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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usuke Ha ypoBHE OCHOBHOTO 0OOIIEero oOpa3oBaHHUS COCTaBJICHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yibTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpamMmebl, mpenctaBieHHbix B PI'OC OO0, a Ttakke c ydéroMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Conmepxanne  mporpaMMmbl 1o (u3mke — HampaBieHO ~ Ha  (OPMHPOBaHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHM3alvI0 H3ydeHHs (UMK Ha
JeATeNbHOCTHON OCHOBe. B mporpamme mo ¢u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanusanuu TpeboBanuit PIOC OOO K T1IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIETr0 00pa3oBaHUsl.

[IporpamMma no ¢usmke ycTaHaBIMBAET paclpeneseHre y4eOHOTro Marepuaia Mo rojaam
oOyuenuss (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEI0BATEILHOCTh H3YyYEHUs TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJep>KaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOJAMYECKON MOMOIIU
YUUTENIO B CO3AaHUU pabouell mporpaMMBbl 10 y4ueOHOMY IIpeIMETY.

Ouznka SBISIETCI  CHUCTEMOOOPA3yIOUIUM Ul  €CTECTBEHHO-HAyYHBIX  Y4EOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOIECCOB U SIBICHUHN, U3y4aeMbIX
XUMHEH, Ouosiorued, acTtpoHomMHed U ¢usndeckol reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYUYHYIO0 KapTUHY MHpa, MPEeIOCTaB/IsgeT HauboJiee siCHble 00pa3ibl MPUMEHEHUS
Hay4YHOTO METOJA MO3HAHUs, TO €CTh CII0Cco0a MOTy4YeHus: JOCTOBEPHBIX 3HAHUNA O MUDE.

Onna w3 raaBHBIX 3a7a4 Qu3nyeckoro oOpa3oBaHUs B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

W3yuenne ¢usukn Ha 0a30BOM YpOBHE MpEANojaraeT OBJIAJCHUE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMH €CTeCTBEHHO-HAyYHYIO0 IPAMOTHOCTD:

L4 HAay4YHO 0OBACHATH SIBJICHUS,
L4 OLICHUBATh U IOHUMATh 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBaHUA,
L4 HHTEPIIPETUPOBATh AJAaHHBIC W HMCIIOJb30BaTh HAYYHBIC [JOKaA3aTCJIbCTBA IJIA

MTOJIYy4YE€HUS BBIBOJIOB.
Henu u3ydeHus (U3MKH HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUSI OIpPENEICHBI B
Konuenmuun npenogaBanus ydyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbL,
yrBepxka€HHON pemenreM Koisernn MunncrepcTBa npocsemenuss Poccuiickoit @enepaunn
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TK-48H).
Heaun n3yyeHus Gpu3nKu:

J npuoOpeTeHre MHTepeca M CTpeMJIeHUs OOydarolluxcs K HaydHOMY HM3Y4YEHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BUTHE TMPEJCTaBIECHUH O HAyYHOM MeEToJie MO3HaHHWA U (HOpMHUpPOBaAHUE
HCCIIEIOBATENICKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHHSM;

J (opMupOBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3y4E€HUS OCHOB
CTPOEHHUS MaTepuu U (pyHIaMEHTaIbHbBIX 3aKOHOB (DU3UKU;

o (dopMupoBaHME TPEJICTaBIEHUM O poiau (U3MKKH Ul Pa3BUTUS  JPYrUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUI;

J pa3BUTHE TNPEICTABICHUI O BO3MOXHBIX cepax Oyaymiel mpodeccnoHaaIbHON

ACATCIBHOCTH, CBSI3aHHOM C (I)I/I3I/IKOI71, IIOATOTOBKA K HaﬂbHeﬁHleMy 06yT'ICHI/IIO B OTOM
HaIlpaBJICHUH.



JlocTiokeHne 3TUX IieNiell mporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CICAYIOIINX 3a/4a4:

. MpUOOpeTeHNne 3HAHUW O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, MIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. NpHOOpEeTEeHNE YMEHWUH OMNMUCHIBATh W OOBSICHITh (DU3MUSCKUE SIBJICHUS C
KCIMOJIb30BAHUEM IOJYYEHHBIX 3HAHU;

. OCBOCHHME METOJIOB PEIIEHUS MPOCTEHIINX PACYETHBIX 3a7a4 C MCIOJIb30BAHUEM
(bu3HUYECKUX MOJIeNIeH, TBOPUCCKHUX U MPAKTUKO-OPUCHTHPOBAHHBIX 32/1a4;

. pa3BUTHE YMEHUW HAONIOAATh TPUPOJHBIC SIBICHUS U BBINOJHATH OIBITHI,

nabopaTopHble  Pa0OTBI W OKCIEPUMEHTAJbHBIE  KCCICNOBAHUS C  HCIOJIH30BAHUEM
M3MEPUTENBHBIX TPHOOPOB;

. OCBOEHHE MTPHEMOB pabOTHI ¢ MHPOPMAIUEH PU3MIECKOTO COIEPIKAHUSI, BKITFOYAst
WHPOPMAIMIO O COBPEMEHHBIX NOCTIKEHUSX (PU3HWKH, aHAIM3 M KPUTHYECKOE OLCHUBAHHE
nHpopmanuy;

° 3HAKOMCTBO CO cdepamMu TPOPEeCCHOHAIBHOU MACSTEIBHOCTH, CBSI3aHHBIMHU C
(U3HKOW, W COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAaHHBIMA Ha JIOCTIDKCHUSAX (U3HUECKOM
HaYKH.

Ha u3yuenue ¢usuku (6a30BBI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHM
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Heneno), B 8 kimacce — 68 gacoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 gaca B Henenio).

[Ipennaraempiii B mporpamme mno (Gu3MKe MepeyeHb J1abOpaTOpHBIX pabOT M OMBITOB
HOCHT PEKOMEH/IaTeNIbHBIA XapaKTep, yIUTENb JIeJaeT BEIOOp MPOBEACHNUS J1a00paTOPHBIX padoT
U ONBITOB C Yy4€TOM  HHIUBUAYAIbHBIX  OCOOCHHOCTEH  OOydaromuxcs,  CIHCKa
SKCIEPUMEHTAJIbHBIX 3aJaHMM, MperIaraéMblX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
sK3aMeHa 1o u3HKe.



COJEPKAHUE OBYYEHUA
7 KUIIACC

Paznes 1. @u3uka u e€ posib B NO3HAHUM OKPYKAIOLIEro MUpa.

®du3uka — Hayka o npupoje. SieHus npupoasl. GU3ndecKkue sSBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BennyMHBL M3Mepenue ¢uszndeckux BenuuuH. Du3HuUecKue MPUOOPHI.
[TorpemHocTe n3MepeHnid. MexayHapoaHas CucTeMa €AMHUL.

Kak ¢usuka u apyrue ecrecTBEHHBbIE HAyKH M3y4daroT Hpupoxay. EcrecTBeHHO-Hay4HBIH
METO/I TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKAa HAy4yHOTO BOMPOCA, BBIABIWKEHHUE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUNoTe3, O0ObsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(hbUBUYECKUX SIBJICHUHN C TTIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.
1. MexaHnudeckue, TEIIOBbIC, JEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
2. ®dusnyeckue MNPUOOPHI W TPOIEeAypa NPSIMBIX H3MEPEHUN aHaJOTOBBIM U

1M (pPOBBIM TPUOOPOM.
Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenue MEHBI JSJICHHS KTl H3MEPUTEIHLHOTO TIpubopa.

2. H3Mepenne pacCTosTHUIM.

3. N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TEA.

4, Onpenenenre pa3sMepoB MaJIbIX TEN.

5. N3mepenne TtemmepaTypbl MpU MOMOUIM KHAKOCTHOTO TEPMOMETpPA M AaTUMKA
TeMIIEepaTyphl.

6. [IpoBeaenue uccienoBaHus Mo MPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJIETA MIApUKA,

MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM 0OJIbIlIE BHICOTA MTYCKA.

Pa3znes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mepbl. OMbITHI, JI0Ka3bIBAIOIIUE
JMCKPETHOE CTPOCHHE BEIIECTBA.

JIBuxkenune vactuil BemiecTBa. CBSI3b CKOPOCTH JBHKEHHS YaCTHUI[ C TEeMIIEpaTypou.
bpoynoBckoe naBwxkenue, muddys3us. BzauMopelicTBue dYacTuIl BelIeCTBAa: MNPUTSHKEHHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSHMSI BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH W TBEPIBIX
(kpuctaymuinyeckux) Tena. B3amMocBs3p Mexay CBONCTBAMHU BEUIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBL

Hemoncmpayuu.

1. Habntonenue 6poyHOBCKOTO JABIKEHUSI.

2. Hab6monenue nuddysun.

3. HaGnronenue sBineHUM, OOBSCHSIONIMXCS MPUTSKEHUEM WIM OTTAIKUBAHHEM

YaCTHUII BEI[ECTBA.
Jlabopamopusie pabomot u onvimul.

1. OneHka JuaMeTpa aToMa METOJIOM PSIIOB (C MCIONIb30BaHUEM (oTorpaduit).
2. OmnbITh IO HAOMIOICHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
3. OnbIThl IO OOHAPYXEHUIO JIEUCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHUS.

Pa3nen 3. /IBu:keHue u B3anMoJeiicTBHE TeJl.
Mexanuueckoe aBuxkeHue. PaBHOMepHOe M HepaBHOMEpHOE ABMkeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacu€r myTu u BpeMeHU JIBUKEHHUS.



SIBnenue uHepuuM. 3aKOH MHEpUUU. B3aumoneicTBue Ten Kak NpUYMHA HU3MEHEHMSI
CKOPOCTH JBMXEHHUS Tel. Macca kak mMepa umHepTHOCTH Tena. IlnotHocts BemiectBa. CBsi3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak XapakTepuUCTHKa B3aumojeucTBusi Teia. Cuiia ynpyroctd U 3akoH [yka.
W3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBIE€HUE TAroTeHUs U cuia Tsokectu. Cuia
TSKECTH Ha JApyrux miuaHetax. Bec Tema. HeBecomocTs. CrojkeHue cuil, HallpaBJIEHHBIX I10
onHO# npsimoil. PaBHozelicTBytomast cui. Cuna TpeHus. TpeHrne CKOJIBKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. Habntoienne MexaHu4ecKoro IBHKEHHS Tea.

2. N3mepenne ckopocTr NpsSMOJIMHENHOTO IBU>KECHHSI.

3. Habnronenue siBieHUs] HHEPLIUU.

4. Habntonenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.

5. CpaBHeHME MacC TI0 B3aUMOJICHCTBHUIO TEJL.

6. CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJTHOW MPSIMOH.

Jlabopamopusvie padbomot u onvimel.

1. Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapuKa B )KUJIKOCTH, MOJIENIN
ANEKTPUIECKOTO aBTOMOOWIISI U TaK JIajiee).

2. Onpenenenve cpeAHeW CKOPOCTH CKOJIBKEHUS Opycka WM [Iapuka Io
HAaKJIOHHOM IUIOCKOCTH.

3. Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbKeHus (JedopMalun) npyKUHbI
OT IPHUJIOKEHHOM CHUIIBI.

5. OmnbIThl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJbKEHHUS OT Beca

TeJla ¥ XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

HaBnenune. CnocoObl yMEHBIICHHWs] W yBEIMYCHHUs JaBieHus. JlaBienuwe Tasa.
3aBUCUMOCTD JIaBJICHU Ta3a OT 00bEMa, Temieparypsl. [lepenaua naBiaeHust TBEPABIMU TeJIaMH,
KUIAKOCTAMUA M ra3zamu. 3akoH [lackans. IIHeBmatnueckue MamuHbl. 3aBUCUMOCTh JaBJICHUS
KUAKOCTH OT TiyOouHsl. ['mapoctatnueckuit  mapagokc. CooOmiaromuecs  COCYIBI.
I'mppaBinueckne MeEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuunMHBI CylmiecTBOBaHHS BO3IYIIHON
o6onoukn 3emau. OnbiTr Toppuyennu. M3mepenue atrmochepHOro HaBJICHHs. 3aBUCHUMOCTH
aTMOc(epHOro JaBJIeHHA OT BBICOTHI HaJ ypoBHeM Mops. [lpubGopbl st u3MepeHUs
aTMOC(epHOTOo JTaBICHHUS.

JlelictBue JKMIKOCTM UM Tra3a Ha I[OIPYKEHHOE B HHUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3ayxomniaBanue.

Hemoncmpauuu.

1. 3aBUCHMOCTbD JIaBJICHUS T'a3a OT TEMIIEPATYPBI.

2 Ilepenaua naBiaeHMs )KUIKOCTBIO U Fa30M.

3 Coobmaromumecs: CoCypl.

4. I'mppasinueckuii npecc.

5 [IposiBnenne neicTBHs aTMOC(HEPHOTO JaBJICHUSL.

6. 3aBUCHUMOCTh BBITAJIKUBAIOLIEH CHIIBI OT 00BbEMa MOTPYKEHHOW 4YacTH Tesla M
IJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITANKMBAOLIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeN: IUIAaBAaHUE WM NOTPYXKEHHE Tl B 3aBUCHUMOCTH OT

COOTHOIIIEHUS TUNIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopusie pabomot u onvimol.



1. UccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMaA MOTPY:KEHHOU B
KHUJKOCTh YaCTH TeJa.

2. OrnpezenieHre BBITAIIKMBAIOIIEH CHUJIBI, IEUCTBYIOLIEH HA TENO, MOTPYKEHHOE B
KUJKOCTb.

3. [IpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOLICH CWIIBI, JCUCTBYIOIIEH Ha TEIO B
XKUJKOCTH, OT MACCHI TEJIA.

4. OnpIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAOIIEH CHIIbI, IEHCTBYIOLIEH

Ha TEJIO B XHUJAKOCTH, OT 00bEMa NOrpYy)KEHHOM B KUAKOCTb YacTH Tejda U OT IUIOTHOCTH
KHUJKOCTH.

o. KoncTtpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKHA U OIPEIEIICHUE €€
Irpy30I0AbEMHOCTH.

Paznesn 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJIOK, HakJIOHHas IJIOocKocTh. llpaBuio paBHOBecus
priuara. [lpumeHeHue npaBusaa paBHOBECHs pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJ nmpocthix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHeTnueckas W mNoTeHUManbHas sHeprus. [IpeBpamenue
OJIHOTO BHJIa MEXaHUYECKON PHEPTUHU B IPYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

emoncmpayuu.

1. [IpuMepsr MPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenne pabOThI CHIBI TPEHHS] MPU PABHOMEPHOM JBMIKEHUH Teja TIO
TOPU30HTAIBHOM MMOBEPXHOCTH.

2. HccnenoBanue ycioBuid paBHOBECHSI pblyara.

3. N3mepenue KIIJ] HakIOHHOM TIOCKOCTH.

4, M3ydeHue 3aKkoHa COXpaHEHUsI MEXaHUYECKOM YHEPTHUH.

8 KVIACC

Pa3nen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM CTPOCHUS BEIIECTBA.
Macca u pasMepbl aTOMOB W MOJIEKYJI. OTNBITBI, MOATBEPKIAIOINIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, YKUIAKOTO M Ta3000pa3HOTO COCTOSIHUM BeriecTBa. Kpucrammueckue
u amopdupie Tena. OOBACHEHHE CBONCTB Ta30B, KUAKOCTEH W TBEPABIX TEJI Ha OCHOBE
MOJIOKEHUU MOJIEKYJISIPHO--KUHETHYeCKO Teopun. CMauyuBaHWE W KalWUIAPHBIC SIBJIICHHUS.
TeroBoe pacuiupeHue U cxaTHe.

Temnepatypa. CBs3bp TeMHepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBH)KEHUS YacTHII.
Buytpennsis sneprus. CrnocoObl W3MEHEHHS BHYTPEHHEM »JHEpruu: Tervionepenada u
coBepleHre paboThl. Buapl Temonepenaun: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyYEHHE.

KoanuecTBo TemnoThl. YIelabHas TEINIOEMKOCTL BeEIIECTBA. 1eII000MEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. IlnaBneHue u oTBepAeBaHUE KPUCTAIITMYECKUX
BEIIECTB. YJenpHas TemiuoTa IutaBneHus. [lapooOpazoBanume u KoHaeHcarusi. cmapenwue.
Kunenue. VYnenbHas TerioTa mapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEPATyphl KUIIEHUS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIIUBA. Y IelbHas TEMJI0Ta CrOPAHUSL.

[punnuner pabotsel TemnoBbix asurareneid KIIJ TemmoBoro nsurarens. TemmoBbie
JIBUTATENH U 3aLATA OKPYKAIOIIEH CPEBL.

3aKOH COXpaHEHUs U MPEBPAIlCHHs SHEPTUU B TEIUIOBBIX MPOIIECCAX.



emoncmpayuu.

1. Habnronenne OpoyHOBCKOTO JBHKEHUS.

2. Hab6monenue muddysumn.

3. Habmoienue SBICHUI CMaqBaHUS M KAMAJUTSIPHBIX SIBJICHHM.

4. Habmroienne TemioBoro pacimpeHus Tell.

o. W3menenue paBieHWs raza NOpH U3MEHEHMM OO0bEMa W HArpeBaHUU WIH
OXJIAXKICHHH.

6. [IpaBuna u3mepeHus TeMrneparypsl.

1. Bunael Tenonepenayu.

8. OxJaxxieHue Ipyu COBEPIICHUU PabOTHI.

9. HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.

10.  CpaBHeHHE TEIUIOEMKOCTEH Pa3IMIHBIX BEIIECTB.

11. Ha6nronenue kuneHusl.

12. HaGnronenue mocTostHCTBA TEMIIEPATYphI MPH TIJIaBJICHUH.

13. Moienu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopusvie padbomot u onvimel.

1. OMNBITHI 10 OOHAPYKEHUIO NEUCTBUS CUII MOJIEKYJISIPHOTO TMPUTSKCHHUS.

2. OMBITHI IO BBIPANTABAHUIO KPUCTANIOB TOBAPEHHOM COJIM WIIH caxapa.

3. OnbITEI IO HAOTIOEHUIO TETUIOBOTO PACHIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
Te7.

4, Omnpenenenue naBieHUs BO3AyXa B OAJIIOHE MITIPHUIIA.

o. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHHs BO3JyXa OT €ro o0béma u
HarpeBaHUs WU OXJIAKICHUS.

6. [IpoBepka TruIMOTE3bl JTUHEHHOW 3aBHCHUMOCTH JIJIMHBI CTOJIOMKA >KHUIKOCTH B
TEPMOMETPUYECKON TPyOKe OT TeMIepaTyphl.

7. HabGnmionenne  u3MeHeHUsT BHYTPEHHEW SHEpruuM Tela B pe3ynbTare
Tervionepeiayu U paboThl BHEUTHUX CHIL

8. HccnenoBanue siBJIeHUS TEIUIOOOMEHA NPU CMEIIMBAHUW XOJIOTHOW W TOpPSYCH
BOJIBI.

9. Omnpenenenre KOJUYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOHM MpH TeIiooOMeHe ¢
HarpeTbiM METAUITMYECKUM LUIUHAPOM.

10.  Ompenenenue yneabHOM TEIIIOEMKOCTH BEILIECTBA.

11.  HccnenoBaHue mpoiiecca UCHApEHUsl.

12. Ompenenenue OTHOCUTENBHOMN BIaKHOCTU BO3IyXa.

13.  Ompenenenue yneabHOM TEIUIOTHI MIJIABICHUS JIb/IA.

Pasznen 7. DiiekTpruyeckne 1 MAarHuTHbIE sIBJICHUSI.

DnekTpuzaiusa Tell. J[Ba poja 3JeKTpUYeCKHX 3apsaoB. BzaumopaeicTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHJIBI B3aUMOJCHCTBUS 3apSKEHHBIX TET OT BEIUYUHBI
3apsAZI0B U PACCTOSHUS MEXK]Y TEIaMH).

Dnekrpuueckoe nosie. HanpsxéHHocTh 3nekTpuyeckoro nosist. [IpuHuun cynepno3unumn
ANEKTPUYECKHX TMOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsioB. DJIEMEHTapHBIA 3AnekTpuueckuil 3apsia. CrpoeHue
atoma. [IpoBoTHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHHMS SJIEKTPUUYECKOTO 3apsijia.

DNEeKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAaHUS 3JIEKTPUUYECKOTO TOKa. McTouHuKM
MOCTOSIHHOTO TOKa. JleWCTBUSA AIEKTPUYECKOTO TOKa (TEMOBOE, XMMHYECKOe, MarHWTHOE).
DNEeKTPUYECKUN TOK B JKHJIKOCTSX U ra3ax.

Onektpuyeckas 1enb. Cuna Toka. JJekTpuueckoe HampsbkeHue. CornpoTHuBieHUE
MPOBOJIHMKA. YJEIbHOE CONPOTHUBIIEHHE BemiecTBa. 3akoH Owma A  ydacTka ILENu.
[TocnenoBarenbHOE M ApaLIENIBHOE COEAMHEHNE ITPOBOAHUKOB.



Pabota m MOUIHOCTBH 3JEKTPUYECKOTO Toka. 3akoH JDxoyms—JleHna. DiexTpuueckue
LEeNH U TOTPEOUTEH IIEKTPUUYECKOl sHepruu B ObITY. KOpoTKoe 3aMbIKaHue.

[ToctostHHbIE MarHuTHl. B3auMoaelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJIE.
MarunuTHOe noJie 3eMJId U €ro 3HaueHHe JUIs Ku3HU Ha 3emute. OnbiT Dpcrena. MarouTHoe mosie
3IEKTPUYECKOTO TOKA. [I[puMeHeHne aIeKTpOMarHuTOB B TEXHHUKE. [[eliCTBME MarHUTHOTO IOJIS
Ha T[POBOJHUK C TOKOM. OJEKTPOIBUIaTElb IOCTOSHHOrO TOKa. lMcmnonbp3oBaHue
AJIEKTPO/IBUraTeNel B TEXHUYECKUX YCTPOICTBAX U HAa TPAHCIIOPTE.

OneiTel  @apagess. SfIBieHue 3IeKTpOMarHUTHOM uHAyKuuMu. IlpaBuno JleHua.
OnekrporeHeparop. CrocoObl TOJYYEHHS] DJICKTPUUECKOM HSHEPruu. JIEKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

1. DneKkTpu3aIus Tel.

2. JIBa poja MEKTPUICCKUX 3apsI0B U B3aUMO/ICHCTBHE 3apsHKEHHBIX TEIl.

3. YCeTpoiCTBO U IEHCTBHE AIEKTPOCKOTIA.

4, DNeKTpOoCTaTHICCKAs WHTYKITHS.

5. 3aK0H COXpaHEHUS MIEKTPUUECKUX 3apsIIOB.

6. [TpOBOTHUKY U TUDIIEKTPUKH.

1. MogenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.

8. HcTounnkn MoCTOSTHHOTO TOKA.

9. JleficTBUSI DIEKTPUIECKOTO TOKA.

10. DIIEKTPUYECKUN TOK B )KHJIKOCTH.

11. I"a30BbIit pazps.

12. H3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13.  H3mepeHue 3AEKTPUICCKOTO HAMPSHKEHUS BOJTLTMETPOM.

14.  PeocraT u Mara3uH COMPOTUBJICHUH.

15. BsaumoneiicTBre MOoCTOSHHBIX MAarHUTOB.

16.  MoaenupoBaHue HEBO3MOXHOCTHU Pa3/IeJIeHUs MOIIOCOB MarHUTA.

17. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OneIT Dpcrena.

19.  MaruurtHoe noJje Toka. JJIeKTPOMarHur.

20.  JleficTBME MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

21.  DnexTpoABUrareib MOCTOSHHOTO TOKA.

22.  VccnepoBaHue SIBICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

23. Omnpiter @apages.

24.  3aBUCHMOCTh  HAlpaBJCHHUS HHAYKIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HUKHOBEHHS.

25.  DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

1. OneiTel 1O  HAOMIOACHWIO  DIIEKTPU3allMKM  Ted  WHAYKUMEH U Tpu
COTPUKOCHOBEHHUH.

2. UccnenoBanue neicTBUS YIEKTPUIECKOTO TMOJI HA IPOBOJAHUKH U JUTIEKTPUKH.

3. COopka u mpoBepKa padoThI DNEKTPHUECKOH IeTH MOCTOSHHOTO TOKA.

4. N3mepenue u perynmpoBaHUe CUITbI TOKA.

5. N3mepenue u perynupoBaHie HaMPsHKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHUJIBI  TOKa, HIYIIETO Yepe3 pe3UcTop, OT
COTPOTHBIICHUS PE3UCTOPA U HATIPSDKEHUS Ha PE3UCTOPE.

7. OnbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH JJIEKTPUYECKOTO COMPOTHUBIICHUS
MIPOBOJHHKA OT €ro JJIUHBI, TUIOIIAIU TIOMEPEUYHOTO CEUYSHHS U MaTepHaa.

8. [IpoBepka mpaBuiia CIOKEHUSI HAMPSDKEHUN MPU MOCIIEIOBATEILHOM COCTUHEHHUH

IBYX PE3UCTOPOB.



9. [IpoBepka npaBuiia Jyisd CUJIbl TOKA [P MAPAILIEIIBHOM COESIUHEHUH PE3UCTOPOB.

10.  Omnpenenenue pabOTHI NEKTPUIECKOTO TOKA, HAYILIETO YEPE3 PE3UCTOP.
11.  OmpeneneHue MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. HccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, WAYLIETO0 YEPE3 JIAMIIOYKY, OT

HaIIpsKEHUs Ha HEN.
13.  Ompenenenue KII/] marpesarens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOICHCTBHS MOCTOSTHHBIX MarHUTOB.

15.  3ydyeHue MarHUTHOTO TOJIS MOCTOSIHHBIX MAarHUTOB NPH HX OOBEAMHEHUH WU
pa3aeIcHUN.

16.  HccnenoBaHue AEHCTBUS AIEKTPHUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17.  OnpITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHJIbl B3aUMOJIEHUCTBUS KaTYIIKU C
TOKOM M MarHWTa OT CHJIBI TOKA ¥ HAaIIPaBJICHUS TOKA B KATYIIIKE.

18.  M3ydeHue nedCTBHSI MArHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHUE ¥ U3ydeHHE PAOOTHI AIEKTPOBUTATENS.

20.  Hszmepenue KIIJ] snexTpoaBHUTaTeabHON YCTaHOBKH.

21.  OneITBI TO  WCCICNOBAaHUIO  SIBJICHUS  DICKTPOMATHUTHOW  WHIYKIIHH:

HCCIEeA0BaHNE U3MEHEHNM 3HAUEHUS U HAIIPaBJICHUS! UHIAYKIIMOHHOTO TOKA.
9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHUs.

Mexanunueckoe nBvxeHHe. MarepranbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHMYECKOr0 JBIKEHHUS. PaBHOMEpHOE mpsMOJIMHENHHOE ABWXkeHHe. HepaBHOMepHOe
NpsAMOJIMHENHOE JBWKeHHe. CpenHsss U MIHOBEHHAas CKOPOCTh Tela NP HEPABHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHElHOe aBHkeHue. CBOOOJHOE IMMajieHue.
OnpiTel ["anmnes.

PaBHOMEpHOE NBIKEHHME TIO OKpYKHOCTH. [lepuon m yactora oOpamienus. JInHelHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMuTENbHOE YCKOPEHHE.

[Tepsriit 3akon Herotona. Bropoii 3akon Herotona. Tpetuit 3akon Herotona. [Ipuniun
CYIIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHHUs CKOJIbKEHHUs, CUjla TPEHUs
MOKOs1, APYTUE BUABI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJeHUs.
JBuwxenne mnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTb. Heecomocts u
Neperpy3KH.

PaBHOBecue marepuanbHON TOYKH. AOCOIIOTHO TBEpHOE Teno. PaBHOBecwe TBEPAOTO
TeNa ¢ 3aKperIEHHOM OChI0 BpatnieHus. MoMeHT cuiibl. LleHTp TsbkecTH.

Nmnynse tena. M3menenne umnynbsca. Mmiynbe cuiibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeakTuBHOE nBMXKEHUE.

Mexannyeckass pabota U MOIIHOCTh. PaGota cun TspkecTu, ynpyroctd, TpeHus. CBs3b
SHepruu u paboTel. [loTeHIManbHas SHeprus Tena, MOJHSATOrO Haja MOBEPXHOCTHIO 3EMIIH.
[ToreHunanpHas 3HEeprus cxarod npyxxunsl. Kunernueckas sneprus. Teopema 0 KUHETUYECKOH
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU.

Jemoncmpayuu.

1. Habnmronenne MexaHMYeCKOro JBIDKEHHS Tella OTHOCHUTENIBHO pAa3HBIX Tell
OTCYETA.

2. CpaBHeHME TMyTe W TpPAEGKTOPUN JBMXKEHHS OJHOTO W TOTO JK€ Teja
OTHOCHUTEIILHO PA3HBIX TEJ OTCUETA.

3. N3mepenune ckopocTy U yCKOPEHUS MPSAMOJIMHEHHOTO ABUKEHUSI.



4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.

o. Habnronenue nBrXeHHS Tela M0 OKPYKHOCTH.

6. HaGnronenne MexaHMYeCKUX SIBJICHHUW, IPOUCXOMANIMX B CHCTEME OTCYETa
«Tenexxka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTEIIBHO KaOMHETa (PH3UKH.

1. 3aBUCHMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEHCTBYIOLIEH Ha HETO CUJIBL.

8. Habutoienue paBeHcTBa CUJjl IPU B3aUMOIEUCTBUU TEJL.

9. N3menenue Beca Tena npu yCKOPEHHOM JBUKEHHH.

10. [Iepenaya nMmynbca Ipyu B3aMMOAECHCTBUM TEII.

11.  IIpeoOpa3oBaHusi SHEPrUU IPU B3aUMOJECHCTBUU TEJL.

12.  CoxpaHeHHEe UMIIYIIbCa IPU HEYIIPYTOM B3aUMO/ICHCTBUH.

13.  CoxpaHeHHe UMIYIIbCa TPU a0COITIOTHO YIPYTrOM B3aNMOICHCTBUH.

14.  HabGmroneHue peakTUBHOIO JBUKEHHUS.

15.  CoxpaHeHue MeXaHU4ECKOW SHEPruu Npu CBOOOIHOM MaICHUN.

16.  CoxpaHeHHe MEXaHMYECKOW HHEPIWH TPU [BWKEHUU Teja TMOJ JeHCTBHEM
MPYKHUHBI.

Jlabopamopusvie padbomot u onvimel.

1. KoHcTpynpoBanue Tpakra Juist pa3sroHa U JaJIbHENUIIEro paBHOMEPHOTO ABHKEHHUS
[IapyKa WU TEeJIEKKH.

2. Omnpenenenre cpeHel CKOPOCTU CKOJIbKEHHs OpycKa WM JIBHXKEHUS IapHKa I10
HAKJIOHHOH TUIOCKOCTH.

3. Omnpenenenre yCKOpeHHs Teja MpU paBHOYCKOPEHHOM JIBUYKEHUU 10 HAKJIOHHOU
IUIOCKOCTH.

4. HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU ITPH PABHOYCKOPEHHOM JBH)KCHHUN
0e3 HaYaJIbHOU CKOPOCTH.

5. IIpoBepka rumoTessl: €ciyM HpPU PABHOYCKOPEHHOM J[BHXEHMM O€3 HaydaJlbHOU

CKOPOCTH TMYTH OTHOCATCA KaK psAJd HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH
BpEMEHH OJJMHAKOBBI.

6. HccnenoBanue 3aBHCUMOCTH CHIIBI TPEHHSI CKOJILKECHHUSI OT CHIIBI HOPMAaJIbHOTO
JaBIICHHSL.

7. Omnpenenenue kKo3PpPUIMEHTa TPEHUS CKOTIBKCHUS.

8. OnpenerneHne )XECTKOCTH TPYKHHBI.

9. OmnpeneneHne pabOTHl CWIIBI TPEHHS TPU PABHOMEPHOM JIBIDKCHHU Tella II0
TOPH30HTAIEHON TTOBEPXHOCTH.

10.  Ompenenenue pabOThI CHIIBI YIIPYrOCTH MPH MOJABEME TPy3a C UCHOJIH30BAHHEM
HETIOIBMDKHOTO U TIOJIBHYKHOTO OJIOKOB.

11.  M3ydveHue 3aKOHA COXPAHCHHS SHEPTHH.

Pa3nen 9. Mexann4ueckue KoJ1e0aHUA U BOJHEIL.

KonebarenpHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHWM: MEPUOJ, YacTOTa,
amMIuitya. MaTtemMatuueckuid U NPYXKUHHBIA MaaTHUKA. [IpeBpailieHne 5>HEprud Mpu
KO1e0aTeIbHOM JBIDKEHUU.

3aryxaromue Konebanus. BeinyxaeHHble konebanus. Pesonanc. MexaHuyecknue BOJIHBI.
CaoiicTBa MexaHHueckuX BOJH. [IposonbHbIe U nonepeyHblie BOIHBI. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHuuyeckue BOJIHBI B TBEPIOM Tele, CEHCMUYECKUE BOJIHBI.

3Byk. [’ poMKOCTh 3ByKa 1 BhicoTa TOHA. OTpaxkeHue 3Byka. UH(}pa3Byk u yabTpa3ByK.

Jemoncmpayuu.

Habmonenue xoneGaHuii Te Mo 1eHCTBUEM CHITBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmtoienne BIHYXIEHHBIX KOJIEOaHHI U pEe30HAHCA.

Pacrmipoctpanenue mpoJ0abHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

aogrwnE
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6. AKyCTHUECKHUI pEe30HaHC.
Jlabopamopusie padbomot u onvimel.

1. Onpenenenre 4acToThl U IEpro/ia KojaeOaHui MaTeMaTHYeCKOro MassTHHKA.

2. Onpenenenne 4acToThl U eproia KojaeOaHui NpyKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TeproJia KojeOaHWH TMOJBEIICHHOTO K HUTU Tpy3a
OT JUIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NEpUOAa KOJI€OAHUM IMPYKMHHOTO MAasTHUKA OT
Macchl rpysa.

o. [IpoBepka HE3aBUCUMOCTH NIEPHOJIa KOJIeOaHUM Ipy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpysa.

6. OnepIThI, JAEMOHCTPUPYIOUINE 3aBHUCHUMOCTh IE€pHOJa KojeOaHUM MNpYKUHHOTO
MasiTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

7. N3mepenue yckopeHust CBOOOTHOTO MaJIeHHUSL.

Paznen 10. DjeKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJTHBI.

DNEeKTPOMarHuTHOE TOJIe. DJIEKTPOMAarHUTHBIE BOJHBI. CBOMCTBA AJEKTPOMArHUTHBIX
BoJiH. IlIkama anekTpoMarHuTHEIX BOJH. MCTop30BaHNe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DJeKTpoMarHuTHas nmpupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

emoncmpayuu.

1. CBOMCTBA AIIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBEIE CBOIICTBA CBETA.

Jlabopamopnuie pabomul u onvimot.

1. N3yuenne cBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOMIILHOTO TeedoHa.

Pa3nen 11. CBeroBble siBICHHS.

JlyueBas mognens cera. Mcrtounuku cBera. [IpsMosimHeiiHOE pacrpoCcTpaHEHHUE CBETa.
3atmenust Cosiana u JIynel. Otpaxkenne cBera. Ilnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3aKoH npenomieHus cBeta. [[oJIHOe BHYTpEHHEE OTPaKEHHE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon myded B smH3e. Ontuueckas cuctema ¢oToamnmnapara, MUKpPOCKOINA U
Teneckomna. [ a3 kak ontudeckas cucreMa. ban3opykocTh U AadbHO30PKOCTb.

Paznoxxenne OGemoro cera B cnekTtp. OmnbiTel HbloToHa. CroxkeHHE CIEKTpalbHBIX
uBeroB. Jucnepcus cBera.

emoncmpayuu.

1. [IpsimosmHeltHOE pacpocTpaHEeHHE CBETA.

2. OTtpaxkeHue cBeTa.

3. [Tonyuenue n300pakeHHi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaliaX.

4. [Ipenomnenue cBera.

5. OnTHyeckuii CBETOBO/I.

6. Xox mydeii B coOuparolei TuH3e.

7. XoJI nyder B paCcCEeUBarOLLIEH JIMH3E.

8. [omy4yenne n300paXkeHU ¢ TOMOLIBIO JIMH3.

9. [Mpunnun neiictBus doroanmnapara, MUKPOCKOTIA U TEIECKOTA.

10.  Mopens rnasa.

11.  Pa3noxeHue Genoro cBeTa B CIEKT).

12.  Ilomyuenue 6e10ro CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPaXEHUSI CBETOBOTO JIydya OT yrija MmajaeHusl.
2. N3ydeHne xapakTepucTUK H300pakeHUs MpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenmoBanue 3aBUCUMOCTH YIlia TIPEJIOMIICHHS] CBETOBOTO Jy4a OT yIja

MaaCHUA Ha 'paHUC «BO3YyX—CTCKIIO».
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4. [Tonyuenune n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

o. Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONITUYECKON CHIIBI COOUPAIOIICH JTUH3BI.

6. OmnBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHI TI0 BOCHPHUATHIO 1[BETA MPESIMETOB MPH UX HAOIIOJCHUN Yepe3 I[BETOBBIC
GUIBTPHL.

Pa3nen 12. KBanToBble siBICHMS.

OmnpiTel Pe3epdopaa u mranerapHas Moaens atoma. Mogens aroma bopa. Mcnmyckanue u
IOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PannoaktuBHOoCTh. Asb(a-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyxionnas Mogzens aromuHoro sgpa. HWM3otomsl. PaanoaktuBHble npeBpamenus. [lepuon
roJypacnajaa aTOMHBIX sIIep.

SnepHble peakuu. 3aKOHBI COXpAaHEHUS 3apsI0BOTO U MAacCOBOTO YHMCE. DHEPTHUs CBA3H
aToMHbIX sjep. CBs3p Macchl U sHepruu. Peakuuu cuHTe3a u JeneHus saep. VctouHuku
sHepruu CoJiHIA U 3BE3L.

SAnepHas sHepreTuka. JleicTBUA paAMOAKTUBHBIX N3JIy4EHHUI Ha )KUBbIE OPTAHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4eHUs U TOTJIOMICHHUSL.

CrieKTphl pa3Iu4HbIX Ia30B.

Cnekrtp Bogopoaa.

Habmonenue TpekoB B kamepe Bumnbcona.

Pa6ota cuérunka HOHU3UPYIOIINX U3TYUECHHI.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.
.]Iaﬂopamopubte pabomot u onvimul.

ogakrwdE

1. HabnroieHne CrijionTHbIX U IMHEHYAThIX CIIEKTPOB U3ITy4YCHUSI.

2. HccnenoBanue TpeKoB: U3MEPEHHE SHEPTUH YACTUIBI 10 TOPMO3ZHOMY ITYTH (IO
dboTtorpadusim).

3. N3mepenue pagnoakTuBHOTO (oHA.

IToBTOPHUTEIHHO-0000 1AM MOAYJIb.

[ToBTOpUTENBHO--0000IIAOIIMI  MOAYJIb TPEAHA3HAYCH JUISI CHUCTEMAaTH3allud |
0000IIIeHUsT TPEIMETHOTO COJICPIKAHUSI U OTIBITA JIEATEILHOCTH, PHOOPETEHHOTO MPH H3YYCHUHU
BCEro Kypca (pu3mKH, a Takxke Ui MOJArOTOBKA K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY I10
(busuke st 00yJaroIIMXCsl, BHIOPABIINX 3TOT YYCOHBIN MPEAMET.

[Ipy w3y4YeHWW JAHHOTO MOIYIS PEAIM3YIOTCS W  CHUCTEMATU3UPYIOTCS  BHJIBI
NEATEIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
METaNpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (opMUpyeTcs eCTECTBEHHOHAaydyHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB WCCICIOBAHMS SIBJICHUNA TPUPOIBI M TEXHUKH,
OBJIAZICHUE YMCHUSMHU OOBSICHATh (PU3MUECKHE SIBICHHS, IPUMEHSS IOJydCHHbIC 3HaHUS,
pelaTh 3a/1a4u, B TOM YHCIIE KAYECTBECHHBIC U DKCIIEPUMCHTAIBHBIC.

[TpuHIIMTIHATIEHO JIESTETLHOCTHBINA XapakTep TAHHOTO pa3jiela pealn3yercs 3a CYET
TOT0, YTO OOYUAIOIINECs BBIMOJIHAIOT 3a/IaHUS, B KOTOPBIX UM IPEIIaracTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUW pACMO3HABATh M HAy4YHO OOBSICHATH (DU3HUECKUE
SIBJICHUS B OKPY>KaroIlel MPUPOIe U IOBCETHEBHON KU3HU;

WCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHMS (PU3UUECKUX SIBJICHUI, B TOM YHCIE IS
MIPOBEPKHU THIOTE3 U MOJTYICHHS TEOPETUUECKIX BBIBOJIOB;

OOBSCHATH, HAyYHBIE OCHOBBI HamOOJee BaXKHBIX JOCTHKEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HaNpUMep, MPAKTHUECKOTO HCIOIH30BAHUS PA3IUYHBIX HCTOUYHUKOB HHEPrHH Ha
OCHOBE 3aKOHa MIPEBPAIICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB YHEPTHU.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA30OBAHUA

W3yuenne ¢u3ukn Ha YpOBHE OCHOBHOTO o0OImIero oOpa3oBaHWs HAINpaBICHO Ha
AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U IMTPEAMCTHBIX 06pa30BaT€JIBHBIX PE3YyIbTATOB.

B pesynprare wu3yueHuss (U3MKM HA YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHs Yy
oOy4atorierocsi OyayT copMHPOBaHbI CIICIYIOIIUE TMYHOCTHBIC PE3YJIbTAThl B YaCTH:

. 1) naTPpHOTHYECKOT0 BOCIIUTAHUSA:

. [J mposiBIIeHME HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOM
¢bu3nvecKkoil HayKH;

. [J IIEHHOCTHOE OTHOIIEHUE K JIOCTH)KEHHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

. 2) rpa:kIaHCKOr0 M IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

. [J TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUIECKUM MTPUMEHEHUEM JOCTIKCHUN (PU3UKH;

. [J 0CO3HAHHME BAXKHOCTH MOPAIBHO--dTUYECKUX TPHUHIIUIIOB B JCSITEIBHOCTU
Y4EHOT 0}

. 3) acTeTM4eCKOr0 BOCIIUTAHMS:

. [J BOCIIpHUSITUE SCTETUUYECKUX KauecTB (PU3MYECKOW HayKu: €€ TapMOHHYHOTO
MMOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

. 4) EHHOCTH HAYYHOI'0 MO3HAHHUSA:

. [] oco3HaHWE IIEHHOCTH (U3NYECKONH HAyKHM KakK MOIIHOTO HMHCTPyMEHTa
MO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTH, BAXKHEHIIIEH COCTABIISIIONIEH KYJIbTYpbI;

. [J pa3BuUTHE HAy4YHOU JIFOOO3HATEIBHOCTH, HMHTEpeca K MCCIeI0BATEIbCKOM
NEeSATENbHOCTH;

. 5) popMupoBaHus KyJbTYPbI 310POBbS M SMOIMOHAJILHOI0 0J1Ar0NOJyYHsI:

. [J oco3HaHHME IIEHHOCTH 0e30macHOro oOpa3a KU3HU B COBPEMEHHOM

TEXHOJIOTUYCCKOM MHUPE, BAXKHOCTU IIPaBHII 0e30macHoro IMOBCACHUA Ha TPAHCIIOPTEC, Ha
aoporax, € JJIEKTPUICCKUM U TCIJIOBBIM O60py,Z[OBaHI/IeM B JOMAIIHUX YCJIIOBUAX,

o [J chopMUPOBAHHOCTH HaBBIKA pe(IeKCUH, IPU3HAHNE CBOETO MpaBa Ha OLIUOKY
Y TaKOTO K€ MpaBa y ApYroro 4eloBeKa;

. 6) TPy10BOr0 BOCIIUTAHMS:

o [J aKTHBHO€ YydYacTHe B pEIICHUH MpaKTUYeCKHX 3a7ad (B paMKaX CEMbH,

oOpa3oBaTeNbHOM  OpraHu3aluy, TOpoJa, Kpas) TEXHOJOTMYECKOM M COLMalIbHOM
HAIMPaBJICEHHOCTH, TPEOYIOIIUX B TOM YKCIe U (PU3MUECKUX 3HAHHIH;

. [J uHTEpecC K MPaKTUYECKOMY M3yUeHUIO podeccuit, CBI3aHHBIX C (PU3UKOK;
. 7) 3K0JIOrN4YeCcKOro BOCIIMTAHMSA:
. [J opueHTanusi Ha TpUMEHEHHWE (PU3WYECKUX 3HAHUU /IS pelieHHsl 3a/1ad B

obnacTu OKpyXaromiel cpeapl, IJIAHUPOBAHUS TOCTYIKOB UM OIGHKH HMX BO3MOXHBIX
MOCJICJICTBUH JIJIs1 OKPYXKAIOUIEH Cpebl;

o [J oco3HaHUE TJI00ATLHOTO XapaKTepa HSKOJIOTHYECKUX MpoOiIeM U IMyTed uX
pelIeHus;

J 8) ajmanTamum K HM3MEHAKIIHMMCH YCJIOBHAM COLMAJLHOH W NPHUPOAHOM
cpenbl:

o [J moTpeGHOCTh BO B3aUMOICHCTBUU MIPU BHITIOJHEHUH HCCIIEI0OBAHUN U POESKTOB
(bu3n4ecKoil HarPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM APYIHX;

o (] DOBBIIIEHWE YPOBHSA CBOEM KOMIETEHTHOCTH YEpE3 IPAKTUYECKYIO
JESITENILHOCTD;

J [J motpeOHOCTh B (hOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie GOpMYyIUPOBATH

NIACH, IIOHATHUSA, TUIIOTEC3bI O (I)I/I3I/I‘-IGCKI/IX 00BbEKTaxX U SABJICHUAX,
13



J [J oco3HaHue JePHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0JacTu
bu3uku;

. [J mmaHupOBaHUE CBOETO PA3BUTHS B IPHUOOPETECHUH HOBBIX (PU3MUYECKUX 3HAHMIA,

. [J cTpemJieHHe aHAJM3UPOBaTh M BBISIBIISATH B3aUMOCBSI3U MPUPO/IBI, OOLIECTBA U
9KOHOMHMKH, B TOM YHCJIC C UCTIOJIh30BAaHUEM (PU3NICCKUX 3HAHUM;

° [J OIleHKa CBOMX JEWCTBUM C YYETOM BIUSIHUS Ha OKPYXAIOLIYIO CpeANy,

BO3MOJKHBIX IJIO0ATBHBIX MOCIEICTBHA.

METANIPEAMETHBIE PE3YJIbTATbI

B pesynaprare ocBoeHHs MporpamMmbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOy4atomierocss OyayT chopMHpOBaHBl MeTamnpeIMeTHbIe pe3yJbTaThl,
BKJTIOYAIOIIME TI03HABATEIbHBIE YHHBEpCATbHBIC y4eOHBIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE YUeOHbBIE ICHCTBHYSI, PETYISITUBHBIC YHUBEPCAJIbHBIC YUeOHbIE ICHCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHbLIC y‘-leﬁl—ll)le JaeilcTBHUA

Ba3oBble jJorndyeckue aeiicTBUA:

o BEISIBJISITH M XapaKTePU30BaTh CyIIECTBEHHBIC IPU3HAKN 0OBEKTOB (SIBIICHHI);

J yCTaHABIIMBAaTh CYIIECTBEHHBIH TPU3HAK KJIACCH(HUKAINN, OCHOBAHUS IS
0000111eHNS ¥ CpaBHEHUS;

o BBISBJISITh  3aKOHOMEPHOCTH ¥ TPOTHBOPEYHSI B paccMaTpUBAEMbIX (akTax,
TaHHBIX ¥ HAOTIOICHUSAX, OTHOCSIIUXCS K (PU3NYECKUM SBIICHUSM;

J BBISIBIISITh IPUYMHHO--CJICAICTBEHHBIC CBSI3M MPU M3YYCHUU (PU3MUYECKUX SBICHUH

M TPOLECCOB, JeNaTh BBIBOJABI C HCIHOJB30BAHMEM JECAYKTHUBHBIX M  HHIYKTHUBHBIX
YMO3aKJIIOYEHH, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBSI3AX (PU3NYECKUX BEIHUNH;

. CaMOCTOSITEJIPHO BBIOMpaTh Croco0® pernieHuss ydeOHOW (u3nyeckol 3amauun
(cpaBHEHHE HECKOJBKMX BapHaHTOB peIICHUs, BbIOOpP HaWOOJEe MOIXOMAAIMIETO C Y4ETOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

L4 HCIIOJIb30BATh BOITPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUA,

L4 IIPOBOAUTH II0 CaMOCTOATCIbHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(bH?)H‘iCCKI/Iﬁ SKCIICPHUMCHT, HeOO0JIBIIOE HCCJICAOBAHUC (bHSPI“IGCKOl"O SIBJICHUS,

L4 OLOCHUBATL HAa INPUMCHHMOCTb U JOCTOBCPHOCTDH I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIO B
X04€ UCCICAOBAHHA NI SKCIICPUMCHTA,

L4 CaMOCTOATCIBHO (bOpMyJ'II/IpOBaTB 0606H_ICHI/I$I U BbBIBOJbI IO pPE3yJibTaTaM
HpOBe,Z[éHHOFO Ha6JHOI[CHI/IH, OIIbITa, UCCIICAOBAHMA,

L4 IIPOIrHO3UPOBATh BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC q)HSHqGCKI/IX IIponeccoB, a

TaKXe BBIJABUraTh MIPEANOI0KEHNS 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

J IPUMEHSATH PAa3JInYHbIE METO/bI, HHCTPYMEHTHI U 3alPOChI NIPH MOUCKE U 0TOOpE
nHGOpMALUY WK TaHHBIX ¢ YYETOM IMpeUI0KeHHON yueOHOW (hu3ndeckol 3a1auu;

J aHaJM3UpPOBaTh, CUCTEMATH3UPOBAThb W  HMHTEPIPETUPOBATH  HH(MOPMAIHIO
pa3NUYHBIX BUJOB U (POPM NPEICTABICHHUS;

J CaMOCTOSITEJIbHO BEIOMPATh ONTUMATIbHYIO (OPMY IpeCTaBIeHNs HHPOPMALIUU U
WUTIOCTPUPOBATh pellacMble 3a/1a4i HECJIOKHBIMU CXEMaMHM, AUarpaMMamMi, UHOH rpadukoil u
UX KOMOMHAIUSAMH.

KoMMmyHuKaTHBHBIC YHUBEpCAIbHbIE y4eOHbIC JeHCTBHUA:
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o B X0J/i¢ 00CYXJIeHUsI yUeOHOTr0o MaTepuaia, pe3yabTaToB JIA00PATOPHBIX PadOT H
MIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJAeMOW TEMbl W BBICKAa3bIBaTh HJICH,
HalICJICHHbBIC Ha PELICHUE 3a1aull U TO/IJIepKaHue O1aroenaTeIbHOCTH OOICHNS;

J COTIOCTaBISATh CBOM CYXKJICHHS C CYXKICHHSAMH APYrHUX YYaCTHUKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IM4YNe U CXOJICTBO MO3HIINH;

o BBIPA)XaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;

o NyOJUYHO TIPEICTABIATH PE3YAbTaThl BBIIOJIHEHHOTO (U3WYECKOTO OIBITA
(9KCIIeprMeHTa, UCCIICAOBAHMS, TPOCKTA);

o NOHMMAaTh M UCIOJB30BAaTh MPEUMYIIECTBA KOMAHJHONH M WHAMBUIYAIbHOU
paboTHI PH pereHNH KOHKPETHON (PU3UIECKO MPOoOIeMBI;

o MPUHUMATH LEJIH COBMECTHON NESTENbHOCTH, OPraHU30BBIBATh ACUCTBUS 1O €€

JTOCTIIKEHHIO: PACIPEIeNISITh PO, OOCYXKIAaTh MPOIECCHI U PE3yabTaThl COBMECTHOH pabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

o BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasl KAUECTBEHHOTO Pe3yibTara 10 CBOEMY
HaIpPaBJICHUIO U KOOPJUHUPYS CBOU ACUCTBUA C APYTUMU YJIEHaMU KOMaH/Ibl;
o OIICHMBAaTh KadeCTBO CBOEr0 BKJIaJa B OOWMH MPOJYKT MO KPUTEPUSIM,

CaMOCTOSITENHHO C(HOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHUSI.

PerynsiTuBHbIC yHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

L BBISABJIATH HpO6J'IeMI)I B JXKHU3HCHHBIX H yqe6H1>Ix CUTyaluiXx, Tpe6y}om1/1x JJIA
peuieHus GpU3n4ecKux 3HaHUM;

o OPUEHTUPOBATHCS B pa3IMYHBIX MOJIX01axX MPUHATHUS peleHui
(MHAMBUyaTbHOE, IPUHSITHUE PELICHUS B TPYIIE, IPUHATHE PEICHUH MPYMIOi);

o CaMOCTOSITENIBHO COCTABJIATh AITOPUTM pelieHus PU3NYecKO 3ajaun WM TIaHa

UCCIEIOBAaHUS € Y4€TOM  HMMEIOIIMXCS PEcCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeajiaraeéMble BapUaHThl PEeLICHUII;

° JIeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIN HHTEJJIEKT:

° JaBaTh aJIEKBAaTHYIO OIICHKY CUTYAIlMU W MIpeasiaraTh IjiaH e€ N3MEHEHNS,

° OOBSCHATh MPUYMHBI JTOCTHKEHUS (HEIOCTHKEHUS) PE3yIbTaTOB ACATEIHHOCTH,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY;

° BHOCHUTh KOPPEKTHBBI B JIEATCILHOCTh (B TOM YHCIEC B XOJ BBIMOJHEHUS

(1)1/131/1‘{601(01“0 HCCICOOBaHUA HUIIN HpOGKTa) Ha OCHOB€ HOBBIX O6CTO$IT€J'IBCTB, HU3MCHHUBIINXCA
CHTyaHHﬁ, YCTaHOBJICHHBIX OI_HI/I60K, BO3HHUKIIIHNX pr,[[HOCT@fI;

J OLICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBHSIM;

J CTaBUTh ce0si Ha MECTO JpPYyroro 4ejoBeKa B XOJie Clopa WM JUCKYCCHU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY JPYroro;

J NpU3HaBaTh CBOE MpPaBO Ha OIMMOKY NpU pElIeHUuH (pU3MYecKHX 3a1ady WIH B

YTBEPKIECHHUAX HA HAYYHBIE TEMBI M TAKOE XK€ IIPaBO IPYyroro.
HNPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOyueHust B 7 KJiacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:

J UCIOJNb30BaTh TMOHATHA: (PU3MUECKHE W XHMHUYECKUE SBJICHHs, HaOJIOJCHHUE,
HKCIEPUMEHT, MOJIEJIb, TUIIOTE3a, EAMHHUIBI (PU3MUECKUX BEIUYHH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHMSI ~ BemiecTBa (TBEpAOE, IJKUAKOE, Tra3000pa3HOE), MEXaHHMYECKOE JIBUKEHUE
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(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAaEeKTOpHs, paBHOACUCTBYIOLIAs CHUIIA,
nedopmarus (ynpyras, miIacTU4ecKas ), HeBECOMOCTb, COOOIAIOIIUECS COCY/IbI;

J paznmuyarh sBieHUs (IudQy3us, TEIIOBOE IBM)KEHHE YaCTHI[ BEIIECTBA,
paBHOMEpHOE [BW)KEHHE, HEPaBHOMEPHOE JBW)KCHHE, WHEpIHUs, B3aUMOJCWUCTBUE T,
paBHOBecHe TBEPIBIX TN C 3aKPEIUIEHHON OCHIO BpalleHHs, Tepenada JaBJICHUS TBEPABIMH
TeJaMH, JKHIKOCTAMH W Tra3amH, aTrMoc(epHOe MJaBleHHE, IUIaBaHWUE TeJl, NpPEBpalICHHS
MEXaHMYECKOW SHEPruH) IO ONMHMCAHUIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (Pr3nYecKoe SBJICHNUE;

. pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (U3NYECKUX SBICHHH B OKPYKAIOLIEM
MHUpE, B TOM YHCJIC (PU3NYCCKUE SBJICHUS B MPHPOJC: MPUMEPHI JIBIKEHUS C Pa3IUIHBIMU
CKOPOCTSIMH B JKHBOW M HEXKHWBOW TPHUpPOJE, NEHCTBUE CHIIBI TPEHHS B TPUPOJIE U TEXHHKE,
BIMSHHE aTMOC(EPHOTO JaBJICHHS Ha >XMUBOW OpraHu3M, IUIaBaHHE pBIO, phYaru B Teie
YeJI0BeKa, P ATOM MEPEBOANTH NMPAKTUIECKYIO 33/1a4y B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE
CBOICTBa (IIpU3HAKN) PU3NYECKUX SBICHUI;

o ONHCBHIBATH HM3YYEHHBIE CBOWCTBA TN W (HU3MUYECKHE SBJICHUS, HCIOIb3YS
¢bu3nveckne BeNWYNHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSIS
CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHJla TPeHHs, JaBiieHue (TBEpIOro Tena,
KHUJIKOCTH, Ta3a), BBITAJKUBAIOIIAs CHJIA, MEXaHWYecKas paboTa, MOIIHOCTh, IUICYO CHIIBI,
MOMEHT CHJIBI, KOO()(UIIMEHT TIIOJIE3HOTO JCHCTBUS MEXaHHU3MOB, KHHETHYECKas W
MOTEHIMANbHASL DJHEPrus), TNPH ONHCAHUH TPABHIBHO TPAaKTOBATh (U3WYECKUH CMBICI
WCIIOJIb3YEMBIX BEJIMYWH, WX OO0O3HAYCHHS W EAWHHIBI (U3WYSCKUX BEIUYHH, HAXOIHUTh
(dbopMyIBI, CBS3BIBAIONINE NAHHYIO (U3NYECKYIO0 BEIHYUHY C IPYTUMH BEITUYMHAMH, CTPOHTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

o XapaKTepU30BaTh CBOICTBa Tel, GU3UYECKUE SIBICHUS WU TMPOLIECCHI, UCIONb3Ys
TpaBUiia CIOKEHUS CUJ (BIIOJIb OJTHOM MpsiMoit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumerna,
MpaBWJIO paBHOBecHs pbluara (0J0Ka), «30JI0TOE MPaBUIIO» MEXaHMKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM 3HEPIrHH, IIPHU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIHUCHIBATh €T0
MaTeMaTH4eCKOe BhIPAKECHUE;

o O0O0BACHATh (U3UYECKUE SIBICHUS, MPOLECCHl M CBOMCTBA Tell, B TOM YHCJE U B
KOHTEKCTE CHUTyallMil MpPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa: BbBIABIATH HMPUYUHHO-
-CIICZICTBEHHbIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYecKux IIaroB ¢ omopod Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

o pemate pacu€THble 3amadyd B 1—2 NEHCTBUS, HCIOIb3Yys 3aKOHBI U (POPMYIIHI,
CBs3bIBAIOIIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCIOBUS 3aJauyd 3allUChIBATh
KpaTKOE YCIOBUE, MOJCTABIATH (U3MUYECKUE BEIUYUHBI B (OPMYIbl U MPOBOAUTH PACUETHI,
HAXOJHTh CIIPABOYHBIC IaHHBIE, HEOOXOAUMBIE IJIs PEIICHUs 33/1a4, OLICHUBATh PEATUCTHUYHOCTD
MOJIy4€HHOU (PU3NUEeCKON BEIHYMHBI,

. pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIHM (U3NYECKUX
METO/IOB, B ONHCAHMU HCCIICJIOBAHMS BBIACTATH MPOBEPAEMOE MPEANOIOKeHHE (TUIOTE3Y),
pasnuyaTth ¥ WHTEPIPETHPOBATH MOJYYEHHBIH pPE3yNbTaT, HAXOJAUTh OMIMOKM B XOJE OIbITA,
JIeNIaTh BBIBOJIBI 110 €TO pe3yNbTaTaMm;

o MPOBOAMUTH OMBITHI TO HAOMIOACHHUIO (PU3UYECKUX SBICHUN WU (PU3NIECKUX
CBOUMCTB Tel: (OpPMYIHPOBATH MPOBEPSEMBbIE TMPEANOIOKEHUS, COOUPATh YCTaHOBKY W3
MPeI0KEHHOTO 000PYA0BAaHHUS, 3aMUCHIBATH XO/1 OTIBITA M (POPMYIUPOBATH BHIBOJIBI;

o BBITIONHATH TpsIMbIe M3MEPEHUs] PACCTOSHUS, BPEMEHHU, Macchl Tena, 00bEMa,
CWIBI U TEeMIIepaTypbl C HCIOJIb30BAaHUEM AHAIOTOBBIX M HU(MPOBBIX NMPHUOOPOB, 3aMUCHIBATH
MoKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHOI a0COTIOTHOM MOTrPEeNTHOCTH U3MEPEHUH;

o MIPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTH OJTHON (PM3NUECKOM BETUUUHBI OT APYron
C UCTOJIb30BAaHUEM TPSIMBIX U3MEPEHUI (3aBUCUMOCTH IYTH PaBHOMEPHO JIBUKYIIETOCS Tella OT
BpEMEHU JBIDKEHHUS Tella, CHIIBI TPEHHUS CKOJBXKEHHs OT Beca Tena, KadecTBa oOpaboTKu
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IIOBEPXHOCTEH TEJI U HE3aBUCUMOCTU CHJIBI TPEHUS OT IUIOIIAAW CONPUKOCHOBEHUS TEJI, CHUIIBI
YIPYTOCTH OT Y/UIMHEHHS MPYKUHBI, BBITAIKUBAIOLICH CHIIBI OT 00bEMa MOTPYKEHHOHN YacTu
Tea M OT IUIOTHOCTH JKUJAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Te€jla, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM IUJIABaHUS TeJ, YCIOBUM paBHOBECHUSl pbhiuara M OJOKOB),
y4acTBOBATh B IUIAHUPOBAHHHM Y4EOHOTO HCCIEIOBAHUS, COOMpATh YCTAHOBKY M BBIMOJHATH
U3MEpEHUs, CcJenysd NpeUIOKCHHOMY IUIaHy, (DUKCHPOBAaTh pe3yJbTaThl IOJyYCHHOUH
3aBHCUMOCTH (U3UYECKUX BEIMYUH B BHUJAE NPEIUIOKEHHBIX TaOMMI W rpaduKoB, JeNaTh
BBIBO/IBI 10 PE3yJIbTAaTaM UCCIEA0BAHUS;

. IPOBOJANTH KOCBEHHBIE U3MEPEHMsI (PU3MUECKUX BEIUYMH (IUIOTHOCTH BEIECTBA
KUJKOCTU U TBEPAOTO Tela, CUa TPEHUS CKOJBXECHUSA, JaBJICHUE BO3/yXa, BBITAJIKHBAIOLIAsS
cuia, NEUCTBYIOIIAsS HAa MOTPYKEHHOE B KHUIKOCTh TEJNO, KOA(D(PUIIMEHT MOJIE3HOrO NEUCTBUS
MPOCTBIX MEXAHWM3MOB), CIEeAys MPEAJOKEHHOM WHCTPYKIMM: NP BBINOJIHEHUU W3MEpPEHUil
coOuparh dKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBIUMCIISITh 3HAUEHNE UICKOMOM BEJIMYNHBI;

J coOnroAaTh MpaBWila TEXHUKH OE30IacHOCTU MpU paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;
° yKa3bIBaTh NPUHIMUIBI JAEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETpP, JWHAMOMETp, COOOIIAOUIUECS COCYAbl, OapoMeTp, pbluar, MOJABMWXHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TNIOCKOCTh;

. XapaKTepU30BaTh MPHUHILMUIBI ACUCTBUS HM3YYEHHBIX NMPUOOPOB M TEXHUUYECKHX
YCTPOICTB C OMOPOM Ha MX OMUCAHMS (B TOM YMCJE: MOJIIUITHUKK, YCTPOMCTBO BOJOIMPOBO/A,
TUIPaBIMYECKUN TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMEeTp), HCHOJb3Ys
3HaHMUS O CBOWMCTBAX (U3NYECKUX SABJIEHUH U HEoOXoauMble (GU3NYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

. MPUBOJIUTH TIPUMEPHl (HAXOAWUTh HHEGOPMAIMI0O O TMpUMEpax) MPaKTHUYECKOTO
UCIOJb30BaHUS (PU3NYECKUX 3HAHUM B IOBCEJIHEBHOW JKU3HU I oOecredeHus 0e30MacHOCTH
npu oOpalleHHuH ¢ NpuOopaMu M TEXHUYECKMMH YCTPOWCTBAMM, COXPAaHEHMs 3/I0pOBbsS U
COOJIIOICHHS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

o OCYIIECTBIIATh OTOOP MUCTOYHMKOB MH(poOpManuu B MHTepHETE B COOTBETCTBUU C
33laHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUNW W IYTEM CpPaBHEHHUS
pa3UYHBIX MCTOYHUKOB BBIIENATH HMH(OPMAIMIO, KOTOpas SBIAETCS MPOTUBOPEUMBON WM
MO’KET OBbITb HEIOCTOBEPHOM;

o UCMOJb30BAaTh IPU  BBIIOJHEHMHM Y4YEOHBIX 3a/aHUl Hay4dHO--HOMYJISPHYIO
auTeparypy (pU3MUECKOro COJIep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypcbl cetu HHTepHer,
BIAJeTh NPUEMAMU KOHCIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHMsi HMHGOpMALUM U3 OJHOH
3HAKOBOW CUCTEMBI B APYTYIO;

o CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOLIEHHSI Ha OCHOBE
2—-3 ucTOYHMKOB MH(popManuu (GU3MUECKOro COJAEp)KaHHs, B TOM 4YUCIE IyOIMYHO JeNaTh
KpaTKHe COOOILEHHs O Pe3yabTaTax MPOEKTOB WM Y4eOHBIX UCCIIEOBAHUM, IPH 3TOM I'PaMOTHO
UCIOJb30BaTh U3YYEHHBIN MOHATUHHBIN ammapaTr Kypca (U3MKH, COIPOBOXAATh BBICTYIJICHUE
MpEe3CHTAlNEN;

J OpU  BBINOJIHEHUM YYEOHBIX TPOEKTOB M  HCCIEIOBAHUN  pacHpenessTh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUHU C IMOCTABJICHHBIMU 3a/1a4aMU, CIEIUTh 3a BBIIIOJHEHUEM
IUTaHA JIeHCTBMM, aJIeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh T'PYIIIHI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJECUCTBHE, YUUTHIBAasE MHEHUE OKPYKAIOLIUX.

K xoHiy oOyuenust B 8 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:

J HCII0JIb30BATh MOHATHUSA: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBMKEHUE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSHUS BEIECTBA, KPUCTALIMYECKHE U aMopdHble Tena,
HACBILLEHHBI Y HEHACBILICHHBIN M1ap, BIAXXKHOCTh BO3/lyXa, TEMIIEPATYypa, BHYTPEHHSs SHEPIus,
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TEIJIOBOM JIBUraTellb, JIEMEHTAPHBIN JJICKTPUYECKHUU 3apsill, JJIEKTPUUECKOE I0JIE, IIPOBOIHUKHU
U AUDJIEKTPUKH, IOCTOSHHBIHN 3JEKTPUYECKUI TOK, MArHUTHOE T10JIE;

J pasnuyath sIBJIEHUA (TEIUIOBOE PACIIMPEHNE U CKAaTHUE, TEIUIONEpeayua, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KAlWJUIIPHBIE SIBICHUS, HCIIAPEHHME, KOHJCHCALMA, IUIABJICHUE,
KpucTaJM3anus (OTBEplEBaHUE), KHUIIEHUE, TeIvlonepeaaya (TerIONpOBOAHOCTb, KOHBEKIINS,
U3JIyYeHHUE), SJIEKTpU3alus TeJl, B3aUMOJAEWUCTBUE 3aps0B, JEHCTBUS AJIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOTO TOJISl HA IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHasE MHIYKLMs) 110 ONMCAHUIO MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (pU3HUECKOe SBICHUE;

. pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3NYECKUX SBICHHH B OKPYKaIOLIEM
MHpEe, B TOM uHcie (U3NUECKUE SBJIEHUS B MPHUPOJAE: IOBEPXHOCTHOE HATSDKEHUE U
KalWUISIpHBIE SBJICHUS B MPUPOJIE, KPUCTAJIBI B INpHpoje, usinydeHue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpHU3bl, 00pa3oBaHKE POCHL, TYMaHa, UHEsl, CHETa, 3JIEKTPUUYECKUE SIBJICHUS B
aTMocdepe, 3JIEKTPUYECTBO KUBBIX OpPraHU3MOB, MAarHMTHOE Moje 3eMJd, JApeiid MOJI0COB,
pOJIb MarHUTHOTO TMOJIS JUId KU3HUM Ha 3emile, MOJSPHOE CHUSIHHWE, TMPU 3TOM IEpPEBOAUTH
MIPaKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBJICHU;

. OTHCHIBaTh M3y4YEHHbIE CBOMCTBA Tel M (PU3MUECKHUE SBICHUS, HCIOJIb3YS
¢buznueckue BeIMUYMHBI (TEMIEpaTypa, BHYTPEHHSSI DHEPTHUsl, KOJMUYECTBO TEIJIOTHI, yJENbHAs
TEII0EMKOCTh BEUIECTBA, y/eiIbHas TEIJIoTa IJIaBJICHUs, yelIbHas TEeIoTa MapooOpa3oBaHusl,
yenabHas TEeIJIoTa CropaHus TOIUIMBA, KOA(PGUIIUEHT MOJIE3HOTO ACUCTBUS TEIJIOBON MAIlUHBI,
OTHOCHUTENIbHAsl BJIAXHOCTh BO3[yXa, OJJEKTPUUECKUH 3aps], CHJIa TOKa, JJIEKTPHUYECKOoe
HanpsDKEHHUEe, CONPOTUBIIEHUE IPOBOJHHUKA, YIEJIbHOE CONPOTHUBICHHME BEIECTBa, paboTa M
MOIIIHOCTh JIEKTPUUYECKOIO TOKA), MPU ONUCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKHHA CMBICI
UCIOJb3yeMbIX BEIMUYUH, 0003HAYCHUS U €ANHULIBI (PU3MUECKUX BEJINYHMH, HAXOAUTh (GOPMYJIBL,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH IpadHKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

o XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOLECCHI, MCIOJIb3Ys
OCHOBHBIC IIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOEHHUS BEUIECTBA, IPUHLUI
CYNEepHO3ULMH Mosiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpAaHEHUs 3apsija, 3akoH Oma amis
ydacTka Lenu, 3akoH Jhxoynsa—JIeHna, 3aKkoH coXpaHeHMs SHEPTHUH, IIPU 3TOM JaBaTh CIOBECHYIO
(GOopMyYIHPOBKY 3aKOHA U 3alIMChIBATh €0 MAaTEMAaTHUECKOE BbIPAXKEHUE;

o OOBSCHATH (PU3MUYECKHE NMPOLECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyalMH NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATH IPUYMHHO-CIEACTBEHHBIE CBS3H,
CTpOUTH OOBACHEHHWE M3 1—2 JIOrMYECKUX IIaroB C OMOpod Ha 1—2 M3y4yeHHBIX CBOWCTBA
¢bu3nvecKux ABICHUN, (PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

o pewmiath pacy€THble 3aJauyd B 2—3 NEMCTBUSA, MCHOJB3Ys 3aKOHBI U (POpMYyIIbl,
CBsI3bIBalOIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHUS 3aJaud 3aluChIBaTh
KpaTKoe YCJIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX JUIS PEleHHs 3a/aud, BbIOMpATh 3aKOHBI U
¢dopmynbl, HeOOXOAUMBIE Al €€ pelleHUusl, IPOBOJUTh PAcYEThl U CPaBHMBATH IOJyYECHHOE
3Ha4YeHHe (PU3NYECKON BETMUMHBI C H3BECTHBIMU JTAaHHBIMH;

J pacrio3HaBaTh MPOOJIEMbl, KOTOpPbIE MOXKHO PEIIUTh NpU MOMOIIU (PU3HYECKUX
METOJIOB, HCIIOJIb3Yysl OIMCAaHUE HCCIIEN0BaHMs, BBIACIATh IPOBEPAEMOE IPENAIOJIOKEHNUE,
OLICHMBATh MTPaBUJIBHOCTH MOPSIIKA IPOBEIEHUS UCCIIEIOBAHMSI, ENIATh BBIBOIBI,

J IOPOBOJUTH OMNBITHI MO HAOIIOAEHUIO (PU3MUYECKUX SIBIEHUN WM (PU3MUYECKHX
CBOMCTB TeNl (KanwUIApHBIC SIBJICHUS, 3aBUCHMOCTb [aBJIEHUS BO3/AyXa OT €ro o0béma,
TEMIIEPATYPBl, CKOPOCTH INIpOLECCAa OCTBIBAHMS W HArpeBaHus IpPHU H3JIyYEHUH OT ILBETa
U3JTy4darouie (MOromaroeil) NoBEPXHOCTH, CKOPOCTh HCIApPEHHsS BOJBI OT TEMIEpPATyphl
KUAKOCTH U IUIOAAN €€ MOBEPXHOCTH, DJIEKTPU3ALMS TEJI U B3aUMOJECHCTBUE DIIEKTPUUYECKUX
3apsA70B, B3aUMOJCICTBUE IOCTOSHHBIX MAarHUTOB, BHU3yaJM3alUs MAarHUTHBIX IOJEHR
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IIOCTOSIHHBIX MAarHUTOB, JACWCTBUS MAarHUTHOTO IIOJII HAa IPOBOJHMK C TOKOM, CBOMCTBA
AIIEKTPOMArHMWTa, CBOWCTBA  3JIEKTPOJBHMIATels IOCTOSHHOTO ToOKa):  (hOpMYIHpOBaTh
IpoOBEpsEMbIe TPEAIONIOKEHHsI, COOMpaTh YCTAaHOBKY M3 NPEIJIOKEHHOTO 000pyIOBaHMA,
OTIHMCBIBATH XOJI OTIBITA ¥ (POPMYIHPOBATH BBIBOJIBI;

. BBIIIOJIHATh IIPSAMBIE W3MEPEHHsI TEMIEPATYpPbl, OTHOCUTEIBHOW BIIAKHOCTU
BO3J/lyXa, CWJIbl TOKAa, HAINpPSHDKEHHUS] C MCIIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB U JaTYUKOB
(GU3NYEeCKUX BEIUYWH, CPAaBHUBATh PE3YJIbTaThl M3MEPEHUH C Y4E€TOM 3aJaHHON aOCOIIOTHOM
IO PEIIHOCTH;

. IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (pU3MUECKON BEIMYHHBI OT JPYroi
C HUCIOJIb30BAaHUEM IMPSIMBIX U3MEPEHHMH (3aBUCUMOCTb CONPOTHUBJIEHMSI MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIN MONIEPEYHOr0 CEYEHMS U YIEIbHOIO CONPOTHUBIIEHHS BEIECTBA MPOBOJHUKA,
CWJIBI TOKAa, MAYLIETO 4Yepe3 IPOBOJHUK, OT HANPSIKEHHWs Ha IPOBOJHMKE, HCCIEIOBaHUE
[OCIIEIOBATEBHOTO W MAapajuIebHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IUIAHUPOBATh
UCCleI0OBaHNE, COOMpaTh YCTAHOBKY U BBINIOJIHITH U3MEPEHHUSI, CIEeNys NPEI0KEHHOMY IUIaHY,
¢ukcupoBaTh pe3yiabTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUJAE TaOMUI U TpaduKOB, AenaTh
BBIBO/IBI 10 PE3YyJIbTaTaM HUCCIIEN0BAHUS;

. MPOBOJUTH  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKHX  BEJWYUH  (ylenbHas
TEIUIOEMKOCTh BEIECTBA, COIMPOTHBIIEHHE MPOBOJHHKA, pab0Ta U MOIIHOCTh IEKTPUUECKOTO
TOKa): IUIAaHUpPOBATb M3MEPEHUs, cOoOUpaTh OKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIys
MIPEAIOKEHHON MHCTPYKIIUH, U BBIYUCIIATh 3HAUCHUE BEITMYHHBL;

. coOnroAaTh MpaBWiIa TEXHUKH Oe30macHOCTH Npu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM;
J XapaKTepu30BaTh NPUHIMIBI ACHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX

YCTPOWCTB C ONOPOH Ha WX ONMUCAHHS (B TOM YHCIE: CUCTEMa OTOIUICHUS OMOB, TUTPOMETD,
nmapoBasi ~ TypOWHA,  aMIepMeTp, BOJBTMETP, CYETYMK  OJJICKTPUYECKOH  DHEPruw,
ANIEKTPOOCBETUTENIbHBIE  MPUOOPHI, HarpeBarelbHbIE  3JEKTPOnpuOOpsl  (NMIPUMEpHI),
ANIEKTPUYECKHE TPEIOXPAHUTENN, SJICKTPOMArHUT, ODJIEKTPOJBHUTATEIbh TOCTOSHHOTO TOKA),
UCTIONb3ysl 3HAaHUS O CBOWCTBaX (DM3WYECKUX SBICHUH W HEOOXOIUMBbIE (HU3UIECKUE
3aKOHOMEPHOCTH,

o pacro3HaBaTh MPOCThIC TEXHUYECKUE YCTPOMCTBA U U3MEPHUTEIBHBIC PUOOPHI TI0
CXeMaM ¥ CXEMaTHYHbIM PHCYHKaM (KUJKOCTHBI TEpPMOMETpP, TEpMOC, MCUXPOMETP,
TUTPOMETpP, JBUraTellb BHYTPEHHEIO CrOpPaHUs, 3JCKTPOCKOI, PEOCTaT), COCTaBJIATH CXEMbI
ANIEKTPUYECKUX IETed ¢ TOCIeNIOBATeIbHBIM W IMapajUIeIbHBIM COCIMHEHHEM 3JIEMEHTOB,
pasznnyasi yCIOBHBIE 0003HAYEHUS 3JICMEHTOB ICKTPHUYCCKHX IICTICH;

o NPUBOJUTE TPUMEphl (HAXOIUTh HMHGOPMAIMIO O TPUMEpax) MPAKTHIECKOTO
UCIOJb30BaHUsl (PU3MYECKUX 3HAHHWI B MOBCEJIHEBHOW JKU3HU Ui oOecrieueHusi 0€301acHOCTH
npu oOpalieHHH ¢ MNpUOOpaMU M TEXHHUYECKMMH YCTPOWCTBAMH, COXPAHCHHS 3II0OPOBbSI U
COOJIFOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEJICHUS B OKPY)KAIOLICH Cpeie;

o OCYIIECTBIISATh TOUCK MH(popMarmu Gu3nueckoro cojaepkanus B VHTepHere, Ha
OCHOBE HMMEIOLIUXCS 3HAHUN M TMyTEM CpPaBHEHHUS JONOJIHUTEIHLHBIX WCTOYHUKOB BBIJICISATH
nH(OPMAIINIO, KOTOpas SBISETCS MPOTUBOPEUNBON MITH MOXKET OBITh HEJIOCTOBEPHOM;

o UCIIONIb30BaTh TMPHU BBIMIOJIHEHWH YYEOHBIX 3aJaHUil  HAayYHO--TIOMYJSPHYIO
TUTEpaTypy (U3NYECKOTO COJEp:KaHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceTu HHTepHer,
BIIaJIeTh MpUEMAMHU KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUA U3 OIHOMN
3HAKOBOW CHUCTEMBI B APYTYIO;

o co37aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPAaTKHE YCTHBIE COOOIIeHus, 0000mmas
MH(OPMAIIUIO U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COACPKAHHS, B TOM YHUCIIE MYyOIHYHO
MPEJICTABIATh PE3YNbTaThl MPOCKTHOW WM HCCIENOBATENbCKONW AESITeTbHOCTH, TPU ITOM
IPaMOTHO HCIIONB30BAaTh W3YUEHHBIM MOHATHUIHBINA ammapaT Kypca (U3HUKH, COMPOBOXKIATH
BBICTYIUICHHE TIPE3EHTAIIHEIH;
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° IIPU BBITIOJIHEHUHM YYEOHBIX MPOCKTOB U HCCIEAOBAHUN (DU3NYSCKUX TPOIECCOB
pacmpenensaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 33/Ja4aMHU, CICAUTH 32
BBITIOJIHEHUEM TUTaHA JICUCTBUH M KOPPEKTHUPOBATH €ro, aJeKBAaTHO OIICHUBATH COOCTBEHHBIN
BKJIaJl B JESATEIBHOCTh TPYIIbI, BHICTpPAaMBAaTh KOMMYHUKAaTUBHOE B3aWMOJCHCTBUE, MPOSBIISS
TOTOBHOCTP pa3pemaTh KOHQIUKTHI.

K xonmy oOydueHus B 9 kjiacce mpeIMETHBIC Pe3yabTaThl Ha 0A30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUYAIONINXCS YMEHHH:

° UCIIOJIb30BaTh TOHSTHS: CHUCTeMa OTCuéra, mMaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO NBIDKEHUS, nedopMarius (ynpyras, IiacTUdeckas), TPeHHE,
IIEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh M IEPETPYy3KH, LEHTP TSKECTH, aOCOJIFOTHO
TBEPIIOE TETO, IEHTP TSHKECTH TBEPIOTO TEJa, PABHOBECUE, MEXaHUYECKUE KOJICOAHUS U BOJIHBI,
3BYK, MH(QPA3BYK M YIBTPA3BYK, dJIEKTPOMArHUTHBIC BOJIHBI, KA AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPHI UCIYCKAaHUs M TIOTJIONIeHUs, alb(da-, OeTa- u
raMMa-u3JIydeHHsl, U30TOIIbI, SiZICpPHAst DHEPTETHKA;

° pasnuuaTh sSBJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE ABMKCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBWXKEHHE, CBOOOJHOE TAaJCHHE TeJ, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TEJ, PEaKTUBHOE JBI)KCHHE, KOjeOaTeIbHOe
JMBIDKEHHE (3aTyXalIllne W BBIHYKJEHHBIE KOJIEOAHWs), PE30HAHC, BOJHOBOE [BIDKCHUE,
OTPaKEHHE 3BYKa, MPIMOJIMHEHHOE pPACHpOCTpPaHEHHE, OTPpaXCHHE M TIPEIOMJICHHE CBETa,
MOJTHOE€ BHYTPEHHEE OTpa)X€HHWE CBETa, Pa3jioKeHHE OEelIoro CBeTa B CHEKTP U CIIOXEHUE
CIEKTPaJIbHBIX IIBETOB, TUCIEPCHS CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTH, BO3HWKHOBEHHE
JUHEWYATOTO CHEKTpa HW3JIyYEHHUs) IO ONHCAHUI0 WX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIKX JaHHOE (PU3HUECKOE SIBJICHHCE;

° pacro3HaBaTh TPOSIBJICHUE H3YYCHHBIX (DU3UYECKUX SIBJICHUH B OKpPYKAIOIIEM
Mupe (B TOM uucie (pu3nyeckue SBICHUS B MPUPOJEC: NMPUIMBHI U OTIHUBBI, ABUKEHUE TUIAHET
ConHEYHOM CHCTEMBI, PEAKTHBHOE JIBIKEHHWE JKHUBBIX OPTraHU3MOB, BOCIIPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACCHHE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3XO, I[BETA TEJ, ONTHYCCKUE
SBJICHUS B TPUPOJIEC, OHOJIOTHYECKOE JIEWCTBHE BHUIAMUMOTO, YIbTPA(PHOJIETOBOTO H
PEHTI€HOBCKOTO M3Jy4eHUH, €CTECTBEHHBIM pPaJUOAKTHBHBIM (OH, KOCMHYECKHE JIy4H,
PaIMOAKTUBHOE M3TyYeHHUE MPHUPOIHBIX MUHEPAJIOB, JICHCTBUE PAAMOAKTHUBHBIX W3JIyYeHUU Ha
OpraHu3M 4eJIOBEKa), MPH ITOM TEPEBOJUTh NPAKTHYECKYIO 3a/1ady B Yy4eOHYIO, BBIICISTH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECKHUX SBICHHM;

° OTNMCBHIBATh M3YyYCHHBIE CBOWCTBA Tel M (PU3WYECKHUE SBJICHHS, HCIOIb3Ys
(bu3UYecKre BETMYMHBI (CPEAHSS U MTHOBEHHAs! CKOPOCTh TeJla IIPH HEPAaBHOMEPHOM JIBUKEHUH,
YCKOpEHHUE, IepeMellleHre, MyTh, YIJIOBas CKOPOCTh, CHJa TPEHMs, CHJIa YIPYroCTH, CHJia
TSYKECTH, YCKOpEHHE CBOOOJHOrO MAaJCHUS, BeC Tela, HMIYJIbC Tela, WMIYJIbC CHIIBI,
MEXaHWYecKas pabdoTa M MOIIMHOCTb, IOTCHIMAJIbHAs SHEPrHs Tella, IOJHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, TMOTEHIMAlIbHAs SHEPrus CKATOW MPYXKUHBI, KUHETUYECKash SHEpPrus,
MOJIHAsE MEXaHU4YeCcKas SHEPTHUsl, IEPUOJI M 4acTOTa KoJIeOaHH, ATMHA BOJIHBI, TPOMKOCTB 3BYKa
M BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTelb MPEIIOMJICHUS CPEJIbl), IPH ONMCAHUM MPABHIIBHO
TPaKTOBATh PUIUYECKHUI CMBICI UCIIOJIb3YEMbBIX BEIMUUH, 0003HAUYCHUS U €IUHUIIBI (PU3UIECKUX
BEITUYMH, HAXOJIUTh (POPMYINBI, CBS3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMHU
BETTUYMHAMHU, CTPOUTH IPaPUKU N3yYECHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEINYMH;

° XapaKTepH30BaTh CBOICTBa Tel, GU3NYECKUE SBICHUS WM TMPOIIECCHI, HCIONb3Ys
3aKOH COXPAaHEHHUS SHEPruM, 3aKOH BCEMUPHOTO TATOTEHHUS, MPUHLUII CYNEPIO3UIUN CHIIL,
MPUHLUI OTHOCUTENBHOCTH ['anuines, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI
OTPAKEHUS U TPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsAJIOBOTO M MACCOBOTO YHUCEN IMpHU
SIEPHBIX PEAKIUAX, TMPU ITOM JIaBaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA U 3alHCHIBATH €ro
MAaTeMaTHYECKOE BbIPAKEHUE;
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J OOBSICHATH (PU3MYECKHEe MPOLECCH U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallU MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh HPUYMHHO--CIIEJCTBEHHBIC
CBSI3H, CTPOUTh OOBACHEHNE U3 2—3 JIOTMYECKUX IIAaroB ¢ ONOPOil Ha 2—3 U3y4YEHHBIX CBONCTBA
bu3nvecKux ABICHUM, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemaTth pacy€THhIC 3a4ayu (ONMUparolIMecs Ha CUCTeMY M3 2—3 ypaBHEHHUN),
UCTIOJIB3Ysl 3aKOHBI U (hOpMyJIbI, CBA3BIBAIOIIME (PU3MUECKHE BEIWYMHBI: HA OCHOBE aHAIM3a
YCTIOBHSI 33/1a4M 3aIMCHIBATh KPAaTKOE YCJIOBHE, BBISBIIATH HEIOCTAIONIME WM H30BITOYHBIC
JaHHBIE, BBIOMPATh 3aKOHBI M (POPMYIBI, HEOOXOJUMBIE Ul PEHICHHUs, IPOBOJUTH PACUETHl H
OILICHUBATh PEATMCTUYHOCTD MOJYIEHHOTO 3HAYCHUS (PU3NIECKOIN BETMUNHBL

o pacrio3HaBaTh HPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIH (PU3HMUYECKHX
METOJIOB, HCIIOJNB3ysl OIMCAaHHWE WCCIEOBAaHUS, BBIJIEISATh IPOBEPSIEMOE TPEAIOJIOKEHNUE,
OIICHUBATh  MPAaBWJIBHOCTh TOPSAKA TPOBEACHUS  WCCIEIOBAaHUS, JeNaTh  BBIBOJIBI,
MHTEPIPETHPOBATH PE3YNIbTATHl HAOIIOICHUI U OTBITOB;

. MPOBOJIUTH OTBITH MO0 HAOIMIOACHUIO (PU3MUECKUX SBICHUH WM (DU3NIECKUX
CBOWCTB Tel (M3y4eHHe BTOPOTo 3akoHa HbloTOHa, 3aKkOHA COXpaHEHHS YHEPTHHU, 3aBUCHMOCTH
nepruosia KoJeOaHWH TPYKWHHOTO MasTHHUKAa OT MAacChl Tpy3a W IKECTKOCTH NPYXKHUHBI U
HE3aBUCUMOCTh OT aMIUIUTYIBI MalbIX KOJeOaHWH, MPSMOJIUHEHHOE PacIpOCTpaHEHHE CBETa,
paszioxeHue Oenoro cBera B CIEKTP, U3yYCHHE CBOWCTB M300paKCHUS B TUIOCKOM 3epKayie U
CBOMCTB M300paKeHUS MTPEeMETa B COOMparomiei JInH3e, HaOII0ICHHE CTUIOIIHBIX U JIMHEHYaThIX
CIIEKTPOB U3JIy4EHHUS): CaMOCTOSITENIPHO CcoOWMpaTh YCTAaHOBKY U3 HW30BITOYHOTO Habopa
000pyIOBaHUsI, OUCHIBATH X0 OTIBITA U €T0 PE3yIbTAThI, (POPMYINPOBATH BHIBOIHI;

o MIPOBOJIUTH TIPH HEOOXOAUMOCTH CEPHUIO MPSMBIX H3MEPEHHIA, OTIPEICIISIsl CpeIHee
3HAYCHHE U3MEPSIEMON BeTUYUHBI ((DOKYCHOE PacCTOsTHUE COOMPAOIICH JTMH3BI), 000CHOBHIBATH
BBIOOD crtoco0a n3mMepeHus (M3MEPUTEIIBHOTO MPUOopa);

o MPOBOJUTH  MCCIENOBAHUE  3aBUCUMOCTEH  (PU3MYECKUX  BEJIMYUH  C
HCIIOJIb30BAHMEM TPSMBIX W3MEPEHUH (3aBUCUMOCTD IyTU OT BPEMEHU IPHU PAaBHOYCKOPEHHOM
IBUKEHUHM 0€3 HayallbHOM CKOpOCTH, Mepuoja KojeOaHWH MaTeMaTH4ecKoro MasiTHUKa OT
JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPaXeHMsI CBETa OT yIia MaJeHUs U yrjia MpeloMIIEHUs OT
yria mnaJeHusd): IUIAHUPOBAaTh UCCIIENOBaHUE, CaMOCTOATEIbHO cOOHMpaTh YCTAaHOBKY,
(bukcupoBaTh Pe3yAbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKHX BEIMYMH B BUAE TAOIUI] U
rpaduKoB, eaTh BBIBOBI [0 pe3yJbTaTaM HCCIEI0BAHNUS;

o IPOBOJANTH KOCBEHHBIE M3MEpPEHHUs (DU3MUECKUX BEIUYUH (CPEAHSsl CKOPOCTh U
YCKOpEHHE Tella IMpU PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE CBOOOIHOIO MaeHMUS,
KECTKOCTh MPYKUHBI, KOIPPUIIMEHT TPEHUsI CKOJIbKEHHUS, MEXaHU4ecKasi paboTa U MOITHOCTb,
4acToTa U Mepuo] KojaebaHui MaTeMaTHUeCKOTrO M MPY>KUHHOTO MasTHUKOB, ONTHYECKasl CHUJia
coOuparomield  JHH3bL, PpPAAUOAaKTUBHBIA  (OH): MJIAHHUPOBATH U3MEpEHUs, codupaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBITIOJIHATH U3MEPEHHUSI, CIEAYS MPEII0KEHHOM HHCTPYKIIUH,
BBIYHCIISATH 3HAYCHHUE BEIMYMHBI U aHAIU3UPOBATH MOJTYUCHHBIE PE3YIbTATHI C YUETOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHUN;

o coOI0IaTh MpaBWJIa TEXHUKH 0€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
obopynoBaHuEM;
o pa3iMyath ~ OCHOBHBIC  TPU3HAKM  HW3YYCHHBIX  (DU3MUYECKHX  MOJIENCH:

MaTepuajibHasA TOYKaA, a0COJIFOTHO TBép)IOe TCIIO0, TOYEYHBIN UCTOUYHUK CBCTA4, JIy4, TOHKAaA JINH34,
ITaHETapHasA MOJCJIb ATOMaA, HYKJIOHHAsA MOACIIb aTOMHOT'O dpa,

L4 XapaKTCpU30BaThb MPUHIUIIBL JIEeNCTBUSA N3YyYCHHBIX HpI/I60pOB N TCXHHYCCKHUX
YCTpOﬁCTB C 01'[0p0171 Ha HUX OIIMCaHUuA (B TOM 4YHUCIIC: CIIMAOMCETP, HAATUUKH IIOJIOKCHUA,
pacCTosAHUA N YCKOPCHUSA, PpaKCTa, 3XO0JIOT, OYKH, IICPUCKOII, (I)OTO&HHapaT, OIITUYCCKUEC
CBCTOBOJbI, CIICKTPOCKOII, AO3UMETpP, KaMcpa BI/IJ'IBCOHa), HCIIOJIb3Yyd 3HAaHUA O CBOICTBaxX
(I)I/I3I/ILICCKI/IX SIBIICHUI U HCO6XOI{I/IMBIG (1)I/I3I/IHCCKI/IC 3aKOHOMCPHOCTH;,
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o HCIIOJIb30BATh CXEMblI MW CXEMATHUYHBIC PUCYHKH M3YYCHHBIX TCXHUUCCKUX
YCTPOKNCTB, U3MEPUTEIIBHBIX MPHUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEIICHUU YyIeOHO--
MPAKTUYECKHUX 3a/1a4, ONTUYCCKUE CXEMBI JIJISl TIOCTPOSHUS M300paKEHUH B IJIOCKOM 3epKayie U
coOuparorei JuH3e;

° NPUBOJUTE TPUMEPHI (HAXOIUTh HMHGOPMAIMIO O TpPUMeEpax) MPAKTHIECKOTO
UCIO0JIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HU JUld oOecrieuyeHus: 0e301acHOCTH
npu oOpameHud ¢ npudopaMu M TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBBS WU
COOITIOJICHHUS HOPM KOJIOTUYECKOTO TIOBEJICHUS B OKPY)KAIOIIEH Cpeie;

° OCYIIECTBIISITh TMOUCK HH(popManmu (U3N4IecKoro conepxkanus B HHTepHere,
CaMOCTOSITENIBHO  (OPMYIUPYs  TMOUCKOBBIM  3ampoc, HAXOAWTh IMYTH  OMpEIEICHUS
JIOCTOBEPHOCTH TOJIy4€HHON WH(OpPMAIIMK HA OCHOBE MMEIOIIUXCS 3HAHUI U JOTIOJTHUTEIBHBIX
HUCTOYHHKOB,

° WCIIOJIb30BAaTh MPH BBINOJHEHUH Y4YEOHBIX 3aJaHMi Hay4HO--TIOMYJISPHYIO
nuTepaTypy (GU3MYECKOTO COJEp’KaHMsl, CIpPaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHeT,
BIIAJETh MpUEMAMH KOHCIIEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHus HHGOpPMalUU U3 OJHOMN
3HAKOBOU CUCTEMBI B IPYT'YIO;

° cO31aBaThb CcOOCTBEHHBLIE IMHMCHLMEHHBLIE U YCTHBIC COO6HICHI/I5[ Ha OCHOBC
nH(pOpPMAaLUK U3 HECKOJIbKMX UCTOYHUKOB (PU3NYECKOIO COJEpKaHUs, IMYOIUYHO MPEJICTaBISITh
PE3YIbTATHI HpOeKTHOﬁ i I/ICCJIe}IOBaTeHBCKOﬁ ACATCIIBHOCTH, IIpXU OJ3TOM TI'PaMOTHO
MCI0JIb30BaTh U3Y4YEHHBIN MOHATHUHHBIN anmapaTr u3yd4aeMoro paszena (pU3uKu U COmpoBOXKIAThH
BBICTYIUICHHE MTpEe3eHTalNeN ¢ y4ETOM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (PPOBbHIE)
n/n NMPOrpaMmblI Bcero Kontpoabuvie | Hparririeckie o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznes 1. @u3uka u e€ poJib B NO3HAHUHM OKPY/KAIOLIEro MHUpa
bu6moreka [IOK
1.1 dusnyecKre BEINYHHBI 2 1 https://m.edso0.ru/7f416194
https://resh.edu.ru/
bu6moreka [IOK
1.2 dusnka - HayKa O IPUPOJIE 2 https://m.edsoo.ru/7f416194
https://resh.edu.ru/
bu6moreka [IOK
1.3 EcrecTBeHHOHAYYHBIH METO/] IIO3HAHHS 2 1 https://m.edso0.ru/7f416194
https://resh.edu.ru/
Hroro no pazgeny 6
Pa3znea 2. IlepBoHayasibHble CBeJIeHHS 0 CTPOEHUH BellecTBa
bubnuoreka [JOK
2.1 CrpoeHue BelecTBa 1 https://m.edso0.ru/7f416194
https://resh.edu.ru/
. bu6mmoreka [JOK
2.2 fjﬁ:ﬁiﬁe 11 BITHMOACHCTRIC HACTHH 2 1 https://m.edso0.ru/7f416194
https://resh.edu.ru/
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK

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

https://resh.edu.ru/

Hroro no pazgeny 5)
Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJl
bu6mmoreka [IOK
3.1 MexaHHu4eCcKoe IBHKEHNE 3 https://m.edso0.ru/7f416194
https://resh.edu.ru/
bubmmoreka [{OK
3.2 Wueprus, Macca, MIOTHOCTb 4 https://m.edso0.ru/7f416194
https://resh.edu.ru/
bu6moreka [IOK
3.3 Cuna. Bunsr cun 14 https://m.edso0.ru/7f416194
https://resh.edu.ru/
Hroro mo pazgeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH M ra30B
Hasnenue. [lepenaya naBneHus: TBEPAbIMU bubmmorexa [IOK
4.1 CTAMIL HIIKOCTAMH H 1a3aMH 3 https://m.edsoo.ru/7f416194
’ https://resh.edu.ru/
bu6mmoreka [JOK
4.2 JlaBiieHne XUIAKOCTH 5 https://m.edso0.ru/7f416194
https://resh.edu.ru/
bubnuoreka [JOK
4.3 AtMocdepHoOe naBieHue 6 https://m.edsoo.ru/7f416194
https://resh.edu.ru/
N " bubmuoreka [JOK
4.4 JleHCTBHE KHAKOCTH 1 rasa Ha MOTpyKEHHOe 7 https://m.edso0.ru/7f416194

B HUX TCJIO

https://resh.edu.ru/
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Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHoCTb. DHEprus
bu6mmoreka [{OK
5.1 Pabora n MomHOCTB 3 1 https://m.edsoo.ru/7f416194
https://resh.edu.ru/
bubmmoreka [IOK
5.2 [TpocThie MEXaHM3MBbI 4 1 https://m.edsoo0.ru/7f416194
https://resh.edu.ru/
bu6moreka [IOK
5.3 MexaHn4ecKkasi JHePT sl 4 1 1 https://m.edsoo.ru/7f416194
https://resh.edu.ru/
5.4 [TpomexxyTounast (rogoBasi)aTTeCTaIHs 1 1
Hroro mo pazgeny 12
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KVIACC
KosnyecTBO 4yacoB
HaumenoBaHue pa3ie/ioB U TeM JuexkTpoHHbIe (HU(pPOBLIE)
Ne i/mn Konrpoabnsie | IlpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTbI padoThI
Paspnen 1. TenioBblie siBIeHUS
bu6mmoreka [JOK
1.1 CtpoeHue U CBOMCTBA BellleCTBa 7 https://m.edsoo.ru/7f4181ce

https://resh.edu.ru/
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bubnuoreka [IOK

1.2 TerutoBble mpo1ecchl 21 5 https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
Wroro mo pazueny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SIBJIEHUS
DIeKTpUYeCKUe 3apsaabl. 3apsHKEeHHBIE Tea bubmorexa HOK
2.1 T x BEaHMO eﬁchns - 8P 7 1 https://m.edsoo.ru/7f4181ce
a https://resh.edu.ru/
bu6moreka [IOK
2.2 [TocTOSIHHBIH AMEKTPUUSCKHUIA TOK 19 7 https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
bu6moreka [IOK
2.3 MarauTHsbI€ BICHUS 6 15 https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
bu6mmoreka [IOK
2.4 DJIeKTPOMArHUTHAS HHIYKIUS 4 https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
2.5 [IpomexxyTouHast (rogoBasi) aTeecTalus 1
Utoro no pazneny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (U poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThbI
Paznen 1. Mexanuveckue siBJIEHUS
MexaHu4eckoe ABUKEHUE U CIIOCOOBI €T0 bubmmorexa LIOK
1.1 OICAHIS 10 1 https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
bu6mmoreka [IOK
1.2 B3aumopeiictue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
bu6moreka [IOK
1.3 3aKOHBI COXPaHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
Hroro mo pazgeny 40
Paznen 2. Mexann4decKue KoJ1e0aHUA H BOJHEI
bu6mmoreka [JOK
2.1 MexaHHYeCKHE KOJIeOa s 7 3 https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
bubnuoreka [JOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
Hroro no paszneny 15
Pasnen 3. DiileKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DNEKTPOMarHUTHOE MOJIE U 6 2 bubnuorexa [IOK



https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/

QJICKTPOMAIrHUTHLIC BOJIHBL

https://m.edsoo.ru/7f41a4a6

https://resh.edu.ru/

Wroro mo pazueny 6
Paznen 4. CBeToBbBI€ sIBJI€HUS
bubmmoreka [{OK
4.1 3aKOHBI pacIpoCTPAHEHHS CBETA 6 https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
bubmmoreka [{OK
4.2 JIMH3BI U ONITUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
bu6moreka [IOK
4.3 Pasnoxxenne 6€0ro CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
Hroro mo pazgeny 15
Pa3nen 5. KBanToBble fiBJIeHUSA
bu6mmoreka [JOK
5.1 HcnyckaHue 1 MOTIIONIEHHE CBETa aTOMOM 4 https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
bubnuoreka [JOK
5.2 CtpoeHre aTOMHOTO sipa 6 https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
bu6mmoreka [JOK
5.3 SInepHbie peakuun 7 https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/
Hroro no paszneny 17

Pa3nea 6. IloBTopuTe1bHO-0000 a0 1M MOYJIb
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[ToBTOpEeHME U 00OOIICHUE COMCPIKAHMS bubmmorexa LIOK
6.1 hea EHSHKH 22 - 9m1<nacc AeP 8 2 https://m.edsoo.ru/7f41a4a6
P https://resh.edu.ru/
6.2 [IpomexyrouHas (rogoBas) aTTecTalus 1
Wroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

®dwusuka 7-i kmacc: 6a30Bblil ypoBeHb: yuebnuk [lepoiukun .M., BanoB A.U. 3-

e u3anue, nepepadoranHoe. AkmnuoHepHoe obmectBo «M3natenscTBo «IIpocBemnienuey.
®dwusuka 8- kimacc: 6a30Bblil ypoBeHb: yueOnuk [lepeiukun U. M., Banos A. U. 3-

€ u3anue, nepepadoraHHoe. AKiponepHoe oomectBo «M3marenscTBo «IIpocBenieHne
®usnka 9-i1 kiacc: 6a30BbIl YPOBEHb: YUEOHUK

[leppimkun U. M., T'yrauk E. M., UBanoB A. U., IletpoBa M. A. 3-¢ uzganue, nepepaboTaHHOE.
AxmmonepHoe obmectBo «M3marenscTBo «lIpocBenienney.

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

A.E.Mapon, E.A.Mapon. [Tunakruueckue marepuansl. @usuka 7. Mocksa «lIpocserienne» 2023
A.E.Mapon, E.A . Mapon. [Tunakruueckue marepuansl. ®usuka 8. Mocksa «lIpocsemnienne» 2023
A.E.Mapon, E.A.Mapon. [Tunakrudeckue Marepuainsl. @usuka 9. Mocksa «lIpocserienne» 2022
A.E.MapoHn, E.A.MapoHn, C.B. ITo3oiickuii. Coopauk BorpocoB u 3ama4. ®usmka 7. Mocksa «IIpocsenienue»
2023

A.E.MapoH, E.A.MapoHn, C.B.ITo3oiickuii. CoopHuK BorpocoB u 3anau. @usuka 8. MockBa «lIpocsemienue»
2023

A.E.MapoHn, E.A.MapoHn, C.B.ITo3oiickuii. CoopHrK BorpocoB u 3amad. @usuka 9. MockBa «lIpocsemienne»
2023

O. A. Yepnukoga, C. H. I'manenxosa, B. B. Kynpssues. ®@usnka: 7-it kiacc: 6a30BbIi YpOBEHb: METOINIECKOE
nocobue k yueonuky . M. Ieppimkuna, A. U. UBanosa, /— 3-e usn., nepepad. — Mocksa : [IpocBeiiienue,
2023.

O. A. Yepnukoga, C. H. I'manenxosa, B. B. Kynpssues. ®@usnka: 8-if kitacc: 6a30BbIi YpOBEHb: METOINIECKOE
mocobue k yuebuuky . M. Ilepeimkuna, A. Y. UsanoBa, /— 3-¢ u3j., mepepad. — Mocksa: IIpocsenienue,
2023.

O. A. Yepuurona, C. H. I'manenkoBa, B. B. KyapsBres. @usnka: 9-i knacc: 6a30BbId YPOBEHB: METOHIECKOE
nocooue k yueOnuky M. M. Ilepoimikuna, E. M. I'yrauk, A. . Banosa, M. A. Ilerposoii / — 3-¢ u3n., nepepad.
— Mockasa: IIpocsemenne, 2023.

HNHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
bu6mmoreka [IOK

https://m.edso0.ru/7f416194

https://resh.edu.ru/
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