTKWE YCTHble COOOLIeHMs, 0000mas
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO CONEPKAHMSI, B TOM YHCIIE MTyOJINIHO
IIPECTABIIATh PE3YJIbTaThl NPOCKTHOM WM MCCIEN0BAaTENbCKOW NEATENbHOCTH, IIPU 3TOM
IpPaMOTHO HCIONB30BaTh M3YYCHHBIA MOHATHHHBIA anmapaTr Kypca (U3WUKH, COIPOBOXKIATH
BBICTYIUICHHE ITPE3EHTALIUEN

1.20

[Ipn BbIMONHEHWH YYE€OHBIX TIPOEKTOB M  HUCCIEJOBAHMM  (PU3NYECKUX IPOILIECCOB
pacripesienaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C NOCTaBJIEHHBIMH 33JjauaMy, CICIUThH
3a BBIIOJIHEHUEM IUIAaHA JCUCTBUH M KOPPEKTHPOBATb €ro, aJeKBaTHO OLICHHUBATh
COOCTBEHHBIH BKJaJ B  JIEATEJBHOCTh TPYIIBI, BBICTpPAUBaThb KOMMYHUKAaTHBHOE
B3aMMO/ICIICTBHE, TPOSBIISAS FTOTOBHOCTD pa3periaTh KOH(QIUKTHI

IIpoBepsieMble 3J1eMeHTHI COAEPKAHMS

Kon
Kon anemenTa IIpoBepsiemble 3JIEMEHTHI COCPKAHUS
paszjiena
TETUUIOBBIE ABJIEHU A
OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUECKON TEOpUU CTPOEHUS
6.1 BemiectBa. Macca U pasmepbl MojeKkyd. ONBITHI, MOATBEPXKAAIOIINE
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU
6.2 Mogenu TBEpAOro, >KUAKOrO M ra3o00pa3HOrO COCTOSHUHM BEIECTBA.
' Kpucrannuueckue u amopgHble Tena
6 . .
6.3 OOBbsicHEeHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEpIBIX TEI HAa OCHOBE
' TTOJIOKEHUI MOJIEKYJIIPHO-KHHETHYECKON TEOPHUH
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciIupeHue u cxxaTue
6.6 Temnepatypa. CBs3p TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JBHUKECHUS

YaCTHI]




Buytpennss osHeprusi. CrnocoObl H3MEHEHHs] BHYTPEHHEH SHepruu:

6.7
TEIUIONepeiaya U COBEpIICHHE PaboThI
6.8 Bune! Termonepenadn: TeMIONPOBOHOCTD, KOHBEKIIUS, U3ITy4YEeHUE
6.9 KonunudecTBo TemioTel. Y aenbHas TEMIOEMKOCTh BELIECTBA
6.10 TennooOMeH U TETIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOTO OajaHca
6.11 [InaBnenue W OTBepAECBaHUE KPUCTAJUIMUECKUX BEIIECTB. Y AeNIbHAS
' TEIUIOTA TJIABJICHUS
[TapooGpazoBanue u kouaeHcaiusa. Mcnapenue. Kumenue. ViaenbHas
6.12 TEII0OTa MapooOpa3oBaHMA. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHS OT
aTMoc(hepHOro JaBiIeHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus ToIMBa. Y 1eibHasl TENI0Ta CrOPAHUS
6.15 [Tpunnuner pabotel TemmoBbix apurarened KIIJ[ termmoBoro msurartesns.
' TenoBble ABUTATENN U 3alUTa OKPYKAIOLIEH Cpeabl
6.16 3aKOH COXpaHEHUs U MPEBPAILICHHS YPHEPTUHU B TEIUIOBBIX IPOIIeccax
[IpakTuueckue pabOTHI:
OnbITHI O OOHAPYKCHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.
OnBITHI IO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WJIH caxapa.
OmnbITel O HAOJMIOJICHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH WU
TBEP/BIX TE.
OrnpezenieHne naBieHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.
OnepIThI, EMOHCTPUPYIOUINE 3aBUCHMOCTH JIaBIICHHS BO3AyXa OT €ro
o0beMa 1 HarpeBaHUs WU OXJIAXKICHHUS.
[IpoBepka runore3sl TMHEHMHON 3aBUCUMOCTH JJIUHBI CTOJIOUKA KUAKOCTH
6.17 B TEPMOMETPHUYECKOHN TPyOKE OT TeMITepPaTypHI.
' HaGmronenne wu3MeHeHUss BHYTPEHHEW OSHEpPruud Telna B pe3ylbTaTe
TeIIonepeadl U padoThl BHEITHUX CHIL.
HccnenoBanmne sBIEHUS TEMJIOOOMEHa MpPU CMEIIMBAHUU XOJOAHON U
ropsiueii BOJBI.
OnpeneneHre KOIMMYECTBA  TEMJIOTHI, IMOJYYEHHOTO BOJOM  MpH
TEIJI000MEHEe C HAarPEThIM METAJUIMYECKUM IIHJIMHIPOM.
Ornpenenenne yaelbHON TEMJIOEMKOCTH BEIIECTBA.
Uccnenoanue mpoliecca nCrapeHus.
Ornpenenenne OTHOCUTENBHON BIIAXXHOCTH BO3AyXa.
Omnpenenenue yaeIbHON TEMJIOTH TUTABICHUS JIbJIA.
®dusnueckue SBICHUS B TPHUPOJIE: TMOBEPXHOCTHOE HATHKEHUE U
6.18 KaMWJUSIpHBIE SIBICHUS B MPHUPOJE, KPUCTAIBI B MPHUPOJE, U3IIyueHUE
' Connna, 3amep3aHue BOJOEMOB, MOpPCKHE OpHU3bI; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera.
TexHudeckue yCTpPOWCTBA: KaMWULIPBI, TPUMEPHl HCIOJIb30BAHUS
6.19 KpPUCTAJJIOB, >KUIKOCTHBIA TEPMOMETp, NaTYMK TEMIEpaTyphl, TEPMOC,

CHCTEeMa OTOIUJICHHS IOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa,
JBUTATENIb BHYTPEHHETO CTOPAHMUSL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzarus Ten. [[Ba posia d3MeKTpUIECKUX 3apsa0B
BsaumoneiictBue 3apspkeHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTH CHITBI
7.2 B3aUMOJEICTBUS 3apsyKEHHBIX TEJ OT BEIMUYMHBI 3apsioB M PACCTOSHUS

MEXy TeJIaMu)




Onexrpuueckoe noiue. HanpsxeHHocTs anekTpudeckoro nosst. [IpuHiun

7.3 o
CYTMEPIIO3UIINH JIEKTPUUECKHUX OJIeH (Ha KaueCTBEHHOM YPOBHE)
74 Hocurenu »snexTpuueckux 3apsAfoB. OJIEMEHTapHBIA DJIEKTPUUECKUN
' 3apsa. Ctpoenue atoma. [IpoBOTHUKY U AMDIICKTPUKH
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
76 DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKA.
' HcTOYHMKH TOCTOSIHHOTO TOKA
77 JIeHCTBUS DJIEKTPUUYECKOT0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
) DIJIEKTPUYECKUH TOK B )KHIKOCTAX U razax
7.8 DnekTpuyeckas uenb. Cuiia Toka. IJIEKTPUIECKOE HAMPSHKEHUE
7.9 ConpoTHuBieHHE TPOBOAHUKA. Y IEIBHOE COIIPOTUBIIEHUE BELLIECTBA
7.10 3akon OMa it yyacTKa Lenu
7.11 [TocnenoBarenbHOE M ApAIIICIIBHOE COSAMHEHUE TTPOBOTHUKOB
7.12 PaGota u MoIIHOCTB A5eKTpudeckoro Toka. 3akoH J[xoyms - JIenia
713 DNEKTPUYECKHUE MU M MOTPEOUTENIN IICKTPUICCKONW SHEPrUu B OBITY.
' Kopotkoe 3ambikanne
7.14 ITocTrostnable MarHuTEL. B3anMoeiicTBUE MOCTOSHHBIX MATHUTOB
715 MaruuTtHoe nosie. MarHuTHOE nosje 3eMJIM U €ro 3HaYeHue IS J)KM3HHU Ha
' 3emiie
716 OnbiT Opcrena. MarHuTHoe Moje JIEKTpUYeckoro Toka. IlpumeHnenue
' 3JIEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM. DJIEKTPOJABUTATEIb
7.17 MOCTOSIHHOTO TOKa. MCronab30BaHUE AJIEKTPOJIBUTATENCH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE
718 Onbitel @apanest. SIBneHue HNIEKTPOMATHUTHOM HMHAYKIUU. [IpaBuio
' Jlenma
719 Onektporerepatop. CrnocoObl MOMTYYeHHs] JIIEKTPUYECKOH SHEPTUu.
' DNEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX YHEPTHUU
[IpakTuueckue padbOTHI:
OnpiTel 1O HAOMIOACHUIO DIIEKTPU3ALMU TeN WHAYKIHUEH U TpHU
COTIPUKOCHOBEHUH.
UccnenoBanue AEHCTBUA SIEKTPUYECKOTO TMOJS Ha MPOBOJAHUKUA U
JTUDJICKTPHUKHU.
COopka u mpoBepKa padOThI MEKTPHUUECKOH IIeTH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u perynmpoBaHue HAPSIKEHUSI.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, UAYIIETO Yepe3 Pe3nucTop, OT
7.20 COMPOTHUBIICHUS PE3UCTOPA U HAMIPSIKEHUS HA PE3UCTOPE.

OnsIThI, JEMOHCTPHpPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONIPOTHBIIEHUSI TPOBOJHUKA OT €ro JJIWHBI, IUIOMAAW IONEPEYHOIO
CEUeHUs U MaTepuana.

IIpoBepka mnpaBuia CIOKEHHS HANPSOHKEHWM IpPU IOCIEI0BATEILHOM
COEMHEHUH JIBYX pe3ucTopoB. IIpoBepka mpaBuia 1uisi CUJIbl TOKa MPHU
napajielIbHOM — COeIMHEHHH  pe3uctopoB. OmpeneneHue  pabOThI
ANEKTPUYECKOTO TOKa, UAyIlero dyepe3 pesucrop. Omnpenenenve
MOIIIHOCTH  JJIEKTPUUYECKOTO TOKA, BBIAEISEMONW HA  PE3HUCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Yepe3 JAMIOYKYy, OT




HanpspkeHus Ha Hed. Omnpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO  B3aUMOJEHCTBUS NOCTOSHHBIX MarHuToB. W3yueHue
MarHUTHOTO TIOJIS TIOCTOSHHBIX MAarHUTOB MpPU HUX OOBEAUHEHUU U
pasaenenun. HccimenoBanue AEUCTBUS  JIEKTPUYECKOTO TOKA  HA
MarHuTHYH CTpeiKy. OIbIThl, JEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHUJIbI
B3aUMOJCHCTBUS KATYIIKM C TOKOM M MAarHuta OT CHJIbI TOKa U
HalpaBJICHUs TOKa B KaTyluke. M3yuyeHne neicTBUS MarHUTHOTO IOJS HA
MPOBOAHUK ¢ TOkoM. KoOHCTpynpoBaHue U u3ydyeHue paboThl
anektpoasurarens. M3mepenue KII/ snexkrpoaBurarenbHOM yCTaHOBKH.
OnbITBl 1O HKCCIACAOBAHUIO SIBJICHHUS JJIEKTPOMArHUTHOM WHAYKIIUU:
HCCIEA0OBAHUE W3MEHEHWI 3HAYEHUs W HaIpPaBIEHUS HHIAYKIHOHHOIO
TOKa

du3ndecKue SIBICHUS B MPUPOJIE: dIEKTPUUECKHE SBICHUS B aTMocdepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOe moiyie 3emiu, apeid

7.21
MOJIIOCOB, POJb MAarHUTHOTO TOJA JUIA JKU3HU Ha 3emiie, TOJSIpHOE
CHUSIHUE
TexHudeckue yYCTPOMCTBA: DJIEKTPOCKOI, AaMIEPMETpP, BOJBTMETP,
peocTar, CUeTUYMK JJIEKTPUUECKOW HHEPIuH, 3JIEKTPOOCBETUTEIbHBIC
7.22 puOOpPHI, HArpeBaTENbHBIE JIEKTPOIPUOOPHI (TIPUMEPHI), STEKTPUICCKHES

NPEJOXPAHUTEIH, JICKTPOMArHUT, 3JIEKTPOBUTaTElb TOCTOSIHHOTO TOKa,
TeHEpaTOp MOCTOSHHOIO TOKA

9-i1 KJ1ace

IIpoBepsiemble TpeGoBaHus K pe3yabraTaMm ocBoeHusi OOI1

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemMble mpeAMeTHBIE Pe3yJbTATBI OCBOEHHMSl OCHOBHOH 00pa3oBaTe/bHOI
NPorpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

11

Hcnonb3oBath HU3YUCHHBIC ITOHATHUA

1.2

PazauuaTte SBICHHS 110 ONHCAHHIO MX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOIIUX TAHHOC (I)PI?»H“IGCKOC SABJICHUC

1.3

Pacrio3HaBaTh MposIBICHHE M3YYEHHBIX (PU3MUYECKUX SIBIEHUHM B OKpYXKarollleM MHUpPE, B TOM
yyciie (U3NYECKue SIBJICHUSI B MPHUPOAE, IPU ITOM MMEPEBOJUTH MPAKTUYECKYIO 337ady B
y4eOHYI0, BBIIENIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SIBICHUN

14

OnuceiBaTh M3y4YEHHbIE CBOICTBa TeNl W (PU3MUECKHE SIBICHUS, HCIONB3Yys (pu3mdeckue
BEJIMYMHBI, MPH ONHUCAHMM MPABUIBHO TPAKTOBAaTh (PU3MUECKUH CMBICT HCHOIb3YyEMbIX
BEJIMYMH, OOO3HAYeHWs] M €IWHULBl (U3NYECKUX BEJIWYMH, HaXOIuTh (OPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (DU3MUYECKYIO0 BEIIMYMHY C JAPYTMMHU BETUYMHAMH, CTPOUTH Ipaduku
M3Y4YEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYNH

1.5

XapaKTemeBaTL CBOMCTBaA TCII, q)nanecxne SABJICHUA W MPOLCCChI, UCIIOJIb3Yysd N3YUCHHBIC
3aKOHBI, IIpU 3TOM HaBaTb CJIOBCCHYIO Q)OpMYHI/IpOBKy 3aKOHa MW 3allMChiBaTb €TI0
MaTE€MaTUYCCKOC BBIPAKCHHUC

1.6

OOBscHATH (U3MUECKHE MPOLECCH U CBOMCTBA TeJd, B TOM YHUCIIE U B KOHTEKCTE CUTYyallUi
MIPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATh MPUYMHHO-CIEICTBEHHBIE  CBS3U,
CTPOUTH OOBsCHEHHE M3 2 - 3 JOrMYEeCKHX IIAroB ¢ MOMOUIbIO 2 - 3 M3Y4EeHHBIX CBOMCTBA
(bu3nyYecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

Pemarp pacuerHble 3amaun (omuparonivecs Ha CUCTeMY M3 2 - 3 ypaBHEHHUM), UCHOJb3Ys
3aKOHBI U (OPMYIIBI, CBSI3BIBAIOLINE (PU3MUECKUE BEIWYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJlayM 3alKChIBaTh KPaTKOE YCIOBHUE, BBISBIATH HEAOCTAIOLINE WM M30BITOUHBIE JaHHbIE,
BbIOMpPATh 3aKOHBI U (OPMYNbI, HEOOXOIMMbIE JUIsl pEIIeHHs, MPOBOAUTH pPACUETHI U
OLIEHHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BETMUHHBI




1.8

Pacnio3naBath mpoOeMbl, KOTOpPbIE MOXHO PELIUTh MPH MOMOLIM (PU3HMUECKUX METOOB,
HCIIONB3Ysl ONHMCAHUE HCCIIENOBAHMSA, BBIACIATH IPOBEPSAEMOE IMPEIAIOJIOKEHUE, OLEHUBATh
MIPaBUILHOCTh IOpsAJKa INPOBEIEHUS HCCIENOBaHUsA, ACNaTh BBIBOJBLI, WHTEPIIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB

1.9

[TpoBOIUTH ONBITHI MO HAOMIOAECHUIO (PU3UUECKUX SBICHUNA WM (PU3UUYECKUX CBOMCTB TEI:
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyHOBaHMs, ONUCHIBATH
XOJI OTBITA U €Tr0 Pe3yIbTaThl, (POPMYITUPOBATH BHIBOIBI

1.10

[TpoBoANTH MPH HEOOXOJMMOCTH CEPUIO MPSMBIX M3MEPEHH, ONpEAeNss CpeHee 3HaYCHUE
U3MepsieMoil BeTMYMHBI ((POKYyCHOE paccCTosiHUuE coOMparomeil TMH3b1), 000CHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOopa)

1.11

HpOBO,I[I/ITB HCCICI0OBAaHUC 3aBUCHUMOCTEH (bI/ISI/ILIeCKI/IX BCJIMYMH C HUCIIOJIb30BAHHUECM IIPAMBIX
I/I3MepeHI/II>'13 IJIaHUPOBATH HUCCICIOBAaHUC, CaMOCTOATCIIbHO C06I/IpaTB YCTAHOBKY,
(bl/IKCI/IpOBaTB PE3YJIbTAThI HOJ'Iy‘-ICHHOfI 3aBUCUMOCTHU (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJEC Ta6J'II/IHI/I
Fpa(bI/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM UCCICOAOBAHUA

1.12

[IpoBouTh KOCBEHHBIE M3MEpeHUs (U3MUECKUX BEIMYMH: IIJIAHUPOBATb W3MEPEHMS,
coOHMpaTh HKCIEPUMEHTATBHYIO YCTAHOBKY U BBITIOIHATh MU3MEPEHHUS, CIEIYs MPEI0KEHHON
UHCTPYKLUH, BBIYHACIIATh 3HAYEHUE BEIMUYMHBI U aHAJIM3UPOBATh IOJYyYEHHBIE PE3YJIBTATHI C
Y4E€TOM 3a/JaHHOU IOIPEIIHOCTH U3MEPEHUN

1.13

Cobmro1aTh npaBuiia TEXHUKU O€3011aCHOCTHU IIpU paboTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM

1.14

Paznuyath OCHOBHBIC NPU3HAKU HM3YYEHHBIX (U3MYECKUX MOJENel: MaTepuaibHas TOYKa,
aOCOJIFOTHO TBEPAOE TENO, TOUCYHBIH WCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, TUTAHETapHAS
MOJIeTIb aTOMa, HYKJIOHHAsi MOJIENTb aTOMHOTO sijipa

1.15

XapakTepu3oBaTh MPUHLUIBI €HCTBUA M3YyYEHHBIX NMPHOOPOB U TEXHUYECKHX YCTPOHCTB C
OMOpO Ha WX ONHMCAHUS, WCIOJNB3YS 3HAHUS O CBOWCTBAX (DU3MUECKUX SIBICHUH W
Heo0XoauMble GU3NYECKHUE 3aKOHOMEPHOCTH

1.16

Hcnons30Bare CXeMbl M CXEMAaTU4YHbIE DPUCYHKHM W3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTEIbHBIX NPUOOPOB M TEXHOJOTMYECKHX MPOLIECCOB MPU PEUICHHH Y4eOHO-
MPaKTHYECKHUX 337134, ONTUYCCKUE CXEMBI ISl TIOCTPOSHHS M300paKCHUH B IUIOCKOM 3epKalie
u cobuparoreit JInH3e

1.17

[TpuBoaMUTE MpUMEpPH! (HAXOAUTh MHPOPMALIHIO O IPUMEpax) MPAKTUYECKOT0 UCIOIb30BAHUS
¢bu3nyecKux 3HAHMA B IIOBCEJAHEBHOM JKM3HM s oOecrieueHuss 0€30macHOCTU IpHU
oOpamieHnn ¢ npudopaMM U TEXHHYECKHMH YCTPOMCTBAMM, COXPAHEHUS 3/I0pOBbs U
COOJIFOJICHHSI HOPM KOJIOTMYECKOT0 MOBEACHUS B OKpYXKAIOILEH cpenie

1.18

OcymecTBiaTh MOUCK HWHGpOpManuud (U3HUECKOTO CcoaepkaHuss B ceTu VIHTepHer,
CaMOCTOATENIbHO  (HOPMYIUPYs] TIOMCKOBBIM  3ampoc, HAXOAUTh TYTH OIpeaeNeHUs
JIOCTOBEPHOCTH  TMOJY4YeHHOW WHGOpMAllMd HAa OCHOBE HMEIOIIMXCA 3HAHUH U
JIOTIOJTHUTEIbHBIX HICTOYHUKOB

1.19

Wcnonp30BaTh mpH BHINOJHEHUH YYEOHBIX 3aJaHUNl HAY4YHO-TIOMYJISIPHYIO JINTEpaTypy
(U3NYECKOTO COAEp)KaHUs, CIIPaBOYHbIE MaTepuanbl, pecypchl ceTH IHTepHeT; BiageTh
prUeMaMHl KOHCHIEKTHPOBaHUS TEKCTa, MpeoOpa3oBaHus MHGOPMALMU W3 OJIHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO

1.20

CoznaBaTh COOCTBEHHbIE NMHUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE HMH(OpPMAIMH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJIEpXKaHMS, MYyOIMYHO IMPEICTaBIATh PE3yIbTaThl
MIPOEKTHOM HWJIM HCCIEN0BATeNbCKON JIEATENbHOCTH, MPH 3TOM TIPaMOTHO HCIOJIb30BaTh
W3YYEHHBIH TOHATHHMHBIA amnmapar HW3ydaeMoro pasjena (U3MKM U COINPOBOXKAATh
BBICTYIUICHHE MTPE3EHTAIMEN ¢ y4eTOM OCOOCHHOCTEN ayJUTOPUH CBEPCTHUKOB

1.21

[Ipn BbIMONHEHWHM Y4E€OHBIX TIPOEKTOB M  HUCCIEJOBAHMM (PU3NYECKHX TPOILIECCOB
pacrpenenaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTaBIEHHBIMU 3aJlauaMU, CIEIUTh
3a BBIOJIHEHWEM IUIaHA JCHUCTBUH M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLICHHWBAaTh




COOCTBEHHBI BKJAaJ B  JEATENBHOCTb TPYIIBL, BBICTPauBaTh KOMMYHHUKAaTHBHOE
B3aUMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh Pa3peraTh KOH(IMKTHI

IIpoBepsieMble Y1€MEHTHI COAePKAHUSA

Kon Kon baementa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
pa3iena
8 MEXAHWYECKUE SABJIEHU
8.1 Mexanuueckoe aBuxkeHue. MarepuansHas Touka. Cucrema oTcyera
8.2 OTHOCHUTEIBFHOCTh MEXAHUYECKOTO IBIKEHUS
8.3 PaBHOMEpHOE TPSMOJIMHEHOE JBUKEHUE
8.4 HepaBHoMepHOe mnpsimosimHEWHOE aBwkeHHEe. CpeaHsis M MTHOBEHHas

CKOpPOCTH TCJIa ITPU HEPABHOMCPHOM JIBUKCHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NIPSMOJIMHENHOE IBUKCHHE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
8.7 PaBHOMepHOE ABMKEHME 110 OKpYykHOCTH. Ilepros u yactora oOpaiieHus.

Jluneitnas u yriioBas ckopoctu. LIeHTpocTpeMUTENBHOE YCKOPEHNE

8.8 [lepBerii 3akon HeroToHA

8.9 Bropoii 3akon Herotona

8.10 Tpertuii 3akon HeroToHa

8.11 [IpuHIMI Cyneprno3UIIUH CUTT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cwiia TpeHUs: CHJia TPEHHS CKOJBXCHHUS, CHJIa TPEHHS IOKOS, JIpyrue

BUbI TPCHUA

8.14 Cuia TSDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHUA. Y CKOPEHHE CBOOOHOTO
MaJCHUS
8.15 JBwxenue tuianer Bokpyr Comnnma. IlepBas kocMmuueckass CKOpPOCTb.

HesecomocTs u neperpysku

8.16 PaBHOBecue MarepuanbHOI TOUkH. AOCOIIOTHO TBEPAOE TEIO

8.17 PaBHOBecue TBEpAOro Tena € 3aKPEILUIEHHOM OCBIO BpauleHuss. MOMEHT
cwisl. LleHTp TsKECTH

8.18 Nmnynec Tena. 3Menenne nmmynsca. IMIynsce cuiibt

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 PeakTuBHOE nBMKEHNE

8.21 Mexanunueckasi paboTa 1 MOIIHOCTb

8.22 PaGora cun TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUH U pabOThI
8.23 [ToTentnmanpHas SHEPTHS TeJa, TIOIHATOTO HaJl TOBEPXHOCTHIO 3eMITH
8.24 [ToTenunanpHas 3HEPTUS CKATON MPYKUHBI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH




8.27

[IpakTuyeckue pabOTHI:

Ompenenenne cpeaHell CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
HIapuKa MO HAKIOHHOW IuiockocTH. OrpeneneHne YCKOPEHHs Tela IMpH
PaBHOYCKOPEHHOM JIBU)KEHUH 1O HAKJIOHHOH MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPU PABHOYCKOPEHHOM
IBIKEHNHU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THMOTE3BI: €CIM MpPH PABHOYCKOPEHHOM JBIDKEHUHM 0€3
HAYaJIbHOH CKOPOCTH ITyTH OTHOCATCS KaK psAJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHU OJJUHAKOBEI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOopManbHOTO  jgaBieHusa.  Ompenenenue  KodpQUIMEHTAa  TPEHHUS
ckoibkeHus. OrperneneHne KeCTKOCTH Npy ) uHbl. OnpeneneHne padboThl
CHJIBI TPEHHS NPU PABHOMEPHOM JBIKEHHH Te€la IO TOPU30HTAIBHOM
nosepxHocTu. Onpeaenenue padboThl CHIIBI YIPYTOCTH IPU IOAbEME Tpy3a
C UCIIOJIb30BAaHUEM HETIO/IBHYKHOTO M MTOJIBUKHOTO OJIOKOB

8.28 ®usnyeckue SBICHUS B IPUPOAE: MPHIMBHI U OTIMBEI, IBHKEHHUE TJIAHET
ContHEYHOM CUCTEMBI, PEaKTUBHOE JABMKEHHE KHUBBIX OPTraHU3MOB
8.29 TexHuueckue ycTpoiicTBa: CIMIOMETP, TATUUKH [OJI0KEHUSI, PACCTOSHUS

" YCKOPCHUS, PAKCTBI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebarensHoe ABHMIKCHUC. OcHOBHEBIE XapaKTCPHUCTUKHU KOJIEOAHUH:
nepuon, 4acrora, aMIuiuTyaa

9.2

MareMaTHUeCKUil ¥ MPYKUHHBIA MasTHUKH. [IpeBpalieHue SHEpruu Mmpu
KOJI1e0aTeIbHOM IBIKEHUN

9.3

3aryxatomme kKonedbanus. Bernyxnennsie konebanus. Pesonanc

9.4

Mexannyeckue BoyiHbl. CBOWMCTBA MeXaHWYECKMX BOJIH. [IpomonbHbIe U
MoIepeyYHble BOJIHBL. JlJIMHA BOJIHBI M CKOPOCTh €€ PaclpOCTpaHCHHS.
MexaHn4eckue BOJHBI B TBEPAOM TENE, CEHCMUYECKHUE BOJIHBI

9.5

3Byk. I'pomMKoCTb 1 BbICOTa 3ByKa. OTpa)keHUE 3ByKa

9.6

WHudpa3Byk u yabTpa3ByK

9.7

[IpakTuyeckue paboTHI:

OnpeneneHne 4YacToTbl M IepHoja KojeOaHMH MaTeMaTH4YecKOro
MasiTHUKA.

Onpenenenre 4acToThl U Mepro/ia KoueOaHuil MpyKUHHOTO MasTHHUKA
HccnenoBanune 3aBUCUMOCTH NEepHOAA KoJIeOaHU MOABEIICHHOTO K HUTH
rpy3a oT JUIMHbI HUTH. MccaenoBanue 3aBUCUMOCTH Mepuojia KoneOaHui
IIPYKUHHOTO MasATHHKA OT Macchl rpysa. IIpoBepka He3aBHCHMMOCTH
nepuoja KoieOaHui rpys3a, MOJABEIIEHHOT0 K HHUTHU, OT Macchl rpy3a u
KECTKOCTH MpPYKUHBL. M3Mepenune yckopeHus cBOOOIHOTO MaieHUs

9.8

dusnyeckue SBJIEHUS B NPUPOJE: BOCIPUITHE 3BYKOB KUBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IIYHAMH, X0

9.9

Texnuueckue YCTpOﬁCTBaZ 9XO0JIOT, UCITOJIB30BAHUC YJIIBTPA3BYKaA B 6BITy n
TCXHUKE

10

SJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DONeKTpOMarHuTHOE Tojie. DJeKTpOMarHuTHble BoJiHbL.  (CBOMCTBa
9JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH




10.3 DnexTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. BonHoBBIE cBOMCTBA
cBeTa

10.4 [IpakTuyeckue pabOTHI:
N3yueHune CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOUJIBHOIO
Tenedona

10.5 @dusnyeckue SBICHUS B MPUPOAE: OMOIOIMUYECKOE AEUCTBUE BUAMMOTIO,
yIbTPa(UOJIETOBOIO U PEHTT€HOBCKOI'O M3JIy4eHH

10.6 TexHuueckue ycTpoicTBa: UCIOJIB30BAHUE JIEKTPOMArHUTHBIX BOJH JUIS
COTOBOM CBSI3U

11 CBETOBBIE ABJIEHU A

11.1 JlyueBast Mmonenb cBeTa. MicTouHuku cBera

11.2 [IpsiMonuHEHOE pacIpOCTpaHEHHUE CBETA

11.3 Otpaxxenue cpera. [1nockoe 3epkano. 3aKkoH OTpaskeHHsI CBETa

11.4 [Ipenomnenue cBera. 3akoH mpeinomieHHust cBeTa. [losHoe BHyTpeHHee
OTpa)KE€HHE CBETA

11.5 JIunza. Xop myuel B IMH3E

11.6 OnTnueckas cucrtema goroanmnapara, MUKPOCKOIa U TeIeCKoIa

11.7 I'na3 xak ontuyeckas cucrema. ban3zopykocTs U AadbHO30PKOCTb

11.8 Paznoxxenne Oemoro cera B cnekTp. Ombitel HbioTona. Cnoxenue
CIEKTpPAIbHBIX 1BETOB. Jluicriepcus cBera

11.9 [IpakTrdeckue pabOThI:
HccnenoBanue 3aBUCHMOCTH YIjla OTPa)KEHHsI CBETOBOTO Jiyda OT yriia
naJIeHusl.
N3ydenne xapakTEpUCTHK H300paKEeHHUS TIPEAMETa B IJIOCKOM 3epKaJle.
HccnenoBanue 3aBUCUMOCTH yIila MPEJIOMIIEHHUSI CBETOBOIO JIyda OT yria
Ma/ICHUST Ha TPAHMIIE «BO3/YX - CTEKIION.
[Tonmyyenne n300paXkeHUH C MOMOIIBIO COOUpArOIEH JTNH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMpAIOIEH
JIMH3BIL.
OMnBITH TIO PA3TIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OmnbITEl 1O BOCHPHATUIO LIBETAa MPEIMETOB NPU HUX HAOIIONEHUM 4Yepes3
LIBETOBBIE (DPUIIBTPHI

11.10 ®dusnueckue sBIeHUs B nipupoje: 3arMeHuss Comnna u JIyHsl, 1iBeTa Ted,
ONTHYECKUE sBJIEHHUA B armoctepe (uBer Heba, pedpakuus, panyra,
MHUpax)

11.11 TexHunueckue ycTpoilcTBa: OYKHM, MEpUCKOMN, (oToammapar, ONTHYECKHUE
CBETOBO/IBI

12 KBAHTOBEBGIE SABJIEHUA

121 OmnsiTel Pezepdopaa u miianerapuas Mmozaens atomMa. Mozens atoma bopa

12.2 Ucnyckanne wu mnoryonieHue cBera aroMoM. Kgautel. Jlunelyatsie
CIIEKTPHI

12.3 PagnoakTuBHOCTB. Anb(da, OeTa- 1 raMmMa-u3ydeHus

12.4 Crpoenue atomHOro sipa. HykinonHas Mmoaens aToMHOro sjapa. M3oronsl




12,5

PannoaktusHbIe peBpanieHus. [lepuon nonypacnaza aTOMHBIX saep

12.6

SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apSAA0BOI0 U MacCOBOTO UUCE

12.7

DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

12.8

Peakiuu cuntesa u nenenus saep. Mcrounuku sneprun CoJiHIIA U 3BE3]T

12.9

Snepnasa snepretuka. JleiicTBre paguoOaKTUBHBIX W3JIyYEHHUN Ha >KUBBIC
OpraHU3MBbI

12.10

[TpakTrueckue paboTHI:

Habmronenne CrijioniHpIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.
HccnenoBanue TPEKOB: M3MEPEHHE SHEPIMU YaCTUIBI MO TOPMO3HOMY
nyTH (1o potorpadusim).

W3mepenne painoakTUBHOTO (hoHA

12.11

Ousnyeckue SBICHUS B MPUPOJE: €CTECTBEHHBIH pPaJMOAKTUBHBIN (DOH,
KOCMHMYECKHUE JIyYd, PaJMOaKTUBHOE H3JIyYCHHE MPUPOIHBIX MUHEPAIIOB,
NeiicTBHE paJIMOaKTUBHBIX U3ITy4YE€HUN Ha OpraHU3M YeJlOBeKa

12.12

TexHuueckue yCTpOWCTBa: CHEKTPOCKOI, WHIMBUAYAJIBHBIH ITO3UMET,
kamepa Bunbscona

IIposepsiembie Ha OI'D no ¢pusuke TpedoBanus K pesyiabraram ocsoenus OOII OO0

Hns mpoenenuss OI'D mo ¢usuke ucmonb3yercss mepedeHb (KOIU(PHUKATOP) MPOBEPSEMBIX TpeOOBaHMA K
pesynbTaTam ocBoerust OOII OOO u nepedyeHb 3JIEMEHTOB COAEPIKAHMS.

Ilepeuenn (koaupukaTop) NpoBepsieMbIX TPebGoBaHui K pesyabraTtam ocsoenus OOII OO0

Kon
NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeGoOBaHKS K NMPeAMETHBIM pPe3yJbTaTaM 0a30BOTr0 YPOBHSI OCBOECHHS

OCHOBHOM 06pa30BaTeJ’le0ﬁ nporpaMmMbl OCHOBHOI'O 001ero 06pa30BaHl/lﬂ Ha OCHOBE¢
P1rOoC

[lonumanue ponu (U3MKM B HAYYHOW KapTHHE MHpPA; CPOPMHPOBAHHOCTH 0a30BBIX
IIPEICTAaBICHUM O 3aKOHOMEPHOW CBA3M M IIO3HABAEMOCTH SIBJIEHUN NPUPOIBI, O POJHU
JKCIIEPUMEHTa B U3HKE, O CUCTEMOOOpa3yroliel posin (PU3UKU B pa3BUTUH €CTECTBEHHBIX
HayK, TEXHUKHU M TEXHOJOTUH, 00 3BOMIOLUHN (PU3NUECKUX 3HAHUH M UX POJIM B LEIOCTHON
€CTECTBEHHOHAyYHOW KapTMHE MHpa, O BKJIaJ€ POCCHUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pPa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO MHpA, Pa3BUTHE
TEXHUKHU ¥ TEXHOJOTUI

3HaHMs O BUAAX MaTepuu (BEIIECTBO M IOJIE), O JIBMKEHUM KaK CIOCO0€ CyIEeCTBOBAHUS
MaTepu, 00 AaTOMHO-MOJEKYISIpHOW TEOpUH CTPOEHHUS BEUIeCTBA, O (PUIUUECKOM
CYUIHOCTH SIBJICHUH NpUpOAbl (MEXaHWYECKUX, TEIUIOBBIX, JJIEGKTPOMArHUTHBIX H
KBaHTOBBIX); YMEHUE pa3jinyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JJEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHNE; YMEHUE PAclO3HABATh
NPOSIBJICHUE M3YYEHHBIX (PU3MUYECKUX SBJICHUH B OKpYXKAalOIIEM MHpe, BbIIENAS HUX
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKK)

BJ'Ia,Z[CHI/IC OCHOBaMH MOHSITHIHOTO afnmapara M CHMBOJIHNYCCKOI'0 sA3bIKa (I)I/I3I/II(I/I n
HCIIOJIB30BAHUEC UX IJIA PCIICHUA y‘I€6HBIX 3a1a4; YMCHUEC XapaKTCPU30BaATh CBOMCTBaA TECII,
(I)I/ISI/UICCKI/IG SABJICHUA W HTPOUECCHI, HCIIOIb3YA (byH,Z[aMCHTaJ'IBHBIC n SMIIUPUYCCKUC
3aKOHBI

VMenne onmceIBaTh HU3YUCHHBIC CBOMCTBA TEI H (1)I/ISI/I‘I€CKI/IG SABJICHUA, HCIIOJIb3Yys
Q)HSI/I‘ICCKHG BCJINYHHBI

Bnagenne ocHOBaMHM METOJOB HAY4YHOIO IO3HAHMSI C Y4e€TOM COOJIOJEHUS MpaBUI
6e30macHoro Tpyaa: HabIoAeHne PU3NUECKUX SIBICHUM:

YMEHHE CaMOCTOSITEIbBHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U3 JaHHOro Habopa
000pyZ0BaHUS MO MHCTPYKILIMHU, ONHUCHIBATh XOJ OMNbITA U 3alUCBIBATh €0 Pe3yJbTaThl,




(hopMyIIMpPOBATH BEIBOJIBI;

MPOBEJICHUE TIPSIMBIX U KOCBEHHBIX HW3MEPEHUH (U3NYECKUX BEIUYHH: YMEHUE
IUTAHUPOBATh U3MEPEHHUS, CAMOCTOSITENIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY IO
WHCTPYKIUU, BBIUKCIATh 3HAYCHUE BEIUYMHBI U aHAIM3UPOBATh MOJYyYEHHBIE PE3YyIbTaThl
C YUETOM 3aJJaHHON MOTPEIIHOCTH PEe3yIbTaTOB U3MEPEHUI;

MIPOBE/ICHUE HECIOXKHBIX 3KCIIEPHUMEHTAIBHBIX UCCIIEIOBAaHUH; CAMOCTOATEIBHO cOOUpaTh
OKCIIEPUMEHTAJIbHYI0 YCTaHOBKY W MPOBOJIUTH HCCJIENIOBAHUE IO HUHCTPYKIUH,
MPEJICTABIATh IMOJIYYCHHBIC 3aBHCHUMOCTH (DM3MUYECKUX BEIUYMH B BHJAC TaOIHMIl U
rpadUKOB, YUUTHIBATh MMOTPEIIHOCTH, JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIETOBAHUS

[TonnMaHue XapaKTEpPHBIX CBOMCTB (H3WUYECKMX MoOJelel (MarepualibHas TOYKa,
aOCOIFOTHO TBEPJOE TEJIO, MOJENTU CTPOCHHUS Ta30B, J>KHJIKOCTEH ¥ TBEPABIX Tell,
IUIAaHEeTapHas MOJIE)Ib aTOMa, HYKJIOHHAsI MOJIC)Ib aTOMHOTO sI/ipa) U YMEHUE IPUMEHSTh UX
1Tt 00BsICHEHUST (PU3UUYECKUX MPOIIECCOB

VYMmeHue oOBACHATh (pU3HUYECKHE MPOLECChl M CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTYyallull NPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, B YAaCTHOCTHU, BBISABIATh IPUUYMHHO-
CIICZICTBEHHBIE CBA3M M CTPOMTH OOBSICHEHHE C OINOpOM Ha H3y4eHHbIC CBOWCTBA
(bU3NIECKUX SIBICHUH, (PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOZEITH

YMeHnue pewaTh pacueTHble 3ahauu (Ha Oa3e 2 - 3 ypaBHEHHUI), UCHOJb3Ysl 3aKOHBI U
(bopMyIbl, CBsA3bIBarOIIME (PU3MUYECKHE BEJIWYMHBI, B YacCTHOCTH, 3aIlIUCBIBATh KpaTKOE
YCJIOBUEC 3aaa4u, BBIABJIATH HCEAOCTAOIIWEC JaHHBIC, BI)I6I/IpaTB 3aKOHBbI H q)OpMy.]II)I,
HE00XOANUMBIE /ISl €€ PELIEeHUs], UCIO0Ib30BaTh CIIPABOYHbIE JAHHBIE, IPOBOAUTH PAacUEThl
U OOCHHUBATH PCAITUCTUYHOCTH NOJTYUYCHHOI'O 3HAYCHHA (1)H3H‘~I€CKOI71 BCJIMYUHBI; YMCHUC
OIpeNIeNIATh Pa3MEPHOCTh (PU3NUYECKON BEIMUMHBI, OTYYEHHOM IPU PELICHUHN 3a1a4u

YMeHHE XapaKTepHU30BaTh MPUHILMIBI JICUCTBUS TEXHUYECKUX YCTPOWCTB, B TOM YHCIIE
OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX TEXHOJIOTHYECKUX IPOLIECCOB M0 UX ONHUCAHMIO,
UCTIONB3Yysl 3HAHHUS O CBOMCTBAaX (U3MYECKUX SIBICHUH M HEOOXOAMMBbIC (HHU3HUYECKHE
3aKOHOMEPHOCTHU

10

YMeHue HUCNOoIb30BaTh 3HaHUA O (PU3MUECKUX SIBJICHHUAX B IOBCEIHEBHOW XHU3HM [UIs
obecriedeHns: 0€30MaCHOCTH MPH OOPAIIeHUH C OBITOBBIMH MPUOOPAMHU U TEXHUYECKHUMHU
yCTPONCTBaMHU, COXPAHEHUS 3J0POBbs M COOJIIOJICHUS HOPM 3KOJIOIMYECKOIO IMOBE/ICHUS B
OKpY’Karolel cpefe; MOHUMaHHe HEOOXOJAMMOCTH MPUMEHEHHS JTOCTIKEHUM (U3HKU U
TEXHOJIOTUH JIJIsl pallMOHAJIBHOTO NIPUPOAOIOIb30BaHUS

11

OnelT moucka, npeoOpa3oBaHUs M MpeacTaBiIeHUs UHGOpMaLUU  (PU3NUECKOTO
COZIepKaHUS C HCHOJb30BaHHEM HMH()OPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIA;
YMEHHE OIEHUBAaTh JIOCTOBEPHOCTh MOJyYEHHOM HH(OpPMalMKM Ha OCHOBE HMMEIOIIHXCS
3HAHUW M JIONOJHUTENIBHBIX MCTOYHHUKOB, YMEHHE HCIIOJIb30BAaTh IIPU BBIIOJHEHUN
y4eOHBIX 3aJlaHull  HAy4YHO-TIOMYJSPHYIO JIUTEpaTypy (U3MYECKOTO COJEpKaHusi,
CIpaBOYHBIE MaTepuanbl, pecypchl cetu VHTepHeT; BiajeHue 0a30BBIMM HaBBIKAMU
npeoOpa3oBaHus UH(POPMALIUY U3 OJHOW 3HAKOBOW CHCTEMBI B JIPYT'yl0; YMEHUE CO3aBaTh
COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHNUS Ha OCHOBE MH(OpPMAIMK U3 HECKOJIBKUX
HMCTOYHUKOB

IlepedyeHnb 31eMEeHTOB coepkaHusi, poBepsieMbIx Ha OI'D no pusnke

Koa | IIpoBepsieMblii 371eMeHT coJepKaHusA

1 MEXAHUWYECKUE ABJIEHUA

1.1 | Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcyeta. OTHOCUTEIBHOCTD JBUKEHUS

12 PaBHOMepHOE m HepaBHOMepHOe ABmkeHue. CpenHsas ckopocTb. Dopmyiia Juisl BEIUKCIEHUS CpPEIHEN
ckopoctu: V = S/t

13 PaBHOMEpHOE TpSAMONMHEWHOE IBIKEHHE. 3aBUCHUMOCTh KOOPAHMHATHI Tela OT BPEMEHH B Cllydae

PaBHOMCPHOI'O HpﬂMOHHHGﬁHOTO JABHIKCHHA:




xX(0) =x,+ut

I'padvkn 3aBUCHMOCTH OT BPEMEHH ISl MPOEKIHMH CKOPOCTH, TPOEKIUH MepeMelleHUs, MYTH,
KOOpJMHATHI IIPY PABHOMEPHOM IPSIMOJIMHENHOM JABH)KEHUU

3aBUCUMOCTb KOOPAMHATHI T€JIa OT BPEMEHHU B ClIydae paBHOYCKOPEHHOI'O IPSIMOJIMHEWHOTO IBUIKEHUS:

(@) =Vo, *t+ax* =

@opmynbl ISl TPOEKUUU MEpeMEeleHUsl, MNPOEKUUHU CKOPOCTH U MPOEKIHUH YCKOPEHHUs IpHU
PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JABUKCHUU:

14 55 (1) = Uy 140, - =
v =y, +a.t,
a(f)=cast,
LJ:,: - u:.." =2a,s,
I'paduku 3aBHCHUMOCTH OT BpPEMEHM ISl TMPOEKLUUU YCKOPEHHS, NPOEKIHUA CKOPOCTH, HPOCKIHU
IIepeMEIEHUs], KOOPANHATBI IIPY PABHOYCKOPEHHOM MIPSAMOJIMHEWHOM JIBUKEHUU
CBobonHoe manenne. PopmyIibl, ONMCHIBAIOIIAE CBOOOJHOE TMAJCHHE Tella 10 BEPTUKAIH (JBHKCHHE
1.5 |Tena BHU3 WM BBEpX OTHOCHTEIBHO NOBEPXHOCTH 3eMiM). I'paduku 3aBHCHUMOCTH OT BpEMEHHU JJIs
IIPOEKIIMH YCKOPEHUS, IPOEKIIUU CKOPOCTH U KOOPAUHATHI IIPH CBOOOIHOM IMaJICHUH TeJa 110 BEPTUKAIIU
CKopocTh paBHOMEPHOTO JBMKEHMSI T€JIa 110 OKPY>KHOCTH. HarpaBiienne ckopocTH.
®dopmyiia 1715 BBIYUCICHUS CKOPOCTH Uepe3 pajiuyCc OKPYKHOCTH U MEpUOJT OOpallleHus:
_ 27
T
IlenTpocTpeMurenbHoe yckopeHue. HampaBiieHne LEHTPOCTPEMUTENBHOrO yckopeHus. dopmyia nmis
BBIUHCIICHUS] YCKOPEHUS:
1.6 2
i v
4R
®opmyia, CBSI3bIBaIONIAsl IEPUOJ] M YACTOTY OOpaleHUS:
‘i,‘_.' — l
Macca. IInotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
1.7 m
1.8 |Cuna - BekTOpHas ¢pusndeckas BenuyrHa. CloxXeHne cui
1.9 | SIBnenue unepuuu. IlepBriii 3akoH HetoToHa
Bropoii 3akoH HeroToHa:
110 | F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJIa U BEKTOpPA CUJIbI, IEHCTBYIOIIEH Ha TEIIO
B3aunmoneiictue ten. Tpernit 3akoH HeroToHa:
111 F -
251 T T2
Tpenue nokos u TpeHue ckonpxeHus. opmMyiia A BHIYUCICHUS MOJYJIS CHIIbI TPEHUS CKOJIbKEHHUS:
112 7 _u. N
p =M
1.13 | Hedopmarnus tena. Yrpyrue u Heynpyrue aepopmannu. 3aKoH ynpyroi nedpopmaruu (3akos ['yka):




F=k-Al

1.14

Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:

7"1 -m 2

TR

Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.

dopmyra 7S BBIYUCIICHUS CUIIBI TSDKECTH BOJIM3H MoBepxHOCcTH 3emiuu: F = mg.

JBrxenue manet Bokpyr Comnnna. [lepas kocMuueckast ckopocts. HeBecoMOCTh U nieperpy3ku

F=G-

1.15

I/IMHy.]'IBC TE€JIa - BEKTOPHAas (bI/ISI/ILIeCKaH BCJIMYHMHA.
Pp=m0

I/IMHy.]'IBC cucteMsl Ten. I3mMeHeHnne HMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3akoH COXpaHCHUA UMITYyJIbCa IJIsd 3aMKHyT0ﬁ CUCTEMBI TCJI:
D=yl 1Dy =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckast padbora. @opmyna s BBIYUCICHUS PAOOTHI CHIIBL:
A=Fscosa.
MexaHnveckasi MOITHOCTb:

N=4
[

1.18

Kunernueckas u IMOTCHIMAJIbHAA SHCPI'UA. CDopMyna JJIA BBIYUCIICHUA KHHETHYECKOM OHCPIuu:

-~

mu~
E, = =

Teopema o kumHernuecko sHepruu. dopmyna Uil BBIUKCICHUS IOTEHLUMAJIBLHOM JHEPrUU TEIa,
MOJIHATOrO HAIl 3eMIIEH:

E,=mgh

1.19

Mexannyeckas dSHEeprus:
E=E.+E »

3aKOH COXpaHEHUsI MeXaHW4ecKoi sHepruu. dopmyna A 3aKOHA COXPaHEHUS] MEXaHWYECKOH sHeprun
B OTCYTCTBHE CHUJI TpeHus: E = const.
[IpeBparieHre MEXaHUYECKOM SHEPIUH IPU HATUUYUU CUIIbI TPEHHUSL.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. Moment cutsr: M - FI.
YcioBre paBHOBECHS pblvara:

M +M, +..=0
[ToasuxHbIN 1 HeOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHH3MOB:
n= Anonesnas
Asarpaqermaz

1.21

JlaBiieHre TBEpOTO TeNa.
dopmyna 7S BBIYUCICHUS JaBICHUS TBEPAOTO Tena:
F

p= 5
JaBnenue raza. ATMocdepHoe TaBiieHue.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopMya 17151 BEIYUCICHHSI TaBJICHUS] BHYTPH KUIKOCTH:

p=pgh+p_,




1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

3akoH Apxumena. Popmyna s ONPEACICHUS BBITAIKUBAIONICH CHJIbI, JCHCTBYIOIIEH Ha TEJo,
HOpr)KeHHOG B X KUAKOCTH UJIN Iras:

Fox. =P8V

VcaoBue naBanus tena. [1naBanue CYIO0B H BO31YXOIIJIaBaAHUC

1.24

Mexannueckue kojeOaHUS. AMIUIMTYZa, MEpUuoJ M yactoTa Kosnebanuil. dopmyna, CBA3bIBAIOIIAs
4acTOTy U NepuoJ| KojebaHuil:

V=T

1.25

Matemaruueckuii U Ipy>KMHHBIN MasgTHUKU. [IpeBpalieHre 3Heprun npu KojaedaTenbHOM ABHKEHUN

1.26

3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3onanc

1.27

Mexanudeckue BOJHBL. [IpomonbHble ¥ TIONEpeYHbIE BOJNHBL. J[TMHA BOJNHBI M CKOPOCTB
pacnpocTpaHeHUsl BOJIHBI:

A=pid

1.28

3Byk. ['poMKoCTh U BbIcOTa 3BYKa. OTpakeHUE 3BYKOBOW BOJHBI Ha rpaHuile AByX cpel. MHbpa3Byk u
YIBTPa3BYK

1.29

[IpakTuyeckue paboThI

W3mepenune cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH HPYKUHBI; K0ddduimenra
TPEHUSI CKOJIBKEHUsI; pabOThl CHIIbI TPEHUS, CHIIbI YIIPYTOCTH; CPEAHENH CKOPOCTH JBMXKEHUS OpycKa Io
HAKJIOHHOW IIJIOCKOCTH; YCKOpEHHUs Opycka TpH JBVDKCHHWU [0 HAKJIOHHOW IIJIOCKOCTH; YacTOThI
nepuosia KojeOaHUM MaTeMaTHYecKOro MasTHHKA; 4acTOThl M Iepuoja KojeOaHWi HpYKUHHOIO
MasTHHKA; MOMEHTA CHWJIbI, IEUCTBYIOIIETO HA phluar; padOThl CUJIbI YIIPYrOCTH MPU MOIBEME Ipy3a C
IIOMOILbI0 HETIO/ABMKHOIO 0JIoKa; pabOThl CHIJIBI YINPYTOCTH IHpU MOABEME Ipy3a C IIOMOIIBIO
IIOJIBUJKHOTO OJIOKa.

HccnenoBanue 3aBUCMMOCTH apXMME0BOM CHIIBI OT 00beMa MOrpy>KEHHON YacTu Teia M OT IJIOTHOCTH
KHUIOKOCTH, HE3aBUCUMOCTH BBIT&J'IKI/IB&I—OHIG?I CUJIbl OT MACCHI TCJIa;, CHUJIbI TPCHUA CKOJIBKCHUA OT CHJIbL
HOPMaJbHOTO [JABJIEHHUS U OT POJa NMOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HMKAIOLIEW B IPYXHUHE, OT
cTeneHu JedopMaluy MPYXKUHBI, YCKOpEeHUs Opycka OT yIjla HakKJIOHa HampaplsIoLIel; mepuoaa
(vacToTbl) KoJe0aHUI HUTSIHOTO MasiTHUKA OT JUIMHBI HUTH; NIEpU0/ia KoJeOaHU! MPY>KUHHOTO MasTHUKA
OT MACChI I'py3a U KCCTKOCTHU IMPYXKUHBI, HCCICAJOBAHNEC HC3aBUCUMOCTHU IIE€pHUOaA KoJje0aHuii HUTSHOTO
MasiTHUKA OT Maccel rpy3a. IIpoBepka yciaoBusl paBHOBECHS pbluara

1.30

dusnyueckue SBICHUS B MIPUPOJIC: MPUMEPHI ABUKEHUS C PA3JIMUHBIMU CKOPOCTSIMHU B )KHBOW U HEXXHBOM
MpHUpoJe, NEHCTBUE CHIJIBI TPEHHUS B TMPHUPOJAE M TEXHUKE, MPWIUBBI U OTJIMBBI, ABWKCHHUE ILIAHET
ConHEYHOM CHUCTEMBI, pEaKTUBHOE JBMKEHUE JKMBBIX OPTaHU3MOB, PhIUYard B TEJ€ YEJIOBEKa, BIUSHHE
aTMoc(epHOro [aBJeHHUS Ha JKUBOW OpraHW3M, IUIaBaHHWE DPBIO, BOCIPUSTHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHIE BOJIHBI, IlyHAMH, 9XO

1.31

TexHuueckue ycTpoilcTBa: CIIUOMETp, JAaTUYUKU TOJOKEHUS, PACCTOSHUSA M YCKOPEHUS, TUHAMOMETD,
MOAIIUITHUKY, PAKEThl, PbYar, MOABM)KHBIA M HEMOJBIKHBIM OJIOKM, HAKIOHHAS IIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY, COOOMIAIONINECS COCYHbI, YCTPOWCTBO BOJOIMPOBOJA, THAPABINYECKUN TMpecCC,
MaHOMETp, 0apOMeTp, BHICOTOMED, OPIIHEBON HACOC, APEOMETP, IXOJIOT, UCTIOIb30BAHUE YIIBTPA3BYKa B
OBITY U TEXHUKE

TEIUIOBBIE ABJIEHU A

2.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUECKON TEOPUM CTPOECHMs BellecTBa. Mojennu TBEpAOro,
AKHJIKOTO U Ira3000pa3HOro coctosiHui Benectsa. Kpucrammyeckue u amopHble Tena

2.2

JIBmkeHne dvactull BenlecTBa. CBsI3b CKOPOCTH JBMKEHHMS YacTHI] ¢ TemmepaTypoil. bpoyHoBckoe
nBUKeHHe, U dy3us




2.3

CMauuBaHue U KalmWJUIAPHBIC SABJICHUA

2.4 | TermoBoe pacHIMPEHHE U CKATHE
2.5 | TemnoBoe paBHOBecHe
2.6 |Buyrpennss sHeprus. PaboTa u Temsonepeaaya Kak criocoObl H3MEHEHUS! BHYTPEHHEH SHeprun
2.7 | Bugsl Teruionepenayu: TEIUIONPOBOAHOCTh, KOHBEKIUS, U3JIy4CHHE
Harpesanue u oxnaxzaenue ten. KonuuecTBo TeroThl. Y aelbHas TEIIOEMKOCTb:
28 | o=cm(t, -4)
3aKOH COXpaHEHHs SHEPTUHU B TEIUIOBBIX Mpolleccax. Y paBHEHUE TEIIOBOro OanaHca:
2.9
0 +0, +..=0
210 Hcnapenue u xoHaeHcaus. M3MeHeHne BHYTPEHHEH SHEPTUU B MPOIECCEe UCTIAPCHUS U KOHJICHCAIUH.
' Kunenue sxuakoctu. Y nenpHas Teriora napooopasoanus: L = Q/m
2.11 | BraxxHOCTH BO3/IyXa
[TnaBnenue u Kpuctaum3anus. M3MeHeHne BHyTpEHHEH SHEPrUM MPH TUIABJICHUHM M KPUCTALIU3AIUH.
VY aenbHas TEMIOTA MJIABICHUS:
212
o
A==
m
2.13 | BHyTpeHHsIst SHEpTHsI CTOpaHus TOIUIMBA. Y JeibHasl TEIUIOTa CropaHus Toriusa: q = Q/m
2.14 | IlpunHnumnsl paboTel TertoBbix asuratesncii. KIT/ TeroBoro neurarens
[IpakTuueckue paboThI
N3mepenue ynenpbHON TEIUIOEMKOCTH METAUTMYECKOTO IUJIMH/PA; KOJIMYECTBA TETUIOTHI, IMOJYICHHOTO
BOJIOM KOMHATHOH TemmepaTypbl (PUKCHPOBAHHOW MacChl, B KOTOPYIO OIyIEH HArpeThlii HUIMHID;
2.15 | xonMyecTBa TEIUIOTHI, OTJAHHOTO HATPETHIM IMIIMHIPOM, IOCIIE OIYCKaHUs €ro B BOJY KOMHATHOM
TEMIEPaTypbl; OTHOCUTENBHOW BI@XHOCTH BO3/AyXa; yIEIbHOW TEMJIOTHl IMJIABICHUS JIbJA.
HccnemoBanne M3MEHEHUST TEMIIEPATyPhl BOJBI MPU PA3IMYHBIX YCIOBUSX; SBJICHHS TEIDIOOOMECHA MPHU
CMEIIMBAHUU XOJIOTHOM U TOpsiueil BOJBI; Mpoliecca UCTapeHUs
dusndeckue SBICHUS B MPHUPOJIC: MMOBEPXHOCTHOE HATSKCHHE W KANMMUISIPHBIC SBJICHHS B MPUPOJIE,
2.16 | xpuctamisl B mpupoe, unydenne CoHIla, 3aMep3aHrie BOAOEMOB, MOPCKUE OpU3bl; 00pa30BaHUE POCHI,
TyMaHa, uHesl, CHera
TexHUYecKue YCTPOWCTBA: KaNWJUIAPBI, TPHUMEPHI HWCIOJB30BAHUS KPUCTALIOB, JKUIKOCTHBIN
2.17 | TepMoMeTp, AATYMK TEMIIEPATypbl, TEPMOC, CHCTEMa OTOIUICHHS OMOB, THTPOMETPHI, MCHUXPOMETP,
napoBas TypOWHa, JBUTATE]h BHYTPECHHETO CrOPaHUs
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 | DOnextpuzanus ten. /[Ba Buaa dIEKTPHUUECKUX 3aPsIIOB
3.2 | BzammopeticTBue 3apsHKeHHBIX Tell. 3akoH Kynona
3.3 | 3aKOH COXpaHEHHUS IEKTPUICCKOTO 3apsa
34 DnexTpuueckoe noje. HanpsskeHHOCTh 3JEKTPHUECKOTo Todist. [IpHHIMIT Cynepno3uiing dIeKTPUIECKUX
' moJiek (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuyeckux 3apsaoB. JleHCTBUE SIIEKTPUYECKOTO TOJISI Ha DIIEKTPUUYECKHUE 3aAPAJIbL.
' [TpOBOAHMKY U TUIIEKTPUKH
36 [TocTostHHBIN 35ekTpuyecKknil TOK. [leicTBrs anekTpudyeckoro Toka. Cuna Toka. Hanpsokenue.

I=qg/t,U=Al




3JI€KTpI/I‘-I€CKOC COIIPOTUBJICHUC. yIIGHI:HOG SJICKTPUYICCKOC COMMPOTUBJICHUC:

3.7
R =pl/S
3.8 |3akon Oma mis yyactka snekrpuyeckoit nenu: | = U/R
ITocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
I,=I: U=U,+U,: R=R,+R,
39 [TapannenbHoe coeJMHEHUE TPOBOAHUKOB PAaBHOTO CONIPOTUBIICHUS:
' e | s R
U :U::]:IZ+I::R::‘.
CMernanHble COeTMHEHMSI TPOBOTHUKOB
3.10 | Pabota u momHOCTh AnnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyins - Jlenna:
3.11 2
O=I"-R-t
3.12 | OnbIT Opcereaa. MarHuTHOE MOJI€ MPSIMOTO MPOBOAHUKA € TOKOM. JIMHUM MarHUTHOM MHAYKIUH
3.13 | MaruuTHOE 1oJsie HOCTOSHHOTO MaruuTa. B3anMoseiicTBre NOCTOSHHBIX MarHUTOB
3.14 | [leiicTBME MarHUTHOTO TOJISI HA TPOBOTHHUK C TOKOM
3.15 | Ombiter @apanest. SIBnenue snexTpoMarHuTHON nHAYKIMH. [IpaBuio Jlenna
[IpakTuyeckue paboThI
H3mepenne 3IIeKTPHYECKOTO COMPOTUBIICHUS PE3UCTOPA; MOIIMHOCTH AIIEKTPHUECKOTO TOKA; PabOTHI
JIEKTPHUUECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JIAMIIOYKA), OT
3.16 | HanpsbKeHMUs Ha KOHIAX MPOBOJHMKA; 3aBUCUMOCTH CONPOTUBIICHUS OT JUIMHBI IPOBOJHUKA, IUIOLIAAN
€r0 MOTIEPEYHOr0 CEUEHUS U ySIIEHOTO COPOTUBIICHUSI.
IIpoBepka mpaBmia I JIEKTPUUECKOTO HANPSDKEHHWsT MPH  IOCIENOBAaTEIbBHOM — COEIMHEHUU
MIPOBOJIHUKOB; MIPAaBUJIA ISl CHIIBI DJIEKTPHUYECKOTO TOKA MPH NapaIeIbHOM COSIMHEHHH TPOBOJHUKOB
(pe3uCTOpHI U JIAMITOYKA)
dusnueckue SBIEHUS B TMPHUPOJE: DJIEKTPUUYECKHE SIBICHHUS B aTMocgepe, SJIEKTPUYECTBO >KUBBIX
3.17 | opraHu3MOB, MarHUTHOE TOJIe 3eMJIH, Opei( MOIIOCOB, POJIb MArHUTHOTO TIOJIS JUIS JKU3HU Ha 3emile,
MOJISIPHOE CUSTHHE
TexHu4eckue yCTpONCTBA: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUMK IIIEKTPUYECKOU
3.1g |?HCPTHH,  BIEKTPOOCBETHTENbHbIC npuOOpsl,  HarpeBaTelbHbIE  3JEKTPONPHOOPHI  (IIPUMEPBHI),
' AIIEKTPUUECKUE TIPEIOXPAHUTENHN, DJIEKTPOMArHHUT, DJIEKTPOJBUTATENh IMOCTOSIHHOTO TOKa, T€HEepaTop
MOCTOSIHHOT'O TOKa
3.19 | DnexTpomarHuTHBIE BOJHEL [1IKana 35eKTpoMarHuTHBIX BOJTH
3.20 [JIyueBas monenb cBeta. [IpsMonuHeitHOe pacipoCcTpaHEHHE CBETA
3.21 | 3axoH oTpaxkeHus cBeta. [Tnockoe 3epkaio
3.22 |I[Ipenomienue cBeta. 3aKOH NMPETOMIICHHS CBETa
3.23 | lucriepcust cBeTa
3.24 | JIunza. Xona nyueit B muH3e. DOKYyCHOE paccTostHue JIMH3BL. OnTryeckas cuia auH3bl: D = 1/F
3.25 |I'nma3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
[IpakTuyeckue paboThI
N3mepenue ontuueckoil cuibl coduparouieil JMH3bI; (OKYCHOTO pacCcTOSHUS coOuparouieil uH3bl (110
3.26 | cBOICTBY paBEHCTBA pa3MEpoOB IMpeaMeTa M H300pa’keHHsl, KOrJa MpeAMET pacloyioKeH B JABOWHOM

(dhoxkyce), mokazaress IpPeJIOMIICHUS CTEKJIA.
HccnenoBanme cBoicTBa M300pa)KeHHsI, TIOTYYEHHOTO C MOMOIIBIO cOOMparomieil JUH3bI, U3MEHEHUS




(I)OKYCHOI‘O PaCCTOAHNA OBYX CIOXCHHBIX JIMH3; 3aBUCUMOCTU YyTIJjia NPCIIOMIICHHUA CBCTOBOI'O Jiyda OT
yrjia mnaacHus Ha rpaHUule «BO3AYX - CTCKIIO»

duznyeckue SBICHUS B npupoac: 3aTMCHUA COJIHI_Ia u HYHI:I, OBE€Ta TCJI, OINTHYCCKHUC ABJICHHUA B

3.21 atMocdepe (1BeT HeOa, pedpakius, paayra, MUPaK)

3.28 | TexHuveckue yCTpoOMCTBa: OYKH, IEPUCKOI, (poTOamnmapar, OnNTUHIECKUE CBETOBOIbI

4 KBAHTOBLBGIE ABJIEHUA

4.1 |PagmoakTuBHOCTH. Anbda-, 6eTa-, ramma-u3iaydeHus. Peakiuu anbga-u 6eTa-pacnanga

4.2 | Onbitel Pesepdopaa o paccesnuto anbda-yactuu. [Inanerapnas mogens atoma

4.3 | CocraB aroMHOTO 1pa. M30To0mb!

4.4 | Ilepuox nonypacnajga aTOMHBIX SIJEP

45 }Iz[epHHe pCaKIuu. 3aKOHBI COXpPaHCHUA 3apaa0BOTI0O U MaCCOBOI'O YHCEJI

@dusnueckue SBIEHUS B NPUPOJE: ECTECTBEHHBIM paJMOaKTUBHBIM (OH, KOCMHUYECKHE JYy4H,
4.6 |paaMOaKTHBHOE M3JIy4eHHE MPUPOTHBIX MUHEPATIOB, ACHCTBHE PaJIMOAKTUBHBIX U3TYYEHUI Ha OpPraHu3M
YeJloBeKa

TexHu4eckue yCTpOMCTBA: CIEKTPOCKON, WHAMBUAYAIbHBIM O3UMETpP, KaMepa BuibcoHa, suepHas
JHEPreTHKa

4.7

[Tpunoxenue 1 x paboueit mporpamme
®opmMmebl yueTa pabodeit mporpaMMbl BOCITUTAHUS

1. VYcraHoBieHHE IOBEPHUTEIBHBIX OTHOLICHHHA MEXAY NeNaroroM M OOydYalomIMMHUCS, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIPHUATHIO O0yYaromuMucs TpeOOBaHUI U MPOChO y4duTelNs, MPUBICYCHUIO WX BHUMAHUA K
oOcyxaeMoi Ha ypoke HH(POpMaIK, aKTUBU3AIMH UX [I03HABATEIbHON JESTEIbHOCTH;

2. [TobyxneHue oOydarmuXcs COOMIOAATh HAa YPOKE OOIIETIPUHATHIE HOPMBI IOBEICHHS, MPaBUiIa OOIIEHHUS CO
CTApIIMMH U CBEPCTHUKAMH, IPUHIIAITH YICOHOH TUCIIUTUTHHBI M CaMOOPTaHU3aIIHH;

3. ITlpuBnedyeHue BHUMaHUS OOy4alOMIMXCAd K IICHHOCTHOMY acleKTy M3y4aeMbIX Ha YypoKax SBICHHH,
opraHu3anus uX padoThl C MOJIy9aeMOW Ha YpPOKE COLMAIbHO 3HAUMMOW WH(OpMalued — HHUIIMUPOBAHUE €€
0OCYXKJIeHHS, BBICKA3bIBaHUSI OOYYAIONIMMKCS CBOETO MHEHHS MO €€ IOBOAY, BBIPAOOTKH CBOEro K HeW
OTHOIIICHHS,

4. Vcnonp30BaHUE BOCHMUTATENHHBIX BO3MOXKHOCTEH cOAepKaHHs yueOHOro MpeaMeTa 4epes JAEMOHCTPALUIO
oOyyaroluMcsi MPUMEPOB OTBETCTBEHHOTO, TPa)KJAHCKOTO IOBEACHUS, MPOSBICHUS UYEJIOBEKOIIOOUS H
I00pOCEPIEYHOCTH, Yepe3 MoA00P COOTBETCTBYIOIMINUX TEKCTOB IS YTEHUS, 3a/1a4 JJIsl PEeIIeHUs, TPOOIEMHBIX
CUTyalu# 1151 00CYKIEHHS B KJ1acce;

5. IlpumeHeHne HMHTEPAKTUBHBIX (OpM pabOThl ¢ OOYYAIOUIMMUCS: WHTEIUIEKTYalbHBIX, CTUMYIUPYIOIINX
MMO3HABATEIbHYI0O MOTHBAIIMIO, JUIAKTHYECKOTO TeaTrpa, HIPOBBIX METOAMK, JUCKYCCHHM, KOTOpHIC HAr0T
BO3MOXXHOCTh OOYyYaronuMmcsi mpuoOpecTH OMBIT BEICHUS KOHCTPYKTUBHOTO JWajora; rpynmoBoi padoThl,
KOTOpasi yYUT CTPOWUTH OTHOIICHHS W JIEUCTBOBAaTh B KOMaHJE, CIOCOOCTBYET Pa3BUTHUIO KPUTHUECKOTO
MBIIUICHHUS,

6. BxiroueHrne B ypoK HMIPOBBIX TNPOLEAYp, KOTOpbIE MOMOTarT MOJAEepXKaTh MOTHUBALMIO OO0YyJaromMXcs K
MOJIYYEHUIO 3HAHUW, HAJQKUBAHUIO B KIACCE MEXJIMYHOCTHBIX OTHOIICHUN, MOMOTAIOT YCTaHOBJICHUIO
no0poskenaTeaIpHON aTMoc(ephl Ha YPOKE;

7. Opranmzamusi medcTBAa MOTHUBHUPOBAHHBIX M JPYAMPOBAHHBIX OOYYAIOIIUXCS HAJ HEYCIEBAIOIIMMHU
OJTHOKJIACCHUKAaMH, B TOM YHCJIE C OCOOBIMH OOpa30BaTEIHbHBIMHU MOTPEOHOCTSAMH, TAIOMIETO OO0YJaIOIUMCS
COILIMAJIbHO 3HAYUMBIH OIBIT COTPYTHUYECTBA M B3aUMHOM TTOMOIIHM KaK OCHOBBI JIJISI OBJIAJICHUS TJI00ATbHBIMU
KOMITCTCHITHSIMH;

8. MnunmupoBaHue 1 MoIepKKa UCCIIeI0BATENIbCKON IEATENHHOCTH B (hOpMe MHIUBUIYATHHBIX U TPYMIIOBBIX
MPOEKTOB, YTO JlaéT BO3MOXKHOCTh NPHOOPECTH HABBIKM CaMOCTOSITEIIBHOTO pELIEHUS TEOPETUYECKOM




mpo0JIeMbl, TEHEPUPOBaHUS U 0OPMIICHHSI COOCTBEHHBIX HJIEH, YBAKHUTEIHLHOTO OTHOIICHHS K UYXKUM HJICIM,
MyOJIMYHOTO BBICTYIUICHUS, ApTYMEHTUPOBAHUS U OTCTAaUBAHUS CBOCH TOUKH 3PEHUS;

9. PerynupoBanue moBeeHUs] 00y4JarONINXCs;

10. Peanuzamnust BOCOUTATEIBHBIX BO3MOXXHOCTEH Pa3IMUHBIX BUJIOB JEATEILHOCTH peOEHKA,

11. TlpoekTupoBaHue CUTyaIil 1 COOBITHI, Pa3BUBAIOIINX IMOIMOHAILHO-IIEHHOCTHYIO Cepy peOeHKa;

12. Pa3zButue y o0y4aromuxcsi MO3HaBaTeIbHOW aKTUBHOCTH, CAMOCTOSITEIbHOCTH, HHUIIMATUBBI, TBOPUECKUX
CIOCOOHOCTEH, (OpMUPOBaHUE TPAXKMTAHCKOW IO3UIUU, CIOCOOHOCTH K TPYAy H JKU3HH B YCIOBHSX
COBPEMEHHOr0 MHpa, PopMHUpPOBaHUE Yy 00YUAIOIIUXCS KYIbTYPhI 310pOBOT0 M 0e30macHOro oopasa sK13HU;

13. Obuienue ¢ AeThMH, IPU3HAHUE UX JOCTOUHCTBA, TOHUMAHUE U PUHSITHS HX;

14. MonenvupoBaHue CUTYallUi JIJIs1 BEIOOpA MOCTYIKA 00y4YarOIUMHKCS;

15. Opranu3amus st 00y4aronuxcs CUTyalluidi KOHTPOJIS U OLIEHKH, CAMOOIICHKH;

16. BximroueHne cucTeMbl TOOUIPEHUS yU4eOHOM/CONMAIBHON YCTICIITHOCTH 1 MPOSIBJICHUS aKTHBHOM JKMU3HEHHOMN
MO3UIUHU O0YYArOIINXCS;

17. Opranmzanus Gopm UHAMBUYATbHON U TPYIIIOBOM pabOTHI;

18. Omopa Ha IEHHOCTHBIE OPUEHTUPBI 00YJAIOIIUXCS;

19. Pemienre HETUMUYHBIX 33724 110 GOPMUPOBAHUIO (HYHKIIMOHATILHOM IPaMOTHOCTH;

20. Opranmzarus paboTel 00y4aronuXcs Ha ypOKE ¢ COLMAaIbHO 3HAYMMON WH(OpMarueid, ee o0CyKIeHHE,
BBICKA3bIBAaHUE CBOETO MHEHUS IO €€ TIOBOJTYy, BEIpaOOTKa CBOET0 K HEil OTHOLICHUS

21. BrirodeHHe B YpPOK HWIPOBBIX MPOILEIYp, MOMICPKUBAIOIIMX MOTHBALUIO JeTeld K (HOPMHUPOBAHHIO
(YHKIIMOHATBHOW TPAMOTHOCTH: TIOUCKY U OCBOCHHIO 3HAHWM, HAJTQ)KMBAHHUIO MO3UTHUBHBIX MEXIMYHOCTHBIX
OTHOIIIEHWH B KOMMYHHUKAIUH, JOOPOKEIATEIHHOTO B3aUMOJICHCTBUS JIJIs1 KOOTIEPALIMH B UTPE; YCTAHOBIICHUIO
22. OpraHu3zanysi WHIWBUIYaJIbHBIX M TPYMIIOBBIX MPOEKTOB A (OPMUPOBAHUS MPOEKTHOW KYIbTYPHI Kak
rJI00aTbHOW KOMITETEHITMM B COCTaBe (YHKIIMOHAIBHOW TPAMOTHOCTH — CaMOCTOSITCIILHOE KPEaTHBHOE
pelieHre npoOJjaeM U KU3HEHHO-TIPAKTUYECKUX 3ajad, FeHepupoBaHHe M OQOpMIIEHHE COOCTBEHHBIX HJEH,
YBOKEHUE UYXKUX HUJEH, ONBIT MyOJUYHOTO BBICTYIUICHHMS U KOMMYHHUKAIlMM C  OIIIOHEHTAMH,
apryMEeHTHPOBAHUS U KPEATUBHOTO OTCTAUBAHUS CBOCH TOUKHU 3PCHHUSL.



