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HOSACHUTEJBHASA 3AIIUCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOIO O0IIero oOpa3oBaHMsI COCTaBieHa Ha
OCHOBE TIOJOXEHUH W TpeOOBAHUH K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeacTtaBieHHbBIXx B DPI'OC OO0, a Ttakke ¢ ydérom
denepanbHOil paboueil mporpammbl BochuTaHus W KOHIENIMM MpernofaBaHusl y4eOHOTro
npenmeta «Pu3nKa.

Conepxanue mporpamMmbl 1Mo (U3MKE HANpPaBICHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOW TPAMOTHOCTH OOYYalOIIMXCS U OpPraHU3alui0 U3yuyeHUs (U3UKU Ha JesITeIbHOCTHON
ocHOoBe. B mporpamMe 1o ¢u3uMke YUMUTHIBAIOTCS BO3MOXHOCTH Y4YeOHOro TIpenMeTra B
peamm3anuu TpeboBannit PI'OC OOO K mMIaHUPYEMBIM JUYHOCTHBIM M METalpeAMETHBIM
pesynbTraTaM OOydYeHHs, a TaKKe MEXKIPEJIMETHBIE CBS3U €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsl.

[IporpamMmMa 1o (¢u3uKe YCTaHABIMBAET pacCIpeseieHue Y4eOHOro marepuana Mo rojiam
oOyuenus (Mo KjaccaMm), NpeQIaraeT NPUMEPHYIO TOCIEI0BATEIILHOCTh HU3YYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUS MPEIMETHOTO COAEpKAHMS U yuy€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

[Tporpamma no pusmke pazpaboTaHa ¢ HENbI0 OKA3aHUS METOJANYECKON TTOMOIIM YIUTEITIO
B CO3/IaHUU paboyeil MporpaMMBbl IO yUeOHOMY MPEIMETY.

®du3snKa ABIACTCS CUCTEMOOOPA3YIOIINM JJII €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIBKY (hU3MYECKHe 3aKOHBI JIEKAT B OCHOBE INPOIIECCOB U SIBICHHM, U3y4aeMbIX XHUMHEH,
Ouosoruelt, actpoHOMHUEH u pu3nuecKoil reorpadueil, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPeroCTaBlisgeT Haumbosee sCHble 00paslbl MPUMEHEHUS HAy4HOro MeTojla
MO3HAHMUSL, TO €CTh CIIOCO0A MOJyYEHUS IOCTOBEPHBIX 3HAHUN O MUPE.

Opna U3 THaBHBIX 33134 (pU3UUEcKOro oOpa3oBaHMsI B CTPYKType oOIIero oopazoBaHus
COCTOUT B (HOPMUPOBAHMHM €CTECTBEHHO-HAyYHOW T'paMOTHOCTH M HHTEpeca K HayKe Y
oOyJaromuxcs.

W3yuyenne ¢u3uku Ha 0a30BOM ypOBHE TMpeArNojiaraeT OBJaJCHHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTbD:

— HAY4YHO OOBSCHSATH SBJICHUS,
— OIICHHMBATh U MMOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEIOBAHNUS;
— UHTEpHNpEeTHpPOBaTh JIaHHBIE M HCIIOJIb30BATh HAY4HbIE JIOKA3aTEIbCTBA JUISI MOJIyYEHUS

BBIBOJIOB.

[lenn u3yyeHuss (UMK Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUsSl OINpEAENEHBbl B
Konnenmuu npenonaBanus ydebHoro npeamera «dusuka» B 00pa3zoBaTeNbHBIX OpraHU3aIUsIX
Poccuiickoit ®enepanuu, peaqu3yOUMX OCHOBHbIE O00I€00pa3oBaTeNbHbIE MPOTPaMMBI,
YTBEPKIAEHHOU PELICHUEM

Konmnerun MunucrepctBa mpocsenieHus: Poccuiickoit ®epepanuu (IpoTOKON OT 3
nexadps 2019 r. Ne [TK-4BH).

Henn usyvyenus: pusuku:

— mpuoOpeTeHne HHTEPeca U CTPEMIICHHUS 00YJAIOIIUXCS K HAYyYHOMY U3YYE€HUIO PUPOIBI,
pa3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

— pa3BUTHE TIPEICTaBICHWM O HAydyHOM METOAE TMO3HaHUS ©  (HopMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

— (¢opMupoBaHHE HAyYHOTO MHUPOBO33PEHHUS KAaK pe3yabTaTa M3yueHUS OCHOB CTPOCHUS
MaTepuu U (pyHAaMEeHTaIbHBIX 3aKOHOB (PU3HKHY;

— (QopmupoBaHuEe MPEICTaBICHUA O POIM (U3UKH AT Pa3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUIA;

— pa3BUTHE TPEICTaBICHUNW O BO3MOXHBIX cdepax Oyaymeld mnpodecCHoHaTbHOM
NeATeTLHOCTH, CBSI3aHHON ¢ (DM3MKOH, MOATOTOBKA K JaJIbHEHIIEMY OOYYEHHIO B 3TOM
HallpaBJICHUHU.

Joctumxenne 5TUX 1ened MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHMs 00ECTIEUNBACTCS PEIICHUEM CIISTYIONINX 32124

— mpuoOpeTeHHne 3HAHUI O IUCKPETHOM CTPOCHHH BEIIECTBA, 0 MEXAHHMUECKUX, TETUIOBBIX,



AIIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

— TMpHOOpPETeHWE YMEHUH ONKHCHIBAaTh W OOBSCHITH  (U3UYECKUE SBICHHS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

— OCBOGHHE METOJIOB pEIICHHUS TPOCTEHININX pacYETHBIX 3ajad C WCIOJIb30BAaHUEM
(U3NIECKUX MOJIEIIEH, TBOPYECKUX U MPAKTHUKO-OPHEHTUPOBAHHBIX 33]1a4;

— pa3BUTHE YMEHUH HAOIOIATh MPUPOJIHBIC SBJICHHUS U BBIIOJIHATH OIBITHI, JJA0OPATOPHBIC
paboThl M HKCHEPUMEHTAIbHbIE HCCICIOBAHUSA C HCIOJIB30BAaHHEM H3MEPUTEIbHBIX
puOOPOB;

— ocBoeHHe NPUEMOB paboThl ¢ HHGOpMAIHMeEld (U3UIECKOTO COACPKAHUSA, BKIIOUAsS
UHPOPMAILIMIO O COBPEMEHHBIX JIOCTHKCHUSAX (H3UKH, AaHAIM3 M KPUTHYECKOE
OlLIeHMBaHKE MH(OpMAIINH;

— 3HAaKOMCTBO cO cepaMu MpohecCHOHATLHOW IEATEIbHOCTH, CBA3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMU HA IOCTUKCHUSIX (PU3NICCKON HAYKH.

Ha u3yuenue ¢usuku (0a30Bblif ypoBEeHb) Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
oTBOoAMTCS 238 yacoB: B 7 kiacce - 68 yacoB (2 yaca B HezieN0), B 8 kiacce - 68 yacoB (2 yaca B
Heneno), B 9 kiacce - 102 gaca (3 yaca B HeIenio).

[Ipennaraemsiii B mporpamme 1o (Gpu3uKe nepeueHb JJabopaTopHBIX pabOT U ONBITOB HOCUT
PEKOMEHIaTeIbHBIN XapaKTep, YYHUTENb JeNaeT BBIOOp NpOBelIeHHs Ja0bOpaTOpPHBIX padoT U
ONMBITOB  C  y4€TOM  HMHIUBUAYAJbHBIX  OCOOCGHHOCTEH  OOydarommxcsi,  CHHCKa
OKCIEPUMEHTAJIbHBIX 3aJIaHUl, Mpe/ylaraéMblX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO
9K3aMeHa 1o (pusmke.



COILEPKAHUE OBYYEHUA 7
KJIACC

Pa3nen 1. ®u3uka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpPa.

®usnka — Hayka o npupoje. SABneHus npuponabl. Pu3nUecKue sBICHHUS: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usznueckux BenuuuH. Duszmueckue MNpuOOPHI.
ITorpemHocTs M3MepeHui. MexayHapoiHas CUCTEMA €IUHHII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKH HM3y4aroT Mpupoay. EcTecTBeHHO-Hay4yHBIN
METOJ TMO3HaHWA: HaONIOJEeHUE, MOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIIBMIKCHUE THUIOTES,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsicHeHHue Habmogaemoro sieiueHus. OmnucaHue
(U3NUECKUX SBICHHUI C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIC, FJIEKTPUUECKHE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. ®dusnueckue nMpuOOPHI U MPOIeaAypa MPSAMBIX U3MEPEHUN aHAJOTOBBIM U ITU(PPOBHIM

npubopom.

Jlabopamopuwsie pabomot u onvimel.

Omnpenenenue 1EHbI IIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
W3mepenune TemmnepaTypbl HpH IOMOIIM KMJIKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIIepaTyphl.
6. IlpoBemenue wmccineqOBaHMs O TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IIApHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MTYCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYIbl, MX pa3Mmepbl. ONbIThl, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEIIECTBA.

JBwxenune uactui BemecTBa. CBs3b CKOPOCTH JIBMXKEHMSI YacTHUI[ C TEMIIepaTypoil.
BbpoyHoBckoe nBmwxkenue, nuddys3us. BzaumopeicTBHe dYACTHI[ BEIISCTBA: NPUTHKECHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUAKOCTEH M TBEPABIX
(KpucTaIIM4YecKux) Ted. B3auMoCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX UM UX aTOMHO-MOJIEKYJSpPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.

2. HaGmronenue nuddys3un.

2. HaGnmronenue siBaeHW, OOBICHSIONIMXCS MPUTSHKEHUEM MM OTTAIKUBAHUEM YaCTHUIL

BEIL[ECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHHEM (hoTorpadmii).

2. OmbITH IO HAOJIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmbITH 10 OOHAPYKEHUIO TCHCTBHSI CHII MOJIEKYJISIPHOTO TPUTSKEHHSL.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JIBUKeHHE. PaBHOMepHOe U HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacu€r myTu U BpeMeHU JABUKEHUSI.

SlBnenne wHepuMH. 3aKOH WHEpUUU. B3amMopencTBHE Tel KaKk MPUYMHA H3MEHEHUS
CKOpPOCTH JIBMJKEHMsI Tel. Macca kak Mepa uHepTHOcTH Tena. [ImoTHocTh BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIE 00bEMa BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojencTBus Ten. Cuna ymnpyroctd u 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOUIbIO JWHAMOMETpa. SIBleHue TAroTeHus u cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux 1iaHerax. Bec tenma. HeBecomocth. CriokeHHE CHII, HAPABJICHHBIX I10
ozHOI npsmoil. PaBHozelcTByronas cui. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.

arwpdE



Tpenue B IpUpoAe U TEXHUKE.

Hemoncmpayuu.

1. HalGmroneHne MEXaHUYECKOTO IBUYKEHUS TeNa.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHS.

Haburonenue siBjaeHUS] MHEPIUH.

Habmroienue n3aMeHeHus: CKOpocTy MPH B3aUMOJICHCTBUH TEIl.

CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlaﬁopamopnue pabomot u onvimol.

1. OmpeneneHrie CKOpPOCTH PAaBHOMEPHOTO JABIXKEHUS (LIapUKa B HKHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajee).

2. OrmpezneneHue cpeaHell CKOPOCTH CKOJbXEHHUS Opycka WIM IIapHKa M0 HAKJIOHHON

IJIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPLOTO TeENA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh PACTSKEHMS (IepopManui) MpYKUHBI OT

MPUIIOKEHHOMN CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHS OT Beca Tejla U

XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBiieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbIIICHUS U yBENTUYEHUs aBjieHus. [laBieHue rasa. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBnenus TBEPABIMU TeJIaMU, KUAKOCTIMHU
u razamu. 3akoH llackans. ITHeBmMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatrommecs  cocyabl.  ['muapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe aaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYLIHON
obonouku 3emnu. OnbiT Toppuuermu. M3mepenue armochepHOro naBieHUs. 3aBUCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpPHOTO JaBJIECHUS.

JleiicTBHE KUIKOCTH U ra3a Ha NOrpyXKEHHOE B HUX TeJo. BeITankuparomias (apxumenosa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenada naBneHus KUIKOCTHIO U Fa30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnueckuii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUSL.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BbEMa MOTPYKEHHOM dYacTH Tena Hu

IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcioBue 1ulaBaHWS TeN: IUIAaBaHWE WJIM TOTPYXEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS TUNIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBanue 3aBHCHMOCTH Beca Tella B BOJIE OT 00bEéMa MOTPYy:KEHHOW B KHUIKOCTh
4acTH Tela.

2. OmpeneneHue BBITAJTKUBAIONMIECH CHIIBI, JEHCTBYIONICH HA TEJIO, TMOTPYKEHHOE B
KUAKOCTD.

3. TlpoBepka HE3aBHCHMOCTH BBITAIKHBAIOIICH CHWIJIBI, JEHCTBYIONIEH HAa TeElO B
KUAKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIEH CHIIBI, TEHCTBYIOIIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa NMOrpyKEHHON B JKUAKOCTh YaCTH Tella U OT IIOTHOCTH
KUJKOCTH.

5. KonctpynpoBanue apeomeTpa WJIM KOHCTPYHPOBAHHE JIOJKH M OIpPEIEICHHUE €€
IPY30I0ABbEMHOCTH.

o UTAWN
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Pa3nes 5. PaGoTa m MOIIHOCTB. JHEPrus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBeCHs
pbiyara. [lpuMenenue npaBuia paBHOBECHUS pbluara K OJIOKY. «30JI0TO€ MPaBWIIO» MEXaHUKH.
KIIJ] npocTsix MexaHu3MoB. IIpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. Kunermdeckas u mnoreHuuainbHass sHeprus. lIpespaiuenue
OJIHOT'O BHJIa MEXAHMUECKOH SHEPruM B IpYroi. 3aKOH COXpPaHEHUsl SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IlpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimeol.

1. Omnpenenenue pa®OTBHl CHJIBI TpPEHUS MpPHU PABHOMEPHOM JIBIDKCHHHM Tela IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HWccnenoBanue yciaoBHiA paBHOBECHS phlyara.

3. Uzmepenune KIIJ] HakIOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE TTOJIOKEHUS MOJIEKYISPHO--KHHETUYECKONH TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aToMOB U MoJieKysl. ONbITbl, MOATBEP)KIAIOIIME OCHOBHbBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnueckue u
amop¢usbie Tena. OObsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO--KMHETHYeCKO Teopuu. (CmaunMBaHuWE M KalWUISIpHbIE siBJIeHUS. TerioBoe
pacIIMpeHue U cxKaTue.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JIBMJKEHHUS YacTHII.
Buytpennss osHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH OJHEpruM: Terulonepeaada M|
coBeplieHue paboThl. Buapl Teronepenaun: TEMIONPOBOAHOCTh, KOHBEKIHUS, U3ITYyYECHHUE.

KonnyecTtBo TemnoTel. YienpHas TEIMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBOe
paBHOBecHe. YpaBHEHHUE TeIuloBoro OanaHca. IlnaBreHue m oTBepleBaHHE KPUCTANIMYECKUX
BElIeCTB. YAenbHas Terjora miuaBieHus. [lapooOpa3zoBanme u koHjeHcarus. lcmapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIEHHS OT
aTMOC(EpPHOTO JaBJICHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuunsr pabotsl TemnoBeix aAsurarenei KIIJ[ TtemoBoro pasurarens. Temossie
JIBUTATEIH U 3alIUTa OKPY>KaroUed Cpeibl.

3aKOH COXpaHEHMsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX IpOLECCaX.

Hemoncmpayuu.

1. HabGmoneHnne 6pOyHOBCKOTO JIBHXKEHUSI.

Habmonenue nudpdysun.

Habmroienue siBieHnit cMauMBaHMsI U KalWUISIPHBIX SIBJICHUI.
HabmroeHue TenaoBoro pacimpeHus Tedl.

M3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[TpaBunia u3MepeHus TeMIIepPaTyphI.

Buael Terionepenayn.

OxJaxJieHre Ipu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepuieHr# paboThl BHEUTHUMH CHUJIaMH.
CpaBHeHuE TEMIIOEMKOCTEN PA3JINYHBIX BEIIECTB.

10. HaGmroneHne KAIIEHUS.

11. HaGnroieHre OCTOSTHCTBA TeMITepaTyphl PHU TIJIaBJICHUU.

12. Mozeny TEIIOBEIX IBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

©WoOoNTR~wWDNDN



OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJIIPHOTO IPUTSKEHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM UJIU caxapa.
OnbITH 10 HAOJIIOICHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEII.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.
OneIThI, AEMOHCTPUPYIOIKE 3aBUCUMOCTb JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka THUIOTE3bl JUHEHHONW 3aBUCHMOCTH JUIMHBI CTOJIOMKA KHUAKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TEIUIoNepenadu 1

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBICHHUS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M TOpsiueii BOJIBI.

9. OmpeneneHue KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW NpU TEIIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Ompenenenuie yaenpHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCapEHHS.

12. OnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. OmnpenencHue yAeIbHOM TEIUIOTHI IJIABJICHUS JIb/IA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onextpuzauus Ten. JlBa poja ayeKTpUYEeCKUX 3apsiioB. B3aumonelicTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEUCTBUS 3apSKCHHBIX TeJI OT BEIUYUHBI
3apsI0B U PaCCTOSTHUSL MEXKy TEIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTh anekTpudeckoro nois. [IpuHuun cynepno3unuu
AIIEKTPUYECKHUX I0JIeN (Ha KAaUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsAaoB. DJIEMEHTAPHBIN 3iekTpudeckuid 3apsa. CtpoeHue
aTtoMa. [IpoBOITHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOT0 3aps/a.

OJIEKTPUYECKUIT TOK. YCIIOBUSA CYIIECTBOBAHUS SJEKTPUUYECKOrOo ToOKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JEKTPUYECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTHUBIIEHHE
IIPOBOJAHMKA. YJIEJIIBHOE CONPOTHBICHHE BemlecTBa. 3akoH OMa aiusd  y4yacTKa  IIETH.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTb 3JEKTPUYECKOro Toka. 3akoH J[xoyns—JIenua. DnexTpruyeckue nemnu
U TIOTpeOUTENH 3IEKTpUIECKOi s3Hepruu B ObITy. KopoTkoe 3aMbIKaHME.

[locTostHHBIE MarHuThl. B3auMopaeilcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe MoOJe€.
MarnuTtHoe moJsie 3eMJIM M €ro 3HaueHue Juisl >ku3Hu Ha 3emute. OmbIT Dpcrea. MarHutHoe
I0JIE DJIEKTPUYECKOro TOKa. IIpruMeHeHne 251eKTpOMarHuToB B TEXHUKE. J[eliCTBUE MarHUTHOIO
NoJii Ha NPOBOJHUK C TOKOM. OJEKTPOJABMraTellb IOCTOSHHOIO Toka. lcmonbs3oBaHue
JIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel  @apaness. SBneHue  dieKTpoMarHUTHOW  WHAYKUuU. [IpaBuno  JleHma.
OnextporeHeparop. CrocoObl MOMYyYeHHUsS HJIEKTPHUUECKOW HHEPTHU. OIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1.  Dnexrpuzamus Tei.
JIBa posa NeKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
VYCTpoiCTBO U IEHCTBHE 3IEKTPOCKOTA.
OneKTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEeHHMsI PJIEKTPUUECKUX 3apsiIOB.
ITpOBOAHMKY U TUDIIEKTPUKH.
MonenrpoBaHue CUIOBBIX JIUHUI 3JIEKTPUUECKOTO TOJIS.
VCTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2NEKTPUYECKOTO TOKA.
DNEKTPUYECKUN TOK B )KUJKOCTH.
I"a30Bblii pa3psa.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

W3mepeHne 31eKTpUYECKOro HallpsIKEHUsT BOJIbTMETPOM.

PeocraT u Mara3us COnpoOTHBIIEHUM.

B3auMozeiicTBuE NOCTOSSHHBIX MarHUTOB.

MoenupoBaHrE€ HEBO3MOKHOCTHU Pa3/ICJICHHS NIOJIFOCOB MArHUTA.
MopenrpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
OmneiT OpcTena.

MarauTtHoe 1nosie Toka. JJIeKTPOMArHuUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.
DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS AJIEKTPOMATHUTHON UHAYKITUU.

OmnbiTel Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS! UHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHePaToOp MOCTOSHHOTO TOKA.

Jlabopamopnusie padbomot u onvimol.

1. OnbIThl 10 HAOIIOAEHUIO SJEKTPU3ALUH TEJ HHAYKIUEH U IPU CONPUKOCHOBEHHH.

2. HccnenpoBanue neicTBUS SIEKTPUUYECKOTO OIS HA IIPOBOAHUKH U IUAIICKTPHUKH.

3. COopka u npoBepKa padbOThl JIEKTPUUECKOH LIETTU TOCTOSTHHOTO TOKA.

4. VI3aMepeHue u peryaupoBaHue CHIIbI TOKA.

5. H3mepeHue u peryanupoBaHue HapsKEHUs.

6. HccrmemoBaHwe 3aBHCHMOCTH CHJIBI TOKAa, MIYHOIETO 4Yepe3 pe3UcTop, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HAa PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb 3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJHMKA OT €r0 JAJIMHBI, IIJIOIIAI1 TOIEPEUHOr0 CeUEHUs U MaTepHaa.

8. IlpoBepka mpaBmiIa CIOKEHHS HANPSHKCHUH MPH TOCIEIOBATEIHHOM COSAMHEHUH
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia Uit CUIIBI TOKA MPH MAPAJUIEITEHOM COSTUHEHUN PE3UCTOPOB.

10. Omnpenenennie pabOTHI ANMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTop.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIACISAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JaMIIOuKy, OT HalpsKeHUs
Ha Heu.

13. Onpenenenue KIIJl HarpeBares.

14. UccnenoBanue MAarHUTHOTO B3aMMOJIEHCTBHUS MOCTOSIHHBIX MarHUTOB.

15. 3yueHre MarHUTHOTO TOJs HOCTOSHHBIX MAarHUTOB TPU UX OOBEJUHEHUU U
pa3encHUN.

16. HccnenoBanue OeMCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTpenky. OIBITHI,
JEMOHCTPHUPYIOIINE 3aBHUCUMOCTb CHJIbl B3aUMOJEWCTBHUS KATYIIKM C TOKOM H
Mar"ura oT CHJIbl TOKAa U HAaIIPaBJIEHUS TOKA B KaTyIIKE.

17. U3y4yenue neiicTBUS MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

18. KoncrpyupoBaHnue 1 u3ydeHue paboTsl dJIEKTPOIBUTATENS.

19. NUzmepenue KI1/] anexTpoaBUTaTeIbHON YCTAHOBKH.

20. OnbITEl TIO MCCIEOBAHUIO SIBJICHUS DJEKTPOMArHUTHOW MHIYKIMH: UCCIIEIOBaHHE
M3MEHEHUH 3HaYeHMsI U HallpaBJIEHUs] HHAYKIIHOHHOTO TOKa.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOrO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoMepHOe
npsIMOJIMHENHOe aBM>keHHe. CpenHssi U MTHOBEHHas CKOpPOCTh Teja NpU HEPABHOMEPHOM

JBUXCHUU.

VYckopenue. PaBHOyckopeHHOE TpsMOIHHEHOe ABMkeHne. CBoOoaHoe nageHue. OMbITh

Iannnes.

PaBHOMepHOe nBMKEHUE MO OKpykHOcTH. [lepuon u wacrora obpamenus. JIuneitHas u



yIrioBas cKOpocTu. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

ITepsoiit 3akoH Herotona. Bropoii 3akon Hptorona. Tpetuii 3akon HeroTona. [Tpunuumn
CYINEPIO3UINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUsSl CKOJIBKEHHUS, CHJIa TPEHUs
MIOKOSI, IPYTHUE BUJIbI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOTO MaJCHHUS.
JBuxenue 1uianer Bokpyr Comnnpa. IlepBas kocmmueckas ckopocTh. HeBecomocTs u
Neperpy3KH.

PaBHoBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TshkecTu.

Nmnynec Tena. M3menenue umnyinbsca. Mmnynbc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUXKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa cuil TshKeCTH, yHnpyroctH, TpeHus. CBs3b
sHepruu U pabotbl. [loTeHuManbHas SHEPrusi Teia, MOJHSATOTO HAJ IMOBEPXHOCTHIO 3EMIIH.
IloreHnmanbHas 3Heprus c:xarou npyxxuuel. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPIruu. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPIUH.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHEHHE NyTeH M TPACKTOPUH IBUMKEHUS OJHOTO U TOTO )K€ Tela OTHOCHUTEIBHO
pa3HbIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH U yCKOPEHUS MPSIMOIMHEHHOTO JBUXKECHUSI.

4. VccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO ABUKECHHUS.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HabOmromeHne MeXaHWYECKUX SBJICHUN, MPOUCXOAAIIMX B CHUCTEME OTCUéTa
«Tenexxka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHUH OTHOCHUTEIBHO
kaOuHeTa PU3uKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U JICUCTBYIONIECH Ha HETO CHUJIBI.

8. HaOmoneHue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TeJl.

9. H3meHneHwue Beca TeNa Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Mpu B3aUMOIEHCTBUHM TEJl.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUU TENl.

12. CoxpaHenue UMIyIbCa IPU HEYIPYTOM B3aUMOIEHCTBHH.

13. CoxpaneHue UMITyJIbCca TP a0COIIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabnroieHre peakTUBHOTO JBUKECHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTruu Mpu CBOOOAHOM MaI€HUH.

16. CoxpaHeHne MeXaHHMYECKON SHEPTUH MPU ABMKEHUH Tella MOJ IeHCTBUEM MIPY>KUHBI.

Jlabopamopnwvie padbomovt u onvimol.
KoHcTpynpoBanue Tpakra A pa3roHa U JAJbHEHIIEr0o paBHOMEPHOTO JBHKCHUS
HIapUKa WIH TEIEKKH.

2. OmnpezneneHue CpeHEed CKOPOCTH CKOJBbKEHHsS Opycka MM JBM)KEHUS IIApUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHne yCKOpEHUs! Tesla MPH PaBHOYCKOPEHHOM JBM)KEHUHM IO HAKJIOHHOW
MJIOCKOCTH.

4. HccnenoBaHue 3aBHCHMOCTH IYTH OT BPEMEHHU INPH PaBHOYCKOPEHHOM JBH)KEHHU
0e3 HavaJIbHOW CKOPOCTH.

5. TlpoBepka rumoTes3bl: €ciaM NpPU PAaBHOYCKOPEHHOM JIBWXKEHHH O0e3 HayalbHOU
CKOPOCTH IYTH OTHOCSTCS KakK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOILIUE
IIPOMEXYTKH BPEMEHHU OJMHAKOBBI.

6. HccrmemoBaHuwe 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHHUS OT CHIJIBI HOPMAaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kKodpPuIMeHTa TPEHUS CKOTBKCHHUS.
8. OmnpeneneHue KECTKOCTU MPYKUHBL.
9. Omnpenenennie pabOTHl CHIIBI TPEHUS NpPU PABHOMEPHOM JIBWKCHMM Tejla II0



TOPU30HTAILHON ITOBEPXHOCTH.

10. Ompenenennie paboOThl CUIIBI YOPYTOCTH MPU MOABEME Tpy3a C HCIOJIH30BAHHEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. U3y4yenue 3aK0HA COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanuveckue Koj1e0aHUS U BOJHBI.

KoneGarensHoe npmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHMI: MEpPUOJ, 4acToTa,
aMIUMTyna. MareMatnyeckuid M NPY)KMHHBIM MasTHUKU. [IpeBpamieHue sHepruu Ipu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojneOanus. BoiHyxaenHsle konebanus. Pezonanc. MexaHnyeckre BOJHBI.
CaoiicTBa Mexanndeckux BoJiH. [IposonbHbIe U monepeyHbie BOJMHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmronenue xonebanuii Tei noj JeHCTBUEM CHUITBI TSXKECTH U CUITBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmtoienue BeIHYKIEHHBIX KOJIeOaHUI U pe30HaHca.

Pacripoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).

Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKycTHuYecKUH pe30HaHC.

Jlabopamopnwvie pabomot u onvimeul.

1. Omnpenenenue yacTOThl U EpUOA KOJIEOAHUN MaTEMaTUUECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOThI U MEpHOJa KoJIeOaHUN MPY>KMHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMOCTH TEpHOJa KoJeOaHUI MOIBEIICHHOTO K HUTH TPy3a OT

JUTUHBI HUTH.

4. VccnepoBaHue 3aBUCUMOCTH MEpUOJa KOJI€OAaHUH MPYKMHHOTO MasTHHKA OT Macchl

rpysa.

5. IlpoBepka He3aBUCHUMOCTU NepHOAa KOJEOAHWW Ipy3a, MOJBEHIEHHOIO K HUTH, OT

Macchl rpys3a.
6. OnbITEL, JOEMOHCTPUPYIOIIME 3aBHCHMOCTh IE€pHOAa KoJeOaHUl TMPYKUHHOTO
MasiTHUKA OT MaccChl I'py3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.

DONEeKTpOMarHUTHOE MoJie. DJIEeKTPOMAarHuTHble BOJHBL. CBOWCTBA AJIEKTPOMArHUTHBIX
BoJIH. [lIkana 371eKTpOMarHuTHBIX BOJH. McIIonb30BaHNUE 3JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM
CBSI3H.

DneKTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBBIE CBOCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 31€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOHCTBa CBETA.

Jlabopamopuvie pabomul u onvimel.

1. I3yueHue cBONCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0O MOOMIIBHOTO TeIe(OHa.

Pa3znen 11. CBeToBLI€e IBJICHHUS.

JlyueBasg monenb cBera. Mcrounmku cBera. [IpsiMonnHENHHOE pacnpOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.

IIpenomnenue cBeta. 3aKoH mpesnoMiieHUs: cBeTa. [lojIHOe BHYTpEHHEE OTpaKeHHUE CBETA.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.

Jlunza. Xox myweit B nmH3e. Onruyeckas cucreMa ¢oTroamnmnapara, MHUKpOCKoma u
Teneckona. [’ a3 kak onTudeckas cucreMa. bim3opykocTs U 1albHO30PKOCTb.

Pasnosxenune 6enoro cera B ciekTp. OnbiTel HptoToHA. Clio’keHNE CIEKTpaibHBIX IBETOB.
Hucnepcus csera.

Hemoncmpayuu.

1. TlpsmonuHeitHOE pacipocTpaHEHHUE CBETA.

2. OtpaxeHue cBera.
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[Tomryuenune n300pakeHUid B TIIOCKOM, BOTHYTOM H BBITTYKIIOM 3€pKajax.
ITpenomiienue cBera.

OnTHyeckuii CBETOBOI.

Xon Jiydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yenne n300paxeHuit C MOMOIIBIO JIMH3.

[Tpuniun aeiictBus goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10 Mozens riiasa.

11. PaznoxxeHue OEIOTo CBETA B CIIEKTP.

12. Tlony4enue Oenoro cBera npu CIOKEHUU CBETA PA3HBIX L[BETOB.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPa’KE€HUs CBETOBOTI'O JIydya OT YIJla MaJeHHUs.

2. HzyueHue xapakTepUCTHK U300paKeHUs MpEeAMETa B IIIOCKOM 3epKaJie.

3. MHccnenoBanue 3aBUCUMOCTH yTJla MPEJIOMIIEHUS] CBETOBOIO JIy4a OT yrja HajJeHus Ha

TpaHUIle «BO3TyX—CTEKIOY». [lomydenne n300pakeHnid ¢ IIOMOIIBIO COOMPAOIIECH JTHH3HI.

4. Ompenenenue (HOKYCHOT0 pacCTOSHUS U ONTHUUYECKON CHIIbI COOMPAIOIIEH JIMH3BI.

5. OmnbIThI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIEKTP.

6. OnbIThl IO BOCIIPUATHIO [[BETA MTPEIMETOB IPU MX HAOIIOIEHUH Yepe3 1IBETOBbIE

(UIBTPBIL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopna u mnanerapuas mozaens atroma. Mogaens aroma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHYyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anb(da-, Oera- u ramma-usznydeHus. CTpoe€HHE aTOMHOTO siIpa.
Hyxnonnas wmopgens atoMmHoro szapa. HM3oromsl. PanmoaxtuBHble npeBpamienus. llepuon
[0JIypacnaia aTOMHBIX sJIEp.

SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MACCOBOI'O YMCEN. DHEPIUS CBSA3U
aToMHBbIX sep. Csi3p Macchl M 3Hepruu. Peakuuu cuHTe3a M jAeneHus saep. VcrouHuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3Ty4eHHs U MOTIOUICHHUS.

CrnieKTphl pa3aMyYHbIX I'a30B.

CrnexTp BoaOpoO/Ia.

HaGnronenue TpexoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOMIMNX U3TYyUCHU.

Perucrpanus u3inydeHus IpUPOIHBIX MUHEPAJIOB U MPOJYKTOB.

JIaﬁopamopubze pabomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3TY4EHHUS.

2. HWccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIBI IT0 TOPMO3HOMY ITYTH (T10

¢dororpadusm).

3. H3mepeHne paaroakTHBHOTO QOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENHHO--0000MMAOIINIT  MOAYJIH  TPEAHA3HAYEH JUIS CHUCTEMATH3allud |
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIEATEITbHOCTH, IPHOOPETEHHOTO MPH U3yUEHUHU
BCEro Kypca (pU3MKH, a TakKe sl MOATOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10
du3uke 17151 00yJaroUINXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy w3yuyeHUM JAHHOTO MOAYJSL PpEATU3YIOTCS W CHUCTEMAaTU3UPYIOTCS  BHJIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBAeTCs JIOCTUXKEHHE TpPEAMETHBIX U
MeTanpeMETHbIX IJIAaHUPYEMbIX PE3yJbTaTOB OO0ydeHHs, (POPMHUPYETCS €CTeCTBEHHOHAYYHas
IPaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB MCCIENOBAaHUS SBJICHUN NPUPOAbI M TEXHHKH,
OBJIaJICHUE YMEHUSIMHU OOBICHATH (PU3UYECKHE SBIICHUS, NPUMEHSS MOJyuYeHHbIE 3HAHUA,
pelaTh 3aJa4y, B TOM YHCJI€ KAYECTBEHHbBIE U dKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMATBHO AEATEIbHOCTHBIA XapakTep JaHHOTO pas3zeiia pealn3yeTcs 3a CU€T TOro,
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4TO 00y4aronIrecs BBIMOIHSIOT 33/1aHUS, B KOTOPBIX UM TPEIIaracTcs:

HAa OCHOBE IMOJIYYEHHBIX 3HAHUN paclo3HaBaTh U HAYYHO OOBACHATH (PU3UUECKUE SIBICHUS
B OKPYKarOUIEH IPUPOJIE U TOBCEIHEBHOM KU3HU;

HCIOJIb30BaTh HAayYHbIE METObl UCCIEI0BaHUS (PU3UUECKUX SIBICHUN, B TOM YHCIE IS
MPOBEPKU THIIOTE3 M TMOJYYCHUS TEOPETHUYECKUX BBIBOJOB, OOBSCHATH HAyYHBIC OCHOBBI
HaubOosee BaXHBIX JOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTUH, HampuMep, MPaKTHYECKOTO
WCIIOJb30BAaHMS PA3JUYHbIX MCTOYHUKOB OSHEPrMM Ha OCHOBE 3aKOHA IIPEBPALLICHUS U
COXPAHEHHUsI BCEX U3BECTHBIX BUJIOB SHEPIHH.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBLLIEI'O OBPA30BAHMUSA

W3yuenne (pu3MKH HA YpOBHE OCHOBHOTO 00mIero oOpa3oBaHusl HANPABIECHO HA

JOCTH)KEHHE JIMYHOCTHBIX, METaNpeAMETHBIX M IPEIMETHBIX 00pa3oBaTEebHBIX
pE3yIbTATOB.

B pe3ynbraTe n3ydeHus (pU3MKM Ha ypOBHE OCHOBHOT'O 00LIEro oOpa3oBaHus y

oOyuaromierocst Oynyt c()OpMUPOBaHbI CIEYIOIINE JTNYHOCTHBIE PE3YIbTAThI B YACTH:
1. maTpmoTH4ecKkoro BOCIMTAHUS:

— MPOSIBIICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(U3UYECKON HAYKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCHUICKHUX YUEHBIX --(H3UKOB;

2. TPA’KAAHCKOIO0 M TIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSA:

— TOTOBHOCTH K aKTUBHOMY y4acTHIO B 0OCYXJIEHUHU OOLIECTBEHHO 3HAUYUMBIX
U OTUYECKUX IMpOOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTUXKEHUHN PU3UKU;

— OCO3HaHHME BAXHOCTU MOPAJIbHO--3TUYECKUX MPUHLUIIOB B JESATEIbHOCTU
y4€HOT0;

3. 3CTeTHYeCKOI0 BOCIIUTAHUS:

— BOCHPHUATHE ICTETUYECKUX KAYECTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO

HOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4. 1eHHOCTH HAYYHOIO NO3HAHMS:

— OCO3HaHME LEHHOCTH (PU3MUECKOW HAayKM KaK MOIIHOI'O HHCTPYMEHTa
IIO3HAHMSI MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTUM, BAXKHEHUILIEH COCTAaBIIAIOIIEH
KYJBTYpBI;

— pa3BUTUE Hay4YHOH JH0003HATEIBHOCTH, MHTEpPECAa K MCCIIEA0BaTENbCKON
NeSITEIbHOCTH;

5. ¢opMupOBaHMSA KYJbTYPHI 310POBbSI H SMOLMOHAJIBLHOI0 0JIArONOTYYHsI:

— OCO3HaHME IIeHHOCTH Oe30macHOro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BaXKHOCTH MpaBWil 0OE€30MacHOrO MOBENEHUS Ha
TPaHCHOPTE, Ha JIOPOrax, ¢ AIEKTPUUECKUM U TEIJIOBBIM 000pY/IOBaHHEM B
JIOMAILTHUX YCIIOBUSIX;

— c(pOpPMHPOBAHHOCTh HaBBIKA peQIIEKCUU, TNPU3HAHME CBOEro IpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4eioBeKa;

6. TpPy10BOro BOCIIMTAHMA:

— QaKTHBHOE YYacTH€ B PELICHUHM MNPaKTUYECKUX 3a/1ad (B paMKax CEMbH,
0o0pa30BaTeNIbHOW OpraHM3alud, Topojia, Kpas) TEXHOJIOIMYECKOW U
COLIMAJILHOW HANpaBJIE€HHOCTH, TPEOYIOUMX B TOM 4HUClIEe U (PU3HUECKUX
3HAHUM;

— HHTEpec K MPaKTUYECKOMY U3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOM;

7. IKOJIOTHYECKOr0 BOCIINTAHUS .

— OpUEHTalusl Ha MpUMeHeHHe (PU3MYECKHX 3HAHWM U pelieHus 3aaad B
00J1acTH OKpY’Karollel cpeiabl, IUIAHUPOBAHHUS TOCTYIKOB W OLEHKH HX
BO3MOJKHBIX MTOCJIEJICTBUI JIJIs1 OKPY’KaIOIIEH Cpeibl;

— OCO3HaHME IJI0O0ATBHOTO XapaKTepa JKOJIOTHYECKHX NpoOJjeM M MmyTed ux
pelieHus;

8. ajanTanuMM K HU3MEHSIIOIUMMCH YCJOBHSAM COLUAJIBHOH ¥ TNPHPOAHOI
cpeasbl:

— TOTpPeOHOCTh BO B3aUMOJECWCTBUU NPU BBINOJIHEHUH HCCIENIOBAaHUNA U
MIPOEKTOB (PU3UYECKON HAIPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHHUIM
JpyTux;

— TIOBBIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH dYepe3 MPaKTUYECKYIO
JIESITEIIbHOCTB;

— TOoTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAaHMHA, B TOM YHUCIE



dbopMynupOBaTh WIEH, TMOHATHS, THIOTE3bl O (PHU3UYECKHMX OOBEKTax u

SIBJICHUSX

— OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JIacTH
bu3uky;

— IUIQaHHUPOBAHUE CBOETO PAa3BUTUS B NPHOOPETEHUH HOBBIX (DU3HUECKUX
3HAHUM;

— CTPCMIJICHUC aHAJIM3UPOBATH U BBIABJIATL B3aUMOCBA3U IIPUPOIBI, OGH.IGCTBa u
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OILIEHKa CBOMX JEHCTBUM C Y4YE€TOM BIMAHHUS Ha OKPYXAIOIIYI Cpeny,
BO3MOXKHBIX INI00AIBHBIX TOCIIEICTBUM.

METANPEIMETHBIE PE3YJIbTATBI
B pe3ynbrare ocBOeHUs IPOrpaMMsbl 10 (U3UKE Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanus y oOydaromierocss Oyayr copMupoBaHbl — MeTampeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIIME IO3HABATeJbHbIE YHHBEpCAJIbHbIE Yy4eOHBIC AEHCTBUA,
KOMMYHHUKAaTHBHbIE  yHHUBEpcajbHble  yueOHbIE neicTBus, pEryJATUBHbIE
YHUBEpCaJbHbIE YUeOHbIC IEHCTBHUS.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble jloruyeckne aeiicTBUA:

—  BBIABJIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

— YCTaHaBIMBATh CYIIECTBEHHBI NpPU3HAK KIaCCU(PUKAIMKM, OCHOBAaHUS IS
0000111eHUs U CPaBHEHUS;

— BBIBJIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUMS B paccMaTpUBaeMbIX (akTax,
JTAaHHBIX U HAOJIOIEHUSAX, OTHOCALIUXCA K (PU3NUECKUM SIBJICHUSM;

— BBIBIATH MPUYMHHO--CJICJCTBEHHBIE CBSI3M TNpU HM3YyYEHUH (HU3HUECKUX
SBJIGHUN U TPOIIECCOB, JIENaTh BBIBOJBI C HCIIOJIB30BAHUEM JEIYyKTHUBHBIX U
WHIYKTUBHBIX YMO3AaKJIOYEHUM, BBIABUTATh THUIOTE3bl O B3aMMOCBSI3SIX
(U3UYECKUX BEIMYNH;

— CaMOCTOATENIbHO BBIOMpATh CHOCO0 pelieHHus y4eOHOM (u3nyeckol 3agauu
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHMsI, BEIOOP HanOOJEe MOAXOISIIETO
C Y4ETOM CaMOCTOSITEIbHO BbIIETIEHHBIX KPUTEPHEB).

ba3oBble ucciienoBaresibCKue 1eiCTBUS:

— HCIIOJB30BaTh BOIPOCHI KaK UCCIIE0BATEIbCKUA HHCTPYMEHT ITO3HAHUS;

— TMPOBOAMTH IO CAMOCTOSTENBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOMXHBIN
bu3nueckuil FKCIepUMEHT, HeOOIbIIOE HcceIoBaHne (PU3UIECKOTO SIBICHUS;

— OLEHHUBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALIHIO, TIOJYYEHHYIO B
XOJI€ UCCIIE0BAHNUS WIH DKCIIEPUMEHTA;

—  CaMOCTOSITENIbHO (HOPMYJIHpPOBaTH O0O0OOIIEHHST W BBIBOJBI 1O pe3yjbTaTaMm
pOBEIEHHOTO HAOIOACHUS, OIIbITA, UCCIIEIOBAHMS;

— TMPOTHO3UPOBATH BO3MOKHOE JajibHEHIIee pa3BUTHE (PU3MUECKUX MPOILIECCOB, a
TaKk)Ke BBIABUTaTh MPEANONIOKEHUSI 00 WX pPa3BUTUM B HOBBIX YCIOBUSAX U
KOHTEKCTaX.

Pabora ¢ nndopmanueii:

— TMPUMEHATh pPA3JIMYHbIE METObl, MHCTPYMEHTbI M 3alpochl NpU IOHUCKE H
orbope HH(pOpPMAIMK WM JAHHBIX C Y4YETOM TPEAJIOKEHHOM YyueOHOU
(bu3HIeCcKoi 3a1a9H;

— aHaTU3UpOBaTh, CHCTEMATHU3UPOBATh M WHTEPIPETUPOBATH WHGOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpeICTaBICHHUS;

— CaMOCTOATEIhHO  BBIOMpATh  ONTHUMAIBHYIO  (opMy  TMpencTaBICHHS
MH(pOpMallMi U WIUIIOCTPUPOBATh peIIaeMble 3a7aud HECIO0KHBIMU CXEMaMH,
JIrarpaMMaMiy, MHOM rpauKoi 1 MX KOMOMHALIUSMH.

KoMMyHUKAaTHBHBIe YHHUBeEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA:



B X0Jie 00CyKeHUsl y4eOHOro MaTepuana, pe3yabTaToB JabopaTOPHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYX/1aeMOIl TEMbI U BBICKA3bIBATh
UJIey, HalleICHHbIC Ha PEICHUE 33/1a4M U TOJIepKaHue OJ1aro)KenaTeIbHOCTH
OOIIEHUS; COMOCTABIATh CBOM CYXKIEHHS C CYKICHHUSAMU JIPYTUX yYaCTHUKOB
JMaiora, OOHapy>KMBaTh pPa3INune U CXOJCTBO MO3ULIMIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;

MyOJMYHO TPEACTABIATh PE3YJIBTAThl BBITOJHEHHOTO (PH3UUECKOTO ONbBITA
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IIPOEKTA);

[IOHMMAaTh M MCIOJIb30BaTh NPEUMYILIECTBA KOMAHJIHOM M HHAMBHUAYaJIbHON
paboThI IPH peLICHUH KOHKPETHON (U3NYECKOM TPOOIeMBI;

MIPUHUMATh LEJIU COBMECTHOU JEATEIIbHOCTH, OPIraHU30BBIBATh ACHCTBUS MO €€
JOCTHDKEHUIO: paclpesieniaTh pojid, OOCYXJaTh IPOLECCHl U Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBINOJIHATE CBOIO 4YacTh pabOThl, JOCTUTas KAayeCTBEHHOrO pe3yibTara I10
CBOEMY HAIIPaBJICHUIO U KOOPAMHHUPYS CBOU JEUCTBUSA C JPYTMMHU YJI€HAMHU
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOEr0 BKJaJa B OOIMHA MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBHSL.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranu3anusi:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX M YYCOHBIX CHUTYaAIUsAX, TPEOYIOIIUX IS
petieHus GU3NUeCKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3MYHBIX  MOJAXO0JAaX  NPUHATHS  pPEUICHUU
(MHIUMBUYyaIbHOE, IPUHATHE PELICHUS B TPYIIIE, MPUHATUE PEIICHUH IPYIIOoN);
CaMOCTOSITEIIEHO COCTaBJISATh aITOPUTM PEIIeHHs (PH3UUSCKON 3aauu WU TUTaHa
HCCJIEIOBAHMS ¢ YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPeiaraéMble BAPUAHTHI PEIICHUI;

JienaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHBIH HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IpeJyuIaraTh IUIaH €€ N3MEHEHNS,
OOBSACHATH INPUYMHBI  JOCTH)KCHUS (HemoCTWXKEHUsI)  Pe3yJbTaToOB
NeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh (B TOM 4YHUCJIE€ B XOJ BBIIOJHEHUS
($u3n4ecKoro Mccie0BaHus WIN MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHHUBILIUXCS CUTYallUi, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIMX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOZAE CIOpa WIM AUCKYCCHU Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYIOro;

MpU3HABaTh CBOE MPaBO HA OLIMOKY MpPH pelleHWH (U3NYECKUX 3a]ad WIH B
YTBEPXKACHUSAX Ha HAYYHBIE TEMBI U TAKOE YK€ IPaBO JPYTOro.

IHPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOyuenust B 7 Kjacce MpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE

JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHHIA:

UCIOJIb30BATh MOHATHUA: (U3NYECKHE M XMMUYECKHE SBJICHUS, HAOII0AeHue,
OKCIEPUMEHT, MOJellb, TUIOTEe3a, CIWHHUIBI (PU3UYECKUX BEIUYWH, aTOM,
MOJIeKyJla,  arperaTHble  COCTOSHHUs  BemlecTBa  (TBEpaoe,  >KHUIKOE,
razoo0pa3Hoe), MEXaHHYeCKOe JBWKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NpSAMOJIMHEHHOE), TpaeKTOpHs, paBHOJEHCTBYIOIIAs cuia, Jegopmanus
(ympyrasi, IacTH4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;

pasznuyarh sBieHus (AudQy3us, TEIUIOBOE J[BHKEHHME YaCTHUIl BEILECTBa,
paBHOMEpHOE JBUKEHHE, HEpaBHOMEPHOE JBUKEHHE, UHEpLHUS,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIABIX TEJI C 3aKPEIUIEHHOW OCBIO



BpallleHus, Nepeaya JaBleHUs TBEPABIMU TEJaMH, JKUJIKOCTSIMH M ra3amu,
aTMoc(epHoe naBieHue, IIaBaHUe T, IPEBPALLEHUS MEXaHUYECKOM SHEPTUn)
[I0 ONMCAaHUI MX XapakTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX AaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE U3YYEHHBIX (DU3NUYECKUX SBICHUH B OKPY)KaIOLIEM
MUpe, B TOM 4Hciie (U3NYECKHE SBJICHUS B MPUPOE: MPUMEPHI IBUKEHUS C
pPa3IMYHBIMM CKOPOCTSIMU B KMBOM M HEXKUBOH IIPUPOAE, NECHCTBUE CHUIIBI
TpPEeHHsI B MPUPOJEC U TEXHHUKE, BIMAHHE aTMOC(EpHOro NaBJCHHS Ha >KUBOM
OpraHu3M, IUIaBaHUE PbIO, pblUYaru B TeJ€ YEIOBEKa, IPU ITOM IEPEBOAUTH
MPAKTUYECKYI0 3a/Jayy B Yy4eOHYIO, BBIICNATh CYIIECTBEHHbIE CBOWMCTBA
(mpu3HaKy) HPU3NYECKUX SIBICHUI;

ONMCHIBATh HW3YYEHHBIE CBOWMCTBA Tel U (DU3MUECKUE SBIICHUS, HCIHOJbB3YS
¢usnveckue BenuuMHBI (Macca, 00bEM, IMIOTHOCTh BEIECTBA, BPEMS, IIYTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSAKECTH, BEC Teja, CHIIA
TpeHUsl, laBjaeHue (TBEPAOrO Tena, MKUAKOCTHU, Ia3a), BbITAIKUBAIOLIAS CHIIA,
MexaHu4yeckas paboTa, MOIIHOCTb, IJICYO CHIIbI, MOMEHT CUJIb, KO (HUIIUEHT
MI0JIE3HOTO JAEHCTBUSI MEXAaHU3MOB, KHHETHUYECKAs U MOTEHLMAIbHAs 3HEPrus),
IpU OMHMCAHUU TPABUIBLHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIOIb3YEMbBIX
BCJIMYMH, WX OOO3HAYCHWS W CIUHHIBI (U3MYCCKUX BEIWYMH, HAXOIUThH
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DU3MYECKYI0 BEIUYMHY C JPYTHMHU
BCJIMYMHAMH, CTPOUTh TpapUKd W3YYCHHBIX 3aBHUCHMOCTCH (U3NICCKHX
BEJINYMH,;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHHUS U MPOIECCHI, UCTIONB3YS
MpaBUJia CIOXKEHUS CUII (BOJb OJHOM mpsMoit), 3akoH ['yka, 3akon [lackans,
3aKOH Apxumesa, MpaBUJIO paBHOBecHs phiuara (0J0Ka), «30J0TOE MPABUIION»
MEXaHUKH, 3aKOH COXpPaHEHUsl MEXAaHWYECKOW HHEpruu, IMpU 3TOM JaBaATh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKCHHUE;

OOBACHATH (U3NYECKUE SIBICHUS, IPOLIECCHl U CBOWMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid NPaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa: BbISABIATH
MPUYUHHO-CJICACTBEHHBIE CBS3H, CTPOUTh OOBsICHEHHWE M3 1-2 JIOTMYeCcKuX
miaroB ¢ omopod Ha 1-2 W3Yy4eHHBIX CBOWMCTBAa (PU3UYECKUX SIBICHUH,
(bu3nYeCKUX 3aKOHa UM 3aKOHOMEPHOCTH;

pemate pacu€THble 3a7auu B 1-2 AelcTBUA, UCTONB3YS 3aKOHBI U (HOPMYIIBI,
CBA3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHAJU3a YCJOBUS 3aJauu
3aMUCHIBATh KPATKOE YCIOBHE, OJCTABIATh (PU3NYECKUE BEIUYUHBI B (DOPMYIIBI
U TPOBOAUTH Pacy€Thl, HAXOAWUTH CIPABOYHBIE JaHHbIE, HEOOXOJUMBIE IS
pelieHus 3a7ady, OIEHUBATh PEATUCTUYHOCTh TMONTYYEHHON (Qu3ndeckon
BEITUYNHBI,

pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEUIUTH MPU TMOMOIIH (HUZUIECKUX
METO/IOB, B OMUCAHUU HCCIIEOBAHUS BBIIEIATH MPOBEPSEMOE MPEANOIOKEHHE
(rumore3y), pa3nMuaTh M HMHTEPIPETUPOBATh MOJYYEHHBIA pe3yibTarT,
HAXOJUTh OIMIMOKH B XOJI€ OIBITA, AEJIaTh BBIBOJBI [0 €T0 PE3YJIbTAaTaM;
MPOBOJUTH OIBITHl MO HAOMIOACHHUIO (DU3UYECKUX SBJICHHM WU (DU3HUECKUX
CBOMCTB Tel: (OPMYIUPOBATh TMPOBEPSEMBbIE TPEANOIOKEHUS, COOMUPATh
YCTaHOBKY W3 TPEJIOKEHHOTO O0OpYAOBaHUS, 3alHChIBaTh XOJA OMNbITA U
(bopMyITUPOBaThH BHIBOJIBI;

BBITIONHSATH TPSMbIE U3MEPEHUsSI PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bhéMa,
CWJIBI U TEMIIEPATYPHI C UCIOJIB30BAHNEM aHAJIOTOBBIX M IIU(PPOBHIX MPUOOPOB,
3aMUChIBaTh TOKa3aHWs MNPUOOPOB ¢ y4€TOM 3aJlaHHOW  aOCONIOTHOM
MIOTPEUTHOCTH U3MEPEHU;

MPOBOAUTH MCCIICOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKOW BEIWYMHBI OT
JIpyrol ¢ HCIOJb30BAHUEM TMPSAMBIX M3MEPEHUN (3aBUCUMOCTU MYTH



PAaBHOMEPHO ABMXKYIIETOCS Tejla OT BPEMEHH JABUIKEHHUS Tella, CUJIbI TPEHUS
CKOJIbKEHHMsSI OT Beca Teja, KadecTBa OOpaOOTKM TIOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOIMIAAN CONPUKOCHOBEHHS TEJ, CHIIbI
VOPYrOCTH OT Y/UIMHEHUS MPYXXUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00BEMaA
MOrPYKEHHOM YaCTH TeJIa U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeJa, OT IJIyOWHBI, Ha KOTOPYIO TOTPYKEHO TEJO, YCIOBHI
IUTABaHWS TEJ, YCJIOBUW paBHOBECHs pblyara W OJOKOB), y4yacTBOBAaTh B
IUTAHUPOBAHUM Y4eOHOTO HCCIENOBaHMs, COOMPATh YCTAHOBKY M BBINOIHSITH
U3MEpEHUs, CIeIys TMPeIIOKEHHOMY IUIaHy, (HKCUPOBATh pPE3YNIbTATHI
MOJIyUEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHJE MPEITIOKEHHBIX
Ta0JIUI ¥ TPapUKOB, IeTaTh BHIBOJIBI 0 PE3yIbTaTaM UCCIICIOBAHUS;

— MPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEITUUHH (IUIOTHOCThH BELIECTBA
JKUJIKOCTA M TBEPIOTO Teja, CUila TPEHUs CKOJbXKEHUS, JABJICHHE BO3/1yXa,
BBITAJIKMBAIOIIAas CHUJIA, JCUCTBYIOIIAs HAa NOTPYKEHHOE B KUAKOCTh TEJO,
KOA(Q(QUIIMEHT TIOJIE3HOTO  JICWCTBUS  TPOCTBIX  MEXaHWU3MOB),  CICIYS
NPEJIOKEHHOW HWHCTPYKIUU: TIPU  BBIIOJHEHUU HM3MEPEHUl coOuparthb
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIUUCIISATH 3HAUEHHE UCKOMOU BEJIMUMHBI;

— co0OmojaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

— YKa3bIBaTh IPUHIHUIIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTHUHAMOMETP, COOOIIAIOMIMECS COCYIbl, OapoMeTp, pbIvar,
MOJIBIKHBIM M HEMOJBIKHBIA OJIOK, HAKJIOHHAS MIOCKOCTDH; XapaKTepH30BaTh
MPUHIUIIBI JEHCTBUS W3YYCHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
Omopod Ha UX oOmucaHus (B TOM 4YHCIE: TMOJIIMITHUKH, YCTPOHUCTBO
BOJIOTIPOBO/A, THAPABIWYECKUM MPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOU
HACOC, apeoMeTp), UCIOJb3Ys 3HAHHUS O CBOMCTBAX (DU3MYECKUX SIBICHUU H
HE0OXOMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

— TMPUBOAWTH MPUMEpPHI (HAXOAWTHh MH(POPMAIUIO O MPHUMEpax) MPaKTUYECKOTO
WCIIOJIH30BaHUS (PU3MUECKUX 3HAHUHN B MOBCETHEBHOM JKU3HU ISl OOeCTIedeHUs
0e30MmacHOCTH TIpU OOpAIIEHUH ¢ MPUOOpPaMHU U TEXHUUYECKHUMH YCTPOMCTBAMH,
COXpaHEHHUs 3JI0POBbSI U COOJIOJIEHUS HOPM JKOJIOTHYECKOTO TIOBEJCHHS B
OKpYXarollel cpele; OCYIIECTBISATh OTOOp HMCTOYHUKOB HH(POpPMAIMH B
NHTepHeTe B COOTBETCTBUHM C 3aJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIUXCSl 3HAaHUM W MYTEM CPaBHEHUS PA3JIMYHBIX HUCTOYHUKOB BBIIEIATH
uHpopMaIroo, KOTOpas SBISIETCS MPOTHBOPEYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

— WCIOJIb30BaTh TMPU BBIMOJHEHUH YYE€OHBIX 3aJlaHUl HAyYHO--TIOMYJISPHYIO
auTepaTypy (QU3NYECKOro COJEpKaHUS, CIpPABOYHbIE MaTepuaibl, PECYPChI
cetu  Uutepner, Biamerp  mpuéMaMH  KOHCTIEKTHPOBAHMS  TEKCTa,
npeoOpa3oBaHus HMH(OpPMALMM W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;
CO371aBaTh COOCTBEHHBIE KpAaTKHWE NHUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB UHPOpMAIIUU (HU3HMUECKOTO COJEPIKAHUS, B TOM YHCIIE
MyOJUYHO JIeaTh KPaTKUuEe COOOIIEHUs O pe3yibTaTaX MPOCKTOB WA yU4eOHBIX
UCCJIE0BAHUM, TPU 3TOM T'PAMOTHO HCIOJIb30BaTh M3YYECHHBIA MOHSITHUHHBIN
amnmapar Kypca (pu3uKH, COIPOBOXKATh BRICTYIUICHUE MTPE3CHTAIINCH;

— TMpU BBINOJHEHWH YYEOHBIX TMPOEKTOB U HCCIECNOBAHUN pacrlpeensiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTaBICHHBIMH 3aJa4aMH, CICTUTH
3a BBHIMIOJHEHUEM IUTaHA JCWCTBUMN, aJIEKBATHO OLEHWBATh COOCTBEHHBIN BKJIAJI
B JIEATEILHOCTh TPYNIbI, BHICTPAUBATh KOMMYHHKATHBHOE B3aMMOICHCTBUE,
YUYUTHIBASI MHEHHE OKPY>KAIOIIIUX.

K konny oOyuenus B 8 kjacce mpeaMeTHbIe pe3ysbTaThl HA 0a30BOM ypOBHE

JIOJDKHBI OTpaXKaTh CPOPMUPOBAHHOCTD y O0YJAIOIIUXCSl YMEHUH:

— UCIIOJIb30BaTh MOHSTHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHXKCHUE



aTOMOB M MOJIEKYJI, arperaTHble COCTOSHMS BEILIECTBA, KPUCTAIUIMYECKUE U
aMop(HbIe Teja, HACBILICHHBIM W HEHACBIIEHHbIN Map, BJIAXHOCTb BO3IyXa,
TEMIIEpaTypa, BHYTPEHHss DJHEPrus, TEILUIOBOM JBUIATElb, 3JEMEHTapHBIN
NIEKTPUYECKUHN 3apsAl, DJIEKTPUYECKOE I10J€, INPOBOJAHUKH M IUDJIEKTPHKH,
IIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

pasnnyath siBIeHUs (TEIUIOBOE pacIIMpEeHUuEe W cXkaTue, TeIlonepesaya,
TEIJIOBOE PABHOBECUE, CMAyMBaHUE, KalWULIPHBIC SBIEHUSA, WCIIAPEHHUE,
KOHJIGHCAllUs, IUIaBJIEHUE, KpHucTalu3alus (OTBepAeBaHUE), KHUIICHHE,
Teruionepesaya (TEMIONPOBOIHOCTb, KOHBEKIMS, W3JIy4EHUE), AIEKTPU3ALINL
TN, B3aUMOJECHCTBUE 3apslOB, IEUCTBUSA IIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJCHCTBUE MAarHUTOB, JACHMCTBUE MAarHUTHOIO IIOJI Ha
IPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHas MHAYKLUSA) 10 OINUCAHMIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
bu3nueckoe sBICHUE;

pacrio3HaBaTh  NPOSIBICHHWE  W3YYEHHBIX  (DU3MYECKMX  SIBICHUH B
OKpY)KaloOlleM MHpe, B TOM 4Hcle (U3MYECKHe SBJIEHUS B HPUPOAE:
ITIOBEPXHOCTHOE HATSDKCHHME U KAIWJUISIPHBIC SIBJICHUS B IIPUPOJE, KPUCTAILIBI B
npupoze, wusznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bI,
oOpa3oBaHME pOCBI, TyMaHa, WHEs, CHEra, OSJEKTPUYECKUE SBJICHUS B
aTMocdepe, 3JEKTPUYECTBO JKHUBBIX OPraHM3MOB, MarHUTHOE IoJie 3eMIIH,
Ipei¢ TOII0COB, pOJIb MarHUTHOTO TOJS JUIS KU3HH Ha 3emiie, MOJISpHOe
CUSIHME, IIPU ATOM IEPEBOJUTHh MPAKTUYECKYIO 33Jauy B y4eOHYIO, BBIIEISTH
CylIeCTBEHHBIE CBOMCTBA (PU3HAKK) (PU3UUECKUX SBJICHUN;

OINKCBIBATh M3Y4YEHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS, HCIIOJIb3YS
¢usnyeckue BEIWYUHBI (TEMIEpaTypa, BHYTPEHHSS HHEPIrHs, KOJIMYECTBO
TEIUIOTHI, YACJIbHAs TEIUIOEMKOCTh BEIECTBA, YZCNbHAs TEIJIOTa ILIABJICHMUS,
ylenbHas TeIuloTa napooOpa3oBaHMs, yJelIbHas TEMJoTa CropaHusl TOILIUBA,
KO3(QQUIMEHT TOJEe3HOro JeWCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTEIbHAs
BIIQXHOCTh BO3JyXa, OJJIEKTPUYECKUU 3apsl, CHUja TOKA, JJIEKTPUYECKOE
HaIpsDKEHUE, CONPOTHUBIICHUE IPOBOAHMKA, YIEIBHOE  COIPOTHUBIICHUE
BellecTBa, paboTa M MOIIHOCTh AJIEKTPUYECKOTO0 TOKAa), IpPU OMNHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3UYECKUH CMBICH HCIOJIB3YEMbIX BEIMYHH,
0o003HaYeHHs] M eAMHMULBI (U3MYECKUX BEIUYMH, HAaXOIUTh (HOPMYIIBI,
CBSI3bIBAIOIIME JIAHHYIO (DM3UYECKYI0 BEJIWYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKHE SIBICHUS U MPOLECCHI, UCIOIb3YS
OCHOBHBIE IIOJIOXKEHUS MOJIEKYISPHO--KMHETUYECKOM TEOpPHUH  CTPOCHHMS
BEIIIECTBA, MPUHIIMII CYNEPIO3UIUH MoJel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsna, 3akoH Owma s ydacTka uenu, 3akoH J[xoyns-JleHia,
3aKOH COXPaHEHMs SHEPruH, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA Y 3aIIMChIBATh €r0 MAaTEMATHYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3MUECKHUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallnld TPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh IPUYHHHO-
CJICZICTBEHHBIE CBSI3H, CTPOUTH O0BACHEHHE U3 1-2 JTOTMYECKHX I1aroB ¢ OMOPOi
Ha 1-2 u3y4yeHHBIX CBOWCTBA (M3MUYECKUX SIBICHUN, GU3NYECKUX 3aKOHOB MM
3aKOHOMEPHOCTEN;

pemath pacy€THble 3a7aud B 2-3 NEeHCTBUSA, UCMONb3Ys 3aKOHBI U (OPMYIIbI,
CBsI3bIBalOIME (hPU3MUYECKHE BEIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3a/laud
3alMUCBIBaTh KPATKOE YCIOBUE, BBISBIATH HENOCTATOK JIAHHBIX JUISl PEIICHUS
3aJjaud, BBIOMpATh 3aKOHbI M (POPMYJIbI, HEOOXOAMMBIE UId €€ pelIeHHUs,
MPOBOAMTH PACUYETHl M CpPaBHUBATh IIOJYyYEHHOE 3HaudeHHe (U3NUECKOI
BEJIMYMHBI C U3BECTHBIMH JIaHHBIMY;

pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOKHO PELINTh MPU MOMOIIN (PU3HUECKUX



METOJI0B, HCIOJb3ysl ONMCAHHWE MCCIEN0BAaHUS, BBIIEIATh IPOBEPSEMOE
NPEANoN0oKEeHNe,  OLEHMBATh  IPABMIBHOCTb  MOpPSAKA  MPOBEICHUS
U CCIJIEIOBAHMSI, JIEJIaTh BbIBOJIBI,

IIPOBOJUTH ONBITHI 110 HAOIIOACHUIO (U3UYECKUX SIBICHUH MM (U3NYECKUX
CBOMCTB TeJl (KanWUIApHBIE SIBJIIEHUS, 3aBUCUMOCTb JABJICHUS BO3/lyXa OT €ro
00bEMa, TemIeparypbl, CKOPOCTH IpoLecca OCTBIBAHMS M HarpeBaHus Ipu
U3JIy4YEHUU OT LIBETa M3Jlydarouleil (TOIVIOMmaoliell) IOBEPXHOCTH, CKOPOCTh
UCIApEHMs BOJbI OT TEMIEpPaTypbl JKUAKOCTH W IJIOUIagu €€ MOBEPXHOCTH,
NIEKTpU3aldsg  TeJI M B3aUMOJEHCTBUE  JJIEKTPUUECKUX  3apsiioB,
B3aMMOJICHICTBUE TOCTOSHHBIX MAarHWTOB, BU3yaJM3allsi MarHUTHBIX IOJEH
MOCTOSIHHBIX MAarHuWTOB, JIEHCTBHS MAarHUTHOTO MOJISl HA MPOBOJHHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOABUraTessl MOCTOSHHOIO TOKA):
(dbopMynHpOBaTh TMpOBEpsieMbIE MPEANOI0KEHUS, COOMpPATh YCTAaHOBKY U3
IPEUIOKEHHOI0 00OpYAOBaHMs, ONUCHIBATh XOJ ONbITa U (OPMYyIUpPOBAThH
BBIBOJIBI;

BBINOJIHATH TPSAMbIE M3MEPEHHsI TeMIepaTypbl, OTHOCHTEIbHON BIAXXHOCTU
BO3/lyXa, CUJIbl TOKA, HAIIPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOIOBBIX MPUOOPOB U
JaTYUKOB (PM3UUECKUX BEJIMUYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUI C yuéTOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOANUTH HCCIIEOBAHUE 3aBUCHUMOCTU OAHOW (DU3UYECKOM BEIMYUHBI OT
JIPYTroif C UCIOJIb30BAaHUEM INPSAMBIX U3MEPEHHH (3aBUCUMOCTH CONPOTUBIICHUS
IPOBOJHUKA OT €ro JJUHBI, IUIOAAU MOMNEPEYHOIo CEYEHHs] U YIEIbHOro
CONpPOTHUBJICHUSI BEIIECTBA IMPOBOJHUKA, CHJIbI TOKa, UAYIIETO Yepe3
IPOBOJTHUK, OT  HampsHKeHHs  Ha  IPOBOJHHKE, UCCIIeIOBaHKE
IOCIE0BATEIBHOTO W MapajuIeJIbHOIO  COCJUHEHHUH  MPOBOJHUKOB):
IUITAHUPOBAaTh MCCIIEOBaHUE, COOUPATh YCTAHOBKY M BBINOJIHATH U3MEpPEHUS,
cienys TpPEeAJIOKEHHOMY IUIaHy, (DUKCHpPOBATh pe3yJbTaThl IOJYyYEHHOMN
3aBUCUMOCTH B BUJE TaOJIUI[ U TIpadHKOB, Je€JaTh BBIBOABI MO pe3yibTaTaM
UCCIIEIOBaHMS,

NPOBOJUTh KOCBEHHBbIE M3MepeHHs (PU3MUECKUX BelIMYuH  (yJesbHas
TEIIOEMKOCTh BELIECTBA, CONPOTUBICHUE IPOBOJHMKA, padOTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKa): IUTaHUPOBATh U3MepeHus, cobuparb
AKCIEPUMEHTAJIbHYI0 YCTaHOBKY, CJEIysl MNpPEUIOKEHHON HWHCTPYKIUH, WU
BBIYHUCIIATH 3HAUEHHE BETMYUHBI;

coOmoiaTh MpaBWila TEXHUKH O€30MacHOCTH IpH paboTe ¢ 1abopaTopHBIM
o0opynoBaHuEeM;

XapaKTepU30BaTh MPUHIIMITEI JACHCTBHUS M3yYSHHBIX NMPHOOPOB M TEXHHUUYECKUX
YCTPOMCTB C OMOpPOM Ha MX OMHUCAHUSA (B TOM YHUCIE: CUCTEMAa OTOIJICHMS
JIOMOB, THUTPOMETp, TMapoBas TypOMHa, aMIEpPMETP, BOJBTMETP, CUETUHK
AIIEKTPUUYECKONW PHEPTUH, JIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeIbHbIE
AIIEKTPONPUOOPHI (mpumepsl), JNEKTPUYECKHE MIPEAOXPAHNUTENH,
AIIEKTPOMArHUT, DJIEKTPOJBUraTeNlb MOCTOSHHOTO TOKA), UCHOJIb3Yys 3HAHUS O
cBoiicTBax  (u3MuUeckux  SABIEHUM U HEOOXoAuWMble  (U3NYECKHE
3aKOHOMEPHOCTH,;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONUCTBA U U3MEPHUTENbHbIE PUOOPHI
[0 CXeMaM U CXEMaTHYHBIM PHCYHKaM (KHUAKOCTHBIH TEpMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, JIBUraTellb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII,
peocTaT), COCTaBJIATh CXEMbl 3JIEKTPUUECKUX LIETIEH C MOCIEN0BATEIbHBIM U
NapajuleJIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasl YCIOBHbIE 00O03HAYEHUS
AIIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

MPUBOJIUTH NMPUMEPHl (HaXOIuTh MH(GOPMALMIO O MpUMeEpax) MPaKTUYECKOro
UCTIOJIb30BaHUS (PU3NUECKUX 3HAHWN B IOBCEIHEBHOM JKU3HU IS 00ecTiedeHus
0e30macHOCTH MpHU 00paIleHNH ¢ TPUOOpaMy M TEXHUYECKUMHU YCTPOHCTBAMH,



COXpAaHECHHS 3JI0OPOBBbS M COOJIFOJICHUS HOPM DKOJIOTMUYECKOTO TOBEJCHUS B
OKpY>Karolleu cpene;

OCYIIECTBIISATh TMOWCK MHPOpMAIMU (PU3NIECKOTo coaepxkanusi B MHTEpHETE,
Ha OCHOBE HMEIOIIUXCA 3HAHUM M NYTEM CpPAaBHEHUS JOMOJHUTEIIbHBIX
HUCTOYHUKOB BBIJCIATH HH(POPMAIINIO, KOTOpas SBIISETCS MPOTUBOPSUNBON WITH
MOXKET OBITh HEJOCTOBEPHOA;

MCIOJIb30BaTh IPU BBHIMOJIHEHUHM YYEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO
TUTEPATypy (U3HYECKOTO COJEpKaHUs, CIPABOYHBIC MaTepUajbl, PECypChl
cetu  HHrepHer, BiageTh  NpuéMaMM ~ KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMK W3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co3maBaTh COOCTBEHHBIC THCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHUS,
0000mas  wHOpMAIMI0O W3  HECKOJbKMX  HCTOYHHUKOB  (PH3UYECKOTO
COJICp)KaHUsl, B TOM YHUCJIC IYOJUYHO TMPEACTABISATh PE3YIbTAThl MPOCKTHOM
WM MCCIIEA0BATEIbCKON JEATeIbHOCTH, MPU 3TOM T'PAMOTHO HCIOJIb30BaTh
M3y4eHHBIN MOHATHHHBIN anmapar Kypca GU3UKd, CONPOBOXK/IATh BHICTYIUICHHE
Mpe3eHTALNEN;

MIPHU BBITIOJIHEHUH YYCOHBIX MTPOCKTOB U UCCIIEAOBAHMMN (PU3UUECKUX TIPOIIECCOB
pacnpenensith O0s3aHHOCTH B TPYIIE B COOTBETCTBUM C TOCTaBJICHHBIMU
3a/layaMu, CJICIUTH 32 BHINIOJIHEHUEM IUIaHA JEHCTBUM U KOPPEKTUPOBATH €ro,
aZIecKBaTHO OILIGHUBAaTb COOCTBEHHBIA BKJIaJ B JEATENbHOCTb TPYIIIHL,
BBICTpAaMBaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, TMPOSBISAS TOTOBHOCTH
paspemnaTh KOH(IUKTHI.

K koHily oOyueHus B 9 KJjiacce NpeIMeTHBbIC pPe3ybTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpAaXKaThb C(bOpMI/IpOBaHHOCTb y 06yt1a10111nxc;1 YMeHHﬁZ

HCIIOJb30BATh ITOHATHUSA: CUCTEMA OTCYETA, MATEPHUAIIbHAS TOYKA, TPACKTOPUS,
OTHOCHUTEJIBHOCTh ~ MEXaHMYECKOro  JBWXKEeHMs, naedopmanus  (ympyras,
IUIACTHYECKas), TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh HU
neperpy3ku, LEHTP TSDKECTH, aOCOMIOTHO TBEPJOE TENO, IEHTP TSKECTH
TBEPAOrO Teja, pPABHOBECHE, MEXaHMYECKHE KOJIeOaHUsI W BOJIHBI, 3BYK,
UHOpPa3ByK M YIbTpPa3ByK,  OJIGKTPOMarHuTHbIE  BOJHBI,  IIKajla
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JalbHO30PKOCTh, CHEKTPbI
UCIYCKaHHUsI U TMOIJIOIIEHUs, anb(a-, 6eTta- U raMMa-u3JIydyeHHs], H30TOIIbI,
sJIepHasl DHEPreTHKa;

pa3nuyath sABJICHMS (PaBHOMEPHOE M HEpPaBHOMEpPHOE MpPSIMOJIMHEITHOe
JIBUKEHHE, pABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHUE, CBOOOIHOE MajieHHE
T€l, pPABHOMEPHOE [BWKECHHME II0 OKPYXXHOCTH, B3aUMOJIEHUCTBUE TEll,
pPEaKTUBHOE  JIBKEHME, KOJeOaTelIbHOE  JBW)KEHHE  (3aTyXxaroumue u
BBIHY’)K/JICHHbIE KOJe0aHHs), Pe30HAHC, BOJIHOBOE JIBH)KEHHE, OTpaKEHHE 3BYKa,
IPSIMOJIMHEMHOE PAaCIIPOCTPAHEHUE, OTPAXKCHHUE U MTPEIIOMIICHUE CBETA, IIOJHOE
BHYTPEHHEE OTpa’k€HHE CBETa, Pa3JIOKeHHE OEI0ro CBeTa B CIEKTP U CIOKEHHE
CIIEKTPAJIbHBIX IIBETOB, JMCIEPCHS CBETa, ECTECTBEHHAs pPaJHOAKTHUBHOCT,
BO3HUKHOBEHUE JIMHEMYATOro CIEKTpa U3IY4YEHHs) II0 OINHCAHUI0 HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOLUIUX JaHHOE
¢du3nueckoe BICHUE;

pacrno3HaBaTh NPOSBICHHE M3YUYEHHBIX (PU3UYECKHUX SIBICHUN B OKpPY)KaIOIIEM
Mupe (B TOM uyHcie (U3WYECKHe SIBICHUS B NPUPOAE: MPWIMBBI M OTJIMBBI,
nBrkeHue IiaHeT COJIHEYHOM CHCTEMBI, PEAKTUBHOE JBUYKEHUE IKUBBIX
OpraHuU3MOB, BOCIIPUSATHE 3BYKOB JKMBOTHBIMU, 3€MIIETPSICEHUE, CEICMUYECKUE
BOJHBI, I[yHAMHM, D3XO, LBETa TeJ, ONTHYECKHE SBICHUS B NPHUPOJE,
Ouosiornyeckoe JeicTBUE BUAUMOTO, yIbTPaUOJIETOBOTO U PEHTTEHOBCKOIO
U3ITy4eHUH, €eCTECTBEHHBIH paJuOaKTHBHBIA (OH, KOCMHYECKHE Jy4H,
PagMOAKTUBHOE U3JIy4CHHUE IIPUPOJHBIX MUHEPAJIOB, NEUCTBUE PaMOAKTUBHBIX
U3JIyYEHUI Ha OpraHM3M YEJOBEKA), NPU ITOM IEPEBOJAUTH IMPAKTUUYECKYIO



3ajayy B yueOHYI0, BBIACHATH CYIIECTBEHHbIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUN;

ONKCHIBATH W3YYEHHBIE CBOMCTBA Tel M (PU3MYECKHE SBICHHS, HCIOIb3Ys
busznueckue BeNUYMHBI (CpelHss W MIHOBEHHAas CKOPOCTh Tela MpH
HEPAaBHOMEPHOM JBM)KEHUH, YCKOpDEHME, IE€pEeMEUICHHE, IyTb, YIJoBas
CKOPOCTb, CHJIA TpEHHUS, CHJIa YIOPYrOoCTH, CHJIAa TSDKECTH, YCKOpPEHUE
CBOOOJTHOTO TaJICHHs, BEC Tella, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHUYeCKast
paboTa W MOUIHOCTh, MOTCHIMANbHAS OSHEPrus Teja, MOAHATOrO HaJ
[IOBEPXHOCTBIO  3€MJIM, IIOTEHLMAJIbHAs JSHEPrusl CXKATOH  IPYKHUHBI,
KMHETUYeCcKasi PHEprusi, MoJIHAasg MEXaHWYecKas JHeprus, MepuojJ M 4acToTa
KoJIeOaHUH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCThH CBETA,
MoKa3aTelb MPeOMIICHUSI Cpe/bl), MPU OINKUCAHUU MPABUIBHO TPAKTOBATh
(GU3NYEeCKUN CMBICT HCIOJNB3YEMBIX BEIMYMH, OOO3HAUEHUS M EAUHUIBI
bu3nyecKUX  BETUYMH, HAaXOAUTh (OPMYIbI, CBS3BIBAIOIIUE JAHHYIO
($u3UYECKYIO BEIUUMHY C IPYTUMU BEIMUYMHAMH, CTPOUTH IT'PapUKU U3YUEHHBIX
3aBUCUMOCTEH ()M3MUECKUX BEIUYMH, XapaKTepHU30BaTh CBOWMCTBA Tell,
¢u3nueckue SBJICHMSI U IPOLIECCHl, UCIOJIb3YSl 3aKOH COXPAHEHHUS SHEPrHH,
3aKOH BCEMHUPHOTO TSTOTCHMs, MPHUHIUI CYNEPHO3UIMHA CHJI, TPUHIUI
oTHOcuTenbHOCTH ["anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA,
3aKOHBI OTPAKEHUS U MPETOMIICHHS CBETa, 3aKOHBI COXPaHEHUS 3apsI0BOrO U
MaccOBOI'0 YHUCENl MpHU SAEPHBIX peakUusX, MPU ATOM JaBaThb CIIOBECHYIO
(bOopMyIHMPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMaTHUECKOE BBIPAXKCHHE;
OOBSICHATH (PU3MUYECKHE MPOLIECCH U CBOWMCTBA TeJl, B TOM YUCIIC U B KOHTEKCTE
CUTyalluii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH HPUYUHHO-
CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2-3 JIOTMYECKUX IIAaroB C
omopoi Ha 2-3 M3yYEHHBIX CBOMCTBAa (PU3MYECKHUX SBICHUH, (HU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmiath pacuéTHbIE 3a7aud (OMHUparolIMecs Ha cUCTeMy M3 2-3 ypaBHEHHIR),
UCIOJIBb3YSl 3aKOHBI U (POpPMYJbI, CBSI3bIBAOLIME (U3NYECKUE BEIMYMHBIL: Ha
OCHOBE aHaJM3a YCIIOBUS 33Jaud 3allChIBaTh KPAaTKOE YCIOBHUE, BBISBIITH
HEJOCTAalONINe MM M30BITOUHBbIE JaHHbIE, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXO/AWMBIE ISl pelIeHUs, TMPOBOAUTh pacuéThl U  OLEHHUBAThH
PEATMCTUYHOCTD MOJIYYEHHOIO 3HAYEHUST PU3NUECKON BETUUYHHBI;
pacrio3HaBaTh IpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU (PU3HUECKUX
METOJIOB, HCHOJb3ysl ONHCAHME MCCIENI0BAaHUS, BBLIEIATh IPOBEPSEMOE
IPEIIIOJIOKEHNE,  OLEHMBaThb  IPABWIBHOCTb  IOpPAJKAa  IPOBEACHHUS
MCCJIEIOBAHMsI, JIeJaTh BBIBOJIbI, UHTEPIPETUPOBATh PE3YJIbTAaThl HAOIIOACHUM
Y OIIBITOB;

MIPOBOAMTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUM WU (DU3HUECKUX
CBOWCTB Ten (M3yueHHEe BTOpPOro 3akoHa HpIOTOHA, 3aKoHa COXpaHEHUs
SHEPruM, 3aBUCUMOCTh NEpHUoAa KoJeOaHui MpyKMHHOTO MasTHUKA OT MaccChl
rpy3a M JKECTKOCTH MPYKUHBl M HE3aBUCUMOCTb OT aMIUIUTYAbl MaJIbIX
KoJleOaHUH, TPSMOJIMHEWHOE pPACIpPOCTpAaHEHUE CBETa, Pa3lIoKeHHe Oeyoro
CBETa B CIIEKTP, H3YUYE€HHE CBOMCTB M300pa)k€HHs B IUIOCKOM 3€pKajie u
CBOMCTB u300paxeHHs npeaMeTa B coOuparomieil JuH3e, HaOI0IeHNe
CIUIOIIHBIX U JMHEHYATBhIX CIEKTPOB M3JIYYEHUs): CAMOCTOSATENBHO cOOMpaTh
YCTaHOBKY M3 M30BITOYHOrO HabOopa 00OpyIOBaHUS, ONMHUCHIBATH XOJ OMbITA U
ero pe3yJabTaThl, POPMYIUPOBATH BBIBOIBI;

MPOBOAUTH TMPU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX H3MEPEHHH, ONpenesss
cpelHee 3HAYeHHE M3MepseMOM  BeIMYUHBl  ((OKYCHOE  pacCTOsIHHE
coOuparomied  JMH3bI), OOOCHOBBIBaTH  BBIOOp  crmoco0a  M3MEpEeHHUs
(n3mepuTenpHOTO IPUOOPA);

NPOBOJIUTH  HCCIENOBAaHME  3aBUCUMOCTEH  (U3MYECKMX  BEIMYMH  C



UCTIOJIB30BAHUEM TMPSIMBIX H3MEpEHUil (3aBUCHUMOCTHh MYTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JIB)KEHMM 0€3 HaudalbHOM CKOpOCTH, Iepuoja KosjeOaHui
MaTeMaTHYECKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTpPa)KECHUs
CBETa OT yIJIa NaJIeHUs U yIJia IpeloMIIEHUs OT yrja MajeHus): MIaHUupOBaTh
UCCIICIOBAaHUE,  CAMOCTOSTENILHO  CcOOMpaTh  yCTaHOBKY, (PUKCHpOBATH
pe3yabTaThl MOIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH B BUJE TaOIML U
rpaduKOB, JeNaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICOBAHUS;

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BEIIMYMH (CPEIHSSI CKOPOCTh U
YCKOpEHHUE Teja MpPU PAaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOpEHHE CBOOOIHOIO
najieHusi, JKECTKOCTb MPYXKHUHBI, KOI(PQUIMEHT TPEHUs  CKOJIbKEHHUS,
MeXaHU4eckass padoTa W MOIIHOCTb, 4YacTOTa M MepHoja  KoJeOaHHid
MaTeMaTHYeCKOro U MPYKMHHOIO MasTHUKOB, ONTUYECKas CHila coOMparouien
JWH3Bl, PAAMOAKTHBHBIN  (OH): TUIAHUPOBATH  HU3MEPEHUs, coduparb
HKCHEPUMEHTAIbHYI0  YCTAHOBKY W  BBINOJHATH  HM3MEPEHUs,  Cleays
NPEI0KEHHONH MHCTPYKIIMH, BBIYUCIISTH 3HAYCHNE BEJTMYMHBI U aHAJTH3UPOBAThH
HOJTy4EHHbIE PE3YJIBTAThI C YUETOM 3alaHHOM MOrPEIIHOCTH U3MEPEHUIA;
COOJIOAaTh TMpaBWIa TEXHUKH OE30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyJI0BaHUEM;

pa3nuyath  OCHOBHBIE TPHU3HAKKM HM3YYCHHBIX  (U3UYECKHX  MOJIENCH:
MaTepHuaibHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOUEUHBIH MCTOYHUK CBETA,
Jy4, TOHKasl JINH3a, [JIAaHETapHasi MOJEb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO
aapa,

XapaKkTepU30BaTh MPUHIIMIIBI AEHCTBUS U3yYSHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB € OHNOpPOM Ha MX ONMCaHUS (B TOM 4YMCIE: CHMJIOMETp, JAaTUUKU
MIOJIOKCHHS, PACCTOSIHUS W YCKOPEHHS, PaKeTa, 5XOJIOT, OYKH, IEPHUCKOTI,
¢doroanmapar, ONTHYECKUE CBETOBOJbI, CHEKTPOCKOI, J03UMETp, Kamepa
Bunbcona), wucnonp3yss 3HAHUS O CBOMCTBaX (PU3UYECKHX SIBICHUU W
HEo0XouMble PU3NUECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMbl W CXEMAaTUYHbIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKHX MPOLIECCOB IMpPH
peleHnH y4eOHO-TIPAKTHUECKUX 3aJad, ONTHYECKUE CXEMBI IS TOCTPOCHUS
n300pakeHHi B INIOCKOM 3epKaJie M cOOMparolei JuH3e;

MPUBOJUTH MpPUMEPHl (HaXOAuTh MH(GOPMALMIO O MpHUMeEpax) MPaKTUYECKOTO
UCMOJIb30BaHUs (PU3NUECKUX 3HAHUHN B IOBCEAHEBHOM KU3HU JIJIsl 0OecrieueHust
0e30MacHOCTH IpU OOpalllEeHUH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHMsI 37I0pOBbS M COOJIOJCHHUS HOPM 3KOJIOTMYECKOTO IOBEACHUS B
OKpYXKalollel Ccpene; OCYIIECTBISATh TMMOUCK HHPOpMauu (PU3UYECKOTO
cojepxaHus B MIHTepHETE, caMOCTOATENbHO (POPMYJIUPYS OMCKOBBIN 3ampoc,
HAXOJUTh IyTH OMpPEIeNICHHsI JOCTOBEPHOCTH TOJIYYeHHOW HWH(OpMAaIuu Ha
OCHOBE HMEIOIINXCS 3HAHUN M JIOMOJHUTENbHBIX MCTOYHUKOB; HCIIOJIB30BATh
NpY  BHIMOJIHEHWH YYEOHBIX 33JaHUN HAYYHO--TIOMYJSPHYIO JIHTEPaTypy
(bu3nUecKoro cojepaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHer,
BJIAJIETh NpUEMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(GOpMAIINN
U3 OJIHOM 3HAKOBOW CHUCTEMBI B IPYTYIO; CO3/1aBaTh COOCTBEHHBIE TUCHMEHHBIE
M yCTHBIE COOOIICHHWS Ha OCHOBE WH(POPMAIMU W3 HECKOJIBKHX HCTOYHUKOB
(bu3MUecKOoro cojiepKaHus, MyOJUYHO TPEACTaBIATh PE3yIbTaThl MPOEKTHON
WIM MCCIEeI0BATEeNbCKOM JESITeNbHOCTH, NMPU ATOM T'PAMOTHO HCIIOIb30BaTh
U3yYeHHBI TMOHATUHHBIA  ammapar u3ydaeMoro pasziena (u3MKd U
COTPOBOXIATh BBICTYIUICHHE TMPE3CHTAMEe ¢ y4€ToM OCOOEHHOCTEH
ayJIMTOPUU CBEPCTHUKO



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJj1ace

Ne 1 | HammenoBanue KommgectBo gacos OnextponHsle (1E(pOBEHIE)

/m pazznenos u TeM | Beero Kontponsusie | IIpaktudeckue | 00pa3oBaTelbHbIE PECYPCHI
TIPOTPaMMEI paboTsI paboThl

Pa3gen 1. ®u3nka u eé poJib B MO3HAHUM OKPY:KAI0LIEro MUpa

11 Omuka - Hayka o0 | 2 Bubmmorexa IIOK
pUpoJIe https://m.edso0.ru/7f416194
1.2 ®duznyeckre BeIUYUHbI | 2 1 Bubmmoreka IIOK
https://m.edso00.ru/7f416194
1.3 EctectBenHOHAYwHBIH | 2 1 Bubmmorexa IIOK
METO/I [IO3HAHUS https://m.edsoo.ru/7f416194
HWroro no pazneny 6
Pa3nen 2. IlepBoHayabHBIE CBEICHUS O CTPOCHHH BEIIECTBA
2.1 CrpoeHue BelecTBa 1 1 Bubnmoreka [IOK
https://m.edsoo.ru/7f416194
2.2 JBrxeHue u|2 1 Bubnuorexa IIOK
B3aUMO/IeiiCTBUE https://m.edsoo.ru/7f416194
YJaCTHI] BEIICCTBA
2.3 ArperaTHble 2 1 bubnuoreka [IOK
COCTOSIHHMSI BELIIECTBA https://m.edsoo.ru/7f416194
Hroro mo pazueny 5
Pa3znen 3. JIBUkeHHE M B3aMMOJIeHCTBHE TeJ
3.1 MexaHn4ueckoe 3 1 bubanoreka [JOK
JIBUOKEHHE https://m.edso00.ru/7f416194
3.2 Wuepnus, macca, | 4 2 Bubnmoreka IIOK
IUIOTHOCTH https://m.edso00.ru/7f416194
3.3 Cuita. Bunsr cunn 14 1 2 Bubnmoreka IIOK
https://m.edso00.ru/7f416194
HWroro no paznmery 21
Pasnen 4. laBiaenune TBEPABIX TeJl, :KUAKOCTEH M ra3oB
4.1 Hasmenne. Ilepemaua | 3 Bubnmoreka IIOK
JaBICHUS  TBEPABIMU https://m.edsoo.ru/7f416194
TeJNaMU, JKUAKOCTSIMH U
ra3amMu
4.2 JlaBJeHHe KUIKOCTH 5 1 Bubnnoreka IJOK
https://m.edsoo.ru/7f416194
4.3 AtmocdepHoe 6 1 bubmmorexa IIOK
JIaBIICHHE https://m.edsoo.ru/7f416194
4.4 JeicTBue >XUIKOCTH U | 7 1 2 bubnunoreka [JOK
rasa Ha MOrpy>KEHHOE B https://m.edsoo.ru/7f416194
HHUX TEJIO
Hroro no pazueny 21
Pa3gen S. PaGoTa M MOIIHOCTh. JHeprus
5.1 PaboTa 1 MomHOCTH 3 1 bubnunoreka [JOK
https://m.eds00.ru/7f416194
5.2 IIpocTbie MeXaHU3MBL 5 1 1 Bubmmorexa IIOK
https://m.edso00.ru/7f416194
5.3 Mexanndeckas 4 1 Bbubnnoreka IJOK
SHEPrust https://m.edsoo0.ru/7f416194
HWroro no pazneny 12
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO | 68 4 16
YACOB 110 I[TPOTPAMME
TEMATHUYECKOE IINTAHUPOBAHUE
8 kuaacce
Ne n | HaumeHnoBanue KonnuectBo yacos OnektpoHHble (1H(POBEIC)
/i pa3zaenos u TeM | Bcero Kontponsusie | IIpaktudeckue | 0Opa3oBaTelbHbIE PECYPCHI
IPOTpaMMbI paboTsl paboThl

Paszgen 1. TenyioBbIe ABJIeHAST
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1.1 Crpoenne u cBoiictBa | 7 9 Bubimorexa ITOK
BEIIIECTBA https://m.edsoo.ru/7f4181ce
1.2 TemoBeIe MpoIIeCCH 21 2 9 Butmmoreka IIOK
https://m.edsoo.ru/7f4181ce
HWroro no paznery 28
Pa3gen 2. DjekTpuyecKue H MATHUTHBIE SIBJICHUSA
2.1 DnexTpudecKue 7 1 1 Bubmmorexa IIOK
3apsiapl.  3apsuKeHHBIS https://m.edsoo.ru/7f4181ce
Tena u ux
B3aUMOJICHICTBHE
2.2 TlocTosiHHBIH 20 1 4 Bbubanoreka [JOK
JJEKTPUYCCKUI TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBJICHUS 6 1 Bbubnaunoreka [JOK
https://m.edsoo.ru/7f4181ce
2.4 OneKTpOMarHuTHast 4 Bubnmoreka [IOK
VHTY KLU https://m.edsoo.ru/7f4181ce
HWroro no pasnery 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO | 68 4 17
YACOB I10 ITPOTPAMME
TEMATHUYECKOE INTAHUPOBAHUE
9 kJacc
Ne m | HammenoBanue KonnuectBo yacos Onektponnsie (1udpoBHIC)
/i pa3znenos u TeM | Beero Kontponsusie | IIpaktudeckue | 00pa3oBaTellbHbIE PECYPCHI
TIPOTPaMMEI paboTsI paboTsl
Paznen 1. Mexanuueckue siBJeHHSA
11 MexaHn4ueckoe 10 1 1 Bubnmoreka IIOK
IIBUOKEHHE U CIOCOOBI https://m.edsoo.ru/7f41a4a6
€ro OIHCaHUs
1.2 BsaumoneiictBue Ten 20 1 3 Bubnmoreka IIOK
https://m.edsoo.ru/7f41a4ab
1.3 3aKOHBI COXpaHCHUS 10 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a4ab
HWroro no paznery 40
Paznen 2. Mexanuueckune KoJIe0aHUS U BOJTHBI
2.1 MexaHnueckue 7 3 Bubnuoreka IIOK
KOJIeOaHuUs https://m.edsoo.ru/7f41a4ab
2.2 MexaHnueckre BOJHEL | 8 1 3 Bubnnoreka IJOK
3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15

Paznen 3. 3HCKTp0MaFHHTHO€ 110J1€ U JJICKTPOMATrHUTHBIC BOJIHBI

3.1 DNeKTPOMarHUTHOE 6 2 bubnunoreka [JOK
noJie 1 https://m.edsoo.ru/7f41a4a6
AJIEKTPOMArHUTHBIC
BOJTHBI

HWroro no paszmeny 6

Pasnen 4. CBeToBblI€ sIBJIEHUS

4.1 3aKoHBI 6 2 Bbutnuoreka IIOK
pacnpocTpaHeHust https://m.edsoo.ru/7f41a4a6
CBETa

4.2 JIuns3el u onruueckue | 6 1 3 Bbubnnoreka IJOK
puOopsI https://m.edsoo.ru/7f41a4a6

4.3 Pasnoxxenue 6emoro | 3 2 Bbubnnoreka IJOK
CBETa B CHEKTP https://m.edsoo.ru/7f41a4a6

HWroro no pazneny 15

Pasnen 5. KBanroBble siBJieHHs]

5.1 Hcnyckanue u|4 1 Bubnmoreka IIOK
[IOIJIOIEHUE cBeTa https://m.edsoo.ru/7f41a4ab
aTOMOM

5.2 Crpoenne  aromHoro | 6 1 Bubnmoreka [IOK
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https://m.edsoo.ru/7f41a4a6

aapa
5.3 Snepubie peakun 7 1 Bubmmorexa IIOK
https://m.edsoo.ru/7f41a4a6

HWroro no paznery 17

Pa3nen 6. IloBTOpUTEIbHO-00001IA0III MOAYJIb

6.1 IToBTOpEeHNE u|9 2 Bubmmorexa IIOK
000011eHUE https://m.edsoo.ru/7f41a4a6
COoZlepIKAHUSA Kypca
¢usnku 3a 7-9 kiacc

HWroro no pazneny 9

OBUIEE KOJIMYECTBO | 102 27

YACOB I10 ITPOTPAMME
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