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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUs COCTaBICHA
Ha OCHOBE IOJIOKEHUM U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pazoBaTenbHON mporpammel, npeacraBieHHbx B DI'OC 00O, a taxxke ¢
yuaétoM (pemepanpHOM pabouel mporpaMMbl BocuTaHus U KoHIlenuu mpenoaaBaHus
yueOHOoro npeamera « Pu3nkay.

PabGouass mporpamma eCTECTBEHHO-HAy4YHOW HAMpaBIIEHHOCTH MO0 (QU3KUKEe C
UCII0JIb30BaHUEM 000py0oBaHus HeHTpa «Touku pocray» ansa 7-9 ki1accoB OCHOBHOM
IIKOJIBI COCTABJIEHA U pa3pad0TaHa B COOTBETCTBUMU C:

o OenepanbHbIM 3aKOHOM OT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccutickoit denepanun» (¢ u3M. u A0o1., BCTyI. B cwry ¢ 01.09.2020);

e TpeboBaHusIMU DeepasbHOro rocy/1apCTBEHHOrO0 00pa30BaATENBLHOIO CTaHAapTa
OCHOBHOI0 00111ero o0pa3zoBaHus (yTB. IpUKa30M MHUHHCTEPCTBA 00Opa30BaHUs U HAyKU
Poccuiickoit @eaepanuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacnmoproM HanmoHanbHOro mnpoekra «OOpa3oBaHue» (yTB. NPE3UTUYMOM
Cosera mpu Ilpesuaente PD mno crTparernyeckoMy pa3BUTHIO U HAIlMOHAIBHBIM
MpoeKTaM, NpoTokoi1 oT 24.12.2018 Ne 16);

e [ocymapctBenHot mnporpammon Poccuiickonn @enepauuu  «Pa3Butue
obpazoBanus» (yTB. [locranosnenueM [IpaButensctBa PO oT 26.12.2017 Ne 1642 (pen.
or 22.02.2021) «OO0 yTBepXkIEHUU TOCYAAPCTBEHHOW MporpamMmbl Poccuiickoi
®enepannn «Pa3Butue oOpazoBaHusDY;

® aBTOPCKOW MPOrpaMMOil OCHOBHOTO 001iero oOpa3oBaHus 1o Qusuke ans 7-9
kiaccoB (A. B. I1épeiukun, H.B. ®unonosuu, E.M.I'ytauk, M., «/Ipoda», 20171.);

e y4cOHBIM IIJITAHOM M OCHOBHOM oOpazoBatenbHOU mporpammel ['BOY COII c.
Mycopka;

e MeToauyecKuMH PEKOMEHIAIUSAMUA MO CO3JIaHUI0 U (PYHKIIMOHMPOBAHUIO B
0011e00pa30BaTENbHBIX OPraHU3alHUsAX, PACIHOJOKEHHBIX B CEJIbCKOM MECTHOCTH H
MajblX ropojax, LIEHTPOB O0pa30BaHUS €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKON
HanpaBieHHocTell («Touka pocra») (YTBepxkaeHbl pacnopsukeHuEeM MHUHUCTEPCTBA
npocetenus Poccuiickoit deneparuu ot 12 stuBaps 2021 r. Ne P-6).

PabGouas mporpamma peanusyetrcsi B yueOHukax A. B. Ilepermkuna «®duznka 7
Kiacey, «Pusuka 8§ kiace», «Pusnka 9 kimace» cucremsl «Beptukanb» [leppimkun A.
B., yueObnuk s oOmreoOpazoBaTenbHbIX Y4ueOHBIX 3aBefeHuit. M.: [lpoda, 2020
[IporpamMma ompezenser coiepkaHue H  CTPYKTypy ydeOHOro Marepuania,
MOCJIEA0BATEIBHOCTh €T0 U3YUYECHHUS, TyTH (POPMUPOBAHUS CUCTEMbI 3HAHUN, YMEHUHN U
CIIOCOOOB JCSTENIBHOCTH, Pa3BUTHS, BOCIIUTAHUA U collManu3anuu yyammuxcs. Coznanue
nentpa «Touka pocra» mpeamnosiaraeT pa3BUTHE 00pa30BATENBLHON HHPPACTPYKTYPHI
00111e00pa3oBaTeIbHON OpPraHU3aIMK, B TOM YHCJIE OCHAIICHHE 00Ie00pa3oBaTeIbHOM



opranuzanuu: 1. o0opynoBaHueM, cpeacTBaMU OOyUEHUSI U BOCIIUTAHUS ISl U3YUCHHUS
(B TOM 4mCIlIE 3KCIEPUMEHTAIBHOI0) MPEAMETOB, KYpPCOB, IUCUMIUIMH (MOAYJIEH)
€CTECTBEHHOHAYYHOMI HaIpaBJIECHHOCTH npu peanuzanuu OCHOBHBIX
o01ieo0pa3oBaTeIbHbIX MPOrpaMM M JONOJHUTEIBHBIX  0011e00pa30BaTEbHbIX
Iporpamm, B TOM YHCJIE JUJIsl pPACLIMPEHUs COJIepKaHus yueOHoro npeamera « Pusnkay;

2. o0opyaoBaHUEM, CpEIACTBAMH OOyYE€HHUSI M BOCHHUTAHUA JUIsl peav3aluu
IpOrpaMM JOMOJHUTEIFHOTO 00pa30BaHUsl €CTECTBEHHOHAYYHON HAIPaBICHHOCTEH; 3.
KOMIIBIOTEPHBIM M UHBIM 000pY/1I0BaHUEM

[TpodunbHBINH KOMILIEKT 000pyaoBaHus obecrnieunBaeT F3(h(PEKTUBHOE JTOCTUKEHUE
o0Opa30BaTeNbHBIX PE3YJIBTATOB 00YYAIOIMMUCS 110 MPOrpaMMaM €CTECTBEHHOHAYYHOU
HAIPABIEHHOCTH, BO3MOXXHOCTh YTIIIYOJIEHHOTO H3y4€HHUS OTIEIbHBIX MPEIMETOB, B
TOM 4ucie st (QOpMHUPOBAHUS H300PETATETBCKOTO, KPEAaTUBHOTO, KPUTUYECKOTO
MBILUIEHUS], pa3BUTHsI (YHKIMOHAIBHOW I'PAMOTHOCTH Y OOYYarOUIUXcs, B TOM UHUCIE
€CTECTBEHHOHAYYHOM M MareMaTH4eckoW. TpaJulMOHHOE WIKOJBbHOE O00O0pYJIOBaHHE
M3-32 OTPAaHUYECHHS] TEXHHUYECKMX BO3MOXXHOCTEW HE IO3BOJISIET NMPOBOAUTH MHOTHE
KOJIMYECTBEHHBIE  HCCIEAOBAaHUS;  JUIMTEIBHOCTh  NPOBEACHHUS  (PU3HUECKHX
UCCJIEIOBAHUIM HE BCErJa COIJlacyeTcsli C JUIMTENbHOCTBIO YUYEOHBIX 3aHSTHIA,
BO3MOXXHOCTh IPOBEJECHUS MHOTHX (PU3MUYECKHX HCCIEI0BAaHUN OrpaHUYUBACTCA
TpeOOBaHUSIMU TEXHUKU O€30MACHOCTH U Jp.

ConepxaHue mOporpaMMmbl 1O  (PU3MKE HaMpaBiIeHO Ha (popMupoBaHHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIMXCS U OPraHU3alUI0 U3Y4YeHUS (PU3MKU
Ha JIeATENbHOCTHOM OCHOBE. B mporpamme mno ¢usuke y4uTHIBAIOTCS BO3MOYKHOCTU
yueOHOoro mpenMera B peanuzamuu TpeboBanuit PI'OC OOO Kk mnIaHUPYEMbIM
JMYHOCTHBIM M METAaIlpeIMETHBIM pe3yJibTaTaM OOy4YeHUs, a TaKKe MEXIPEIMETHbIE
CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOILETrOo
o0pa3oBaHus.

[IporpamMma no ¢u3MKe ycTaHaBIMBAET paclpesesieHne y4eOHOTo Marepualia 1o
rogaMm oOyueHuss (IO KiaccaM), NpeuiaraeT MNPUMEPHYI0 IOCIEI0BaTEIbHOCTD
U3Y4YEHUsl TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHSA NPEIMETHOIO COJEPKAHUS U y4ETE
BO3PACTHBIX 0COOEHHOCTEN O0YyYAIOIINXCS.

[Iporpamma no ¢usuke pazpaboTaHa C LEJIbIO OKa3aHUS METOAUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMsl [0 y4eOHOMY IIPEeIMETY.

®duszuka SBIAETCS CUCTEMOOOPA3YIOUIUM JJiI €CTeCTBEHHOHAYYHBIX Y4eOHBIX
MPEJAMETOB, MOCKOIbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouosorueil, actrpoHoMue u ¢usndeckol reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, NPEJOCTaBIseT HaumOojee SCHBbIC
oOpa3ipl MPUMEHEHHs] HAYYHOIO METOoJa MO3HAHHUS, TO €CTh CHoco0a MOJIy4eHHUs
JIOCTOBEPHBIX 3HAHUHN O MUPE.



Ongna w3 THaBHBIX 3amad  (PU3MYECKOro oO0pa3oBaHUS B CTPYKType OOIIETro
oOpa3oBaHMsi COCTOMT B (OPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
MHTEpeca K HayKe y 00yJaroluxcsl.

N3yuenue ¢usuku Ha 0a30BOM YpPOBHE MpEJIoaraeT OBJIaJCHHE CIETYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OLICHUBATh U IOHUMATh OCOOCHHOCTU HAyYHOI'O UCCIIEA0OBAHMS;

e UHTEPIIPETUPOBATh JAaHHBIE M MCIOJb30BaTh HAy4YHbIE JOKA3aTeNbCTBA IS
MOJIyYECHHS BBIBOJIOB.

[enu n3yyeHus puU3MKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa30BaHus ONPEEICHbI
B Konuenmuu mnpenonaBanus ydeOHOro mnpeamera «®Pusnka» B 00pa3oBaTEIbHBIX
Opra”u3ausax Poccniickon ®enepanun, pean3yoInX OCHOBHBIE
oOuieoOpa3oBareibHble  IPOrpaMMbl,  yTBEpXkKAEHHOW  pemeHueM  Komeruu
MunucrepctBa npocsenieHus: Poccuiickoit @enepanuu (mpoTokod oT 3 nekadbps 2019
r. No [TK4BH).

Henu uzyvyenus: pusukm:

e IPUOOPETEHUE MHTEpPECAa U CTPEMJICHUSI OOYYarolMXCsl K HAyYHOMY H3YyYECHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE IMIPEJCTABICHUI O HAYYHOM METOJle¢ MO3HaHUs U (POpMHUpPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHHSI K OKPYXKAIOLUM SIBJIICHUSIM;

e pOpMHUpPOBAHME HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa U3Y4YEHHUS OCHOB
CTPOEHMS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e popMupoBaHUE TMpPENCTaBICHUM O poiu (U3MKKM JUIsI Pa3BUTUS  JPYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

e pa3BUTHE NPEACTABICHUA O BO3MOXHBIX chepax Oyayued mpodeccuoHanTbHON
NEeSTENbHOCTH, CBSI3aHHOM C (PU3UKOW, MOATOTOBKA K JaibHEHIIEeMy 00y4eHHUIO B 3TOM
HaIpaBJICHUHU.

JlocTuKeHHne 3TUX Leseld mporpamMmsl 1o (U3MKe HAa YPOBHE OCHOBHOI'O OOIIEro
0o0pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e IPUOOpPETEHUE 3HAHUN O JUCKPETHOM CTPOEHUM BELIECTBA, O MEXAHMYECKHX,
TEIUIOBBIX, DJIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e MPUOOPETEHUE YMEHUW OMUCHIBATH W OOBSICHATH (UUUYECKUE SBJICHUS C
MCIIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHUI;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PacUETHBIX 33Ja4 C MCIOJb30BaHUEM
bu3nueCKUX MOeNiel, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 337124,

epa3BUTHE YMEHUW HAOIIOJATh TPUPOJHBIC SBICHUS W BBIMOJIHATH OIBITHI,
nabopaTtopHble pabOThl W JKCHEPUMEHTANbHBIE MCCIEAOBAHUS C HCIOIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;



eOCBOCHHE TMPUEMOB paboTel ¢ uHpopManuend (U3NUECKOTO COJAEPKAHUA,
BKJIIOYasi UH(POPMAILIMIO O COBPEMEHHBIX JOCTHKEHHUSIX (PU3UKU, aHATH3 U KPUTUIECKOE
OlICHHMBaHKE WH(OPMAIIUH;

¢3HAKOMCTBO €O cdepamMu Mpo(PecCHOHATBLHON JesATEeIbHOCTH, CBS3aHHBIMU C
(GU3MKON, W COBPEMEHHBIMU TEXHOJOTHSIMHA, OCHOBAaHHBIMU Ha JIOCTHUKEHUSX
bu3znueckoil HayKH.

Ha wusyuenne ¢usuku (0a30BbIii YpPOBEHb) Ha YPOBHE OCHOBHOTO OOIIErO
obpaszoBaHus oTBoauTCS 238 yacoB: B 7 kiacce — 68 4dacoB (2 4aca B HEJENi0), B 8
Kiacce — 68 gacoB (2 4daca B Henento), B 9 kimacce — 102 yaca (3 yaca B HEIEIO).

[Ipennaraemeiii B mporpamMMe Mo (U3HKE MepeueHb TabOpaTOpHBIX paboT u
OMBITOB HOCUT PEKOMEHJATENbHBIN XapakTep, YUYHUTENb JeJlaeT BBIOOP MPOBEACHHUS
7a00paTopHbIX pabOT M ONBITOB C Y4ETOM HMHAWBHUIYAJIBHBIX OCOOEHHOCTEM
oOydaromuxcs, CHUCKa DJKCIEPUMEHTANbHBIX 3aJaHuil, MpeajaraeéMblXx B paMKax
OCHOBHOI'O TOCYJapCTBEHHOTO 3K3aMeHa 1o (pU3uKe.

COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAKOILEr0 MUpA.

®u3uka — Hayka o0 mnpupoae. SBimeHus npupoxasl. PU3NYECKUE SBIICHHUS:
MEXaHMYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BenuuuHbL. M3Mepenue ¢duzmueckux BenuuuH. Duznyueckue
npubopsl. [lorpemHocTs u3mMepeHuit. MexxayHapoaHasi CUCTeMa €IMHHII.

Kak ¢u3uka u JOpyrue  ecTeCTBEHHblE HAayKH  HM3Y4aloT  IPHUPOAY.
EcTecTBeHHOHAyUHBIN METO/]| MMO3HAHUS: HAOII0IEHNE, TOCTAHOBKA HAY4YHOI'O0 BONPOCa,
BBIIBIDKEHUE  TUIOTE3, OJKCIEPUMEHT MO TMPOBEPKE THUIOTE3, OOBSICHEHHE
HabmogaeMoro sBieHus. Onucanne GU3NUECKUX SBJICHUM ¢ TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. Mexanuueckue, TEIJIOBbIE, DJICKTPUYECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHUS.

2. duznueckre MpuOOPHl M MPOIEAYpa MPSIMBIX U3MEPEHH aHAJIOTOBBIM U

1M (HPOBBIM IPUOOPOM.
Jlabopamopnuie pabomel u onvimol.

1. OnpeneneHre UEHbI IeJIEHUs MIKaJIbl U3MEPUTENTBLHOTO Tprbdopa.
2 N3mepenue paccTossHUAM.

3. N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TETA.

4 Onpenenenre pa3MepoB MajbIX Tell.



5. HN3mepenue Ttemmeparypbl Opy IMOMOIIHA >KHUAKOCTHOTO TEPMOMETpA U
JNaTYUKa TEMIIEPATyPHI.

6. [IpoBeneHne ucciienoBaHusl MO MPOBEPKE TMIOTE3bI: AATBHOCTH IOJETA
IapyKa, MyIneHHOr0 TOPU30HTAIBLHO, TEM OO0JIbIIe, YeM OOJIbIIIe BHICOTA ITyCKAa.

Pa3znen 2. IlepBoHayaibHbIe CBEIeHUA 0 CTPOECHUM BellleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, T0KA3bIBAIOIIUE
JTACKPETHOE CTPOCHUE BEIIECTBA.

JIBrmkeHue yacTtull BeniecTBa. CBI3b CKOPOCTU JIBUKECHUS YACTHI] C TEMIIEPATYPOil.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzanmoaeicTBue 4acTUIl BEIIECTBA: MPUTIKEHHE
1 OTTaJKUBaHHE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEM W TBEPABIX
(KpucTammuyecknx) Teil. B3auMocCBsi3b MEXKJy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSIX M HX aTOMHOMOJICKYJISIpHBIM cTpoeHHeM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKEHHUS.

2. Habmonenune nuddysumn.

3. HaGnronenue  siBneHui,  OOBACHSIONIMXCS ~ TNPUTSHKEHUEM — WIU

OTTAJIKMBAaHUEM YaCTHII BEIICCTBA.
Jlabopamopnwie pabomuel u onvimel.

1. Onenka Juamerpa aToMa METOJOM psAAoB  (C  HCHOJIh30BAHHUEM
dbotorpaduii).

2. OnbITHI 110 HAOJIOJCHHUIO TEIJIOBOTO PACIIMPECHHSI Ta30B.

3. OnbITHI 110 OOHAPYKCHHIO TEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKCHHSL.

Pa3nen 3. /IBu:keHMe U B3aUMOJAECTBHE Tel.

Mexannueckoe ABMKEeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE ABMKEHHE. CKOPOCTb.
CpenHsiss CKOpOCTb NpPH HEPAaBHOMEPHOM JABWXKEHUU. Pacuér nmytm W BpeMEHU
JIBHKCHUS.

SBnenne wuHepuuu. 3aKOH UWHepUMU. B3aumopencTBHe Ten Kak IPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHs Tel. MaccakakMepanHepTHocTATena. lInoTHOCTh
BelecTBa. CBsA3b MIIOTHOCTH C KOJUYECTBOM MOJIEKYI B €IMHHIIE 00bEMA BEIIECTBA.

Cuia Kak XapakTepUCTHKa B3aumojencTBhs Tei. Cua ynpyrocty u 3akoH ['yka.
N3mepeHne cumibl ¢ NMOMOLIBIO JIUHAMOMETPA. SIBIEHHE TATOTEHHSI U CUIIA TSKECTH.
Cuna Tsxectn Ha JApyrux IuiaHerax. Bec tema. Hesecomocts. CroxkeHue cwuil,
HamnpaBJICHHBIX MO OAHOM mpsiMoil. PaBHOneicTByromaa cwia. Cuna tpenus. Tpenue
CKOJIBYKEHHMS M TPEHHUE NIOKOSA. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

1. Habmoienne MexaHn4eckoro JBUKEHHs Tea.

2. N3mepenne ckopoCTH MPSMOJIIMHENHOTO JBUKECHHUS.



HaGnronenue siBeHUs HHEPITUN.

CpaBHEHHE Macc IO B3aUMOJICHCTBHIO TEIL.

3
4. Habmoienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TEIl.
5
6 CrnoxeHue CHl, HalPaBJICHHBIX 110 OJHOM IIPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHrne CKOPOCTH PaBHOMEPHOT'O JIBHKEHHMsI (IIapuKa B KUIKOCTH,
MOJEIIN 3IEKTPUIECKOTr0 aBTOMOOWJIS M TaK JaJiee).

2. Omnpenenenue cperHed CKOPOCTH CKOJIbBKEHHS Opycka WIM LIapuKa I0
HAKJIOHHOM MJIOCKOCTH.

3. Omnpenenenre MIOTHOCTU TBEPJOTO TeENA.

4. OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (aedopmarivn)
NOPYXHUHBI OT TIPUIIOKEHHOM CHJIBI.

5. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHHSI CKOJIBKEHUS OT

BEcCa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUIAKOCTE U ra30B.

Hasnenue. CrocoObl yMEHBIIEHUS] M YyBEJNWYEHHs naBieHUs. [laBneHue rasa.
3aBUCUMOCTD JJaBJIEHUs raza or o0bEMa, TeMiiepaTypsl. llepenaya naBnenus TBEpAbLIMU
TEeaMH, JKHAKOCTAMH M ra3amu. 3akoH [lackama. IIHeBMaTMyeckne MalIUHBI.
3aBUCUMOCTh JIaBJICHUSI JKUJKOCTH OT TIyOWHBL. ['HMIpocTaTuyeckuii mapajokc.
Coobmatoiuecs cocyanl. ['uapaBinyeckue MeXaHu3Mbl.

AtMochepa 3emim u  atrmocepHoe JaBieHue. [IpuduMHBI CyIIECTBOBaHUSA
Bo3aymHOM oOonouku 3emnu. OmnbiTt Toppuuennu. M3mepenue arMmocgepHOro
JaBJeHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JaBIEHHUS OT BBICOTHI HAJ YPOBHEM MODS.
[Tpubops! 17151 U3MepeHus: aTMOC(hHEepHOTO J1aBJICHUS.

JlelicTBUE KMAKOCTM M ra3a Ha INOTPYKEHHOE B HHMX TeJo. BrITankuBaromas
(apxumenoBa) cwia. 3akod Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Jlemoncmpayuu.

1 3aBUCUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

2 Ilepenaya naBneHus: KUAKOCTHIO U Ta30M.

3. Coobmraroiuecs: CoOCy/Ibl.

4 I'mapaBnnueckunii mpecc.

5 [IposiBieHue neicTBUS aTMOCPEPHOTO JABICHUS.

6. 3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI OT 00bEMa OTPYKEHHON YacTH Tea
Y TJTIOTHOCTH YKUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOU KUJIKOCTH.

8. VYcnoBue miiaBaHus Te: IJIaBaHUE WM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopnwie pabomuel u onvimol.



1. HccnenoBanue 3aBUCMMOCTH Beca Telia B BOJIe OT 00hEMa MOTPYKEHHOH B
JKUJIKOCTH YacTH Telia.

2. OnpeneneHre  BBITAIKUBAIOIIEH  CWIbL, JIEWCTBYIOIIEW Ha  Telo,
HOTpYKEHHOE B )KUJKOCTb.
3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI, AEUCTBYIOLIEH Ha TEJO

B JKMJKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIONIEH  CHUIIBL,
JEHUCTBYIOIICH Ha TEJIO B KMAKOCTH, OT 00bEMa MOTPYKEHHOM B KUJIKOCTh YacTH Tella
Y OT IUNIOTHOCTHU KUJKOCTH.

5. KoncTpynpoBanne apeoMerpa WM  KOHCTPYMPOBAaHHE JIOAKH U
OIIPELICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3nen S. PaGora u MOIIHOCTB. JHEpPrusi.

Mexanuueckas pabota. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pbluar, 0JIOK, HAKJIOHHASI TIOCKOCTh. [IpaBuio paBHOBeCHs
peiuara. I[lpuMeHeHue mpaBuia paBHOBECHS phluara K OJIOKY. «30J0TO€ MPaBUIIO»
Mexanukd. KITJI mpocteix Mmexanu3mMoB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckast u noreHuuaibHas s1eprus. [IpeBpanienue
OJIHOTO BHJa MEXAaHMYECKOM HHEPrMU B JPYrod. 3aKOH COXPAHEHUsS DSHEPIrUU B
MEXAaHUKE.

Jemoncmpayuu.

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Omnpenenenre pabOTHI CUITBI TPEHUS TPU PABHOMEPHOM JBHKEHUU TeJa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciioBril paBHOBECHS pblyara.

3. N3mepenne KIIJ[ HakIIOHHOM TIIIOCKOCTH.

4. N3yueHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTUH.

8 KUIACC

Pa3znea 6. TensioBble siBJIeHUS.

OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOPHUU CTPOCHMS BEIIECTBA.
Macca u pa3mepbl aroMOB U MOJEKyJ. OIBIThI, MMOJATBEPKIAIONIMEC OCHOBHBIC
MOJIOKEHUS] MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

Mopgenu  TBEPAOTO, JKUAKOTO W Ta3000pa3HOrO0  COCTOSIHUM  BEIECTBA.
Kpucrammmueckne u amopdusie Tena. OObsICHEHHWE CBOWCTB Ta30B, JKUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUM MOJIEKYISIPHO-KMHETUYECKON  TEOpHH.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue u cxaTue.

Temnepatypa. CBsi3b TeMIEpPATYpPhl CO CKOPOCTHIO TETJIOBOTO JABUKEHUS YaCTHII.
Buytpennsis sHeprusi. CriocoObl M3MEHEHHsSI BHYTPEHHEW SHEpPruu: Teruionepenada u



coBepuieHue paboThl. Buael Temnomnepenaun: TEMIONPOBOJHOCTb, KOHBEKIUA,
W3JIy4YCHHUE.

KommyecTBOo TemoTel. YelbHAs TEINIOEMKOCTh BeEIIecTBa. TermrooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOTO OanaHca. IlmaBieHue m oTBepieBaHHE
KPUCTANIMYECKUX BEILECTB. YJIelbHas TerioTa IuiaBieHus. I[lapooOpa3oBanue u
koHneHcanusa. Mcmapenme. Kumenwe. VYaenbHas TemioTa mapooOpa3oBaHMUS.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT aTMOC(EPHOTO JaBIICHUS.

Brnaxnocts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[Tpunnmner pabotel TermoBbix ABurarened KII/ remioBoro aeurarens. TemioBbie
JBUTATENM U 3alIATA OKPYKAIOLIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOIIECCaX.

Hemoncmpauuu.

1 Hab6nronenue 6poyHOBCKOTO ABUKCHHUS.

2 Habmonenune nuddysumn.

3. HaOnronenue siBieHU cCMauyMBaHUS U KaMWJUIAPHBIX SIBIICHUM.

4 HaOnronenue TenioBoro paciuimpeHus Ted.

5. N3meHenue naBiieHUs ra3a NpU U3MEHEHHM 00bEMa U HArpeBaHUM WIIU
OXJIAXKJICHUH.

6. [IpaBuia u3MepeHus TEMIIEPATYPHL.

7. Bue! Termmonepenayn.

8. OxJtaxkieHue Ipu COBEPIIICHUHN padOTHI.

9. HarpeBanue npu coBepIiiieHUN pad0OThl BHEITHUMHU CHUJIAMHU.

10. CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11. HaOmronenne kumneHus.

12. Habntonenue nocTostHCTBA TeMIepaTyphl IPH TIJIaBJICHUH.

13. Mojenn TeIIOBBIX IBUTaTEIICH.

Jlabopamopnsie pabomuel u onvimol.

1. OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnbITHI O BRIPAIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM UJIU caxapa.

3. OnbITel IO HAOMIOJIEHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, KUJIKOCTEH U
TBEPIBIX TEII.

4. Omnpenenenve gaBjIeHUS BO3ayXa B 0a/IOHE IIMPUIIA.

5. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh [IaBJIEHUS BO3JayXa OT €ro
00bEMa M HArPEeBaHUS WA OXJIKICHHUS.

6. [IpoBepka ruUmoTe3sl TUHEHHON 3aBUCUMOCTH JITUHBI CTOJOWKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGnronenne wu3MeHEeHHWS BHYTPEHHEW OSHEPrHH Tela B pe3yibTaTe

Teryionepeayr U padoThl BHEITHUX CHUJI.



8. HccnenoBanue sBICHUS TEIUIOOOMEHA MpPH CMEIIMBAHUU XOJIOAHON U
ropsiueu BOJBI.

9. OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOM  MpH
TEIUI00OMEHE C HarpeThIM METAJUTMYCCKUM ITUITUHIPOM.

10. Ornpenenenue yaenbHON TEMI0EMKOCTH BEIIECTBA.

11. Uccnenosanue npoiiecca uCapeHus.

12. OrnpeneneHrue OTHOCUTEIBLHOMN BIIAXKHOCTH BO3AYXa.

13. Ornpenenenue yAeIbHON TEIIOTHI TIJIABJICHUS JIbJIA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onextpu3zanms Ten. JlBa poaa dIIEKTpUYECKUX 3apsafoB. BsammopeiicTBue
3apsKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTB CUJIBI B3aWMOJECHCTBUS 3apsHKEHHBIX
TE€JI OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEKY TEIIAMU).

Onextpuyeckoe 1mosie. Hampspk€HHOCTH — 3ileKTpuueckoro mois. I[IpuHiun
CYINEPIO3ULIMHU HNEKTPUUECKUX MM0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenmn »snexkrpudeckux 3apsAmoB. OJIEMEHTApPHBIA JJIEKTPUYECKUM  3apsl.
Crpoenne atoma. [IpOBOOHMKM M IHUDJIEKTPUKHA. 3aKOH COXPAHEHUS DJIEKTPHUYECKOTO
3apsaa.

DNEKTPUYECKUNA TOK. Y CIIOBHS CYILIECTBOBAHMSI MIEKTPHUUECKOr0 TOKA. VICTOUHMKHN
MOCTOSIHHOTO TOKa. JIeHCTBUS 3IEKTPUYECKOrOo TOKa (TEIUIOBOE, XMMHMUYECKOE,
MarHuTHOE). DJIEKTPUUECKUNA TOK B KUIKOCTAX U razax.

OnekTpuueckas nenb. Cuta Toka. DIIEKTpUdecKoe HanpspkeHue. COnpOoTUBIIEHUE
IIPOBOJIHUKA. YJIEJIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma I ydacTKa LEIu.
ITocnenoBarenbHOE M NTApaUIEIbHOE COCTUHEHUE ITPOBOJHUKOB.

PaGota u MoOmHOCT, 23JieKTpuueckoro Toka. 3akoH Jhxoyms—JleHna.
DOnexkTpuyeckue enu U MOTPEOUTENH 3JIEKTpUYecKod 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHble MarHuThl. B3anmoAelCTBHME NOCTOSHHBIX MAarHuTOB. MarsHuTHOE
nojie. MarauTHoe noJie 3eMJIM U €ro 3HaueHHue s >KU3HM Ha 3emuie. OnbIT Dpcrena.
MarHutHOe 1noJIe ANEKTPUYECKOro TOoKa. [IprMeHeHue 3JIEKTPOMAarHuTOB B TEXHUKE.
JleficTBME MAarHUTHOTO ITOJIS1 HA MPOBOJHUK C TOKOM. DJEKTPOABUTATEIb ITOCTOSTHHOTO
ToKa. lcronp30BaHuEe DIEKTPOABUraTeleldd B TEXHUYECKUMX YCTPOWCTBAX MW Ha
TPaHCIIOPTE.

Onbitel @apanes. SBrneHue >3JeKTpoMarHUTHOW uHAYKIUU. [IpaBuio Jlenna.
OnextporenepaTop. CnocoObl MOMYYEHUS! INEKTPUUECKON IHEPTrUuu. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.
1. DJeKTpU3alus TeN.
2. JIBa poa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSAKEHHBIX TEl.

3. YCTpONCTBO U IEUCTBUE IEKTPOCKOIIA.



4. DJIIeKTpOCTaTUYECKAst UHAYKIIHUSL.

5. 3aK0OH COXpaHEHUS AIEKTPUUECKUX 3aPsI0B.

6. [IpOBOIHUKY U JUBTIEKTPUKH.

7. MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

8. M cTOYHMKHN TOCTOSIHHOTO TOKA.

9. JIeCTBHS SIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUM TOK B KUJKOCTH.

11. ["a30BbIi1 pa3ps.

12. N3MepeHne cuilbl TOKa aMIEPMETPOM.

13. N3MepeHne 31eKTpUYECKOTO HAMIPSKEHUST BOJIBTMETPOM.

14. PeocTat 1 Mmarazud cCOnpoTUBIICHUM.

15. B3auMoenicTBrEe MOCTOSHHBIX MAarHUTOB.

16. MoaennpoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJOCOB MAarHUTa.

17. MopaenupoBaHuE MAarHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.

18. OnsIT Opcrena.

19. MarHuTtHOE 1oje ToKa. DJIEKTPOMarHur.

20. JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

21. DIIEKTPOJIBUTATENb MOCTOSHHOTO TOKA.

22. UccnenoBanue SBIECHUS 3JIEKTPOMAarHUTHON MHIYKIIAH.

23. Onbitel Dapanes.

24, 3aBUCHMOCTh HANpaBIICHUS WHIYKIIMOHHOTO TOKa OT YCIOBUH €r0
BO3HUKHOBEHUS.

25. DJIEKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomuel u onvimol.

1. OnbITel 10  HAOMIOACHUIO JJICKTPU3AIMU TeJl MHAYKIUMEHW U TMpuU
COMPUKOCHOBEHUH.

2. HUccnenoBanue HAEUCTBHUS JJIEKTPUUECKOTO TOJS HA IPOBOJHUKHA U
JIUDJICKTPUKH.

3. COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKaA.

4. N3mepenue u peryampoBaHue CUIIbI TOKA.

5. N3mepenune u peryampoBaHue HANPSIAKEHHUS.

6. HccnenoBanne 3aBUCHMOCTM CHJIBI TOKA, MIYLIETO 4Yepe3 pe3ucTrop, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

7. OnbIThI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh AJIEKTPUYECKOTO

COINPOTUBJICHUA NPOBOJHUKA OT €ro JJIMHBI, IUIONAAY TOMEPEYHOTO CEYEHUS U
Marepuana.

8. [IpoBepka mpaBuia CIHOXKEHUS HANPSHKCHUNM NPU  MOCIEAO0BATEIBHOM
COCIMHEHNH JIBYX PE3UCTOPOB.



9. IIpoBepka mpaBuna Il CWIBI TOKA INPH IMAPAIIEIBHOM COEAUHEHUH

PE3UCTOPOB.

10. Omnpenenenre pabOThI IEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PEIUCTOP.

11. OnpeneneHne MOIIHOCTH — JJEKTPUYECKOTO TOKA, BBIACIAEMONW Ha
pe3ucrTope.

12. HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, WIAYLIETO YEPE3 JAMIIOYKY, OT
HaIIpsKEHUS Ha HEW.

13. Onpenenenue KIIJ[ nHarpeBarens.

14. HccenenoBanue MarHUTHOTO B3aUMOJECHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. W3y4yeHre MarHuTHOTO TOJISl TOCTOSIHHBIX MarHUTOB MPU UX 00BEAMHEHUN
Y Pa3JIECIICHUH.

16. HccnenoBanne neMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OneITBl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb  CHJBI  B3aMMOJEHCTBUSA
KAaTyLIKHA ¢ TOKOM M MarHuTa OT CWJIBI TOKa W HAIPABJICHUs TOKA B KaTYILKE.

18. N3ydenune nercTBUsI MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3yueHue padoThl AIEKTPOIBUTATENS.

20. N3mepenne KII/] anexkTpoaBuraTeabHON yCTaHOBKHU.

21. OneITBl 110 HMCCJIENOBAHMUIO SIBJICHHUSI DJIEKTPOMAarHUTHOW WHIYKIIMH:

HCCIIEIOBAHUE U3MEHEHUI 3HAYECHUS Y HAIIPABJICHUS UHIYKIMOHHOIO TOKA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUsI.

Mexannueckoe  JaBWKEHHE. MarepuanbHas  Touyka. Cucrema  OTcuéra.
OTHOCUTENBHOCTh ~ MEXAHMYECKOTO  JBMIKECHUSA. PaBHOMEpHOE  MpPSIMOJIUHENHOE
newxeHue. HepaBHOMepHOe mpsAMoJiMHEVHOEe naBWkeHne. CpenHsss W MIHOBEHHAas
CKOPOCTH TeJa IIPU HEPABHOMEPHOM JBUKCHUU.

Yckopenue. PaBHOyCKOpeHHOE MPsSIMOJIMHEHHOE JBIkeHne. CBOOOIHOE MajieHue.
Omnbitel ['anumnes.

PaBHOMepHOE [BHXKEHHE 10 OKpyXHocTU. llepuon u yactota oOpaleHus.
JIuHeitHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBpii 3axkoH Hprorona. Bropoit 3akoH HeroTona. Tperuii 3akoH Hprotohna.
[IpuHIMI CynEpNIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujia TPEHHUS CKOJBXKECHUS, CHJIA
TPEHUSI TTOKOS, APYTHUE BUJIBI TPEHUS.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO TafCHHUSI.
JBmxenue tuiaHeT Bokpyr ComnnHua. IlepBast kocMuueckas ckopoctb. HeBecoMocTs u
MEPETPY3KHU.

PaBHoBecue wmarepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsixecTH.



Nmnynsc Tema. M3MeHenne wummyiabsca. MMiynbC cuiibl. 3aKOH COXpaHEHUs
nMITyJbca. PeakTuBHOE ABMKEHHE.

Mexanuueckass pabota U MOUIHOCTh. PaboTa cui TsDKECTH, YyIPYrOCTH, TPEHUS.
Cesi3p  sHepruum U pabotel. IloTeHnManpHas »SHEPrus Tejla, MOMHATOTO Haj
NOBEPXHOCTBIO 3eMid. lloTeHIMabHAsE SHEprust ckartoil NpykuHbl. KnHeTrnueckas
sHeprus. Teopema O KHHETHYECKOW BSHEPrHHM. 3aKOH COXPAaHEHHS MEXaHHYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HabitoieHne MexaHM4ecKoro JBHKEHHUS Tela OTHOCUTENIBHO Pa3HbIX TeEll
OTCYETA.

2. CpaBHeHHE MyTed W TPACKTOPUWA JBHKEHHS OJHOTO M TOrO K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUIKEHUS.

4. HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O JIBUKEHUS.

5. HaGnronenue nBMKEHUS Tella 10 OKPYKHOCTH.

6. Habnronenne MexaHn4ecKux SIBICHUM, MPOUCXOISAIINX B CUCTEME OTCUETA

«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBMKCHHHM OTHOCHTEIHHO KaOMHETa
bu3uKH.

7. 3aBUCHUMOCTh YCKOPEHHUS Tela OT MacChl Tella M JEHUCTBYIONIEH HAa HErO
CHUJIBI.

8. HaOmronenue paBeHcTBa CUIJI IPU B3aUMOJICHCTBUM TEII.

N3MeHeHne Beca Tesa Mpu yCKOPEHHOM JBUKECHUH.

10. IIepenaya ummnyJsibca Ipy B3aMMOAEHUCTBUHU TEIL.

11. [IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

12. CoxpaHeHue UMMyJibca Npyu HEYNPYrOM B3aUMOICHCTBUM.

13. CoxpaHeHue uMnyJibca npu abCOTOTHO YIIPYTOM B3aUMO/ICUCTBUMU.

14. Ha6nronenue peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHHre MEXaHUYECKON PHEPTUU TIPU CBOOOTHOM IaJICHUH.

16. CoxpaHeHHe MEXaHUUYECKOM PHEPryuu MpHU JABUKEHUU TeJla Mo JeHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimeol.

1. KoncTpynpoBanue Tpakra sl pa3roHa W JajdbHEWUIIEr0o PaBHOMEPHOIO
JBIKEHUS IIAPUKA UITU TEJIEHKKH.

2. OnpeneneHue CpelIHEN CKOPOCTH CKOJBKEHHUS Opycka WM JBHXKCHUS

LIapUKa 10 HAKJIOHHOM IJIOCKOCTH.

3. OnpeneneHrne yCKOpPEHMsI Tejla NPU PAaBHOYCKOPEHHOM JBHYKEHUU IIO
HAKJIOHHOU TNIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HauajbHOM CKOPOCTH.



5. [IpoBepka THUIOTE3bl: €CIAM IPU PABHOYCKOPEHHOM JBWKEHUU 0e€3
Ha4aJbHOM CKOPOCTH ITyTH OTHOCSITCS KaK psAJ HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE
IIPOMEXYTKHA BPEMEHN OJUHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUJIBI  TPEHHS CKOJIBXKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUS.

7. Omnpenenenne korhduIueHTa TPEHUS CKOIBKCHHS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

9. Onpenenenue pabOThI CHIIBI TPEHHUS MTPU PABHOMEPHOM JIBHXKEHHHU TeJa T10
rOPU30HTAILHON TTOBEPXHOCTH.

10. Onpenenenne pabOTBl CHUJIBI  YOPYTOCTH TpPU MOABEME Tpy3a C
MCIOJIb30BaHNEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. N3ydenne 3aKkoHa COXpaHEHHsI SHEPTUU.

Pa3znen 9. Mexann4yeckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe naBmwxeHue. OCHOBHBIE XapaKTEPUCTUKU KoyieOaHUM: mepuon,
4acToTa, aMIUIATyAa. MareMaTH4ecKuii W MpYyKUHHBIM MasTHUKU. lIpeBpamienne
SHEPTUU MPH KOJIeOaTEIbHOM JIBHXKCHHH.

3aryxatouue kojebanus. BeinyxaeHHble koneOanus. Pezonanc. MexaHnuueckue
BOJHBI. CBOMCTBa MEXaHWYECKHX BOJH. IIpomosbHBIE M monepedHsle BOJHBL. JlnuHa
BOJIHBI U CKOpPOCTb €€ paclnpocTpaHeHHs. MeXaHMYeCKHe BOJIHBI B TBEPIOM Tel€,
CECMMYECKNE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicoTa TOHa. OtpaxeHue 3Byka. WNH]pa3Byk u
YJIBTPA3BYK.

Jlemoncmpayuu.

1. HaOmronenne xoneOaHMi Tel mOa IEHCTBUEM CHIIBI TSKECTH M CHJIBI
YIPYTOCTH.

2. Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3 HaGnronenue BoIHYKIEHHBIX KOJICOAHMM 1 pe30HaHca.

4. Pacnpoctpanenue npo10bHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).

5 HaOntonenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.

6 AKYCTHYECKHI PE30OHAHC.

Jlabopamopnsie pabomuel u onvimol.

1. OnpeneneHve YacToThl W Iepuoja KojieOaHUM  MaTeMaTH4eCKOro
MAasTHHKA.

2. OnpeneneHre 4acTOThl U MEpUoa KojieOaHUN NPy KUHHOTO MasiTHUKA.

3. HccnegoBanue 3aBUCMMOCTH Tepuo/ia KoiaeOaHWi MOABEIMIEHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. HccnenoBanue 3aBUCMMOCTH NEepUOJia KOIeOaHU NMPYKMHHOTO MasTHUKA

OT MAacCcChI Ipy3sa.



5. [IpoBepka HE3aBUCHUMOCTH TepHoOJa KojeOaHWUN Trpy3a, MOABEIICHHOTO K
HUTH, OT MaCCHI Tpy3a.

6. OneIT,  JEMOHCTPHPYIONIME  3aBUCHMOCTh  TEpuoaa  KOJcOaHMiA
IPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. N3mepenue yckopeHHs CBOOOJHOTrO MaeHMSL.

Pa3nen 10. DiekTpoMarauTHoe 1oJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHuTHOE ToJIe. DNEeKTpOMarHUTHbIE BOJIHBI. CaoiicTBa

QJICKTPOMAIrHUTHBIX  BOJIH. [lxana QJICKTPOMAIrouTHBIX  BOJIH. Hcnonp3oBaHue
QJICKTPOMAIrHUTHBIX BOJIH JJISA COTOBOH CBSI3H.
SHCKTPOMaI‘HI/ITHaﬂ IIpupoaa CBCTaA. CKOpOCTL cBeTa. BomHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu.

1. CBoiicTBa 2NEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. N3ydeHune CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOUIBLHOIO
tenedona.

Paszpnes 11. CBeroBbIe ABJICHUS.

JIyueBasg mognens cera. Mcrounuku csera. [IpsAMonamHENHOE pacrnpocTpaHEHUE
ceera. 3atmMeHuss ComnHuma u JlyHel. Otpaxenume cBera. Ilmockoe 3epkaino. 3akoH
OTPaKEHUS CBETA.

[Ipenomiienue cBeta. 3aKOH MpesioMiIeHus cBeTa. [[0JIHOe BHYTpEHHEE OTpaKEHUE
cBera. Mcnosb30BaHue NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUXCBETOBOIAX.

Jlunza. Xox mydeii B nmuH3ze. OnTtrueckas cucteMa (oToarnmapara, MUKpPOCKONa U
Teneckona. ['a3 kak onTudeckas CucteMa. binM3opykocTs U JalbHO30pPKOCTb.

Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoToHA. CriokeHUe CreKTpaIbHbIX
uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu.

[IpsiMonMHEHOE PaCIpOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tony4yenue n300pa>keHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO.

Xon iaydeit B cobuparoiiei JInH3e.

X0 Iy4edl B pacCerBaroIIeH JUH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
Mopensb riasa.

PasnoxxeHue 6eoro cBera B CIIEKTP.

[Tomy4yenue 6eoro cBeTa MpM CII0KEHUH CBETAa Pa3HBIX 1[BETOB.
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Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanne 3aBUCUMOCTH yria OTPa)KEHUS CBETOBOIO Jyda OT YIJa
naJCeHHUS.

2. N3yuenue xapakTepUCTUK N300paKEHHS MTPEIMETA B TUIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCMMOCTH YIJla IPEJIOMIICHHSI CBETOBOTO JIyda OT yriia
NaJCHUs Ha TPAHUIIE «BO3TyX—CTEKIIO».

4. [Tonyyenue n300pakeHUii ¢ TOMOIIBIO COOMPAOIIEH JINH3BI.

5. Onpenenenue (OKYCHOTO PacCTOSHHUS M ONTUYECKON CHJIBI cOOMparomeit
JIVH3BI.

6. OmnBITHI IO PA3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OneITHl 1O BOCHIPHUSATHIO IIBETa MPEAMETOB MpPU UX HAOIIONECHUU uepe3

[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

Onwitel  Pesepdopna u minanerapHas mojenb atoma. Mognens aroma bopa.
Hcenyckanne u nornomenue cBera atoMoM. KBaHTHI. JInHeHyaThIe CIIEKTPBL.

PannoaktuBHOCTh. Anbda, 6eTa- 1 raMmma-u3inydeHus. CTpoeHrne aTOMHOTO sijpa.
Hyknonnas mogens atromuoro sigpa. M3oronsl. PaguoaktuBHbie npespamienus. [lepuon
MOJIypacraia aTOMHBIX SIAEP.

SAnepHbie peakuru. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MACCOBOTO YUCEN. DHEPIrus
CBA3M aTOMHBIX szep. CBs3b Macchl M SHEpruu. Peakuuu cuHTE3a U JIETEHUS sIEp.
Nctounnku sneprun ConHIA U 3BE3I.

Anepnas osHepretuka. JleWCTBUS pagUOAKTUBHBIX H3IYYECHH HAa IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1 CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

2 CrexTpbl pa3IMYHbIX T'a30B.

3 CnekTp Bogopoa.

4. Ha6nronenue tpekoB B kamepe Bunibcona.

5 PaboTa cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6 Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomuel u onvimol.

1. HabitoieHue CromHbIX U JIMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

2. HccnenoBanne TPEeKOB: U3MEPEHHE SHEPTrUM YaCTULBI MO TOPMO3HOMY
nyTH (1o ¢poTorpadusim).

3. W3mepeHune paaroakTUBHOTO (OHA.

IHoBTOpUTEIBLHO-0000 AN MOYJIb.

[ToBTOpHTENHEHO-0000MAOIINI MOAYAh TPEIHA3HAYECH [JIi CUCTEMATU3AlNHA U
000011IeHNs] TPEIMETHOTO COJEPKAHUSI U OTBITA JIESITEIbHOCTH, TPUOOPETEHHOTO TIPH
M3YyUYeHHM BCEro Kypca (Qu3MKd, a Takke Jis1 TOATOTOBKM K OCHOBHOMY



rOCyJapCTBEHHOMY JK3aMeHy M0 (Qu3nuke s OOydYaromuxcs, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipy w3ydyeHHH NAaHHOTO MOIYJIA PEATU3YIOTCS W CHCTEMAaTU3UPYIOTCS BUJIBI
JCSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTHKEHHE TPEIMETHBIX U
METarpeIMETHBIX TUTAHUPYEMBIX pE3yJIbTaTOB oOyueHwus, dbopmupyercs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOGHHE HAyYHBIX METOJOB HCCIEIOBaHUS
SIBJICHUM TIPUPOBI M TEXHUKH, OBJIAJICHIEC YMCHUSIMU OOBSICHATh (PU3HUSCKHE SIBIICHUS,
NPUMEHSS TIOJy4YeHHBbIC 3HAHUS, peIlaTh 3aJadyd, B TOM YHWCJIEC Ka4eCTBCHHBIE W
AKCIIEPUMEHTATBHBIC.

[TpuHIMIIAATBEHO JEATEIBHOCTHBIA XapaKTep JAHHOTO paszjelia pealu3yercs 3a
CY€T TOTO, YTO OOYUAIOIIUECS BBIMOIHAIOT 38/1aHUsA, B KOTOPBIX UM IMpeAaraeTcs:

HA OCHOBE MMOJIyUYE€HHBIX 3HAHUU PACIO3HABATh U HAYYHO OOBSACHATH (PU3HUECKUE
SBJICHUSI B OKpYKalolel IpUpOo/ie U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHBIE METOJIbI HMCCJIECOBAaHUSA (DU3NYECKUX SIBICHUW, B TOM
YHCIIe ISl IPOBEPKU TUTIOTE3 U MOJIYICHHUS TEOPETUIECKIX BBIBOJIOB;

OOBSCHATh HAay4YHBIE OCHOBBI HauOosiee BaXHBIX JIOCTIDKEHHUU COBPEMEHHBIX
TEXHOJIOTHH, HampuMep, MPAKTHUYECKOTO HCIOJIb30BAaHUS PA3IUYHBIX HCTOYHHKOB
SHEPruM Ha OCHOBE 3aKOHAa NPEBPALICHHUS U COXPAHEHUS BCEX HM3BECTHBIX BHUJOB
SHEPTrUM.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3uku Ha ypoBHE OCHOBHOrO OO0IIEro oOpa3oBaHMs HAaNpPABICHO Ha
JOCTH)KEHHUE JIMYHOCTHBIX, METAnpeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate usydeHus GU3NKKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatotierocs 0yayT cpopMUpOBaHbI CIEIYIONINE JTUYHOCTHBIE PE3YIbTaThl B YACTH:

e 1) MaTPMOTHYECKOI0 BOCIIUTAHMSA:

e - IPOSIBJIEHWE MHTEPECAa K MCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
(bu3NYEeCKON HAYKH;

e - IEHHOCTHOE OTHOUIEHHE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e- F'OTOBHOCTh K AKTUBHOMY Yy4YacCTHUIO B OOCYXKIEHUHU OOIIECTBEHHO3HAUMMBIXU
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN (QU3HKH;

e- OCO3HaHME BAXHOCTH MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JACSATEIBHOCTU
YYEHOTO;

¢3) 3CTeTHYECKOr0 BOCIIUTAHMS:

e- BOCIIPHUSTHE 3CTETUYECKHX KayecTB (PU3MYECKON Hayku: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;



*4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

e - OCO3HAHHE LIEHHOCTU (PU3UUECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHEUIIIEN COCTABIAIOIIEN KYJIbTYPHI;

e- DAa3BUTUE HAY4YHOH JIIOOO3HATEIBHOCTH, HHTEpECa K HCCIEI0BATEIbCKON
NEeATENBHOCTH;

5) popMupoBaHuUs KyJbTYPbI 310POBbS U IMOLUOHAIBHOI0 0J1ATONOYYHSA:

e- OCO3HAaHHWE LIEHHOCTM Oe3onmacHOro oOpa3a JKH3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHUPE, BaXKHOCTU IPAaBUJI O€30M1aCHOr0 MOBEAEHUS HAa TPaHCIOPTE, Ha
J0porax, ¢ 3JIEKTPUYECKUM U TEIUIOBBIM 000PYAOBAHUEM B JOMAITHUX YCIOBUSIX;

e - ¢()OpMUPOBAHHOCTh HaBBIKA pe(IIEKCUH, IPU3HAHUE CBOETO IpaBa Ha OMIMOKY
Y TAKOI'0 e MpaBa y APYyroro 4eJoBeKa;

*6) TPYyAOBOrOBOCIIUTAHUSA:

e- AKTUBHOE YyYaCTHE€ B pELICHUM MNPAKTUYECKUX 3a4ay (B paMKax CEMbH,
oOpa3oBaTeNbHOM OpraHu3aluM, Topojaa, Kpas) TEXHOJOTMYECKOW M COLMAJIbHOU
HaIPaBJIECHHOCTH, TPEOYIOIIMX B TOM YUCIE U (PU3NYECKUX 3HAHMIA;

e - HHTEPEC K MPAKTUYECKOMY H3yUYECHHIO PO(deCcCHid, CBSI3aHHBIX C (PU3UKON;

¢7) 3KOJIOTHYE€CKOTOBOCIIMTAHUSA

e- OpHEHTAIMs Ha NPUMEHEHHE (PU3MUECKUX 3HAHUU JUId pElIeHUs 3a1ad B
o0JacTu OKpY’Karoleil cpelipl, MIaHUPOBAHUS MOCTYNKOB U OLEHKM HMX BO3MOYKHBIX
MOCJIEJICTBUM JJIs1 OKPY KarOLIEH Cpeibl;

e- OCO3HaHUE TJIOOAIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM U IMyTel HX
peLIeHus;

«8) amanTanMm K HM3MEHSIOIIMMCH YCJIOBHSIM COLMAJIBHOW M TPHPOAHOM
cpeabl:

e - MOTPEOHOCTh BO B3aMMOJEHCTBUU MPHU BBIMOIHEHUU UCCIEAOBAHUI U TPOECKTOB
(r3MYECcKOi HAMPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

e- TOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTHYECKYIO
NEeSATENBHOCTD;

- IOTPEOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWI, B TOM yucie (HOPMYIUPOBATH
UJIeH, OHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e- OCO3HaHUE Je(UIIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e - IUTAHUPOBAHKUE CBOETO Pa3BUTHs B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHU;

e- CTPEMIJICHHE aHAJIM3UPOBATh U BBISBJIATH B3aMMOCBS3U MPUPOJIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e- OIICHKAa CBOMX [JEHUCTBUM C YYETOM BIUSAHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX INI00ABHBIX TOCIEACTBUMA.

METAINPEAMETHBIE PE3YJIBTATHI



B pesynbraTte OcBOEHUS IpOrpaMMbl IO (PU3WKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus y oOydaromierocs: OyayT chopMupoBaHbsl MeTanpeIMeTHbIEPe3yJIbTAThI,
BKITIOYAFOIIIUE MI03HABATEIIbHEIC YHHUBEPCATbHbBIE ydeOHbIe JCHCTBYS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHBIE  yUcOHBIC JCUCTBUS, pETyJISATUBHBIC
YHUBEpCaJbHbIC YUeOHBIC JICHCTBUS.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eilicCTBUSA

ba3oBble 1ornueckue AecTBU:

e BBISIBJISITH M XapaKTEPU30BATh CYIIICCTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJICHH );

e YCTAHABIIMBATh CYUIECTBEHHBIH NpPH3HAK KiIacCU(UKAIMK, OCHOBAaHUSA IS
0000I1IeHNSs U CpaBHEHUS,;

¢ BBISIBIIITH  3aKOHOMEPHOCTH M TPOTHUBOPEYMS B paccMaTpUBaeMbIX (akTax,
JAHHBIX ¥ HAOJIIOJACHUSAX, OTHOCSIINXCS K (PU3UUECKUM SBJICHUSIM;

e BBISIBIIITh TIPUYUHHO-CJICJICTBEHHbBIC CBS3U MPU U3YYCHUU (PU3MYECKUX SIBJICHUU
U TPOLECCOB, JIeJIaThb BBIBOABI C MCIOJIB30BAHUEM JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIFOUCHUN, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (PU3UUECKUX BEITUYMNH;

e CAMOCTOSITEJILHO BBIOMpaTh CHOCOO penieHust y4yeOHOM (U3MYecKOW 3anayu
(cpaBHEHHME HECKOJBKUX BapUAaHTOB PEIICHUS, BBHIOOpP HamOoJiee MOAXOASIIETO C
y4€TOM CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

* ICIIOJIb30BATh BOMPOCHI KaK UCCIIEIOBATEIILCKU NHCTPYMEHT MMO3HAHNUS;

¢ IPOBOJIUTh IO CaAMOCTOSITEJIbBHO COCTaBJIEHHOMY TIUIaHy OIIBIT, HECJIOXKHBIN
(hbU3MYECKUil IKCTIEPUMEHT, HEOOJIBIIIOE UCCTEIOBAHUE (PU3UUECKOTO SIBICHUS;

e OLICHUBAaTh HAa MPUMEHHMOCTh U JOCTOBEPHOCTh MH(MOPMAIINIO, TOJYUYCHHYIO B
X0JI€ UCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;

e CAMOCTOSITENILHO (OpMYyJIMpPOBaTh OOOOIIEHHUS U BBIBOALI MO pe3yJibTaTam
MPOBEEHHOT0 HAOJIOACHUS, OTIBITA, UCCIICI0OBAHUS;

e IPOTHO3UPOBATH BO3MOKHOE JajbHEMIee pa3BUTUE (PUBHMUECKUX IPOIIECCOB, a
TaK>K€ BBIJIBUTATh MIPEATNOIO0KEHNS 00 UX Pa3BUTHUU B HOBBIX YCIIOBHSIX U KOHTEKCTAaX.

Pabora c nndopmanueii:

e IPUMEHATH PA3JIMUHbIE METO/bl, THCTPYMEHTHI U 3apPOCHI MPU MOUCKE U 0TOOpE
MH(}OpMAIMU WK TAHHBIX C YYETOM MPEATIOKEHHONW yueOHON (pu3HUecKon 3a/1auu;

e AHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HMH(POPMAIIUIO
Pa3TUYHBIX BUJOB M (JOPM TIPEICTABIICHHUS,

¢ CAMOCTOSITEIILHO BHIOMpATh ONTUMAILHYIO (pOopMy TpencTaBiieHuss HHGOPMAIHH
1 WUIIOCTPUPOBATh pellaeMble 3aJladyd HECJIOKHBIMU CXEMaMH, JAuarpamMmaMu, WHOM
rpaduKoOi U MX KOMOMHAIUSMH.

KoMMyHuKaTHBHBIE YHHBEpPCAIbHBbIE y4eOHbIe 1eHCTBUS:



eB X0JI¢ 00CYXXJIeHHUsI Y4eOHOTO MaTepuaina, pe3yabTaToOB JIA00OpaTOPHBIX pabOT H
MIPOEKTOB 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMbI U BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha PEIICHNE 3aa9d U TOIep KaHue OJ1aroKeIaTeIbHOCTH OOIIEHNS;

¢ COITOCTABJISATh CBOM CYXKJICHHS C CYXJICHUSIMH IPYTHX YYaCTHHKOB JIHAjIoOra,
oOHapyKHUBaTh Pa3IMUNEC U CXOJCTBO MO3UITUH;

e BRIP@XKaTh CBOIO TOUKY 3PCHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTaX;

e MyOIMYHO TIPEJCTABIATh PE3YJbTAThl BBIMOIHEHHOTO (PU3WYECKOTO OIbITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

¢ [IOHMMATh M HCIIOJIB30BaTh IPCUMYIIECTBA KOMAHJHOW W WHIWNBUAYAJIbLHOM
pabOTHI IPH PEIICHAH KOHKPETHOM (PH3NYICCKOM TIPOOIEMBIL;

e MPUHUMATH LIETTU COBMECTHOU ACATEIHHOCTH, OPTaHU30BHIBATH JCUCTBHUS 1O €€
JOCTIDKCHUIO: PACTIPEACISITh POJIH, 00CYX AaTh MPOIECCHI U PE3YIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

e BBITIOJIHATH CBOKO YacTh PA0OTHI, JOCTUTAs KAUECTBEHHOIO pe3yJibTaTa 110 CBOEMY
HaIPaBJICHUIO U KOOPIUHUPYS CBOM JIEHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI;

¢ OIICHUBATh KAadeCTBO CBOETO BKJIaJa B OOMMUNA TMPOAYKT TIO KPUTEPHSM,
CaMOCTOSTEIEHO COPMYITHPOBAHHBIM yUYaCTHUKAMHU B3aMMOICHCTBHSI.

PerJISITl/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranuzamnus:

¢ BBIIBJIATh IPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIMX MJis
penieHus: GU3NUEeCKUX 3HAHUIM;

e ODUEHTUPOBATHCS B PA3IMYHBIX  MOAXOAAX  MPUHATUA  pEUIeHUi
(MHIMBUYaJIbHOE, IPUHATHE PELIECHUS B IPYIIE, IPUHATUE PELICHUH MPyIIOoN);

¢ CAMOCTOSTEIBLHO COCTAaBJISITh AJITOPUTM pellIeHUs1 (PU3NUECKON 3a/1auil WM TUIaHa
UCCJIEIOBAaHMUS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeJjiaraeéMble BapuaHThl PEIICHHMI;

e IENIATh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIN MHTEJIEKT:

e 1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYallUH U MPEAJIaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSACHATHh MPUYUHBI JOCTHXKEHUS (HEIOCTHKEHUS) PE3YJIbTATOB JIESITENIbHOCTH,
JaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTHBBI B JAESATENBHOCTh (B TOM YHCJIE B XOJ BBIIIOJIHEHUS
(bu3NYeCKOro HCCIEIOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILIUXCS CUTYallUii, yCTAHOBJICHHBIX OINOOK, BOSHUKIIUX TPYTHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yibTaTa LIeJId U YCIOBUSAM;

e CTaBUTh ce0sl Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHHM Ha
Hay4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTHUKY JAPYTOro;



e IPU3HABATh CBOE MPAaBO Ha OLIMOKY MpU pelieHUH (PU3NYECKUX 3a7ady WM B
YTBEPKIACHUIX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYIoro.

IHPEJMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7 KJjacce IMpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* ICTIONIb30BaTh TOHATHS: (PU3MYECKUEe M XUMHUYECKHE SIBJICHUSA, HAOJIOJECHUE,
OKCIIEPUMEHT, MOJIEb, TUIOTE3a, CIUHUIBI (PU3NUECKUX BEIMYHMH, aTOM, MOJICKYJa,
arperatHble COCTOSIHUSI BemnlecTBa (TBEpHOE, KHUIAKOE, ra3000pa3HOE), MEXAHUYECKOE
JIBWKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJUHEHHOE),  TPACKTOpHs,
paBHOACHCTByIOIIas cuna, aedopmanus (yrnpyras, TIJIacTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbL;

epaznuyaTh sBieHUA (AudQy3us, TEIIOBOE JIBM)KEHHUE YaCTHI[ BEIECTBA,
PaBHOMEPHOE JABWKEHUE, HEPABHOMEPHOE JBUKEHUE, MHEPLUS, B3aUMOJECICTBUE Tell,
paBHOBecHE TBEPIBIX TeJI C 3aKPEIUIEHHON OCBhIO BpallleHUs, TMepenada JgaBiICHUS
TBEPJBIMHU TEJAMU, KUJIKOCTSIMU U Tra3amu, aTMochepHOe JaBJieHHUE, IJIaBaHUE Tell,
MIPEBPAIICHUS] MEXaHUIECKON YHEPTHUN) MO OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHHUE;

e pacIiO3HaBaTh MPOSIBICHWE W3YYEHHBIX (U3MUECKUX SIBJICHUNU B OKPYKAIOIIEM
MHpE, B TOM 4Yucie (U3NYECKUE SBICHUS B TMPHUPOJIC: TPUMEPHI JIBIKCHUS C
Pa3IMYHBIMH CKOPOCTSIMHM B >KMBOW M HEXHBOUW NPHUPOJE, JACUCTBUE CUJIBI TPEHUS B
MIPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(PEPHOTO JIaBJICHUS HA )KUBOW OpraHu3M, IJIaBaHHE
peIO, phIYard B TeEJE 4YEJIOBEKa, MPU ATOM IMEPEBOJUTH MPAKTHYECKYIO 3aJadyy B
y4eOHYI0, BBIJICISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBICHHUI;

¢ ONMCHIBATh M3YYCHHBIC CBOMCTBA TeNl U (U3HUECKUE SBJICHHS, HUCIOJIb3YS
(bu3ryeckue BeJMUUHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BpEeMsi, ITyTh, CKOPOCTb,
CpeIHssl CKOPOCTh, CUJla YIPYTrOCTH, CHJIa TSXKECTH, BEC TeJa, CHJIa TPEHUs, AaBJICHUE
(TBEpHoro Tena, >KUAKOCTH, Tas3a), BBITAJIKMBAIOIIAs CHJIa, MEXaHMuYeckas paborta,
MOIIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KOA(DPUIIMEHT TMOJE3HOTO JCUCTBUS
MEXaHU3MOB, KMHETUYECKas U TOTECHIMAJIbHASI SHEPTHUs), MPU OMHCAHUHU MPABUIBHO
TPaKTOBaTh (PM3MYECCKUIN CMBICI UCIIOIB3YEMBIX BEJIMYHH, UX 0003HAUYCHUS W €IUHUIIBI
(bu3MYeCKUX BEJMYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME AAHHYIO (PU3HUYECKYIO
BEIIMYMHY C JPYTMMHU BEIUYMHAMH, CTPOUTHh TpaPUKA H3YYCHHBIX 3aBUCUMOCTEH
(hU3NYSCKUX BEITUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SIBJICHUS M MPOIIECCHI, UCIIOIB3YSI
npaBuia CIOXKeHUs cuil (BIOJIb OAHOW MpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH
ApxuMena, TpaBWIO paBHOBecHs pbluara (OJI0Ka), «30JI0TO€ TMPABUIIO» MEXaHUKH,
3aKOH COXpPAHEHUsS MEXaHMYeCKOW DSHEPruM, NpH ITOM JaBaTh CJOBECHYIO
(hOpMyYITUPOBKY 3aKOHA U 3aMMHMCHIBATH €70 MATEMATHUYECKOE BHIPAKCHHE;



¢ O0BSICHATH (PU3MUECKUE SIBJICHMS, TPOIECCHl U CBOICTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE CHUTyaluid NPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISABIATH MPUYHMHHO-
CJIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIaroB ¢ onopoi Ha 1-2
U3yYEHHBIX  CBOWCTBa  (U3MYECKUX  SBJICHUM, (U3MUECKUX  3aKOHa  WIH
3aKOHOMEPHOCTH;

epemiath pacuéTHbIC 3alayd B 1—2 MEHCTBUS, MCIMONB3YS 3aKOHBI M (DOPMYIIHI,
CBS3bIBAIONIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE AaHAJIMW3a YCIOBHUS 3ajauu
3alKChIBaTh KPaTKOE YCJIOBUE, MOJCTAaBIATh (PU3NYECKUE BEIUYUHBI B (OPMYJIBl U
IPOBOJNUTh Pacy€Thl, HAXOAWTh CIPABOYHBIEC JaHHbIC, HEOOXOOUMBIE NJIsl PEIICHUs
3a]1a4, OLICHUBATh PEAINCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUYHHBI;

e pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPHU MOMOIIN (HU3HUECKUX
METOJ0B, B OIIMCaHWU HCCIIENOBAHUS BBIICIATH MPOBEPSIEMOE IPEANIOIOKEHNE
(rumotesy), pazauMyaTh W HUHTEPIPETUPOBATHh IOJYYEHHBIN pe3ynbTar, HaXOJIUTh
OLIMOKY B XO/I€ OIbITA, JI€JaTh BHIBOJBI 110 €T0 PE3yIbTaTaM;

¢ IPOBOAUTH OMNBITHI 1O HAOMIONECHUIO (DU3UYECKUX SABJICHUM WM (DUINYECKUX
CBOMCTB TeJl: (pOpMyIMpOBaTh MPOBEPSIEMbIE MPEANOI0KEHUSA, COOUPATh YCTAHOBKY M3
MPEAIOKEHHOTO0 000PYI0BAHHUS, 3aIIUCHIBATH X0/ OIbITa U POPMYIHPOBATH BHIBOBL;

* BBIIIOJIHATH MPSIMbIE M3MEPEHUS] PACCTOSIHUS, BPEMEHH, Macchl Tena, 00béMa,
CWJIBI M TEMIIEpaTypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX M LU(POBBIX NPUOOPOB,
3aMKChIBaTh IMOKa3aHUs NPUOOPOB € YYETOM 3aJaHHOW AOCOJIIOTHOM MOTPEIIHOCTH
U3MEPEHUN;

 IPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3NYECKOW BEIMYUHBI OT
IPYrol C HMCHOJIb30BAHUEM IMPSAMBIX M3MEPEHUN (3aBUCUMOCTH IYTH PABHOMEPHO
JBIDKYILETOCS TeJla OT BPEMEHM JIBM)KEHHSI TEJla, CHIIBI TPEHHsI CKOJIBKEHHS OT Beca
Tena, KadyecTBa OOpaOOTKM IMOBEPXHOCTEW TN M HE3aBUCUMOCTU CHJIBI TPEHUS OT
IJIOIIAAM CONPHUKOCHOBEHHUS TE€J, CHJIbl YOPYTOCTH OT Y/UIMHEHHUS MPY>KUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT OOBEMA NOrpYyXKEHHOM dYacTH Telda M OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT IIIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJI0, YCIOBUW IUIaBaHUS TeEJ, YCJIOBHI paBHOBECHs pblyara u OJOKOB),
y4acTBOBaTh B IUIAHMPOBAHWU YYEOHOrO MCCIEOBaHUsA, COOUpaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CleAys NPEeJIO)KEHHOMY IUIaHy, (MKCHUPOBATH PE3yJIbTAThI
MOJIyYEHHOM 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUJE MPEAJIOKEHHBIX TaOJIHIl U
rpaduKoB, JeaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIIEOBaHMUS;

 IPOBOANTH KOCBEHHbIE M3MEPEHUsI (PU3NYECKUX BEJIMYMH (IUIOTHOCTH BELIECTBA
KUIOKOCTH W TBEPAOTO TeEla, CUjla TPEHHUS CKOJIBKEHUS, [aBJICHUE BO31yXa,
BBITAJIKMBAIOIIAS CWIA, JEUCTBYIOL[as HA IMOTPYKEHHOE B IKUIAKOCTh TEIO,
KO3 (UIUEHT MOJE3HOT0 JAEUCTBUS MPOCTHIX MEXAHHU3MOB), CIIEAYys MPEJIOKEHHOM
MHCTPYKLUU: TIPY BBIMOJIHEHUH U3MEPEHHI cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHHE UCKOMOW BEJINYMHBI;



e COONIONIaTh TpaBUJIa TEXHUKH OE€30MacHOCTH MpH padoTe C JabopaTopHBIM
000pyI0BaHUEM;

e YKa3bIBaTh NPUHUMUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIAIOIIUECS COCYJIbI, OapOMETp, phluar, MOJABUKHBIA U
HEMOJIBM)XHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKTEpU30BATh IMPUHLHUIIBI JEUCTBUS U3YYEHHBIX HNPHUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMNOpPOMl HAa HMX OmUcaHus (B TOM 4YHWCIE: NOAIUIMITHUKH, YCTPOWCTBO
BOJOMNPOBOJIA, TUAPABIMYECKHI TIPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOW HACOC,
apeoMeTp), UCIOJb3ys 3HAHHMS O CBOMCTBAaX (DM3MYECKUX SIBICHHM M HEOOXOIUMBIE
(u3MYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

 IPUBOAUTH TpUMEPHl (HAXOAUTH WHGPOPMAIUIO O MPHUMEpax) MPaKTHUYECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHWM B TOBCEAHEBHOW >KU3HU [JIs1 0OecredeHHs
0e30macHOCTH MpH oOpalieHuH ¢ npubopaMu M TEXHUYECKHMMM YCTpOMCTBaMH,
COXPAaHEHHUS 3J0pOBbSI M COOJIOACHHS HOPM DKOJIOTUYECKOTO TIOBEIACHHUS B
OKpYXarUIEn Cpee;

* OCYIIECTBIJISITH OTOOP MCTOUYHUKOB MH(pOpMaluu B VIHTEpHETE B COOTBETCTBUU C
3aJaHHBIM MOMCKOBBIM 3aIIPpOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUM U IIyTEM CPAaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh MH(POPMAILUIO, KOTOPasl SIBISETCA MPOTUBOPEUUBOI
WM MOXKET OBITh HETOCTOBEPHO;

¢ ICTIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHMM HAyYHO-TIOMYJSPHYIO
auTeparypy (U3MYECKOTO COJIEepKaHMs, CIPABOYHBIE MaTepuaibl, PECYpPChl CETH
WuTtepHer, Biuagerb nOpuéMaMyd KOHCIIEKTHMPOBAHHUS  TEKCTa, MPeoOpa3oBaHUA
nH(pOpMAaITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
2—-3 WCTOYHWKOB WH(pOpManuu (HU3HUECKOTO CONEp)KaHWsA, B TOM YHUCIE IMyOJIUIHO
JenaTh KpaTKHe COOOIIEHUS O pe3ysbTaTaX MPOEKTOB WM YYEOHBIX HMCCIIEOBAaHUM,
IIPU 5TOM TPAaMOTHO MCTOJB30BAaTh W3YUYCHHBIN MOHATUWHBIN ammapar Kypca (QU3UKH,
COIIPOBOKJIAaTh BBICTYILUICHUE IPE3CHTALIMEM;

elpU BBINOJHEHUH YYEOHBIX TMPOEKTOB U HUCCIEAOBAHMM  paclpenensTh
00S3aHHOCTH B TpyHIe€ B COOTBETCTBUU C MOCTABICHHBIMHU 3aJladyaMH, CIEOUTh 3a
BBINIOJIHEHUEM IIJJaHA JIEWCTBHM, aJEKBaTHO OILIEHUBAaTh COOCTBEHHBIM BKJIAd B
NEeSATENbHOCTh TPYMIbI, BBICTPAUBATh KOMMYHUKATHBHOE B3aMMOJEHCTBHE, YUUTHIBAs
MHEHHUE OKPYKAIOLIUX.

K koHiy oOyueHus B 8 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

* UCIIOJIB30BATh ITOHATHSA: Macca U pa3Mepsl MOJIEKYJI, TEIJIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSIHUSI BEILECTBAa, KPUCTAUIMYECKUE U amMop(HbIe Tena,
HACBIIICHHBI U HEHACBHILIEHHBIN Map, BJAXXHOCTh BO31yXa, TEMIIEpATypa, BHYTPECHHSISA



DHEPrus, TEIUIOBOW JBUIaTEllb, JIEMEHTAPHBIN DJIEKTPUYECKUN 3apsill, JIEKTPUUECKOE
T10JIE, TPOBOJHUKH U JTUAIEKTPUKHU, IOCTOSHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE I10JIE;

e pa3JIMyaTh SABJICHUS (TEIJIOBOE PACIIMPEHHE U CHKATHE, TEIJIONEepeaaya, TEIIOBOE
paBHOBECHE, CMauyMBaHWE, KaNWUIIPHBIE SBIICHHs, WCHApPEHUE, KOHJEHCALWs,
IUTABJICHUE, KpHUCTaUIA3aus (oTBepaeBaHue), KHIICHHE, Terionepeaayda
(TEenIOMpPOBOTHOCTh, KOHBEKIIUS, HW3JIyYEHUE), SJEKTpHU3alusl TeJ, B3aUMOJICUCTBUE
3apsioB, ACUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJECUCTBHE
MarHuTOB, JEHCTBME MAarHUTHOI'O IIOJII HA NPOBOJHMK C TOKOM, 3JIEKTPOMarHWTHas
UHAYKLIMSA) [0 OIMCAaHUI0 HUX XapaKTEpHbIX CBOHCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBIICHUE;

e pacrio3HaBaTh MPOSIBICHWE H3YyUEHHBIX (PU3NYECKUX SIBICHUI B OKpYXaloIem
MHUpE, B TOM 4YHcle (U3HUECKUE SBICHUS B MPUPOJAE: MOBEPXHOCTHOE HATSKEHHE U
KalWUISpHBIE SBJICHHUS B NPHUPOAE, KpUCTAUIBI B Mpupone, usnydeHue CoiHua,
3aMep3aHue BOJAOEMOB, MOpPCKUE Opu3bl, 0Opa3oBaHME pOCHI, TyMaHa, MHEs, CHera,
ANEKTPUYECKUE SBJICHUS B aTMOC(hepe, IIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3emJid, Ipeiid MoarcoB, Pojib MArHUTHOTO MOJIS IJIs )KU3HU Ha 3eMJie, MOJISIPHOE
CUSIHHME, TMpPU HTOM NEPEBOAMTHIPAKTUUECKYIO 3a7adyy B Y4YeOHYIO, BBIICIATh
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKK) PU3NUECKUX SBJICHUII;

¢ ONIUCHIBATh M3yYEHHBIE CBOWCTBA Te€N W (PU3UYECKHE SBJICHUS, HCIOIb3Ys
(¢u3nueckue BEIMYUHBI (TeMIeparypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIIOTHI,
yAeNbHAsA TEIIOEMKOCTh BEIECTBA, yAEJbHASA TEIUIOTA IUIABJICHUS, YAEIbHAs TEIIOTA
napooOpa3oBaHMs, yZeJibHas TEIUIOTa CrOpaHus TOIUIMBA, KOA(PGUIUEHT IOJIE3HOrO
JNEUCTBUA TEIUIOBOM MAlIWHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3YyXa, JJIEKTPUYECKUU
3apsJl, CUJIa TOKA, SJIEKTPUUECKOE HANPSKEHNE, COPOTUBIECHUE IPOBOJHUKA, YAECIBHOE
CONPOTHUBJICHUE BEIIECTBA, pa0OTa U MOUTHOCTh 3JEKTPUUYECKOr0 TOKA), MPU OMHCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKHUI CMBICH HCIOJNb3YEMBIX BEIMYMH, O003HAYEHUS U
eIMHULBI (U3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLIUE JaHHYIO
¢u3NyecKyr0 BEIUYMHY C JPYrMMH BEJIMYMHAMHU, CTPOUTh TIpadUKM H3YyUYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEITNYMH;

e XapaKTEepU30BaTh CBOWCTBA Te€J, (PU3MYECKHUE SIBJICHUS M MPOIECCHI, UCIONIb3YS
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOCHHsI BELIECTBA,
MPUHIINII CYNIEPIIO3ULIMU ToJIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH OMma U1l yyacTka 1enw, 3akoH /[xoyns—JIeHna, 3aKkoH COXpaHEHUsI SHEPTHUH, ITPU
ATOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHMUE;

¢ O0BSICHATH (PU3UUECKHE MPOIIECCHl M CBOWCTBA TEJN, B TOM YHCJE M B KOHTEKCTE
CUTYalMi TPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BISABIISITh IPUUMHHOCIIEACTBEHHBIE
CBSI3HU, CTPOUTh OOBSCHEHHE M3 1—2 JIOrMYECKHX MIaroB ¢ OMOpod Ha 1-2 M3yyEeHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NUYECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;



epemath pacy€THbIC 3a7ayd B 2—3 NEHCTBUS, WCIOJB3YS 3aKOHBI M (DOPMYIHI,
CBS3bIBAIOIIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE AaHAJIW3a YCIOBHUS 3ajauu
3aMMChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK AAHHBIX IS PELICHUS 3aJadH,
BBIOMpATH 3aKOHBI U (DOPMYJIIbI, HEOOXOAUMBIE AJi €€ pelIeHus], MPOBOAUTH PACUETHI U
CpPaBHUBATH MOJYYECHHOE 3HAUCHHE (PU3NUYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;

e pacnio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPHU MOMOIIU (HU3HUECKUX
METO/IOB,  HWCIOJb3ys  ONHCAHUE  MCCIENOBAHMS,  BBIIEHATH  IPOBEPSAEMOE
NPEANOJIOKEHNE, OLUEHUBATh IPABWIBHOCTh TOPSAKAa IPOBEACHUS WCCIEN0BaHUA,
J€NaTh BBIBO/IBI;

¢ IPOBOAUTH OMNBITHI MO HAOMIOJEHUIO (DU3UYECKUX SBJICHUM WM (DUINYECKUX
CBOMCTB Tel (KalWUIIPHBIE SBJICHMS, 3aBUCUMOCTD JaBJICHUS BO31yXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IMPOLIECCA OCTHIBAHUS U HAIPEBAHMS MPU U3IYYEHUU OT I[BETa
u3nyyarouiel  (morjomaromiei) MOBEPXHOCTH, CKOPOCTh HCHAPEHUs BOJBI  OT
TEMIIEpaTypbl KUAKOCTH M IUIOIIAAM €€ TOBEPXHOCTH, JJEKTpU3alUs Tel U
B3aUMOJICHCTBUE AJIEKTPUUECKUX 3apsA0B, B3aUMOJICUCTBHE MOCTOSHHBIX MarHHUTOB,
BHU3yaJIM3allisl MAarHUTHBIX TMOJIE MOCTOSHHBIX MarHUTOB, ACHCTBUS MAarHUTHOTO MOJIS
Ha MPOBOAHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA, CBOWMCTBA 3JEKTPOJBHUIaTENs
MIOCTOSIHHOTO TOKAa): (OpPMYJIMpPOBaTh MpPOBEPSEMbIE MPEANOIOKEHUS, COOUpPAThH
YCTAaHOBKY U3 MPEAJIOKEHHOTO OOOpYylOBaHUS, ONUCHIBATh XOJ OIbITA U
(hopMyIHpOBaTh BHIBOJIHI,

 BBIMOJHATh TPSIMbIE HU3MEPEHHUS] TEMIEPATYPbl, OTHOCUTEIBHOW BIIA)KHOCTH
BO3[yXa, CHUJIbl TOKa, HANpPSDKEHUS C HCIOJIb30BAHMEM aHAJIOTOBBIX MpUOOpPOB U
JaTYUKOB (PU3WYECKUX BEJIMYMH, CPABHUBATh pPE3YyJbTaThl U3MEPEHUU C Y4ETOM
3aJ1aHHON a0COJIOTHOM TOTPENIHOCTH;

¢ IPOBOAUTH HCCIEAOBAaHUE 3aBUCHUMOCTHM OJHOM (PU3NYECKOM BEIMYHUHBI OT
IpPYro € HCIOJB30BAHUEM TMPSMBIX HW3MEPEHHUI (3aBUCUMOCTH CONPOTUBICHUS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJA IONEPEYHOI0 CEYEHUs U YIEIbHOIO
CONPOTHUBJICHUS BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, WAYIIETO YE€pe3 MPOBOJHMK, OT
HaIpsDKEHUsT Ha MNPOBOAHHUKE, HCCIEAOBAHUE IMOCIEI0BATEILHOIO W MapalIeIbHOTO
COCIMHEHHUI MPOBOJHUKOB): IUIAHUPOBATh MCCIEIOBaHUE, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeAys NPEIJOKEHHOMY IUIaHy, (DUKCUPOBATh PE3YNbTAThl
MOJIYYCHHOM 3aBUCUMOCTH B BHJE TaOmui W TpadukoB, JeiaTh BBIBOJBI IO
pe3ynbTaTam MCCIIEI0OBAHUS;

e IPOBOAUTH  KOCBEHHbIE  H3MEpeHHs  (U3MYECKUX  BeauuuH  (yIenbHas
TEMJIOEMKOCTh  BEIIECTBA, CONPOTUBIECHUWE TNPOBOAHUKA, padoTa U MOIIHOCTH
AJIEKTPUYECKOTO0 TOKA): IUIAHUPOBATh H3MEPEHHs, coOMpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJIeJlysl IPEJI0KEHHON HHCTPYKIUHU, U BBIYUCIISATh 3HAUEHUE BEJIUUMHBIL;

e COOMIONATh TMpaBWJIa TEXHUKU O€30MacHOCTH Tipu padoTe ¢ JabopaTOpHBIM
000py10BaHUEM;



¢ XapaKTepU30BaTh MPUHILMUIIBI JIEHCTBUS H3YYECHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpOM Ha WX OMUCAHUS (B TOM YHCIE: CHUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUYETUMK IIEKTPUUYECKOM
SHEPTUU, DIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTelIbHbIE AJIECKTPONPUOOPHI
(mpumepsl), HSJIEKTPUYECKHE NPEIOXPAHUTETH, HIEKTPOMATHUT, AJIEKTPOJBUTaATENb
MOCTOSIHHOTO TOKAa), HCIHONB3yS 3HAHMS O CBOWCTBAX (DU3MYECKUX SBICHUA H
HE00X0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

e PacIiO3HaBaTh MPOCThIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTENBHBIE TPUOOPHI 110
CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC, NICUXPOMETD,
TUTPOMETP, JIBUTaTelb BHYTPEHHEIO CrOpaHMsl, JIEKTPOCKOI, PEOCTar), COCTABISATh
CXEMBI AJIEKTPUYECKHUX LIEeTel C MOCIeN0BATeNbHBIM U HapauieIbHbIM COSAMHEHUEM
AJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAYEHHS JIEMEHTOB JIEKTPUUECKUX LIETICH;

 IPUBOJIUTh TPUMEPHI (HAXOAUTH HH(POPMAIMIO O NpUMEpax) MNPaKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHMM B IOBCEAHEBHOM JKU3HU [UIsl oOecnedyeHus
0e30macHOCTH TMpu OOpalieHuu ¢ NOpuOOpaMH M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHUs 370pOBbS M COOJIOACHUS HOPM DKOJIOTMUYECKOTO TOBEIACHHUS B
OKPYXaoUIEH Cpee;

* OCYLIECTBJIATHh MOUCK MH(popManuu (usnueckoro cojaepxxkanus B MHTepHeTe, Ha
OCHOBE HMEIOIIMXCSA 3HAHUNW M IMYyTEM CpPAaBHEHUS JOIOJIHUTENbHBIX HCTOYHUKOB
BBICTISATE HMH(OpMaIMio, KOTOpas SBISIETCS NPOTHUBOPEUYMBONM MIM MOXET OBITh
HEJIOCTOBEPHOM;

¢ ICTIOJIB30BaTh IIPU BBINOJIHEHWH YYEOHBIX 33JaHUA HAYYHO-TOMYJISIPHYIO
auTepaTypy (U3HUECKOro COJEpKaHUs, CIpPaBOYHBIE MaTepuajbl, PECypChl CETH
WuTtepuer, Brnagerb nOpuéMaMyd KOHCIIEKTHMPOBAHHUS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAaIU U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPATKHE YCTHBIE COOOLIEHUs, 00001Ias
MH(GOPMALIMIO U3 HECKOJbKUX MCTOYHUKOB (PU3UUECKOrO COJIEpKaHUs, B TOM YHUCIE
nyOJIMYHO  TPEACTABIATH  PE3yJbTaThl  MPOEKTHOW WM  HMCCIEAO0BATEIbCKOM
AESTENbHOCTH, TIPU 3TOM T'PaMOTHO HCMOJIb30BaTh W3YUYCHHBIN MOHSATHIHBINA ammapaT
Kypca (pU3UKH, COMTPOBOKIATh BBICTYIUICHHUE NIPE3CHTALINEH;

e IPU BBHITIOJHEHUH YYEOHBIX MPOEKTOB W MCCIEAOBAHUIN (DU3MUECKHUX IMPOIIECCOB
pacnpeenaTb 00s13aHHOCTU B I'pyIIE B COOTBETCTBUU C IMOCTABJIEHHBIMU 3a/1aYyaMH,
CIIEIUTh 3a BBINOJHEHWEM IUIaHA JCHCTBUI W KOPPEKTHPOBAaTh €ro, aJeKBaTHO
OLICHWBAaTh  COOCTBEHHBIA BKJaA B  JEATENBHOCTh  TPYMIMBI,  BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TTPOSBIISs TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K xonmy oOyueHuss B 9 kJjacce mpeiaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

* ICTIOJIH30BATh TOHATHUS: CHUCTEMa OTCU€Ta, MaTepualbHas TOYKa, TPACKTOpHS,
OTHOCHUTEIFHOCTh MEXaHWYECKOTO IBWXKEHHS, Aedopmarus (ympyras, TiacTU4eckas),



TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M MEpPErpy3Kd, LEHTP
TSOKECTH, aOCOJIOTHO TBEPAOE TENo, LEHTP TSKECTH TBEPAOIO Tella, PaBHOBECHE,
MEXaHW4YecKue KojeOaHus U  BOJHBI, 3BYK, MHQpPa3ByK ©  YJIbTPa3BYK,
AJIEKTPOMATHUTHBIE BOJHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPbl HWCIyCKaHWUS M TOTJolleHus, anbda, Oera- M ramma-
W3IIy4YEHHUs], U30TOIIbI, S/I€pHAsi SHEPIreTUKA;

epa3inyaTh SABJIECHHUA (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSMOJMHEHHOE NBH)KEHHE, CBOOOJIHOE MajeHHE Tell,
PaBHOMEpPHOE JBMKEHHUE 110 OKPYKHOCTH, B3aUMOJICUCTBHE TeJ, PEaKTUBHOE
JBWKEHHUE, KoyieOaTelbHOE JBUKEHHE (3aTyXalllhe U BBIHYKJEHHBIE KOJeOaHus),
PE30HAHC, BOJHOBOE JBHUKEHUE, OTPAKEHHUE 3BYKa, PSMOIMHEMHOE paclpOCTPaHEHHUE,
OTpPaKEHUE U NPEIIOMIIEHUE CBETA, MIOJJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHHUE
0emoro cBeTa B CHEKTP U CIOXKEHHE CIEKTPalbHBIX LIBETOB, AMCIEPCHUS CBETA,
€CTECTBEHHAs PaJIMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTPa U3JIyuyeHuUs) 1o
ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
(u3HUECKOe SIBICHHUE;

e PacCIiO3HABaTh MPOSIBJICHUE W3YUYEHHBIX (DU3UYECKUX SIBICHHUN B OKpYKAOLIEM
Mupe (B TOM yHciie (pU3NUECKUE SIBICHUS B MPUPOJE: IPUIUBBI U OTJIMBBI, JBUKECHHUE
r1aHeT COJTHEYHOW CUCTEMBI, pEaKTUBHOE JBUKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUATUE
3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO0, LIBETA TEJl,
ONTHYECKHE  SIBJICHUS B  MPUPOAE, OHUOJOTMYECKOE  JIEUCTBHE  BUAMMOIO,
yIBTPa(QHUOJIETOBOIO U PEHTICHOBCKOIO H3JIyUYE€HUH, €CTECTBEHHBIH paJlOaKTUBHBIM
¢oH, KOCMHUYECKHE JIy4M, paJMOAKTUBHOE W3IyYEHHE MPUPOJHBIX MHUHEPAJOB,
NENCTBUE PAJMOAKTUBHBIX M3IYyYEHUN HAOPraHU3M 4YEJIOBEKA), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYI0 3aJadyy B y4e€OHYIO, BBIACISTH CYIIECTBEHHbIC CBOMCTBA (NIPU3HAKH)
(bu3NYECcKuX SIBICHMUII;

¢ ONIUCHIBATh M3yUEHHBIE CBOWCTBA TeN W (PU3MYECKHE SBJICHUS, HCIOIb3Ys
¢buznueckre BeJWYUHBI (CPEAHSSI U MTHOBEHHAsl CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JIBUKEHUHU, YCKOPEHHUE, MEepEeMENIeHUe, MyTh, YIioBas CKOPOCTb, CHJa TPEHHs, Cuja
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOJHOTO MaJACHUs, BEC TEJa, UMITYJIbC TeJa,
UMITYJIbC CHJIBI, ME€XaHU4ecKas padoTa U MOIIHOCTb, MOTEHUMAJIbHAs JHEpPrusl Tena,
MIOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, IOTEHUHMAJIbHAs SHEPIHsl CXKATOW IpY>KHUHBI,
KMHETHUYeCKasi YHeprus, MOoJHasi MEXaHW4YecKasi SHeprus, Iepruo/l U YacToTa KojeOaHuil,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHa, CKOPOCTb CBE€Ta, IOKa3aTesb
MPEJIOMJIEHUSI CpeJibl), MPU ONMHMCAHUM TMPABWIBHO TPAaKTOBATh (DU3UYECKUN CMBICI
HCIOJIb3YEMBIX BEJIMUYMH, 0003HAUCHUA U €IUHUIIBI (DU3MUECKUX BEJIMYWH, HAXOAWUTb
(bopMyIibl, CBSA3BIBAIOLINE JAHHYIO (DPU3MUYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;



 XapaKTepU30BaTh CBOMCTBA Ted, (PU3MUECKHE SBICHUS M IMPOLIECCHI, UCIOIB3YS
3aKOH COXPAHEHMs 3HEPTUH, 3aKOH BCEMHUPHOI'O TATOTEHMS, MPUHLHII CYNEPHO3ULUU
CWJI, TPHUHIMI OTHOCHUTENIbHOCTH ['amuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMS
UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPETOMIIEHHSI CBETA, 3aKOHBI COXPaHEHUS 3apsiI0BOrO
M MAacCOBOTO 4YHCENI NpH SAJIEPHBIX pEaKUUsAX, IOpU OSTOM JaBaThb CJIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMATHUYECKOE BBIPAKCHHE;

¢ O0BSICHATDh (PU3UUECKHE MPOIIECCH M CBOWCTBA TN, B TOM YHCJE M B KOHTEKCTE
CUTyallull  NPAaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH  NPUYUHHO-
CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHYECKUX 1IArOB ¢ OMOPOM Ha 2—3
U3yYEHHBIX  CBOWCTBa  (U3MYECKUX  SBJICHUHM, (U3MUECKUX  3aKOHOB  WIH
3aKOHOMEPHOCTEN;

epelaTh pacy€THbIC 3a7aud (ONUpPAIOLIUMECS HAa CHUCTEMY M3 2—3 YpaBHEHHIA),
UCIOJIb3YSl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE
aHaJli3a yCJIOBHUSA 3a/layMl 3alUChIBATh KPATKOE YCJIOBHE, BBIABISTH HEJIOCTAIOIINE WIH
M30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE ISl pEUICHUS,
MPOBOJIUTh PACYETHl W OLEHUBATh PEATMCTHYHOCTh IOJYYEHHOIO 3HAYEHUs
(bu3nyeCcKoi BETUYUHBI,

e pacrio3HaBaTh HPOOJEMBbI, KOTOPbIE MOXHO PELIUTh MNP MOMOLIU (PU3HUECKUX
METO/OB,  HCIIOJNB3ysl  ONMCAaHUE  MCCIENOBAaHUSA,  BBIACIATH  IPOBEPSEMOE
MPEANOJIOKEHNE, OLICHUBATh MPABUIBHOCTD MOPSAKA MPOBEIECHUS HCCIEIOBaHUS,
JIeN1aTh BbIBOJIbI, UHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOACHHUI U OIBITOB;

* IPOBOJUTH OMBITHI MO HAOMIOACHHUIO (DU3MUECKUX SBJICHUN WM (PU3HUECKUX
CBOMCTB Te€J (M3ydye€HHE BTOpPOro 3akoHa HbpOTOHA, 3aKOHAa COXpPAaHEHHs 3HEPIUH,
3aBHCHUMOCTh TNepHoAa KoJIeOaHMM NpPYKMHHOTO MAasTHUKa OT Macchl Ipy3a H
KECTKOCTU TMPYKUHBl M HE3aBUCUMOCTb OT aMIUIMTYJbl MajblX KOJIEOAHUH,
NPSMOJIMHEMHOE pPACIPOCTPAHEHHE CBETA, pa3joKEeHHWE Oeloro cBeTa B CHEKTP,
U3y4YE€HHE CBOWCTB M300pak€HUsI B IIJIOCKOM 3€pKajle M CBOMCTB H300pakeHUs
npeaMera B coOuparomiel JuH3e, HaOJI0/IeHUE CIUIOUIHBIX M JIMHEHUYaThIX CIEKTPOB
M3JIy4YECHMs): CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY U3 HM30BITOYHOrO Habopa
000pyI0BaHusl, OMUCHIBATH XOJ1 ONBITA U €r0 PE3YNbTaThl, (POPMYIUPOBATH BHIBOIbI;

* IPOBOAUTH MPHU HEOOXOJUMOCTH CEPUIO TPSIMBIX U3MEPEHUM, OIIPENIETsisl CpeaHee
3HaYeHUE U3MEepsieMOl BeIMUYMHBI ((POKYCHOE paccTosHuE coOuparouie JHH3bI),
000CHOBBIBaThH BBIOODP crioco0a u3MepeHus (M3MEPUTEINHHOTO MPUO0opa);

e IPOBOAWTH  MCCIEJOBAaHUE  3aBUCHUMOCTEH  (DU3MYECKUX  BEJIMYUH  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUU (3aBUCUMOCTh IyTH OT BPEMEHU IMpHU
PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HadJallbHOM CKOpOCTH, Tiepuoaa KoseOaHui
MaTEeMaTHYECKOr0 MasiTHUKA OT AJUHBI HUTH, 3aBUCHMOCTH yIJla OTPaXEHUS CBETA OT
yria majgeHus ¥ yria OpejoMJIeHUs OT yIia MajJeHus): IUIaHUPOBaTh HCCIEeIO0BaHUE,
CaMOCTOSATENIbHO COOMpaTh YCTAHOBKY, (DUKCHpPOBATh PE3yJIbTAThl IOIYYEHHOM



3aBHCHUMOCTH (PU3UYECKMX BEJIMYMH B BUAE TAaOMUIl U rpaduKoB, AenaTh BBIBOJBI IO
pe3ynbTaTam MCCIIEIOBAaHUS;

« IPOBOJIUTH KOCBEHHBIC M3MEpPEHUsl (PU3NYECKUX BETUYUH (CPEAHSISI CKOPOCTh U
YCKOpPEHHUE Teja MPU PAaBHOYCKOPEHHOM JIB)KEHUHU, YCKOPEHUE CBOOOAHOIO IMajeHMUS,
KECTKOCTh MPYXKHUHBI, KOIPPUIMEHT TPEHUsI CKOJBKEHMs, MEXaHHueckas paboTa u
MOIIIHOCTh, YacTOTa M TMEpHOj KojJeOaHWH MaTeMaTHYeCKOro M MPYXUHHOTO
MasITHUKOB, ONTHYECKas CWJIa COOMparolield JIMH3bI, PaJAMOAKTUBHBIN  (HOH):
IUIAaHUPOBATh U3MEPEHMsI, COOMPATh HKCHEPHUMEHTAIbHYIO YCTAaHOBKY W BBIIOJIHATH
U3MEPEHMs, CIIeAysl MPEJIOKEHHON MHCTPYKLUU, BBIUUCIATh 3HAUEHHE BEJIWYUHBI U
aHAJIM3UPOBATh IIOJYYEHHBIE pe3yJbTaTbhl € YYETOM 3aJ@HHOM IOTPEIIHOCTH
U3MEPEHUN;

e COOMIONIaTh TpaBWJIa TEXHUKH OE30MacCHOCTH MpH padoTe C JabopaTopHBIM
00opy10BaHUEM;

epa3NUYaTh  OCHOBHBIE  MPU3HAKM  M3YYEHHBIX  (U3NYECKUX  MOJENeH:
MarepuanbHas TOYKa, a0CONIOTHO TBEPAOE TEJIO, TOUYEUHBI HMCTOYHHMK CBETa, JyY,
TOHKas JIMH34, IJIaHETapHasi MOJIEb aTOMa, HyKJIOHHAs! MOJIETb aTOMHOTIO $]1pa;

e XapaKTEepU30BaATh MPUHLHUIIBI JEUCTBUS U3YYEHHBIX NPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C OIIOPOI HAa UX ONMCAHUSA (B TOM YHCIIE: CIIUAOMETP, NaTYMKU IOJIOKECHHUS,
paccTOsSIHUS U YCKOPEHHUs, paKeTa, 9X0JIOT, OUKHU, IEPUCKOI, (oToanmnapaT, ONTUIECKUE
CBETOBOJbI, CIEKTPOCKOIN, JO03UMETP, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBax (pU3MUECKUX ABJICHUNA U HEOOXOAUMbIE (DU3NUECKHE 3aKOHOMEPHOCTH;

¢ MICIIOJIb30BaTh CXEMBI M CXEMATHYHBIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOIMUECKUX MPOLIECCOB MPHU PELICHUU
y4eOHO-TIPAaKTUYECKUX 3aJa4, ONTHUECKHE CXEMbI JJIi MOCTPOCHHUS H300pakeHUil B
IJIOCKOM 3€pKajie U COOMpArOIIeH JTMH3E;

e IPUBOJUTH TPHUMEPHI (HAXOAUTH HHPOPMALUIO O NPHUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B MOBCEAHEBHOM JKU3HU [UIsi oOecredyeHus
O0e3omacHOCTH TMpu oOpalieHuu ¢ TOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 3JI0pPOBbsI M COOJIIOACHHS HOPM DKOJIOTMYECKOrO TOBEACHHS B
OKPYXaIUIEH CPeE;

¢ OCYIIECTBIISITh MOUCK WH(pOpManuu Quanyeckoro conaepxkanusi B HHTepHere,
CaMOCTOSITENIbHO (OPMYJUPYST TMOUCKOBBIA 3alpoc, HAaXOAUTh IYTU ONpeaeTCHUS
JOCTOBEPHOCTH TOJYyY€HHOH MH(pOpMAIMM HAa OCHOBE HMEIOIIUXCS 3HaHUM U
JOTIOJTHUTEIbHBIX UICTOYHUKOB;

¢ CTIOJIb30BaTh MPHU BBINOJHEHUM YYEOHBIX 3aJaHUM HAyYHO-TIOMYJSPHYIO
auTepaTypy (U3HUECKOro COJEpKaHUs, CIpPaBOYHBIE MaTepuajbl, PECypChl CETH
WuTtepHer, Bruagerb nNpuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;



eCO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHPOPMALlMM W3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpNKAHUS, MyOIUIHO
NPEJICTaBIATh PE3YyIbTaThl MPOEKTHOM WM HMCCIIEAOBATEIbCKON AESITENbHOCTU, MPH
3TOM TPaMOTHO HCIIOJIb30BaTh M3YUYCHHBIM MOHATUHHBIN ammapar u3y4yaeMoro pasjena

(GU3UKH M CONPOBOXKAATh BBICTYIUICHHWE TMpe3eHTaIel ¢ y4€TOM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoumnuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeEM
Konrpoabueie IIpakruueckue  (uupposbie)
n/n MPOrpaMMbI Bcero
padoTshI padoThbI o0pa3oBaTe/bHbIEPeCYpPChl
Pa3nen 1.®0u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPA
bubmuoreka [JOK
1.1 o - 2
MISHIE © HayKa © fipupone https://m.edso00.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
HSHHCCICHE BETIHHE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHO HAayYHBIH METOJ MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2.1lepBoHayanbHbIe CBeICHHS O CTPOCHUH BeIEeCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BElecTBa https://m.edso00.ru/7f416194
59 JIBM>KeHWE 1 B3aUMOJICMICTBUE YaCTHI] 5 1 bubnuoreka [JOK
' BeIIIECTBA https://m.edso0.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPCTATHDIC COCTOAMITE BEMlecTBa https://m.edso00.ru/7f416194
Hroro no pazgeny )
Paspnen 3./IBukenune u B3aumoeiicTeue e
bu6mmorexa [IOK
3.1 M 3
CXATITICCROC ABIDREHHC https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.2 4 4 1
HEPIULE, Mapea, IDIeTHOCTE https://m.edsoo.ru/7f416194



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

bubmuorexa [JOK

3.3 Crna. Buat e 14 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pasznea 4./laBjieHne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlapietine KuakocTh > https://m.edso00.ru/7f416194
bu6mmorexa [IOK
4.3 ATmocepHoe faeHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYyKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pazgen 5.Pabora u MOIIIHOCTH. JHEPIHsl
bu6mmoreka [IOK
A P 1
> aboTa 1 MOUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarmsMbI > 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>3 Mexantiieckas oHepris 4 ! https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 68 12

[NPOT'PAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1.TenoBeuiesiBJIeHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BeLCCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 ITocTOSIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SUEKTPOMATHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne /i Kourpoasubie Ilpakruueckue (uupposbie)
MPOrpamMMbl Bcero
padoTshI padoThI o0pa3oBaTe/bHbIEPeCYpPChl
Pasznen 1.MexannuyeckuesiBJeHUSA
11 MexaHn4ueckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7| 20 1 3
SAMMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBT COXpAHCHHA https://m.edsoo.ru/7f41a4a6

Htoro no pazneny 40

Pa3zgen 2.Mexannueckue KoJIe0aHUA U BOJTHBI

bu6nmoreka [JOK
21 Mexareckue konebars ! 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
22 Mexariirieckite BOMHEL 3YK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 3.3J'IeKTp0MaFHI/ITH06 moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMAarHUTHOE MOJIE U 5 9 bubnmnorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4.CBeroBblesiBJICHUS
bu6mmoreka [IOK
41 6 2
SaKOHLL paclpOCTPAHCHHS CBETa https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.2 JIuH3BI 1 ONITHYECKUETTPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Paznen 5. KBaHTOBBIESIBJIEHUS
bu6mmoreka [IOK
51 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpocHHE aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3pnen 6.11oBTOpHUTEIHHO-0000 1A IIUITMOY Ib
[ToBTOpEeHUe u 06001IeHNE COAEePKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 3 97

[NPOTPAMME
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