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PaGouas mporpamma mo (u3uKe Ha ypoBEHb OCHOBHOTO O0IIEero 00pa3oBaHuUs s
oOyuaromuxcs 7-9-x kiaccoB MKOY Cmrocapesckas OILl pazpaboTaHa B COOTBETCTBHH C
TpeOOBAHUSIMU:

o ®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 o6pazoBanuu B Poccuiickoit
Denepauuny;

o mpukaza Munnpocsemenus ot 17.12.2010 Ne 1897 «O06 yTBepxkacHIN
denepanbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEeILHOTO CTaHAPTa OCHOBHOTO O0IIEro
00pazoBaHUs»,

o npuka3za Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBepxkaeHuu deaepaibHON
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs»;

o mnpuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsiaka
OpraHHu3aly U OCYIIECTBIICHUSI 00pa30BaTEeNbHOM IEATEIBHOCTH 110 OCHOBHBIM
0011eo0pa3oBaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM HadaIBHOTO OOIIEeTo,
OCHOBHOTO OOIIIETO U CPEeHEro 00IIero 00pa3oBaHus»;

e KOHIICTIIVH MPEToJaBaHus yaeOHOTo nmpeamera «Du3ukay;,

e CII 2.4.3648-20 «CaHuTapHO-3IUAEMUOIOTHUECKHE TPEOOBAHUS K OPTaHU3AIUSIM
BOCTIMTaHUS U O0OYUEHUSI, OTIbIXA M O3JJOPOBJICHUS JACTCH U MOJIOJICKHY, YTBEPIKICHHBIX
MOCTAHOBJICHUEM IJIaBHOT'O caHuTapHoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHn4eckrne HOPMATUBBI U TPEOOBaHUS K 00ECTICUCHHIO
0e30macHOCTH M (MJK) O€3BPEAHOCTH IS YesIoBeKa (aKTOPOB CPebl OOMTaHUS»,
YTBEPKACHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOrO IJIaHa OCHOBHOTO OOIIET0 00pa30BaHusl, YyTBEP)KIEHHOTO MPUKA30M
mupektopa MKOY Cmrocapesckas OLL ot 30.08.2023 Ne 1 «O0 yTBepx’a€HUU OCHOBHOMN
00pa3oBaTeNnbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs»;

Pabouas nporpaMma opreHTHPOBaHa Ha II€JIEBbIEe IPUOPUTETHI, CPOPMYITUPOBAHHBIE B
denepanpHON paboueii mporpaMme BOCIIUTAHUS U B pabodei nmporpamme Bociutanuss MKOY
Cmocapesckas OILLL

[IporpamMma no ¢pu3mke Ha ypoBHE OCHOBHOTO 00I1I€ro 00pa30BaHuUs COCTaBJIeHA Ha
OCHOBE ITOJIO’KEHHH 1 TpeOOBaHUN K pe3ysbTaTaM OCBOEHHs Ha 6a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHO MTporpammel, npeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yueToM
denepanbHOI paboueil mporpaMmsel BocniuTanust 1 KoHuenuu npemnoiaBaHust yueOHOTo
npeamera «Pu3nKay.

Coneprxanue mporpamMMsl 1o (GpuU3KMKe HapaBiIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOW IPaMOTHOCTH OOYYaIOLUXCs U OpraHU3alNio U3ydyeHus: GU3UKHU Ha JAESITeIbHOCTHON
ocHoBe. B nporpamme 1no ¢u3nke yd4uThIBarOTCS BO3MOKHOCTH YU€OHOT O IpeiMeTa B
peanuzanuu TpedoBanuit GI'OC OO0 k mIaHUPyEeMbIM JIMYHOCTHBIM U METaPEeIMETHBIM
pe3yibTaTtaM 00y4eHus, a TAK)Ke MEKITPEIMETHbIE CBA3H €CTECTBEHHO-HAYYHbBIX YUEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[Tporpamma no ¢pu3MKe ycTaHaBIMBAET paclipeiesieHne yueOHOro Marepuara o rojam
00ydeHus (1o Kiraccam), peayiaracT MPUMEPHYIO MOCIEI0BATeIbHOCTh U3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOTO CONEPIKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaromMXcs.

ITporpamma o ¢usnke papaboTaHa C LENbI0 OKa3aHUS METOINYECKOM MOMOIIN
YYHUTEIO B CO3IaHUH paboveil MporpaMMbl IO YIEOHOMY TIPEIMETY.

dusnka ABISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEIMETOB, MMOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE MIPOLIECCOB U SBJICHUH, U3ydaeMbIX
XUMHEH, OMOJIOTHel, acTpoHOMUEH U pU3MUecKoil reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHO-
Hay4YHYIO0 KapTUHY MUpa, IPEA0CTaBIsIeT HanboJee siCHble 00pa3iibl IPUMEHEHHUS Hay4YHOTO
METO/1a MO3HAHUS, TO €CTh CII0CO0a MOTyYeHUs JOCTOBEPHBIX 3HAHUM O MHUpE.



OpnHa U3 r1aBHBIX 337a4 PU3NUECKOro 00pa3oBaHus B CTPYKType 0011ero oopa3zoBanus
COCTOUT B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHON I'PAMOTHOCTH U MHTEpEca K HayKe y
oOyyJarouuxcs.

N3yuenne ¢pu3uku Ha 6a30BOM ypOBHE IPEAINOIaraeT OBJIaIeHUE CIeTyIOIUMHI
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!

e HAy4HO OOBSCHSTH SBJICHHUS;

e OIEHHUBATH ¥ IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e MHTEPIPETUPOBATH JJAHHBIC U UCIOJIB30BATh HAYUHBIE J0KA3aTEIbCTBA /IS
II0JIyYEHUS BBIBOJIOB.

Ienu n3yyenus GpU3MKKU Ha ypOBHE OCHOBHOI'O OOIIIEro 00pa30BaHMsl ONPE/IEIICHbI B
Konuenmun npenoaaBanus yueOHoro npeamera « Pusnka B 00pazoBaTeIbHBIX OpraHU3aLUsAX
Poccuiickoii @enepanum, peaau3yoLux OCHOBHbIE 00111e00pa3oBaTeIbHbIe IPOI'PAMMBI,
yTBep:KIeHHOHU pemenrem Kosuternn Munucrepcrsa npocseenus Poccuniickoit denepanun
(mpotoxout ot 3 nexadbpst 2019 roma Ne [TK4BH).

Henun usyvyenus ¢pusuku:

e INpUOOpPETEHHE UHTEPECa U CTPEMIICHUS 00yUarOIUXCs K HAYYHOMY U3YUEHUIO
IPUPO/IbI, PA3BUTHE UX MHTEIIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

e Ppa3BUTHE NPEJCTABICHUI O HAYYHOM METO/I€ IO3HaHUA U (popMupoBaHHe
HCCJIEIOBATEILCKOIO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pPe3yJibTaTa U3yuyeHUs] OCHOB
CTPOCHUS MaTepuu U PyHAAMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opmMHpOBaHUE NPEICTABICHUHN 0 poiau (GU3MKH Ul Pa3BUTHS APYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUl;

e Ppa3BUTHE NPEJCTABICHUI 0 BOZBMOXKHBIX cepax Oynyuieil npodeccroHanibHOM
NeSITeTIbHOCTH, CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K AIIbHEHIIEMY 00y4EHHIO B 3TOM
HalpaBJICHUU.

JlocTikeHne 3TUX 1IeJIe MpOoTrpaMMBbl IO (PU3HUKE HA YPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHUs 00ecIeunBaeTCsl pelICHHEM CIISAYIOLINX 3a1a4:

e TpUOOpeTeHNe 3HaHUH O TUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, MIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TpUOOpEeTEeHNE YMEHUI ONMUCKHIBATh U OOBACHATH PU3NUYECKUE SIBICHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

e OCBOEHHE METOJIOB PEIIEHUS TPOCTEHIINX PACYETHBIX 33]1a4 C UCIOJIb30BaHUEM
bu3nuecKux Moeel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/]1a4;

e pa3BUTHE YMEHUI HAOIIOAATH MPUPOIHBIC SIBICHUS U BBINOIHSTH OIBITHI,
nabopaTopHble paboThl U SKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BaHUEM
M3MEPUTENIbHBIX TPUOOPOB;

e OCBOEHHE NMPUEMOB paboThl ¢ UH(pOpMaIel (PU3NIECKOTO COAEPIKaHuUs, BKITIOUast
MH(OPMALIMIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3UKHU, aHATTN3 U KPUTUUECKOE OLIEHUBAaHUE
uHpOpMaINH;

e 3HAKOMCTBO CO chepamu MpodhecCuOHATBLHOMN NeITeTbHOCTH, CBI3aHHBIMHU C
(GU3UKOI, U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha IOCTHKEHUAX (pru3nueckon
HayKH.

Ha uzydenue ¢usuku (6a30Bblil ypoBeHb) Ha YpOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHUs
oTBOAMTCS 238 yacoB: B 7-M Kjacce — 68 yacoB (2 yaca B HeZIeNI0), B 8-M Kitacce — 68 gacoB (2
gaca B He/lel0), B 9-m kiacce — 102 gaca (3 yaca B HE/ICIIO).

[Ipennaraemslii B mporpamMme 1o Gpu3uke rnepeueHs J1adopaTOPHBIX pabOT U OIBITOB
HOCUT PEKOMEH/IaTeIbHbIN XapakTep, YUUTeINb JeflaeT BEIOOp MpoBeeHHs Ja00paTOPHBIX paboT
Y OTIBITOB C YYETOM MHAUBUAYAIBHBIX 0COOEHHOCTEN 00yUarouxcs, CIUCKa
AKCIEPUMEHTAJIbHBIX 3aJaHUH, IIPEUIaraéMbIX B paMKaX OCHOBHOI'O F'OCYAApCTBEHHOTO
9K3aMeHa Mo (PU3UKe.



Jyig peanu3anuu mporpaMMbl UCTIONIB3YIOTCS YUeOHUKH, TONMYIICHHBIE K
MCIOJIb30BAHUIO MIPH peaIn3alii UMEIOIUX FOCYAapCTBEHHYIO aKKPEIUTAIUIO
00pa30BaTeNbHBIX TPOrpaMM Ha4aIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeHEro 00IIero
00pa3oBaHMs OPraHU3alKSIMHU, OCYIIECTBISIOIUMU 00Pa30BaTEIbHYIO IEATEIbHOCTh, IPUKA30M
Munnpocsenienust ot 21.09.2022 Ne 858:

o ®usmka: 7-# kjacc: 6a30BbIiA YpOBeHb: yueOHUK, 7 kiacc/ Ileprpimkun .M., BaHoB
A.N., Aximonepnoe obuiectBo «M3narensctBo "lIpocBenienue"»;

o ®usmuka: 8- kiacc: 6a30BbI YpOBEHB: yueOHUK, 8 kinacc/ [leppimkun 1. M.,
WBanoB A. U., AkunonepHoe obmectBo «M3narenscto "[IpocBemenue»;

o ®dusuka: 9-i kiacc: 6a30BbI YpOBeHB: yueOHUK, 9 kiacc/ [lepoimkun 1. M.,
I'yrauk E. M., VBanoB A. U., [letpoBa M. A., AkiinorepHoe oomiecTBo «M31aTenscTBo
"[IpocBenienue »;

DNeKTpOHHBIE 00Pa30BATEIBHBIC PECYPCHI, TOMYIICHHBIE K UCIIOIb30BAHUIO TIPH
peann3alnuyi UMEIOIIUX TOCYJapCTBEHHYIO aKKPEAUTAIINIO0 00pa30BaTEIbHBIX MPOTPaMM
Ha4YaJIbHOT'O OOIIET0, OCHOBHOI'O 00IIEro, CPEAHET0 00IIero 00pa3oBaHus IPUKA30M
Munnpocsenienust ot 02.08.2022 Ne 653:

o ®dusuka, 7 knacc, PI'AOY JIIO «Axkanemus Munnpocsemienus: Poccumny;

o ®usuka, 8 knacc, PI'AOY IO «Akanemuss MunnpocsenieHus: Poccuny;

o ®dusuka, 9 xknacc, PI'AOY JII1O «Akagemus Munnpocsemenus: Poccumny;

COAEPXAHUE YYEBHOI'O ITPE/IMETA

7-i knace

Paszpnen 1. dusuka u ee poJib B NO3HAHUM OKPYKAKOLIEro MUpA.

®usnka — Hayka o npupoze. SABnenus npupoasl. PusndecKue ABICHU: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennuuHbL. M3mepenne ¢pusznyecknx BenuunH. Ouzndeckue npudopsl.
ITorpemHocTs n3MepeHuid. MexayHapoaHas CUCTEMa €IMHMII.

Kak ¢u3uka u apyrue ectecTBeHHbIE HAyKU U3y4aloT MpUpoAy. EcTecTBeHHO-HAY4HBII
METO/1 [T03HaHUA: HaOJroIeH!e, TOCTAaHOBKA HAyYHOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTES,
HKCIIEPUMEHT IO MPOBEPKE IMIOTE3, 00BsICHEHNE HAa0II01aeMoro siBieHus. Onucanue
(bu3NUeCKUX SBJICHUH C ITOMOIIBIO MOJIETEH.

JdemoncTpanmu.

1. MexaHnueckue, TEMIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®uznyeckue NpudOpPHI U MpoIeypa IPsIMbIX U3MEPEHUIN aHAJIOTOBBIM U LIU(POBBIM
npubopoM.

JlaGopaTopHble paGoThI U ONBITHI.
OnpezneneHue LeHbI IeNEeHUs LKaJIbl HK3MEPUTEIHLHOI0 Ipudopa.
N3mepenne pacCcTOsTHUM.
N3mepenue o6bemMa KUAKOCTH U TBEPAOTO Teja.
Ornpenenenne pa3MepoB MAJIbIX TEJ.

5. W3Mmepenue teMieparypsl Ipy MOMOLIH KUAKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEpaTypBhl.

6. IIpoBenenue nccner0BaHus MO MIPOBEPKE MMIIOTE3BI: 1aIbHOCTD MOJIETA IIAPHKa,
MYIEHHOTO TOPU30HTANIbHO, TeM O0JIbIlIe, 4YeM OOJIbIIIE BHICOTA ITyCKA.

Pasnen 2. [lepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CrpoeHnue BenecTBa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JIBmxeHue yactull BeuiectBa. CBsi3b CKOPOCTH JABMKEHHUS YaCTHULL C TEMIIEPATYPOH.
BpoynoBckoe nBmxenue, muddysus. BzanmoneiictBue 4acTHIl BelecTBa: NPUTHKEHUE U
OTTAJIKUBAHUE.
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ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE ra30B, KUIKOCTEH U TBEPABIX
(xpuctamnyeckux) Tesl. B3auMocBs3b MeXy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIxX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHBIX COCTOSTHHIMA
BOJIBI.

JdeMoHcTpanuu.

1. HaGmronenue 6pOyHOBCKOTO JBHYKEHUS.

2. Habmonenue nuddysun.

3. Habnionenue siBIeHUN, OOBICHSIIONINXCS TPUTHXKEHUEM HIIM OTTAIKUBAHUEM YaCTHUI]
BELIECTBA.

JlabGopaTopHblie padOThI M ONBITHI.

1. Ouenka auamerpa aToma METOAOM PsIIOB (C UCToNIb3oBaHueM (hoTorpaduwii).

2. OnbIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIUPEHUS Fa30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYISIPHOTO PUTSKEHHUSL.

Paznen 3. /IBu:keHUe U B3auMojaeiicTBUE TeJl.

Mexanuueckoe ABuxkeHuE. PaBHOMEpHOE U HepaBHOMEpHOE JIBIKeHHE. CKOPOCTD.
CpenHsist CKOpOCTh TP HEPABHOMEPHOM JIB>KEHUH. Pacder nmyTu U BpeMeHU JABUKECHUSI.

SBnenue unepuu. 3aKoH UHEepUUU. B3auMoaeiicTBue Tesn Kak MpuIrnHa N3MEHEHUS
CKOPOCTH JIBH>KEHMS Tell. Macca kak Mepa HHepTHOCTH Teina. [InoTHocTh BemecTBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IUHUIE 00beMa BEIICCTBA.

Cuta kak XxapakTepucTUKa B3aumoiercTBus Tenl. Cuila ynpyroctu u 3akoH ['yka.
W3mepenne cuiibl C MOMOIIBIO0 JUHAMOMETpA. SIBJIeHNe TATOTeHUS U criia Tsbkectu. Cuiia
TSKECTU Ha JApyrux muaHerax. Bec rena. HeBecomocTs. CnoxxeHue cuil, HapaBIeHHBIX 10
onHOM npsimoil. PaBHozelicTBytomas cuit. Cuna TpeHusi. TpeHHue CKONbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

JdemoHcTpanmu.

Habmroienne MexaHu4eckoro JBHKEHUS Tena.

H3mepenune ckopocTy MpsIMOJIMHEMHOTO JIBUXKECHHUSI.
Habnroienue siBJeHUs] HHEPITUH.

HabGmronenne n3MeHeHus: CKOPOCTHU MPU B3aMMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

. CroxxeHue Cuii, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.

JIaﬁopaTopHLIe padoThI M ONBITHI.

1. Onpenenenne CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIAPHKaA B KUJIKOCTH, MOJIETTH
AIIEKTPUYECKOTO aBTOMOOWIIS U T. [I.).

2. Onpenenenue cpeHeN CKOPOCTH CKOJIbKEHUS OpycKa WK [IapuKa [0 HAKIIOHHON
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHus (edopmaiun) Ipy>KUHbBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Teja 1
XapakTepa COMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBepAbIX TeJl, AKUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS M YBEIMUEHUS J1aBlieHus. [laBieHue rasa.
3aBUCHMOCTH JIaBIIEHUS Ta3a OT 00beMa, TemrepaTypsl. [lepenaya naBiaeHus TBEpABIMU TellaMH,
JKUJIKOCTSIMH U TazaMi. 3akoH [lackans. [TneBMaTHueckne MalHbl. 3aBUCUMOCTbD 1aBJICHUS
XKUAKOCTHU OT T1yOuHbl. ['uapocratndeckuii mapagokc. CooOmarommecs CoCyabl.
['mapaBnuyecKkre MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe aaBneHue. [[puduHbI CyIIieCTBOBAHUS BO3TYITHOM
o6omouku 3emiu. OnbiT Toppuuenu. U3mepenne arMmochepHOTO AaBiIeHUs. 3aBUCUMOCTh
aTMoc(epHOro JaBiIeHHs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsr mist usmepeHus
aTMOC(hEepHOTO JTaBJICHHUS.
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JlercTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [1naBanue ten. Bo3gyxomiaBanue.

JdeMoHcTpanuu.
3aBUCUMOCTB JaBJIEHUS Ia3a OT TEMIIEPATYPBhI.

Ilepenaya naBneHus KUIKOCTBIO U ra30oM.

CooOuiaromuecs CoCybl.

I'mppasinyeckuii pecc.

[IposiBnenue neicTBust aTMOCHEPHOTo JaBICHHUS.

3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00beMa MTOTPYKEHHOW YacTH Tena U
IJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLLIEH CHIIBI BECY BBITECHEHHOW JKHUJIKOCTH.

8. YcnoBue miaBaHus TeI: JIABAHUE UM MTOTPYKEHHE TeJl B 3aBUCUMOCTH OT
COOTHOUICHUS IUIOTHOCTEHN TENA U KUIKOCTH.

JlaGopaTopHblie padOThI M ONBITHI.

1. UccnenoBanue 3aBUCIMOCTH Beca Teja B BOJIE OT 00beMa IMOTPYKEHHOH B KHUIKOCTb
YacTH TeJa.

2. OnpeneneHre BbITATIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B
KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUIIbI, IEHCTBYIONIEH HaA TEJIO B
JKUJKOCTH, OT MACCHI TeJa.

4. OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIICH CHIIBI, IEUCTBYIOIIEH
Ha TEJO B KUAKOCTH, OT 00beMa MOTPYKEHHOH B KUJIKOCTh YACTH TeJa U OT IJIOTHOCTH
YKUJIKOCTH.

5. KoHcTpynpoBaHue apeomeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U ONIPEICIICHHE €€
IPY30II0BEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPrus.

Mexanunueckasi pabora. MoLIHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, OJI0K, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecust
peiuara. [IpumeHneHnre npaBuiia paBHOBECHS pblyara K 0JIOKy. «30JI0TO€ PaBUIIO» MEXaHUKHU.
KIIJ] mpocThix MexaHu3MoB. [IpocTbie MeXaHU3MEI B OBITY U TEXHUKE.

Mexanundeckas 3Heprus. Kunetnueckas u noteHuanbHas sueprus. [Ipespanienue
OJIHOTO BH/Ia MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

JdemoHcTpanmu.

1. IIpuMepsl MPOCTHIX MEXAaHU3MOB.

JlaGopaTopHble paGoThI U ONBITHI.

1. Onpenenenue paboOThI CHIIBI TPEHUS TP PABHOMEPHOM JABMKEHHUHU TeJa O
TOPU30HTAIILHON TOBEPXHOCTH.

2. UccnenoBanue ycnoBuid paBHOBECHUS phluara.

3. Usmepenne KI1/] HakTOHHOM MIIOCKOCTH.

4. V3ydeHue 3aKOHa COXPAHEHUSI MEXaHUYECKOW SHEPTUH.
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Pa3znen 6. TensioBble siBJIeHUS.

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUSI BEIIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPKIAIOIINE OCHOBHBIE MTOJI0KEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBep0TO0, JKUIKOTO M Ta3000pa3HOT0 COCTOSHUN BemecTBa. Kpucrammmiaeckue
u amopdusbie Tena. OObSICHEHNE CBOMCTB ra30B, JKUIKOCTEH U TBEP/IBIX TEJ HA OCHOBE
MOJIOKEHUH MOHeKYHHpHO—KI/IHeTI/IquKOI\/II TCOpHH. CMmaunBaHue U KalmUJIUIAPHBIC SABJICHUA.
TennoBoe pacHIMpeHne U CxKaTue.



Temnepatypa. CBs3b TEMIIEpATyphbl CO CKOPOCTBIO TEIIOBOT'O IBUYKEHUS YaCTHULL.
Brytpennsis sueprusi. CnocoObl H3MEHEHHsI BHYTPEHHEH SHEPTHH: TeTUIonepenada u
coBepieHre padoThl. Bupl Temonepeaayu: TeIONpOBOIHOCTh, KOHBEKIHS, U3TyUECHHUE.

KonnuecTBo TermioTel. Y aenbHas TEIUNIOEMKOCTh BelecTBa. Ternao00MeH U TemIoBOe
paBHOBecHe. YpaBHEHHE TeIIoBOro Oananca. [InaBnenne u oTBepeBaHNe KPUCTAITMYECKUX
BellecTB. Y AenbHas TerioTa miuasienus. [lapoodpazoBanue u konaeHcanus. Mcnapenue.
Kunenue. Y nenpHas temnora napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUSI OT
aTMoc(epHOro JaBIeHHUS.

Brnaxnocts Bo3ayXa.

OHeprus ToIIMBaA. Y IeibHAs TEIJI0TAa CTOPAHUS.

[Tpununs! paboTs! TermnoBbix apurarenei KI1/] reruioBoro apurarens. TemioBsie
JIBUTaTEIH U 3alIUTa OKPYKaroLIeH Cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALECHHS SHEPTUU B TEIUIOBBIX IIpOLECcCaXx.

JdemoncTpanmu.

1. HabmroieHue OpOyHOBCKOTO IBUKEHHUSI.

Habmonenue nuddysun.

Habumronenue siBneHuit cMauMBaHus U KalWUISIPHBIX SBJICHUM.

Habmtoienue TemnoBoro paciuvpeHus Ted.

W3menenue naBnenus ra3a npyu U3MEHEHUU 00bEMa U HAarpeBaHUU WIN OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Buae! renionepenaun.

OxJnaxieHue mpu COBEPIICHUH PaOOTHI.

Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUJIAMHU.

10. CpaBHeHHE TEILIOEMKOCTEN Pa3IMYHbIX BELIECTB.

11. HabGmroneHue KumeHus.

12. HabGmroneHue NOCTOSHCTBA TEMIIEPaTyphbl IPHU TIJIaBJICHUU.

13.  Mopenu TEIIOBBIX IBUTATENCH.

JlaGopaTopHble padoThI U ONBITHI.

1. OnbIThI O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSI.

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM MJIM caxapa.

3. OnbIThI 10 HAOIIOJEHHUIO TETIJIOBOIO PACIIMPEHUS Fa30B, )KUJKOCTEH U TBEPJIbIX TEJl.

4. OnpeneneHue 1aBiIeHNs BO3AyXa B OalsIOHE IITPHILIA.

5. OnsIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH J1aBJIEHUS BO3/yXa OT €ro o0beMa u
HarpeBaHUs WIN OXJIAKICHUS.

6. IIpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JIIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.

7. HabnroneHne n3MeHeHusl BHyTPEHHEHN SHEPruu Tejla B pe3yibTaTe TeIIonepe auu u
paboThl BHEIIHHUX CHIL

8. ccnenoBanue sBICHUS TEIJIOOOMEHA ITPH CMEIIMBAHUU XOJIOAHON U ropsiueil BOJIBI.

9. Omnpenenenne KOIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOAOH MPH TEIIOOOMEHE C
HarpeThiM METAITTNYECKUM LIUJIUHAPOM.

10.  OmnpeneneHue yAeabHON TEMIIOEMKOCTH BEILIECTBA.

11. HccnenoBanue nporecca UCIIapEHUs.

12.  OnpeneneHue OTHOCUTENIBLHOM BIAXXKHOCTU BO3/1yXa.

13.  OmnpeneneHne yneapHON TEIJIOTHI IUIABJICHUS JIb/IA.

Pa3nesa 7. DiekTpuyeckne M MATHUTHbBIC SIBJICHHS.

DnexTpuszanus Tei. J[Ba poga aiaeKkTpuuecKux 3apsiioB. B3anMoaelicTBre 3apsiykKeHHbBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTD CHJIbI B3aMMOJICHCTBHS 3apSPKEHHBIX Tl OT BEJTMYHUHBI
3aps70B U PACCTOSTHUS MKy TEIaMH).

OnexTpuueckoe noie. HanpspkeHHOCTH dekTpudeckoro nosst. [punnun
CYTEPIIO3UITUH JICKTPUUECKHUX TMOJIeH (Ha KAYeCTBEHHOM YPOBHE).
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Hocurenu snexTpuueckux 3apsa0oB. DJIeMEHTapHbIN dJIeKTpudeckuil 3apaa. CtpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

DNEeKTPUUYECKHUM TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOT0 ToKa. MIcTOUHUKH
MOCTOSTHHOTO TOKA. J{efCTBUS AJIEKTPUUECKOTO TOKA (TEII0BOE, XUMUYECKOe, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

DnekTpuyeckas uenb. Cuiia Toka. DnekTpudeckoe HanpspkeHue. ConpoTUBIICHHE
MIPOBOJIHUKA. Y IETTbHOE CONMPOTHUBJICHUE BellecTBa. 3akoH Oma /Jisl ydacTKa IeIu.
[TocnenoBarenpHOE U MapaieIbHOE COETMHEHUE IPOBOJHUKOB.

PaboTa 1 MOITHOCTB 3meKTpruecKoro Toka. 3akoH /[xoymns—Jlenna. Dnexkrpuyeckue
LENU U MOTPeOUTENN IeKTpUIecKoi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHUTHI. B3auMo1elicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE IOJIE.
MarnuTtHoe nosie 3eMiu 1 ero 3HaueHue JUIs )Ku3HU Ha 3emuie. OnbIT Opcteaa. MarHutHoe nosie
ANEKTPUYECKOTO TOKA. [ [puMeHEeHnE AIEKTPOMArHUTOB B TEXHUKE. J[€MCTBHE MAarHUTHOTO MOJIA
Ha IIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEINb IOCTOSTHHOTO TOKa. Mcnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Omnbitel @apanes. SABneHue 3neKTpoMariuTHoN HHAYKIMH. [IpaBuiio Jlenna.
OnektporeHeparop. CrocoObl MOTyUeHUS FICKTPUICCKON IHEPTUU. DIEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

JdemoHcTpanmu.

DneKkTpuszanus Ted.

JIBa poJia SIEKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEIL.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMA.

DneKTpocTaTUuecKast UHIYKIMSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0OB.

[IpoBOAHUKY U JUAIIEKTPUKH.

MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.

HcTouHnKH MOCTOSIHHOTO TOKA.

JlercTBUSA 2IIEKTPUYECKOTO TOKA.

10.  DnexkTpuYecKuil TOK B KUIKOCTH.

11. Ta30BbIii pa3psin.

12.  H3mepeHue cuibl TOKa aMIIEPMETPOM.

13.  H3mepeHue 31€KTPUUYECKOTO HAMPSKEHUS BOJIBTMETPOM.

14. Peocrar u Mara3uH cOnpoTHBICHUH.

15. B3zaumonelcTBHE NOCTOSSHHBIX MArHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3ziesieHus IOJ0COB MarHuTa.

17.  MonenupoBaHUE€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmnmwiT Dpcrena.

19. MarauTHoe nose Toka. DIEKTPOMarHurT.

20. JleiicTBHEe MarHUTHOI'O MOJISl HA MPOBOJIHUK C TOKOM.

21. DAeKTpoABHUIaTesb MOCTOSHHOTO TOKA.

22. MHccnenoBanue ABI€HUS dJIEKTPOMAarHUTHON MHTYKIIUH.

23.  Omneitsl @apages.

24.  3aBUCUMOCTb HAIPABJICHHS UHAYKIIMOHHOTO TOKA OT YCIOBUH €0
BO3HUKHOBEHUS.

25. DnekTporeHepaTop MOCTOSHHOTO TOKa.

JlaGopaTopHble paGoThI U ONBITHI.

OMNBITHI 110 HAOTIOACHUIO IEKTPU3AIUN TE MHAYKIIMEH U P COMPUKOCHOBEHUH.
UccnenoBanue AeCTBUS 3IEKTPUUECKOTO MOJIS HA MPOBOJHUKYU U AUDIIEKTPUKH.
CoOopxka u mpoBepKa padOThI AMEKTPUIECCKOH NN MOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HAPsHKCHHUS.
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6. MccrnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYILETO YEPE3 PE3UCTOP, OT
COTPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OnBITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUYECKOIO CONPOTUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHS U MaTepHarna.

8. IlpoBepka npaBuia cI0KEHUS HAIPSHKEHUH MPU T0CIE10BATEIbHOM COEAMHEHUHT
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Ajsl CUIbI TOKA IIPU NapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.

10.  Ompenenenuie pabOThI AMEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11.  OmpeneneHure MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTHU CHIIBI TOKA, UIYLIETO Yepe3 JIAMIIOUKY, OT
HaIIpsDKEHUS Ha HEl.

13.  Onpenenenue KIIJI narpeBaTensi.

14. HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS TOCTOSTHHBIX MAarHUTOB.

15. W3ydyeHue MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB MIPH UX O0bEIMHEHUU U
pa3JeNeHun.

16. MHccnenoBanue NeHCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJTbI B3aUMOJICHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIlPaBJICHUS TOKA B KaTYIIIKE.

18. H3ydenue neicTBUSI MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19. KoucTpyupoBanue u u3yueHue paboThl AIEKTPOABUTATEINS.

20. Usmepenue KIIJI anexTpoaBurareabHOU yCTaHOBKH.

21.  OnsIThl IO UCCIIEAOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHON UHIYKIIMH:
UCCJIEJOBAaHUE U3MEHEHUI 3HAYEHUS U HaIlpaBJIEHUs] MHAYKLHOHHOTO TOKa.

9-ii k1ace

Pa3zpen 8. Mexannueckue siBJICHUS.

Mexanunueckoe 1Buxenue. MatepuanbHas Touka. Cuctema orcuera. OTHOCUTENBHOCTD
MEXAHUUYECKOT0 IBKEHU. PaBHOMEpHOE ITpsIMOIMHEIHOE ABIKeHnEe. HepaBHOMEpHOE
npsIMOJIMHEHOe BkeHne. CpellHsAs U MTHOBEHHAsi CKOPOCTh Teja IPU HEPaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHOyckopeHHOE NpsMOoMHENRHOe BrkeHre. CBOOOIHOE MajieHue.
OnbiTel ["anuines.

PaBHOMepHOE BUKEHUE MO OKpYXHOCTH. [lepuon u yactora oOpaieHus. JInneiinas u
yIJI0Basi CKOpOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

[Iepseiit 3akoH HeroTona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipuaimn
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHus: cuiia TPeHHS CKOJIBKEHHS, CUJIa TPEHUS
MIOKOSI, IPYTHUE BUBI TPEHHUS.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEHUE CBOOOTHOTO MaJIeHHUS.
JBrxenue nnanet Bokpyr Connua. Ilepsas kocMudeckas ckopocts. HeBecomocTs n
Neperpy3Ku.

PaBHOBecue marepuanbHO ToUkH. AGCOIIOTHO TBepoe Teo. PaBHOBecHe TBepI0ro
TeJla ¢ 3aKPEIUICHHOM OChbIO BpaleHus. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. 3mMenenne umnynsca. MMnynsc cuiibl. 3aKOH COXpaHEHHS] UMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Mexanunueckast paboTa 1 MOIIHOCTb. PaboTa cuit TSHKeCTH, yIpyrocTH, TpeHus. CBsi3b
sHepruu u padoTsl. [loTeHnanbHas SHEPrus Tena, MOJHATOr0 HaJl MOBEPXHOCTHIO 3€MIIH.
IToreHunanbHast 3Heprus cxxaroi npyxunbsl. Kunernueckas sneprus. Teopema 0 KHHETHYECKOU
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPTUH.

JdemMoHcTpanuu.

1. HabmroieHne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCYETA.



2. CpaBHeHHE ITyTEN U TPACKTOPUI IBUKEHUS OJJTHOTO U TOTO K€ TEJIa OTHOCUTEIBHO
pa3HBIX Tell OTCYETA.

3. 3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO ABUKEHHUS.

4. UccnenoBanue MpU3HAKOB PAaBHOYCKOPEHHOTO JIBHKEHUS.

5. HaGntonenue aBukeHuUs Tejaa Mo OKPYKHOCTH.

6. Habmionenne MexaHU4eCKHX SIBJICHUM, IPOUCXOISIINX B CUCTEME OTCUETa
«Tenexkay npu ee paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTBH YCKOPEHHS TeJla OT MacChl TeJla U ICUCTBYIONIEH Ha HETO CHIIBI.

8. HabOmronenue paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TE.

9. NM3meHeHue Beca Teja Npu yCKOPEHHOM JABUKCHUU.

10. Ilepenaua ummyibca Mpy B3aUMOACHCTBUU TEN.

11. TIpeoOGpa3oBaHus SHEPTUH MPU B3aUMOACHCTBUHU TEI.

12.  CoxpaHeHue uMIyjbca Py HEYIPYIOM B3aUMOJEHCTBUH.

13. CoxpaHeHune UMIyJIbca IPU a0COTIOTHO YIIPYTrOM B3aMMOICHCTBHH.

14. HabGmoneHne peakTUBHOTO ABUKCHUSI.

15. CoxpaHeHue MeXaHU4YECKOW SHEPTUH MPU CBOOOIHOM IMa/ICHUU.

16. CoxpaHeHuEe MEXaHUYECKOW SHEPruu Npu ABMKEHUH Tella 0] AeHCTBUEM
PYKHUHBL.

JlaGopaTopHble paGoThI U ONBITHI.

1. KoncTpyupoBaHue TpakTa AJisi pa3roHa U JalbHEHIIero paBHOMEPHOTO ABHKEHUS
[IApUKA WIH TEIEKKHU.

2. Onpenenenue cpegHE CKOPOCTH CKOJIBKEHUS OpycKa WM ABMKEHUS LIapUKa 10
HAKJIOHHOM INIOCKOCTH.

3. Onpenenenue yCKOPEHUS Tella MPY PAaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIOHHOM
IJIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHHUU
0e3 HauyaJIbHOW CKOPOCTH.

5. IIpoBepka runoTesbl: €ciy IpyU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadalbHOM
CKOPOCTH ITYyTH OTHOCSTCS KaK psJl HEUETHBIX YHUCEN, TO COOTBETCTBYIOIINE TPOMEKYTKHI
BPEMEHH OJMHAKOBBI.

6. WccrnenoBanue 3aBUCMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CHJIbI HOPMAaJIbHOTO
JABJICHMUSI.

7. Onpenenenue Ko3pHUIIMEHTA TPEHUS CKOJIBKEHUSI.

8. OmnpeneneHne )KeCTKOCTH NMPYKUHBL.

9. Onpenenenve pabOTHI CUIIbI TPEHUS IPU PAaBHOMEPHOM JIBUKEHUU TeJla 110
TOPU30HTAIBHOM MOBEPXHOCTH.

10. Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH MIPH MOIBEME TPy3a C UCIOIb30BaHUEM
HEMOABMKHOTO U TOABUKHOTO OJIOKOB.

11. H3ydeHue 3aKOHA COXPAHEHHS YHEPTHH.

Pa3nesn 9. Mexanndeckne Kos1e0aHusi M BOJHBI.

KonebarenbHoe aBmkenne. OCHOBHbIE XapaKTEpUCTUKU KoeOaHUil: Mepro, 4acToTa,
aMIuIMTya. MareMaTudeckuil ¥ Mpy>KUHHBIA MasTHUKH. [IpeBpalienre sHepruu npu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue Konebanus. Beinyxnennsle konedanus. Pesonanc. Mexannueckue
BOJIHBI. CBOMCTBA MeXaHWYECKUX BOJH. [Ipo10apHbIE U TTOTIepeYHbIe BOJIHBI. J[JTMHA BOJHBI U
CKOPOCTB €€ paclpocTpaHeHUsl. MexaHM4eCKHUEe BOJIHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

JdemMoHcTpanuu.

1. Habmonenue xonebaHuii Tel Mo JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

3. HaGmronenue BRIHYKIEHHBIX KOJICOAHUN U PE30HAHCA.

4. PacmpocTpaHeHue TpOAO0IbHBIX U MOTIEPEYHBIX BOJTH (HA MOJIEIH).



5. HalGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUYECKHI pe30HAHC.

JlaGopaTopHble paGoThI U ONBITHI.

1. OnpeneneHue 4acTOTHI U IEPHOAA KOJIEOaHUH MaTeMaTUYECKOI0 MasiTHUKA.

2. Ompenenenue 4aCTOTHI M EPHO/Ia KOJICOAHUH MPYKMHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH IIEpUOJIa KOJIEOAHUH MTOJIBEIIEHHOTO K HUTH I'py3a OT
JUIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH II€PHO/Ia KOJICOAHUH NPYKUHHOTO MAaATHUKA OT MACChl
rpysa.

5. IIpoBepka HE3aBUCHMOCTH IeproJa KoieOaHui Ipy3a, MOABEILICHHOIO K HUTH, OT
Macchl Ipys3a.

6. OmnbITbI, JEMOHCTPUPYIOIME 3aBUCUMOCTb IIEpro/ia KojaeOaHUH MPpYy>KUHHOTO
MasiTHUKA OT Macchl I'py3a U )KECTKOCTH MPY>KUHBI.

7. WU3mepenue ycKopeHus CBOOOIHOIO IaieHUs.

Pa3nes 10. D1eKTpOMarHuTHoOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE 1oJje. DIEKTPOMarHUTHbIE BOJIHBI. CBOWCTBA 3J€KTPOMAarHUTHBIX
BoJH. [lIkana s5ekTpoMarHUTHBIX BOJIH. Vcnosib30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanum.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE CBOIICTBA CBETA.

JlaGopaTopHble paGoThI U ONBITHI.

1. W3yyeHue CBOMCTB 3JE€KTPOMATrHUTHBIX BOJH C IOMOIBI0 MOOMIIBHOTO Tele(oHa.

Pa3nes 11. CBeToBbBIe sIBJICHUS.

JIyaeBas mojens cBera. Mcrounuku csera. [IpsmonnHeliHoe pacpocTpaHeHUe CBETa.
3armenus Connua u JIynel. Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpaskeHUs CBETA.

IIpenomiienune cBeTa. 3aKOH NpenoMieHus cBeta. [loaHoe BHyTpeHHEe OTpakeHNe
ceta. Mcnonb3oBaHue MMOJIHOTO BHYTPEHHETO OTPAYKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xop mydeii B ntuH3e. OnTudeckas cucreMa (oToarmnapaTta, MUKPOCKONa U
Teneckona. ['1a3 kak onTudeckas cucrtema. bin3opykocTs U 1adbHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbITel HetoToHa. CliojkeHUE CIIeKTpaIbHbBIX
uBeToB. Jlucnepcus cBera.

JdemMoHcTpanuu.

1. IIpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
OtpaxkeHue cBera.
[Tonyuenue nzo6paxeHuil B IOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.
OnTH4eckuii CBETOBO/I.
Xon styuelt B coOuparomieit Junse.
XoJ1 Tydei B pacCenBaloOIIeH JIMH3E.
[Tomyuenne n300pa>keHHi ¢ TOMOLIBIO JTUH3.
[Tpunuun neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Monens rnasa.

11. Pa3noxenue 6ernoro cBeta B CIEKTP.

12.  Tlomyuenue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

JlaGopaTopHble paGoThI U ONBITHI.

1. UccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHHS CBETOBOTO JIyda OT yIJjla MaJeHusl.

2. W3ydeHune xapakTepUCTUK U300paskeHus IpeMeTa B IJIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCMMOCTH YIJIa IPEJIOMJIEHUS! CBETOBOI'O JIyda OT YIJIa aJAeHHUs
Ha TPaHUIle «BO3AYX—CTEKIION.

4. TloxydyeHue u300paXeHNH C MOMOILBIO COOUPAIOIIEH JIMH3BI.

RSN R W



5. Onpenenenne GOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIONICH TUH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO O0EJI0T0 CBETA B CIEKTP.

7. OnbITH IO BOCIIPUATHUIO IIBETA IPEAMETOB MPH UX HAOIIOCHUN Yepe3 [IBETOBBIC
(UITBTPHI.

Pa3znen 12. KBanToBbIe SIBJIEHUS.

OmneiTel Pe3epdopaa u muranerapHas Mojenb atoma. Moaenb aroma bopa. Mcnyckanue
U IIOTJIOIEHHE cBeTa aToMOM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PanuoakTtuBHOCTB. Allb(a-, 6eTa- u ramma-u3nydenus. CTpoeHrne aTOMHOTO sijipa.
Hyxnonnas moznens aromHoro siapa. M3oromnsl. PagnoaktuBHble npespaienus. [lepuon
MoJIypacnaia aTOMHBIX siJiep.

SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsA0BOT0 U MACCOBOT'O YUCEIN. DHEPIUs
CBSI3M aTOMHBIX siiep. CBs3b Macchl U SHepruu. Peakiuu cunrtesa u aeneHus siaep. McrouHuku
sHepruu CosHIA U 3BE3.

Snepnas sHepretuka. JleicTBUs paMOAKTUBHBIX U3TyYEHHUI HA KUBbIE OPraHU3MBI.

JdemoHcTpanmu.

CHexTpsbl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTphl pa3aMyHbIX I'a30B.

Crnektp Bomopoza.

Hab6monenue TpexoB B kamepe Buibcona.

Pabora cueTyrka HOHU3UPYIOMIUX U3TYUCHHI.

. Perucrtpanus usnydeHus NpupoaAHbIX MUHEPATIOB U ITPOTYKTOB.

JIaﬁopaToprle PadoThI M ONBITHI.

1. Habmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUEHHUSI.

2. WccnenoBaHue TPEKOB: U3MEPEHHUE YHEPTUH YACTHUIIBI IO TOPMO3HOMY TyTH (TI0
¢dororpadusm).

3. U3mepenue paauoakTUBHOTO GoHA.

IToBTOpHTE/ILHO-000011IAKOIIIUI MOLYIb.

[ToBTOpUTENBEHO-00001IAIONTNI MOTY/Tb PEAHA3HAYEH JJIS CUCTEMAaTHU3aLUuu |
0000111eHUS IPEIMETHOTO COJIEP’KAaHUS U OIbITa JESATEIbHOCTH, IPUOOPETEHHOTO NMPH U3yYEHUN
BCEro Kypca (PM3MKH, a TaKXkKe /Ul HOJrOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHY 10
¢buznke U151 00ydaromuxcs, BBIOPABIINX 3TOT Y4€OHBIN MpeaMeET.

[Ipu u3yyeHnH TaHHOTO MOAYJISI PEANM3YIOTCSI U CUCTEMATU3UPYIOTCS BUBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEeUnBAETCS TOCTHKEHNE IPEIMETHBIX U
METaIpeIMETHBIX IUNIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs, POPMHUPYETCS €CTECTBEHHO-HAyUHast
IPaMOTHOCTh: OCBOEHUE HAYYHBIX METO/I0B UCCIIEIOBAHMS SIBICHUH IPUPOIBI U TEXHUKH,
OBJIa/ICHUE YMEHUSIMHU OOBSICHATH (PU3NUECKUE SIBICHUS, IPUMEHSS MOTy4YeHHbIE 3HAHUS,
pemaTth 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHbIE.

[IpyHIMIHATBHO AEATEIBHOCTHBIN XapakTep JAaHHOTO pa3zeiia pealu3yercs 3a CUeT
TOT0, YTO 00y4aroNIMecs BBIMOIHSIIOT 3aJaHts], B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE MOJIY4YE€HHBIX 3HAHUN PaclO3HaBaTh U HAYYHO OOBACHATH PU3NUECKUE
SBJICHHS B OKPYXKAIOIEH TPUPOJIE U TIOBCEAHEBHOM )KU3HU;

MCIOJIb30BaTh HAYYHbIE METO/bI UCCIIEJOBAHUS (PU3UUECKUX SABICHUN, B TOM YHCIIE JUIS
MPOBEPKHU TMIIOTE3 U MOTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HaH0OJIee BaXKHBIX JOCTH)KEHHI COBPEMEHHBIX
TEXHOJIOTHil, HapUMep, MPAKTUYECKOTO UCIIOJIb30BAHUS PA3IMUYHbIX HUCTOYHUKOB SHEPTUU Ha
OCHOBE 3aKOHA IIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BH/I0B DHEPIHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPEIMETA

JIMYHOCTHBIE PE3YJIbTATHBI
B pesynbprate uzydenus (pu3MKu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOyuaromierocst 6yayT c(hopMUPOBaHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTaThl B YACTHU:




1) naTpHOTHYECKOr0 BOCIIUTAHUS:

e TIPOSIBIEHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON
du3nUecKoil HayKu;

e IICHHOCTHOE OTHOUICHHE K JOCTHKEHUSIM POCCUMCKUX yUEHBIX -(DU3HKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B 00CYKJIEHUU OOIIECTBEHHO 3HAUUMBIX U
ATHYECKHUX MPo0sIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTH)KEHUH (pr3nkw;

e 0CO3HaHHE BaXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUE€HOTO;

3) 3cTeTH4YeCKOro BOCIUTAHMSI:

e BOCIPUATUE ICTETUYECKUX KauecTB (PU3NUECKOI HAyKU: €€ TapMOHUYHOIO
IIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

e OCO3HAaHHWE IIEHHOCTH (PU3MUECKON HAYKHU KaK MOITHOTO MHCTPYMEHTA O3HAHUS
MHUPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONICH KYIbTYpPHI;

e pa3BUTHE HAYYHOU JII0O03HATEIILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM
NEeSITEIIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

e 0OCO3HaHHWE IIEHHOCTHU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXKHOCTHU IIPaBUJI O€30M1aCHOr0 MOBEJCHUS HAa TPAHCIIOPTE, HA IOPOTax, C ANEKTPUUECKUM
U TEIUIOBBIM 000PYZOBaHHUEM B JOMAIIHUX YCIOBHSIX;

e copMHPOBaHHOCTH HABBIKA pedIIeKCHH, IPU3HAHKUE CBOETO MpaBa Ha OIIHOKY H
TaKOro K€ MpaBa y APYroro 4ejoBeKa;

6) TpyaoBOro BocnuTaHus:

e QAKTHMBHOE YYacTHE B PELICHUU MPAKTUYECKUX 3a/1a4 (B paMKax CeMbH,
00pa3oBaTeNbHON OpraHU3aIlK, rOpoja, Kpasi) TEXHOJIOTHYECKON M COLMaIbHOM
HAIPaBIEHHOCTH, TPEOYIOIUX B TOM UKCie U (PU3HMUECKUX 3HAHUI;

e HHTEPEC K MPAKTUIECKOMY H3yUCHHIO MPO(GECCHid, CBI3aHHBIX C (PH3UKOM;

7) IKOIOTHYECKOr0 BOCTIMTAHUSA

e OpHUEHTAalMs Ha MpUMEHEeHNEe (U3NUYECKUX 3HAHU JUIs peleHus 3a/1a4 B 00J1acTi
OKpYXKaroIllel CpeJibl, IJIaHUPOBAHUS MOCTYNKOB U OLICHKH X BO3MOKHBIX NIOCIEACTBUN JUIs
OKpYKarolleu Cpeibl;

e OCO3HaHHE II00aTBHOI0 XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTeH UX peIIeHus;

8) aganTannu K M3MEHAIOIMMMCS YCJI0BUSM COUMAJIBLHON U NMPHPOIHOI cpeabl:

e TOTPeOHOCTH BO B3aUMOAEHUCTBUM MPH BHIMOJIHEHUH UCCIICAOBAaHUH U IPOEKTOB
(bu3nYeCcKOil HaNIPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

e TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NIPAKTUUECKYIO AEATEIBbHOCTD;

e TOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM yucie (OpMyIUpOBaTh UJIEH,
HOHATHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

e OCO3HaHUE Ae(PUINTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00J1acTH
bu3uKy;

e IUIAHHPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHU;

e CTpPEeMJICHHME aHAJM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPO/IbI, O0IIECTBA U
SKOHOMMKH, B TOM UHCJI€ C UCIOJIb30BaHNEM (PU3NYECKUX 3HAHMIA;

e OIIEHKA CBOUX JIECTBUI C yUETOM BIIMSHHUS HA OKPY>KAIOILYIO CPEY, BO3MOXKHBIX
ri100aIbLHBIX TTOCIIEACTBHM.

METAINPEJMETHBIE PE3YJIbTATBI

B pe3ynbrate ocBoeHUS MporpamMmbl 1o (pu3uke Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus y ody4aromierocst Oyayt chopMupoBaHbl MeTanpeaMeTHbIE Pe3yJibTaThl,
BKITIOUAIOIIUE TO3HABATEIbHbIC YHUBEPCAIbHbBIE YUeOHbIe NEHCTBUS, KOMMYHUKATUBHBIC
YHHUBEpCcalbHbIE yueOHbIE NeUCTBUS, PETYISTUBHbIE YHUBEPCAJIbHBIE yueOHbIE ACHCTBHUS.

Ilo3HaBaTe/IbHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS




ba3oBble JIorHyecKue AeicTBHA:

e BBIIBIISITH U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBICHUN);

e YCTaHaBIMBATbh CYHIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUN, OCHOBAHMS IS
000011ICHHS U CPaBHEHUS;

e BBIIBJISITH 3aKOHOMEPHOCTH ¥ POTUBOPEUHS B PaCCMaTPUBACMbIX (PaKTaX, JaHHBIX U
HAOJIOICHUSX,, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSIM;

e BBIIBJISITh IPUYHHHO-CIICACTBCHHBIE CBS3U MPH U3YYCHUH (DU3UUECKUX SBICHUH U
MIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIOJIB30BAHUEM JACTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUECHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (DU3UUYECKUX BEINYHH,

e CaMOCTOSITEIIBHO BBIOMPATH CIIOCO0 pelieHus yaeOHOH (hHU3MIEeCKOM 3a1a9n
(cpaBHEHHE HECKOJIBKMX BApHAHTOB PEIICHUS, BEIOOP Hanboee MOAXOISIIET0 ¢ yYeTOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckue 1eCTBUS:

e HCIOJb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT ITO3HAHUS;

e IIPOBOJAUTH IO CAMOCTOSITENILHO COCTABJICHHOMY ILJIaHY OIbIT, HECTIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeJOBaHHE (PU3NUECKOTO SBICHUS;

e OILICHHUBATh HA IPUMEHHUMOCTb U JJOCTOBEPHOCTh MH(POPMALIHIO, TOIYYEHHYIO B X0/I€
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

e CaMOCTOSITEILHO (POPMYITUPOBATH O0OOIIECHNS M BEIBOJIBI 110 Pe3yIbTaTaM
MIPOBEJICHHOTO HAOJIO/IEHUS, OIIbITA, UCCIICOBAHNUS;

e TIPOTHO3MPOBATH BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (HPU3NIECKHUX MPOIIECCOB, a
TaK)Ke BBIIBUTaTh MPEATOI0KEHHUSI 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ undopmanmeii:

e TPUMEHATH PA3TMYHBIE METO/IbI, UHCTPYMEHTHI U 3aIPOCHI IIPH IMOUCKE U 0TOOpE
UH(OPMALIUU WU TAHHBIX C YY€TOM MPEUIOKEHHON ydeOHOU (PU3NIeCcKO 3a1aun;

e AHAIM3UPOBATH, CHCTEMATHU3UPOBATH U HHTEPIPETUPOBATH HH(GOPMALIUIO PA3THUHBIX
BUJIOB B (DOPM IIpe/ICTaBICHHUS;

e CaMOCTOSITENIFHO BBIOMPATh ONTUMATIBHYIO (OpMY MpencTaBiIeHus] HHPOpMALUK U
WJUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECIOKHBIMU CXeMaMu, IuarpaMMaMiu, WHOHM rpadukoit u
UX KOMOUHAIIUSIMHU.

KoMMyHUKaTHBHBIE YHUBeEPCATbHbIE YUeOHbIE el CTBHUS:

e B XO0Je 00CyX/IeHUs yueOHOro MaTepHana, pe3yJbTaToB JIa0OpaTOPHBIX padoOT U
IIPOEKTOB 3aJ]aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1a€MOM TeMbI U BBICKA3bIBAaTh UJIEH,
HAaIleJICHHBIE Ha pellieHue 3a/1a4i U MOJIep KaHue OJIaroKenaTeIbHOCTH OOIICHHUS,

e COIIOCTABJIATH CBOM CYXKJIEHUS C CYXJACHUSIMH JPYTUX YJaCTHUKOB JIMaiora,
0o0HapyXUBaTh pa3U4Ke U CXOJCTBO MO3UIIHII;

e BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

e TyONMYHO MPEACTABIATH PE3YIbTATHI BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBaHMSI, IPOEKTA);

e TIOHMMATh U MCMOIH30BATh MPEUMYIIIECTBA KOMaHTHOW U MHANBUAYAIbHON paOOTHI
IIPU pEIIeHNN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

e TIPUHUMATH IEJIM COBMECTHOM J€ATEILHOCTH, OPTaHU30BBIBATh IEHCTBUS TI0 €€
JOCTHKEHUIO: PACIIPEIETATh PO, 0OCYKAAaTh MPOLIECCHI U PE3YIbTaThl COBMECTHOM paboThI,
0000111aTh MHEHUS HECKOIBKUX TIOIEH;

e BBINOJHATH CBOIO YacTh pabOThI, JOCTUTast KAUECTBEHHOTO PE3yJIbTaTa 10 CBOEMY
HATPABICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMAaH/IbI,

e OILICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIUN IPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENNLHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Camoopranu3anmus:

e BBIIBJISITH MPOOJIEMBI B )KH3HCHHBIX W YICOHBIX CUTYAIHSX, TPEOYIOMUX TSI
petieHus GU3NUECKUX 3HAHUI;



e OpHUEHTHPOBATHCS B PA3JIMYHBIX ITOAXO0/AX MPUHATHUS PELICHUN (MHAUBUIYaJIBHOE,
IPUHATHE PELICHUS B TPYIIE, IPUHATUE PEIIEHUH IPyMNIoi);

e CaMOCTOSITEIILHO COCTABIISATH AJITOPUTM pelIeHUs PU3HMUECKON 3aauu WITH IIJIaHa
UCCIIEIOBaHMS C YIETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIPEIIaracMble BAPUAHTHI PEILICHUN;

e JlenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTPOJIb, SJMOLHOHAJILHBIH HHTEJIEKT:

e J1aBaTh aJ€KBATHYIO OLICHKY CUTYallMU U MpeJIaraTh IJIaH €€ N3MECHEHUS;

e OOBACHATH NPUYUHBI JOCTHIKEHUSI (HEAOCTHXKEHNUS) pE3yIbTaTOB JESATEILHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTUBBI B ACATEIBHOCTD (B TOM YHCIIE B XOJ BBIIIOJHEHUS
(U3UYECKOro UCCIIE0BaHUS WU POEKTA) HA OCHOBE HOBBIX OOCTOSTENILCTB, N3MEHUBIIUXCS
CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEN;

e OLICHHUBATH COOTBETCTBUE PE3Y/IbTATA LEIH U YCIOBUAM;

e CTaBUTH ce€0sl HA MECTO JIPYroro YeJI0BEKa B X0OJI€ CIopa UM JAUCKYCCUHU Ha HayYHYIO
TEeMy, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

e TIPU3HABATH CBOE MPABO HA OIMIMOKY MPH pelIeHUH (PU3MUECKUX 3a71a4 WU B
YTBEPKACHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO JPYTOro.

IHNPEJIMETHBIE PE3YJIbTATBI

7-i Ka1ace

K koH1y 00y4enus B 7-M KJiacce MpeMETHbBIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH y OO YJAIOIINXCS YMEHUH:

e HCMOJbH30BaTh MOHATHUSA: (PU3UUECKUE U XUMUYECKUE SIBICHUS, HAOI0IeHHE,
OKCIIEPUMEHT, MOJIENb, THIIOTE3a, CAMHUIIBI (PH3UIECKUX BEIMYMH, aTOM, MOJICKYJIa, arperaTHbIC
COCTOSTHUS BellecTBa (TBEPOE, KHUAKOE, Ta3000pa3HOE), MEXaHUUECKOE JIBUKEHUE
(paBHOMEpHOE, HEPABHOMEPHOE, IPSIMOIMHEIHOE ), TPACKTOPHSI, PAaBHOICHCTBYIOIIAS CHJIa,
nedopmarus (ynpyras, niacTHUecKas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

e paznuyath sABIeHUs (AUdy3us, TEMIOBOE TBUKEHUE YACTHUIl BEIECTBA,
paBHOMEPHOE JIBUKEHHE, HEPABHOMEPHOE JIBIKEHUE, HHEPIIUS, B3aUMOICHCTBUE TEll,
pPaBHOBECHE TBEPABIX TEJ C 3aKPEILICHHONW OCBhIO BPAIIEHUS, ITepeIada JaBICHUS TBEPIbIMH
TeJIaMH, KHUJKOCTIMHU U TazaMu, aTMoc(hepHoe JaBieHne, TUIaBaHue TeJ, TPEBPAIICHUS
MEXaHHUYECKOUN SHEPTUH) 110 ONMMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SIBIICHUE;

e pACIIO3HABATH MPOSBICHUE H3YICHHBIX (PU3UICCKHUX SBJICHUI B OKPYKAIOIIEM MHUPE,
B TOM 4Hclie (U3HUECKUe SIBICHUS B MPUPO/JIE: MPUMEPDI ABIKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU
B )KMBOW W HEXUBOU MIPHUPOJIE, ISHCTBUE CHIIBI TPEHUS B TIPUPO/JIC M TEXHUKE, BIIUSHUC
aTMoc(hepHOro JaBJiIeHHs HA )KUBOW OpraHu3M, TIaBaHUE PHIO, pplYaru B Telie YeNoBeKa, Mpu
9TOM MIEPEBOIUTH MPAKTHICCKYIO 3a/1a4y B YU€OHYIO, BBIICIIATEH CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKy) PU3NYECKUX SIBICHUH;

e OIHCHIBATH U3y4EHHBIC CBOMCTBA Te M (PU3NICCKUE SIBICHUS, UCTIOIB3YS
buznyeckue BeNMYUHBI (Macca, 00beM, IIIOTHOCTH BEIIECTBA, BPeMsl, TyTh, CKOPOCTh, CPEIAHSIS
CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CHJIa TPEHUS, JaBJIeHUE (TBEPIOTO Tea,
KUJKOCTH, Ta3a), BRITATKMABAIOIIAS CHJIa, MEXaHUYECKasi padoTa, MOIHOCTD, TJIEUO CUJIBI,
MOMEHT CHJIBI, KO3()PHUIIMECHT MOJIE3HOTO JICUCTBHUS MEXaHHU3MOB, KHHETHYECKAs 1
MOTEHIIMATbHAs SHEPTHs), PU ONMMCAHUU MPABUIHLHO TPAKTOBATH (DU3HUECKUN CMBICT
UCIIOJTb3YEMBIX BEJIMYUH, HX 0003HAYCHUS U CIUHUIIBI ((H3UIECKUX BEIIMYUH, HAXOIUTh
(dbopMyIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUUHY C JPYTUMU BETUYMHAMU, CTPOUTH
rpaduKu H3ydEeHHBIX 3aBUCUMOCTEH (DU3MUCCKHUX BEIIMYMH;

e XapaKTepH30BaTh CBOWCTBA Tell, PU3NUYECKUE SIBICHUS U IPOLIECCHI, UCTIOIB3YsI
TpaBuJjIa CIIOKEHUs CUJI (BIOJIB OJTHOM MpsiMOid ), 3akoH ['yka, 3akoHn [Tackans, 3akoH Apxumerna,
MIPABHUIIO PAaBHOBECHS pbruara (0JI0Ka), «30JI0TOE TPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS




MEXaHUYECKOM SHEpIrHH, IPH 3TOM JaBaTh CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aIIMCHIBATH €T0
MaTeMaTU4eCKOE BhIPAKEHUE;

e OOBACHATH (PU3MUECKHUE SIBICHHSI, IPOIIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CUTYaIlMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISIBIATH IPUUNHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIaroB ¢ Ornopoii Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WIJIM 3aKOHOMEPHOCTH;

e pemaTh pacueTHbIE 3a/1a4M B 1—2 neicTBUS, HCIIONB3YsI 3aKOHBI U (POPMYIIHI,
CBs3bIBaIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHalIM3a YCIOBUS 334 3alMChIBATh
KpaTKoe YCJIOBHUE, MOJCTABIATh PU3NUECKUE BETUUYMNHBI B ()OPMYIIBI M TPOBOIUTH PACUETHI,
HAXOJUTh CIIPABOYHBIEC JAHHBIC, HEOOXOAUMBIE JIJISl pELIeHHUs 33/1a4, OLIEHUBATh PEaTUCTUYHOCTh
MOJTy4eHHOU (PU3NYECKON BETMUNHBI,

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTH MPU MOMOIIU (HU3HUECKUX
METOJIOB, B OIIMCAHUH UCCIIEI0OBAHUS BBIIEISATH IPOBEPSEMOE MPEATIONOKEHHUE (TUIIOTESY),
pa3ianyaTh ¥ MHTEPIPETUPOBATH MONYUYECHHBINH Pe3yabTaT, HAXOIUTh OLUIMOKH B XOJI€ OTIbITA,
JIeJIaTh BBIBOJIBI 110 €70 Pe3yibTaTaM;

e TIPOBOJAUTH OMBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBICHUHN WU (PU3NYECKUX CBOMCTB
Te: (POPMYITHPOBATH IPOBEPSEMBIE TIPEATIONIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOIBL;

e BBINIOJHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Teja, 00beMa, CHITBI U
TEMIEPATYPHI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBLIX TPUOOPOB, 3aIUCHIBATH MTOKA3aHUS
MpUOOPOB C YYETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPECHU;

e TIPOBOJUTH UCCIIECIOBAHHE 3aBUCIMOCTHU OJTHOM (PU3NUECKON BETHMUUHBI OT IPYTO C
MCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBHIXKYILETOCS TEa OT
BPEMEHHU JIBUKEHUS Tella, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, KauecTBa 00paboTKu
MOBEPXHOCTEHN TEJl ¥ HE3aBUCUMOCTHU CHJIbI TPEHUS OT IUIOIIA I COTPUKOCHOBEHUS TEJI, CHIIbI
YIOPYTOCTH OT YUIMHEHUS MPYKUHBI, BBITATKUBAIOIIEH CUIIBI OT 00beMa MOTPYKEHHON YacTu
TeNa U OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT IIyOuHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUH MJIaBaHUs TeJl, YCIOBUI paBHOBECHS phlyara 1 0JIOKOB),
y4acTBOBATh B IUIAHWPOBAHUU Y4E€OHOT'O UCCIIEJOBAHUS, COOMPATh YCTAHOBKY U BBINOJIHATH
U3MEpEeHus, caelys MPeNI0)KEeHHOMY IUIaHy, (PMKCUPOBATh Pe3ybTaThl MOTYYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEJTMYMH B BUJIE TIPEUIOKEHHBIX TaOJIUI U TPapUKOB, J1e€1aTh
BBIBOJIbI 110 PE3yJIbTaTaM UCCIEAOBAHUS;

e IIPOBOAUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BETUYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, JaBICHUE BO3yXa, BEITAIKUBAIOIIAS
cuJa, IEUCTBYIOIIAs HA MOTPYKEHHOE B )KHIKOCTH TeJI0, KOA(PGUIIMEHT MOJIE3HOTO JCHCTBUS
MPOCTBIX MEXAHU3MOB), CIIEAYS PEIOKEHHON HHCTPYKIIUU: TIPU BBITIOJTHEHUH U3MEpPEHUI
coOuparh SKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIUNCIISATH 3HAUEHNUE NICKOMOMN BEIMUYNHBI,

e COOMIOAATh MpaBUJIa TEXHUKU 0€30MacHOCTHU IpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHNEM;

e YKa3bIBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAOIIUECS COCY IbI, 0apOMETp, pbluar, MOABUKHBINA 1
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

e XapaKTepHU30BaTh MPUHIUIBI AEUCTBUS N3YUEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOH HA MX ONMUCAHUS (B TOM YHCIIE: MOALIMITHUKH, YCTPOMCTBO BOAOIPOBO/IA,
TUIPABIMYECKU MTpecc, MAHOMETP, BBICOTOMED, MOPITHEBOW HACOC, APEOMETP), UCIIONb3YS
3HaHUS O CBOMCTBaX (PU3NUECKUX SBJICHUN U HEOOXOIUMBbIe (PU3MUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

e TIPUBOJUTH MPUMEPHI (HAXOIUTH HHPOPMAIIHIO O TPUMEPaX ) MPAKTHUECKOTO
HCIIOJIb30BaHus (PM3NYECKUX 3HAHUI B MOBCEAHEBHOW KHU3HU /7151 o0ecrieueHus: 0e30MacHOCTH
npu o0palIeHny ¢ MpudopaMy U TEXHUYECKUMH YCTPOHCTBAMU, COXPAHEHHUS 3J0POBbS U
cOOII0OZICHHSI HOPM 3KOJIOIMUECKOr0 TIOBE/IEHUS B OKPYKaIoIIel cpeie;



e OCYHICCTBJIATH OT60p HUCTOYHHUKOB I/IH(I)OpMaLII/II/I B UHTCPHETC B COOTBCTCTBHHU C
3a/IaHHBIM [TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS
Pa3INYHbIX UCTOYHUKOB BBIICIATH I/IH(I)OpMaLII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOﬁ NI
MOJKET OBITh HEIOCTOBEPHOM;

e HCIOJb30BaTh IPU BHINOJIHEHUN YUEOHBIX 33JaHUN HAYYHO-TIONYJISIPHYIO
auTepaTypy (pU3nUecKoro couep:kaHus, CIpaBOYHbIC MaTepUAIIbI, peCypchl ceTH MHTepHeT,
BJIAJICTh IPHEMaMH KOHCIIEKTHPOBAHHUS TEKCTa, MPEoOpazoBaHust HH(GOPMALIUU U3 OJJHOI
3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3aBaThb CO6CTBGHHH€ KpaTKUC NMCbMCHHBIC U YCTHBIC COOGH_IGHI/ISI Ha OCHOBE 2—3
MCTOYHUKOB MHPOpMAIIUH PU3NYECKOTO COIEP KaHUSI, B TOM YHUCJIEe TyOIMYHO J1e1aTh KpaTKue
COOOIIEHUs O Pe3yJIbTaTaX MPOCKTOB WIIH YU€OHBIX UCCIECAOBAHUMN, TIPU TOM TPAMOTHO
MCIIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapaT Kypca pU3uKH, CONPOBOXKAATH BHICTYIUIICHHUE
MPE3EHTALUEM;

e IIpU BHINOJHEHUH YU€OHBIX IPOEKTOB M UCCIIEI0BAaHUN pacipeesTh 00s13aHHOCTH B
Tpynii€ B COOTBETCTBHUHU C IMOCTABJICHHBIMU 3aa4aMH, CJICANUTD 3a BBIIIOJIHCHUCM I1JIaHA
NENCTBUI, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B IEATEIBHOCTh TPYIIIbI, BHICTPAUBATh
KOMMYHUKATHBHOC B331/IMOI[€I>1CTBI/IG, YUUTBIBAsA MHCHHUEC OKPYKAIOUIUX.

8-ii knacc

K koH1y 00y4enus B 8-m kJiacce nmpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH y OO YYAFOIINUXCS YMEHUH:

e HCIOJB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYII, TETNIOBOE JBUKEHHE aTOMOB U
MOJICKYJI, arPEraTHBIC COCTOSIHUS BEIIECTBA, KPUCTALNTNICCKUE U aMOp(HBIE TeJla, HACHIIICHHBIH
Y HEHACHIIICHHBIH Map, BIaXHOCTh BO3/yXa, TEMIIEpPaTypa, BHYTPEHHSSI DHEPIHsl, TEIIIOBOM
JIBUTATEIh, SJIEMCHTAPHBINA AICKTPUUCCKUH 3apsil, JIEKTPUICCKOE TI0JIe, IIPOBOTHUKU U
JUDIIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TOJIE;

e pa3IHMYaTh SIBJICHUS (TCTUIOBOE PACIIUPEHHE U CKATHE, TEILIONepeaada, TeIIOBOe
paBHOBecHe, CMauMBaHKE, KallWJUIAPHBIC SBIICHUS, HCTIApEHNE, KOHCHCAllUs, TUIaBlICHHUE,
KpUCTAIIN3aIs (OTBEpIeBaHNE), KUTICHHE, TeTUIonepeaada (TemIonpoBOIHOCTh, KOHBEKIIHS,
U3ITy4eHHE), HIIEKTPU3ALINSA TN, B3aUMOJICHCTBHE 3apsI0B, JEHCTBUS SIEKTPHUECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBIE MAarHUTOB, JCHCTBHE MAarHUTHOTO TIOJIS HA TIPOBOIHUK C
TOKOM, 3JIEKTPOMarHuTHasi MHAYKIIKS) TI0 OMIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIHNX JaHHOE (PUINICCKOE SBIICHUE;

e pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKHUX SBICHUI B OKPYKAIOIIEM MHUpE,
B TOM 4HCIIe (PM3HYECKUE SIBIICHUS B TIPUPO/IE: TIOBEPXHOCTHOE HATSHKCHHUE U KaITMJUTIPHBIC
SBIICHUS B IPUPOJIE, KPUCTAJIBI B IpUpoe, nu3nydenue ColHia, 3aMep3aHie BOJOEMOB,
MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHETa, SJICKTPUICCKUE SBIICHUS B
atMocdepe, SIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3eMIIH, Apeid MmoocoB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HU Ha 3eMJle, MOJSIPHOE CUSTHHUE, TIPA STOM TIEPEBOUTH
MPAKTUYECKYIO 33]]a4y B y4eOHYIO, BBIIEIAThH CYIIIECTBEHHbBIE CBOWCTBA (TIPU3HAKH) (PU3UUECKHIX
SIBIICHHUIA,

e OMKCHIBATH U3yUYEHHBIC CBOMCTBA Te U (PU3NUECKHE SIBICHUS, UCTIONb3YS
(du3HUYeCKre BEIMYUHBI (TEMIIepaTypa, BHYTPSHHSISI SHEPT U, KOJIMYECTBO TEIUIOTHI, ySTbHAS
TEIMIOEMKOCTh BEIIECTBA, yeIbHAs TEIUIOTA TIABIICHUS, YAeIbHAs TeIIOTa Mapoodpa3oBaHus,
yJielbHas TeIIOTa CTOPAHMS TOIUTHBA, KOA(P(GHUITUSHT ITOJIE3HOTO JSHCTBUS TEILUIOBOW MAIIIHHBI,
OTHOCHUTEIIbHAS BIAXKHOCTh BO3/1yXa, JIEKTPUIECKHM 3aps/l, CHIIa TOKA, DIEKTPUIECKOE
HaNpsDKEHUE, CONTPOTUBIICHHUE TTPOBOIHHKA, YICILHOE COMPOTHRIICHHE BeNecTBa, paboTa u
MOIIIHOCTb AJEKTPUUYECKOTO TOKA), PU ONKUCAHUU MPABUIHLHO TPAKTOBATH (DU3MUECKUN CMBICT
UCIIOJTb3YEMBIX BEJIMYNH, 0003HAUCHUS U CIUHUIIBI (DU3UUCCKHUX BEIIMYUH, HAXOTUTH POPMYJIBI,
CBSI3BIBAIOIIME JTAHHYIO (PM3UUECKYIO BEIMUUHY C APYTUMHU BEIHUYMHAMHU, CTPOUTD IpadUKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3UICCKIX BEITMYUNH;



e XapaKTEepPH30BaTh CBOMCTBA Tel, GU3NUECKUE SBICHUS U MIPOLIECCHI, UCIOIb3YS
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKON TEOPUH CTPOCHHUS BEUIECTBA, TPUHIIMII
CYIIEPIO3UIIMHU 10JIEN (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH Oma 115
ydacTka 1enu, 3akoH Jxoyns—JIeHia, 3akoH COXpaHEeHUs SHEPTUH, IIPH 3TOM JIaBaTh CIIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

e O0OBSACHATH GU3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIISTH IPUYMHHO-CIICCTBEHHbBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 1—2 JJOTHYECKUX IIaroB ¢ OTIOPOil Ha 1—2 M3y4EeHHBIX CBOMCTBA
bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pelaTh pacueTHHIC 33/1a4u B 2—3 NEHCTBUS, UCIIONb3Ys 3aKOHBI U (JOPMYJIBL,
CBSI3bIBaIOIIME (PM3MUECKUE BETUYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4X 3alIUCHIBAThH
KpaTKO€ YCJIOBUE, BBISABIIATH HEJOCTATOK JIaHHBIX JJISl PeLICHUS 3a7a4u, BBIOUPATh 3aKOHBI U
(dbopMyIbl, HEOOXOAUMBIE IJISl €€ PELICHUS, IPOBOJUTH PACUEThI U CPABHUBATH MTOJTyYCHHOE
3HaYeHHe (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMU;

e Ppacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELINTH MPH MOMOIIN (PHU3UIECKUX
METOJIOB, UCIIOJIb3Ysl OMMCAHUE UCCIIEIOBAHMSI, BBIACIATH IPOBEPSIEMOE MPEITOJIOKEHUE,
OLICHUBATh MPaBUJIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;

e TIPOBOJAUTH OTMBITHI [0 HAOIIOACHUIO (PU3UUECKUX SBICHUHN UM (PU3NYECKUX CBOMCTB
TeN (KalWUISIpHBIE SBJICHUS, 3aBUCUMOCTD JJaBJICHUS BO3/lyXa OT €ro o0bema, TEMIEpaTyphl,
CKOPOCTH TIpOIiecca OCTHIBAHUS M HATPEBAHUS MIPH U3IYUYCHUHU OT LIBETA U3TyYaromIe
(moryommaroieii) MoBEPXHOCTH, CKOPOCTh UCIIAPEHUSI BOJBI OT TEMIIEPATYPbI )KUJKOCTH U
IUIOMIA/IN €€ TIOBEPXHOCTH, ANEKTPU3ALUSI T U B3aUMOJICHCTBUE SJIEKTPUUECKUX 3aPsI/IOB,
B3aMMO/IEHCTBHE MTOCTOSHHBIX MarHUTOB, BU3yaJIM3allis MarHUTHBIX M10JIEH OCTOSIHHBIX
MarHuTOB, IEUCTBUS MArHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM, CBOMCTBA 2JIEKTPOMAarHuTa,
CBOICTBa 3JIEKTPOABUIATENS IOCTOSIHHOTO TOKA): (hOPMYJIUPOBATh IPOBEPSIEMbIE
MPEIIOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO0 000PYA0BaHNUS, OIMCHIBAThH X0/
OTIBITa U OPMYIIUPOBATH BHIBOJIBI,

e BBINOJHATH NPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/1yXa,
CHUJIBI TOKA, HAIIPSKEHUS C UCTIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3HUECKUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAaThl U3MEPEHUH C yUETOM 33/1aHHON aOCOIIOTHON MOrPEIIHOCTH;

e TIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PM3HUECKOM BEJIMUMHBI OT JPYTOM €
UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIICHUS TPOBOIHUKA OT €T0
JUTMHBI, TJIOLIAAH MTONEPEYHOr0 CEYEHUS U YIEIbHOIO COMPOTUBIICHUS BEIIECTBA TPOBOAHHKA,
CHJIBI TOKA, UAYIIETO YEPE3 MPOBOJIHUK, OT HAIIPSDKEHUS Ha MPOBOJIHUKE, UCCIIEA0BAHNE
MOCJIEI0BATEIBHOIO U HapajlyIeIbHOIO COEIMHEHUI MPOBOIHUKOB): TNIaHUPOBAThH
UCClIeIoBaHKue, COOMpaTh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUs, ce/lys PeUI0)KEeHHOMY IIJIaHy,
(buKcHpoBaTh pe3yabTaThl MOJYUYEHHON 3aBUCMOCTH B BUE TaOJIUL U TpapUKOB, 1€IaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

e TIPOBOJAUTH KOCBEHHBIE U3MEPEHUS PUZNUYECKUX BETUUUH (yIelIbHAs TEIIIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHNE MMPOBOAHMKA, Pa0OTa U MOILITHOCTh JEKTPUUECKOT0 TOKA):
IUTAHUPOBATh U3MEPEHUs1, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs MPeaI0KEHHOM
WHCTPYKLMH, Y BBIYUCIIATh 3HAUEHUE BEJTUYNHBI;

e coOMIOAaTh MpaBUiia TEXHUKH 0€30I1aCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM
o0opynoBaHueM;

e XapaKTepHU30BaTh MPUHIUIBI AEHUCTBUS U3YyUEHHBIX PUOOPOB U TEXHUYECKUX
YCTPOKMCTB € OMOPOM HA X OMUCAHUS (B TOM YHCJIE: CUCTEMa OTOIJICHUS JOMOB, TUTPOMETD,
napoBasi TypOMHa, aMIIEPMETP, BOIBTMETP, CUETUUK JIEKTPUUECKOM SHEPTUH,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, HArpeBaTEIbHbIE AIEKTPOIIPUOOPHI (TIPUMEPHI),
AIIEKTPUYECKHUE MPEAOXPAHUTENHN, JIEKTPOMATHUT, AIEKTPOABUTaTENb TOCTOSHHOTO TOKA),
UCIIOJIb3Ys 3HAHMSI O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOAUMBIEe PU3NUECKHE
3aKOHOMEPHOCTH;



e Ppacro3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA M U3MEPHUTEIIbHbIE TPUOOPHI 10
CXE€MaM U CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, IBUTATENIb BHYTPEHHETO CTOPaHUs, JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMBI
JIEKTPUUECKUX LENeH ¢ MOCIeA0BaTeIbHbIM U MTapaUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasnuuas ycJIOBHbIE 0003HAUCHHUS 3JIEMEHTOB JIEKTPUUIECKUX LIeTIel;

e IPUBOJUTH NPUMEPHI (HAXOAUTH HHPOPMALIUIO O IPUMEPaX) NIPAKTUIECKOTO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU sl oOecrieueHus: 0€30macHOCTH
npu o0OpalieHnu ¢ npudopaMy U TEXHUUECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3[J0POBbs U
COOJIIOIEHHSI HOPM IKOJIOTMYECKOTO IIOBEICHHSI B OKPYXKaIOIIEH cpene;

e OCYUIECTBIATH MOMCK HH(pOpMALMU (PU3NYECKOTO COAEPIKAHUS B UHTEpHETE, Ha
OCHOBE MMEIOIINXCS 3HAHUHN U ITyTEM CPaBHEHHUS JONOTHUTEIBHBIX HCTOUHUKOB BBIACIIATD
UH(POPMALINIO, KOTOPas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;

e HCIIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO
JaUTEpaTypy (HPU3NUECKOro Coep KaHus, ClipaBOYHbIe MaTepuallbl, pecypcsl cetu MHTepHer,
BJIAJICTh IPHEMaMH KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HH(OOPMAIH U3 OJTHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIE COOOIICHHS, 00001Ias
UH(POPMALIHIO U3 HECKOJIBKUX UCTOUHUKOB (PU3MUECKOTO COJCPKAHUS, B TOM YHUCIIE ITYyOJIUYHO
NPECTaBIATh PE3YIbTAThI MPOSKTHON HITM HCCIIE0BATENBCKOM IS TELHOCTH, IPH ATOM
IPaMOTHO UCIOJIb30BATh U3yYEHHBIN MOHATUIHHBIN anmnapaT Kypca (PU3HKH, COIIPOBOKAATH
BBICTYIUICHHE IIPE3ECHTALNEM;

e IIpU BBIIOJHEHUHU YUEOHBIX IPOEKTOB U UCCIEIOBAaHUN (PU3NUECKUX ITPOLIECCOB
pactpenensTb 0053aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTaBICHHBIMH 33/1a4aMH, CJICIUTH 32
BBINOJIHEHUEM IUIaHa JIeHCTBUN U KOPPEKTUPOBATh €ro, aJleKBaTHO OLEHUBATh COOCTBEHHBIN
BKJIQ/I B ICATEIBHOCTD TPYIIIBI, BBICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, TPOSIBIISSL
TOTOBHOCTb pa3peliatbh KOH(PIUKTHI.

9-ii k1ace

K koHIly 00y4yeHus B 9-m kJiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTH Y 00YYAIOLINXCS YMEHHIA:

e HCIOJB30BaTh MOHATHUSA: CUCTEMA OTCUETAa, MAaTEPUAJIbHAS TOUKA, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JABMKEHU, NeGopmanus (ynpyras, miacTuiyeckas), TpeHHe,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, LIEHTP TSHKECTH, A0COIIOTHO
TBEPJI0€ TEJO, LIEHTP TXKECTU TBEPAOro Teja, paBHOBECHE, MEXaHUUYECKUE KoJIeOaHHsl U BOJIHBI,
3BYK, HH(PaA3BYK U yJIbTPa3BYK, 3JIEKTPOMAarHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUS U MOTJIOLIeHUs, aabda-, 6eTa- u
ramma-u3J1y4eHus, U30TOIbl, iepHast YHEPreTHKA;

e paznuuaTh SABJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NMPSAMOIMHEWHOE ABMKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JIBUKEHUE, CBOOOIHOE MaJIeHHE TEJ, pPABHOMEPHOE
JIBIDKEHUE 110 OKPYKHOCTH, B3aUMO/JICHCTBUE TEJl, PEaKTUBHOE JBMKEHHE, KOJIeOaTeIbHOe
JBUKEHHE (3aTyXalolue U BbIHYKJCHHbIE KOJIe0aH!s ), pe30HAHC, BOJIHOBOE JIBUKEHHE,
OTpakeHHE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAaHEHHE, OTPAXKEHUE U NIPEJIOMIICHHUE CBETA,
IIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B CHEKTP U CIOKEHHE
CHEKTPAJIbHBIX [[BETOB, JUCIIEPCUS CBETA, ECTECTBEHHAS PaJMOAKTUBHOCTH, BOSHUKHOBEHHE
JMHENYaToro CrieKTpa U3JIy4eHHs ) IO OMUCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

e pacrio3HaBaTh MPOSBIECHUE U3YYECHHBIX (PU3NYECKUX SBJICHUI B OKpPY’KaIOIEM MHUpE
(B ToM uHcie pu3nyecKue SBJICHHUS B IPUPOJE: MPUIUBBI U OTIUBBIL, IBHKEHHUE TUIaHET
ConHeyHOM crucTeMbl, PEaKTUBHOE ABMKEHUE KUBBIX OPIaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHE, CEICMUUECKHUE BOJIHBI, IIyHAMH, X0, [[BETA TEJ, ONTHYECKUE
SBJIEHUS B IpUPOJIe, ONOJIOTHYECKOe IEHCTBUE BUAUMOTO, YIbTPa(HUOIETOBOIO U
PEHTI'€HOBCKOT'O M3ITyYeHUH, €CTECTBEHHBIA PaJMOAKTUBHBINA (POH, KOCMUYECKHUE JTyUH,



pasvoaKTUBHOE U3JIy4€HUE IPUPOJHBIX MUHEPAJIOB, JEMCTBUE PaIMOAKTUBHBIX U3ITyUYEHUI HA
OpraHHU3M 4YeJIOBeKa), TP STOM MEPEBOIUThH MPAKTUUYECKYIO 3a7jauy B Y4eOHYIO, BBIICISTh
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

e OMNUCHIBATh U3yYEHHBIEC CBOICTBA Te U (PU3NUECKHE SABIICHUS, UCIIOIb3YS
¢du3nveckre BeTMYHUHBI (CPEIHSAS U MTHOBEHHAs! CKOPOCTbH TeJla P HEPAaBHOMEPHOM JIBH)KEHUH,
YCKOpEHUE, epeMellleHne, MyTh, YIII0Basi CKOPOCTh, Cujla TPEHHUS, Crjla YIPYTOCTH, cuja
TSDKECTH, YCKOPEHHE CBOOOTHOTO TIa/ICHUs, BEC TeJa, UMITYJIbC Tella, UMITYJIbC CHIIBI,
MexaHu4yecKkas padoTa v MOIIHOCTb, TOTEHLIMAIbHASI SHEPTUs TeJa, OJHATOrO HaJ
MIOBEPXHOCTBIO 36MJIU, IOTEHIMAJIbHASL DHEPTHS CKATOW MIPYKUHBI, KHHETHUECKAsl SHEPT U,
MOJIHASL MEXaHWYeCKasi SHEPIUsl, IEPUOJ] U YacToTa KoJieOaHUi, JJIMHA BOJIHBL, TPOMKOCTb 3ByKa
Y BbICOTa TOHA, CKOPOCTb CBETA, 10KA3aTeJb MPEIOMIIEHUS CPEAbI), IPH OIMCAHUH ITPAaBUIIBHO
TPaKTOBATh (PU3UUECKHI CMBICI UCTIOIb3YEMbIX BEIMYMH, 0003HAYCHUS U SAUHUIIBI PU3UUECKUX
BEJIMYMH, HAXOIUTH (POPMYJIBI, CBA3BIBAIONINE JAaHHYIO (PU3UUECKYIO BETUUYHUHY C IPYTHMHU
BEJIMYMHAMU, CTPOUTD IpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

e XapaKTEepPH30BaTh CBOMCTBA TeJI, PU3UUCCKUE SIBICHUS U IPOIECCHI, UCTIONB3YS
3aKOH COXPaHEHHUSI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHLIUIT CYTIEPIO3UIINH CUJI,
IPUHLIMIT OTHOCUTENbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXPAaHEHUsI UMITYJIbCa, 3aKOHBI
OTpaKeHUSI U MIPEJIOMIICHUS CBETA, 3aKOHBI COXPaHEHUS 3apsI0BOTO M MAaCCOBOTO YHUCEI IIPH
AJIEPHBIX PEaKLUAX, IPU TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATH €I0
MaTeMaTUYECKOE BBIPAKEHUE;

e OOBACHATH (PU3MUECKHUE MTPOLECCH] U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYallui TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISTH IPUYHMHHO-CIICCTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKUX IIaroB ¢ ONOPOH Ha 2—3 M3y4EeHHBIX CBOMCTBA
buznyecKux SIBICHUHN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

e pelLIaTh pacUETHBIE 33/1a4u (ONUPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHUM),
UCIOJIB3YS 3aKOHBI U (hOPMYIIbI, CBSI3bIBAIOIINE (DU3UUECKIE BETMYMHBI: HA OCHOBE aHAIHM3a
YCITIOBHSA 33J]a4M 3aIMCHIBAaTh KPATKOE YCIIOBUE, BBISBIATH HEIOCTAIOIINE WIIK N30BITOYHBIE
JTaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE [T PELICHUs, TPOBOJUTH PacyeThl U
OLICHUBATh PEAIMCTUYHOCTH MOTYYEHHOTO 3HaYCHUS] PU3NYECKON BETMUHHBI,

e pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIMTh PU MOMOLIN (PU3HMUECKUX
METO/IOB, UCII0JIb3Ysl OMMCAHUE UCCIIEIOBAHMSI, BBIACISATH IPOBEPSIEMOE IIPEIITOJIOKEHNE,
OLICHUBATh [TPaBUJIBHOCTB MOPSAKA IPOBEACHUS UCCIIE0BaHMS, IENATh BHIBOJIBI,
MHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUIN U ONIBITOB;

e TPOBOAMTH OIBITHI 110 HAOIIOJCHUIO (PU3NYECKHX SIBICHUIN UK (PU3NUYECKHX CBOUCTB
Ten (M3y4eHHe BTOporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHUsl DHEPTHH, 3aBUCUMOCTb NIEpuoaa
KoJIeOaHUH MPYKMHHOTO MasiTHUKA OT MACChl TPy3a U KECTKOCTH MPYXKHUHBI U HE3aBUCUMOCTb OT
aMILTUTY]IBI MAJIBIX KOJIEOaHUM, TPSMOIMHEITHOE pacipOCTpaHEHHE CBETA, Pa3IoKeHUe 0eIoro
CBETa B CIEKTP, U3yUECHHE CBOMCTB H300paKeHUs B INIOCKOM 3€pKajie U CBOUCTB M300paXeHHs
npeaMeTa B coOuparolel JIMH3€e, Ha0Jt0IeHUE CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUEHUs):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 N30BITOYHOTO Habopa 000py10BaHMsl, ONUCHIBATH X0/
OTIbITa U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

e TPOBOAMTH IPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpeenss cpeaHee
3HAYCHHUE U3MEPSIEMOU BeTHMUUHBI ((POKYCHOE pacCTOsTHUE COOMparoIiel JTMH3bI), 000CHOBBIBATH
BBIOOD criocoba u3mMepeHus (M3MEPUTENHLHOTO MPUO0Pa);

e TIPOBOJUTH UCCIIETOBAHHE 3aBUCUMOCTEN (PU3NYECKUX BETMUYMH C UCIIOIb30BAaHUEM
OPSAMBIX U3MEpPEHHH (3aBUCMOCTb ITyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JBIKEHHH 0e3
HAYaJIbHOM CKOPOCTH, Mepuo/ia KoebaHnii MaTeMaTH4eCKoro MasiTHUKA OT JUIMHBI HUTH,
3aBHCHUMOCTH YTJla OTPAKEHUs CBETa OT YIJia MaJeHHs U yIiia MPeIOMICHHsS OT yIJla MaJeHus):
IUTAHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSATEIBHO COOMPaTh YCTAHOBKY, (GUKCUPOBATH PE3YJIbTaTh
MOJIy4EHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUE TaOIHIl U TPa(UKOB, 1€1aTh BBIBOIbI
0 pe3yJibTaTaM UCCIIeI0BaHUS;



e TIPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYHH (CPEAHSAS CKOPOCTh U
YCKOpPEHHE TeJa IPH PaBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHNE CBOOOJHOTO A/ ICHHS,
KECTKOCTh MPYKUHBI, KO3(PPHUIMEHT TPEHUS CKOIBKEHUS, MEXaHUYecKasi padoTa 1 MOIITHOCTb,
94acTOTa U MEepHOJI KoJeOaHni MaTeMaTHYECKOTO U MPY)KUHHOTO MAasiTHUKOB, ONITHYECKAs CHJIa
coOMparoIe JIMH3bI, PaIHOAKTUBHBINA (DOH): TNIAHUPOBATH U3MEPEHUS, COOUPATH
9KCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIITOJIHATH H3MEPEHUS, CIIEAYSI TPEITIOKESHHONW HHCTPYKIINH,
BBIYUCIIATH 3HAUCHHUE BETMYMHBI H aHAJTM3UPOBATH MTOJTyYSHHBIE PE3YIbTATHI C YIETOM 3aJaHHON
HOTPEITHOCTH U3MEPEHUIi;

e COOMIOAATH MpaBUJIa TEXHUKU O€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHNEM;

e pa3IMyaTh OCHOBHBIC MPU3HAKU U3YyYCHHBIX (PU3NUECKUX MOJIENICH: MaTepraIbHast
TOYKa, a0COTIOTHO TBEPAOE TENO, TOUCUHBIH HCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, [UIaHeTapHas
MO/IENIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO $1/1pa;

e XapaKTEepPH30BaTh MPUHIIMIIBI ACHCTBUS U3YUYEHHBIX IPHOOPOB M TEXHHUYECKUX
YCTPOMCTB € OMOPOH HA MX OMUCAHUSA (B TOM YHCIIE: CIUAOMETP, JTATYUKHU TTOJI0KEHUS,
PACCTOSIHUSA M YCKOPEHHSI, PaKeTa, X0JIOT, OYKH, TIEPUCKOIL, (OTOANIAPaT, ONTHIECKHE
CBETOBO/IBI, CIIEKTPOCKOII, TO3UMETP, Kamepa Buibcona), HCIonb3yst 3HaHUS O CBOWCTBAX
(du3HYecKux SBICHUI U HEOOX0AUMBIE (PU3NIECKUE 3aKOHOMEPHOCTH;

e JCIIOJIb30BATh CXEMbI U CXEMaTHYHBIE PUCYHKU U3yYCHHBIX TEXHUUIECKUX
YCTPOMCTB, N3MEPUTEIBHBIX MIPHUOOPOB M TEXHOJIOTHUECKHX MPOIECCOB PU PEILICHUN y4eOHO-
NPaKTUYECKHX 33/1a4, ONITUYECKHUE CXEMBI JIJISl TIOCTPOCHUS M300paXKEHNUH B TNIOCKOM 3€pKajie U
cobuparomieit InH3e;

e TIPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIIUIO O IPUMEPaAX ) NPAKTUIECKOTO
UCTIONIb30BaHUs (PU3NYECKUX 3HAHUH B TOBCETHEBHOM KH3HHU sl 0OecrieueH st 0e30MacHOCTH
npu 00palIeHny ¢ MpUOOpaMH U TEXHHYECKUMH YCTPOHCTBAMHM, COXPAHEHHUS 3J0POBbS U
COOJTIOICHUSI HOPM HKOJIOTUYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH Cpele;

e OCYHIECTBIISTH MOMCK HH(POPMAMK (PUZNIECKOTO COACPIKAHUS B UHTEPHETE,
CaMOCTOSITENIbHO (hOPMYITUPYsI MOMCKOBBIN 3aIIPOC, HAXOAUThH MYTH ONpPEAETICHHS
JIOCTOBEPHOCTH TMOJTyYSHHOH HH(OpMAIK HAa OCHOBE MMEIOIINXCSl 3HAHUN U JTOTIOJTHUTEITHHBIX
UCTOYHUKOB,;

e FCIIOJIb30BATh MPH BHIMIOJIHEHUH YUEOHBIX 33JaHUI HAYIHO-TOIYIISIPHYIO
aUTEpaTypy (PU3NUECKOro cojiep KaHus, ClipaBOYHbIe MaTepHuallbl, pecypcsl cetu MHTepHer,
BJIAJIETh IPHEMaMH KOHCIIEKTHPOBAHUS TEKCTa, PeoOpazoBaHms HH(GOPMAIINU U3 OJJHON
3HAKOBOM CHUCTEMBI B JPYTYIO;

e CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE
UH(POPMALIUU U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOT0 COAEPIKaHuUs, MyOIMYHO MPEICTABIATh
pe3yIaBTAaThI MPOSKTHOW WIIM MCCIIEIOBATEIBCKOM NEATEIILHOCTH, IPH TOM TPAMOTHO
UCIIOJIb30BaTh U3yYECHHBIM MOHATUIHBIN anmapaT U3y4aeMoro pasjena GU3NKU U COPOBOXKIATh
BBICTYIIJICHHE TIPE3EHTAIMEH C yIeTOM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7-i Kaacc
HauMeHoBaHMe KoanyectBo yacoB
Ne 2316108 H TeM DJIeKTpOoHHbIe (LM (poBbIE)
nm| P Beero Kontpoabneie | [IpakTuueckne | ogpazoarebHbie pecypebl
NporpamMmel padoThI padoThI
Paznen 1.®u3uka u ee poisib B IO3HAHUH OKPYXKAIOLIET0 MUpa
L1 dwusmka — HayKa O ’ 1 0 bubmumoreka [IOK
" | mpupone https://m.edsoo.ru/7f416194
12 duznyeckue ) 0 | bubnmoreka [JOK
" | BETUYMHBI https://m.edsoo.ru/7f416194
13 |yt woro 2 0 | | Budmorexa LIOK
| ey A https://m.edsoo.ru/7f416194
MO3HAHUS
Uroro no pazaeny 6

Pa3nen 2.IlepBoHavanbpHble CBECHUS O CTPOCHUH BEILLIECTBA
bubmuorexa [JOK
2.1 | Crpoenne semectsa I 0 0 https://m.edsoo.ru/7f416194
22 iiiﬁimgzgmne 2 0 1 bubmorexa LIOK
’ o https://m.edsoo.ru/7f416194
YaCTHII BEIIECTBA
723 ArperaTHble ) 0 0 bubnuoreka [IOK
"~ | cocTosHUS BEIIECTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pasnen 3./IBmkenue u B3aUMOACHCTBUE TEI

31 MexaHudeckoe 3 0 0 bu6mmoreka [IOK
"7 | IBMDKEHHE https://m.edsoo.ru/7f416194
39 WNuepuus, macca, 4 1 1 bu6mmoreka [JOK
" | mWIOTHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 | Cuma. Buet cun 14 ! 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Paznen 4.J1aBnenne TBepIbIX TeN, )KUIKOCTENW U ra30B

[asnenue. Ilepenaya

41 JTaBJICHUS TBEPABIMHU 3 0 0 bu6mmorexa [IOK
" | Temamu, JKUIKOCTAMU https://m.edsoo.ru/7f416194
U razamMu
bu6mmoreka [JOK
4.2 | Nlasenne xukocTH > 0 0 https://m.edsoo.ru/7f416194
4.3 | AtmocdepHoe 6 0 0 bubmuorexa [JOK




JaBJICHUE

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

JleWicTBUE KUAKOCTH

44 | Ta32 HA 7 | 3 bubmuoreka [JOK
" | IOrpY>KEHHOE B HUX https://m.edsoo.ru/7f416194
TEJIO0
Hroro no pazneny 21

Paznen 5.PaGota u MOIIHOCTE. DHEPrus

bu6mmoreka [IOK
>.1'| Pabora u mogocTs 3 0 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 |TpocThie MexaHH3MEL | 3 0 ! https://m.edsoo.ru/7f416194
53 Mexanudeckas 4 1 1 bu6mmoreka [IOK
" | sHeprus https://m.edsoo.ru/7{416194
Hroro no pazneny 12
[ToBTOpEeHue 3 0 0
OBILEE KOJIMYECTBO
YACOBIIO 68 5 12
[TPOT'PAMME
8-ii kiace
HanMeHOBAHNE Kosun4yecTBo yacos
Ne A1EIT0B H TeM DJleKTpoHHbIe (LM (poBbIE)
nn| P Beero Koutposibubie | IIpakTHieckue | ogpaszoBaTenbHbIe pecypebl
HporpamMMbl padoThbI padoThI
Paznen 1. TemnoBele siBneHus
L1 Crpoenue u 7 1 0 bubnuotexa [JOK
" | cBOMCTBA BellecTBa https://m.edsoo.ru/7f4181ce
bu6anoreka LIOK
1.2 | Tennospie mponecent | 21 2 > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznen 2.9nekTpudeckue U1 MarHUTHBIE SIBJICHUS
DIIEKTPUYECKUE
51 |3apanbL. 7 1 1 bubnmoreka [JOK
" | 3apshKeHHBIE TeNa U https://m.edsoo.ru/7f4181ce
MX B3aUMO/JICHCTBHE
29 [TocTrosauHBII 20 1 7 bubnuorexa [JOK
" | a7eKTpUUECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 | MarHuTHBIC SBIICHHS | 6 1 1.5 https://m.edsoo.ru/7f418 1 ce
24 DneKTpoMarHuTHas 4 0 0 bubnmoreka [JOK
" | MHHOYKIUS https://m.edsoo.ru/7f4181ce




Hroro no paszneny

37

[ToBTOpEHME 3 0 0
OBILIEE KOJIMYECTBO
YACOB IIO 68 6 14,5
ITPOI'PAMME
9-ii ki1ace
HauMeHOBaHMe KoaudecTBo 4acoB
Ne 2316108 H TeM JyiekTpoHHbIE (U (PPOBLIE)
nm| P Beero Kontpoanneie | [IpakTHieckue | ogpasoBaTeibHbIe pecypebl
HporpaMMBl padoThI padoThI
Pasnen 1. MexaHudeckue sIBICHUS
MexaHuueckoe
|| |ZBHKeHHE H 10 ’ 1 bubnuorexa [JOK
" | c1ocoOBbI eTo https://m.edsoo.ru/7f41a4a6
OIMCaHUs
12 BzaumoneiictBre 20 1 3 bu6mmoreka [IOK
| Ten https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 | 3axombt coxpanenns | 10 0 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40

Pasnen 2. MexaHudeckue KOJI€OaHUS U BOIHBI

71 Mexaandeckne 7 0 3 bu6mmoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 Mexaandeckne 3 ’ 3 bu6mmorexa [IOK
' BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3znen 3.9nexTpoMarHuTHOE MOJI€ U ANEKTPOMAarHUTHBIE BOJIHbI
DIIeKTPOMarHuTHOE
31 MoJIE U 6 0 > bu6mmoreka [JOK
" | pmeKTpOMarHuTHBIC https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo pazaeny 6
Paznen 4.CeToBbIE SIBIICHUS
4.1 acr 3(?(13(: HaBIieHI/ISI 6 0 2 bubmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
CBeTa
JIuH3BI 1
4.2 OTITHYECKHUE 6 0 3 bubmmorexa [IOK
' https://m.edsoo.ru/7f41a4a6
npubopsI
4.3 | Paznoxxenue 6emoro | 3 0 2 bubmuorexa [JOK




CBETa B CIIEKTP

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

Hroro no pazneny 15
Pa3nen 5. KBaHTOBBIC SIBJICHUS
5.1 HoIl/"I;cl)T Y‘;ﬁ;HSBIZTa 4 0 1 Eubmorexa IIOK
’ i https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 6 0 1 bubnmoreka [JOK
’ sapa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
3.3 | SlncpHeie peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paznen 6.IToBTOpHuTEnsHO-00001aI0INI MOTYIIb

[ToBTOpEenue u
000011EHNE
6.1 | comepkaHus Kypca
buzuku 3a 7-9-i
KJ1acc

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

Hroro no pasneny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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