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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMs COCTaBJIeHA HA OCHOBE IMOJIOKEHUHN U TpeOOBaHUH K
pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM 00OpaszoBarelibHOM mporpammbl, npeactaBieHHbix B @I'OC 00O, a
Takke ¢ y4étoM ¢enepasbHON paboueld mporpaMmbl BocTHTaHWS W KOHIEMIIMK TpenofaBaHus Y4eOHOTo MpeaMeTa
«Dusukay.

CopeprkaHue mporpamMmsl 1o (U3MKe HalpaBiIeHO Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYAIOITNXCS
U OpraHu3alMi0 U3y4YeHUs (PU3MKU Ha JEATEeIbHOCTHOW OCHOBE. B mporpamme mno ¢u3MKe yYUTHIBAIOTCS BO3MOMXHOCTH
ydeOHoro npeameta B peanuzanuu TpedoBanuii ®I'OC OO0 k miaHUpyeMbIM JUYHOCTHBIM U METAINPEIMETHBIM pe3yiibTaTaM
oOy4eHHus, a TakKe MEXKIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX Y4Y€OHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus.

[Iporpamma mo ¢u3MKe ycCTaHABIMBAET paclpejelieHne ydeOHOTro maTepuana 1Mo rojaM oOydeHus (Mo Kiaccam),
npeuiaraeT NIpUuMEpPHYIO OCIEA0BATEIbHOCTh H3YUEHU TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS NMPEAMETHOTO COJIEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mno ¢u3uke pazpaboTaHa C LEIbIO OKa3aHUS METOJWYECKON MOMOIIM YYHUTENII0 B CO3/1aHUU paboyeit
POrpaMMBbI 10 y4€OHOMY MPEAMETY.

®duzrka SFBISIETCS CHUCTEMOOOPA3YyIOIMIMM IS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IMOCKOIBKY (PU3NUECKHe
3aKOHBI JIS)KAT B OCHOBE IMPOIIECCOB U SIBJICHHM, U3y4yaeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMUEH U (pu3ndeckolt reorpadueii,
BHOCUT BKJIQJI B €CTECTBEHHO-HAYYHYIO0 KapTHUHY MHUpa, MPEJOCTaBIsIeT HauOoJiee sICHbIe 00pa3libl MPUMEHEHUSI HAYYHOIO
METO/1a MO3HAHMS, TO €CTh CIIOCO0A MOJYUYEeHHSI IOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a7a4d (Qu3nyecKoro oOpa3oBaHMsI B CTPYKType OOIIero oOpa3oBaHUsS COCTOUT B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHOUW rpaMOTHOCTH U MHTEPECA K HaAyKe Yy 00yJaromuxcs.

N3yyenne ¢usuku Ha 0a30BOM  YpPOBHE TPEAINOJATaeT  OBJAJCHUE  CICAYIONIMMU  KOMIETEHTHOCTSIMH,
XapaKTepU3yOIIUMHA €CTECTBEHHO-HAYYHYIO IPaMOTHOCTB:

e HAYYHO OOBSICHATH SIBJICHUS,
e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICI0BAHNUS;
e HUHTEPHPETUPOBATH AAHHBIE U UCIOJIH30BATh HAYUHbIE IOKA3aTEIbCTBA /JI OJTYyYE€HUS BHIBOJIOB.



[lenn wm3ydeHus ¢GU3MKUH Ha YPOBHE OCHOBHOTO o00Imiero oOpa3oBaHusi ompeneieHsl B KoHienuuu mpenomaBaHus
yueOHoro mnpeamera «®Pusnka» B 00pa3oBaTeNbHbIX oOpraHu3anusax Poccuiickoil denepannu, pean3yrONIMX OCHOBHBIE
oOmieoOpa3oBaTenbHbIE MPOTPaMMBbI, YTBEpKIAEHHON pemenneM Komnernn MwuHucTepcTBa mpocBemenus Poccuiickoit
®enepanuu (mpotokos oT 3 nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTEepeca M CTPEMJICHHA OOYyYaromMXcs K HaydHOMY H3YyUYEHHIO TPHUPOABI, pPa3BUTHE HX
MHTEIJICKTYyalbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEI;

pa3BUTHE NPEICTABICHUA O HAy4YHOM METOJAE IO3HAHUS U (POPMUPOBAHUE HCCIEAOBATEIBCKOTO OTHOLIEHUS K
OKPY KaIOILUM SIBJICHUSM;

(opMUpOBaHKE HAYYHOI'O MUPOBO33PEHUSI KaK PE3yJibTaTa U3y4EHHs] OCHOB CTPOEHUS MAaTepUH U (PyHAaMEHTaJIbHBIX
3aKOHOB (DPU3HKHU;

(dbopMHpOBaHUE MTPEACTABICHUMN O POJIU (GUBHMKHU JJISI PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;
pa3BUTHE MIPEACTABICHUN O BO3MOXHBIX cepax Oyayiiel npodeccnoHalbHOM 1eATeIbHOCTH, CBA3aHHOM C (DU3HUKOM,
NOJIFOTOBKA K JaJIbHENIIIEMY OOYyUEHHUIO B ’TOM HAIPABIICHUU.

JocTuxeHnrue 3TUX IeJed MporpaMmbl MO (PU3MKE Ha ypOBHE OCHOBHOIO o0O0Iero o0pa3oBaHusl 00ECIEYUBACTCS
pelleHreM CIISIYIONINX 3a1a4:

IPUOOPETEHUE 3HAHUKM O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYCCKUX, TETUIOBBIX, DJICKTPUICCKUX, MATHUTHBIX
Y KBaHTOBBIX SIBJICHUSX;

pUOOpPETEHNE YMEHUM OMUCHIBATH U OOBSICHATH (PU3NYECKUE SBIICHUS C UCIIOIH30BAHUEM MOTYYCHHBIX 3HAHUM;
OCBOCHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a71a4 C UCIIOIh30BaHUEM (PU3NYECKUX MOJIEICH, TBOPUECKUX U
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOMIOAATh TPUPOJHBIC SBJICHUS U  BBINOJHATH ONBITHI, JIA0OpAaTOpHbIE pabOTHl |
AKCIIEPUMEHTAILHBIC UCCIICIOBAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHME TIPHEMOB PaboThl ¢ WHPOpMaIMend (U3NUECKOro COoNepKaHUs, BKIOYas WHGOPMAIMIO O COBPEMEHHBIX
TOCTIKCHHSIX (DU3UKH, aHATTU3 U KPUTHYECKOE OIICHUBAaHUE HH(OPMAITUH;

3HAKOMCTBO cO cdepamMu mnpodecCHOHAIBHONW JeATEIbHOCTH, CBS3aHHBIMH C (DU3UKOH, M COBPEMCHHBIMHU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMU Ha JTIOCTHKEHUSAX (PU3MUECKON HAYKHU.



Ha n3yuenue ¢pusuku (6a30BbIi ypOBEHB) Ha yPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus 0TBoAUTCA 238 4acoB: B 7 Kilacce
— 68 yacoB (2 yaca B Hedenro), B 8 kiacce — 68 yacoB (2 yaca B Hedemto), B 9 kimacce — 102 gaca (3 yaca B HeJEI0).

[Ipennaraemeiii B mporpaMme 1o (pu3nKe nepevyeHsb J1abopaTopHbIX padOT U OMBITOB HOCUT PEKOMEHIATENbHBIN XapakTep,
yUuTeNb JeNaeT BbIOOp MpPOBEIEHUS JIAOOpAaTOPHBIX pabOT M ONBITOB C YYETOM HMHAWBHUIYaITbHBIX OCOOCHHOCTEH

OOyYJaroIIMXCs, CIIUCKa dKCIIEPUMEHTAIBHBIX 33JJaHWl, TIPeIiaraéMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO AK3aMEHA I10
busuke.



COAEPXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka o mpupone. SBimeHus npupoasl. OU3NUECKUE SBICHHS: MEXAHUYECKHE, TEIUIOBBIE, DIIEKTPHUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mepeHue ¢usndyeckux BenuuuH. Dusmueckue MnpuOopbl. [lorpemHocTs HU3MEpEHUi.
MexayHapoHas CUCTEMA €IMHMUII.

Kak ¢u3uka u n1pyrue ecTeCTBEHHbIE HAYKH M3y4aroT MPUPOy. ECTECTBEHHO-HAYUYHBII METO/ MO3HAHUS: HAOIIOACHHE,
IOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIIBUKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE HAOIII01aeMOT0
sBieHus. Onucanne GU3NYECKUX SIBICHUN C OMOILBIO MOJEIIEH.

Hemoncmpauuu.

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

2. ®usnueckue npruOOPHI U MPOLETYpa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U IU(POBBIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenre 1EHbI ASEHUS Kbl U3MEPUTEIBHOT0 Tpudopa.

N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TeJl.

N3mepenne TemrepaTypbl IpH MOMOIIM KUJIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.

[IpoBeneHne HccaeqOoBaHUSA MO MPOBEPKE THIOTE3bI: JAIBHOCTh MOJIETA IIAPHUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJbIIe, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHayasibHbIEe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbL, X pa3Mepbl. ONBITHI, T0KA3bIBAIOIIME JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBmxenue yacTtuil BemiectBa. CBs3b CKOPOCTH JABMKEHUS YaCTHI] ¢ TemrepaTypoil. bpoyHoBckoe neuxenue, nuddysus.
B3auMopeiicTBuE YacTull BEIIECTBA: MPUTSXKEHNE U OTTAJIKUBAHUE.
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ArperatHble COCTOSIHHMSI BELIECTBA: CTPOEHHUE Ta30B, JKUJIKOCTEM M TBEPIBIX (KPUCTAUIMYECKUX) Tel. B3anMocBs3b

MCIKOY CBOMCTBaAMH BCHICCTB B PA3HBIX arpCraTHbIX COCTOSHUAX W HUX ATOMHO-MOJICKYJIPHBIM CTPOCHHCM. OcobeHnocTH
arperaTHbIx COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO JABUKCHHUS.

2. Habmonenne nuddysum.

3. HaOmronenue saBieHui, 0ObSICHAIOMMXCS TPUTSIKEHUEM WIH OTTaJKUBAHUEM YaCcTHI] BEIIECTBRA.

Jlabopamopnvie pabomul u onvimaol.

1. OueHka AMaMeTpa aToMa METOJIOM PAJIOB (C UCTIONIb30BaHUEM GoTorpaduii).

2. OmbITHI 10 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIAKEHUS.

Paznen 3. /IBukeHue U B3auMOACHCTBHE TeJl.

Mexannueckoe JnBwkeHHE. PaBHOMepHOe U HepaBHOMepHoe naBuxkeHue. Ckopoctb. CpenHsst CKOpOCTh MpH
HEPAaBHOMEPHOM JIBM>KEHUU. PacuéTr myTu U BpeMEHU JBUKECHMUS.

SBnenue nHepuuK. 3aKOH MHEpUUH. B3anmoaencTBre Te Kak NpUYrHa U3MEHEHUS] CKOPOCTH ABMKEHUS Tel. Macca kak
Mepa uHepTHOCTHU Tena. [TnoTHocTh BemecTBa. CB3b INIOTHOCTU C KOJIMUECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBRA.

Cuna Kak xapakTepucTuka B3auMoAeucTBUs Tell. Cuiia ynpyroctd U 3akoH ['yka. M3mepeHuwe cuiibl ¢ MOMOIIBIO
JMHAMOMETpA. SIBIIeHUE TATOTEHUA U cuia TskecTr. Chila TsSHKECTH Ha Apyrux ruiaHetax. Bec tena. Hesecomocts. CrioxkeHue

CWJI, HAalIPaBJIEHHBIX MO OJHOM npsiMoil. PaBHoaeicTBytomas cuit. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEeHUE NoKos. TpeHue
B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHn4ecKoro IBUKEHHUS Tea.

N3MepeHne CKOpOCTH MPSIMOJIMHEWHOTO JBUKEHUS.
HabGmronenue siBJieHUsS HHEPITUH.

HaOmronenre naMeHeHus CKOpOCTH MPY B3aUMOICHCTBUU TeJ.
CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEII.

S A T o o

CnoxeHue CuJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.



Jlabopamopnwie pabomul u onvimeul.

1. OmpeneneHne CKOPOCTH PABHOMEPHOTO JIBIKCHHUS (IIApUKa B )KUIKOCTH, MOJICIH JIEKTPUIECKOTO aBTOMOOWIIS M TaK
najee).

OmnpeneneHue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WM IIapUKa MO0 HAKIOHHOM TIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHHS (eopMaIiui) mpy>KHHBI OT MPUII0KCHHON CHUITHI.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tella U XapaKTepa COMPHUKACAIOUIUXCS
ITOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CiocoObl YMEHbIIICHUS] U YBETUYCHUS JaBiieHus. [laBneHue raza. 3aBUCMMOCTH JaBJCHHUS raza oT o0bEMa,
temnepatypsl. Ilepegava naBneHus TBEPABIMU TelaMu, KUIKOCTIMU U razamu. 3akoH [lackans. [THeBMaTuyeckre MalivuHBI.
3aBUCUMOCTh JaBJIEHUS KUJIKOCTH OT TNIyOuHBI. ['mapoctatmdeckuil mapanokc. CooOiaroniyecs cocyabl. [ 'uapaBindeckue
MEXaHU3MBI.

Atmochepa 3emnn u armocdepHoe AaBieHue. [IpuyuHBI CylecTBOBaHUS BO3AYIIHON 000y04kyd 3emuid. OmbIT
Toppuuennu. M3mepenne atMocepHOTro JaBieHusl. 3aBUCUMOCTh aTMOC(HEPHOro AABJICHHUS OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JleficTBue XKUIKOCTH M Tra3a Ha MOTPYXEHHOE B HUX TeNo. BelTamkuBaromas (apxumenoBa) cuiia. 3akoH Apxumena.
IImaBanue Ten. Bo3gyxoruiaBaHue.

Jemoncmpayuu.
3aBUCUMOCTbH JAAaBJICHUS ra3a OT TeMIEepaTyphl.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmaroryecs CoCy/bl.
['mapaBauyeckuit mpecc.

v N

[IposiBnenune nercTBrsi aTMOC(PEPHOTO JABICHUS.
3aBUCUMOCTH BBITAIKUBAIOIIEH CHUJIbI OT 00bEMA MOTPYKEHHON YaCTH TeJla U TUIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
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8. YcioBue mjaBaHMs TeEJ: IUIaBaHUC WU IMOTPYKCHUC TCJII B 3aBUCHMMOCTU OT COOTHOIICHUSA IUIOTHOCTEM Teja u
KUIKOCTHU.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMaA MOrpyKEHHOM B )KUIKOCTh YaCTH TEa.

2. OmnpeneneHue BBITAJKABAIOLIEN CHIIBI, IEUCTBYIOIIEH HA TEJIO0, NOTPYKEHHOE B KUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHABAIOIIEH CUIIBI, JEMCTBYIOIIEHU HA TEJIO B )KUJIKOCTH, OT MACCHI TEJIA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIbI, ICHCTBYIOIIEH Ha TEJNO B KUAKOCTH, OT 00bEMa

NOTPYKEHHOMU B XKUIAKOCTh YACTH T€JIA U OT IVIOTHOCTH >KHJIKOCTH.

5. KoHcTpynpoBaHue apeomMeTpa Uil KOHCTPYUPOBAHUE JIOAKHU U ONPEIEIICHUE €€ IPY30I10AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio paBHOBecus pbryara. IIpuMeHenuwe mnpaBuia
paBHOBecHs pbryara K 010Ky. «3osotoe mpaBmio» mexaHuku. KIIJ] mpocteix MexanusmoB. IIpocTbie MexaHu3Mbl B ObITY U
TEXHHUKE.

Mexannueckas sHeprusa. Kunernueckas u noteHumanbHas dHeprus. [Ipespamienrne oqHoro Buja MEXaHn4E€CKON YHEPTUHU
B IpYyroi. 3aKOH COXPAHEHUSI SJHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpegenenue padOThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeJa MO TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. HM3mepenue KII/] HakI0OHHOM IIOCKOCTH.

4. W3ydyeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KJIACC

Pa3nea 6. TenioBbIe AIBJICHUS.



OCHOBHBIC TOJIOKEHHUSI MOJEKYJSPHO--KUHETUYECKON TEOpUU CTPOEHHUsI BellecTBa. Macca U pasMepbl aTOMOB HU
MoJeKyI. ONBIThL, MOATBEPKIAIOIINE OCHOBHBIC MOJIOKEHUS MOJIEKYISPHO-KUHETUYECKON TEOPHH.

Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSIHUN BerecTBa. Kpucrammmaeckue u amopdusie Tena. O0bsicHeHUE
CBOMCTB Ta30B, >KMJKOCTEH M TBEPABIX TEJI HAa OCHOBE MOJIOKEHUU MOJIEKYJSIPHO--KHHETHYECKON Teopuu. CMayuMBaHUE U
KaNWUISIPHBIC SABJIEHUA. TEIUIOBOE PAaCUIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO ABWKEHMS vactull. BHyTpenHsisi sHeprus. CrocoObl
W3MEHEHUSI BHYTPEHHEW »HHEpPruu: TeIUIionepeaya M CoBepileHue padoThl. Buasl Temmomepemauu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KonudecTBo TemnoThl. Y aenbHas TeI0EMKOCTh BellecTBa. TermiooOMeH 1 TeII0BOE paBHOBECHE. Y pPaBHEHUE TEILJIOBOTO
Oananca. [lnaBrneHue W OTBEpJIeBaHHME KPUCTAIUIMYECKHUX BEIIECTB. YJAeNbHas Teruiota riasieHus. [lapooOpazoBaHue u
koHaeHcauus. Mcnapenue. Kumenue. VYaenbHas Temiota napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEPATyphl KHUIIEHUS OT
aTMOC(EpHOTO J1aBJICHUS.

BrnaxnocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[Tpunumnel padoTel TernoBbix apurateneit KIIJI termmoBoro npuraresns. TenioBbie ABUTATENU W 3allUTa OKPYXKAIOIICH
Cpelbl.

3aKOH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBH>KCHHSI.

HaGmonenune nuddysuu.

HaOmronenue siBfieHni cMaurBaHUs M KalMWUISIPHBIX SIBJICHUH.

HabGnroneHue TemioBoro pacuupeHus Tel.

W3meHenue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HAarPEBaHUU WJTH OXJIAK]ICHUU.
[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bunbl Teronepenaym.

OxJtaXkieHue Ipyu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHr pabOThl BHEITHUMU CHUJIAMHU.
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10. CpaBHEHUE TEIIIOEMKOCTEMN Pa3IUYHBIX BEIIECTB.

11. HabnrogeHue KUneHus.

12. HabnrogeHue mocTosiHCTBa TEMITEPATYPhI MTPH TIIIABJICHUH.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimaul.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIH caxapa.

OnbITHl IO HAOJIOJIEHUIO TETIJIOBOTO PACHIUPEHUS Ta30B, JKUJIKOCTEN U TBEPABIX TEIl.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OneITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHUS BO3yXa OT €ro 00bEMa U HAarpeBaHUS WU OXJIAXKICHHUS.
[IpoBepka THUMOTE3bl JMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >UJIKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEMIIEpPaTypHI.

HabGnronenue n3MeHeHust BHyTpEHHEN SHEPTUU Teja B pe3ysIbTaTe TeIionepe1adu u padboThl BHEIIHUX CHIL
HccnenoBanue siBJIeHUS TEMIOOOMEHA MPU CMEITUBAHUN XOJIOTHON U TOPSYEH BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJIOM MpPHU TEIJIOOOMEHE C HarpeTbiM METAUTMYECKUM
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HUAJIMHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpeziesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yaeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazngen 7. DiekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onextpuzanus Ten. [[Ba pona sIeKTpudecKux 3apsaaoB. B3anmoelicTBre 3apsikeHHBIX Ted. 3akoH KynoHa (3aBUCHUMOCTD
CHJIBI B3aUMOJICHCTBHS 3apPSHKEHHBIX TEJI OT BEJIMUMHBI 3apPSA0B M PACCTOSTHUS MEXKILY TEIaMH).

Onextpuyeckoe nosie. Hanmpsok€HHOCTH 3nekTpuyeckoro mnosisd. [IpuHOWm cynepno3uuuy 3J€KTPUYECKUX MoJjed (Ha
KaueCTBEHHOM YPOBHE).

Hocuremun smekTpudecknx 3apsaoB. OJIEMEHTApHbIM anekTpuyeckuil 3apsia. Crpoenue aroma. lIpoBomHukn wu
JTUAJIEKTPUKHU. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3aps/a.



DNEKTPUYECKUN TOK. YCIOBUSI CYIIECTBOBAHUSI BJEKTPUUECKOr0 ToKa. VMCTOYHHUKM MOCTOSHHOTO TOKa. JlelcTBuUs
AIEKTPUUYECKOTO TOKA (TEIII0OBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUYECKUM TOK B )KUIAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuwia Toka. OJnekTpuueckoe HampsbkeHne. CoOnpoTHBICHUE MPOBOAHUKA. Y IENIBHOE
CONPOTHUBJIEHUE BelllecTBa. 3aKoH OMa Ji1s yuacTka uend. [lociiemoBarenbHOE U MapauieibHOE COETMHEHUE TPOBOIHUKOB.

PaGota ¥ MOIIHOCTh »AJEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHma. OJeKTpuUueckue 1enu U MOTpeOuTenn
aNIeKTpudeckoi sHepruu B ObiTy. KopoTkoe 3aMbIkaHue.

[TocTosiHHbIE MarHUTHI. B3anmoneicTBUE MOCTOSIHHBIX MAarHUTOB. MaruuTHoe mnoje. MarHutHoe mosie 3eMJIU U €ro
3Ha4YEeHUE JUIs *KU3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOro Toka. [IpruMeHeHne 3IeKTpOMarHuToB B
TeXHUKE. JIeiCcTBME MAarHUTHOTO MOJSI HAa MPOBOJHUK C TOKOM. ODJIEKTPOJIBUTATENlb IMOCTOSHHOrO ToKa. Vcmosb3oBaHMe
AIEKTPOABUTATENEH B TEXHUUECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.

OneiTel Papanes. SABneHue 31aeKTpoMarHuTHON MHAYKUMU. [IpaBuio Jlenua. Dnekrporeneparop. CrnocoObl MOTy4YEHUs
AIEKTPUUYECKON SHEPTUU. DIICKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu.

DneKTpu3anus Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DIIeKTpOCTaTUYECKast HHAYKIIUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JIelicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.

. ['a30BbIN pasps.

. I3mepenune cuiibl TOKa aMIepMETPOM.
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. I3MepeHune 3J1eKTpUYeCKOro HapsKeHUS BOJIBTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUN.
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15. B3aumMoieliCTBUE MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3/ICJICHUS TIOJIFOCOB MarHUTA.

17. MoaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnbIT IpcTena.

19. MaraHuTHoE 1oJjie Toka. DJICKTPOMarHur.

20. JlericTBME€ MarHUTHOTO TOJISI HA MIPOBOJHUK C TOKOM.

21. DJEKTPOJABUTATEIb MOCTOSIHHOTO TOKA.

22. MccrienoBaHue SIBIICHUS DJIEKTPOMArHUTHOW MHYKITUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTbH HaIlpaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBHM €ro BOSHUKHOBEHMSI.
25. DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OMnbITEI MO HAOJIOACHUIO JICKTPU3AIIUU TEJT HHIYKIHEH U IIPU COMPUKOCHOBEHUH.
HccnenoBanue AeHCTBUS DJIEKTPUUECKOTO OISl HA MPOBOJIHUKHU M JUAJICKTPUKH.
COopka 1 npoBepka pabOThI IEKTPUUYECKOM 1IEMU NOCTOSHHOTO TOKA.

N3mepenue u peryJiupoBaHue CUIbl TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.
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HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, UAYILIETO Y€pe3 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HAIPSKEHUS HA
pe3ucTope.
7. ONBITBL, TEMOHCTPUPYIOLINE 3aBUCUMOCTh AJIEKTPUUYECKOTO COMPOTHUBJICHUSI MPOBOAHUKA OT €r0 JJIUHBI, TUIOMIATN
MOMNEPEYHOr0 CEYEHHS U MaTepuara.
[IpoBepka npaBuia CIOKEHHS HAIPSAKEHUN MPU MOCIEA0BATEILHOM COEUHEHNUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia AJi CUIIBI TOKA MPHU MapajuieIbHOM COCIUHEHUN PE3UCTOPOB.
10. Onpenenenne paboThI IEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PEIUCTOP.
11. OnpezenieHne MOITHOCTH 3IEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha pEe3UCTOpE.
12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JaMIIOUYKY, OT HaIpsKEHUs Ha HEl.
13. Onpenenennie KIIJ[ narpesarens.



14. ccmenoBaHre MarHUTHOTO B3aUMOJIEMCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. I3y4eHne MarHuTHOTO MOJI OCTOSIHHBIX MAarHUTOB MPU UX 00bEITMHEHUU U Pa3JIeJICHUH.

16. MccnmenoBanue 1€MCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OnOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH CHJIBI B3aHUMOJICUCTBUSI KATYIIKM C TOKOM M MAarHUTa OT CWJbl TOKa U
HaIlpaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31E€KTPOABUTATEIIS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. OnBITBl 1O UCCIEHOBAHUIO SIBIICHHUS DJIIEKTPOMAarHUTHON WHAYKIWU: WCCIEIOBAHUE W3MEHEHUW 3HA4YEHUs U
HaIlpaBJICHUs] MHAYKLIMOHHOTO TOKA.

9 KNIACC

Pa3pnen 8. Mexannuyeckue siBJIeHHS.

Mexanunueckoe nBuwxeHne. MarepuanbHas Touka. CucremMa otrcuyéra. OTHOCHUTENBHOCTh MEXAHWUYECKOTO JIBUKCHMS.
PaBHOMepHOE mpsiMonuHENHOE ABMKeHHE. HepaBHOMepHOE mpsiMonuHeENHOEe ABMKeHHE. CpeaHsis U MTHOBEHHAas CKOPOCTH
TeJIa ITPU HEPABHOMEPHOM JIBU>KECHUU.

Yckopenue. PaBHoyckopeHHOE TIpsiMosinHeiHOoe ABuxkeHue. CBoOoHoe najenue. OnbiTel ["anues.

PaBHOMepHOE maBMkeHHE 10 OKpyxkHocTu. [lepmom u wyacrora oOpamienus. JIuHelWHas © yrJioBas CKOpPOCTH.
L{eHTpOCTPEMHUTENIBHOE YCKOPEHHE.

[lepBbiii 3akoH HptoToHa. Bropoit 3akon Herotona. Tpernii 3akon Herotona. [IpuHiun cynepno3unuu cul.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Chila TPEHUS CKOJIbKEHHMSI, CHJIa TPEHMSI IOKOsI, IPYTUe BUbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHHe cBOOOJHOro majeHus. J[puxenue mianet Bokpyr CosHua.
[IepBas kocMHuueckasi CKOpocTb. HeBECOMOCTB U TTEperpy3KHu.

PaBHOBecue MarepuasbHOW TOUKH. AOCOMIOTHO TBEpJOEe Teso. PaBHOBecwe TBEPAOro Teiaa € 3aKPEIJIEHHON OCHIO
BpaieHus. MomeHt cuibl. LIeHTp TsbxecTu.

Nmmynbce Tena. 3menenue umnyisca. Miynbe cuiibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUYKEHUE.



Mexannueckas paboTa W MoumiHOCTh. PaGoTa cui TSXKeCTH, YNpyroctd, TpeHus. CBs3b HHEPrud U pabOTHI.
[loTeHnmanbHass SHeprus TeEna, NOAHATOTO HaJ IOBEPXHOCTBIO 3eMuM. lloTeHnmanbHas DSHEpPrus CHKaTOW IIPYKUHBI.
Kunernueckas sHeprusi. TeopeMa 0 KHHETUYECKON IHEPTUU. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

Jemoncmpayuu.

HabiroieHue MexaHn4ecKoro JBMKEHMsI Tea OTHOCUTENBHO PAa3HBIX TEJ OTCUETA.
CpaBHeHUE MyTel U TPACKTOPUN JIBHXKEHUSI OJHOTO M TOTO € Tejla OTHOCUTEIIBHO Pa3HBIX TEN OTCUETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanye Npu3HaKkoOB PAaBHOYCKOPEHHOIO JBUKCHUS.
Habmroienue nBu»KeHus Tena Mo OKPYKHOCTH.
HabmroieHne MexaHn4yecKuX SBJICHUH, MPOUCXOAAIUX B cucteMe orcuéra «Tenmexka» mpu e€ paBHOMEPHOM H
YCKOPEHHOM JIBU’KEHUH OTHOCHUTENIbHO KaOuHeTa (PU3HUKU.
3aBUCUMOCTh YCKOPEHUS TeJIa OT MAcChl TEJa U JIEUCTBYIOIIENA HA HETO CUJIBI.
8. HalGmroneHue paBeHCTBA CUJI IPU B3aUMOJIEHCTBUU TEJL.
M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.
10. [lepenaua nMmyJsibca npyu B3aMMOICUCTBUN TEI.
11. [IpeoOpazoBanus 3HEPrUu NpU B3aUMOACHCTBUU TEN.
12. CoXxpaHEHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJEHCTBUH.
13. CoxpaHeHHe UMITYJIbCca TPU a0COIOTHO YIPYTOM B3aUMOACHCTBUU.
14. HabmoieHne peakTMBHOTO JIBHYKEHUSI.
15. CoxpaHeHHe MEXaHUYECKOW SHEPTUr Mpu CBOOOTHOM IaJICHUH.
16. CoxpaHeHME MEXaHNYECKOU SHEPTUHU NPU JBUKEHUU TeNa MO ACHCTBUEM IIPYKUHBI.
Jlabopamopuvie pabomul u onvimaol.
1. KoHcTpynpoBaHue TpakTa sl pa3roHa M JajJbHEHIIEro pABHOMEPHOIO JBUKEHUS IIAPUKA UM TEJIEHKKH.
2. OmpeneneHue cpeiHel CKOPOCTH CKOIbKEHUS OpycKa WK ABMXKEHUS [IapUKa [0 HAKIIOHHOW MJIOCKOCTH.
3. OnpexneneHue yCKOPEHUs Tea IPU PAaBHOYCKOPEHHOM JBHKEHUH IO HAKJIOHHOM TJIOCKOCTH.
4. VccrnenoBaHue 3aBUCMMOCTH IyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBHXKEHHH 0€3 HayajabHOU CKOPOCTH.
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[IpoBepka TMMNOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMXKEHHM 0€3 HayaJdbHOM CKOPOCTH IMYTH OTHOCSTCS Kak psfl
HEUYETHBIX YHUCEJI, TO COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

6. MccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIbHOIO JIABJICHMUS.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

9. OmpeneneHue pabOThl CHUIIBI TPSHUS TIPU PABHOMEPHOM JIBIKEHUHU TeJIa TI0 TOPU30HTATIBHOM MTOBEPXHOCTH.

10. Ompenenenne padbOTHl CHIIBI YIPYTOCTH TPH TMOABEME TPy3a C HCIOIH30BAHWEM HEMOABUKHOTO W TOJBHYKHOTO

OJIOKOB.

11. I3ydueHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHUs U BOJIHBI.

KonebarensHoe neukenre. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUMN: MMEPUO/I, YaCTOTa, aMIUIUTya. MaTteMaTu4eckuil u
NPYKUHHBIN MasTHUKU. [IpeBpaiiieHre 3Hepruu npy Kojie0aTeIbHOM JIBHXKCHUU.

3aryxatoiue kojiebanusi. Boinyxnennoie konebanus. Pesonanc. Mexannueckue BoiaHbl. CBONCTBa MEXaHUYECKHUX BOJIH.
[IponosibHBIE U TTONIEPEYHBIE BOJHBI. JIJIMHA BOJIHBI U CKOPOCTh €€ PacpoCTpaHeHUsl. MeXaHUYEeCKHE BOJIHBI B TBEPJIOM TElIE,
CEHCMUYECKNE BOJIHBI.

3ByK. ' poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. IHGpa3ByK U yiIbTpa3ByK.

Hemoncmpauuu.

1. HaGmronenue kojeGaHuid TEI MO IEHCTBUEM CHITBI TSOKECTH M CHITBI YIIPYTOCTH.

2. HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOmronenue BbIHYKIEHHBIX KOJI€OaHUI U pe30HaHCcA.

4. PacnpocTpaHeHue MPOJO0JIbHBIX U MOTIEPEUYHBIX BOJIH (HA MOJICIIHN).

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKHIl pEe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

1. OmpenesieHHe YacTOTHI U TIepro/Ia KoJieOaHU MaTeMaTHYeCKOro MasiTHUKA.

2. Ompepnenenrie 4acTOThl U IEPHOJA KOIeOaHUN MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHMI MOBEIIEHHOTO K HUTH TPy3a OT JJIUHBI HUTH.



4. HccrnenoBaHue 3aBUCMMOCTHY NIEPUO/IA KOJIEOAHUI IPYKUHHOTO MAsITHUKA OT Macchl rpys3a.
[IpoBepka HE3aBUCUMOCTH MIEPUO/Ia KOJEOaHUI Ipy3a, MOJIBEIIEHHOIO K HUTH, OT MAacChl Ipy3a.
6. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPUO/IA KOJIEOaHUN MPYKUHHOTO MAaITHUKA OT MAacChl Ipy3a U KECTKOCTH
MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJIeHUs.

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE MOJe. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. [lIKkana 31eKTpOMarHuTHBIX
BOJIH. MICri0b30BaHUE AIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHast npupoja ceeta. CKopocTh cBeTa. BoaHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBONCTB AJIEKTPOMATHUTHBIX BOJIH C MIOMOIIBI0 MOOMIILHOTO Tele(oHa.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBas monenp cBeta. Mcrounuku csera. [IpsamonmueitHoe pacnpoctpaHeHue cBera. 3aTMeHuss ConHua u JIyHBIL
Otpaxenue ceta. [Lnockoe 3epkasio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH mpenomieHusi cBeta. [loiHOe BHYTpeHHee OTpaxeHue cBeTa. Vcmonb3oBaHME MOIHOTO
BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAAX.

Jlunza. Xon nydeit B nun3e. OnTudeckas cucrema (oroarmapara, MUKpocKomna U Teleckona. ['a3 kak omTuyeckas
cuctemMa. bam3opykocTh U JaibHO30PKOCTb.

Paznoxenue 6emoro ceera B criekTp. OnbiTel HetoToHa. CrioskeHHe CIIeKTpaIbHBIX 1IBETOB. Jucnepcus ceera.

Hemoncmpayuu.

1. IIpsmosMHENHOE pacnpOCTPAHEHHUE CBETA.

2. OTpakeHue CBeTA.

3. Ilomyuyenue n300pa>keHUl B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. IlpemomiieHue cBeTa.



5. OnTHYecKuil CBETOBOJ.

6. Xoj Jydeil B coOuparonieit JuH3e.

7. XoJz ydel B paCcCEUBAIOLIEN JIUH3E.

8. ITlomyueHue M300pakeHHM C MOMOIIBIO JIMH3.

9. Ilpunuun nefictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIA.

10. Mopmens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimaul.

1. HccnenoBaHue 3aBUCHMOCTH YIJIa OTPaYKEHUsI CBETOBOIO JIyda OT yIJIa MMaICHUSI.

2. M3yueHue xapakTepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKajie.

3. HccnenoBaHue 3aBUCUMOCTH yIJjla IPEJIOMIICHHUS CBETOBOTO JIyda OT YIJIa MaJeHUS HAa TPAHULIE «BO3LYX—CTEKIIO».

4. TlomyuyeHue M300pakeHUI C TOMOIIbIO COOMPAIOIIEH JIMH3BI.

5. Ompenenenne POKYCHOTO PACCTOSHUS U ONITUYECKON CHIIbI COOMPAIOIIIEH JTUH3HI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONBITHI 10 BOCTIPUATHIO 1IBETA IPEAMETOB MIPU UX HAOIIOJEHUU Yepe3 IBETOBbIE (DUITBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnswitel Pesepdopna u mianerapuas mojenb atoma. Mognens aroma bopa. Hcnyckanue U moOTJIONmeHUe CBETa aTOMOM.
KBanTel. JInHEHYaTBIE CIEKTPHI.

PannoaktuBHOCTh. Anbda-, Oeta- U ramma-uzinydeHus. CtpoeHue aToMHOro sigpa. HykiioHHass Mozienb aTOMHOTO siipa.
N3oronsl. PannoakTuBHbIe peBpaienus. [lepuon nonypacnana aTOMHBIX s1€p.

SnepHbie peakunn. 3aKOHbI COXPAHEHHUSI 3apsAI0BOTO M MAaCCOBOTO YHMCEN. DHEPIusl CBSI3U aTOMHBIX siiep. CBsI3b Macchl U
sHepruu. Peakiuu cunresa u aenenus aaep. Mcrounuku suepruu CoJiHIa U 3BE3.

S nepHas sHepreTuka. JlelcTBUsI paAMOAKTUBHBIX W3yYCHUN HA )KUBBIC OPTaHU3MBI.

Hemoncmpauuu.

1. CnexTpbl U3Ty4E€HUS U TIOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.



3. ChekTp Bogopo/a.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMINX U3TYUCHHI.

6. Perucrpanus nsimydeHus NpUPOIHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaOnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEeKOB: U3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).

3. M3mepeHue pagnoakTUBHOIO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A INNH MOAYIb.

[ToBTOpHUTENHEHO--00001IAIOLINI MOY b PEJHA3HAUEH JUIsl CHCTEMAaTU3aluu U 0000IIEHHS IPEAMETHOTO COACPKAHUS U
OMbITA JIEATEIbHOCTH, MPUOOPETEHHOTO MPU HU3YYEHUH BCEro Kypca (DU3UMKH, a TaKXkKe /i1 MOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY AK3aMeHY MO (pU3UKe ISl 00y4daroIMXCsl, BBIOPABIINX 3TOT yUYE€OHBIN MpEeaMET.

[Ipy u3y4eHMM NIaHHOTO MOAYJS PEAIM3YIOTCS M CUCTEMATU3UPYIOTCS BHJbI JIEATEIBHOCTH, HAa OCHOBE KOTOPBIX
o0ecrieunBaeTcs JOCTUKEHHE TMPEAMETHBIX W METAlpeIMETHBIX IUIAHUPYEMBIX pE3yJbTaTOB O0O0ydeHUs, (popMHUpyeTcs
€CTECTBEHHOHAY4YHasl T'PaMOTHOCTh: OCBOCHHE HAyYHbBIX METOJOB HMCCIIEOBAaHUS SIBJIEHUM NPHUPOABI U TEXHUKH, OBJIAJCHHE
YMEHUSMH OOBSICHATh (PU3UUECKHUE SIBJICHUS, IPUMEHSS NOJIyYCHHbIC 3HAHMS, pelIaTh 3aJa4k, B TOM YHCII€ KAUYECTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIHATBHO [EATENbHOCTHBIA XapakTep JaHHOTO paszzesia peanu3yercss 3a Cc4€T TOro, 4YTo OOyyarouiuecs
BBIIIOJIHAIOT 33JjaHusl, B KOTOPBIX UM IPEAJIaracTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHWI paclo3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKHE SIBJICHUS B OKPYXKAIOIIEH mpUpoAe U
MMOBCEHEBHOM JKHU3HMU;

UCIIOJIb30BaTh HAyYHbIE METO/bI UCCIEOBAHMS (PU3NYECKUX SIBICHUN, B TOM YHCJIE AJIsl IPOBEPKU TUIIOTE3 U MOTYUCHHUS
TEOPETHUYECKUX BBIBOJOB;

OOBSICHATH Hay4dHbIE OCHOBBI HaubOojiee Ba)KHBIX JOCTHKEHHIM COBPEMEHHBIX TEXHOJIOTUM, HANpUMeEp, MPaKTHYECKOrO
WCIOJIb30BAHUSl PA3IMUYHBIX MCTOUYHHUKOB SHEPIMHM HAa OCHOBE 3aKOHA MPEBPAIICHHS] U COXPAHEHUS BCEX M3BECTHBIX BUIOB
HHEPTUHU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

I/I3yquHe (bPISI/IKI/I Ha YPOBHC OCHOBHOI'O 06mero 06p330BaHI/I}I HAIIpaBJICHO Ha AOOCTHIKCHHC JIMYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare uzyueHus: pU3MKU Ha ypOBHE OCHOBHOIO 001Iero oopazoBaHus y oOydaromierocst Oynyt copMupoBaHbl

CICcAyromune JHNIYHOCTHBIC pE3YIbTAaThl B YaCTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

— TOTOBHOCTh K AKTHUBHOMY Y4YacTHUIO B OOCYXJIEHHUU OOILIECTBEHHO 3HAUMMBIX M ITUYECKHUX MPOOJIEM, CBA3AHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUM (PU3UKHU;

— OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHLHUIIOB B J€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUUYECKUX KadecTB (PU3MUEeCKOM Hayku: €€ TapMOHUYHOTO MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HAHUE LEHHOCTH (PM3MUECKOW HAyKH KaK MOLIHOTO MHCTPYMEHTAa MO3HAHUS MHpA, OCHOBBI Pa3BUTHS TEXHOJOTHUH,
BAKHENIIEN COCTABISIOIIEN KYIbTYPBHI;

— pa3BUTHE HAYYHOU JTI0003HATEIBLHOCTH, HUHTEPECA K UCCIIEA0BATENBCKON e TEIbHOCTH;

5) popMupoBaHus KyJIbTYPHI 310POBbSI H SMOLMOHAJIBHOIO 0JIATONIOJIYYHS:

— OCO3HaHHE IIEHHOCTH 0e30macHoro o0Opa3a >KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE, BaKHOCTH MPABUI
0€30MacHOr0 MOBEAEHUS Ha TPAHCIOPTE, Ha JOpOorax, C 3JEKTPUUECKUM U TEIUIOBBIM OOOPYJOBaHHEM B JOMAIIHUX
YCIIOBHSIX;

— c(hopMUPOBAHHOCTH HaBbIKa pediekCuu, MPU3HAHNE CBOETO MpaBa Ha ONMIMOKY U TaKOTO K€ MpaBa y IPYroro 4e0BeKa;



e 6) TPYyA0OBOr0 BOCIIMTAHUSA:

e — aKTHBHOC yYacTHE B PEIICHUH MPAKTUYCCKUX 3a/1a4 (B paMKaxX CeMbH, 00pa3oBaTeIbHON OpraHW3aIliH, TOpojaa, Kpas)
TEXHOJIOTHYECKOHN M COIMAIEHOM HAIPaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIIC U GU3NUCCKUX 3HAHMIA;

e — MHTEpEC K MPAKTUYECKOMY MU3YYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTAIWs Ha PUMEHEHUE PU3NICCKUX 3HAHUU JJIS pelIeHHs 3a/1ad B 00JIACTH OKPY KaIOIIEH cpebl, INTaHUPOBaHUS
MIOCTYIIKOB ¥ OIIEHKH UX BO3MOXKHBIX ITOCIICICTBHUH JIJIsl OKPY>KAIOIIEH CPeIbl;

e — OCO3HAHHUE MIOOATBHOTO XapaKTepa IKOJIOTUUECKHUX MPOOJIEM U MyTEH UX PEIICHUS;

e 8) aganTanmum K U3MEHSIIOIIMMCS YCJIOBHSIM COIUAJILHOI U MPUPOTHOM Cpeabl:

e — TIOTPEOHOCTH BO B3aWMOJICHCTBHHM TIPW BBITIOJIHCHUH WCCJCAOBAHUN W TPOEKTOB (DU3UYECKON HAIPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM JAPYTHX;

e — MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO e TEIHHOCTD;

e — MOTPEOHOCTH B JOPMHUPOBAHUN HOBBIX 3HAHUU, B TOM YHCIIC ()OPMYIUPOBATH WUJIEH, IIOHATHS, TUIOTE3bI O (PH3UICCKUX
00BEKTaX M SIBICHUIX;

e — OCO3HaHUE Ae(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DU3HKY;

e — IUTAHUPOBAHUE CBOCTO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3NYECKUX 3HAHHIA,

e — CTpPEeMJICHHE aHaJU3UpPOBAaTh M BBISABIATH B3aUMOCBS3M MPUPOJBI, OOIECTBA M HSKOHOMHUKH, B TOM YHCIE C
MCITOJTh30BaHNEM (DU3UICCKUX 3HAHU;

e — OIICHKA CBOMX JCHCTBUH C YUETOM BIHMSHUS HA OKPYXKAIOIIYIO CPEITY, BO3MOYKHBIX TJI00TBHBIX MTOCIICICTBHM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbTaTe 0CBO€HUS MporpamMMbl 1Mo (PU3MKE HAa YPOBHE OCHOBHOTO 00IIero o0pa3zoBaHusi y oOydaroiierocs OyayT
chOpMHpPOBaHbE MeTamnpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE IT03HABATCIbHBIC YHUBEPCAIbHBIC YYEOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbIE ICUCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YI€OHbIE TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS



Ba3oBnle JJornueckue 1eiicTBUA:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS /I 0000IIEHHS U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCMaTpUBAEMBbIX (haKTax, MaHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K
(bU3UYECKUM SBIICHUSM;

BBISIBJISITh TMPUYUHHO--CJICACTBEHHBIE CBS3M NMPU M3YYCHUHM (U3MUECKHUX SIBJICHUI U MPOLIECCOB, JeiaTh BBIBOJBI C
UCITIOJIb30BAaHUEM JICAYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA35X (PU3UUECKUX
BEJINYNH,;

CaMOCTOSITEJIbHO BBIOMpATH CIOCOO penieHus ydyeOHOW (U3MYEecKOW 3a1aud (CpaBHEHHE HECKOJIbKUX BapHaHTOB
peleHusi, BBIOOp HanboJiee MOIXOSIIET0 C YUETOM CaMOCTOSITEIFHO BBIJICJICHHBIX KPUTEPUER).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIHCKUN HHCTPYMEHT TTO3HAHHS;

MIPOBOJIUTH TI0 CAMOCTOSATEILHO COCTABIICHHOMY TUIAHY OIIBIT, HECIOXKHBIN (DU3HYECKUI IKCIIEPUMEHT, HEOOIBIIOE
HCCIIeIOBaHNEe (PHU3NIECKOTO SIBIICHHUS,

OIICHWBATh HAa TPUMEHHMOCTh M JOCTOBEPHOCTh WH(POPMAIHIO, TIOJIYYECHHYIO B XOAC HWCCICAOBAHUS WA
AKCTICPUMEHTA;

CaMOCTOSITeTIbHO (OPMYJIMpOBaTh OOOOIICHUS W BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOTO HAOJIOJICHUS, OIbBITA,
WCCJICIOBAHNS,

MIPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHIIIee pa3BUTHE (DU3UICCKUX MPOIIECCOB, a TAKKE BBIIBUTATH MPEITOJIOXKEHUS 00
WX Pa3BUTHHU B HOBBIX YCJIOBUSX U KOHTEKCTAX.

Pabora c nunpopmanueii:

MPUMEHSTH PA3IMYHBIE METOJIbI, HHCTPYMEHTHI M 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOPMAITUHN WJIH JAHHBIX C YIETOM
MpeIOKEHHON yueOHOM hr3ndYecKor 3a1auu;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh K HHTEPIIPETHUPOBATHh HH(POPMAITHIO Pa3INIHBIX BUIOB U GOPM MPEICTABICHHS,;
CaMOCTOATENILHO BBIOMPATh ONTHUMANIbHYIO (OpMy MpeacTaBieHUss WHGOPMAIMU W WUIIOCTPUPOBATH pEIIacMbie
3aJ1ayu HECJIIOKHBIMH CXEMaMH, TUarpaMMaMu, HTHOU TpauKoi 1 MX KOMOWHAIIASIMH.



KOMMyHI/IKaTI/IBHl)Ie YHUBEPCAJIBHBLIC yqeﬁnble HeﬁCTBHH:

B xoJi¢ 0oOCyXJeHUsl y4yeOHOro Marepuala, pe3yibTaToB JabOpaTOpHBIX pabOT M MPOEKTOB 3aJaBaTh BOMPOCHI IO
CYLIECTBY OOCYX’JaeMOil TeMbl M BBICKa3blBaTh HJIEH, HALEJIEHHBIE Ha pEIICHHWE 3aJaud W NOJJEpKaHHE
OJ1arokenaTeIbHOCTH OOIICHNUS;

COIIOCTABJIATh CBOM CYXKJIEHHUS C CYKJIECHUSMHU JPYTUX YYaCTHUKOB AHANIOra, OOHApYKUBAaTh pa3jMuue U CXOJCTBO
TTO3UILINH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;

nyOIMYHO NMPEACTABIATH PE3YIbTATHI BBINOJIHEHHOTO (PU3UYECKOTO ONBITA (IKCIIEPUMEHTA, UCCIIE0BaHus, IPOEKTA);
NOHMMAaTh WU MCIOJIb30BaTh NPEUMYILECTBA KOMAHIHOM M MHAMBHIYaJbHOM pPaOOTHI MpH pPELIEHUH KOHKPETHOMH
¢duznyeckoil npoOIeMsbl;

NPUHUMATh LI€JId COBMECTHOM J€ATEIbHOCTH, OPTaHU30BbIBATH ACHCTBUA MO €€ JOCTHKEHUIO: PaCIpeAeiaTh POJH,
00CyX/1aTh MPOIECCHI U PE3YJITATHI COBMECTHOM pabOThI, 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBITOJIHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO Pe3yJibTaTa o0 CBOEMY HAINPAaBJICHUIO U KOOPAUHUPYS CBOU
JEUCTBHS C APYTUMU YWICHAMHU KOMAaH/JIbI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMMA MPOAYKT IO KPUTEPHUSAM, CAMOCTOATENIBbHO CGHOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI B )KMU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOIUX JUIs perieHns GU3nueckux 3HaHuM;
OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOJAaX MPUHATUS pelIeHuH (MHAMBUAyaJIbHOE, NPUHATHE PEIICHUsS B TpYyIIIE,
INPUHATUE PELICHUHN TPYIIION );

CaMOCTOSITENTLHO COCTaBIISITh ANTOPUTM peuieHUs (U3MYecKod 3amauyd WM TUTaHa WCCIEAOBAHUS C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MIpeijlaraéMble BApUAHTHI PEILICHUI;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIEHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:



J1aBaTh aJCKBAaTHYIO OLICHKY CUTYyallMy U MpejaraTh IjiaH €€ N3MEHECHUS,

OOBSICHATh MPHUUMHBI JOCTHXKCHUS (HEIOCTHIKEHUS) PEe3yJbTaTOB JACSITEIBbHOCTH, JaBaTh OIECHKY NPHOOPETEHHOMY
OIIBITY;

BHOCHUTb KOPPEKTHUBBI B IEATEIBHOCTD (B TOM UHCJIE B XOJ BBIIIOJIHEHUS (PU3NUECKOTIO UCCIIEI0OBAHUS WIN IIPOEKTA) Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBIIUXCS CUTYalUH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYJAHOCTEM;
OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh C€0s Ha MECTO APYroro 4ejJoBeKa B XOAE CIOpa WM JUCKYCCHM Ha HAYYHYIO TEMY, TOHUMaTb MOTHBBI,
HaMEPEHU U JIOTUKY JPYyroro;

IpU3HaBaTh CBOE MPABO HA OLIMOKY MPH pelIeHUH (PU3NUYECKUX 33/1a4 WIN B YTBEPKICHUAX HA HAYYHbIE TEMBI U TAKOE
K€ IIPaBo JPYroro.

INPEAMETHBIE PE3YJ/IBTATDBI

K koHy 00yueHusa B 7 Kjacce MpeaMETHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTpakaTb C(POPMUPOBAHHOCTH Y
OOy4YaromMXcs YMEHUM:

UCIIONIb30BaTh MOHSATHUS: (PU3NYECKUE U XMMHUYECKHE SIBJICHUS, HAOJIOJIEHUE, SKCHEPUMEHT, MOJelb, THIOTE3a,
eIUHULBl (U3NYECKUX BEJIMYMH, aTOM, MOJIEKyJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEpHOE, KUIKOE,
razoo0pa3Hoe), MEXaHUYECKOE [IBI)KEHHE (PaBHOMEpPHOE, HEpPaBHOMEPHOE, MPAMOJUHEHHOE), TPaeKTOpHs,
paBHOJICUCTBYIOIIAs cuiia, feopmanus (yrnpyras, IacTudeckas ), HEBECOMOCTb, COOOIIAOITUECS COCY/IbI;

pasnuuath sBiaeHUs (qudQy3usi, TEMIOBOE ABMKEHUE YaCTHUI[ BEIIECTBA, PABHOMEPHOE JIBH)KEHUE, HEPAaBHOMEPHOE
JBUKEHHE, UHEPLHUs, B3aUMOJCUCTBUE TEJl, paBHOBECHUE TBEPIBIX TeNl C 3aKPEIIEHHOW OChIO BpallleHUs, Nepeaada
NaBJICHUS TBEPIBIMHU TEJIaMHU, JKUAKOCTSIMHM UM Tra3aMu, aTMoc(epHOe JaBiIeHHE, IJIaBaHUE Tel, MpeBpalleHus
MEXaHUYECKON SHEPTUH) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OMBITOB, JEMOHCTPHUPYIOIINX JTaHHOE
bu3nuecKoe SIBICHHUE;

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3MUYECKUX SBJICHUM B OKpY)KAIOIIEM MHpE, B TOM uucie (U3HYECKUE
SIBJICHUS] B IPUPO/JIE: IPUMEPHI IBMKEHUSI C Pa3IMUYHBIMH CKOPOCTSIMH B JKMBOM U HEKUBOI MpHUpOJIE, NEHCTBUE CUIIBI
TPEHHSI B IPUPOJIC U TEXHUKE, BIMSIHNAE aTMOC(EPHOTO JaBIICHUS HA KUBOW OpPTraHU3M, MJIaBaHUE PBIO, pbIlYard B TEJe



YEJIOBEKa, IPU 3TOM NEPEBOJMUTH MPAKTUYECKYIO 3a/1a4y B y4€OHYIO, BBIIEIAThH CYIIECTBEHHbBIE CBOMCTBA (TIPU3HAKH)
buznyecKuX SIBICHUH;

OIKCHIBaTh M3yUYEHHBIC CBOWMCTBA TEN M (PU3WUYECKUE SIBJICHHS, MCIONB3Yyd (PU3NYECKUE BEIMUMHBI (Macca, 00BEM,
IJIOTHOCTh BEILIECTBA, BPEMS, MyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CUJIA YNPYIOCTH, CHJIA TSXKECTH, BEC TENa, CHJIA
TpeHUs, AaBjieHHe (TBEPIOTO Tella, KUAKOCTH, ra3a), BRITAIKUBAIOIIAS CHIIa, MEXaHU4ecKasi paboTa, MOIIHOCTb, TIEYO
CHJIbI, MOMEHT CHJIBI, KO3((PHUIIMEHT MOJE3HOT0 ACHCTBHUS MEXaHHU3MOB, KMHETHYECKas U MOTEHIMAJIbHAS DHEPTHs),
IpU ONMHCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICI HCIOIB3YEMbIX BEIUYMH, UX O003HAUCHUS W €IUHUIIBI
bu3MYeCKUX BEIUYHMH, HAXOUTh (POPMYIIbI, CBSA3BIBAIOIINE IAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMHU BEJIMUYUHAMU,
CTPOUTDH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKUE SABJICHUS U MPOLIECCHI, UCTIONb3Ys MpPaBUiIa CIOXKEHUs CHII (BIOJIb OAHOMN
npsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MpaBUIo paBHOBECHs phiuara (0J0Ka), «30JI0TOE MPABUIO
MEXaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOM HSHEPruu, MpU ATOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3MUECKHE SIBJICHUS, IPOLECChl U CBOMCTBA Te€Jd, B TOM 4YHCIE WU B KOHTEKCTE CHUTyalui
PAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUINHHO--CICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX IIAroB C OMOpOl Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PUBMYECKUX SBJICHUM, (DU3UUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7aun B 1—2 AeicTBUS, UCIOB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3UUECKUE BEIUUMHBI:
Ha OCHOBE aHaJIM3a yCJIOBHS 3a/layMl 3alHChIBaTh KPAaTKOE YCIOBUE, MMOACTABIATh (PU3NUECKUE BETUUYUHBI B (POPMYIIbI
U TPOBOJAUTH pPacy€Tbl, HAXOAUTh CIPABOYHBIE JaHHbIC, HEOOXOAMMBIE [UIsl pEIICHUd 3a7ad, OICHUBATH
PeaTMCTUYHOCTD MOJYYCHHOU (PU3NYECKON BEIMUUHBIL;

pacrno3HaBaTh NpoOJIeMbl, KOTOPbIE MOKHO PEUIUTh NMPU MOMOIIM (PU3NUECKHX METOJOB, B ONMUCAHUM HCCIEAOBAHUS
BBIACIIATh MPOBEPSEMOE NPEAINONIOKEHUE (TUIIOTE3Y), pa3inyaTh W WHTEPHPETHPOBATH IOJIYUYEHHBI peE3yibTar,
HAXOAUTh OIIUOKU B XOJI€ OIBITA, AENATh BBIBOJBI [IO €0 PE3YJIbTaTaM;

MPOBOAUThL ONBITHI O HAOIIOMCHUIO (PU3MYECKUX SBJICHUM WU (U3UYECKHX CBOUCTB Tel: (opMynaupoBaTh
IpOBepseMble MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIIOAKEHHOTO 000PYI0BaHUS, 3alIMChIBATh XOJ OIbITa U
(GbopMyIHpPOBATH BHIBOIHI,



BBITIOJHSATH MPSAMBIE U3MEPEHUS PACCTOSTHUS, BPEMEHH, MAaCcChI Tela, 00bEMa, CHIIBI U TEMIIEPATYPHI C UCMOJIb30BAHUEM
aHAJIOTOBBIX M LU(POBBIX TMPUOOPOB, 3aMUCHIBATH I[MOKa3aHUA MPHOOPOB C YUETOM 3aJaHHON aOCOIOTHOM
IIOTPEIIHOCTH U3MEPEHNN;

IPOBOJNUTH MCCIEAOBAHUE 3aBUCUMOCTU OJHOW (PU3MYECKOW BEIMYMHBI OT JAPYroil C HCIOJIb30BAHUEM MPSAMBIX
U3MEPEHUI (3aBUCUMOCTM IIyTH PABHOMEPHO JBIKYILErocs Tejla OT BPEMEHU JABW)KECHMS Tejla, CHJIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KauecTBa 0OpabOTKM MOBEPXHOCTEH TEN U HE3aBUCHUMOCTH CHJIBI TPEHHUS OT ILUIOIIAIH
COMIPUKOCHOBEHUS TEJI, CHJIbI YIPYTOCTH OT Y/UIMHEHUS NPYKUHBI, BBITATKUBAIOLIEH CUITBI OT 00bEMa MOTpyKEHHOMN
YacTU TeJla U OT IUVIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTHU T€Ja, OT MIyOHHbI, HA KOTOPYIO MOTPY>KEHO
TEJO, YCIOBHUI IUIaBaHMs Tell, YCIOBUI paBHOBECHUs pbluara U OJIOKOB), Y4acTBOBATh B IJIAHUPOBAHUHU y4E€OHOIO
UCCIIEIOBaHMsI, COOMpATh YCTAaHOBKY W BBINOJHATh H3MEPEHMs, CIEAys MPEAJIOKEHHOMY IUIaHy, (hUKCHUpPOBATh
PE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUJC MPEIJIOKEHHBIX TaOMUIl U TpaHKOB, JENaTh
BBIBO/IBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYMH (IUIOTHOCTh BEILECTBA >KUJIKOCTH U TBEPAOTO Teia, CUja
TPEHUsI CKOJIbKEHMSI, TaBJICHUE BO3/yXa, BHITAIKUBAIOLIAs CHIIA, AEHCTBYIOLAs HA NOTPYXKEHHOE B KUIAKOCTH TEJIO,
KOA(GUITUEHT TOJE3HOTO JACUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYs MPEIOKEHHON WHCTPYKIUHU: MPH BBIMOJTHEHUN
U3MEPEHHI cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAYCHHE NCKOMOU BETMYHHBI;

coOJII01aTh MTPpaBUiIa TEXHUKH 0€30MMaCHOCTH NpH padboTe ¢ 1a00paTopHbIM 000PYI0BAaHHUEM;

yKa3bIBaTh MNPHUHLMIIBI JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETp, JAUHAMOMETD,
COOOIIAIOLINECS COCY/ b, OapOMETp, pbluar, MOABMXKHBII 1 HEMOABUKHBIN OJIOK, HAKJIOHHAs IUIOCKOCTD;
XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS N3yUYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPOM Ha WX OMHCaHus (B
TOM 4YHCJIE: TOIIIUITHAKH, YCTPOMUCTBO BOJOMPOBOMAA, TUIPABINYSCKUI MPECC, MAHOMETP, BHICOTOMED, MOPIITHEBOU
HacoC, apeoMeTp), MCIOJIB3Ysl 3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBJICHHN W HEOOXOIUWMBbIC (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMALIMIO O MPUMepax) MPaKTUYECKOTO MCMHOIb30BaHUS (PU3MUECKUX 3HAHUM B
MOBCEAHEBHON >KM3HU Il oOecriedeHus O€30MacHOCTM mpu oOpalieHud ¢ OpudopaMu M TEXHUYECKUMU
YCTPOMCTBaMH, COXPAHEHHUS 3I0POBbs U COOIOICHUS HOPM DKOJIOTUYECKOTO TMMOBEJICHHS B OKPY KaIOIIEH cpefie;



OCYILIECTBISTH OTOOP MCTOYHUKOB MHPOpMaIuu B IHTEpHETE B COOTBETCTBUH C 3a/IaHHBIM TTOUCKOBBIM 3alIpOCOM, Ha
OCHOBE UMEIONINXCS 3HAHUN U IMTyTEM CPAaBHEHUS PA3IUYHBIX UICTOYHUKOB BBIICIATH HHPOPMAIIUIO, KOTOPAs! SIBIISIETCS
POTUBOPEYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBINOJIHEHUU YYEOHBIX 3aJaHUIl HayYHO--TIOMYJIAPHYIO JINTEpaTypy (PU3MUECKOro COAEp KAHMUS,
CIPaBOYHbIE MaTepUaJIbl, pECypchl ceTH MHTEepHET, BIaAeTh MpUéMaMH KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHUs
nH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHbIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HMCTOYHUKOB WH(OpMaIUU
(Gu3NYECKOTro CcoAep’KaHus, B TOM 4YHCIE MYOIMYHO JenaTh KpaTKUE COOOILIEHUS O pe3ysbTaTax IMPOEKTOB WM
y4€OHBIX HCCIIEIOBaHUM, MPU 3TOM I'PAMOTHO HCIIOJIb30BATh WM3YUYCHHBIM MOHATUHHBIA ammapaTr Kypca (QU3UKH,
COIIPOBOKJIATh BBICTYILICHUE IPE3ECHTALINEMH;

IIPU BBIIIOJHEHUHN Y4YE€OHBIX MPOEKTOB M HCCIEAOBAHWI pacnpenessitb 0OS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTAaBJICHHBIMU 3aJ]a4aMU, CIEIUTh 32 BHINOJHEHUEM IJIaHA IEUCTBUI, aIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIBHOCTD IPYIIIBI, BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOIEUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOLIUX.

K xoH1y oOyuenust B 8 kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(POPMHPOBAHHOCTH Y
OOy4YaromMXcs YMEHUM:

MCIIOJIb30BaTh MOHATHUS: Macca U pasMepbl MOJIEKYJ, TEIIOBOE ABMKEHHE aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSHUS
BEILECTBA, KPUCTANIMYECKHE WU aMOp(HbIE TeNa, HACBHIUIEHHBIM W HEHACBHIIICHHBIM Nap, BIAXHOCTh BO3/1YyXa,
TEMIIEpAaTypa, BHYTPEHHsSA DJHEPrus, TEIUIOBOM [BUIAaTellb, DJIEMEHTApHBIA JJIEKTPUYECKUM 3apsill, JJIEKTPUUYECKOE
110JI€, IPOBOJHUKY U JUIIEKTPUKH, IIOCTOSHHBIN JJIEKTPUUYECKUNA TOK, MATHUTHOE I10JIE;

paznuyaTh SIBJIEHUSA (TEIJIOBOE paCUIMpPEHHE M C)KaThe, TeIvlonepeaaya, TEIUIOBOE PAaBHOBECHE, CMadHMBaHUE,
KaNWUISIpHbIE SIBJICHUS, HWCHApeHHe, KOHACHCAlls, IUIaBJICHHE, KpUCTaM3auus (OTBEpAEBaHUE), KHUIIEHHE,
Terionepenaya (TEIIONPOBOAHOCTh, KOHBEKLMSA, W3JIyUYE€HHUE), DSJEKTPU3alUsl TeJ, B3aUMOJCHCTBUE 3apsoB,
JEUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHME, B3aUMOJECWCTBAE MAarHUTOB, JEHCTBUE MATHUTHOIO ITOJIS HA
IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasi WHIYKLHKS) 10 ONMCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE H3YYECHHBIX (DU3MUECKUX SIBICHUM B OKPYXAIOIIEM MHUpPE, B TOM 4HCIE (PU3NYECKHE
ABJICHHUSI B IPUPOJIC: MOBEPXHOCTHOE HATSIKEHUE W KalWULAPHBIE SIBJICHUS B MPUPOJE, KPUCTAIUIBI B IPUPOLE,



uznyyenue ComnHIa, 3aMep3aHue BOJAOEMOB, MOpCKuE Opu3bl, 0Opa3oBaHHWE pOCHl, TyMmMaHa, WHEs, CHeEra,
AIIEKTPUUECKUE SBJICHUS B aTMOC(hepe, JEKTPUISCTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3EMITH, JIpeiid MOIFOCOB,
pPOJIb MarHUTHOTO TIOJIS TS JKW3HU Ha 3emiie, TOJIIPHOE CHUSHHUE, MPU ATOM IEPEBOJUTH MPAKTUYCCKYIO 3a/1ady B
y4eOHYI0, BBIICTISATH CYIIICCTBEHHBIC CBOMCTBA (IPU3HAKHN) (PU3NIECKUX SBICHUA;,

OINKCHIBaTh M3YYCHHBIE CBOWCTBA TeN M (U3MUYECKUE SBJICHUS, MCIOIB3ys (DU3MUECKHe BEJIMYMHBI (TemrepaTypa,
BHYTPCHHSSI SHEPTHsl, KOJIMYECTBO TEIUIOTHI, YACIbHAS TEIJIOEMKOCTh BEIIECTBA, YAENbHAs TEIIOTA ITUTABJICHHS,
ylIenabHas TemioTa MapooOpa3oBaHUs, yJeNbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PQPUIMEHT MOJIE3HOTO NEWUCTBUS
TEIJIOBOM MAIIIMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3/yXa, DSJEKTPUUYECKUM 3apsil, CUja TOKa, JJIEKTPUUECKOe
HaIpsHDKEHUE, COMPOTHBJICHUE MPOBOJHUKA, VYACIBHOE COMPOTHUBIICHHE BEIIeCTBa, padoTa U  MOIIHOCTH
AIEKTPUUECKOTO TOKa), TMPHU ONHMCAHUM TPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI HCIOJIb3YEMbIX BEIUYHH,
0003HaYEHUS U CTUHUIIBI (PU3UICCKUX BEITUYHH, HAXOAUTH (DOPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUCCKYIO BETUINHY
C IPYTUMH BEIMYUHAMU, CTPOUTD TPAPUKN N3YUEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITNINH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUECKUE SIBJICHUS U MPOLIECCHI, UCTIONb3YsI OCHOBHBIEC MOJIOXKEHUS MOJIEKYJISIPHO-
-KUHETUYECKON TEOpUU CTPOCHMS BEIIECTBA, MPUHIIUI CYNEPHO3UIMU ToJiel (Ha Ka4yeCTBEHHOM YpOBHE), 3aKOH
COXpaHeHus 3apsna, 3akoH Oma i y4yacTka Lemnu, 3akoH J[xoyms—JIeHna, 3aKoH cOXpaHEHHs] SHEPTUH, TIPU ITOM
JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCHIBATh M0 MaTEeMAaTHUECKOE BEIPAKCHHCE,

OOBSACHATh (PU3NYECKWE TMPOIECCHI W CBOWCTBA TEJl, B TOM YHCI€ W B KOHTEKCTE CHTyalud
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIIaroB C OMopod Ha |-2 W3y4EeHHBIX CBOMCTBA (U3MUECKUX SBJICHUM, (DU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEWN;

pemaTh pacy€THbIC 3a/1a4d B 2—3 NEUCTBUS, UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONTNE (DU3HMUCCKUE BEITMYNHBI:
Ha OCHOBE aHajM3a YCJIOBHS 3a/1aud 3alUCBhIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JUISI PEIICHUS
3a/ladyd, BHIOWPATh 3aKOHBI U (OPMYIBI, HEOOXOAUMBIE Isi €€ pEIICHUS, MPOBOJUTH PACu€Thl M CPABHUBATH
MOJIYYeHHOE 3HaUCHHE (PU3NIECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;

pacro3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh TPH IMOMOIIM (U3UICCKUX METOJOB, HCIIOJIBb3YS OIMCAHHE
WCCJICIOBAHMSI, BBIJICTATh IPOBEPSIEMOE TMPEIANONOKCHUE, OICHWBATh TPABWJIBHOCTh TOPSIKA IPOBEICHUS
WCCJIETIOBAHMSI, IETIATh BBIBOJIBI;



IPOBOAUTH OMBITHI MO HAOMIOJCHUIO (PU3NYECKUX SBICHUN WM (PU3HMUECKHX CBOWCTB TelN (KaNMWJUISIPHBIC SBICHHUS,
3aBHCHMOCTH JIaBJICHUS BO3IyXa OT €ro o0béMa, TeMIepaTrypbl, CKOPOCTH MpOIecca OCTHIBAHUSI UM HarpeBaHUs MpU
U3TYyYEeHUH OT I[BETa M3JIydarollel (MOTIOIIaroNiell) MTOBEPXHOCTH, CKOPOCTh HCHApPEHUs BOABI OT TEMIIEPaTypbl
KUJAKOCTH M IUIOHIaAM €€ TIOBEPXHOCTH, OJIEKTpU3alMs Tl M B3aUMOJCHCTBUE JJIEKTPUUYECKUX 3apsOB,
B3aMMOJICMCTBHE MOCTOSHHBIX MAarHUTOB, BU3YyalM3al[Msl MArHUTHBIX I[I0JIEH TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBOMCTBA AJIEKTPOABHUTATENS MOCTOSIHHOTO
TOKa): (OPMYJIUPOBATH MpPOBEpsieMbIe MPEANOJIOKEHUS, COOUPATh YCTAaHOBKY M3 MPEIJIOXKEHHOTO 000pyI0BaHMUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBITNOJHATh MPSMbIE M3MEPEHUsI TEMIEPaTypbl, OTHOCUTEIbHOM BJIAXKHOCTH BO3/yXa, CHJIBI TOKA, HAIPSKEHUS C
UCIIOJIb30BaHUEM aHAJIOrOBBIX MPUOOPOB U AATUYMKOB (PU3NUYECKUX BEIMYUH, CPAaBHUBATh PE3YJIbTAThl U3MEPEHUM C
y4€TOM 3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

POBOJNUTH HCCIEAOBAHWE 3aBUCUMOCTU OJHOW (PU3WYECKOW BEIMYUHBI OT JPYrOl C HCHOJIB30BAHUEM MPSIMBIX
U3MEPEHU (3aBUCUMOCTb COTIPOTUBIICHUS MPOBOJHUKA OT €r0 JJIUHBI, IJIOLAAN MONEPEYHOTO CEYEHUS U YAEIbHOTO
COIPOTHBIICHUS BEIIECTBA MPOBOAHMKA, CHUJIbl TOKA, UIYLIErO 4epe3 MPOBOAHMK, OT HAMPSIKEHHUS HA MPOBOIHHKE,
UCCIIEOBAHKUE IIOCJIEJOBATEIBLHOIO M IMApaJUIEIbHOIO COEIMHEHUI NPOBOJHUKOB): IUIAHUPOBATH HCCIEI0BAHUE,
coOMpaTh YCTAaHOBKY W BBHINIOJNHATh HM3MEPEHHS, CIEAys TMPEATOKEHHOMY TIUIaHy, (UKCHpPOBATh pPE3yIbTaThl
MOJTy4YE€HHOW 3aBUCUMOCTH B BUI€ TAOJIUII ¥ TPapUKOB, 1e7aTh BEIBOJBI IO PE3yIbTaTaM UCCIICIOBAHUS;

IPOBOANUTH KOCBEHHbIE H3MEpPEHHs] (U3NUYECKHUX BEIMYMH (yJelbHas TEIIOEMKOCTh BEIECTBA, COMPOTHUBIICHUE
IPOBOJIHMKA, pab0Ta M MOLIHOCTh AJIEKTPUUYECKOr0 TOKA): IUIAHUPOBATh U3MEPEHUs, COOUPaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIeAys MPEII0KEHHOW HHCTPYKIIUH, U BBIYUCIISATH 3HAYCHUE BETTNYNHBI;

coOJII01aTh MTPpaBUiIa TEXHUKH 0€30MaCHOCTH MpH padboTe ¢ 1a00paTopHbIM 000PYI0BAaHUEM;

XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS N3yUYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOICTB C OMOPOH HAa UX ONUCaHUs (B
TOM YHCJIE: CHUCTEeMa OTOIUIEHUS JOMOB, THUIPOMETp, MapoBas TypOHHA, aMIepMeTp, BOJBTMETP, CUETUHK
AIIEKTPUYECKOW HHEPrUH, AIIEKTPOOCBETUTENBbHBIE MPUOOPHI, HarpeBaTeiIbHbIE SJIEKTPONPUOOPH  (IIPUMEPHI),
DIIEKTPUYECKUE TMPEAOXPAHUTENN, DIEKTPOMATHUT, AJICKTPOJBHUTaTeNIb MOCTOSHHOTO TOKA), WCIONB3ys 3HAHUS O
CBOMCTBax (pM3NUYECKUX ABJICHUN U HEOOXOAUMbIEe (PU3NUECKHE 3aKOHOMEPHOCTH;



pacrno3HaBaTh NPOCThIE TEXHUUECKHE YCTPONUCTBA U U3MEPUTENIbHBIEC TPUOOPHI IO CXEMaM U CXEeMAaTHUYHBIM PUCYHKaM
(KMJIKOCTHBI TEPMOMETp, TEPMOC, ICHUXPOMETP, THIPOMETP, IBHUraTelb BHYTPEHHETO CIrOpaHUs, AJIEKTPOCKOIL,
pPEOCTaT), COCTABIIATH CXEMBI JIEKTPUYECKHUX LEMEN ¢ OCIIEI0BATENbHBIM U MapaJIEIbHBIM COEIUHEHUEM AJIEMEHTOB,
pasnuyas yclIoBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

IPUBOJUTH NpUMEpPHI (HAXOAUTh UH(POPMALIMIO O MPUMEPAX) NMPAKTUUECKOTO MCIIOIb30BAHUS (PU3NYECKUX 3HAHWUM B
MOBCEIHEBHON KU3HU JJs obOecreyeHus 0e30MacHOCTH MpH  oOpalleHnd ¢ OpudopaMud M TEXHUYECKUMU
YCTPONCTBaMH, COXPAHEHUS 3/I0POBbsI U COOJIIOICHHSI HOPM 3KOJOIMUYECKOTO MTOBEICHUS B OKpYKaIOIEel cpere;
OCYILECTBIATh NOUCK MHPOpMAUHU (PU3NYECKOTO coaepkaHus B IHTepHETe, HA OCHOBE UMEIOLINXCS 3HAHUN U MTyTEM
CPaBHEHHUS JOTIOJHUTEIbHBIX UCTOYHUKOB BBIACIATh UH(POPMALIMIO, KOTOpPask SBJISAETCS MPOTUBOPEUMBOM UM MOMKET
OBITh HEJIOCTOBEPHOM;

UCITIOJIB30BaTh MPHU BBHINIOJIHEHUH YYEOHBIX 3a/laHU HAYYHO--TIONYJISIPHYIO JUTEPATYPY (PU3MUECKOTO COJEpKAHMS,
CIIPABOYHBIE MaTepUalibl, peCcypchl ceTh MHTEepHEeT, BIaAeTh NpUuéMaMu KOHCIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
uHGOpMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE NMUCBMEHHBbIE M KpPAaTKHE YCTHbIE COOOHIeHMs, 00001as HHPOpMAIMIO U3 HECKOJIBKUX
MCTOYHUKOB (DU3HUECKOTO COJAEPKAHMS, B TOM 4YHUCJIE MNYOIMYHO NPEACTABIATH pE3YyJbTaThl IMPOEKTHON WIH
MCCIIEN0BATENbCKON JEATENBHOCTH, NMPU 3TOM T'PAMOTHO HCMOJb30BaTh HM3YYEHHBIM IMOHATHWHBIN ammapar Kypca
(bU3UKH, COMPOBOXKAATH BHICTYINICHHE MTPE3CHTALINEH;

IIPU BBIIOJIHEHUU YYE€OHBIX MIPOEKTOB U UCCIEN0BaHUH (PU3UUECKUX MTPOLECCOB paCIpenesaTh 00I3aHHOCTH B TPYIIE
B COOTBETCTBUU C ITIOCTABJICHHBIMM 3aJa4yaMH, CICAUTH 3a BBIIIOJIHECHUEM IIJIaHA JEUCTBUM U KOPPEKTUPOBATH €rO0,
aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJaJ B JEATEIbHOCTb TPYMIbL, BBICTPAUBATH KOMMYHHKATHUBHOE
B3aMMOJIEUCTBUE, MPOSIBIIASA TOTOBHOCTh Pa3peliaTb KOH(IUKTHI.

K xoHniy oOyueHust B 9 Kkiacce nmpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh C(HOPMUPOBAHHOCTH Y
00y4arouXxcs YMEHHH:

WCIIOJIb30BaTh MOHSTHUS: CUCTEMa OTCYETa, MaTepHUalibHasi TOYKA, TPAEKTOPHUS, OTHOCHUTEIBHOCTh MEXaHHYECKOIO
IBOKEeHUS, nedopmanus (ympyrasi, IJIaCTUYECKas), TPEHUE, LEHTPOCTPEMHUTEILHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3Kku, LHEHTP TSKECTH, a0COTIOTHO TBEPJIOE TENO, HEHTP TAKECTU TBEPAOTO Tela, pABHOBECHE, MEXAHUUYECKHE
KoJIeOaHHsS U BOJHBI, 3BYK, MH(GPA3BYK U yJIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKaTa 3JIEKTPOMArHUTHBIX BOJIH,



CBET, OJM30PYKOCTh U NadbHO30PKOCTh, CIIEKTPHI UCIYCKAaHUS M TMOTJOIIEHUs, alb(da-, 0eTa- U raMma-u3IydeHus,
W30TOIIBI, SIEPHAS] SHEPIETHKA;

pasnuyarh SIBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHENHOE IBM)KEHUE, PABHOYCKOPEHHOE MPSAMOJIMHENHOE
JBUKEHHE, CBOOOJHOE MAaJ€HUE TEJ, PABHOMEPHOE JBMKEHUE IO OKPYKHOCTH, B3aUMOJCHCTBHE TEJ, PEaKTHUBHOE
JBUKEHHE, KOJIeOATeIbHOE IBU)KEHUE (3aTyXalolUe U BBIHYKICHHbIE KOJIEOAaHUs), PE30HAHC, BOJIHOBOE JBUKEHHE,
OTpa)X€HHE 3BYKa, NPSIMOJIMHEMHOE PpacCHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpa)KCHUE CBETAa, PA3JI0XKEHHE OEIOro CBETa B CHEKTP U CJIOKEHHUE CIEKTPAIbHBIX LIBETOB, IUCIEPCHUS CBETA,
€CTECTBEHHAsl PaIMOaKTUBHOCTb, BOBHUKHOBEHUE JIMHEHYATOrO CHEKTpa U3JIy4YEeHHUs) IO OMUCAHUIO X XapaKTEPHbIX
CBOMCTB U Ha OCHOBE OIIbITOB, IEMOHCTPUPYIOLIUX JTAHHOE (PU3HUECKOE SIBJICHHUE;

pacrno3HaBaTh NPOSBICHUE HM3YUYEHHBIX (U3UYECKUX SIBJICHUM B OKpy)XarolleM Mupe (B TOM yucie (pusndeckue
SBJICHHUSI B MPUPOJE: NPWIMBBI U OTJIMBBI, ABMXKEHUE MIaHeT CONHEYHOM CUCTEMBI, PEAKTUBHOE JIBH)KEHHME YKUBBIX
OpraHU3MOB, BOCIIPHUSTHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJHBI, L[yHAMH, 3XO0, LIBETa TEIl,
ONTUYECKUE SIBJICHUS B MPUPOAE, OHOJIOrMYECKOe AEHCTBUE BHUAUMOIO, YJIbTPapUOJETOBOIO M PEHTTEHOBCKOTO
U3IyYEHUI, €CTECTBEHHbIN paJMOaKTUBHBIM ()OH, KOCMHYECKHE Jy4H, PaJUOAKTHUBHOE H3JIyYEHHE HPUPOTHBIX
MUHEpAJIOB, JEHCTBUE PAJMOAKTHUBHBIX W3JyYCHH HAa OPraHuW3M YeJOBEKa), IPH 3TOM MEPEBOAMTH MPAKTHUYECKYIO
3a/layy B Y4€OHYI0, BBIJIEISATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBJICHUIA;

ONMKCHIBATh M3YyYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBJIICHUSA, HUCIOJb3Ys (U3MUECKUE BEIMYMHBI (CpeaHss U
MIHOBEHHAsl CKOPOCTh Te€ja MPHU HEPAaBHOMEPHOM JIBJKEHHH, YCKOPEHHUE, MEPEMEIIEHNE, yTh, YIJIOBas CKOPOCTH,
CHJIa TPEHHMs, CUJla YIIPYTrOoCTH, CUJa TSDKECTH, YCKOPEHHE CBOOOJHOrO Ma/ieHus, BEC Tela, UMITYJIbC Teja, UMITYJIbC
CWJIbl, MEXaHWYecKas padoTa U MOIIHOCTb, MOTEHUMAIbHAs SHEPIUsl Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MIIH,
NOTEHIMANbHASL AHEPTUsl CHKATOM MPY>KWHBI, KMHETHUYECKas SHEPrus, MOJHAs MEXaHWYeCKas JHEeprusi, Mepuoj H
4yacToTa KoJieOaHWM, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEIOMIICHUS
Cpelbl), NpU OMHCAHUU MPABWJIBHO TPAKTOBATHh (DPU3MUECKHI CMBICI HCIOJIb3YEMbIX BEJIWYUH, OOO3HAUCHUS U
eIMHULBI (PU3NYECKUX BEJIWYUH, HAXOIUTH (POPMYIIbI, CBSA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUYUHY C JPYTHMHU
BEJIMYMHAMU, CTPOUTH IpaKu U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3HUECKHUE SIBJICHHUS M MPOLIECCHI, UCIOJb3Ysl 3aKOH COXPAHEHMSI SHEPIUH, 3aKOH
BCEMHMPHOT'O TATOTEHHMSI, IPUHIINI CYIIEPIO3ULUN CUJI, IPUHLIMII OTHOCUTENbHOCTH ["anuies, 3akonsl HproTOHA, 3aKOH



COXpAHEHUs HMITYJIbCa, 3aKOHBI OTPAXEHUS U NPEIOMJIEHUS CBETA, 3AKOHBI COXPAHEHMS 3apsiA0BOTO U MacCOBOIO
YuceNl TMpU SACPHBIX pEakUusix, MpH ATOM JaBaTh CJIOBECHYIO (DOPMYIHMpPOBKY 3aKOHa U 3aIlMCBIBATh €ro
MaTEMaTUYECKOE BbIPAKEHHUE;

OOBSCHATh  (PU3MYECKHE IpOoLlecCChl W CBOMCTBA Tel, B TOM 4YHCI€ M B KOHTEKCTE CHUTyaluil
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUMHHO--CICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3
JOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 HM3yYEHHBIX CBOWCTBAa (IM3MUECKUX SIBICHUN, (PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEWN;

pemath pacyéTHbEe 3a7aud (OMUPAIOIIMECS HAa CUCTEMY M3 2—3 ypaBHEHMM), HCIOJIb3YsS 3aKOHbI U (POPMYIIBI,
CBsI3bIBaIOLIME (PU3MUECKHE BEIMUMHBL: HA OCHOBE aHAJIU3a YCJIOBHUSA 33Jaud 3alHMChIBaTh KPATKOE YCIOBUE, BBISBISAThH
HEJOCTAIOUINE WM U30BITOUHBIE JAaHHbIE, BEIOUPaTh 3aKOHBI U (POpPMYIbl, HEOOXOIUMBIE AJISl PELICHUs, POBOJIUTH
pPacy€ThI U OLICHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh NPH MOMOIIM (PU3UYECKUX METOJO0B, HCIOIb3YSl OINHMCAHHE
WCCJIEIOBAHNSI, BBIJIEIATh IPOBEPSAEMOE IMPEANON0KEHUE, OLEHUBATH IPABWIBHOCTh INOpsAJIKa MPOBEICHUS
UCCJIEJOBaHMSI, IEJIaTh BBIBOJIbI, UHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOACHUN U OIIBITOB;

IIPOBOJUTH OIBITHI O HAOMIOAEHUIO (PU3UUECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB TeJ (M3yYE€HHE BTOPOTO 3aKOHA
HploTOHA, 3aKOHA COXpaHEHUS YHEPTUU, 3aBUCUMOCTh MEPHOJIa KoJieOaHUH MPYKUHHOTO MasiTHUKA OT Macchl Irpy3a H
MKECTKOCTHU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/bl MaJbIX KOJI€OaHUH, MPSIMOJIMHEMHOE pacIIpOCTPAHEHUE CBETA,
pasioxkeHue Oenoro cBeTa B CIEKTP, U3yUYE€HHE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajieé U CBOMCTB M300pakeHus
npeaMera B coOMparollei JIMH3e, HaOMIoIeHEe CIUIOMIHBIX U JIMHEWYaThIX CIIEKTPOB M3IYUYEHHs): CaMOCTOSATEIbHO
coOupaTh YCTaHOBKY U3 H30BITOYHOrO Habopa oOOpYyJOBaHUsS, OINHCHIBATH XOJI ONbITA M €ro pe3yjibTaThl,
bopMyIUpOBaThH BBIBOBI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEpHUIO MPSMBIX U3MEPEHHM, ONpenessisi cpeHee 3HaueHHe U3MepPSEeMOil BEITMUUHBI
(poxycHOE paccTostHUE coOuparoell JHH3bI), O0OOCHOBBIBATH BHIOOpP croco0a u3MepeHus (U3MEPHUTEIBHOTO
npubopa);

MPOBOJUTH UCCIEIOBAHKE 3aBUCUMOCTEN (PU3MUECKUX BEJIMUMH C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTD
OyTH OT BPEMEHU TMPU PABHOYCKOPEHHOM JBW)KEHUMM 0O€3 HauyadbHOM CKOpPOCTH, MepuoAa KojaeOaHuit
MaTE€MaTUYeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTM yIja OTpPaXEHWs CBeTa OT yrja NaJeHUs U YyIJa



NpeTOMIICHUs OT yrila MaJeHus): TUIAaHUPOBATh MCCIEIOBAHHUE, CAMOCTOSATEIBHO COOMpaTh YCTAaHOBKY, (DMKCHUPOBATH
pe3yabTaThl MOJTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEIMYMH B BHJE TaOMUIl U TPpaQHUKOB, AENaTh BBIBOJBI IO
pe3yNbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHMs] (PU3NYECKUX BEJIMYMH (CpPEelHsAss CKOPOCTh U YCKOPEHUE Tejla IpH
PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOpEHHUE CBOOOJHOIO MaJeHUs, JKECTKOCTb MPYXKHUHBI, KOIPPHUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHW4YecKas paboTa MU MOIIHOCTh, YAaCTOTa U MEPUOJ KOJIICOaHHI MATeMAaTUYECKOTO U MPY>KUHHOTO
MasiTHUKOB, ONTHYECKas CHUjia COOMparolieil JHMH3bI, PaJUOaKTUBHBIMN ()OH): TUIAHUPOBATH HM3MEPEHHUs, COOMpATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY W BBIIIOJIHATh U3MEPEHUS, CIIEYs IPEIIOKEHHON HHCTPYKIUH, BBIUNCIIATE 3HAUYCHUE
BEJIMYMHBI U aHATTU3UPOBATH MOJYUYECHHBIE PE3YJIbTAThl C YUYETOM 3aJaHHON TOTPENIHOCTH U3MEPEHHI;

cO0JII01aTh MpaBHJIa TEXHUKHU 0€30IaCHOCTH MPH padoTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;

pasinyaTh OCHOBHbBIE IPU3HAKH M3YYEHHBIX (PU3MUYECKUX MOJEIICH: MaTepuaabHas TOYKa, a0COIMIOTHO TBEPIOE TEIO,
TOYEYHBII HICTOYHUK CBETA, JTy4, TOHKAs JIMH3a, IUIAHETapHAas MOJEIIb aTOMa, HyKJIOHHAsi MOJIEJIb ATOMHOTO $/1pa;
XapaKTepU30BaTh MPUHIUIIBI AEHUCTBUS U3YUYEHHBIX IPUOOPOB M TEXHUUECKHUX YCTPOUCTB C ONOPOM Ha MX ONHUCaHus (B
TOM YHCJIE: CIUJOMETP, MATYUKU IIOJIOKEHMS, PACCTOSHUS W YCKOPEHMsS, PAaKeTa, 3XOJIOT, OYKH, MEPHUCKOI,
¢doToamnmapar, ONTUHYECKHUE CBETOBO/IbI, CIIEKTPOCKOII, I03UMETpP, KaMepa BuibCcoHa), HCTIOIB3Ysl 3HAHUS O CBOMCTBAX
(bu3NYECcKUX SBICHUN U HEOOXOAUMBbIE PU3NUYECKHUE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB U
TEXHOJOTMYECKUX MPOLECCOB IMPH PEUICHUH Y4eOHO--TPaKTUYECKUX 3a]ad, ONTHUYECKHUE CXEMbl JIi MOCTPOCHMS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JIH3E;

NPUBOAUTH MPUMEPHI (HAXOAUTH UH(GOPMAIMIO O TPUMEPAX) MPAKTUUECKOTIO UCIOIb30BaHUS (PU3MUECKUX 3HAHUU B
MOBCEIHEBHON >KM3HU Il oOecniedeHus O€30MacHOCTM Mpu oOpalieHud ¢ OpudopaMu M TEXHUYECKUMU
yCTpOMCTBaMH, COXpaHEHHUS 3/10POBbs U COOIOICHUS HOPM SKOJIOTUYECKOTO MOBECHUS B OKpY KaloLEel Cpefie;
OCYILECTBISATh MOUCK HHGpOpManuu (Qu3ndeckoro coaepxkanus B VHTepHeTe, caMOCTOATEIbHO (OPMYIUPYS
MOMCKOBBIN 3aMpOC, HAXOUTH MyTH ONpPEAETICHUSI JOCTOBEPHOCTH MOTyUYEHHOM MH(POPMALIUK Ha OCHOBE UMEIOLIUXCS
3HAHWM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;



WCITOJIB30BaTh TPU BBHITIOJIHCHUH YYCOHBIX 3aJlaHUA HAYYHO--TIOMYJISIPHYIO JUTEPATYPy (DU3UYECKOTO COACpPKaHMUSI,
CIIpaBOYHBIE MaTepHUaibl, pecypchl ceTu MHTepHeT, BIaaeTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus
nH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE MH(POPMALUU U3 HECKOJBKUX HCTOYHHKOB
(bu3MYecKoro copepxKaHus, MyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOESKTHON WM MCCIIEIOBATEIBCKON NeATEIbHOCTH,
IIPY 5TOM TPaAaMOTHO HMCTIOJB30BaTh U3YUEHHBIN MOHATUHHBIN ammapaT u3y4aeMoro pasziena (GU3uku U CONMPOBOXKIAThH
BBICTYIUICHUE TIPE3CHTAINEH ¢ YIETOM 0COOEHHOCTEH ayTMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabubie IIpakTudeckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bubnunoreka LIOK
11 o - 2
VISHIEA 7 HAYIa O TpHpOAe https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.3 E i 2 1
CTECTBEHHOHAYYHBIH METO]1 TO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
bu6nmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bubnuoreka [{OK
' BELIECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTd https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHUUeCKOE OBUKEHUE 3 bubnnorexa [JOK

https://m.edsoo0.ru/7f416194
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bubnunoreka LIOK

3.2 Miepups, Macca, mA0THOCT 4 ! https://m.eds00.ru/7f416194
bubnunoreka LIOK
33 Cuma. Bugst cut 14 2 https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEPAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
42 Jlarerite XuAKoCTA > https://m.eds00.ru/7f416194
bubnunoreka LIOK
4.3 ATMOChEpHOR HaBICHHC 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3nea S. PaGoTa m MOIIHOCTB. JHEPIrus
bubmmoteka IIOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edso0.ru/7f416194
bubmmoteka IIOK
52 Hpoctbie MexamH3MEl S ! https://m.edso0.ru/7f416194
bubmmoteka IIOK
53 Mexanieckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Uroro mo pazneny 12
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12
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8 KVIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbIe
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBble siBJIeHUSA
bubmuoreka [JOK
1.1 % 7
CCTpociue H CBOHCTBA BelCCTBa https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Tenosbie nporeccy! 21 1 S https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHBIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJIeHiCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 I1 2 1 7
OCTOSHHBIH JCKTPHACCIIH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 MarnuTHbe sBICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 ITEKTPOMATHUTHA HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 145
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9 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SanMoeHCTBIE Tei https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHHHCCIHE ROJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nes 3. DjieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 9 bubnuoteka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Pa3nen 4. CBeToBbIe ABJICHUA



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmmorexa [JOK
' pacipoctp https://m.eds00.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paznen 5. KBanToBBIE SIBJICHHS
bubmuoreka [JOK
51 Hcnyckanue 1 mOTJIOUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYEHUKA

» dusuka, 9 knacc/ ,benara B.B., JlomauenkoB M.A., [Tane6paties F0.A. AkimonepHoe odmiectBo «M3aaTenbcTBO
«ITpocBenieHue»
» dusuka, 8 knacce/ bemara B.B., Jlomauenkos 1. A., Ilane6patieB FO.A., AkinonepHoe odmiectBo «M3aaTenbcTBO
«IIpocsemenne»
» Gusuka, 7 knacc/ benara B.B., JlomauenkoB 1.A., Ilane6patnes 0. A., AkiimonepHoe o0miectBo «M3aaTenbcTBO

«ITpocsemnieHue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

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