PaccmoTpeno

Hi METAararuy4ecKkomM ConeTe

TMpoTokon No

ot « 30 » _asrycra 2023r.

LHnwkKnHa

[MoanuncaHo
undpposon

noanucoio: LnwknHa
H aﬂemﬂa Hapexpa CepreesHa

HaTta: 2023.10.17

Ce p reeBHa 10:57:36 +04'00'

Cocrasneda na ocoone

PeKOMEHIDBAHHUH 1MCYIAPCTBEHHADE

| NporpaMyvil i rpeboBarmiit & MUHUMY u

VIBeps#eH IpHKAIOM

MNe 135-0¢c or

01.09.2023r.

Pabogan nporpamma

b -
10 UPELMETV | [ﬁ'{'ﬁ-ﬂ.fff'ﬂ&_ ?7' -._l',i LT L
2/68 2 /402

{(MHLNC YACOR B ESIE0, 58 mom)

~ T Yk
CocTaBETCIL: E}:z[,x grr ol ;'. a’-'l /!‘fda (FEW)

T -
& (e S W ORI, MetT Tafin T

2023-2024 vyebueid rog
r. BorkuHek

conepaanuy o0pazoBanma

00 42



COJIEP)KAHHUE

MMOACHUTEJIBHAA 3AITUCKA .. .S
OBIIASl XAPAKTEPHCTHKA YUEBHOTO TTPEIMETA «DH3HKA»6
LEJIV U3YUEHUS YYEBHOTO [TPEJIMETA «®U3UKAY .. .6
MECTO YYHEBHOT'O TIPEJIMETA «®U3HKA» B YI{EBHOM TUTAHE

COAEPXAHHUE YUYEBHOT'O IPEAMETA «@H3UKA» ....coocviveiiciiiiiieiieeen . 8

BA30BbI YPOBEHb

I T 7
8 BCTTAICC oot eeeeeeeeseesssaanaenseeseeneesessasensaasesnsesnsesessenenssnseasaeseennsnessssnsssananeensesmnens 11
0 KJHACC .o innen s, s .15
IJTAHHPYEMBIE PESYﬂbTATbi OCBDEHHH VL{EE-HOF O HPE,HMETA
«DU3UKAY .. 4 R B R T R B
HH[{HOCTHbIE PE3YHBTATBI OO

METAIIPEJMETHBIE PETH]bTATbI R S R
IIPEAMETHGBIE: PESYIBTATDL . civsimnnanmmmsmnmiwnmmmminsimmnid

T KITACC cvuivivivemeieesete ettt bes st eae st ea s b s bbbt s s bbbt b babdea b et b s st san i 26
B KILACC oveeecveeeceee ettt sses et e st ss et s s et s st esmaneee s e e te et enrans 29
9  kmacc.. A .|
TEMATH‘]ECKOE HHAHHP[}BAHHE Omnﬁlca' 331{.113,[[1{3 He onpe,[[e.rlena.
T KIACC (68 U) o Ommdka! 3aknajnka He onpejeieHa.
8 KHACC (08 ) v OMIHOKA! 3aKM2/IKA HE ONIPeieiIeHA.
I L T Ommobka! 3aknajgka He onpee/ieHa.



Pa6oyasa mnporpamma no ¢u3uMKe HAa YPOBHE OCHOBHOIO
obuiero obpasoBaHUA CcOCTaBJeHa Ha OCHOBE TMOJIOXKEHUH H
TpeGoOBaHUH K pe3yJbTaTaM OCBOEHHS Ha 6a30BOM YypOBHe
OCHOBHOW o06pas3oBaTeNbHOW NpPOrpaMMbl, MpPE/JCTAaBJEHHBIX B
denepanbHOM ro- cyjapcTBeHHOM o06pa3oBaTe/bHOM CTaHJAapTe
oCHOBHOro obuero 06- pazopanus (PIoc 000), a Takxke ¢ y4éToM
[IpumepHo# nporpaMmmel BocnuTaHua U KoHLenuuu npenojaBaHus
yyebHoro npegmera «Pu- 3uka» B ob6pasoBaTesibHbIX
opranusanuax Pocculbickoit Pesepaliyu, pealu3yoIIMX OCHOBHbIE
obuLeobpazoBaTesibHble NporpaMMmel, B cooreercteun ¢ OOIT OO0
MBOY OOIII Ne2, ¢ yuetom Kanenmaproro y4yedHoro rpapuka MbOY
OOII Ne2 na 2023-2024 yueOGHBIH 101

NOACHWUTE/NIbHAA 3AMNMUCKA

ConepxkaHue [IporpaMmsel HanpagJieHo Ha GopMHpOBaHHe ecTe-
CTBEHHO-HAY4YHOH TPaMOTHOCTH y4YalllUXCsd W OpraHU3alUi0 HM3y-
YyeHHdA QHU3HMKH HA JedTeJJbHOCTHOH ocHOBe. B Hell y4uThIBawOTCAH
BO3MOJKHOCTH lpejMeTa B peasusanuu tpeboBanu PI'ocC 000
K IJIAHUPYEMBIM JIMYHOCTHBIM M MeTalpeJMeTHBIM pe3yJibTaTaM
06y4eHHs, a TaKXKe MeXInpe/JMeTHbIe CBA3H eCTeCTBEeHHO-HAYYHBIX
y49eOHBIX MPeIMETOR HAa YPOBHE OCHOBHOTO 0011ero obpasoBaHus

B nporpamme onpesensoTca OCHOBHBIE LeJI U3ydYeHUusA GU3UKH
Ha ypoBHE OCHOBHOro o6uiero o6pa3oBaHus, NJaHHpPyeMble pe3yib-
TaTbl OCBOEHHA Kypca GU3UKH: JJUYHOCTHBbIE, MeTanpeaMeTHbIE,
npeamMeTHble (Ha 6a30BOM YPOBHeE).

[IporpamMmMma ycTaHaB/IMBaeT pacnpejeseHHe ydebHOTO MaTepuana
no rojam obydenus (no kjaccam), npegjaraeT NpHUMepHYIO Ioc/e0-
BaTeJbHOCTb H3YYEHHUS TeM, OCHOBAHHYH Ha JIOTUKe Pa3BUTHA Mpes-
METHOT0 COJlepXKaHUA U Y4éTe BO3PacTHBIX 0COOEHHOCTEH yyalluxcs,
a TakyKe NMpUMepHOoe TeMaTH4ecKoe MJaHMpoBaHHUe C YKa3zaHHeM KO-
JIMYecTBa YacOB Ha U3YUYEHUE KaXK/J0W TeMbl H MPUMEPHOM XapaKTepH-
CTUKOH y4eGHOH JeATe/JbHOCTH y4YalllMXcd, peajiM3yeMoH NpH H3y-
YEeHHWH ITUX TEM.

[lporpamma MoKeT ObITh MCIOJAb30BaHA YYUTEJNSMH KaK OCHOBa
JUIsl cocTaBJIeHHsl CBOMX pabouux nporpamm. [Ipu paspaboTke pabo-
4yeld nporpaMmbl B TeMaTH4Ye€CKOM IJIAHHPOBAHHH [IOJKHBI ObITh
Y4TEHbl BO3MOM¥KHOCTH HCNOJIb30BaHHA 3JIEKTPOHHBIX (LH(POBBIX)
0OpazoBaTeJIbHBIX PEeCcypcoB, ABJSWIHXCA Y4eOHO-MEeTOAUYECKUMH
MaTepyuasaMu  (MyJbTHUMEJUNHEIE  [POrpaMMbl, 3JEKTPOHHbIE
yueOHUKH M 33aJaYHMKH, 3JIeKTPOHHBbIe OHUOJIMOTEKH, BUPTYa/bHbIE
Na6opaTOpHH, HUTPOBble MpOrpaMMbl, KOJUIEKIIUU IUGpOBBIX 06pa-
30BaTe/ILHbIX PECypCcoOB), PeajM3ylHX JIM/IaKTHYeCKHEe BO3MOX-
Hoctu HKT, copepskaHue KOTOpPBIX COOTBETCTBYET 3aKOHOJATe/b-
CcTBY 06 06pa3oBaHUH.




Pabouas nmporpamMmmMa He CHKOBBIBACT TBOPYECKYH) HHHIHATHBY
Y‘{HTEJIeﬁ H INpefocrtaBadeT BO3IMOMKHOCTH Oad peaHu3IaliH
pPas/JIMYHbIX METO/IHYECKHX M10/IX0/10B K IPENno/iaBaHrio GHU3HKH NIpH
YCJIOBHH COXPaHEeHHHA 0653aTe/IbHOH 4YacTH CoAepxaHHA KypcCa.

OBLWIAA XAPAKTEPUCTUKA YHEBHOIO MPEAMETA «®U3UKA-~

Kypc dusuku — cucteM006pas3yoUi 1A ecTeCTBeHHO-HayYHBIX
yueOHBIX NPeJMETOB, MOCKOJLKY (U3UYECKHe 3aKOHBI JIesKaT B OCHO-
Be MPOIEeCcCOB U ABJIEHUH, U3yYaeMbIX XHMHEH, OHOJIOrMeH, acTPOHO-
MHeH U du3ndeckoii reorpaduei. Puzuka — 3To npegMeT, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOM BKJIAJ| B €CTECTBEHHO-HAYYHYI KapTUHY
MHpa, HO U NpejocTaBiAeT HauboJiee ACHble 06pasibl NPUMeHEHUA
HAy4YHOTO MeTo/ia MO3HaHWA, T € crnocoba MoJAYyYeHHUA JOCTOBEPHBIX
3HaHMK 0 Mupe. HakoHel, puM3HKa — 3TO NpeAMeT, KOTOPbIH HApAAYy
C JAPYTHMH eCcTeCTBEHHO-HAay4YHbIMH TIpeJMeTaMH JlOJKeH J[JaTh
IIKOJBHHKAM MpeAcTaBJeHHe 00 YBAeKaTeJbHOCTH HAYYHOT O HCCle-
JIOBaHUS H PaJIoCTH CAMOCTOSTE/IbHOTO OTKPLITHS HOBOTO 3HAHHA.

OzHa ¥3 raaBHbIX 337124 GU3NYecKoro o6pa3zoBaHHsA B CTPYKType
obmiero o6pasoBaHHUA COCTOMT B GOPMHpPOBAaHWM €CTECTBEHHO-Hay4-
HOH rpaMOTHOCTH M HHTepeca K HayKe Yy OCHOBHOH Macchl o0y4aro-
LIUXCH, KOTOpble B JaJIbHeHlleM GYAyT 3aHATHI B CaMbIX pa3HO-
ob6pas3HbIX cdhepax geAaTe/ibHOCTH. Ho He MeHee BaKHOM 3aJavdeH sAB-
JISeTCA BbIABJEHHE U MOJATOTOBKA TAJAHTJMBBLIX MOJIOJIBIX JIKO/1eH
JJ1sl IpoAoJiKeHHsl o6pa3zoBaHUA U JajibHellled npodeccuoHa b-
HOM [1eATeNbHOCTH B 06JIaCTH eCTeCTBEHHO-HAY4YHbIX MCCaAef0BaHHH
M CO34aHHH HOBBIX TeXHOJIOTHH. CorylacHO IPUHATOMY B MeX/AyHa-
POAHOM cooOlIecTBe onpejeseHU0, «EcTrecTBeHHO-Hay4YHasa rpa-
MOTHOCTB — 3TO CIIOCOOHOCTb HeJI0OBEKA 3aHUMAaTh AaKTHBHYIO Ipa-
JIAHCKYI0 [TO3UIHI0 110 06111eCTBEHHO 3HAa4YUMbIM BONIPOCaM, CBA3aH-
HBIM C €CTECTBEHHbIMHU HayKaMH, U €ro TOTOBHOCTh MHTEPECOBAThCA
ecTeCTBEHHO-Hay4YHbIMU HesaMH. Hay4yHO rpaMoTHBIH 4eJsioBeK
CTPEeMUTCA Yy4acTBOBAaTh B aprYMeHTHPOBAaHHOM 0OCY:KAeHHUH NIpo-
61eM, OTHOCAIIMXCSA K eCTeCTBEHHbIM HayKaM M TeXHOJIOTHUAM, YTO
TpebyeT OT Hero cJaeAyRLHX KOMIIeTEHTHOCTEH:

—Hay4HO 00'bACHATH ABJIEHUH,
—OleHUBATh U MOHUMATh 0COBEHHOCTH HAYYHOTO HCCAEA0BaHHUSA,
—MWHTEPNPETHPOBATh JlaHHbIE M HMCIIOJb30BaTh Hay4dHble Jj0Kasa-

TeJIbCTBA JJIs1 [10JIy4eHUs BEIBOJOBY.

HM3ydyeHHe GU3HWKH ClOCOOHO BHECTH pellawilHi BKIag B popMH-
poBaHHeE eCTeCTBEHHO-HAY4YHOH I'PAMOTHOCTH 00y4arMXCs.

LEN U3YYEHMA YYEBHOIO MNPEAMETA «OU3NKA~»

Lenu usydyenusa GU3UKH Ha ypoBHEe OCHOBHOr0 o6111ero obpasosa-
HHUSA onpejesieHbl B KoHuenuuu npenojaBsaHusa yuebHoOro npejamera
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«Puzuka» B obpasoBaTesbHbIX opraHu3auuax Poccuiickon depepa-
LIMM, pea/ln3yI0LUX OCHOBHbIe 00lle06pa3oBaTelibHble NPOrpaMMEL,
yTBEpPXJAEHHOU pemmeHreM Kosiiernn MUHHCTepcTBa NMPOCBENEHHS
Poccuiickoi @ejiepaiyu, npoTokos oT 3 Aekabpa 2019 r Ne [TK-4sH.

Lenu nsyveHns pU3UKH:

—npuobpeTeHHe UHTepeca U cTpeMJieHUsI o0y4yalolMuxcs K Hayd-
HOMY HM3Y4YEHHK IIPHPOJAbI, PAa3BUTHE HX HHTEJJIEKTYaJbHbBIX
M TBOPYeCKHUX CIIOCOOHOCTEH;

—pas3BUTHE NpeACTaBAeHHH 0 HAYYHOM MeTo/ie NO3HaHUA U GOopMHU-
pOBaHUE HCCAeJ0BATEe/NLCKOI0 OTHOLIEHHSA K OKPYKAIOLUUM siBJIe-
HUSAM;

—dopMUpoBaHHe HAYYHOT'0 MUPOBO33peHUsA KaK pe3ysbTaTa U3y-
YeHUs OCHOB CTPOE€HUS MaTepHH U QpyHJaMeHTa/IbHbIX 3aKOHOB
GUBUKH;

—dopMHUpoBaHHUE MpPeACTABJEHUH 0 poJaH GHU3UKH A PasBUTHS
JIPYTHX eCcTeCTBEeHHBbIX HayK, TEXHUKH W TEeXHOJIOTHH;

—pa3BuUTHE NpejcTaBJeHHH 0 BO3MOMHBLIX cdepax Oyayuied npo-
deccHoHaA/JIbHOH JleATe/IbHOCTH, CBA3aHHOW ¢ (QH3MKOH, MOATO-
TOBKa K JajJbHelleMy oO6y4eHHWI B 3TOM HamnpaBJIeHHH.
JlocTHaKeHHe 3THX 1leJIeH Ha YPOBHE OCHOBHOTO obuiero ob6pa3sosa-

HUA ob6ecneyrBaeTcs pelleHHeM caeIyILIUX 3a/1a4:

—npuobpeTeHWe 3HAHWH 0 AUCKPETHOM CTPOEHHH BeIlecTBa, 0 Me-
XaHUYECKHX, TeIJIOBBIX, 3JIEKTPHYECKHX, MarHUTHBIX U KBaHTO-
BBIX SIBJIEHUSX;

—npHoOpeTeHHe YMEHUH OINMMCBIBATH U 0OBACHAThL QU3UYECKHE SB-
JIEHUS C UCTMOJIb30BaHHUEM MOJIVYeHHbBIX 3HAHHUIA;

—OCBOEHHUE METO/0B pelleHUsl MPOoCTeHIMX pacyéTHBIX 3a/a4 ¢ HC-
noab30oBaHHEM (GU3MYECKHUX Mojesiel, TBOpPYECKUX U MpPaKTH-
KO-OpHUEeHTHPOBaHHBIX 3a/1a4;

—pa3BUTHE YMEHHUH Hab/0[4aTh PHUPO/HbIE SIBJIEHUS H BbIITOJHSTH
OIbIThI, JabopaTopHbIe paboThl H 3KCIIEPUMEHTA/IbHbIE HCCIe[0-
BaHUS C UCTIOJIb30BAHUEM U3MEPHTEILHBIX TPHUOOPOB;

—OCBOeHHe MPHUEMOB paboThl ¢ HHGopMaLHel GU3HYECKOTO COJZEep-
aHUs, BKJIKWYasAs MHQOPMALMI0 0 COBPEeMEeHHBIX JOCTHKEeHHAX
GU3HUKU; aHAJIU3 U KPUTHYECKOE OlleHUBaHHe HHDopMalliy;

—3HAKOMCTBO €0 cpepamu npodecCUOHANLHOH /IedTeJbHOCTH, CBS-
3aHHBIMH € (U3UKOH, U COBPEMEHHbIMH TEXHOJIOTMAMHM, OCHO-
BAaHHBIMM Ha JOCTHKeHHUsAX pU3HYecKol HayKH.

MECTO YYEBHOIO MPEAMETA «®U3UKA~» B YYEBHOM M/IAHE

B coorBetcTBHHM ¢ PTOC 000 dusuka ABadAeTcd 0b6s3aTeIbHBIM
npejaMeTOM Ha YpPOBHe OCHOBHOro o6bulero obpaszopaHusA. JlaHHasn
nporpaMMa npeaycMaTpuBaeT H3ydyeHHe (PHU3MKH Ha 6Aa30BOM YpOB-
He B 00béMe 238 4 3a TpH rojia obyyeHud no 2 4 B HeJlesito B 7 1 8



Kjaaccax v no 3 4 B Hejesqiw B 9 winacce B Ttemarudeckom 1uia-

HHUPOBaHHUHW AaA 7 M 8 KJaccoB TpeAnoJiaraeTcsa pe3epB BPEMEHH,
KOTOPBIA yYUTE/Ib MOXKeT UCI0J1b30BaTh 110 CBOEMY YCMOTpPEeHHI0,a B
9 Kjacce — MOBTOpPHTeJIbHO-0O00marwmmii mMoayab. COJEPHAHHE
YYEBHOTO MPEJAMETA «PU3UKA»

7 Knacc

Pazpen 1. Pu3vKa ¥ €€ poJib B NO3HAHHH OKpPYIKaOLero Mupa

dusuka — Hayka o npupojie. ABnenus npupoasl (MC!). dusuye-
CKHe fABJIEHHUA: MexaHH4YeCKHe, TeIJIOBble, 3JIeKTpUYecKHe, Mar-
HHUTHbBIE, CBETOBbIE, 3BYKOBLIE.

Pusnyeckue BeJIM4MHbL. U3Mepenne pusnyeckux BesivdyuH. Pu-
3uveckre NMpubopsl. [lorpeniHocTh U3MepeHHH MexayHapoJHas
cucTeMa eJHHHLI,

Kak ¢pu3Huka um gpyrue ecrecTBeHHbI€ HAYKH HU3y4alT NPUpoay.
EcTecTBeHHO-Hay4YHbIA MeTOJ NO3HAaHUA: HAabJW/JAeHHe, TOCTAHOBKA
Hay4YHOTO BONpPOCa, BblABHKEeHUE THII0OTe3, SKCIIePUMEHT 110 Mpo-
BepKe rurnores, od'baAcHeHHe HabnwjaeMoro sapjaeHusd. OnuvcaHue
dbU3UYeCKUX ABJIEHUH C IOMOIILIO MOJIesIeH.

Hemonucmpayuu

1. MexaHu4YecKHe, TEMJIOBbIE, 3IEKTPUUYECKHe, MAarHUTHBIE, CBe-

TOBBIE sIBJI€HHA.
2. Dusznyeckue NpubOpPhbl U Npoueaypa NpsAMbIX U3MepeHHH aHa-
JIOTOBBLIM W UG POBBLIM NPHUOOPOM.

Jdabopamopubie pabomst u onvimbi?

. Onpenenenue HeHnl AeJeHUA LKaJAbl H3AMEPHUTEJNLHOTO NpH-6opa.

. MUamepenue paccTosHUH.

. UaMepeHHe 06'bEMA JKUJIKOCTH U TBEPJIOTO TeJa.

. OnpepneneHue pasMepoB MajbIX Tel.

. Uamepenue TemMnepaTypsbl NMpy MOMOILM KUJAKOCTHOTO TepMO-
MeTpa U JjJaTiHMKa TeMInepaTyphbl.

. [lpoBeieHre HUccaeOBaHHUA MO NMPOBEPKe TMINOTE3bl: JaJIbHOCTh
noaéTa IapuKa, NylueHHOro ropu3oHTa/lbHO, TeM BoJiblle, YeM
foJsiblIe BICOTA ITyCKa.

Ul o D D =

o

Pazjen 2. [lepBoHaYaIbHbIE CBELEHUA O CTPOEHHH BelECTBA
CTpoeHHe BellecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mepbl. ONbITHI,
JlOKa3sblBalollMe JUCKPeTHOE CTPOEHHE BellecTBa.

I MC — asleMeHTRI cojlep:aHu#d, BKJOYAlOUHe MeXIpe/JMeTHRIe CBA3H,
KOTOpBIe NoApo6Hee pacKpbIThl B TEMATHYECKOM IJITAHUPOBAHHH.
z 3peck U Jlajiee NPUBOAUTCH PaclIMpPeHHbIH NepedyeHb 1abopaTOpPHEIX pa-
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6or H OIBITOB, H3 KOTOpPOro VY4YHTE/b JAJejJacT Bblﬁﬁp Nno-ceoemMy
YCMOTPEHHID M ¢ Y4YETOM CIMHUCKa 3KCIIEpPUMEHTAJbHBIX 3ajJaHui,
npejiaraeMelx B pamkax OI'3 no ¢pusuke.
ABuzkeHue yacTHL Beulectsa. CBA3b CKOPOCTH JBHXKEHUHA YaCTHUL],
c TemnepaTtypoi. BpoyHoBcKkoe aBuxkeHUe, 1uddy3ua. Bsaaumogen-
CTBHe YacTHI] BelllecTBa: IPUTIKeHUe H OTTaJ/IKUBaHHe.
ArperaTHble COCTOSSHUS BellecTBa: CTPOEHMUEe ra3os, XKUAKOCTeH
U TBEPABIX (KpHUCTaNJIMYeCKHUX) Te . B3auMoCBA3b MexXAy CBOH-
CTBAMH BelleCTB B pasHbIX arperaTHBLIX COCTOAHHAX U HUX aTOM-
HO-MOJIEKYJIAPHBIM cTpoeHHeM, OCoOOeHHOCTH arperaTHbIX COCTOA-
HHH BOJBbI.
Hemoncmpauuu
1. HabawaeHne 6pOYHOBCKOTO JIBHXKEHHH.
2. Habuarwogenue gudpPpysuu.
3. HabuojieHue sABJieHUH, 06'bACHSAUMXCH NMPHUTHKEHUEM HJIH
OTTaJIKHBAaHUEM YacTHL, BellecTsa.
Jdadopamopnere pabomuel u onvimel
1. OueHka AvameTpa aToMa MeTOJA0M pAJAOB (C MCHOJIb30BAaHHEM
doTorpaduii).
2. OnbITHI MO HABJKW/AEHUIO TEMJOBOr0 pacliMpeHMs ra3os.
3. OnbIThl MO 06HAPYKEHHIO IeHCTBUA CUJI MOJIEKYJISPHOTO NPH-
TAMKEHUH.

Pazgen 3. /IBMikeHHEe H B3aMMOJeHCTBHE Tell

MexaHudeckoe JBHKeHHe. PaBHOMepHoe M HepaBHOMEpPHoOe
ABHxKeHHe. CkopocTb. CpeAgHAA CKOPOCTh NPU HEePaBHOMEPHOM
ABMKeHUH. PacyéT nyTH U BpeMeHH JABHKEeHHUA.

ABneHre MHepuHH. 3aKOH MHEePUHWHU. BaauMoaelcTBHUe TeJs Kak
NpUYHUHA U3MEHEeHHs CKOPOCTH JABHMKeHUA TeJs. Macca kak mepa
HHepTHOCTH Tenaa. [lnoTHocTh BelecTBa. CBA3b IJIOTHOCTH € KOJIU-
4YeCcTBOM MOJIEKYJ B eIHHUIlE 06 bEMa BellecTBa.

Cusa Kak XxapaKTepUCTHUKa B3auMogeucTBUs Tes. Cuia ynpyro-
CTH U 3aKoH ['vka. UaMepeHHe cH/Ibl c TOMOIIBIO JUHAMOMeTpa. AB-
JIeHUe TATOTeHUA U cusa TsaxecTH. Cuia TSXKeCcTH Ha APYrux IJa-
Hetax (MC). Bec Tena. HeBecomocTh. CrokeHHe cHJI, HallpaBJieH-
HbIX 10 OAHOW npsamMou. PaBHopercTBylowasa cuj. Cusia TpeHHUH.
TpeHue CKoJIbXKEeHHS U TpeHHe 1okod. TpeHve B IpUpoJie U TEXHHKe
(MC).

Hemoncmpauuu

1. HabswogeHne MexaHU4YeCcKoro JIBUXKEeHHUS TeJla.

Pon HzmepeHHe CKOpPOCTH NpAMOJMHEHHOTI0O
JIBHMKEHHHA,

3. HabnwaeHne sBAeHUA HHEPLIUH.



4. Habsw/ieHue M3MeHEeHHA CKOPOCTH NPH B3aWMOJ/IEHCTBHH Tel.
5. CpaBHeHHe Macc IO B3aMMO/IEHCTBHIO TeJl.
6. CiroxeHUe CUJI, HaNpaBJIeHHbIX 110 OJJHOH MPAMOHM.

Jlabopamopnubie padombl u onsimbi

1. OnpesesneHue CKOPOCTU PaBHOMEPHOro JIBHXKeHUdA (l1apuka B
KMAKOCTH, MOJeJIH 3JIEKTPHIEeCKOro aBTOMOOH/IA | T. IL.).

2. OnpepgeneHne cpejHed CKOPOCTH CKOJIbXeHHA OpycKa HJIM 1ia-
pHKa Mo HaKJIOHHOHM MJIOCKOCTH.

3. OnpepgeJieHHe IJIOTHOCTH TBEPAOTO TeJla.

4. OneIThl, [JeMOHCTPUPYIOLUIHE 3aBHUCHMOCTb pacTsSKeHHA (zAe-
dopMalNH) NPYKUHLI OT NPUJI0KEHHOH CHJIBL.

5. OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCHMMOCTh CHJIBI TPEHHSA CKOJIb-
JKeHHs OT Beca TeJla M XapaKTepa COIIpHKacalolUXcs MoBepXx-
HOCTeMH.

Pasaen 4. JlaB/ieHHe TBEPABIX TeJl, })KHAKOCTEH H ra3os

Japnenue. Criocobbl yMeHbLIEHUA W yBeJHYeHUs JAaByeHudA. Jas-
JleHWe rasa. 3aBUCMMOCTh JlaBJeHUs rasa ot ob6béma, TemmnepaTypsl.
Ilepenaya gaBaeHUA TBEPABIMH TeJlaMH, KUJAKOCTAMH W Ta3aMH.
3akoH llackans. [THeBMaTU4YecKUe MallMHbIL. 3aBUCUMOCTB JlaBJie-
HHUSA KUAKOCTU OT raybouHbl. 'mapocraTudeckuil napagokc. Coob-
mamwuecs cocyabl. F'ugpaBindyeckie MeXxaHU3MBL.

AtMmocdepa 3eMau U atMmochepHoe aaBaeHHe. [IpUYUHBI cyle-
CTBOBAHUA BO3AYIIHOHW 060s104KHU 3emun. OnbiT Toppuuennu. Ua-
MepeHHe aTMoCcPepHOro JarJjeHHUs. 3aBUCUMOCTh aTMocdhepHOro
JlaBJIEHUA OT BBICOTHI HaJ, ypoBHeM Mops. [Ipu6opel g uaMmepenus
aTMochepHOoro JlaBJeHHs.

JleficTBHE »KUIKOCTH M rasa Ha MMOrpy>K€HHoe B HUX TeJo. BriTasn-
KHBawiasa (apxuMeoBa) cuia. 3akoH Apxumeja. [lnagaHHe Tedt.

BozgyxonsiasaHue.
Hemoncmpauuu
1. 3aBUCHUMOCTD JlaBJleHUs rasa oT TeMIlepaTyphl.
2. Mepepaya gaBjieHUA KHMAKOCTBI U Ta3oM.
3. Coobujaroumecs cocyabl.
4, T'uapaBJIMYECKHH ITpecc.
5. lposaBaenue flelicTBUA aTMOChHEPHOro JAaBJAeHUA.
6. 3aBUCHUMOCTB BBITAJKHUBAIOILEH CHJIBI oT obBbEMa

HDpr}l{éHHDﬁ‘-IaCTH TeJa H IINMOTHOCTH MHAKOCTH.

7. PaBeHCTBO BbITaJIKHBaIOI_U.EI‘:l CHJIBI BECY BbITECHEHHOM AHHIOKO-
CTH.

8. YcsoBue naaBaHusi TeJsi: IJlaBaHWE WJIH Nnorpy:xecHMe TeJl B 3a-
BHCHMOCTH OT COOTHOIIIEHHUS IJIOTHOCTEH TeJsia U HHAKOCTH.
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Habopamopusie padbomsl u onsimui
1. MccnepoBaHHMe 3aBUCHMMOCTH Beca Tesa B BoJle OT 06'béMa nmorpy-
JKEHHOHM B »KHJKOCTh YacTH TeJia.

2. Onpeaenenyve BbITAJAKHBAKOLIEH CHJIbL, J€HCTBYIOLEH HA TeJso,
NOrPYKEHHOE B 3KH/KOCTb.

3. [IlpoBepka HE3ABUCUMOCTH BbITAJIKMBaIOLLEH CUJIbL, JeHCTBYIO-
1eH Ha TeJio B 3)KUJAKOCTH, OT Macchl TeJa.

4. OnbIThI, JAEMOHCTPUPYIOUIHE 3aBUCUMOCTb BbITAJKHUBaIOLlEeH
CHJIbI, JIEUCTBYIONMIEH Ha TeJ0 B KHJAKOCTH, OT 0ObEMaA MOrpy-
JKEHHOM B KHJKOCTb MacTH TeJia H OT IJIOTHOCTH *KHUJIKOCTH.

5. KoHCcTpyHupoBaHHe apeoMeTpa WM KOHCTPYMPOBaHHE JIOJAKH H
olpejesjieHHe ee rpys3onodbeMHOCTH.

Paszaen 5. Pa6oTa M MOLIHOCTh. JHEPTHA

MexaHnuueckas paboTa. MoIHOCTE.

[IpocTble MexaHH3MbI: pblyar, 6J0K, HaKJOHHadA IJIOCKOCTb.
[lpaBuJiOo paBHOBecHs pbluara. [I[puMeHeHHe NpaBuJia paBHOBECHUA
peidara K 6JsoKy. «3os0Toe mpaBusio» MexaHHKH. KII/ npocteix
MexaHu3MOB. [IpocTbie MexaHHU3MbI B OBITY U TEXHUKE.

MexaHu4veckasi aHeprusa. KuHeTudeckas ¥ noTeHMalbHasa dHep-
rus. llpeBpaumeHue opgHOro BHAA MeXaHUYECKOW D3SHEprud B
Apyroi.3akoH coXpaHeHHUsI SHEPruH B MeXaHHUKe.

Hemoucmpanuu

1. [IpuMepHb! NPOCTHIX MEXaHHU3MOB.

Havopamopusie pabomsl u onvimuni

1. Onpepenenne paboThbl CHJILI TPEHUA NPH PABHOMEPHOM JIBHXKe-

HWUH TeJla 10 TOPU30OHTAJIBHOM MOBEPXHOCTH.
2. HccnepoBaHMe YCJIOBMH paBHOBeECHS pblyara.

3. Uamepenue KIIJl HAKITOHHOM MJIOCKOCTH.

4. M3y4yeHUe 3aKOHA COXpaHEHHUA MeXaHUYeCKOH SHEepPruH.

8 knacc

Pazpen 6. TensioBble sBJIeHUSA

OcHOBHBIE IMOJIOXKEHHUA MOJIEKYJASAPHO-KHHETHYECKOH TEeOopHH
CTpoeHUud BellecTBa. Macca ¥ pazaMepbl aTOMOB U MoJieKyJl. OMbITHI,
NoATBepkK/AalollMe OCHOBHbIE MMOJOXEHUS MOJIEKYJIAPHO-KUHeTHU4Ye-
CKOHW TEOpPHH.

Mosenu TBEPOro, })KUJAKOTO U ra3o0bpa3zHOro COCTOAHUM Bellle-
ctBa. Kpucrasinnueckue u amopodHblie Tesa. 06'bAICHEHHE CBOWMCTB
rasos, *HJKOCTEH M TBEP/bIX TeJl HAa OCHOBE MOJIOXKEHHUH MOJIEKY-
JAPHO-KHHETHYECKOH Teopuu. CMadyuBaHHE U KAlIMJLJIAPHBIE ABJIe-



HudA. TenuioBoe pacuiMpeHHe U cKaTHe.

Temnepartypa. CBA3b TeMIlepaTyphbl CO CKOPOCThI TEIJIOBOI'O JIBH-
)KeHUs 4acTHl., BHyTpeHHsaAa 3sHeprusA. Cnocobbl HW3MeHeHHd
BHYTPEHHEH 3HepPruu: Temjonepesayia v copepuieHre padboTel. Bujbl
TelJiolepesayu: TENJONPOBOAHOCTb, KOHBEKIMA, U3JIyYEeHHe.

KosivyecTBOo TemioTel. ¥JejibHasd TeIlJIOEMKOCTh BellecTBa. Te-
J1I006MeH M TelIOBoe paBHOBecHe. YpaBHeHHe TeloBoro 6aJjaHca.
IlnaBaeHre ¥ oTBepjieBaHHEe KpUCTaJJIM4eCKUX BellecTB. YenbHas
Teruiora naapseHus. [lapoobpasoraHue WM KoHJeHcauus Mcnapenue
(MC). Kunenue. ¥YaenbHasa TensoTa napoobpaszoBaHusi. 3aBUCUMOCThb
TeMnepaTypbl KHIIEHUA OT aTMOCEepHOro JAaBJeHHS.

BiaxkHocTb BO3yXA.

JHeprusa TOIJIMBA. Y/eJ/bHas TelJoTa CropaHu.

[TpuHIMNBl paboThl TensoBbiX JABuraresned KIIJ TensoBoro
ABuraTesid. TensioBble ABHUraTEeJNM M 3alllMTAa OKPYKAWUIEH cpebl
(MC).

3aKoH CoxXpaHeHUs M NpeBpalleHusi JHEePruy B TEeIJIOBBLIX MMpPo-
neccax (MC).

Hemoncmpayuu
. HabnwoaeHue 6poyHOBCKOTO ABHIKEHMS.

2. Habnwpaenue sudpdysuu.
3. Habmoaenue sBjeHHUH cMadyUBaHMA U KallMJUISPHBIX fABJIe-
HHH.
HabawaeHre TenjioBoro paciuiMipeHus Tes.
. U3MeHeHMe faB/ieHUA rasa Npy Mi3aMeHeHHH 06'béMa U Harpena-
HHUH WJIH OXJIaXKTeHHH.
6. [IpaBusia HU3MepeHUs TeMIlepaTyphl.
7. Buabl Tensionepegaqu.
8. OxstaykieHue [1PHU cCOBepLIeHHUH paboThl.
9
10

s

;o

. HarpeBaHue nNpu coBeplieHHH paboThbl BHEITHUMHU CHJIAMH.
. CpaBHeHHE TEMJIOEMKOCTEN pa3JIHYHbBIX BEIECTB.
11. HaGuaojeHue KUIeHUus.
12. Habnwaenne  nocrosaHcTBa  TeMIepaTypbl  [pH
IJIaBJIEHHH.
13. Moaenu TenJoBLIX JIBUraTe eH.
Jadopamopneie pabomer u onsimot
1. OnbiThl MO OBHAPYKEHUK AEHUCTBUA CHJI MOJIEKYJIIPHOTO MPH-
TAMKEHUS.
2. OnbIThI MO BblpalllUBaHUI0 KPUCTAJUIOB MOBAPEHHOW COJIM WM
caxapa.
3. OneITHI 10 HAGJKAEHHID TEIJIOBOTO pacCllHpeHHs ra3oB, XKHJ-
KOCTEH U TBEPIbIX TeJl.
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4. OnpepesieHye JlaBJieHUs BO3/yxa B DajJIoHe WIpyLa.
5. OnbITHI, AEMOHCTPHUPYOIIHE 3aBMCHMOCTh /laBJIeHHA BO3AYXaoT
ero o6 béMa U HarpeBaHHs WK OXJaXK/eHH .

6. [IpoBepka runoresbl JIMHEHHOW 3aBUCHMOCTH [JJIMHBI CTOJAG6HUKA
KHJKOCTH B TEpMOMETpPHYEeCKOH TpyOKe OT TeMIlepaTyphl.
7. HabnoaeHue HM3MeHeHMs] BHYTPEHHEM 3HEPrHM TeJjla B Pe3yJib-
TaTe Ternionepeayd U paboThl BHEIIHHX CHJIL.
8. MccnenmoBaHue ABJIEHWA TeliooOMeHa MPH CMENIMBaAHHUMU XO-
JOJITHON U ropstyed BO/bl.
9. OnpepneneHWe KOJIMYECTBA TEMJOTHhI, MOJYYEHHOTO BOAOH TIpH
TernJnoo6MeHe ¢ HarpeTblM MeTaJJIMYeCKHUM LHJAHHAPOM.
10. OnpeaneneHue yaesbHOH TenJOEMKOCTH BellecTBa.
11. HcenegoBaHHue nponecca UCrapeHus.
12. OnpepesieHMe OTHOCHTEJLHOM BJIAKHOCTH BO3JyXa.
13. OnpegesieHre yae/bHOW TeNJIOTHI [LJIaBJIeHHA JibJA.

Pazpaen 7. dleKTpU4ecKHe H MarHUTHbIe ABJICHUSA

dnekTpusanua Tes. J/IBa pojia 3NeKTPHYECKUX 3apagoB. Baaumo-
JleficTBUe 3apsiKeHHBIX Te . 3akoH KysoHa (3aBUCMMOCTH CHJIBI
B3aMMO/IeHCTBHUA 3apPSKEeHHbIX TeJl OT BeJMYUHBI 3apsaoB U pPaccTo-
AHWUA MeXy TeJjlaMH).

JdaeKTpHyecKoe noJie. HanpAKEHHOCTh 3JIEKTPHUYECKOr0 MOoJIA.
[IpuHLHI Cylepno3ULUH JIeKTPHYECKHX NoJleld (Ha KaYeCTBEHHOM
VPOBHe).

HocuTenu snekTpuueckHux 3apaloB. JJleMeHTapHbIH 2JleKTpHYe-
cKui 3apsj. CtpoeHue atoma. [IpoBOAHHKH U AU3JIEKTPHUKH. 3aKOH
COXpaHeHUs 3JIeKTPHUYECKOTro 3apsa/ja.

JJeKTPHYECKHH TOK. YCJI0BHs CYLIeCTBOBAHHS 3JIEKTPHUYECKOIo
ToKa. MICTOYHUKHU MOCTOAHHOro ToKa. /leWCcTBUA 3/TIeKTPHUUYECKOTO
TOKa (Ternjiopoe, XUMHYeCKOe, MarHUTHoe). JIeKTPHUYECKHH TOK B
JKHUJKOCTSIX M ra3ax.

dnekTpHUyeckas 1enb. Cuia Toka. JJleKTpUyeckoe HalpshKeHHe.
ConpoTUBJeHHEe NMPOBOAHUKA. YeAbHOE CONPOTHBJAEHHE BelllecTBa.
3akoH Oma anis yyactka uend. [locseosarenbHoe U napasJiesibHOe
coeJlJUHEeHHE NPOBOJIHUKOB.

Pa6ora ¥ MOLHOCTbL 3JIeKTpHUYecKoro Toka. 3akoH /[xoyna—
JleHua. JeKTpUYecKHe LellHd H IOTPebuTe U 3JIEKTPHYEeCKOH 3Hep-
ruu B 6biTy. KopoTKoe 3aMblKaHHeE.

[TocTosiHHBIE MAarHUThl. B3auMojeHCcTBUME MOCTOAHHBIX MAarHUMTOB.
MarHuTHoe mnose. MarHUTHoe Toje 3eMJM W ero 3HadeHUe s
KU3HH Ha 3emJie. OnbIT IpcTepa. MarHUTHOE NoJie 3JIEKTPHYECKOT 0
Toka. [I[pyMeHeHHe 3JMeKTPOMarHMTOB B TexHUKe. /lelicTBue mar-
HUTHOTO 110JI Ha NPOBOJAHUK C TOKOM. JJIeKTPOABUraTe/b [IOCTOAH-



Horo Toka. Hcnosib3oBaHue 3J/ieKTpojBurartesied B TeXHHYECKHX
YCTpOHCTBax U Ha TPaHCIOPTe.

OnsiTbl Papajed. ABseHue 3JIeKTPOMarHUTHOW MHAYKUUH. [Ipa-
BUJIO JleHna. dneKTporeHepaTop. Coco6bl MoJIyieHUs 3JIeKTpUde-
CKOHW 3HEepruu. JJIeKTPOCTAHI[MH Ha BO30OHOBJIAEMbIX UCTOYHHUKAX
IHEepPryH.

Hemoncmpayuu

1. 3nexTpusanusa Tesl.
2. /la poaa aJieKTpHU4YeCKHUX 3apAJ0B H B3aUMO/JIeMCTBUE 3apd-
JKEeHHBIX TeJl.
. YCTpOHCTBO M JeHCTBHE 3JIEKTPOCKONA.
. dJIeKTpocTaTHYecKass HHAYKIHS.
. 3aKOH coXxpaHeHHsd 3JIeKTPUYeCKHUX 3aps/l0B.
. [IpoBOAHUKH U JU3JIEKTPHUKH.
MogenvpoBaHHe CUJIOBBIX JIMHHUH 3JIeKTPUYECKOT0 I0JIS.
8. UCTOYHHKH NIOCTOAHHOIO TOKA.
9. /lelicTBUA 3JIEKTPHYECKOTO TOKA.
10. 3neKTpUUYECKHUH TOK B XHKOCTH.
11. T'a3oBbIM pa3psia.
12. UI3MepeHHe CHMJIbI TOKA aMIIEpMEeTPOM.
13. U3MepeHHe 3JIeKTPHUYECKOT0 HAaNpAXKeHHHA BOJILTMETPOM.
14. PeoctaT ¥ MarasvH CONpOTHUBJIEHHUH.
15. BsauMoieHcTBHE MMOCTOAHHBIX MarHUTOB.
16. MogendpoBaHUe HEBO3MOMXHOCTH pas/ejieHUud MOoJIICOB Mar-
HUTA.
17. MogenupoBaHWe MarHHUTHBIX MOJIeH MOCTOSAHHBLIX MArHUTOB.
18. OnwiT Ipcrena.
19. MaruuTHOe oJie ToKa. 3JIeKTPOMarHH1T.
20. /leicTBMe MarHUTHOIO MOJA HA OPOBOJHUK C TOKOM.
21. dnekTpoBUTaTeNb MOCTOAHHOTO TOKA.
22. UccepoBaHue sIBJIEHUS 3JIEKTPOMAarHMTHOM UHAYKIHH.
23. OnbiTel Papajies.
24. 3aBMCcUMOCTb HaNpaBJdeHHA HHAYKIMOHHOI'0 TOKA OT YCJI0BUHEro
BO3HHKHOBEHUH.
25. dnekTporeHepaTop NOCTOAHHOI0O TOKa.
HHaoopamopruble pabomsl u onvimbt
1. OneIThLl MO0 HAOAK/AEHHUIO JIEKTPU3ALHH TeJ HHJAYKIHEeH U NpHU
CONPHUKOCHOBEHHUH.
2. HccnepoBaHue  JeHcTBUSA  2JIeKTPUYeCcKOro 1oJig  Ha
MNPOBOAHUKH H JUINTEKTPUKH.
3. Céopka v nmpoBepka paboOThl 3NEKTPUYECKOHW HENU MOCTOAHHOTO

N OO AW
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TOKA.

4. U3MepeHHe U peryJIMpOBaHHU e CHJIBI TOKA.

5. UaMepeHHe U peryJiMpoBaHHe HallpsiXKeHH .

6. HccnepoBanne 3aBUCMMOCTH CHJIbI TOKA, WAYLIEro 4epes pe-
3HCTOP, OT CONPOTHBJIEHHUS Pe3UCTOpa U HalpSKeHHUs Ha pe3u-
cTope.

7. OneIThI, AEMOHCTPHPYIOLIHE 3aBUCHUMOCTbL 3JIEKTPUYECKOro co-
NPOTHUBJIEHUA [POBOJAHMKA OT €ero /QJAHHBI, ILJIOLWALH Monepey-
HOI'0 Ce4YeHUd U MaTepuaJa.

8. [lpoBepka npaBuJia CJOMKEHHS HaNpsOKeHUH NMpM nocjejoBa-
TeJIbHOM COeZJMHEeHHUH JBYX PE3UCTOPOB.

9. [lpoBepka npasusa JJi CAJIbl TOKA MPHU NapajjieJlbHOM COeiu-
HEHHH Pe3rCTOPOB.

10. OnpeneneHrve paboThl 3JEKTPUYECKOTO TOKA, HUAYIIEro yepes
pe3ucTop.

i Onpegenenuve MOIIHOCTH 3JIEKTPU4YECKOI0 TOKa,
BbIJleJIieMOHHa pe3ucTope.

12. UccnepoBaHnne 3aBUCMMOCTH CHUJIBI TOKA, HAYIIETO Yepe3 JlaM-
MOYKY, OT HalpAXKEeHHUA Ha HeH.

13. Onpepenenue KII/| HarpeBaTesnd.

14. HUccnegoBanue MarHMUTHOTO B3aUMMOJEHCTBUS TOCTOSHHBIX Mar-
HHUTOB.

15. M3y4yeHHe MarHUTHOIrO MOJIA MOCTOAHHBLIX MAarHUTOB MpPH UX
06beIMHEHHUH U pa3ieseHHuH.

16. HUccnenoBaHue  AeUCTBUA  3JIEKTPUUYECKOTO ToKa Ha
MAarHUTHYIOCTPEJIKY.

17. OnsITHI, AEMOHCTPUPYIONHE 3aBUCHMOCTL CHUJIbI B3aUMoOJeH-
CTBHWA KaTYIIKH C TOKOM M MarHuTa OT CHJIbl TOKA U HanpagsJe-
HHUs TOKA B KaTYIIKe.

18. U3y4yeHHe aeHCTBHUSA MAarHMTHOTO I10JIA HAa [IPOBOJHHK C TOKOM.

19. KoHcTpyupoBaHHe U U3yYeHHe PaboThl 3/IEKTPOJBUTATES.

20. U3smepenue KII/| aniekTpoABUraTeIbLHOH YCTaHOBKH.

21. OnbBITHI MO HCCJIe0BAHHIO ABJIEHHS 3JIEKTPOMAarHUTHOH HHAYK-
IIMH: UCCJIeJOBaHHEe H3MEHEeHHH 3HaYeHHUs U HallpaBJIEeHUs UH-
AYKLHMOHHOI'O TOKA.

9 knacc

Pasgen 8. MexaHHU4YeCKHe ABJIEHUA

Mexanuueckoe sBH:KeHHe. MaTepuanbHaa toudka. CucrteMa oT-
cyéta. OTHOCHTENbHOCThL MeXaHH4YeCKoro JBHXKeHHA. PaBHOMepHoe
npaAMOJHHEHHOe ABWXKeHWe. HepaBHOMepHOe mpsAMOJAWHEHHOE [IBU-
eHue. CpeiHAS U MIHOBEHHasA CKOPOCTh TeJia IIPpH HepaBHOMep-



HOM JIBHIKEHUH.

Yckopenue. PaBHOYCcKOpeHHOe NpAMOJIHHeHHOe ABHKeHUe. CBo-
foaHoe nageHue. OnbiThl Manunes.

PaBHOMepHOe ABHXKeHHE 110 OKpYXKHOCTH. [lepros ¥ 4acrota 06-
pameHusa. JIuHelHad W yrjoBafd CcKopocTH. LleHTpocTpemMuTenbHOe
YCKOpeHHe.

[lepBbiit 3akoH HbroToHa. Bropo# 3akoH HeroToHa. TpeTuit 3a-
KOH HbroToHa. IIpuHIMI cyneprno3HiiuU CHJIL.

Cuuia ynpyroctu. 3akoH ['yvka. Cuiia TpeHUs: CHJIa TPeHHs CKOJIb-
JKeHUSH, CUJ1a TPeHUHA MOKOA, APYrUue BUAbI TPeHUH.

CuJia TAXKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHUHA. YCKOopeHHe CBO-
foaHoro najeHud. [pukeHre naaHer Bokpyr Connua (MC). IlepBas
KOCMHYecKasl CKopocTk. HeBecoMoOCTh U neperpyskH.

PaBHOBecHe MaTepHaJibHOHM TOYKHM. AOCOJIOTHO TBEpJOe TeJo.
PaBHoBecue TBEpPAOro Tesa C 3aKperJiéHHOH ocbi BpauieHusa. Mo-
MEHT CHJIbL. LleHTp TaxecTH.

HUmnynbc tena. UsmeHenue umnysbca. UMnysbe cuibl. 3aKoH
coxpaHeHUs UMnyJibca. PeakTuBHoe fBUkeHUe (MC).

Mexanu4deckas paboTa 1 MOUIHOCTh. Pa6oTa cus TAXKECTH, YIIpy-
rocty, TpeHua. CBA3b 3HepTruH U paboThl. [loTeHIIHaNIBHAsA aHEPTrHAs
Tesa, MOJAHATOro HaJi MOoBepXHOCThbH 3emJH. lloTeHuMasnbHasA
JHeprusi CKaToH npy:KuHbl. KHHeTH4YecKasl sHeprusi. TeopeMa o
KUHETHYECKOH 9Heprud. 3aKoH COXpaHeHUA MeXaHHYeCcKoH
SHEepPIruu.

Hemoncmpauuu

1. HabnawpaeHue MexaHHMYeCKOr0 [BWXEHHS TeJia OTHOCHTEJbHO

pasHbIX TeJ OTCYETA

2. CpaBHeHHe NyTeHd W TpPaeKTOPHUH JBHKEHUSA OJIHOTO U TOr0 Ke

TeJla OTHOCHTEe/IbHO pa3HbIX TeJl 0OTCYETa
3. U3MepeHHe CKOPOCTH M YCKOPEHUA MPAMOJHHEWUHOTro JBHXKe-
HUA.
. UccnepoBaHue NpyU3HAKOB PABHOYCKOPEHHOI'O IBUKEeHUA.
. HabsarogeHue gBMKeHUA TeJia 0 OKPYKHOCTH.
HabawjgeHue MexaHHYeCKHX SBJIEHHH, NPOMCXOAALIMX B CH-
creMe oTcyéTra «Tenexka» nNpu eé paBHOMEPHOM H YCKOPEHHOM
ABHMKEHHUHU OTHOCUTEJIbHO KabuHeTa PHU3UKH.
7. 3aBUCUMOCTh YCKOPEHHA TeJsla OT MAcCChl TeJla U JeHCTBYIOLleH
Ha Hero CUJbl.
8. HabnwojeHWe paBeHCTBA CHJA MPH B3aUMOJAEHCTBHH TeJl.
9. U3MeHeHHe Beca TeJsia MPH YCKOPEHHOM JIBHIKEHHUH.
10. Ilepepaya UMNyabca NpH B3aUMOJAEHUCTBUH TeJl.

o v
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11. llpeobpazoBaHus 3IHEPIrUU NPH BIAUMOJIEHCTBUM TeJl.
12 CoxpaHeHHe HMIIYJIbCA [IPH HEYIIPYTOM B3aUMO/|eHCTBUH.

13. Coxpanenne MMNyJibca NpyU abcoNMOTHO yNpyroM B3auMoJlen-
CTBHH.

14. HaburoaeHnune peakTUHBHOTIO JABHKEHHA.

15. CoxpaHeHHe MeXaHHYeCKOH 3HEepruM npu cBoB0JHOM NajJleHHUHU.

16. CoxpaHeHHe MeXaHU4YeCKOH 3HEePIuH NpPH ABHXKEHHUH TeJa Mo
JeHCTBUEeM NMPYKUHDIL.

Habopamopusie pabomsl u onsimusi

1. KoHcTpyupoBaHHMe TpaKTa JJid pasroHa W JajbHeMIero
paBHO-MepPHOrO ABUKEHHA I1apHUKa UJIH TeJIeXKKH.

2. OnpegesieHHe cpelHEH CKOPOCTH CKOJIbKeHHA 6pycKa UJIH IBH-
’KeHHU s IIapHKa N0 HAKJIOHHOH TJIOCKOCTH.

3. OnpejesieHHe yCKOpeHHA TeJia IPH PABHOYCKOPEHHOM JBHKe-
HHHU 10 HAKJIOHHOH MJIOCKOCTH.

4. HccneioBaHve 3aBUCMMOCTH MYyTH OT BPEMEHHM MPH PaBHOYCKO-
pEHHOM JIBUKeHHWH Oe3 Hadya/IbHOH CKOPOCTH.

5. [IpoBepka runoresbl: ec/M NPHU PAaBHOYCKOPEHHOM JIBUXKEHUH
6e3 HayaJbHOW CKOPOCTH NYTH OTHOCATCH KaK psJi HEYETHBIX
YyuceJs, TO COOTBETCTBYIOIHE MPOMEeXKYTKH BpeMeHH OJMHa-
KOBHI.

6. UccaiefioBaHWe 3aBUCHUMOCTH CHJIBI TPEHUA CKOJIbXKeHUA OT CH-

Jibl HOPMaJIbHOT'O JaBJIeHHUH.

. Onpenenenuve koapPrUUMeEHTa TPEHHA CKOJIBKEHHH.

OnpejenieHre KECTKOCTH NPYKHUHBI.

. Onpepnesienve padboThl CHJIbl TPEHHUS IIPH PaBHOMEPHOM JIBHXKeE-

HHWH TeJla 110 TOPU30HTANLHOH NOBEPXHOCTH.

10. Onpepenenure padboThl CHJABI YIIPYTOCTH MPH NMOALEME rpy3ac
HCIMOJIb30BaHUEM HEMOBUIKHOTO U MOABMXKHOTO GJOKOB.
11. A3y4yeHHe 3aKOHa COXpaHeHHUs JHePTHH.

O 0 ~J

Pazaen 9. MexaHu4yecKHe KoJie6GaHUS H BOJIHbBI

KonebarenbHoe  paBuxkeHWe. OCHOBHbIE  XapaKTEePUCTUKH
KoJlebaHWI: NepHuoj, 4YacToTa, aMIUIMTyZa. MaTemMaTudyeckui W
NPYKUHHbIH MasATHHUKH. [IpeBpalieHue 9HEeprum npH

KoJiebaTeJbHOM JBHUKEeHHH.

3aTtyxawiue Kosebanuda. Beiny:xaeHHble Kone6anusa. PesonaHc.
Mexanudeckde BoOJIHbI. CBoMcTBa MexaHM4YeckKux BoJH. [Ipo-
Jl0JIbHBIE H ITollepeYyHbie BOJIHBL. JIJIMHa BOJIHBI M CKOPOCTE €€ pac-
npocrpaHeHus. MexaHu4yeckue BOJIHbI B TBEP/OM TeJle, cencmuye-
ckue BoJsiHbl (MC).

3ByK. 'poMKkoCTb 3ByKa H BeicoTa TOHa. OTpaxkeHHe 3ByKa. MH-



¢pas3ByK U yJbTpas3BYK.
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Hemoncmpayuu

1.

S,

6.

HabawageHue kojebaHUH TeJs NMoOJ JelMCTBUEM CHJbl TAMXKECTH
M CHJIbI VIIPYTOCTH.

. HabGawmenue KosebaHUH rpy3a Ha HUTH U Ha NpYyKUHeE,
. HabnwaeHue BbIHYKAEHHbBIX KOJIeDaHUH U pe30HaHca.

PacnpocTpaHeHHe MpoJOJbHBIX W MOMepevYHbIX BOJH (Ha Moje-
Jn).

HabnioeHue 3aBUCUMOCTH BLICOTBI 3BYKa OT 4acCTOTHI.
AKycTH4YeCKHUH pe3oHaHC.

Jladopamopneie padbomer u onsimst

g 5

s

OHpE,E[EJ'IEHHE H4CTOTHI H IIepHO a4 KosebaHMH MaTeMaTH4YeCcKo-
ro MaadTHHKa.

. DHPE,[[EJIEHHE HacTOoThl H IIepHOoAa KoJiebaHUH NpyAKHHHOTI'O Ma

ATHHKA

. UccnepoBaHMe 3aBUCUMOCTH neprHoada KoJiebaHHH NnoJgBeleHHo-

'O K HHTH rpy34a oT 4JIMHEI HHTH.
HccnepoBaHue 3aBHCHMOCTH nepruoga KoJebaHHH
Npy:;KUHHOTOMaATHHKA OT MAacChl rpy3a.

. [IlpoBepka HezaBHUCHMOCTH Nepuo/ia KonebaHUH rpysa, nojse-

IEHHOrO K HUTH, OT Macchl Ipy3a.

OneIThl, AEMOHCTPHUPYKIIHE  3aBHCHMOCTH  IE€pHOja
KoJle6aHUH MPYKMHHOTO MasATHHMKA OT Macchl Tpy3a H
JKECTKOCTH MPYIKHUHBL.

H3MmepeHHe YCKOPEHHs CBOBGOAHOTO Ma/leHH .

Pazgen 10. 3/1eKTpOMarHUTHOE TIoJie U 3JIeKTPOMArHHTHbIE
BOJIHBI

JNeKTPOMArHMTHOE I[oJie. JJeKTPOMarHuTHble BoJIHbL. CBOMCTBA
JIeKTpoMarHuTHeIX BoJH. [lIkana snekrpoMarHMTHBIX BOJAH., Hc-
M0JIb30BaHHE JIEKTPOMAarHUTHbIX BOJIH JIJIs COTOBOH CBSI3H.

JleKTpoMarHuTHasa npupoga cBeTa. CkKopocTh cBeTa. BosHOBEIe
CBOWCTBa CBeTa.

Hemoncmpauuu

1.
2.

CpoiicTBa JIEKTPOMAardHHTHEIX BOJIH.
BosiHOBEBIE CBOMCTBa cBeTa.

Jdadopamopnsie padbomel 1 onbimbl

1

M3yyeHue CBOWMCTB 3/IeKTPOMAarHUTHBIX BOJIH C [OMOILbID MO-
6unbHoOro TenedoHa.

Pazaen 11. CBeTOBbIE SIBJICHUSA

JlyueBaa mofenb cBeTa. UcTouHHMKH cBeTa. [IpaMosiMHelHOe pac-
npocrpaHeHre ceeta. 3arMeHus Connua u JIyHsl. OTpaxkeHHe cBe-
Ta. [lnockoe 3epkaso. 3aKoH OoTpa>kKeHUA CBeTa.



[TpesiomsieHne cBeTta. 3aKoH npesioMmyeHus ceerta. [losiHoe BHY-
TpeHHee oTpaxkeHHe cBeTra. McrnoJsib3oBaHHe NMOJIHONO BHYTPEHHEro
OTpa)KeHH!sl B ONTHYECKHX CBETOBO/IaxX.

Jluuza. Xox nydyeid B nuH3e. OnTudyeckasa cucrema ¢oToarnmapa-
Ta, MUKpocKona u Tesieckona (MC). 'na3s kak onTuyecKas cMcTeMa.
BaM30pyKOCTh U 1a/1IbHO30PKOCTh.

PaznoxeHue Oesioro ceera B crnekrTp. OnbiThl HetoToHa. Ciioxke-
HHeE ClIeKTpaJibHbIX LiBeTORB. /lucriepcus ceera.

HAemoncmpayuu

1.
2.

o

00NN

10.
11.
12.

[IpaMosiMHelHOe pacnpocTpaHeHHe CBeTa.

OTpaxeHHe cBeTA.

[TosnryyeHue n3o06paKeHUH B IJIOCKOM, BOTHYTOM M BBLINTYKJ/JIOM
3epKaJiax.

[IpesnomsieHue cBeTa.

OnTUYyecKkUu CBeTOBO/I.

Xop nydei B cobupaloleid JTuH3e.

XoJ 1iyyeHr B paccerMBaloll e JIMH3e.

[TonyyeHue 306parKeHHH C IOMOLLbIO JIMH3.

[lpuHnMn jgedcTeud ¢doToanmnapaTta, MUKpOCKoNna U TeJlecKo-
na.

Mopgenn rnasa.

PaznozkeHue 6esoro cBeTa B CIEKTP.

[Tony4yeHue Gesioro cBeTa MPH CA0KEHUH CBETA Pa3HBIX I|BETOB.

Habopamopunie pabomvt u onvimsi

1.

~1 O

HCCHE,&OB&HHE 3aBHUCHMOCTH yTJa OTpaxKeHHdA CBETOBOTO JIy4da
OT yrJja nageHH4.

. HS}"—IEHHE XapaKTepHCTHK HBUﬁpEl}I{EHHH npeameTa B MJOCKOM

Jeprane.

. HCCEE,&OBEHHE 3dBHCHMOCTH yrJa IpejJoMJICHHA CBeTOBOI'O JIY-

Yya OT yTIJia NaJeHusi Ha TPaHHUIe «BO3AYX—CTEKI0».
[Tonyyenue n306pakeHUM € IOMOLLbI0 COOMpPAIOLLEH JIMH3bI.

. DHPE,ILEJIE‘HHE d)DKYCHGl"O PacCTOAHHA H ONTHYECKOM CHJIbI CO-

OHparleH JHH3bI.

. OnpITHI 11O pas3noHeHHH 6eJioro cBeTa B CIIeKTp.
. OnpITHI 11O BOCIIpHATHH) OBEeTa IMpeiMeTOoB IMMpH HUX HaﬁJII'O,ﬂ.EHHH

yepes [BeTOBble PUILTPHI.

Paszgen 12. KBaHTOBBIE ABJIEHHA

OnsiTel Pesepdopaa v nuanerapHas Mozieas aroma. Mojiess ato-
Ma bopa. UcnyckaHHe U norJounjeHHe cBeta aroMoM. KBaHThl. JIH-
HeH4YaThble CIeKTpPhbI.

PaguoakTHBHOCTB. Asbda-, beTa- U raMmma-usnydyeHusa. CTpoe-
HHe aTOMHOro aapa. HykjoHHas Mmogesib aTOMHOTO siapa. M3oTonsl.
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PagunoakTuBHble npeppauienus. [lepuoa mosypacnaza aTOMHBIX
anep.

AnepHble peakiiH. 3aKOHbI COXpaHeHHWs 3apAJ0BOro U MaccoBO-
ro 4yuceJsl. JHeprus CBA3U aTOMHBbIX Azep. CBA3b Macchl U IHEPruHM.
Peakuuu cuHTe3a U AeneHud ajep. Hcrtounuku aHepruu ConHua U
3gész (MC).

ApepHas sHepreTuka. JlecTBHUA paJlMOaKTUBHBIX U3JIyYeHUH Ha
’KHMBbIe opraiuambl (MC).

Hemoncmpauuu
CnekTpbl U3JIYYEHHUSA U MOTJI0IEeHHA.

CnekTphbl pa3/JIM4HBIX ra3os.

CnekTp BOZIOpOAA.

Hab6uwo1eHue TpekoB B kaMepe BHJIbcoHa.

PaboTa cHéTYHMKa HOHU3HUPYIOIUX U3JIYYEeHHUH.

Pervcrpauusa HW3JIy4eHUA NPHUPOAHBIX MHUHEpPaJlOB U NPOAYK-
TOB.

Habopamopnuvie pabomuvt u onvimsi

1. Habaogenue CIUIOLWIHBIX M JIMHEMYAThIX CIEKTPOB M3Jyue-

HUA.

2. HccnenoBaHMe TPeKOB: U3MepeHUe SHEePriuM YacTHUIlbl 10 TOP-

MO3HOMY nyTH (1o poTorpaduam).

3. Uamepenue pasnoakTUBHOro QoHa.

R Bl B3 R

[loBTOpHTENBHO-0600IAKINHA MOAY/Ib

[ToeTOpUTENLHO-0000AIOUMK MOAYAL TpeJHa3zHa4YeH JJs CHU-
cTeMaTHU3alMKU W 00600I1IeHHA NMpeAMETHOr0 COJepXaHUA U OMNbITa
JeATEILHOCTH, MPUOGPETEHHOTO MPHU U3YYEHUH Bcero Kypca Gpusu-
KH, a Tak¥e A/ NOATOTOBKH K OCHOBHOMY rocyAapCcTBEHHOMY K-
3aMeHy nmo ¢HU3MKe Aas 00y4armmuxcs, BbIOpaBIIMX 3TOT y4yeOHBIH
npeaMer.

[Ipy M3yvyeHHH JaHHOrO MOAYJSA PeajiM3yloTCcs U CUCTEMaTH3M-
pyroTcs BU/bI e TeJIbHOCTH, Ha OCHOBE KOTOPbIX obecrnevyrBaeTcs
JOCTHIKEHHe NpeJMeTHBIX U MeTalpeAMeTHBIX IJIAHUPYeMbIX pe-
3y/bTaTOB 06y4eHHUd, GopMUpyeTCs eCcTeCTBEHHO-Hay4YHad rpaMoT-
HOCTb: OCBOEHHEe Hay4YHbIX MeTOJO0B HCC/Je[0BaHUA ABJeHUH NpHUpoO-
bl U TEXHUKH, OBJIaJleHHe YMeHUAMH 06'bACHATD PU3HYeCcKHe AB-
JiIeHud, TIPUMEeHAA MOoJIydeHHble 3HAaHMWA, pellaThk 33aja4H, B TOM
4yHCJie Ka4yeCTBEHHbIE U 3KCIIepUMEHTaJIbHBbIE,

[IpUHIUNIMAIBHO [AeATeJIbHOCTHBIM XapaKTep JAaHHOro pasjesa
peanusyeTcs 3a CYET TOTO, YTO ydalHMecs BBINOJHAIOT 3a/aHus,
B KOTOPbIX UM MpejJaraeTcs:



- Ha OCHOBE IOJIy4eHHbIX 3HAaHMM pacrno3HaBaTbh M Hay4yHO 00'bsc-
HATL QU3UYECKHe SABJIEHHHA B OKpy:KawleH npupoje U IOBCe/-
HEBHOM KHU3HHU;

- UCIOJIB30BaTh Hay4YHble MeTO/bl HcC/efoBaHUA (PHU3HYECKUX AB-
JIEeHUH, B TOM 4YHCJle [Jid NPOBEPKHU THNOTe3 U MoJy4YeHUsd Teope-
THYECKHX BbIBOJOB;

- 00BACHATHL HAYYHbIE OCHOBBI HaHboOJiee BajKHBIX JJOCTHKEHHUH CO-
BpeMeHHBIX TEXHOJIOTUH, HallpUMep, MPaKTUYEeCKOr0 HCM0JIb30-
BaHHUSA pa3JIMYHBIX HCTOYHHKOB 3HEPrdy¥ Ha OCHOBEe 3aKOoHa rnpe-
BpalleHHWAd U COXPaHEeHHH BCeX H3BECTHBIX BU/0B 3HEPIrHH.
Kaxkpast M3 TeM JaHHOrO pasjesa BKJKWYAeT 3KCIepUuMeHTalbHoe

uccseioBaHHe obobrawliero xapakrepa. Pasjen 3asepuiaercs

NpoBeJIeHHEM JHarHoCTHYeCcKOH H OlLleHOYHOW paboThbl 3a Kypc oc-

HOBHOH MIKOJBbI.

NNAHWPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOIO OBLUEFO OBPA30BAHUA

H3ydenune yuyebHoro npeamera «Pusuka» Ha ypoBHE OCHOBHOIO
ob61ero o6paszoBaHUA JOKHO oOecnedyuBaTh JOCTHXKeHHe Clefyio-
IMX JJHYHOCTHBIX, MeTalnpejMeTHbIX W NpeJMeTHbLIX obpa3oBaTellb-
HBIX PE3yJbTATOB.

JIMYHOCTHbBIE PE3Y/IbTATHI

IHampuomuueckoe eocnumadaniue:

—IposiBJIeHWEe HHTepeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
POCCHHCKOH PU3UYECKON HAYKH;

—IeHHOCTHOEe OTHOUIeHHe K JIOCTHXXeHHUSAM POCCHHCKHUX V4é-
HbIX-QPH3HKOB.

I pasicoarnckoe u OyxoeHO-HPABCHEEHHOE GOCHUMAHUE:

—TrOTOBHOCTh K aKTUBHOMY Y4YacTHIO B 06CYKJeHUH 00lecTBEeHHO-
3HAYUMBIX MU 3THYECKHUX NpobJieM, CBA3aHHBIX C IIPAaKTHYECKHUM
NpUMEeHEeHHEeM JJOCTHXeHUH QUIHKH;

—0CO3HAaHHWE Ba’KHOCTH MOPAJIbHO-3THYECKHUX MPHHILUIIOB B Jief-
TeJIbHOCTH Y4E€HOTO.

Dememuueckoe 6oCRUMANNE:

—BOCMPHUATHE 3CTETHYECKUX KavyecTB QU3UYECKOH HayKH: eé rap-
MOHHWYHOIO NOCTPOEHUS], CTPOrOCTH, TOUHOCTH, JIAKOHHUYHOCTH.
I{ennocmu HAy4HO20 NOZHAHUA:

—O0CO3HaHHUE LEHHOCTH PU3NYECKOH HAYKH KaK MOLIHOIO UHCTPY-
MEeHTAa IT03HAaHHUSA MHPA, OCHOBBI Pa3BHTHSA TEXHOJIOTHH, BaXKHEH-
el cocTaBAAUEeNd KYJALTYPhbI;
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—pasBUTHE HAYYHOH JIOOO3HATEJILHOCTH, HHTEpeca K Ucc/e/loBa-
TeJIbCKOH AesATeJbHOCTH.

Dopmupoeanue Kyjabmypsl 300pP06b5 U IMOUUOHAIBHOZO
onrazonosyuus:

—O0CO3HaHMe LIeHHOCTH H6e3onacHoro obpasa »KU3HU B COBPEMEHHOM
TeXHOJIOTUYeCKOM MUpe, BaXKHOCTH MpaBuUJ 6e30macHOro rnoseje-
HUf HA TPaHCIOpTe, HA Jloporax, C 3JIEKTPUYECKHM U TeNnJIOBbIM
0bopyA0BaHHEM B JOMAaIIHUX YCJIOBUAX;

—cpopMHUPOBAaHHOCTL HaBblKa pedJeKCUH, NPU3HAHKEe CBOEro mpa-
BA Ha OLIMOKY M TAKOIO e [paBa y Apyroro 4yejoseka.
Tpyoosoe socnumanue:

—AaKTHBHOe y4dacTHe B pelleHHH NpaKTHYecKHX 3ajad (B paMKax
CceMbH, LIKOJbI, TOP0O/Iia, Kpasi) TeXHOJOTHYECKOH U COllUalbHOH
HanpapJ/IeHHOCTH, TPeOYIOIMX B TOM YHc/Ie W PU3HYECKHUX 3Ha-
HUH;

—HWHTEpec K NpakKTHYeCKOMY H3YYeHHI0 NMpodeccui, CBA3aHHbIX C
PHU3UKOMU.

IKonozuuecKkoe 6ocnuUmManue:

—OpHeHTal KA HAa TPpUMeHeHHe PU3UYeCKHUX 3HAHUH 115 pelleHus
3a/ia4d B 006JIaCTH OKpYy»Kalollel cpe/ibl, IJIaHUPOBaHUA MOCTYTKOB
M OLleHKH UX BO3MOKHBIX IOC/IeJCTBHH /1 OKpy»Kalolllel cpe/ibl;

—O0C03HaHHe I106abHOT0 XapaKTepa 3KOJOTHYecKHUX NpobyieM U
NyTel UX pelueHHs.

Adanmauusn ooyuarOuezocs K U3IMEeHAIOULUMCH VCI06UH-

AM COUUANBHOU U NPUPOOHOI Cpeodbl:

—IOTPeBbHOCTL BO B3aUMOJENHCTBMU NPHU BLINOJHEHUH HCCIe[oBa-
HUH U NpoeKToB (GU3HYeCKOHW HaNpaBJeHHOCTH, OTKPbITOCTH
ONBITY U 3BHAHUAM JPYTHUX;

—IOBbIllIEHHEe YPOBHA CBOE€H KOMIETeHTHOCTH Yepe3 MpakKTHye-
CKYH0 J1esITeJIbHOCTh;

—noTpebHOCTh B GOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHcae op-
MYJHPOBAThL UJIEH, TOHATHS, FTUITOTE3bl 0 PU3UYECKHUX 00bEKTaxX U
ABJIEHUAX;

—O0C03HaHHe JePpHIUHMTOB COOCTBEHHbLIX 3HAHUH U KOMIIeTeHTHOCTeH
B 0671acTH QUIUKH;

—IIJIAHUPOBaHUE CBOEro pa3BUTHUA B NIpHO6peTeHUH HOBLIX PpU3U-
YeCKHX 3HaHHUH;

—CTpeMJIeHHUe aHaJU3UPOBaATh U BBIABAATHE B3aUMOCBA3HU NPUPO-
Abl, 0011leCTBa M 3KOHOMHKH, B TOM YHCJIe C UCMI0JIb30BaHHeM bH-
3MYEeCKHX 3HAHHUH;

—OIleHKa CBOMX JEMCTBHUH C YYETOM BJAMSAHHUA HA OKPYKAKUIYIO
cpey, BO3MOXHBIX IJ100aJbHBIX MOCAEACTBHH.



METANPEAMETHbIE PE3YNIbTATDI

YHWBepCcanbHble No3HasaTe/IbHble ,EI,EI\:TCTBI-’IH

ba3zoesle nozuueckue oeicmeun:

—BbIFBJATh U XapaKTepPH30BaTh CYIECTBEHHbIE MPU3HAKH 00'beK-
TOB (ABJIEHHH);

—yCTaHaBJUBaTh CYILIECTBEHHbIH MPHU3HaK KJacCHUKAIHH, OCHO-
BaHHA 0/ 00001IeHHUA U CPABHEHHS;

—BBIABJATHL 3aKOHOMEPHOCTH W MPOTHBOpEYHs B paccMaTpUBae-
MbIX PaKTax, JaHHBIX U HAaOJI0eHHUAX, OTHOCAILIUXCA K PHIHIe-
CKUM SABJIEHHAM;

—BBIABAATEL NMPUYHHHO-CJECTBEHHBIE CBA3U NPH U3ydeHUH (U3HU-
YeCKUX SIBJIEHHH M IPOLECcCOB; Ae/aTh BBIBOJbl C MCHOJIb30BAHHU-
eM JIeJIVKTHBHBIX M HMHJIYKTHBHBIX YMO3aKJHYeHHH, BbIJIBUraTh
rHIOTEe3bl 0 B3AUMOCBA3AX QU3UYECKHX BEJIMYHH;

—CaMOCTOATEJNbHO BBIOMpATh CNocob pelleHUus ydeOHOH usMnye-
CKOM 3ajauM (cpaBHeHHMe HEeCKOJbKHWX BAapUAaHTOB pelleHU#, Bbl-
6op HauboJiee MOAXOAALLETO C YYETOM CAMOCTOSATENbHO BbIJIEJIEH-
HbIX KDUTEPHEB).
bLazoente uccnedosamenibeKiie oeucmeus:

—HCNO0JIb30BaTh BOMNPOCHl KaK HCCAeA0BATE/bCKUM HWHCTPYMEHT
No3HaHHA;

—IMPOBOJIMTH MO CAMOCTOATENbLHO COCTABJAEHHOMY IJIaHY OINBIT, He-
CJOMHBIA PU3IMUECKUH IKCNEepPpUMEeHT, HeboJibllloe HccaefjoBaHue
bH3HUYECKOro ABJIEHHS;

—OLleHUBaTh HAa IPUMEHUMOCTb H AOCTOBEPHOCTbE HH$OpMALHIO,
OJIYY4EHHYIO B X0/le MCC/IeJOBAHUA UJIM 9KCIIEPUMEHTA;

—CaMOCTOATEJIbHO GOpPMyJIMpoBaTh 0000IeHUS W BBIBOJALI 1O pe-
3yJibTaTaM NpPOBeAEHHOTO HAOJIOAEHUS, ONbITA, HCCAEJ0BAHUS;

—IPOrHO3UPOBATL BO3MOXKHOe JlaJibHelllee pazBUTHe GH3UYECKUX
NpOLEeCcCoB, a TAKXKe BbIJIBUTAaTh NPeAN0JIOKeHHUs 00 UX pa3BUTHH
B HOBBLIX YCJIOBHAX U KOHTEKCTax.

Paooma ¢ ungpopmavueir:

—IpPUMEHATH Pa3JIMYHbIE METO/|bl, HHCTPYMEHThI U 3alpoChl MPH
NoHCKe U 0Tbope HHPOPMALMKU HJIK JaHHBIX C YYETOM IpejJio-
YKEHHOM yyebHOoH dU3HvecKoM 3aa4uH;

—aHaJIM3UPOBATh, CUCTEMATH3UPOBAThL M HUHTEPIpPeTUpPOBAThH HH-
dbopMaLHIo pa3IMyHbIX BUJI0B U GOPM NpejcTaBJAeHUS;

—CaMOCTOATEJIbHO BbIOMpPaTh ONTUMAJILHYH GOpMYy npejcTaBjie-
HUsS MHPOPMALMM M WJIJIIOCTPUPOBATHL pellaeMble 3ajlavyd He-
C/IOKHBIMH CXEMaMH, JiluarpaMmMamMu, HHOH rpauKoH U UX KOM-
OUHALUAMH.

YHuBepcanbHble KOMMYHMKATHMBHbIE ,ﬂ,EﬁCTBHFI
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Obuenue:

—B XoJie obcy:KJAeHUAa ydebHoro marepuasa, pelysbTaToB Jabopa-
TOPHBLIX paboT W NPOEKTOB 3ajaBaTh BOIPOCHI MO CyLecTBY 006-
CYy’/jaeMOU TeMbl U BbICKa3bIBaTh W/leH, HalleJIeHHbIe Ha pellie- HUe
3a/layM U NojJiepKaHue OJaroenaaTeJbHOCTH 0OIIeHHH;

—COMNOCTABJIATL CBOMU CYXJEHHUSA C CYKJAEHUAMU APYrUX YYacTHHU-
KOB JiuaJjiora, 06Hapy»KHMBaTh pa3JIMYUe U CX0ACTBO NO3ULIHUH;

—BbIpakaTh CBOIO TOYKY 3P€HHA B YCTHBIX U MTHCbMEHHBIX TEKCTAaX;

—nyGJIUYHO NpeJICTaBAsThL pe3yabTaThl BhINOJHEHHOT0 dHU3IUYECcKO-
ro onbiTa (3KCIepuUMeHTa, HCC/ieJOBAHH A, TPOeKTa).
Coemecmnasn oeamenavnocms (compyonuuecmeo):

—TIMOHWMATh U UCTIOJIb30BaTh MPeUMYylllecTBa KOMaHAHOW U UH/TU-
BUAYVaJbHONU paboThbl NMPH pelleHHH KOHKPEeTHOM (HU3HUYeCKOM
npo6bJieMsbl;

—IMpUHUMATL leJIW COBMecTHOH JlesTeJIbHOCTH, OpraHU30BLIBATH
JEHUCTBUA MO e€ AOCTHXKEeHHIO: pachnpejensTh PoJiH, 06CyKAaThb
npouecchl U pe3yabTaThl COBMECTHOH paboThl; 060011aTh MHEHHUA
HEeCKOJIbKUX JIFJ1ei;

—BBbINOJHATH CBOK 4YacTh paboThl, AOCTUTrass Ka4yeCTBEHHOTO pe-
3y/AbTaTa [0 CBOEMY HallpaBJIeHHI U KOOPAWHUPYA CBOM Jel-
CTBHS C APYITHMH YeHaMH KOMaH/bl;

—OLIeHUBATh Ka4eCTBO CBOET0 BKJaja B 001IUHA NPOAYKT M0 KPHUTEe-
pUAM, cCaMOCTOATENbHO cHOPMYJIMPOBAaHHBIM YYacTHHKaMH B3a-
UMOJIeHCTBHS.

YHUBEpCanbHbIE PEryNATUBHbIE JEMCTBUS

Camoopzanuiauus:

—BBISIBJIATH NPO6JeMbl B })KU3HEHHBIX U YU4eOHBIX CUTYaAIUAX, Tpe-
OyHIWMX AJ15 pelieHuss PU3MYEeCKUX 3HAHHWH;

—OpPHEHTHPOBATBHCA B Pa3JIHYHBIX MOAX0AaX NPHHATHS pelleHUuH
(MHAUBHAYANBHOE, IPUHATHE pelleHHs B IpyIe, IPUHATHE pe-
IUEHHH FPYIOH);

—CaMOCTOATEJNbHO COCTABJATHL aJTOPUTM pelieHUusa GHU3IHYeCcKoH
3a/lauyd WJIH IJIaHa UCCIeJOBaHUs C YYETOM UMEIOLUXCSl pecyp-
COB M COBCTBEHHBLIX BO3MOMKHOCTEH, apryMeHTHpPOBaTh Npejjara-
eMble BAPHAHTHI PellleHUH;

—aenaThb BeIOOP M 6paTk OTBETCTBEHHOCTH 3a PEIlEHHUE.
Camoxonumpons (peghrexcus):

—/1aBaThb a/leKBaTHYIO0 OL[eHKY CUTYaI|UH H NpeJJlaraTh IJaH eé U3-
MeHeHHs;

—O0OBACHATL NMPUYHUHBI JOCTHXEHHUSA (HeJOCTHXKeHUA) pe3y bTaTOB
AedTe/bHOCTH, JaBATh OLEHKY NIPUOGPEeTEHHOMY OIBITY;

—BHOCHTb KOPPEKTHBHI B 1eiTeJIbHOCTh (B TOM 4YHC/e B X0/, BbINOJI-



HeHHUsA PH3UYECKOT0 HMCCIelOBaHUA WM NPOEKTa) Ha OCHOBE HO-
BbIX 06CTOATENBCTB, U3MEHMBIIMUXCA CHUTYallMH, YCTaHOBJIEHHBIX
OIMOOK, BOZHUKIIMX TPYAHOCTEH;

—OLleHHBaTh COOTBETCTBHE pe3yJsibTaTa LieJiIh U YCJIOBHAM.
IMOUUOHATIBHBIN UHMETTECKM:

—CTaBHTh cebsd HAa MeCTO JPYyroro 4YejioBeKa B Xo/ie Cropa HJH JHC-
KYCCHHM Ha Hay4YHYI0 TeMy, IOHUMaTb MOTHBbI, HAMepPeHHUs U JIOo-
'MKY Apyroro.

Ilpunamue cedosn u opyzux:

—TIpH3HaBaTh CBOE NMpaBo Ha OWKMOKY NpH pelieHud QU3MYeCcKHX

3a/la4 UJIK B YTBePK/JAeHUsAX Ha HAy4YHble TeMbl U TaKOe e IpaBo

Apyroro.
NPEAMETHbBIE PE3Y/IbTATDI

7 Knacc

[lpeaMeTHbIEe pe3y/ibTaThl Ha 6A30BOM YPOBHE JIO/DKHBI OTpa)kaTh
chopMUPOBAHHOCTDb Yy 00YYAIOLIUXCA YMEHUM:

—MHCIOJIb30BaTh NMOHATHA: QU3HYECKHe U XHUMHYeCcKHe SIBJIeHUH;
HabJI0leHue, IKCIIEPUMEHT, Mo/le/lb, TUIIOTe3a; e JMHUIbI $U3HU-
YeCKHUX BeJIHYHH; aTOM, MOJIEKYJIa, arperaTHbIE COCTOAHUA Bellle-
cTBa (TBépAoe, *KUAKOe, razoobpasHoe); MexaHHYeCKoe JBHKEHHE
(paBHOMepHOe, HeEpaBHOMEPHOeE, IIPAMOJIMHEMHOE), TPAaeKTOpPHA,
paBHoJleficTBYIOIadA cHJ, lepopManus (ynpyras, njacruiyeckas),
HEBECOMOCTb, CO0BLIA0LHMeCcH COCYAbl;

—pasauyaTh ABJeHdA (AMddy3na; TenJoBoe ABHKEHHE YAaCTHI] Be-
LlecTBa; pPaBHOMEpHOe JIBH)KeHHe; HepaBHOMEpHOe [ BHKEeHHe;
HHeplHUsA; B3auUMoJleHCTBHE TeJ; paBHOBecHe TBEPJIbIX TeJl ¢ 3a-
KpelJIEHHON OChbH BpallleHUd; lepejaya JaBJeHUs TBEPJAbLIMH Te-
JIAMH, JKUJKOCTSAMM M razamu; arMmocdepHoe JaBjieHHe; [JlaBa- HUue
Tes; TpeBpalleHUsaA MeXaHWYeCKOHW 3HEepPTHH) M0 ONMHCAHWK0 HX
XapaKTepHbIX CBOWCTB W Ha OCHOBE OMBITOB, JIEMOHCTPHPYIOLHMX
JlaHHoe pH3HYecKoe fABJIeHHE;

—pacno3HaBaTh IpoABJeHHe H3V4YeHHBIX GU3HYeCKUX ABJIeHUH B
OKpY3KawIleM MUpe, B TOM YHcae GusndecKkde ABJEHUA B MPH-
poje: IpUMephI ABHKEeHHSA C pa3/JIMYHBIMH CKOPOCTSAMH B }KUBOH
M HEXUBOH NpHpoOJe; AelcTBUEe CHJIbl TPEHHA B IPUPOJE U TEeXHH-
Ke; BJIMsiHHUe aTMocdepHOTro JIaBJIeHUs HA JKMBOHW OpraHH3mMm; rJa-
BaHWe pbl6; pblyard B TeJle 4YesOBeKa; [PU 3TOM NepeBOAMTh
NpaKTHUYeCKyl 3aJady B y4e6GHYIO, BblAeNdTh CylLleCTBeHHbIe
CBOMCTBa/NpU3HAKH GU3HUYECKUX ABJIEHUH;

—OIUCbIBATh M3YYE€HHbIE CBOMCTBA TeJl U QU3UYECKHe SIBJIEHHS, UC-
noJb3yda ¢usnyYecKUe BeJIMUUHBI (Macca, 06'bEM, IJIOTHOCTEL Be-
leCcTBa, BpeMs, IyTh, CKOPOCTh, CpelHAA CKOPOCThL, CHJIa YIpY-
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rocTH, CHJIa TAMKECTH, BeC TeJla, CHJia TPeHus, JlaBJieHue (TBépao-
ro TeJsa, *)KUJAKOCTH, raza), BbITAJKHBAIOLAA CUJIa, MeXxaHU4YecKas
pa6oTa, MOLHOCTD, IJIEYO CHUJIbl, MOMEHT CUJibl, KO3ddunueHT
HOJIe3HOr0 JeHCTBUs MeXaHU3MOB, KUHETHYeCKas U MOTEeHIH-
anbHasA 3Heprud); MpPU ONMHMCAaHWU NMTPaBUJAbHO TPaKTOBaTh GU3U-
YeCKHHU CMBICJ UCIIOJIb3YeMbIX BEJIMMHH, UX 0003HaYeHHA U eH-
HHUIbl U3HYECKHUX BEJHMYHH, HAX0JUTh (GOPMYJIbl, CBs3bIBAIO-
e JaHHYH (PU3UYECKYH BeJIMYUHY C JPYIUMH BeJMYUHAMH,
CTPOUTL r'padUKH U3YYEeHHBIX 3aBUCUMMOCTEN GUINYECKUX BeJIU-
YUH;

—XapaKTepHU30BaTh CBOMCcTBA TeJl, GHU3HUYeCcKHe IBJIeHUs U NTpoliec-
Chl, MCITOJIB3YSA MpaBUJA CJA0KEHUSA CHJA (BOJb OJJHOW NPAMOI),

3akoH ['yka, 3akoH [lackans, 3akoH ApxuMeza, MNPaBHUJIO PAaBHO-
Becud pblvuara (6JioKa), «30JI0TO€ [PaBHUJIO» MEXaHHKH, 3aKOH CO-
XpaHeHHs MeXaHU4YeCKOU 3HepPryuH; NPy 3TOM JIaBaTh CJIOBECHYH)
GOPMYJIMPOBKY 3aKOHAa MU 3alMUChIBATh €r0 MATEMATHYECKOE BbI-
paXkeHHe;

—O00BbACHATL PU3HUYECKHUe SBJIEHUS, NMPOLECcChl U CBOWCTBA TeJl, B
TOM YHCJIE U B KOHTEKCTE CHTYalluHi MPakKTHKO-OPHUEHTHPOBaH-
HOT0 XapaKTepa: BBIABJIATL MPUYUHHO-CJE/CTBEHHbIE CBS3H,
CTPOUTHL 00bACHEHHE U3 1—2 JIOTUYeCKHUX 1Iaros ¢ Ornopou Ha
1—2 U3y4YeHHBIX CBOHCTBA (PU3HYECKHX SIBJEHHH, PHU3HUECKHX
3aKOHa UJIM 3aKOHOMEPHOCTH;

—peuaTh pacdyéTHble 3a/ja4i B 1—2 1eiCTBUSA, UCI0JIb3YS 3aKOHbI
U GopMybl, CBA3BIBAIOIIHE PU3UYECKHEe BEJUYHMHBI: HA OCHOBE
aHaJIM3a YCJOBUSA 3aJlayM 3alMCchIBaTh KpaTKOe YCJIOBUE, MOJI-
CTAaBAAThL PU3MUYECKHUEe BeJIMYHUHBI B GOPMYJIbl U IPOBOAUTE pac-
4E€ThI, HAXOAHTE CIIPABOYHBIE JaHHBIE, HEOOX0AHMEIE [IJIA perie-
HHUA 337124, OLlEHUBATh PeaJMCTUYHOCTL NOJYYeHHOU dusnye-
CKOH BEJIMYHHBI;

—pacno3HaBaTh NPo6aeMbl, KOTOPbIE MOXXHO PEIIHUTh MPH MTOMOIIH
GHU3UYECKHUX METO/IOB; B ONMUCAHUU UCC/e/JOBAaHUA BbIJIEJIAThL MPO-
BepsieMoe npejlosiokeHue (runoTesy), pasivyaTh U HHTepIIpe-
THUPOBATh MOJYYeHHbIH pe3yJbTaT, HAaXOJAWTh OIIHGKHU B XO/e
OIBITA, /|eJIaTh BBIBO/IbI 110 €r0 pe3ybTaTaMm;

—IMpPOBOJAHTL ONbLITHl M0 HaOJNAEHUID QHUIUYECKUX SIBJIEHHH HJIH
GH3HYECKHX CBOUCTB TeJ: GOpMYJHpPOBaTh NMpOBEpAeMble Ipej-
MoJIOXKeHHA, cCoObUpaTh YCTAHOBKY W3 NpeaJoxeHHoro obopysosa-
HH$, 3aIIMCBIBATh X0/1 ONbITA H GOPMYJIHPOBATh BLIBO/bI;

—BBIMOJIHATE NMPAMbIe U3MEPEHHA PACCTOAHHUA, BPEMEHH, MaCChl
Tesa, 00bEMA, CHJIbI H TeMIlepaTypsl ¢ UCIOJIL30BAaHHEM aHaJIoOro-
BbIX U UM PPOBLIX NPUOOPOB; 3alUChIBATh NOKas3aHUs NpUGOpPoOB
C y4€TOM 3a/laHHOM aBCONTHOM MOTPEIIHOCTH H3MEPEeHUH;



—IpPOBOAHUTL HCCAE0BaHHEe 3aBUCHMMOCTH OJHOH ¢(pHU3HYeCKOH Be-
JIMMHUHBI OT APYTroM C UCMOJIb30BAHUEM MPAMBIX U3MEPEHHH (3a-
BUCHUMOCTH NMyTH PaBHOMEPHO /[IBMIKYIIErocs Teja OT BPpeMeHH
JABHIKEHHS TeJsa; CHJIbl TPEHHMS CKOJILXKEeHHsI 0T Beca TeJsa, Kade-
CTBa 00PabOTKH MOBEPXHOCTEH TeJl U He3aBUCHUMOCTH CHJIbI Tpe-
HHHA OT IIJIOLA/IH COIIPUKOCHOBEHUS TeJl; CHJIbI YIIPYT'OCTH OT Y-
JIMHEHWs NPYKHMHbI; BbITAJIKUBAKWIIEH cUJibl 0T 00BbEMaA INorpy-
’KEHHOH 4acTH TeJla U OT IUIOTHOCTH KHJKOCTH, eé He3aBUCHMOCTH
OT IJIOTHOCTH TeJa, OT IJIyGHHbI, HA KOTOPYIO MOTPY’KEHO TeJIo;
VCJIOBUH IJIABAHU S TeJl, YCJIOBHH paBHOBeCHS pbivara v 6JIOKOB);
y4acTBOBaTh B MJIAHHPOBAaHHHM y4eOHOTO HMCCAe[0BaHHA,
coOUpaTh VYCTAHOBKY MW BBINOJIHATL H3MepeHUs, cJeays
npeasoeH-  HOMYy  mJaHy, ($HUKCHpoBaThL  pe3yJibTaThbl
MoJY4eHHOH 3aBHCHMO- CTH (H3HYECKHX BeJIMYHMH B BH/E
npeaJiodKeHHbIX TabJsiul W rpa- GUKOB, JlesaTh BBLIBOJAbLI 10
pesyJjbTaTaM Mcc/ie/loBaHHUs;

—IMpPOBOAUTb KOCBEHHbIE HM3MepeHUA (PUIUYECKHX BEJUYHUH (IJ10T-
HOCTBb BellecTBa XXHJIKOCTH W TBEPJOro TeJa; CHJia TPeHHUS CKOJIb-
KeHUA; JaBJIeHHWe BO3/yXa; BbITaJIKMBalOUad cHUJa, AeHCTBYIO-
111aAg Ha NOTPYXKEHHOE B ’KUJKOCTb Ten0; KodpPUIUeHT noae3Ho-
ro AeucTBUA IMPOCThIX MEXaHHU3IMOB), cjejlys TpeIoKeHHOH
WHCTPYKLHH: NMPH BBINOJHEHUH U3MEPEeHHUH coOOMpPaTh 3KCIEepHU-
MEHTaJbLHYH YCTAHOBKY M BBIYUC/IATE 3Ha4YeHHe HCKOMOM BeJH-
YUHBI;

—cobJuioJaTh NpaBWJa TeXHMKH 0e30IMacHOCTH IpH paboTe c Jsabo-
paTOpHBIM 060pPY/IOBAaHHEM;

—VKa3bIBATh MMPUHUMNL AeHCTBUA NPUOOPOB H TeXHUYECKHX
YCTPOHCTB: BEChI, TEPMOMETP, AHHAMOMETP, COOOLIAKIMecsd co-
cy/Aibl, bapoMeTp, pblvyar, NoABHKHbBIM U HEITOABHWKHbIH OJI0K, HA-
KJIOHHAas MJIOCKOCTD;

—XapaKTepHU30BaTh NPHHILHUNLI JEHCTBHA H3yY4YeHHBIX IPHOOpPOB
M TEXHUYECKHUX YCTPOHCTB € ONOPOH Ha UX oNMcaHuA (B TOM YHC-
Jie: MOJALMIHUKH, YCTPOHCTBO BOJONpoOBO/Ja, I'HApaBJiHYecKUH
npecc, MAHOMETP, BBICOTOMEP, MOPIIHEBOH HACOC, apeoMeTp), UC-
NoJib3ysd 3HAHUS O CBOMCTBax PU3UYECKUX ABJIEHUH U HEOOXO/ H-
MbIe pU3UYECKHEe 3aKOHbl M 3aKOHOMEPHOCTH;

—MNpPUBOJAUTL NpHMepbl / HaX0AUTh HHQOpPMALIMID O NpHMepax
NPAKTHUYECKOr0 UCNONb30BaHUA PU3HYECKUX 3HAHUU B IOBCe/-
HEeBHOM KH3HH JJis obecrniedeHMs ©e3011aCHOCTH TIPH oOpalleHHH
Cc npubopaMH M TEXHHYECKHUMH YCTPOMCTBAMH, COXpaHEHHSA 3/10-
POBbA U COBJIIOAEHHUA HOPM 3KOJIOTHYECKOT0 MoBeJleHUA B OKpY-
)Karwiueu cpeje;
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—OCYLLeCTBAATh 0TOHOP MCTOYHMKOB HHPopManuu B ceTd MHTepHeT
B COOTBETCTBUHM C 3aJlaHHBIM IMOMCKOBBIM 3alpocoM, Ha OCHOBe
UMEKIUXCA 3HAaHUH U NyTEéM CpaBHEHWUs Pa3/IMYHBLIX HCTOYHU-
KOB BblJeNIATE MHPOpMalHMI0, KOTopasi ABJAETCA I[POTHBOpEYH-
BOH HJIM MOKeT ObITh HeJOCTOBEPHOM;

—MHCII0JIL30BATh MPH BbINOJHEHUH y4yebHbIX 3a/JaHUH HAay4YHO-110-
NyJSpPHYI JIMTEPaTypy PHU3HMYECKOro cojiepKaHus, CripaBovYHbIe
MaTepuasbl, pecypcbl ceT HHTepHeT; BiageTb NpUéMaMH KOH-
CIIEKTUPOBAHHUA TEKCTa, npeobpasoBaHus UHpopMalMKA U3 OJHOH
3HAKOBOMW CUCTEMBI B JIPYTYIO;

—Co03/l1aBaTh COOCTBEHHbIE KpaTKHe MACbMEHHBbIE U YCTHBIE CO0DIIe-
HUA Ha OCHOBe 2—3 MCTOYHHKOB HHQoOpManuu ¢(H3UIECKOTO
cojlep:KaHusl, B TOM 4YHcle NyoJHYHO JejlaTb KpaTKue
coobuleHUss 0  pe3yabTaTaxX I[POeKTOB  HJM  y4eDOHBIX
HUCCIeJIOBAHUH; MPH 3TOM I'PaMOTHO HCIOJIb30BaTh HW3Y4YeHHBbIH
NOHATHHHBLIA  annapar Kyp- ca (HU3UMKH, CONPOBOMKAATDH
BBICTYIJIEHHE [Tpe3eHTalHeH;

—IIpPH BBLINOJIHEHUH y4ebHbIX NPOEKTOB U MCC/leJ0BAaHHU pacnpeje-
JNATh 06A3aHHOCTH B IPyINIe B COOTBETCTBUM C NOCTABJEHHBLIMHU
3a/lavyaMH, cjieIUTh 3a BbINOJIHEHHEM IJ1aHa JlelcTBUH, a/leKBaT-
HO OLI€HHUBATh COOCTBEHHBIN BKJIA/l B 1€ TEeNbLHOCTh I'PYIIbI; BbI-
CTpavBaTh KOMMYHHMKATHUBHOE B3aUMO/JIeHCTBUE, YYUThIBask MHe-
HUE OKPY>KaHLIHUX.

8 knacc

[lpeaMeTHBIE pe3y/ibTaThl Ha 6Aa30BOM YpPOBHE JI0/DKHBI OTpaXaTh
copMHUPOBAHHOCTL Y 00yYaAOLIUXCA YMEHUM:

—MHCII0JIb30BaTh IOHATHA: Macca U pasMepbl MOJIEKYJ], TelJIOBOe
ABHU’KEHHMEe aTOMOB U MOJIEKYJI, arperaTHble COCTOsIHMSA BelllecTBa,
KpUCTaJ/IMYeCcKHe U aMmopdHBbIe TeJa, HACBIIEHHbIH U HeHachl-
LLeHHBbIH Map, BJaAXHOCTbh BO3JyXa; TeMIleparypa, BHYTPeHHss
3HEepPrud, TeMJIOBOH JIBUraTe lb; 3JIeMEHTAPHBIH 3JIeKTPHYECKHH
3apsj, 3JIeKTpU4YecKoe 110Jie, NPOBOJAHHUKHA U JH3JIEKTPHUKH, 10-
CTOAHHBIN 3JIEKTPUYECKWH TOK, MarHUTHOE N0JIE;

—pasyiM4aTh ABJIeHUs (TelJIoBOe pacliupeHue/ciKaTHe, Teljorne-
pejaya, TelUlIOBOe paBHOBecHe, CMadyHUBaHHe, KallW/UIApHbIE sAB-
JIEHH A, UCIIAPEeHHE, KOHAEHCAlHMA, IJIaBJIEHHE, KPHUCTAJJIH3Al| M
(oTBepAeBaHuMe), KWIMEHHe, TemnJonepejayda (TenJonpoBOJHOCT,
KOHBeKLHA, U3J/IydeHHe); 3JIeKTpUusalus TeJ, B3aUMOJeHCTBHEe
3apsAA0B, AeHCTBUA 3JeKTPUYeCKOro TOKa, KOPOTKOe 3aMbIKa-
HHe, B3aUMO/JleMCTBHe MarHUTOB, JleHCTBHe MarHUTHOTO MoJigHa
MPOBOJHHUK C TOKOM, 3JIEKTPOMArHMTHasA WHAYKLMA) M0 OIH-
CAaHHUIO UX XapaKTepHbIX CBOMCTB U Ha OCHOBE OMNbLITOB, JAeMOH-



CTPUPYROLIMX JJaHHOE (PU3HYECKOE ABJIEHUE;

—pacro3HaBaTh NPOsABJeHUE U3YHYEHHbIX QU3HYECKHX ABJIEHUN B
OKpyKawlileM Mupe, B TOM Yuc/ie pU3HIecKde siBJeHHA B MpH-
po/ie: MOBEPXHOCTHOE HATsKeHWe W KalWJ/JIApHbIe ABJE€HHA B
[pupo/e, KpHCTa/Jbl B Ipupoje, usaydyeHue CosiHua, 3aMep3a-
HHe BOJI0OEMOB, MOpCKHe Opu3bl, oOpa3oBaHME poOChl, TyMaHa,
MHes, CHera; 3JIeKTpHUUYecKue ABJIeHUA B aTMocdepe, 3JIeKTpUye-
CTBO XHMBBIX OPraHM3MOB; MarHUTHOE 1noJie 3eMJH, Apeid noJio-
COB, P0JIb MAarHUTHOIO TIOJIA JIJIA *KHW3HH Ha 3eMJie, OJIApHOE CH-
AHWe; IPU 3TOM NepeBOJHTh NPaKTHYeCKYI0 3aJa4dy B y4ebHYIO,
BbIJENATE CylLleCTBEHHble CBOMCTBA/NIPU3HAKH PU3HYECKHUX AB-
JIEHU H;

—OIKUCBIBATh U3YUeHHble CBOMCTBA Tesl MU PU3HYeCKHe ABJIEHHH, UC-
nosib3ysa (HU3HYecKHe BeJIMYMHBI (TeMnepaTypa, BHYTPeHHAA
9Hepru, KOJUYeCcTBO TeIJIOTHI, y/eJibHas TenJoEéMKOCThL Bellle-
CTBa, yAe/JbHasA TENJoTa NJiaBJeHus, yJeJibHas TenjaoTa napooo-
pasoBaHusd, y/leJibHas TerJjioTa cropaHusa TOIMJIMBA, KOaQpHIU-
eHT M0JIe3HOro JeHcTBUA TelJIOBOM MallMHbl, OTHOCHTe/bHAas
BJAQXKHOCTB BO3/lyXa, 3JeKTPUYeCKHH 3apsji, cuja ToKa, 3JIeK-
TpUYeCKOoe HamnpsKeHHe, COMPOTHBJIEHHe NMPOBOJHHKA, yieJbHOoe
CONPOTHBJIEHHE BelllecTBa, paboTa U MOLIHOCTD 3JIEKTPHUYECKOT 0
TOKa); NpH ONMHCAHWHU MpPaBHIBHO TPaKTOBaTh (QPH3HYECKHH
CMBICJI HCIT0JIb3YEMbIX BEJIMYHH, 0603HA4YEeHHA U eJHHHLb] PHU3H-
YecKHX BeJIMYMH, HAXoAWUThb GopMyJibl, CBA3bIBAKOLIWE JAHHYIO
$HU3HYECKYH BeJMYHUHY C JAPYTMMH BeJMYMHAMH, CTPOUTh rpadu-
KH M3y4eHHbIX 3aBUCHUMOCTeH PU3NIECKHUX BeJIMYHH;

—XapaKTepHu30BaTb CBOWCTBa TeJ, PU3UIECKHe SABJIEHHH W NpO-
LleCChl, HCIOJIb3YA OCHOBHBIE MOJIOKEHHUA MOJIEKYJIAPHO-KHHETH-
YeCKOW TEOPHH CTPOEHHs BellecTBa, NPUHIMI CYyNeprno3vuLMHU 1no-
Jler (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHeHHd 3apsAa/a, 3a-
koH Oma A yyacTka uend, 3akoH JIxoyasa—JleHua, 3akoH
COXpaHeHUs 3HEPTrUM; NPHU 3TOM /laBaTh CJAOBECHYI GOPMYyJIHpPOB-
Ky 3aKOHa Y 3allUChIBaTh ero MaTeMaTH4YeCcKoe BeIpaXKeHHe;

—06BACHATL PU3HUUYECKHe NTPOIlecchl H CBOMCTBA TeJ, B TOM YHC/e
M B KOHTEKCTE CUTYalluld MPaKTHKO-OPMEHTHPOBAHHOIO XapakKTe-
pa: BbIAABJIATH IPUYHHHO-CJIEeICTBEHHbIE CBA3H, CTPOUTL 06bsC-
HeHHe U3 1—2 JOrH4YecKuXx 1aroB ¢ onopor Ha 1—2 u3y4yeHHbIX
cBOHWCTBA PU3NYECKHUX sABJIEHH I, PHU3HYECKHUX 3aKOHOB HJIH 3aK0-
HOMEPHOCTeMH;

—peuwaThb pacye€THbIe 3a/a4M B 2—3 AeHCTBHUA, HCII0JIb3YHA 3aKOHBI
¥ popmMybl, cBA3bIBaKOIIUE PU3IHIECKHEe BEJIMYHUHBI: HA OCHOBE
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aHaJIM3a YCJ0BHSA 33/lavyH 3allMCbIBaTh KpaTKoe YCJAOBHE, BbIsiB-
JIATH HeJOCTATOK JaHHBIX /s pelleHHs 3a/la4H, BHIOUpATh 3aK0-
Hbl U GOpPMYJIbI, HEOOX0AUMEBIe /Ui e€ pellleHUsl, IPOBOUTEL pac-
4&Thbl M CPABHHUBATE [10JIy4YeHHOe 3HauyeH e PU3n4YecKoUd BeJIu4H-
Hbl C U3BECTHbIMHU JAHHbIMM;

—pacno3HaBaTh Npo6JieMbl, KOTOPbIe MOXKHO PELIHTh MPH MTOMOIIH
GHU3MYECKUX MEeTO/I0B; HCTOJIB3YS ONHCAHHUE UCCe/I0BAHHUS, BbI-
AeNIFATh MMpoBepAeMoe NpernosoKeHHe, OLeHUBAaTh MPaBHJILHOCTh
nops/ika rnpoBe/ieHUs Hccle/loBaHu4, JieJlaTh BhIBO/ILI;

—MNpPOBOJANUTE ONBIThI 110 HAGMIOAeHUIO QU3UYECKUX ABJEHHH WU
GHU3UYECKUX CBOMCTB TeJ (KanuJUIApHbIe ABJeHUs, 3aBUCUMOCThb
/laBJIeHU S BO3/lyXa OT ero 06'béMa, TeEMIepaTyphl; CKOPOCTH MPO-

1lecca OCThIBaHHA/HarpeBaHUs MpH HU3JYYEeHUHU OT LBETa HU3JIY-
yarueHr /norouanieid NoBepXHoCTH; CKOPOCTh HCTIapeHUs BO-
Abl OT TeMNEepaTypbl XHJAKOCTH H IJIOWIA[AH €€ MOBEepPXHOCTH;
3JIeKTpPU3aLHs TeJ M B3aUMOJieiCTBU e 3JIeKTPUYeCKUX 3aps/LoB;
B3aMMO/IeUCTBHE MOCTOAHHBIX MarHWUTOB, BHU3yaJiM3alud Mar-
HUTHBIX I0JIel NOCTOAHHBIX MarHUTOB; AeHCTBUA MarHUTHOrO
NoJiA Ha NPOBOJAHHK C TOKOM, CBOMCTBA 3JIeKTPOMarHuTa, CBOM-
CTBa 3JIEKTPOABHUraTesisi IOCTOAHHOIO TOKa): ¢opMy/MpoBaTh
npoeepsieMble NPeAIoJIOKeHUsA, coOOUupaTh YCTAHOBKY M3 npenJio-
dKEHHOTro 000pyI0BAaHUA; ONUCHIBATEL X0/ ONbITA U GOPMYJIHPO-
BaThb BbIBO/lbI;

—BBINOJIHATL NpAMble HW3MepeHUdA TeMIepaTypbl, OTHOCUTEJbLHOH
BJIAYKHOCTH BO3/JyXa, CHJIbl TOKA, HANPAXKEHHUs C UCI0JIb30BaHU-
€M aHaJOTOBBLIX MPHUOOPOB U AATYHKOB PH3IUUYECKUX BEJHYHH;
CpaBHUBATh pe3yJbTaThl H3AMEPEHHUH C YYETOM 33a/JaHHOM abco-
JIKOTHOHM NMOTrPEMIHOCTH;

—MpPOBOJAUTL HCCAeJ0OBaHWHEe 3aBUCHUMOCTH OJIHOH (pU3HYECKOH Be-
JIUYUHBI OT APYToH C UCMOJbL30BaHMEM NMPSAMBIX U3MepeHUH (3a-
BUCHMOCTb COMPOTHBJIEHHUA MPOBO/IHHKA OT €ro JJHHBI, 01
NonepeyHOro ce4YeHUsA M YJe/IbHOTO CONPOTHBJIEHHs BelllecTBa
NPOBOAHUKA; CHJIBI TOKAa, MAYILLEro 4depes NPOBOJHHK, OT Halps-
KEHHMA Ha NPOBOJHHUKE; HCC/IeJ0BaHHUE NOC/Ee/I0BATE/IBHOTO U Na-
pajijieJIbHOTO COEJJMHEHHH MPOBO/JIHUKOB): IJIAHUPOBAThL MUCCJIE/0-
BaHWe, cOOGHMpPATh YCTAHOBKY M BBLINOJHATE HM3MepeHusd, cleays
npejJioKeHHOMY ILIaHy, QUKCHPOBAThL pe3ysbTaThl MOJYyYeHHOU
3aBUCHMMOCTH B BHJe Tabauy U rpadUKoOB, AeslaTh BBIBOJALI 110 pe-
3yJbTaTaM UCC/el0BaHUA;

—MpOBOJMTh KOCBEHHbIE M3MepPEeHHA PU3NYECKHX BEJUYUH (yAe/b-
Has TeNJIOEMKOCTh BellecTBa, CONPOTHBJAEHHE NPOBOJAHHKA, pa-
BoTa U MOUHOCTD 3JIEKTPHUYECKOro TOKA): NJIaHHPOBAThL U3Mepe-



HHUsl, COOMpaTh 3KCIIEpUMEHTaJIbHYH YCTaHOBKY, CJleys IpejJio-
MEHHOW MHCTPYKIHH, U BLIYMCIATH 3HaYeHHe BeJIMYUHbI;

—cobJ104aTh NpaBWa TEXHUKH 0e30macHOCTH pu paboTe c sabo-
paTOpHLIM 060pPYA0BAHHUEM;

—XapaKTepU30BaThb IPUHLUIBI JeMCTBUA H3Yy4YeHHBIX NPUOGOPOB
U TeXHHYEeCKHX YCTPOWUCTB C ONOPOH Ha UX ONHMCAHHA (B TOM YHC-
Jie: CUCTeMa OTOIJIeHHS JIOMOB, TUIpOMeTp, mapoBas TypOHHa,
aMIlepMeTp, BOJIbTMETP, CHETYHUK JIEKTPUUYECKOH IHEPIUH, IJIEK-
TPOOCBETHUTEJIbHbIE MPUOOPLI, HArpeBaTe/ibHbIE 3JIEKTPONPHOOPLI
(npuMepbl), aJIeKTpHYeCKHe ITPeJOXPAHHUTEJH; 3JIeKTPOMAarHMT,
3JIeKTPOJIBUTATENb MTOCTOAHHOTO TOKA), HCMOJIb3Ys 3HAHUA O

cBOMcTBax (pU3UYECKHUX SABJEHMH U HeoOXoJHMble GHU3UUECKHE
3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCTbie TEXHHUYECKHE YCTPOWCTBA U MU3MEpPHTE/Ib-
Hble NPUOOPHI M0 CXeMaM M CXeMaTHYHBIM PUCYHKaM (PKHKOCT-
HbIii TepMOMETp, TEPMOC, NICUXPOMETP, TUIPOMETP, JABUIaTeNb
BHYTPEHHET0 CrOpaHHsd, 3JIEKTPOCKOI, PeOCTaT); COCTABAATH CXe-
Mbl 3/IeKTPUYeCKHUX LieTlleld ¢ NocjeAoBaTe/IbHbIM U MapaJjiesb-
HbIM COeJJMHEHHeM 3JIeMeHTOB, pasJjiiJyad ycJoBHble 0603HaYeHUA
3JIEMEHTOB 3JIEKTPHYEeCKHX Liellel;

—IPHUBOJUTE NPUMEpPbI/HAX04UTh HHPOPMALHID 0 NPUMepax Npak-
TUYECKOT'0 MCIOJb30BaHUsA $U3UYeCKUX 3HAaHUH B NMOBCeHEBHOM
JKHU3HM 18 obecneyeHys 6e301acHOCTH NIpU obpalleHuH ¢ npubo-
paMHM M TeXHHYeCKHMMH YCTPOHCTBAMH, COXpaHEHUS 3JJ0POBBAH
cOoOMI0IeHUA HOPM 3KOJIOTUYECKOTO TMOBeJeHHs B OKpy»Kamwllel
cpene;

—OCYUeCTBAATL MOMCK MHpOpMalMKM PHU3MYECKOro Cco/iep:KaHus B
ceTi UHTepHeT, HAa OCHOBE WMEKLIMXCA 3HAHMH U NMYTEM CpaB-
HEHUs1 JIOMOJHUTENbHBIX HCTOYHHUKOB BBIAEASATL HHEPOPMAIMIO,
KOTOpas ABJAeTCA NPOTHUBOPEYUBON HWJIM MOKET ObITH HeJ0CTO-
BEPHOH;

—MCN0Jb30BaTh NPH BbINOJHEHUH y4eOHbIX 3aJaHUM Hay4HO-TO-
NyJSAPHYIO JIMTepaTypy PHU3HYeCcKOro coAepKaHHs, ClipaBOYHbIe
MaTepuasbl, pecypcbl ceTd HWHTepHeT; BaajeTb NpPHEMaMH
KOHCIIEKTHUPOBAHWUA TEKCTa, npeobdbpasoBaHusa MHGoOpManUU U3
O/IHOH 3HAKOBOM CUCTEMBI B APYTYI0;

—C03/laBaTh CO6CTBEHHbIE NMCbMEHHbIe U KpaTKHe YCTHEIe cooble-
HHUA, 0606mag MHPOPMALMI0O U3 HECKOJLKHMX MCTOYHHUKOB ($U3U-
4YeCcKOro Co/iepKaHusd, B TOM 4ucJje Ny6JHUYHO MpejCcTaBIATh pe-
3yAbTaThl NPOEKTHOW MM MCCJAE0BaTeNbCKOM [IeATEeJbHOCTH;
Mpd 3TOM FPaMOTHO MCIO0JIb30BaTh U3YYEeHHBIM NMOHATHHHBIA ar-
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napaTt Kypca ¢QW3MKH, CONPOBOXJAATh BBICTYIJIEHHE TIpe3eHTa-
HeH;

—IpH BBINOJIHEHWH y4ebOHBIX NPOEKTOB U McCcaejoBaHUM duUsHUde-
CKMX NPOLeCcCOB pacnpejenaTbh 0643aHHOCTH B IpyIllle B COOTBET-
CTBHMH C IIOCTABJIEHHbIMHU 3aJa4yaMH, CJIeJUTb 3a BbIIIOJIHEHUEM
nJjiaHa JleNCTBUH M KOPPEKTHPOBATh €ro, a/leKBaTHO OLleHUBaTh
COOCTBEHHBIH BKJa/l B [IeATEJbHOCTb I'PYMIibl; BBICTPAMBaTh KOM-
MYHUKaTHBHOE B3aMMO/IeHMCTBHE, NIPOABJAAA FOTOBHOCThL pa3pe-
aTh KOHQPJIHKTHL.

9 knacc

[IlpeagMmeTHBIE pe3ybTaThl HA 6A30BOM YPOBHE JOJIKHBI OTPaXKaThb
chopMHPOBAHHOCTH Y 00YYAKIIMXCA YMEHHIA:

—WCMO0JIb30BaTh MOHATHA: CUCTEMA OTCYETa, MAaTEpPHaJIbHAadA TOYKA,
TpaeKTOPUs, OTHOCHUTEJbHOCTh MeXaHU4YeCKOro ABWXKeHUd, Je-
dopmayus (ynpyras, njacruyeckas), TpeHHe, LEeHTPOCTpeMHU-
Te/lbHOe YCKOpPeHHe, HEBECOMOCTEL H MMepPerpy3KH; LEeHTpP Tsxe-
cTH; abCoJIFOTHO TBEpPJ/lOe TeJlo, LIEHTP TsXKEeCTH TBEPJIoro Teda,
paBHOBECHE; MeXaHUYECKHE KosebaHHUs U BOJIHBI, 3BYK, HHppas-
BYK H YJIbTPa3BYK; 3JIEKTPOMarHUTHBIE BOJIHEI, IIIKaJa 3JIEKTPO-
MarHUTHbIX BOJIH, CBET, OJIM30PYKOCTb U 1aJIbHO30PKOCTh, CIIEK-
TPbI UCITYCKAHUSA W NIOIJIOLeHUs; anbda-, 6eTa- U raMMa-usyde-
HU S, U30TOIbI, AJlepHas IHEPreTHKA;

—pasauvyaTh ABJEHHUA (paBHOMEPHOE W HEpaBHOMEpPHOEe MPSAMOJIH-
HellHOe JIBUKeHHe, PABHOYCKOPeHHOoe NMPAMOJIMHEeHHOoe JBUKe-
HUe, CBoBoJHOE NaZileHHe TeJl, pABHOMEepHOoe JBHXKeHHE M0 OKPYIK-
HOCTH, B3aUMOJIeHCTBHE TeJl, peakKTUBHOe JIBM)KeHHe, KoJseba-
TeJIbHOE JIBHXKEeHHeE (3aTyxarwllHe U BeIHYK/leHHble KoJieDaHHs1 ),
Pe30HaHC, BOJIHOBOE JIBUXKEHHE, OTPaKeHHe 3BYKa, MPsIMOJIMHEH-
HOEe paclpocTpaHeHHe, OTpaKeHHe W MpesiIoMJeHHe CBeTa, MoJ-
HOe BHYTpeHHee OTpa)keHHe CBeTa, pa3jioykeHHe Hesioro cBeTa
B CIIEKTP H CJIOJKEHHE CIIEKTPAJIbHBIX LIBETOB, [IUCIIEPCHA CBETA,
ecTeCcTBEHHAasA PaJIMOAKTUBHOCTb, BO3HUKHOBEHUE JIHHeH4yaToro
CrieKTpa M3JIYYeHUs ) Mo 0NMUCAaHHI0 UX XapaKTepPHbIX CBOUCTB M
Ha OCHOBE OIILITORB, JAEMOHCTPHUPYIOLIUX JJaHHOe PU3UYEeCcKoe SB-
JIeHUE;

—pacno3HaBaTh NPOsSBJEHHE U3yYeHHBbIX PU3HYECKHX sIBJICHUH B
OKpysKamwileM Mupe (B TOM YyHcJe pH3nYecKHe ABJEHHA B MPH-
pojie: MPHJINBBI U OTJIMBEI, IBHKeHHE MiaHeT CoJITHEeYHOH CHCTe-
MbI, peaKTHUBHOE JBHWXKE€HHE >XHBbIX OPraHU3MOB, BOCHPHUATHE
3BYKOB }XUBOTHBIMH, 3eMJIeTPsICEHHE, celicMHUYecKHe BOJIHbI, I1y-
HaMU, 3X0, [{BETa TeJ, ONTUYECKHe sIBJIeHHA B IIpUpoje, GU0J0-
rmuyeckoe JeldcTBHe BHAUMOro, yaAbTpadHOJIETOBOIO H PEHT-



reHOBCKOI'0 M3JIy4eHWH; eCcTeCTBEHHbIH pajlMOAKTUBHBLIH (OH,
KOCMHYecKHe JIY4YH, paJIHOaKTUBHOE U3JIyYeHHe IPUPOHBIX MH-
HepaJioB; leHCTBHE PaJIMOaKTHBHbBIX M3JIy4eHUH Ha OPraHU3M 4e-
JIOBEKa), IPH 3TOM NepeBOJAMTH NPaKTHYeCKYI0 3a4a4y B y4eb-
HY10, BbleJIAThb CylLlecTBeHHble CBOMCTBAa/NpU3HAKH (HU3HYe-
CKHUX ABJIEHHH;

—OTNHCbIBATh U3yUeHHble CBOMCTBA Tesl U pU3UIecKUe ABJIeHUs, HC-
noab3ysa ¢puanydecKkre BeJMYHMHBbI (CpeJHAA U MFHOBeHHas CKO-
pOCTE TeJla IPU HEpaBHOMEPHOM JIBUXKEHHUH, YCKOpPeHUe, epeMe-

lleHHe, YTh, YIJIOBasg CKOPOCTh, CUJIa TPEeHHs, CUJIa YIIPYTOCTH,
CHJIA TsXKeCTH, YCKOpeHHe cBOOGOJ/IHOTO MajJieHus, BeC TeJsa, UM-
NyJibC TeJsia, UMNYJILC CHJIbI, MeXaHUYecKasi paboTa ¥ MOIHOCTS,
NOTEeHIHaJbLHAA 3HEPrusa Tesa, MOAHATOr0 HaJ MOBEPXHOCTHIO
3eMJIH, TIOTEHI[HAJbHASA 3HEPTHA CKATOU NMPYKUHBI, KHHETHYEe-
CKaf 3HePrH4d, ToJIHAA MeXaHHYeCcKad SHEPTrUd, IeEPUO U 4YacTOTa
KoJieGaHUH, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BbICOTA TOHA, CKO-
pOCTbL CBETa, MoKa3aTeJb MpeioMJIeHUs cpe/bl); NMPU OMMCAHUU
NPaBUJILHO TPAaKTOBaTh $UIUYECKHH CMBICJ HUCNOJIL3YEeMbIX BeJIH-
4YHH, 0003HA4YeHHsA U eJUHHLbl PU3IHYECKHUX BeJIHYHMH, HAaX0AHTh
dbopMyJibl, CBA3bIBAKIIHE JaHHYI PU3HUYECKY0 BEJIHYHHY C JIpy-
rMMH BEJIMYHHAMH, CTPOUTE rpadHKH H3yYeHHBIX 3aBUCUMOCTEH
GU3UIECKHX BETUYHH;

—XapaKTepHU30BaTh CBOMCTBa TeJ, GHU3HuUeCKHUe SIBJIEHUS U MPOoIec-
Chbl, UCTTOJIL3YS 3aKOH COXpPaHeHWs 3HEepPruH, 3aKoH BCEMHPHOTO
TATCOTEHHS, IPHHLHII CYIIEPIO3HILHH CHJI, IPHHIIHUII OTHOCHUTE b-
HocTH lanunes;, 3akoHbl HBI0OTOHA, 3aKOH COXpaHEeHUS UMIYJIb-
ca, 3aKOHbI OTPAXKEHUS U NPesIoOMJIeHHs] CBEeTa, 3aKOHbI COXpaHe-
HHUSA 3apsJOBOT0 M MacCOBOrO 4YHces MNMPH AJepPHBIX peaklUax;
IpPHU 3TOM [IaBaTh CJOBECHYIO0 GOPMYJIMPOBKY 3aKOHA U 3aIUChHI-
BaThb €ro MaTeMaTHYEeCKoe BbIpaskeHHe;

—O00BACHATEL dU3HUYECcKHe NTPOoLecChl U CBOHCTRBA TeJl, B TOM YHC/e
M B KOHTEKCTe CHTYalluH NMpPakTHKO-OPHEHTHPOBAHHOTO XapakKTe-
pa: BBISBJATE NPUYHHHO-CJI€ACTBEHHbIE CBA3H, CTPOHUTh 00bsC-
HeHHe U3 2—3 JIOTHYECKUX IIaroB € onopoi Ha 2—3 U3y4YeHHBIX
CBOMCTBA QU3HYECKHX ABJEeHHH, PU3HYECKHX 3aKOHOB HJIHU 3aK0-
HOMEPHOCTEeH;

—pewars pacyéTHble 3aja44 (onuparlMecss Ha cUcTeMy M3 2—
3 ypaBHEeHHH), UCIIOJIb3Ys 3aKOHbLI U POpPMYJibl, CBSA3bIBAKIIHE
du3MYecCKHe BeJIMUMHbBI: HA OCHOBE aHa/Iu3a yCJI0BUA 3aJa4vy 3a-
MUCBIBATh KPAaTKOE VCJOBUE, BBIABJATE HeJOCTAWIHe UJIH H30bI-
TOYHBIE JIaHHbIE, BbIODUPATh 3aKOHBI U GOPMYJIbI, HEOOXO0IUMbIE
[UISl pelieHus, MPOBOAUThL PACUETHI U OL[EHUBATh PEaJTUCTHYHOCTD
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MOJIY4eHHOTI'0 3Ha4eHHUsA PHU3HYECKOH BEJIMYHHBI;

—pacno3HaBaTh NpobJaeMbl, KOTOPble MOXKHO PEHIUTh MPH MOMOIIA
dbHU3UUYECKUX MeTO/0B; UCMOJIb3YsA ONMUCcaHUue UccleJoBaHHs, Bbl-
JeJIITh [IpoBepsaeMoe NpejloJIoKeHHe, OLeHUBATh NPABUJILHOCTh
nopsA/JKa npoBejeHUs HUcc/leoBaHUs, Je/laTh BbIBO/IbI, HHTepnpe-
THPOBATh pe3yJibTaThl HAOJIHA4EeHHUH H OIILITOB;

—IMPOBOAWUTE OIbLITHI M0 HABAAEHHUI0 GU3UYECKUX ABJIEHUN WU
bHU3UYEeCKUX CBOUCTB Tesa (M3ydeHHe BTOporo 3akoHa HbioToHa,
3aKOHa COXpaHeHHUs 3HEePruH; 3aBUCHUMOCThL Nepro/ia KoJebaHU i

NPYKHUHHOIO MassiTHHKa OT MacChl Ipy3a U MKECTKOCTH MPYKUHBI U
He3aBUCHUMOCThL OT aMIUIMTY/Ibl MaJiblX KoJlebaHWH; NpsaMOoJIH-
HelHoe pacnpocTpaHeHHe CBeTa, pa3JiokeHue 0eJloro cBeTa B
CIIeKTp; M3y4YeHUe CBOWCTB HM300pa)KeHHs B IJIOCKOM 3epKajie H
CBOMCTB H300pakeHHs TIpe/iMeTa B cobOHpawIiled JIMH3e; Ha-
Gal0eHHe CIJIOIIHBIX M JIMHeHYaTbIX CNeKTPOB M3Jy4YeHH:A): ca-
MOCTOATEeNbHO CO6UpaTh YCTAHOBKY M3 U36bITOYHOTO Habopa 060-
pYyAOBaHHA; ONMCBIBATL X0/ OINbITA U €ro pe3yabTaThl, GOpMYJIH-
POBATh BbIBO/ILIL;

—MpOBOAWTL TNPH HEOOXOJMUMOCTH CepHI0 MPAMBIX H3MEPEeHHH,
onpejessas cpefiHee 3HaYeHHe U3MepseMOH BeJIMYUHBI (pOKycHOe
paccTosiHWe cobGuparuleld JHH3bI); 060CHOBBLIBATH BbIOOP crniocoba
U3MepeHUs /UuaMepHTeIbHOTO NpHUbopa;

—IMpPOBOAUTL HCCAef0BaHHE 3aBUCMMOCTEH (U3UYECKHX BEJMYHUH C
MCNI0/Ib30BaHMEM TMpPAMBIX H3MepeHWH (3aBUCHMMOCTb MYyTH OT
BpeMeHHM NPH PaBHOYCKOPeHHOM [BM)KeHWH 6e3 Ha4aJbHOH CKO-
poOCTH; NepHoja KoJiebaHUM MaTeMaTH4eCKOro MasTHHUKa OT JJIU-
Hbl HUTH; 3aBUCHMMOCTH yIJla OTpa)KeHWUs cBeTa OT yrja MajeHusd
M yrJja npejoMJeHHs OT yrJja MNajleHHddA): MJIaHWpoBaTh HCCIe/0-
BaHHWe, CaMOCTOATEJbHO COOMpaTh YCTAaHOBKY, (PUKCHMpOBaTh pe-
3yAbTaThl MOJIy4YeHHOH 3aBUCMMOCTH (PH3HYECKHUX BeJHYHH B BH-
Ae Tabyul ¥ rpaduKoB, AeslaTb BbIBO/JbI IO pe3yJbTaTaM McCefo-
BaHHA;

—MNpOBO/IMTE KOCBEHHBIE H3MePEeHUA PU3NUECKHX BEJIMYHH (cpe-
HfAS CKOPOCTb M YCKOpeHHe TeJia IIPpH paBHOYCKOPEeHHOM JBH-
YKEHUH, YCKOpeHHe CBOOOAHOI0 NajeHus, )KECTKOCTb NPYKHHBI,
K03 PULHMEeHT TPeHHH CKOJIbKeHHs, MexaHWdeckasa pa6ora M
MOLIHOCTb, YacTOTa H MNepHo/ KoJiebaHUH MaTeMaTH4YeCKOroH
NPY>KUHHOIO0 MasgTHUKOB, ONTHYECKasa CcHJia cobupalouied JIMH-
3bl, Pa/IHOAKTHBHBIN QOH): MJIAHWPOBAThL U3MEPEHHUsA; COOUpPATh
3KCIEPpHMEHTAJIbBHYH YCTaHOBKY U BBINOJIHATHL U3MepeHHUs, cle-
AyA NpeJo}KeHHOH MHCTPYKIMH; BbIYUCAATh 3HAYEHHE BEJIUYH-
Hbl M aHaJHU3HWPOBaTh [OJIydeHHble pe3yJbTaTbl C Y4E€TOM
3a/laHHOH NMOTrPelIHOCTH H3MepeHHH;



—co0J10/1aTh NpaBWJla TEXHWKH 0e301acHOCTH 1pH pabore ¢ Jsabo-
pPaTopHbIM 060pYA0BAHHUEM;

—pa3JiM4aTb OCHOBHLIE IIPpHU3HaAKH H3YVYeHHLBIX (l)IfIBI«‘I‘{ECKHX Moae-
JIEeH: MaTepHaJbHaA TOYKA, abCcoJIIOTHO TBépﬂOE TeJo, TOYEeYHbIH
HCTOYHHK CBeTa, Jy4, TOHKAA JIHH34, [IJIaHETAPHAaA MOOelJlb aTO-
Ma, HYKJIOHHad MoJeJIb aATOMHOI'O 44pa;

—XapaKTepHU30BaTh NMPHUHIMIBI JeHCTBUSA U3YHEeHHBIX NPUOOPOBH
TEXHHYECKHX YCTpOﬁCTB C onopoﬁ Ha HX OIMTHCaHHA (_E TOM YHC-

Jie: ClIUIOMeTP, JATYHKH I0JIOKEHU S, PACCTOAHUS U YCKOPEeHHUs,
pakKeTa, 3XOJIOT, O4YKH, NepHCKoIl, ¢oToanmapaT, ONTHYeCKHe
CBETOBO/IbI, CIMEKTPOCKON, A03MMeTp, Kamepa BuibcoHa), uc-
10JIb3YS 3HAHUA 0 CBOHCTBAX PU3UYECKUX ABJIEHUH U HEOBX0AU-
Mble (pU3HYEeCKHE 3aKOHOMEPHOCTH;

—MHCII0JIb30BaTh CXeMbl M CXeMaTH4YHble PUCYHKH U3Yy4YE€HHbIX Tex-
HHUYeCKHX YCTPOHCTB, U3BMepHUTeJIbHbIX TPUOOPOB U TEXHOJIOTH-
YyeCKHX NMPOLEeCcCcOB NMPH pelleHUH yieOHO-NpaKTHYeCKUX 3ajad;
ONTUYEeCKHUEe CXEeMbI JJIA MOCTPOEHUA U300paKeHHH B IJIOCKOM
3epkaJie U cobuparole JHH3e;

—IpPHUBOJAUTE NPUMeEpPbl/HAX0AUTE HHPOPMALHIO O IIpUMepax Npak-
TUYECKOT0 MCIOJIb30BaHUA (HU3NYECKHX 3HAaHUHW B NOBCeJHEBHOH
KU3HH And obecnevyeHHsA 6e30MacHOCTH NpH obpauieHHH ¢ npubo-
paMH ¥ TeXHUYeCKHUMH YCTPOMCTBAMH, COXpaHEHUA 3/J0POBbA H
coBJIl0leHUs] HOPM 3KOJIOTHYeCKOT0 NOBeJeHHs B OKpyKawlleH
cpeae;

—OCYULeCTBJATh NOUCK MHPOpMaNHUH (PU3UIECKOr0 CoJeprKaHHA
B ceTH UHTepHeT, caMOCTOATeNIbHO GOPMYJIHUPYA NOUCKOBBIH 3a-
Npoc, HaXOAHTL NMYTH oNpejesieHUs JOCTOBEPHOCTH MOJIyYeHHOM
MHpOpMaALMKM HA OCHOBE MMEIOLIMXCH 3HAHWH U JONOJHHTEb-
HbIX HCTOYHHKOB;

—MCI0JIb30BaTh IIPH BBINOJIHEHUH y4eOHBIX 3aaHHH HAY4YHO-IO-
NyJApHYIO JUTepaTypy PHU3HIYeCcKOTo coAeprKaHHsA, ClIpaBOYHbIe
MaTepHaJsibl, pecypcbl ceTH WHTepHeT; BJIaJleTb NpPHEMaMH
KOHCIIEKTUPOBAHUA TeKCTa, npeobpasoBaHUA MHPOpMALUM M3
OJIHOH 3HAKOBOH CUCTEMBI B JIPYTYIO;

—co3/1aBaTh COGCTBEHHbIE NHUCbMEHHbIe M YCTHble COO0OIeHUs Ha
OCHOBe HMHQOpPMaLHH H3 HECKOJbKHX HMCTOYHHKOB (H3IHYECKOIO
cojepKaHudA, My6JAHUYHO MNPeACTaBAATh pPe3yJbTaThl MPOEKTHOM
MJIM UCCNIe[JOBATENIbCKON JIeATEe/NbHOCTH; [IPU 3TOM IPaMOTHO MC-
MOJIL30BaTh H3Y4YEHHBIH IOHATHHHBIA allapaT U3ydaeMoro pas-
Aena QU3MKH K CONPOBOX/JIATh BBICTYIJIEHHE [pe3eHTalHeH ¢
y4€TOM 0C06EeHHOCTEH ay/IMTOPHH CBEPCTHHKOB.
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