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[IpumepHas paboyas nporpamMMa no ¢pu3vMKe Ha YPOBHE OCHOBHOIO
o61ero o6Gpa3oBaHUsI COCTaBJeHA HA OCHOBe IOJIOXKEHHUH U Tpe-
60BaHUN K pe3yJbTaTaM OCBOEHHUS Ha 6a30BOM ypOBHE OCHOBHOM
00pa3oBaTeJbHOH MPOrpaMMEbl, TpeCTaBJeHHbIX B PeepasbHOM Iro-
CylapCTBEHHOM 00pa30BaTe/IbHOM CTaHAapTe OCHOBHOTO 06111ero 06-
pasoBaHus (PI'OC 000), a Takxe ¢ yyétoM [IpuMepHON nMporpaMMbl
BocnuTaHusA U KoHlenuuu npenojaBaHus yye6Horo npeaMmera «Pu-
3UKa» B 00pa3oBaTeJbHbIX opraHusanusax Poccuiickoit Pexpepanuy,
peau3yroLNX OCHOBHbIE 06111e00pa3oBaTe/IbHbIe IPOrPaMMbl

NOACHUTENbHAA 3AMNMUCKA

Copneprkanue [IporpamMMbl HanpaBsieHO Ha GOpMHUpPOBaHUeE ecTe-
CTBEHHO-HAy4YHOH TI'PaMOTHOCTH y4YallUXCsl U OPraHU3aLUI0 HU3Y-
yeHUs1 PU3UKHU Ha AesATeJbHOCTHOU ocHOBe. B Hell yuuThIBamTCA
BO3MOXXHOCTH NpeaMeTa B peasiusauuu tpe6oBanuit ¢¥Iroc 000k
IJIAHUPYEMBbIM JIMYHOCTHBIM M MeTalpeAMETHBIM pe3yJbTaTaM
06Gy4YeHHs1, a TaKXKe MeXKIpeJMeTHbIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX IpeJMEeTOB HAa YPOBHE OCHOBHOI'O 06111ero o6pa3oBaHuUs

B nporpamMMe onpezesiloTCS OCHOBHBIE LIeJIM U3y4eHUs] GU3UKHU
Ha YpOBHE OCHOBHOTI'O 06Iero o6pa3oBaHUs, IJIAaHUPYEMbIe pe3yJib-
TaTbhl OCBOEHHUSI Kypca GU3WKH: JIMYHOCTHbIE, MeTalnpegMeTHBIE,
npegMeTHble (Ha 6a30BOM ypOBHE).

[IporpaMma ycTaHaBJIMBaeT paclpejejieHle yue6HOro MaTepuasa
1o roAaM o6ydeHHs (MO KJjaccaM), mpeJjiaraeT IpUMepPHYIO Mocjae/0-
BaTeJIbHOCTb M3y4YeHUs TeM, OCHOBAaHHYIO Ha JIOTHUKe pa3BUTHUA NpeJ-
MEeTHOTO COZilep>KaHue U y4yéTe BO3PACTHbIX 0COGEHHOCTEHN yJyalluxcs,
a Takke IpUMepHOe TeMaTHYecKoe IJIaHUPOBaHMe C yKa3aHUEeM KO-
JINYeCcTBa 4acoB HA M3y4eHHe KaXKJ0H TeMbl U IPUMEPHOH XapaKTepu-
CTUKOM y4eOGHOH JiesATeJbHOCTH Yy4alllUXCsl, peaju3yeMod IpHU HU3Y-
YEeHUHU 3TUX TEM.

[IporpaMma MOeT 6bITh MCII0JIb30BaHa YYHUTENSAMU Kak OCHOBA JI/15
coCTaBJIeHUs] CBOUX pabouux nporpaMmM. IIpu paspaboTke pabo- yeit
[porpaMMbl B TeMaTU4YECKOM IJIAHUPOBAHUU JOJKHBI OBITh YYTEHbI
BO3MOXHOCTH MCII0JIb30BaHUSA 3JIEKTPOHHBIX (uudpoBbIX)
06pa3oBaTe/bHbIX PECYPCOB, SBJSIOLIMXCA y4eOHO-MeTOAUYEeCKHMU
MaTepuajaMHU  (MyJbTHMeJuiHble NPOrpaMMbl, 3JIEKTPOHHBIE
y4eOHUKH U 33JJaYHUKH, 3JIEKTPOHHble OMOJHOTEKH, BUPTya/bHble
JIabopaTOpPHH, UIPOBble NPOrpaMMbl, KOJIJIEKLUHUU LHUPPOBBIX 06pa-
30BaTe/JIbHBIX PECypcoB), peaJu3yoIIUX JUAAKTUYECKHE BO3MOX-
HocTu UKT, coepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATeEJb- CTBY
006 06pa3oBaHUH.

[IpuMepHas paboyasi mporpaMMa He CKOBbIBAaeT TBOPYECKYIO MHU-
LUATUBY y4YUTeJed U NpefocTaB/sieT BO3MOXXHOCTH JJIs1 peasiu3aluu
pa3/IMYHBIX METOAUYECKUX TOAX00B K NPenoJjaBaHuIo GU3UKH IPU
YCJIOBUH COXpaHEHUs 06513aTeJbHON YacTH coZeprKaHus Kypca.
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ObLLIAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «®U3UKA»

Kypc ¢usuku — cucteMoob6pasywIui [Jisi eCTeCTBEHHO-HAYYHbBIX
y4eOHBIX NPeAMETOB, IOCKOJIbKY PpU3UUECKHE 3aKOHBI JIEXKAT B OCHO-
Be MPOLIECCOB U SIBJEHUM, U3yYaeMbIX XUMUEN, OUOJI0THEN, aCTPOHO-
Muel u pusndeckoit reorpadpueit. Pusnka — 3ToO NpegMeT, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOM BKJIaJi B eCTECTBEHHO-HAYYHYI0 KapTUHY
MHpa, HO U NpeJoCTaB/sieT HauboJjiee siCHble 00pas3lbl NPUMeHEHUs
Hay4yHOI'0o MeTo/la [03HAaHUSA, T e crnocoba MoJyyeHUsl JOCTOBEPHbIX
3HaHUU o Mmupe. HakoHel, ¢usnka — 3TO NpesMeT, KOTOPbIM Hapsaay
C [JAPYrMMHM eCcTeCTBEHHO-HAay4yHbIMH I[pejMeTaMHu JOJDKeH JaTh
LIKOJIbHUKAM Mpe/icTaBJeHre 06 yBJeKaTeJbHOCTH HAy4YHOro UCCe-
JlOBaHUSA U paZJOCTU CaMOCTOSITEJIbHOTO OTKPBITHSI HOBOT'O 3HAHUS.

OnHa U3 rJ1IaBHBIX 33/1a4 PU3UYECKOT0 06pa30BaHUs B CTPYKTYpe
o6uiero o6pa3oBaHusl COCTOUT B GOPMHUPOBAHUM €CTECTBEHHO-HAY4-
HOU rpaMOTHOCTH U UHTepeca K HayKe y OCHOBHOH Macchl oGy4aro-
LUXCSI, KOTOpble B JajbHellIeM OYAyT 3aHATbl B CaMbIX pas3HO-
06pa3HbIX chepax JesaTesbHOCTH. Ho He MeHee BaKHOM 3a/1aueli siB-
JiieTCs BbISIBJIEHHE U MOArOTOBKA TaJaHTJ/HWBBIX MOJIOJbIX JIIOJEN
JAJis1 TPOJ0/KEHHA 06pa3oBaHusA U JaJibHel el npodeccuoHa b-
HOM [1eITeJIbHOCTH B 06J1aCTH €CTEeCTBEHHO-HAY4YHBIX HUCCJeJ0BaHUMN
W CO3/JJaHUH HOBBIX TeXHOJIOTHH. COTJIacHO NIPUHATOMY B MeX/JyHa-
poOAHOM coobliecTBe onpenesneHuo, «EcTrecTBeHHO-Hay4yHas rpa-
MOTHOCTb — 3TO CIIOCOGHOCTD YeJIoBeKa 3aHUMaTh aKTHBHYIO Ipa-
JAHCKYIO O3UIHIO 10 061eCTBEHHO 3HAaYMMbIM BOIIPOCaM, CBAA3aH-
HBIM C eCTeCTBEHHbIMU HayKaMH, U ero rOTOBHOCTb UHTEpPecoBaThCs
eCcTeCTBEHHO-HAay4YHbIMHU HJessMU. HayyHO rpaMOTHBIM YeJsioBeK
CTPEeMUTCHA y4acTBOBATb B apr'yMeHTHPOBAaHHOM 06CY/IeHHUU NIPO-
6J1eM, OTHOCSAIIIIMXCA K €eCTeCTBEHHBIM HayKaM U TeXHOJIOTUSAM, YTO
TpebyeT OT Hero cJeAyolX KOMIIeTEHTHOCTEH:

—Hay4HO O6'bSCHATH ABJIEHMS,
—OILleHUBATh U MOHMMAaTb OCOGEHHOCTH HAay4YHOI'O UCCJe0BaHH4,
—HHTEePHpeTHpPOBaTh JaHHble M HCIOJb30BaTb Hay4yHble JoKasa-

TeJIbCTBA JJ/151 10JIyYeHUsT BBIBOJIOBY.

W3ydyeHne GU3MKU CIOCOGHO BHECTH pellaroliuil Bkiaajg B popmu-
pOBaHUeE eCTECTBEHHO-HAyYHOH 'PaMOTHOCTH 06y4aloIUXCSl.

LUEN U3YYEHWA YHEBHOT O MPEAMETA «®U3UKA~»

Lesnu nsyyenus pU3MKU Ha ypOBHE OCHOBHOTO 0611ero o6pa3oBa-
HUs onpejesieHbl B KoHIlenuu npenojaBaHus yuyebHOro npeaMmera
«Pu3nka» B 06pa3oBaTeJbHbIX opraHusaunusx Poccuiickoit ®epepa-
UM, peaJH3yIOIIUX OCHOBHbIe 06lieo6pa3oBaTe/bHble MPOrpaMMBblI,
yTBepKAEHHOU pewreHveM Kosisernu MuHHCTepCTBa IMPOCBeEIlEHUS
Poccuiickolt @enepanyy, npotokos oT 3 aekabpsa 2019 r Ne [IK-4BH.



[lesn u3yyeHusi U3UKU:

—InpuobGpeTeHHe UHTEPECA U CTPEMJIEHUs] 0OYYalOUUXCs K Hay4d-
HOMY U3Y4YEHUIO NPUPOABI, PAa3BUTUE UX UHTEJJIEKTYyaJbHbIX U
TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BUTHE NPEACTABJIEHUN 0 HAYYHOM METO/Ie MO3HAHUSA U GOpPMHU-
pOBaHHe UCC/IeN0BaTENbCKOTO OTHOIIEHHUS K OKpY»KaloIlUM siBJle-
HUSIM;

—dopMUpOBaHUE HAYYHOTI'0 MUPOBO33PEHHUS KaK pe3y/ibTaTa U3y-
YeHHUSI OCHOB CTPOEHUS MaTepuu U GyHJaMeHTabHbIX 3aKOHOB
dusukuy;

—dopMUupoBaHUe NpPeACTaBJeHUN O PoJu (PU3UKU [Ji Pa3BUTHUA
JAPYTUX eCTeCTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

—pa3BUTHE MpeJCTaBJIeHUN 0 BO3MOXHbIX cdepax Oyayliel mpo-
deccuoHaNbHON [1€ATEJNBHOCTH, CBA3AHHOW C (U3UKON, NOAro-
TOBKa K JlajJibHelilleMy o0OOy4YeHUI0O B 3TOM HalpaBJeHHUM.
JlocTH>XeHMe 3THUX IieJield Ha YpOBHE OCHOBHOI'O 0611ero o6pa3oBa-

HUSI 06eclevyrMBaeTCs pellleHHeM CAeAyI0LUX 3a/1a4:

—IpuobpeTeHre 3HAaHUNW O AUCKPETHOM CTPOEHUH BellecTBa, O Me-
XaHUYECKHUX, TEIJIOBBIX, 3JIeKTPUUYECKHUX, MarHUTHBIX U KBaHTO-
BBIX IBJIEHUSX;

—InpuobpeTeHre YMEHUH ONUChIBAaTh U O00bSACHATb GU3UYECKHE SIB-
JIEHUSI C UCII0JIb30BaHUEM IOJIYYEHHbIX 3HAHUH;

—OCBOEHHE METO/IOB pelleHUs1 NPOCTEUIINX PACYETHBIX 33Ja4 C MC-
MoJib30BaHUEM (PU3UYECKUX MoJiesied, TBOPUYECKHX U NPaAKTHU-
KO-OpHEeHTHUPOBAHHbBIX 33/1aY4;

—pa3BUTHE YMEHUH HAOGJIIOAATh MPUPOAHbIE SIBJIEHUS U BBINOJIHATD
ONBITHI, JJAOOPaTOpPHbIE PABOTHl U IKCHEPUMEHTAIbHbIE HUCCJIE/O0-
BaHU C MCNIOJIb30BAaHUEM U3MEPUTEJIbHBIX TPUGOPOB;

—O0CBO€EHUeE MPUEMOB paboThl ¢ HHOpManuel GU3NIECKOTO COAEp-
»)KaHUsl, BKJIIOYasd HHGOPMAIMIO O COBPEMEHHBIX JOCTHKEHUSIX
$u3UKHU; aHAIM3 U KPUTUYECKOEe OLleHNBaHUe HHOPMalLUH;

—3HAKOMCTBO €O chepaMu NpodecCHOHATbHOU AeATENbHOCTH, CBS-
3aHHBIMHU C PU3UKOHN, U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHO-
BaHHBIMU Ha JOCTHXKEHUAX QU3NIECKON HAYKH.

MECTO YYEBHOIO MPEAMETA «OU3UKA~» B YHEBHOM MJAHE

B coorBetctBUM ¢ ®PTOC 000 ¢Pusuka siBasieTca 06s3aTeSTbHBIM
IpeAMeTOM Ha YpOBHE OCHOBHOI'O o6uiero o6pasoBaHus. JlaHHas
porpaMma IlpeaycMaTpUBaeT U3ydyeHHe QU3HWKU HAa 6a30BOM YpOB-
He B 06béMe 238 4 3a Tpu roja oOydeHUs1 Mo 2 4 B HeZleJito B 7 U 8
KJaccax U mo 3 4 B HeJeqw B 9 kjacce B TemaTuyeckoM Imia-
HUPOBAHUM JJs1 7 U 8 KJAcCOB IpeAroJaraeTcsi pe3epB BpeMeHH,
KOTOPBIA YYUTENb MOXET UCHO0JIb30BaTh 10 CBOEMY YCMOTPEHHIO,a B
9 kJ1acce — NMOBTOPUTENBbHO-06061IAIO NI MOJYIb.
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COAEPXAHWE YYEBHOIO NMPEAMETA «®U3UKA»

7 knacc

Paszpgen 1. Pusuka u eé poJib B I03HAHUHU OKPY>KAa0LIero Mmyupa

dusrka — HaykKa o npupoje. fBaedus npupoabl (MC). dusuye-
CKMe sIBJIeHUSsl: MexXxaHU4YeCKHe, TellJIOBble, 3JIeKTpUYecKUe, Mar-
HUTHBbIE, CBETOBbIE, 3BYKOBLIE.

dusnyeckue BeJMUNHbL. U3MepeHne dprusnyeckux BeJUUUH. Pu-
3uyeckue MNpu6opbl. [lorpemiHOCTL M3MepeHUN MexayHapoJHas
cucreMa eJUHHUII.

Kak ¢usuka u Apyrue ecTeCTBEHHble HaYKW U3y4alOT NPUPOAY.
EcTecTBeHHO-HAay4YHbIA MeTOJ, MO3HAHUS: HaAOJIOJeHHUe, TOCTAaHOBKA
Hay4yHOTo BOINpPOCA, BbIABHUXKEHHE THIIOTE3, IKCIEPUMEHT IO MpPO-
BepKe TUIoTe3, 00'bsSICHEHUE HAOJI0aeMoro siBJieHUA. OnucaHue
du3nYecKux ABJEHUU C TOMOIIbIO Mo eleH.

Hemoncmpayuu

1. MexaHU4YeCKHe, TENJOBbIE, 3JIEKTPUUYECKUE, MarHUTHbIE, CBe-

TOBbIE SIBJIEHUSI.
2. dusuyeckue NpUOOPHI U Mpoleaypa NpPsIMbIX U3MepPeHUH aHa-
JIOTOBBIM M IUPPOBBIM TPHUGOPOM.

Jla6opamoprnvie pad6omesl u onvimvt>
. OnpepesieHue LieHbl JejleHUs HIKalbl U3MEPUTENbHOI0 IPU-60pa.
. UsmepeHue paccTosasHUH.

. U3MepeHue 06béMa KUJKOCTU U TBEPJOTO TeJa.

. Onpefiennenre pasMepoB MaJbIX TeJl.

. U3amepenne TemMnepaTypbl NpU NOMOIIH KUJAKOCTHOTO TEPMO-
MeTpa U JaT4YMKa TeMIIepaTyphl.

. [IpoBeseHre Kccne0BaHUA N0 NPOBepKe TMIOTE3bl: JaJbHOCTD
rnoJsiéTa apHKa, NyILeHHOro TOPU30HTaJbHO, TeM 6OJIblIE, YeM
6oJibllle BbICOTA MyCKa.

Ul s WIN -

o)

Pasaen 2. HepBOHa'-laJIbHLIe CBeJeHHUA 0 CTPOEHUM BelecTBa
CTpOGHI/Ie BelleCTBad: aTOMbI U MOJIEKYJIb], UX pa3MephI. OnpITHI,
AOKa3bIBawle AUCKpeTHOe CTpOEeHH e BellleCTBa.

1 MC — »a/1eMeHTHBI CO/iep>KaHusl, BKJIOYAIOU[Ue MeXIpeJMeTHbIe CBS3H,
KOTOpbI€e 0APO6GHee PaCKPHITHI B TEMAaTUYECKOM IIJIAaHUPOBaHHUHU.

2 3pechb ¥ Jajsee NIPUBOJUTCS pacClUIMPEeHHBIN epeyeHb J1ab0paTOPHBIX pa-
60T ¥ OMNBITOB, U3 KOTOPOr0 Yy4YHTeJb JeJlaeT BbIOOpP I0-CBOEMY
YCMOTPEHHIO WU C Y4Y8TOM CHHCKAa 3KCIIEpUMEHTAJIbHBIX 33aJaHUH,
nnpeJiaraeMbix B pamkax OI'd no dusuke.



JlBr>keHHMe yacTul, BellecTBa. CBSA3b CKOPOCTH JABUKEHUS YaCTHL]
c Temnepatypoii. BpoyHoBckoe aBuxxeHUe, AU dy3us. Bzaumoei-
CTBUeE YaCTHIL BellleCTBa: IPUTSXKeHUE U OTTaJIKUBaHHUe.
ArperaTHble COCTOSIHUSA BellleCTBa: CTPOEHHE ra3oB, XKUJKOCTeHN
U TBEpPAbIX (KpUCTa/JJIMUeCKUX) Tes. B3auMocBA3b Mex/Jy CBOM-
CTBaMH BellleCTB B pa3HbIX arperaTHbIX COCTOSHUSX U HUX aTOM-
HO-MOJIEKYJIIPHBIM cTpoeHueM. OcO6eHHOCTH arperaTHbIX COCTOSI-
HUH BOJBI.
Hemonucmpauyuu
1. Ha6toeHrie 6pOyHOBCKOTO JIBHXKEHUS.
2. Ha6bawopenue quddysuu.
3. HaGuawaeHue sBJIEHUM, 0O'BSACHAKIIUXCSI MPUTSHKEHUEM HJIU
OTTaJIKUBaHHEM YaCTHUL BELeCTBA.
Jlabopamopnsie pabomsr u onvimol
1. OueHka AuaMeTpa aToMa MeETOJOM pPsAJOB (C HUCIOJIb30BaHUEM
doTorpadui).
2. OnbITHI MO0 HAGJIIOIEHUIO TEIJIOBOT'O paclIMpPEeHUs ra3oBs.
3. OnbITHI 1O O6HAPYKEHUIO JEeUCTBUS CUJI MOJIEKYJISIPHOTO MPHU-
TSKEHUS.

Paszaen 3. /IBIbKeHHe M B3aUMOJAEMCTBHE TeJl

MexaHu4eckoe JABU)XKeHHe. PaBHOMepHOe M HepaBHOMeEpHOe
ABukeHue. CkopocTb. CpeJlHAsI CKOPOCTb NPU HepaBHOMEPHOM
ABMXeHUHU. PacyéT nyTH U BpeMeHH ABUXKEeHUA.

fABneHue uHepUHU. 3aKOH MHepPUHHU. BlauMogencTBre Tes Kak
NpUYMHA U3MEHEHUS CKOPOCTH ABHXKeHHUA Tes. Macca Kak mepa
UHEPTHOCTH TeJa. [l1oTHOCTD BeliecTBa. CBA3b IMJIOTHOCTHU C KOJIU-
4YeCTBOM MOJIEKYJI B eJUHUIe 00'bEMaA BellecTBa.

Cuia Kak XapaKTepUCTHKa B3auMoJeicTBUA Tes. Cuja ynpyro-
CTU Y 3aK0H ['yka. U3MepeHHe cu/bl C IOMOLIBIO IUHAMOMeTpa. fB-
JleHHe TATOTEHUS U cuJja TskecTU. Cuja TAXKeCTU Ha ApYTUx IJa-
Hetax (MC). Bec Tesna. HeBecomocTb. Cii0keHue CHJI, HAallpaBJIeH-
HbIX N0 OJHOW mpsiMoul. PaBHoZelcTBywwasa cuj. Cuna TpeHU.
TpeHUe cKobXXeHUS U TpeHUe NoKos. TpeHHe B MpUpPOJe U TEXHUKE
(MQ).

Hemoncmpayuu

1. Ha6romeHue MexaHUYeCKOTo ABUXKEHU TeJla.

2. I3aMepeHUMe CKOPOCTH NPSAMOJIMHEHHOTO ABUXKEHUSI.

3. HaburoaeHue sIBJIEHUS HHEPIHUU.

4. Ha6tozieHre n3MeHeHHsl CKOPOCTH NP B3aUMOJENCTBUU TeJl. 5.

CpaBHeHHEe Macc N0 B3aUMO/AENCTBUIO TeJl.

6. CnoxeHHe CUJI, HallpaBJIeHHbIX 110 OJHOW NPSAMOM.
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Jlabopamopnsie pabomst u onvimul

1. OmnpejgesieHMe CKOPOCTH PAaBHOMEPHOrO /JIBMXKEHUs (llIapuKa B
YKUJIKOCTH, MO/l 3JIEKTPUYECKOr0 aBTOMOGUJIS U T. I1.).

2. OnpepesieHre cpeJlHEW CKOPOCTU CKOJIbXKEHUsI OpPyCKa UJIM Ia-
pUKa Mo HaKJIOHHOH MJIOCKOCTH.

3. OnpefeneHye MJIOTHOCTH TBEPAOrO TeJla.

4. OneIThl, JEeMOHCTpPUPYIOLIHE 3aBHCUMOCTb pacTshkeHus (fJe-
dopmann) Npy>XUHbI OT MPUT0KEHHON CHJIBI.

5. OnbITHI, EMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbl TPEHUS CKOJIb-
>)KEHHUSsI OT Beca TeJla U XapaKTepa CONpHKaCAKIIMXCsA OBEPX-
HOCTEeM.

Pa3gen 4. laBjieHue TBEPABIX TeJl, >KUJKOCTel U ra3oB

JaByieHue. Crioco6bl yMeHbIIEHUS U YBeJUYeHUs1 AaBJyeHus. [laB-
JleHue rasa. 3aBUCHMOCTb JaBJIeHUsl ra3a oT 060b€éMa, TEMIEepPaTyphl.
[lepenaya maBjieHUs TBEPABIMU TeJlaMH, KUJKOCTAMU U ra3aMH.
3akoH Ilackansa. [IHeBMaTU4YecKkyMe MallMHbI. 3aBHCUMOCTD JlaBJie-
HUS KUJAKOCTHU OT IJIy6uHbl. [uapocrtaTuyeckuil napagokc. Coo6-
A Iuecs cocyabl. [uapaBiudecKkue MeXaHU3Mbl.

ATtMocdepa 3emsn u atmochepHoe AaBsieHUe. [IpUYnHBI cylle-
CTBOBaHHUS BO3AYyLHON o60siouku 3emun. OnbiT Toppudesiu. Us-
MepeHHe aTMOCPepHOro JaBJyeHUs. 3aBUCUMOCTb aTMOochepPHOTO
JlaBJI€HHUS OT BBICOTHI HaJl ypOBHEM Mops. [Ipubops! /i1 U3MepeHUs
aTMocdepHOro AaBaeHHUS.

JelicTBUE )KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJio. BbiTai-
KuBawuas (apxumenoBa) cusa. 3akoH Apxumeza. [liaBaHue TeJt.
BosayxonsaBaHue.

Hemoncmpayuu
. 3aBUCUMOCTB JlaBJeHUs rasa oT TeMIepaTyphl.

. [lepenaya faBJjieHUA KUJKOCTbBIO U FAa30M.

. Coob6mammuecs cocyzbl.

. 'mapaBanyeckui npecc.

. [IposiBsieHue JeficTBUSA aTMOChEPHOTrO AABJIEHHUS.

. 3aBHCHUMOCTH BBITAJIKUBAIOIIEH CUJIBI OT 06'bEMA MOTPYKEHHOU
4acTH TeJla U NJIOTHOCTH XXUJKOCTH.

7. PaBeHCTBO BbITaJIKMBalOUlel CUJIbl BECy BBITECHEHHOU KU KO-

CTH.

AU A WN -

8. YcioBue msiaBaHMA TeJs: IJIaBaHUWe WJIM TNOTPY)KeHHe TesJ B 3a-
BHCUMOCTH OT COOTHOULIEHHUS MJIOTHOCTEH Tesia ¥ XKUAKOCTH.

Jlabopamopnsie pab6omsl u onsimul

1. UccnepoBaHre 3aBUCUMOCTH Beca TeJia B BoJie OT 06'béMa Norpy-
YKEHHOH B )KMJKOCTb 4aCTH TeJia.



2. OnpepesieHHe BBITAJKUBAKWOILLEN CHJIBI, JEUCTBYIOLLEN HA TeJIO,
MOTPY>KEHHOE B )KU/JKOCTb.

3. [IpoBepka HE3AaBUCUMOCTH BbITAJIKHUBAKOLIEN CUJIbI, JEeHCTBYIO-
11eil Ha TeJIo B )KUAKOCTH, OT MacChl TeJla.

4. OneIThl, JEeMOHCTpUDYIOLIHE 3aBUCUMOCTb BbITaJKHUBalOIeH
CUJIbI, JIeHCTBYIOLIeN Ha Teso B XKUJAKOCTH, OT 006'bEéMa NHOrpy-
KEHHOM B KUJKOCTb YaCTH TeJla U OT MJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WJM KOHCTPYWUPOBaHHE JIOAKU U
onpezeseHue eé rpy3onoLbEMHOCTH.

Pa3aes 5. Pa6oTa 1 MOIHOCTb. JHEPTUs

MexaHuYyeckas pa6oTa. MOIUHOCTb.

[IpocTble MexaHU3MBbI: pbIYar, 6JIOK, HaKJOHHas IJIOCKOCTb.
[IpaBus10 paBHOBecUus pblyara. [[puMeHeHUe paBUJla paBHOBECHU A
pblyara K 6JI0Ky. «30Ji0oTOe MpaBuJio» MexaHukHU. KIIJl mpocThix
MexaHH3MOB. [IpocTbie MeXaHHU3MBbI B ObITY U TEXHHUKE.

MexaHuyeckasi sHeprus. KuHeTh4yeckas U NoTeHIMa/bHas 3HEP-
rud. [IpeBpaleHue oJHOro BUJa MEXaHUYECKOU 3HEPrUH B JPYrou.
3aKO0H COXpaHEeHUs SJHEPTHUH B MeXaHHUKE.

Hemoncmpayuu

1. [IpuMepbI NIPOCTHIX MEXAaHU3MOB.

Jlabopamopnble pab6ombl u onvimul

1. OnpeneneHve paboTbl CHUJIbI TPEHHUS NMPU PABHOMEPHOM JBHKeE-
HUM TeJla 10 TOPU30HTAJIbHON NOBEPXHOCTH.

2. UccnepsoBaHue ycJI0BUM paBHOBECHS pblyara.

3. U3mepenue KII/| HaKJIOHHOM MJIOCKOCTH.

4. U3y4yeHre 3aKOHA COXpaHEeHHU MeXaHU4eCKOM IHEepPruu.

8 knacc

Pa3aen 6. TenjioBble sIBJIEHUA

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TeOopHUHU
CTpO€eHUs BelllecTBa. Macca ¥ paaMepbl aTOMOB U MoJieKyJ1. OnbIThI,
NOATBEPKJAIOLe OCHOBHbIE IMOJIOXKEHUSI MOJIEKYJSIPHO-KUHETUYe-
CKOU TEOPHH.

Mopenu TBEpPAOTO, XKUJIKOTO U ra3000pa3HOT0 COCTOSIHUM Belle-
ctBa. Kpucrannuyeckue u amopdHbie Tesa. O6'bsiCHEHHE CBOUCTB
ra3os, )KUAKOCTEN U TBEPJBIX TeJl HA OCHOBE MOJIOKEHUH MOJIEKY-
JISIPHO-KMHeTH4YeCcKo! Teoprr. CMayrBaHUE U KallUJIJISIpHbIE fIBJIe-
Hus. TensioBoe pacliMpeHUEe U CKATHUE.

Temnepartypa. CBs3b TeMIlepaTypbl CO CKOPOCTbIO TENJI0BOrO JBU-
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’KeHHUs1 4YacTull. BHyTpeHHsi1 3Heprusa. CnocoGbl H3MeHEHUS
BHYTpPEeHHEeHN 3Hepruu: Teljiolepeaayda U COBeplieHue paboThl. BUuzbl
TemJionepeayu: TeNJIONPOBOJHOCTb, KOHBEKIHMS, U3JIyUEeHHe.

KosinuecTBO TemJyoThl. YjesbHasi TeNJOEMKOCThb BelecTBa. Te-
J1006MeH U TeIJIOBOe paBHOBecHue. YpaBHEHUE TEIJOBOro 6asaHca.
[InaBjeHUe M OTBepJieBaHHE KPHUCTA/JIMUYECKUX BellecTB. Y/e/lbHas
TemioTa mJaBjeHus. [lapoo6pasoBaHue U KOHJeHcalusi McnapeHue
(MC). Kunenue. YaenbHasi TenjoTa Napoo6pa3oBaHus. 3aBUCUMOCTb
TeMIlepaTypbl KUIEHUs OT aTMOC)epHOro AaBJieHUS.

BiaxxHocTb BO3Ayxa.

JHeprus TONJIMBA. Ye/lbHasl TEIJOoTa CrOpaHUsl.

[puHUOBl pPaboThl TemaoBbix JABuUrartesier KIIJ| TemnJioBoro
ABuraTtesis. TelJioBble JBUTATEJIM U 3alllMTA OKPYKalollel cpenbl
(MQ).

3aKOH CcoXpaHeHHUS U MpeBpallleHUsI SHEPTHUH B TEMJIOBBIX MPO-
neccax (MC).

Hemoncmpayuu

1. Ha6sroieHHEe 6POYHOBCKOTO ABUKEHHUS.

2. Habuonenue nudodysuu.

3. HabusogeHve gBJIeHUW CMaYyUMBaHUSA U KalWJJISPHBIX sBJIe-
HUU.

Ha6uro/ieHre TenaoBOro pacuiupeHus Tel.

. U3MeHeHUe faByieHHs ra3a Npyu U3MeHEHUH 06'b€Ma U HarpeBa-
HUU WJIU OXJIAXKIEeHUH.

. [IpaBuJia uU3MepeHHs TeMIiepaTyphl.

. Buppl Tensionepenayu.

. OxJstakAeHu e Mpy CoOBepLIEeHUH PaGOoTHI.

. HarpeBaHue npu coBepieHuH paboThl BHEITHUMH CUJIAMU.

10. CpaBHeHUE TEMJIOEMKOCTEN pPa3IMUYHbIX BEIECTB.

11. HabsromeHue KUIIeHU.

12. Ha6ntoeHre MOCTOSTHCTBA TeMITepaTyphl IPU IJ1aBJeHUH.

13. Moge/iy TeIJIOBBIX JABUTaTeEH.
Jlabopamopnsie pab6omsl u onvimul
1. OnbITHI IO OGHAPYKEHUK AEeWCTBUS CHUJI MOJIEKYJIIPHOTO MpPH-

TSXKEHUS.
2. OnbITHI 110 BBIPALMBAHHWIO KPHUCTAIJIOB NOBAPEHHON COJIM WUJIHU
caxapa.

3. OnbIThI MO HAOGJKAEHUK TENJIOBOTO PAaCUIMPEHHs Ta30B, XKUJI-
KOCTel U TBEPAbIX TeJl.

. OnpefienneHye fAaBJeHUS BO3/yxa B Oa/lJIOHe LIMPUIA.

. OnbITHI, JEMOHCTPUPYIOLUE 3aBUCHMOCTb JaBJeHUS BO3AYXaoT
ero 06'béMa U HarpeBaHUs WU OXJIK/IeHHUS.
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[IpoBepka rumnoTesbl JUHEWHOW 3aBHUCUMOCTH JJIMHBbI CTOJIOMKA
>KUJIKOCTH B TEPMOMETPUYECKON TPyOKe OT TeMIepaTyphl.
7. HabstojieHne U3MeHeHUs BHYTpPeHHeH 3Hepruu Teja B pe3yJb-
TaTe TelJonepesauu U paboThbl BHEIIHUX CUJL.
8. HccienoBaHue sABJIeHHUsI TelJlooOOMeHa NpPH CMeUIMBAaHUU XO-
JIOJIHOM U ropsiuei BoJbl.
9. OmnpefieseHHe KOJIMYeCTBA TEMNJIOTHI, IOJYYeHHOTro BOJOH IpH
TenJ006MeHe C HarpeThbIM MeTa/lJINYeCKUM LIMJIUHPOM.
10. OnpefneneHue yjaelbHON TeNMJOEMKOCTHU BellleCTBa.
11. UccnefoBaHMe npoLecca UCiapeHusl.
12. OnpefiesieHMe OTHOCUTEJNbHON BJIQXKHOCTH BO3JyXa.
13. OnpegeneHue yaeJbHON TEINJIOTHI MJIaBJEHUS Jib/A.

Pasaes1 7. JleKTpUYeCKHe U MarHUTHbIE SIBJIEHUS

JneKTpusanua TeJ. JIBa poja 3JIeKTpUYeCKUX 3apAfoB. B3anmo-
JleficTBUe 3apsDKeHHbIX Tes. 3akoH KysioHa (3aBHCHUMOCTB CHJIBI
B3aUMOJIEUCTBUS 3apPSKEHHBIX TeJ OT BeJIUYHHBI 3apsj0B U pacCTo-
SHUS MEXY TeJIaMHU).

JJieKTpUUyeckoe mnoJie. Hanps»kéHHOCTb 3JIEKTPUYECKOro MOJI.
[IpUHIMIT CYTIEPIIO3UIHUU 3JIEeKTPUUYECKUX MoJIel (Ha Ka4ueCTBEHHOM
ypOBHE).

HocuTenu aneKTpudecKUx 3apsAafoB. JJIeMeHTapHbIN 3JIeKTprUde-
ckui 3apsaj. CtpoeHre atoMma. [[pOBOAHUKU U AU3JTEKTPUKU. 3aKOH
COXpaHeHUA 3JIeKTPUYEeCKOro 3apsa/a.

JJIeKTpUYECKUU TOK. YCJIIOBUA CyIeCTBOBAHUSA 3JIEKTPUYECKOTO
TOKa. UCTOYHUKU MOCTOAHHOrO TOKa. J[eiCTBUA 3JIeKTPHUYECKOIo
TOKa (TensioBoe, XUMHUYECKOEe, MAarHUTHOE). JJIEKTPUIECKUH TOKB
XKUJKOCTAX U rasax.

dnekTpuyeckas Lenb. Chja ToKa. JJIEKTPUYECKOe HallpsiKeHue.
ConpoTHB/eHUEe NPOBOAHHUKA. YJeJbHOE CONPOTHUBJIEHHE BellecTBa.
3akoH OMa paJ1g yyacTka nenu. [locsiegoBaTesibHOe U napaJuieabHoOe
coeiHEeHHEe IPOBOJHUKOB.

PaGoTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKa. 3akoH /Jlxoyisa—
JleH1ja. DJIeKTpUYECKHE [[eNU U TOTPEOUTEIH 3JIEKTPUIECKON 3HEP-
ruu B 66ITy. KopoTkoe 3aMbIKaHUe.

[TocTosiHHBIE MarHUThl. B3anMojeiicTBHe MOCTOSIHHBIX MarHUTOB.
MarHuTHOe noJsie. MarHUTHOe noJie 3eMJIM U ero 3HaYeHUe JJis1 2KU3HU
Ha 3emJse. OnbIT JIpcTena. MarHUTHOe MoJie 3JIeKTPUYECKOTO TOKa.
[I[puMeHeHHe 3J1eKTPOMarHUTOB B TexHUKe. /leiicTBMe Mar- HUTHOTO
M0J1s1 Ha IPOBOJHUK C TOKOM. DJIeKTPOJBUTaTe/ b IOCTOSIH- HOTO TOKa.
Hcnosnb3oBaHUe 3JIeKTPOJBUTaTes el B TEXHUYECKHUX YCTPOMCTBax U
Ha TpaHCIIopTe.
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OnbiTel Papajies. SBjeHUEe 3JIEKTPOMAarHUTHON UHAYKUUU. [Ipa-
BuJIo JleH1a. dyiekTporeHepaTop. CrIoco6bl MOJIy4eHUs 3JeKTpUUe-
CKOU 3HEepruu. JJIeKTPOCTAHLIUU HAa BO30OHOBJISIEMbIX HCTOYHHUKAX
3HEpPrUu.

Hemonucmpauyuu

1. 3nexTpusaunuda TeJl.

2. IBa posa 3JIeKTpUYECKHUX 3apsiioB U B3auMoJelcTBUe 3aps-
YKEHHBIX TeJl

3. YcTpo#icTBO U JeficTBUE 3J1eKTPOCKOIa.

4. JyieKTpoCcTaTHUYeCKasd UHAYKIUS.

5. 3aK0oH coxpaHeHU S 3JIeKTPUIECKHUX 3aPsJ0B.

6. [IpOoBOAHUKHU U AU3TIEKTPUKH.

7. MojenvpoBaHUe CUJIOBBIX JUHUH 3JIEKTPUYECKOI0 IOJIS.

8. UcTOYHHKM OCTOSAHHOTO TOKa.

9. lelicTBUSA 3JIEKTPUYECKOT O TOKaA.

10. D1eKTpUYECKUM TOK B XKUAKOCTH.

11. 'a30BBIM pa3psaa,.

12. U3MepeHHe CUJIbl TOKA aMIIEPMETPOM.
13. U3MepeHHe 3JIEKTPUYECKOr0 HANPsIKEHUA BOJBTMETPOM.
14. PeocTaT ¥ Mara3vH CONPOTHUBJIEHUH.
15. BsaumMoeicTBHe NOCTOSAHHBIX MarHUTOB.
16. MogenupoBaHMe HEBO3MOXXHOCTU pa3zeeHUs IMOJIIOCOB Mar-
HUTA.
17. MopenvpoBaHHe MarHMTHBIX NOJIE NMOCTOAHHBIX MarHHUTOB.
18. OnbIT dpcTena.
19. MarHuTHOE noJie TOKa. JJIEKTPOMAarHur.
20. [leficTBre MarHMTHOIO N0/l HA IPOBOJAHUK C TOKOM.
21. dnexkTpoaBUraTesb MIOCTOAHHOTO TOKA.
22. UccnenoBaHye IBJeHUS 3J€KTPOMAarHUTHON MHAYKIIWH.
23. OnbiThl @apajes.
24. 3aBHCUMOCTDb HallpaBJleHHUS UHAYKLMOHHOIO TOKa OT yCJIOBUK Ero
BO3HHUKHOBEHUS.
25. 3neKTporeHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopnsie pab6omsl u onsimul
1. OnbITHI 1O HAGIOEHUIO 3JIEKTPU3ALUN TeJ UHAYKIUEN U NpU
CONPUKOCHOBEHUH.
2. HccnepoBaHue OeWCTBUSA  3JeKTPUYECKOro IMoJiA  Ha
MPOBOJAHHUKHU U JUIJIEKTPUKHU.
3. COoopka u mpoBepKa pabGOThl 3JEKTPUYECKOU IeNU MOCTOSTHHOTO
TOKa.
4. saMepeHUe U peryJalupoBaHUE CUJIbI TOKA.



. U3MepeHUe U peryiupoBaHUe HaNPSXKEHUS.

6. HccinenoBaHue 3aBUCUMOCTH CUJIbI TOKa, UJAYILIEro 4epes pe-
3UCTOP, OT CONMPOTHUBJIEHUS] PE3UCTOpPA U HAMpPSHKEHUs] Ha pe3u-
cTope.

7. OnBITHI, JeMOHCTPUpPYIOLIMe 3aBUCUMOCTb 3JIeKTPUYECKOr o CO-
MPOTHUBJIEHUSI NMPOBOJAHUKA OT €ro AJIMHBI, IJIOIAAU Momepey-
HOT'0 CeYeHUs U MaTepuaJia.

8. [IpoBepka mpaBUJIa CJ0XKEHHUS HaNpsKeHUH NMpU IMocJesoBa-
TEeJIbHOM COeJUHEHHUH JBYX PE3UCTOPOB.

9. [IpoBepka npaBuJia [Jil CUJIbI TOKA PU NapasjieJibHOM COe/lU-
HEeHUH PEe3UCTOPOB.

10. OnpenesieHre paGoOThI 3JEKTPUUECKOTO TOKA, UAYIIEr0 Yyepes
pe3ucTop.

11. OnpefiesieHUe MOIHOCTU 3JEeKTPUYECKOTO TOKA, BbIJIeJsIeMOU
Ha pe3ucTope.

12. UccnepoBaHue 3aBUCUMOCTH CWUJIbI TOKA, UAYIILErO Yepes3 JaM-
MOYKY, OT HaNpsi>KEHU A Ha HeH.

13. Onpegnesnenue KII/] HarpeBaTesd.

14. UccnenoBaHue MarHUTHOrO B3aUMOJEWCTBUSA MOCTOSAHHBIX Mar-
HUTOB.

15. M3y4yeHHe MarHATHOTO MOJIsI MOCTOSTHHBIX MAarHUTOB IMPU HX
00'beIMHEHUH U pa3/eJIeHUH.

16. UccaenoBaHue AedCTBUA 3JIEKTPUYECKOT 0 TOKAa HA MAarHUTHYIO
CTpeJIKY.

17. OnbITHI, EMOHCTPUPYIOLIME 3aBUCHUMOCTb CHUJIBI B3aUMOJEN-
CTBUA KaTYyLIKU C TOKOM U MarHyWTa OT CUJIbl TOKa U HalpaBJie-
HUA TOKa B KaTyLIKe.

18. M3yyeHue felCTBUS MarHUTHOTrO MOJs HAa NPOBOJAHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3y4deHHe PaGoThl 3JIEKTPOABUTATES.

20. UsmepeHnue KII/l anekTpoaBUraTe/IbHON YCTAaHOBKHU.

21. OnbITHI 10 UCCJIEA0BAHUIO IBJIEHUSA 3JIeKTPOMarHUTHOM UHAYK-
LIMH: UCCeJloOBaHUe U3MEeHEeHHU U 3HaUueHUs U HallpaBJIeHUs UH-
AYKIJUOHHOTO TOKa.

9 knacc

Pa3aen 8. MexaHn4ecKue ABJI€HUA

MexaHHyeckoe JBUKeHUe. MaTepuasbHasg Touka. CucreMa oOT-
cyéta. OTHOCUTE/NBHOCTh MEXaHUYEeCKOro JBUXeHUs. PaBHoMepHoe
NpsIMOJIMHEeNHOe ABWXeHUe. HepaBHOMepHOe mpsiMOJIMHENHOe JBU-
keHue. CpeHsIsI ¥ MTHOBEHHAas CKOPOCThb TeJia IPU HepaBHOMep-
HOM JABH>KEHU H.
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YckopeHue. PaBHOyCKOpeHHOe NpsAMOJIMHeHHOe ABHKeHUe. CBo-
6oaHoe nageHue. OnbITel [anuies.

PaBHOMepHOe ABWXKeHHe M0 OKpYyKHOCTH. [leproa u dacTtoTa 06-
paweHusi. J/IuHeliHasas W yryoBas CKOPOCTU. lleHTpocTpeMuUTesbHOE
yCKOpeHMe.

[lepBbliit 3akoH HbioToHa. BTopo# 3akoH HelooToHa. Tpetuit 3a-
KOoH HeroToHa. [IpyHLIUI Cynnepno3uL MU CUJL.

Cusa ynpyrocTtu. 3akoH I'yka. Cusia TpeHUd: chJla TpeHUS CKOJIb-
»KeHUsI, CUJla TPEHUS NIOKOS, ipyrue BUAbI TPEHUS.

Cusia TSXKeCTHU U 3aKOH BCEMHUPHOTO TATOTEHUA. YCKOpeHUe CBO-
6oaHoro najgeHus. /IpmxeHue nsaHeT Bokpyr Cousnna (MC). IlepBas
KOCMHYecKas CKOpocTb. HeBecOMOCTb M NeperpyskKkHu.

PaBHOBecrve MaTepUalbHONW TOYKH. AGCOJIOTHO TBEpPJOE TeJo.
PaBHOBecre TBEPJOTO Tesia C 3aKpPeIJIEHHOW OCblo BpalieHusi. Mo-
MEHT CUJIbL. LleHTp TsKecTH.

HMmnysnbsc Tena. UsmMeHeHne umnysabca. UMnysbc cuibl. 3akoH
coxpaHeHUs uMnyJsbca. PeakTuBHoe gBmxenue (MC).

MexaHunyeckasi paboTa U MOIIHOCTb. PaGoTa cuJ TS>KeCTH, yIpy-
rocty, TpeHus. CBsA3b 3HEPTHUU U paboThl. [loTeHIIMa/IbHAsI SHEPTUS
Tesla, MOJHATOTO HaJ MOBEPXHOCTbIO 3eMJsd. [loTeHnuaabHas
dHeprus CXKaToW Npy>XuHbl. KnHeTHn4yeckass sHeprus. Teopema o
KHMHETUYEeCKOW BSHeprud. 3aKOH COXpaHeHHsI MexXaHUYeCKoU
9HepruM.

Hemoncmpayuu

1. Ha6irmojeHue MexXaHHYeCKOrO0 J[BMXKEHUS TeJla OTHOCHUTEJIbHO
PasHBIX TeJ OTCYETA

2. CpaBHeHHe NyTed UM TPAEKTOPUM [ABUXKEHHUS OLHOTO U TOTO Xe
TeJla OTHOCUTEJIBHO Pa3HbIX TeJ OTCYETA

3. U3aMepeHHe CKOPOCTHM M YCKOPEHHUs NMPSAMOJMHEWNHOIO JBHXe-

HUS.

. UccnenoBaHye NPU3HAKOB paBHOYCKOPEHHOTO JBUXKEHMUS.
. HaGsroenue aBH2KeHUS TeJla 10 OKPY>KHOCTH.

6. HaGurozileHue MexaHUYeCKUX AIBJIEHUH, IPOUCXOJSIIUX B CU- CTEME
oTcuéTta «Tesexka» NHpU €€ pPaAaBHOMEPHOM U YCKOPEHHOM
JIBIKEHHUU OTHOCUTEJbHO KabuHeTa PU3UKHU.

7. 3aBUCHMOCTb YCKOpPEHHs Tesia OT MacChl Tesa U JAeWCTBYHOLel
Ha HeTo CUJIBL.

8. Hab6sroeHre paBeHCTBa CUJ IPY B3aUMOJEHUCTBUU TeJl.

9. U3MeHeHHe Beca TeJsla IPHU YCKOPEHHOM JIBHKEHHH.

10. [lepegavya uMnyibca Npu B3aUMOAENCTBUU TeJl.
11. Ipeo6pa3oBaHUsA IHEPTHUU NIPU B3aHUMOAEHCTBUH TeJl.
12 CoxpaHeHHe UMIyJIbCa IPU HEYNIPYTrOM B3aUMO/ieiCTBUH.
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13. CoxpaHeHUe UMIYyJbca NPU abCOJIIOTHO YyIPYroM B3auMoOJewn-
CTBUH.

14. HabsitoaeHre peaKTUBHOTO ABUXKEHUSI.

15. CoxpaHeHHEe MeXaHUUYEeCKOUW 3HEepPruu Npu CBOOOJHOM MaJIEHUHU.

16. CoxpaHeHH e MeXaHUYEeCKON d3HEPTUU NPU JBUKEHUU TeJia MOoJ,
JefcTBUEeM NPY>KUHBI.

Jlabopamopnsie pabomst u onvimol

1. KoHcTpyHpoBaHHe TpaKTa /Jisl pa3roHa Y JlajbHeHI1ero paBHo-
MEpHOT 0 ABH>XEHUA IIapUKa UJIN TeJIeXKKH.

2. OnpepesieHUe cCpeJITHEN CKOPOCTHU CKOJIbXXEHU S 6pyCcKa WU JBU-
»KEHHUS IIapUKa 10 HAKJIOHHOM MJIOCKOCTH.

3. OnpefesieHHe YCKOPeHUA TeJa IPU PaBHOYCKOPEHHOM JIBUKe-
HUU 110 HAKJIOHHOM MJIOCKOCTH.

4. UccnefoBaHue 3aBUCUMOCTU NMYTU OT BPEMEHU INPHU PaBHOYCKO-
PEHHOM /JIBM)KeHUHU 6e3 Hauya/IbHON CKOPOCTH.

5. [IpoBepka runoTesbl: €cJad NPH PAaBHOYCKOPEHHOM JABHUKEHUU
6e3 HayaJIbHOM CKOPOCTH NMYTH OTHOCATCS KaK PsiJ, HEYETHBIX
4uceJ, TO COOTBETCTBYIOLHME NMPOMEXKYTKH BpeMeHHU OJHHa-
KOBBL.

6. UccneoBaHue 3aBUCMMOCTH CUJIBI TPEHUSA CKOJIBXKEHHUS OT CHU-

JIbl HOPMaJIbHOTO JlaBJIeHHUS.

. Onpenesnenue ko3dduLeHTA TPEHUS CKOJIBXKEHHUS.

OnpeJesieHre }KECTKOCTU MPY>KUHBIL.

9. OnpefenneHre paboThl CUJbl TPEHHUS MPH PABHOMEPHOM /[IBHKe-
HUM TeJia 10 TOPU30HTAJbHON NOBEPXHOCTH.

10. OnpeneseHre PabGoOTHI CUJIbI YIPYTOCTH NPHU NOAbEME rpysac
K CIOJIb30BaHUEM HENOABHUXKHOTO U IMOIBUKHOTO 6JIOKOB.
11. M3y4yeHre 3aKOHA COXpaHEeHHsI SHEPTUU.

[oclN|

Pa3aes1 9. MexaHM4ecKHe KOJIeGaHUs H BOJIHbI

Kosie6aTesbHOE  JBUXKEHHE. OcHOBHbIE  XapaKTEPUCTUKU
KoJIeGaHUM: MepuoJ, 4acToTa, aMIJIMTyJa. MaTeMaThudyecKHH U
NPY>KUHHBIA MasTHUKH. [IpeBpaienue 3Hepruu npu

KoJieGaTeJIbHOM JBHUXKEHUH.

3aTtyxatouide KosebaHusa. BeIHyKAeHHbIe Kojie6aHUsl. Pe3oHaHcC.
MexaHnyeckue BOJIHBL. CBoOMCTBa MeXaHHWYeCKUX BOJIH. [Ipo-
JOJIbHBIE U NIONlepeYHble BOJIHBI. /IJINHA BOJHBI U CKOPOCTb €€ pac-
npocTpaHeHHs1. MexaHu4YecKHe BOJHbI B TBEPJOM TeJle, celicMUYe-
ckue BoJsiHbI (MC).

3ByK. 'poMKOCTBb 3ByKa U BbIcOTa TOHA. OTpa)keHue 3ByKa. UH-
$pa3ByK U yIBTPaA3BYK.

18



Hemonucmpauyuu
1. HaGusrogeHue KojsebaHUM TeJ IOoJ AeHCTBHUEM CHUJIbl TSIXKECTU
U CHJIBbI yIIPYTOCTH.

. HabaroneHue kose6aHuil rpy3a Ha HUTH U Ha IPY>KUHE.

. HabsrofeHre BBIHYKJeHHbIX KOoJIe6aHUHM U pe30HaHca.

4. PacnpocTpaHeHHe NPOJOJbHBIX W IONEPEYHBbIX BOJIH (Ha Mo/e-
Ju).

5. Hab6siro/ieHe 3aBHCUMOCTH BBICOThI 3ByKa OT YaCTOTHI.

6. AKycTUYeCKUI pe30HaHC.

Jlabopamopnsie pabomsr u onvimol

1. OmnpepesieHUe YacTOThI U Nepruoa KoyiebaHUN MaTeMaTU4eCcKo-
ro MasiTHUKa.

2. OnpepeneHye 4acTOThI U epro/ia KosiebaHUN NPY>KUHHOTO Ma
ATHHUKA

3. UccnenoBaHue 3aBUCUMOCTH TepuojJa KoJieGaHUM MOJBEIIeHHO-
ro K HUTH I'py3a OT JJIMHbI HUTH.

4. UccnenoBaHue 3aBUCUMOCTH IepHU0Aa KOJIe6aHU U TPY>KUHHOTO
MasTHUKA OT MacChl rpy3a.

5. [IpoBepka He3aBUCHUMOCTH MepHoJia KoyiebaHUM Ipysa, MojiBe-
LIEHHOTO K HUTH, OT MacChl rpy3a.

6. OnbITHI, IEMOHCTPUPYIOLHE 3aBUCUMOCTb IEPHO/JA KOJIeGaHU
MPY>KUHHOTO MAasiTHUKa OT MacChl TIpy3a U KECTKOCTH
MPY>KUHBI.

7. U3MepeHHe yCKOpeHUs] CBOGOIHOTO MaJeHHs.

w N

Pa3gen 10. 3/1eKTPOMarHUTHOE oJie U 3/IEKTPOMarHuTHbIE BOJTHBI

JJIeKTPOMarHMTHOE TMoJie. JJIeKTPOMarHuTHble BoJIHbI. CBOMCTBaA
3JIEKTPOMarHUTHBIX BOJIH. lllkaJsia ajileKTpOMarHUTHBIX BOJIH. Hc-
MMOJIb30BaHHE 3JIEKTPOMAarHUTHBIX BOJIH JIJIsI COTOBOM CBSI3H.

JJleKTpOMarHuTHasi npupoaa cBeta. CKOpocTb cBeTa. BoyiHOBBbIE
CBOMCTBa CBeTa.

Hemoncmpayuu
1. CBoiiCcTBa 3/1IEKTPOMAarHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBa cBeTa.

Jlabopamopuvie pabomovr u onvimul
1 H3yyeHue CBOHCTB 3JIEKTPOMAarHMUTHBIX BOJIH C IMOMOILbIO MO-
6usbHOrO TesedoHa.

Pa3aen 11. CBeTOBBIE ABJIEHUSA

JlyyeBast Mozenb cBeTa. UcTouHukH cBeTa. [IpssiMosnHeliHOe pac-
npocrpaHeHue cBeTa. 3atMeHusa CosHua u Jlynsl. OTpakeHue cBe-
Ta. [l;110cKoe 3epkasio. 3aKOH OTpPaKEHUS CBETA.



[IpesiomieHHe cBeTa. 3aKOH IpeJsioMJieHUs cBeTa. [losiHOe BHY-
TpeHHee OTpaxkeHUe cBeTa. McnoJsib30BaHUE MOJHOTO BHYTPEHHETO
OTpaKeHUs B ONITUYECKUX CBETOBO/IAX.

Jlunzsa. Xop nydyedt B auH3e. OnTUdeckasa cucrtema ¢oToanmnapa-
Ta, MUKpockona u Tesieckona (MC). ''na3 kak onTuieckasi CHCTeMaA.
BJIM30pYKOCTB U JA/IbHO30PKOCTh.

PasJsiockeHue G6esioro cBeTa B cnekTp. OnbiTel HbhioToHa. Ciioxe-
HHeEe CIIEKTPaJIbHbIX IIBE€TOB. AI/ICHepCI/IH cBeTa.

Hemonucmpauyuu
1. [IpAMoJsiMHeHHOe paclnpocTpaHeHUe CBeTa.
2. OTpaxkeHHe CcBeTa.
3. MonyyeHue u306pa>keHUMN B MJOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJax.
4. IlpesioMJieHHMe CBeTA.
5. OnTu4yeckuid CBETOBO/I.
6. Xoz siydel B cobuparoliei JUH3e.
7. XoJ siyded B pacceuBarollley JIMH3e.
8. INosiyueHre U3006paKEHUU C TOMOIIbIO JIMHS3.
9. MlpuHnun AedcTBUA oToanmnapaTa, MUKPOCKONA U TeJeCKO-
na.
10. Mopgens ria3sa.
11. PassioxkeHue 6GeJsioro cBeTa B CIIEKTP.
12. Ilony4yeHue Gesioro cBeTa IIPH CJI0XKEHUU CBeTa Pa3HbIX 11BETOB.
Jlabopamopnsie pab6omsl u onsimol
1. UccnepoBaHre 3aBUCHMOCTH yIJla OTPa)KeHHsI CBETOBOIO Jly4ya
OT yrJia naZeHus.
2. M3yyeHHe xapaKTepHUCTUK U306paXkeHHs IpeiMeTa B [IJIOCKOM
3epkadJie.
3. HccanenoBaHue 3aBUCHMOCTH yTJa NMpeJOMJIeHHsI CBETOBOIO JIy-
Yya OT yrJa NaJleHUs Ha I'paHULle KBO3JyX—CTEKJI0».
4. MosryyeHUe U306 paKeHUH € TOMOILbIO CO6MpaoLel JINH3BIL.
5. OnpepneneHue GOKYCHOrO pacCTOSAHUS M ONTUYECKOH CUJIBI CO-
GUpawIlel JUH3bI.
6. OnbITHI 10 Pa3JIOXKEHHUIO 6eJIoro cBeTa B CIIEKTP.
7. OnbITHI 110 BOCIPUSATHIO 1|BeTa NPEJMETOB IIPU UX HAGJIIOJAeHUHN

yepes 11BeTOBble PUJIBTPHI.

Pa3aen 12. KBaHTOBBIE IBJIEHUS

OnbrTel Pe3zepdopa v nyianetapHas Mozesb aToMa. MoJiesib aTo-
Ma bopa. UcnyckaHue u norJioneHue ceeta atroMoM. KBaHThl. Jlu-
HelYaTble CIIEKTPHI.

PaguoakTuBHOCTb. Asbda-, 6eTa- U raMmMma-usJjydeHus. Ctpoe-
HUe aTOMHOro siapa. HykJioHHas MoeJib aTOMHOTO sipa. U30Tomnbl.
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PaguoakTuBHbIe npeBpaileHusa. [lepuos moJsypacnaja aTOMHBIX
anep.
fAnepHble peakuu. 3aKOHBI COXPaHEHUs 3apsJOBOTO U MacCOBO-
ro yuces. JHeprus CBs3U aTOMHBIX s/iep. CBA3b MacChl U 3HEPTUHU.
Peaknuu cuHTe3a u AeseHus sagep. Uctounuku sneprun CoJiHLA U
3Bé3g (MC).
flnepHas sHepreTuka. [leicTBUA pailHOAaKTUBHBIX U3JIYyUeHUH Ha
»XHUBble opraHusmsbl (MC).
Hemonucmpauyuu
CrneKTpbI U3JIYYEHUS U MOTJIOMEHUS.
. CnexTphbl pa3/iMYHbIX ra30B.
CrniekTp BoZOpoOJa.
HabusroieHue TpeKOB B KaMepe BusibcoHa.
Pa6oTa cuéTurvKa MOHU3UPYIOLUX U3TYyYeHU .
. Peructpanusa ussydeHUs NMPUPOAHBIX MUHEPAJIOB U IMPOAYK-
TOB.
Jlabopamopnsie pabomst u onvimol
1. HaGurogeHHe CIJIONIHBIX U JIMHEWYaTbhIX CIEKTPOB H3Jyde-
HUS.
2. UccnepnoBaHue TpeKOB: U3MepPEHHe SHEPTHUH YacTHULbI 10 TOP-
Mo3HOMY nyTH (1o dororpadusam).
3. U3MepeHHe paarvoaKTUBHOTO ¢oOHa.

ok Wi

IIOBTOpPUTE/IbLHO-06061AIIINH MOAY/Ib

[ToBTOpHUTENBLHO-06006IAOIIMA MOAYJIb MpeAHA3HAYeH MJis CH-
CTeMaTH3aluu U 06GOOIIEeHUsT MPEeJMETHOr0 COJlepKaHUs U OMbITa
JleITeJIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEr0 Kypca GU3U- KU,
a TakKe AJ1s1 OATOTOBKH K OCHOBHOMY rOCyZJapCTBEHHOMY 3K- 3aMeHy
1o ¢pusukKe sl 00yJaOLNXCs, BBIOPABIIMX 3TOT y4YeOHBIN IpeAMeET.

[Ipy U3yyeHUU JAaHHOrO MOAYJISI Peaju3ylTCs U CUCTEMAaTU3U-
pyOTCS BUJBI eI TeJbHOCTH, HA OCHOBE KOTOPbIX 06ecleynBaeTCs
JOCTHXKEeHMe NpeAMEeTHBIX U MeTalpeJMeTHBIX IIJIaHUPYeMbIX pe-
3y/JbTaTOB 06y4eHUs, GopMUPYyeTCs eCTeCTBEHHO-Hay4yHasi rpaMoT-
HOCTb: OCBOE€HHE Hay4YHbIX METO/I0B HCCJIeJ0BaHHUS sIBJ€HUN NpPHUpPO-
JAbl U TEXHUKH, OBJIaJIeHHEe YMEHHUSIMU 00'bsICHATh PpHU3nUecKUe sB-
JIeHUs, IpUMeHsAs MoJIlydeHHble 3HAaHUs, pellaTb 3ajayd, B TOM
YUCJie KayeCTBEHHbIE U SKCIIepUMEeHTaJIbHBbIE.

[IpyHLMOHANIBHO AeSATEeJbHOCTHBIM XapaKTep JaHHOTO pasjesa
peasy3yeTcs 3a CYET TOro, YTO yyalluecs BBINOJHSIIOT 3aJlaHus,
B KOTOPBIX UM NTpeJJiaraeTcs:



- Ha OCHOBE MOJIyYeHHbIX 3HAHUM pacno3HaBaTh U HAYYHO OO'BsIC-
HATb QU3UYECKHEe SIBJIEHHUs B OKpYXKalollled MpUpojie U TMOBCEeJ-
HEBHOMU KU3HU;

- HCMO0JIb30BaThb Hay4Hble METOJbl HCCJeJOBaHUS (PU3UYECKUX SB-
JIeHUH, B TOM 4MCJie [Jis MPOBEPKU TUIIOTE3 U MOJIyYeHUs Teope-
TUYECKHUX BbIBOJOB;

- 00'bSICHAATh Hay4YHbI€ OCHOBBI HAH00JIee BaXKHbIX IOCTUXKEHUH CO-
BpPEeMEHHBIX TEXHOJIOTUM, HanpUMep, NPAaKTUYECKOTO UCI0JIb30-
BaHUs pa3/IUMYHBbIX UICTOYHUKOB 3HEPTUU HA OCHOBE 3aKOHa Ipe-
BpallleHUS U COXpaHEeHUs BCEX U3BECTHBIX BU/IOB 3HEPTUU.
Kaxxziass 13 TeM JaHHOro pasjesa BKJIKYaeT 3KCIepUMEHTaJbHOE

hccaejoBaHue o006006mjaoIero xapakTepa. Pa3znesn 3aBepiiaeTcd

NpoBeJIEeHHEM [UArHOCTUYECKOW U OLIEHOYHOM paboThl 3a KypcC OC-

HOBHOM IIKOJIBI.
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NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «®U3UKA>»
HA YPOBHE OCHOBHOI'O OBLLEFTO OBPA30BAHUA

Usyuenne ydye6Horo mpeamera «Pusuka» Ha ypoOBHE OCHOBHOTO
o61iero o6pasoBaHUs JOJDKHO 0OecledyuBaTh JOCTHXKEHHE CJIefyIo-
IMKUX JIMYHOCTHBIX, MeTaHpe,[[METHbIX nu Hpe,ElMeTHI)IX O6pa3OBaTeJH)-
HbIX pe3yJIbTaTOB.

JMMHOCTHbIE PE3YNIbTATDI

Ilampuomuueckoe eocnumanue:

—IposiBJIEHHEe HHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoit GU3nYeCcKor HAYKH;

—I[EHHOCTHOE OTHOUIeHUEe K /[OCTHXKEHUSM POCCUUCKUX Y4é-
HBbIX-QU3HUKOB.

I'pasicoanckoe u OyxX08HO-HPABGCHIEEHHOE GO0CHUMAHUE:

—TOTOBHOCTb K aKTHUBHOMY y4aCTHIO B O0OCYX/IeHUU OOIeCTBEHHO-
3HAYUMBIX U 3THUYECKUX NMPO0O6JeM, CBA3aHHBIX C MPAKTHYECKUM
NpUMeHEHHUEM JJOCTHKeHUN PU3UKHY;

—O0CO3HaHHEe Ba)KHOCTH MOPaJIbHO-3TUYECKUX NPHUHIUIIOB B Jesl-
TeJbHOCTH YYEHOTO.

Icmemuueckoe eocnumanue:

—BOCIpUATHE 3CTeTUYECKUX KayecTB GPU3MUECKON HayKu: eé rap-
MOHHWYHOIO NOCTPOEHMUs, CTPOTOCTH, TOYHOCTH, JIAKOHUIHOCTH.
Ilennocmu Hayuno2o no3HaHusA:

—OCO3HaHMe LLeHHOCTH PU3NYeCKOH HayKH KaK MOLIHOI'0 HHCTPY-
MeHTa NO3HAaHUA MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHeH-
LIel COCTaBJIAWILEN KYJbTYPhI;

—pa3BUTHe Hay4YHOH JI0603HATEJBHOCTH, HUHTEepeca K hccieoBa-
TeJIbCKOHW eATeJbHOCTH.

Dopmuposanue Kyabmypbl 300P06bA U IMOUUOHATIbHOZO
onazononyuus:

—OCO3HaHUe LIEHHOCTU 6e30nacHoro o6pasa »HU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BXKHOCTH IpaBUJ 6e30I1aCHOr0 MOoBeje-
HUS HA TPAHCIOPTeE, Ha AOPOTraX, C 3JIeKTPUYECKUM U TelJIOBbIM
060pyAOBaHHEM B JJOMAIIHUX YCJA0BUAX;

—cbOpMUPOBAHHOCTb HaBblKa pedJieKCUH, IpHU3HaHUEe CBOero mnpa-
Ba Ha OIIMOKY U TAKOTO0 »Ke IIpaBa y ApPyroro yesjaoBekKa.
Tpyooeoe éocnumanue:

—aKTHUBHOE y4yacTHe B pelleHUU NpaKTUYeCcKHUX 3aJay (B paMKax
CceMbH, LIKOJIbI, TOPOJa, Kpasi) TEXHOJIOTUYECKON U COLlHaJbHOU
HaNpaBJIEHHOCTH, TPEOYIOIIUX B TOM 4YHCJIe U PU3IUIECKUX 3HA-
HUH;



—HUHTepec K MpPaKTUYeCKOMY U3y4YeHUI0 npodeccuit, CBsI3aHHBIXC
dusuKou.

IKonozuueckoe 6ocnumanue:

—oOpHeHTal U Ha NpUMeHeHue PU3NUYEeCKUX 3HAaHU M JJi1s1 pelieHus
3a/1a4 B 006J1aCTH OKpY»Karolei cpe/ibl, IJIAaHUPOBAHHUS OCTYIIKOB
U OLIEHKH MX BO3MOXKHBIX ITOCJIEACTBUM JIJIsl OKPYKaoIlel cpe/ibl;

—O0CO3HaHHe r7106aJbHOI0 XapaKTepa 3KOJIOTHYeCKUX NMpo6jeM U
NnyTel UX pelleHus.

Aoanmauyus 00yuarOwezocs K U3MeEeHAI0OUUMCA YC1068U-

AM COUUAILHOU U NPUPOOHOIL CPeObl:

—INOTpPeO6HOCTh BO B3aUMMOJIEMCTBUU NPU BBINOJHEHUH HCCJeloBa-
HUH U NpoeKToB (pU3UYECKON HaNpaBJIEHHOCTH, OTKPBITOCThb
ONBITY U 3HAHUAM JPYTUX;

—TIOBBIIIEHNE YPOBHSA CBOEH KOMIIETEHTHOCTH Yepe3 IpaKTHUe-CKYI0
JesATeNbHOCTD;

—noTpe6HOCTh B GOPMUPOBAHUU HOBBIX 3HAaHUN, B TOM uuciae Gop-
MYJUPOBATh HJEU, MOHATHs, TUIOTE3bl 0 GU3NIECKUX O00'bEKTAXU
SIBJIEHUSIX;

—oco3HaHUe J1ePUIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH
B 06y1acTH GU3UKY;

—IIJIJAHUPOBAHHUE CBOEro Pa3BUTHUS B NPUOOPETEHHUH HOBBIX PU3U-
YeCKHX 3HAHUH;

—CTpeMJIeHUEe aHaJIM3WPOBaTh U BBIABJATH B3aMMOCBA3U NPHUPO-
Jbl, 00111eCTBA U 9KOHOMHUKH, B TOM YHCJIE C UCITOJIb30BaHHUEM (U-
3UYeCKUX 3HAaHUH;

—OlleHKa CBOUX JeHCTBUU C YYETOM BJIMAHHS Ha OKPYKAIOIILYIO
cpeny, BO3MOXHBIX IJ106a1bHbIX MOCJIEACTBUH.

METAMNPE/METHBIE PE3Y/IbTATbI

yHMBepcal'Ibele No3HaBaTeJIbHblE AEI‘/]CTBMH

bazoevle nozuueckue oeiicmeust:

—BBISIBJISITh U XapaKTEpPU30BaThb CylleCTBEHHbIe MPU3HAKH OOBEK-
TOB (sIBJIEHU);

—YyCTaHaBJIMBATh CylLlleCTBEHHbIN MPU3HAK KJIaCCUPUKALIMHU, OCHO-
BaHUA /151 06001eHUs U CPABHEHUS;

—BBIfIBJISITh 3aKOHOMEPHOCTH M NPOTHBOpPEYHs B pacCMaTpHUBae-
MbIX GaKTaX, JAHHBIX U HAGJIIOJEeHUAX, OTHOCAIIUXCA K Ppusnde-
CKHUM SIBJIEHUSIM;

—BBISIBJISITh NIPUYUHHO-CJIEJCTBEHHbIE CBS3U MPU U3y4YeHUU Ou3u-
YeCKUX SIBJIEHUH U MPOIECCOB; /eJiaTh BBIBOJbI C HCIOJb30BaHHU-
eM JIeIlYKTUBHbIX U WHJAYKTHUBHBIX YMO3aKJ/IIOYEeHUH, BbIJBUTaTh
TUNOTE3bl O B3AUMOCBS3SIX GU3UUECKUX BEJIUUHH;
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—CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pelieHUs yyeOGHOU ¢usnuue-
CKOWU 33/1auM (CpaBHEHHE HECKOJIbKHUX BADUAHTOB pellleHUs], Bbl- 6Op
HauboJIee MOAXOAAILEr0 C YYETOM CAMOCTOSITE/NILHO BbIJIEJIeH- HbIX
KpUTepHeEB).

Ba3zoevie uccnedoosamenvckue oeiicmeusn:

—MHCI0Jb30BaTh BONPOCHl KaK MCCAeJ0BaTeJbCKUN WHCTPYMEHT
MO3HAHUS;

—IPOBOJAUTH [0 CAMOCTOSITEJbHO COCTaBJEHHOMY IlJIaHY OINBIT, He-
CJIOXKHBIA (QU3UUYECKUN IKCIEPUMEHT, HeGOJIbIIOe HCCeloBaHUE
dusnUecKoro siBJeHUS;

—OlLleHUBaTh Ha NPUMEHHUMOCTb U JJOCTOBEPHOCTb MHOPMAIHIO,
MOJIy4YeHHYI0 B X0/le UCCJIeJOBaHUS UJIU 3KCIIEPUMEHTA;

—CaMoCTOsATeNbHO GOpPMY/IHPOBaTh 06061eHUsT U BbIBOJAbI IO pe-
3yJbTaTaM NPOBeJEHHOr0 HaGJII0JeHUs, ONbITA, UCCIEeJ0BaHUS;

—IPOTHO3UPOBATh BO3MOXKHOe JajibHellllee pa3BUTHE GU3UYECKUX
MPOLLECCOB, a TAKXKe BbIIBUTATh MPeANO0JI0XKEHHUA 06 UX pa3BUTHU
B HOBBIX YCJIOBUSIX U KOHTEKCTAaX.

Paboma ¢ ungpopmayueii:

—IpPHUMEHSATh pa3JUYHble MEeTO/bl, UHCTPYMEHTHI U 3aMPOCHI NIPU
MoHcKe U oT60pe MHPOPMALIMH MM JAaHHBIX C YYETOM NpeJio-
>KEHHOU yueb6HOH pU3niecKoH 3aJa4u;

—aHa/JIM3UpPOBaTh, CUCTEMATH3UPOBATb U HHTEPNPETHUPOBATH HH-
dopmanuio pazsIMIHbBIX BUJL0B U GOPM NpeCTABJIEHUST;

—CaMOCTOSITEJIbHO BbIOWPATh ONTHMaJIbHYIO GOpMy MNpeacTaBJie-
HUSA MHPOpMAMM U HJIIOCTPUPOBATH pellaeMble 33aJladyul He-
CJIOKHBIMHM CXeMaMH, AruarpaMMaMH, UHOU rpadpuKod U UX KOM-
OMHaIUAMH.

YHuBEpCa/ibHble KOMMYHWKATMBHbIE AEMCTBUA

Oobwenue:

—B X0/le 06CYyX/JeHUsI y4eOGHOr0 MaTepuasa, pe3yJibTaToOB Jiabopa-
TOPHBIX pabOT U NPOEKTOB 33/|laBaTh BOINPOCHI MO CYIIECTBY 06-
Cy’/laeMOM TeMbl U BbICKa3bIBaTh H/IeH, HalleJIeHHbIe Ha pellle- HUe
3a/1a4M U NoAJep>KaHue 6JIaroKeaTeJbHOCTH OOIIEeHUS;

—COIOCTABJISITh CBOU CYX/JIEHUS C CYXKJ€HUSAIMHU JPYTUX yYaCTHU-
KOB /IMaJIora, 06HAPYKUBATh Pa3JINUHE U CXOCTBO MO3ULHH;

—BBIpPaXXaTh CBOI0 TOYKY 3pEHUS B YCTHBIX U MUCbMEHHbBIX TEKCTAX;

—ny6JNYHO MPEACTABJATh Pe3yJIbTAThl BBINOJHEHHOr0 PpU3UIECKO-
ro ONbITa (3KCNEPUMEHTA, UCCJIeIOBAHUS, TPOEKTA).
Coemecmuasn oesmenvrnocms (compyonuuecmeo):

—TIOHUMAaTh U UCIO0JIb30BATh MPENMYIeCTBA KOMaH/IHOU U UH/IU-
BUJIyaJIbHOH paboThl MPU pelleHHHM KOHKPETHOU (U3UYecKOou
npo6JeMbl;



—INpUHUMATh LM COBMECTHOU JesTeJlbHOCTH, OpPraHHW30BBIBATHb
JleHCTBHS 1O €& JOCTHMXKEHHUIO: paclpelessTb POJIH, 06GCYKIAThb
MPOIECCHl U pe3yJibTaThl COBMECTHON paboThl; 060611aTh MHEHUS
HECKOJIbKUX JIIOJIeH;

—BBINOJIHATD CBOI 4YacCTb paGoOThl, AOCTUrasl KA4eCTBEHHOro pe-
3yJIbTaTa 0 CBOEMY HallpaBJIEeHHIO U KOOPJUHUPYSA CBOU Jei-
CTBUS C APYTUMHU YeHaMU KOMaH/bl;

—OlLleHHBaTh Ka4yeCTBO CBOEr0 BKJIa/la B O6GIMHU NPOAYKT 1O KpUTe-
pusAM, CaMOCTOsATeJIbHO CGOPMYJIMPOBAHHBIM YYaCTHUKAaMHU B3a-
UMOJIENCTBUS.

YHuBepCasibHble perynsTuBHble Ael;'iCTBMFI

Camoopzanuzayusn:

—BBIABJISATh NPOGJEMBI B )KU3HEHHBIX U Y4€GHBIX CUTYaALUSIX, TPe-
OyIOIIUX AJi1S pelieHuss GU3UYECKUX 3HAHUH;

—OPpHEHTUPOBATHCS B Pa3JIMYHBIX MOAX0AAaX MPUHATUS pellleHUH
(uHAMBUAYAJIBHOE, IPUHSTHE pELIeHUs B TpyIIe, IPUHATHE pe-
LIeHUH rpynmnom);

—CaMOCTOSITeJIbHO COCTABJIATh aJTOPUTM pelieHuss GU3UIecKou
3a/layM WUJIM IJIaHa MCCJIelOBaHUS C YYETOM HUMEKIUXCS pecyp-
COB M COGCTBEHHbIX BO3MOXHOCTeH, apryMeHTUPOBaTh NpejJara-
eMble BapMaHThI pellleHHH;

—/JieJlaTh BbIGOP M 6paTh OTBETCTBEHHOCTD 3a pellleHHe.
Camoxonmposns (pegprexcus):

—/aBaTh a/leKBaTHYIO0 OLleHKY CUTyallM{ U IpeJJjlaraThb IJ1aH eé 13-
MeHeHUSs;

—O00O'bACHATD NPUYUHBI AOCTHXKeHUs (HeJOCTHXKeHH:A) pe3yJbTaToB
JesiTeJIbHOCTH, laBaTh OLleHKY IPUOOPEeTEHHOMY ONBITY;

—BHOCHUTb KOPPEKTHUBBI B JIeATeJbHOCTb (B TOM YMCJ/e B XOJ BbINOJI-
HeHUA QU3NYECKOI'0 HCCJIeJO0BAaHUA WM MPOeKTa) Ha OCHOBE HO-
BBIX OOGCTOATEJbCTB, M3MEHUBIIUXCS CHUTyalU#, YCTaHOBJIEHHBIX
OIIM 60K, BOSHUKIIUX TPYLHOCTEH;

—OILleHUBATb COOTBETCTBUE pe3yJ/bTaTa LieJU U YCI0BUAM.
IDmoyuonanvnolit unmenneKkm:

—CTaBUTb cebs1 Ha MeCTO APYyroro yejoBeKa B Xo/ie cliopa UJH Ayc-
KyCCHH Ha Hay4YHYIO TeMy, IOHUMaTb MOTHUBBI, HAMEepeHHUS U JIO-
TUKY ApYyTroro.

Ilpunamue cebsn u opyzux:

—IpU3HABATh CBOE MpPaBO Ha OMIMOKY NPU pelieHUH PU3HUYeCKUX
33/]a4 UJIU B YTBEPKJEHUSIX HA Hay4YHble TEMBI U TaKOe e IpaBo
JApyroro.
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NPEAMETHbBIE PE3Y/NIbTATDI
7 Knacc

[IpeaMeTHBbIe pe3ybTaThl HA 6A30BOM YPOBHE JOJIKHBI OTPaXKaTh
cpOpMHUPOBAHHOCTD ¥ 00YYAIOIIUXCS YMEHUM:

—HCIO0Jb30BaTh MOHATHS: PU3UUYECKHE U XUMUUYECKHe sIBJEeHUS;
HabJIIoieHu e, 3KCIIEPUMEHT, MO/leJib, TUIIOTe3a; e AUHUIbI QU3 U-
YeCKHUX BeJIMUMH; aTOM, MOJIeKyJla, arperaTHbIe COCTOsIHUS Bellle-
cTBa (TBEpOE, XKUJAKOE, ra3000pa3Hoe); MeXaHUYeCKOoe JIBUXKEHUE
(paBHOMEpHOE, HEpABHOMEpPHOE, NPSIMOJUHENHOE), TPAEeKTOpUS,
paBHOJZIeMcTBYIOIAs cUJI, AedpopManud (ynpyras, jaacTudyeckas),
HEBECOMOCTb, COOG a0 IIecs COCybl;

—pasauyaTth sfABjaeHUsA (Auddy3us; TenjoBoe JABMKEHUE YaCTUL] Be-
LIeCTBa; paBHOMEpPHOe /[BI)KEHHEe; HepaBHOMEpPHOe J[BHXKeHUE;
WHepLHUs; B3aUMOJEWCTBUE TeJs; paBHOBecue TBEPABIX TeJ C 3a-
KpeIJIEHHOM OCbl0 BpallleHHs; nepesaya JaBJeHUsI TBEPAbIMU Te-
JIaMH, )KHUJKOCTSIMU U radaMy; aTMochepHOe JjaBjeHue; [IJIaBa- HUe
TeJ; TNpeBpalleHUsT MeXaHUYeCKOW 3Hepruu) Mo OMHCAHHUI0 UX
XapaKTEepPHbIX CBOWCTB U Ha OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIUX
JlaHHOe PpU3UYecKoe sIBJIEeHUE;

—Ppacrno3HaBaTh NPOsIBJIEHHE U3YYEeHHbIX PU3UYECKUX SIBJEHUH B
OKpy>KalolleM MHupe, B TOM 4yHcJie Gu3udecKkue sABJEHUS B IIpU-
pojie: NIpyUMepbl ABHUXKEHUS C Pa3JIMYHBIMH CKOPOCTSAMH B )KUBOU
Y HEeXXUBOU NpUpOJe; AelCTBHUE CUJIbl TPEHUS B IPUPOJE U TeXHU-
Ke; BJIUsIHMe aTMocdepHOro JlaBJleHUs Ha )KMBOUM opraHusmM; nJja-
BaHUe pbIO; pblyaru B TeJle 4yesJOBeKa; NPU 3TOM IepeBOAUTH
NIPaKTUYeCKyl0 3a/ilayy B y4eOGHYIO, BblAe/NATH CylleCTBEHHble
CBOMCTBa/Npu3HaKU GU3NIECKHUX SBJIEHUH;

—OIHMCbIBaTh U3yYeHHble CBOHCTBA Tes U pU3UYECKHe sIBJEeHUSs, UC-
nosb3ysa ¢usanyeckre BeJUYUHBbI (Macca, 06'bEM, IIJIOTHOCTDb Be-
L1ecTBa, BpeMs, IyTh, CKOPOCThb, CPeHASA CKOPOCTb, CUJa YIPY-
rOCTH, CUJIa TSXKEeCTH, Bec TeJla, CUJla TpeHUs, AaBieHue (TBEpJo-
ro TeJia, )KUJKOCTH, ras3a), BbITaJKUBalo1las CKUJia, MeXaHUu4yecKas
paboTa, MOLIHOCTD, IJIEYO CUJIbI, MOMEHT CHUJIbl, KO3pPULIUEHT
[0JIE3HOTO JeHCTBUS MEeXaHHW3MOB, KUHeTHYecKass U NMOTEeHIU-
aJibHas1 3HepPrus); NpyU ONMCAHUU IPABUJIbHO TPAKTOBATb GU3U-
YeCKHUH CMBbICJI UCI0JIb3YEMBIX BEJIMUYUH, UX 0003HAYEeHUs U eiU-
HUIbl PU3MYECKUX BEJIMYHUH, HaXOAUTb GOPMYJbl, CBA3BIBAIO-
mye JaHHyo (U3NYECKyl BeJHYUHY C JPYTMMH BeJUYHHaAMH,
CTPOUTH rpadUKU U3yYEHHbBIX 3aBUCUMOCTeN PU3NYECKHUX BeJIHU-
YUH;

—XapaKTepU30BaTh CBOUCTBA TeJl, U3NUYecKUe ABJIEHHUS U IpolLiec-
Cbl, HCNIOJIb3Y$ NIPaBUJIa CA0XKEHUS CUJ (BAOJIb OJHOU MpsIMOH),



3akoH ['yka, 3akoH [lackasis, 3akoH ApxHMe/a, IPaBUJIO PaBHO-
Becus pblyara (6J10Ka), «30JI0TO€ MPaBUJIO» MEXAaHUKH, 3aKOH CO-
XpaHeHUs] MeXaHW4YeCKOU 3HePTHH; IPU 3TOM JIaBaTh CJOBECHYIO
GopMyIMPOBKY 3aKOHA U 3alMCbIBATb €ro MaTeMaTHU4YeCKOe Bbl-
pakeHue;

—O00BsACHATh QU3UUYECKUE SIBJIEHUS, MPOLLECChl U CBOMCTBA TeJl, B
TOM YHCJIe U B KOHTEKCTe CUTyalMil NpaKTUKO-OPHUEHTHUPOBaH-
HOro XapaKTepa: BbISBJATb NPHUYUHHO-CJEeLCTBEHHbIE CBS3H,
CTPOUTH 00bsICHEHUE U3 1—2 JIorMYecKHX 11aroB C ONOpPOX Ha
1—2 u3y4yeHHBbIX CBOHCTBA GU3NYECKUX SIBJEHUH, PU3UUECKUX
3aKOHa MJIM 3aKOHOMEPHOCTY;

—peuiaTh pacyéTHbIe 33Ja4u B 1—2 el cTBUS, UCNI0JIb3Yysl 3aKOHBI
1 dopMyJibl, cBsA3bIBalole GU3NYeCKUe BeJIMYUHbI: HA OCHOBE
aHaJ/IM3a YCJOBHUSA 3a/lauM 3alHCbIBaTh KpaTKoe YCJOBHUE, NOJ-
CTaBJISATh GU3MUYECKHEe BEJUYHUHBI B $OPMYJIbl U IPOBOAUTH pac-
4éThbl, HAXOAUTh CIIPAaBOYHbIE JAaHHbIE, HEOOX0JUMBbIe JJIs pelle-
HUS 33/lay, OLlEHWBAaThb PEaJUCTUYHOCTh IMOJyYeHHOU ¢usuye-
CKOU BeJINYMHBI;

—Ppacrno3HaBaThb NPO6JEeMbI, KOTOPbIE MOKHO PEMIUTh TPU MOMO LU
du3nyecKux MeTo/0B; B ONMMCAHUU HCCIe[J0BAaHUSA BbIAEISATh IPO-
BepsieMoe NpeJIoJioKeHHe (FrunoTesy), pasjndaTb U UHTepIpe-
TUPOBaTh NOJIYyYeHHBIH pe3yJsbTaT, HaXOAWUTb OLIMOKHU B XoJe
OIIBITA, ZleJIaTh BBIBO/BI IO €0 pe3yJ/ibTaTaM;

—IpPOBOAUTbL OMNbITHl N0 HAGJIOAEHUI0 PU3UYECKUX SBJEHUH HIU
dusnyeckux CBOHCTB Tes: GOpPMYyJHPOBATb IpOBepsieMble NpeJ-
M0JIOXKEHUS], COOUpPATh yCTAaHOBKY U3 NPe/JI0KEHHOr0 060pyi0Ba-
HUS$, 3alIUCBbIBATh X0/, ONbITa U GOPMYJINPOBATH BbIBOJbI;

—BBINOJHATH NpPsAMble U3MePeHHUs PACCTOAHUSA, BpeMeHH, MaCChI
TeJsla, 06'b€Ma, CUJIBI U TeMIlepaTypbl C UCIOJb30BaHHEM aHAJIOrO-
BbIX U LIMPPOBBIX NPHUOOPOB; 3aMCbIBATh NOKa3aHUA IPUGOPOB
Cy4éTOM 3a/laHHOM a6COIIOTHON MOTPEIIHOCTU U3MEePEHUH;

—IpOBOAUTbL MUCCJIe[J0BaHHE 3aBUCHUMOCTH OAHON usnyeckoil Be-
JIMYUHBI OT APYTOH C MCIIOJIb30BAaHHEM IPSIMbIX U3MepeHUl (3a-
BUCUMOCTH NYTH PAaBHOMEPHO JBMXKYIErocs TeJa OT BpeMeHH
ABH>KEHUA TeJsla; CUJIbl TPEHHUS CKOJIbKeHUA OT Beca TeJa, Kade-
CcTBa 06pa6GOTKU NOBEPXHOCTEN TeJl 1 HE3aBUCHUMOCTHU CHJIBI Tpe-
HUS OT MJIOIAAHU COMPUKOCHOBEHHUSA TeJI; CUJIbl yIPYTOCTH OT Y-
JIMHEHUSsI NMPY>KUHbI; BbITAJKUBaOIlel CUJIbl OT 06'bEMA NOrpPy-
YKEHHOM 4YacTHU TeJsa U OT MJIOTHOCTH XUJKOCTH, e€é He3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT IVIyGHHBI, Ha KOTOPYIO MOTPYKEHO TeJIO0;
yCJIOBUH NJIaBaHUS TeJl, YyCJIOBUM paBHOBeCHS pblyara u 6JI0KOB);
y4acTBOBaTh B IJIAHWPOBAaHUU Y4YeGHOTrO HCCJAeJOBaHUs, COGU-
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paTh YCTAHOBKY Y BBINOJIHATH U3MEPEHUS, CAeaysl NpeI0oKeH-
HOMY IJIaHy, PUKCHPOBATh pe3yJIbTaThl IOJyYeHHOU 3aBUCUMO-
CTH pU3NYECKUX BEJIMYUH B BU/JE NPeJJIOKEHHbIX TabJIUL, U Irpa-
$uUKOB, fesaTh BEIBOEI 10 pe3yJibTaTaM HCCJIeOBAHUS;

—IpPOBOAUTH KOCBEHHble HW3MepeHUs] PU3UYECKUX BEJUYUH (MJIO0T-
HOCTb BellleCTBa XUJKOCTH WU TBEPJOro TeJsa; CUJa TPEHUS CKOJb-
>KEeHUs; JlaBJeHUe BO3/yxa; BbITaJKMBawllas CUJa, JeNCTBYIO-
1jasi Ha NOrpy»KEHHOE B XKU/JKOCTb TeJl0; KO3PPULIMEHT N0JIe3HO-
ro JAelcTBUS NPOCTbIX MeXaHW3MOB), cjeAysl MNpeJJo’KeHHOH
WHCTPYKILUHU: IIPU BbINIOJIHEHUU U3MepeHHUH coOupaTh 3KCIepu-
MEeHTaJIbHYI0 YCTAaHOBKY U BbIUMCJISITh 3HaUeHHE UCKOMOMW BeJIu-
YUHBI;

—cCo6JII0/IaTh MpaBUJia TeXHUKHU 6e30MacHOCTH Nmpu paboTe C jabo-
paTOpHBIM 060pylOBaHUEM;

—YVKa3blBaTb NPUHLUIBI JeHCTBUA NPUGOPOB M TEXHUYECKHX
YCTPOWCTB: BeCbl, TEPMOMETP, IUHAMOMETP, COOG A0 ECH CO-
cy/Zibl, 6apoMeTp, pblyuar, MOJABHKHbIA U HENOABUKHBIN 6JIOK, Ha-
KJIOHHas MJIOCKOCTb;

—XapaKTepU30BaTh NPUHLUIIBI JeHCTBUS U3yYeHHBIX NPUOOPOBU
TeXHUYECKUX YCTPOUCTB C OMOPOH Ha UX ONMHUCAHUA (B TOM 4HC-
Jle: MOJUHNIHHUKH, YCTPOUCTBO BOJONPOBOJA, TMAPABIMYECKUMN
nnpecc, MaHOMeTp, BbICOTOMED, NIOPILIHEBOIH HAcOC, apeoMeTp), UC-
[10J1b3y5l 3HaHUA O CBOMcTBax GU3NYeCKUX ABJEHUN U HE06X04U-
Mble pr3MYecKHe 3aKOHbI U 3aKOHOMEPHOCTH;

—IpUBOJUTL NpPUMepbl / HAaXoAUTb MHPOpMALMIO O INpUMepax
MPaKTUYEeCKOTr0 MCI0JIb30BaHUA PU3NYECKHUX 3HAHUH B IIOBCe/]-
HEBHOH KHU3HU JJs1 obecrneyeHUs 06e30MaCHOCTH IMpHU 06palieHUuU
c npubopaMu U TEXHUYECKHMHU YCTPONCTBAMHU, COXpaHEHU A 3/10-
POBbA U COBJII0JIeHHS HOPM 3KOJIOTHYeCKOI 0 TOBeJleHHs B OKPY-
»Kalolleu cpeje;

—OCYyL1eCTBJIATb OT6OP MCTOUHHMKOB MHPOpMaLMU B ceTd UHTepHeET
B COOTBETCTBHUM C 33aJaHHbIM IIOMCKOBBIM 3alpocoOM, Ha OCHOBeE
MMEIIUXCS 3HaHUHM U Ny TEéM CpaBHEHUs Pa3/JIMYHbIX HCTOYHHU- KOB
BbIJe/IITh MHGOpPMALMIO, KOTOpas fBJIsieTCs INPOTUBOpPEYU- BOU
WJIM MOXKET ObITh HeZJOCTOBEPHOH;

—MCII0JIb30BaTh NIPH BbINOJHEHUH Y4eOHbIX 3aJlaHUH Hay4YHO-IIO-
NyJSIPHYIO JIUTepaTypy GU3NUECKOro coziep>KaHHusl, CIpaBOYHbIEe
MaTepHaJsbl, pecypcel ceTH UHTepHeT; BaaZeTh NpUéMaMH KOH-
CHEeKTHPOBaHUS TEKCTa, Npeobpa3oBaHus UHPOpMALMU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOGCTBEHHbIE KpaTKUe MHCbMEHHbIE U YCTHBIE CO06LIe-
HUSI Ha OCHOBe 2—3 UCTOYHHUKOB MHPopManuu GpU3UYECKOro COo-



JeprKaHus, B TOM YU CJe Ny6JUYHO JeJlaTh KpaTKUe CO06IeHHUs O
pe3yJ/ibTaTax NPOEeKTOB UJIM YyYeOGHbIX UCCAeJOBAaHUM; IPU 3TOM
rpaMOTHO WCHOJIb30BaTh W3y4YEeHHbIA MOHSATHHHBIA anmnapar Kyp-
ca pU3UKH, COPOBOXKAATh BLICTYIJIEHHE NTpe3eHTal|uel;

—IpU BbINOJHEHUHM y4eOHBIX IPOEKTOB U UCCJIEeJOBaHUM pacrnpeje-
JIATh 00513aHHOCTH B I'PYIINe B COOTBETCTBUMU C MOCTAaBJEHHbIMU
3aJlayaMy, CJIeJUTh 3a BbIOJIHEHUEM I1JIaHA JEUCTBUH, aJleKBaT-
HO OLIeHUBATb COOCTBEHHBIN BKJIAJ, B A€ATEJbHOCTb I'PYIIIbI; BbI-
CTpaMBaTh KOMMyHUKaTUBHOE B3aUMO/IeICTBUE, YYUThIBAsA MHe-
HUeE OKPY KA IIUX.

8 knacc

[IpeagMeTHbIE pe3yibTaTbl Ha 6a30BOM YPOBHE JOJIKHbI OTpaXKaTh
cpOpMHUPOBAHHOCTD ¥ 0OYYAIOIIUXCA YMEHUM:

—MUCNO0JIb30BaTh NOHATUA: Macca U pasMepbl MOJIEKYJ], TeIJIOBOe
ABH>KEHHE aTOMOB U MOJIEKYJ, arperaTHble COCTOSHHUSA BellleCTBa,
KpHUCTa/JIMYecKkrve U aMopdHbIe TeJsa, HacblIleHHbIH U HeHachl-
LIeHHbIX Nap, BJAAXXHOCTb BO3/yXa; TeMIlepaTypa, BHYTpPeHHAA
3Heprus, TEIJIOBOU JABUraTeJlb; 3JleMeHTAapPHbIN 3J1eKTPUYECKUN
3apsj, 3JeKTpUYecKoe 1oJie, IPOBOAHUKHU U AUIJEKTPUKH, IO-
CTOSHHBIW 3JIEKTPUYECKUH TOK, MAarHUTHOE T0JI€;

—pasvyaThb fABJeHUud (TenJoBoe pacliMpeHHe/cxKaTHe, TelJolle-
pefiada, TelJoBOe paBHOBeCHe, CMadWBaHHe, KallUJIIPHbIE AB-
JIeHUsl, UCTIapeHHe, KOHAeHcallus, IIJaBJeHne, KpUCTaJIJIn3alus
(oTBepaeBaHMe), KHUIeHHe, Teljonepejaya (TenJ0NPOBOJHOCTD,
KOHBEKI U, U3Jy4YeHHe); 3JIeKTpUusalusa TeJs, B3auMoJelcTBUe
3apA/0B, AeHCTBUA 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKa-
HUe, B3aUMO/IeiCTBHEe MAarHUTOB, iIeiCTBHE MAarHUTHOI'O NOJITHA
NIPOBOJHHUK C TOKOM, 3JIeKTPOMarHWTHas HMHAYKLHSA) IO OIMU-
CaHHUIO MX XapaKTEpPHBIX CBOMCTB U HAa OCHOBE OINBITOB, J€MOH-
CTPUPYIOUIHUX JaHHOe GU3NYeCKoe SIBJIEHUE;

—pacno3HaBaTh NpPOsBJIeHHEe U3YYeHHbIX GU3NYECKUX SABJEHUH B
OKpy»KalollleM MHUpe, B TOM 4Hcje duandeckue sABJIEHUs B NPU-
poJie: MOBEPXHOCTHOE HaTs)KEHHe M KalWJJISpHble ABJEHUA B
NpHUpoOJe, KPUCTAJJIBI B IpupoJe, usaydeHre CosHIa, 3aMep3a-
HYe BOJ0EMOB, MOpCKHe GpH3bl, 06pa3oBaHUE POCHl, TYMaHa,
HHesl, CHETa; 3JIeKTpHUYeCcKHe sIBJIEHUs B aTMocdepe, ajleKTpuue-
CTBO »XMBbIX OPraHU3MOB; MarHUTHOeE noJie 3eMJy, Apel Mnosro-
COB, POJIb MarHUTHOTO MOJIA [JIS >KU3HU Ha 3eMJle, IOJIAPHOE CHU-
sIHHe; TIPU 9TOM IIepeBOJUTH NPAaKTUYECKYIO 33Jja4y B y4eOHYI0,
BBIJIEJISITh CYllleCTBEHHbIe CBOMCTBA/MPU3HAKH QU3UUECKUX SB-
JIEHUH;

30



—OIUChIBaTh U3y4YeHHbIe CBOWCTBA Tes U PU3UYECKUE sIBJIEHUS], UC-
NnoJib3ysd ¢u3u4YecKUue BeJIMYMHBbI (TeMIlepaTypa, BHYTPEHHSs
3Heprus, KOJIMUYECTBO TEIJIOThI, Ye/ibHas TEMJIOEMKOCTh Belle-
CTBa, yJleJibHasl TeNJIOTa IJIaBJIEHUs], yAeJbHasA TeNJoTa Napooo6-
pa3oBaHus, yJesbHasA TelJoTa CrOpaHUs TONJWBA, K0O3bdunu-
€HT I10JIE3HOTO JEeWCTBUS TENJIOBOM MallMHbI, OTHOCHUTEJbHas
BJIQXKHOCTb BO3/lyXa, 3JIEKTPUYECKUH 3aps], ChJia TOKa, 3JIeK-
TpUYecKoe HalpsnKeHUe, CONMPOTHBJEHUE MPOBOJAHUKA, yAeJTbHOE
CONPOTUBJIEHHE BELIECTBA, pa60Ta U MOUHOCThb 3JIEKTPUUECKOTO
TOKa); MpPU OMNHUCAHUM NPaBUJBbHO TPaKTOBaTb QU3NUYECKUH
CMBICJI UCTIOJIb3yEMbIX BEJIMYUH, 0003HAUYE€HUS U e TUHULIbI PU3U-
YeCKUX BEJIMYUH, HAXOAUTb (POpMYyJibl, CBA3bIBAIOIIHE JAaHHYIO
$puU3HUYEeCcKy0 BEJIMYUHY C JIPYTUMU BEeJIUYMHAMH, CTPOUTh I'padu-
KU U3YYEeHHBIX 3aBUCUMOCTEN GU3NUECKUX BEJHUUNH;

—XapaKTepHu30BaTh CBOWCTBA TeJ, GU3UYECKUE SBJIEHUS U IPO-
LeCChI, UCIT0JIb3YsI OCHOBHbBIE MOJIOXKEHHU ST MOJIEKYJIAPHO-KUHETH-
YeCKOU TEOPUM CTPOEHHUS BelleCTBa, NPUHIUI CYyNEPIO3UIUU T0-
Jet (Ha Ka4eCTBEHHOM YPOBHe), 3aKOH COXpaHEeHUs 3apsja, 3a-
koH OmMa a1 y4dacTka unend, 3akoH /Jhxoynas—JleHna, 3akoH
COXpaHEeHHUSsI IHEPrUM; NPU 3TOM JIaBaTh CJOBECHYI0 GOPMYyJHpOB-
Ky 3aKOHA U 3alMChIBATh €TI0 MaTeMaTH4YeCKO€e BhIPaXKEHHUE;

—O00'BACHATh GU3UYECKHE MPOIEeCChl U CBOWCTBA TeJI, B TOM YHCJIEe
U B KOHTEKCTE CUTYyalud NMPaKTUKO-OPHEHTUPOBAHHOI'O XapaKTe-
pa: BBISIBJIAATh NIPUYHUHHO-CJIE[JCTBEHHbIE CBA3H, CTPOUTH 00'BSAC-
HeHHe U3 1—2 JIOTUYECKHX 1IaroB € ONOpoX Ha 1—2 M3y4yeHHBbIX
CBOMCcTBa GU3UYECKUX SIBJIEHUH, PU3NIeCKHUX 3aKOHOB HJIH 3aK0-
HOMEPHOCTEH;

—peuiaTh pacyéTHbIE 33Ja49U B 2—3 NeHCTBUS, UCIOJIb3ys 3aKOHBI
U GopmyJibl, CBA3BbIBaWOLIMEe PpU3NUIECKHEe BEeJIMYUHBI: HA OCHOBE
aHaJIM3a YCJO0BUs 33a/a4H 3alKChbIBAaTh KPAaTKOe yCJIOBUE, BbISB-
JIITh HeJJOCTATOK JIaHHBIX JJIS1 pelIeHU s 3aJa4y, BbIOUPATh 3aKO0-
Hbl U GOPMYJIbl, HEOGXOIUMbIe /1Jisl €€ pelleHUs], TPOBOJUTb pac-
4EThbI U CPABHUBATH NOJIYYEHHOE 3HaYeHHe PU3NIECKON BEJIUIU-
HbI C U3BECTHBIMH JIaHHBIMH;

—Ppacrno3HaBaTh NPOGJEMbI, KOTOPbIE MOXKHO PEIIUTDb NPHU MOMOIIU
pu3nYecKkux MeTO/I0B; UCIOJb3ys ONUCAHNE UCCJIeIOBAHUS, BbI-
JleJISITh MpOBepsieMoe MpeAIoJIoKeHHe, OLleHUBATh MPaBUJIbHOCTh
Mopsi/iKa MPOBeIeHUs UCCJIeIOBAHUS, [1eJIaTh BbIBO/bI;

—TIPOBOJIUTH ONBITHI O HAGJIIOIEHUIO PUIUYECKUX SBJIEHUN UJIU
pu3uyeckux CBOUCTB TeJl (KanuJjasipHbIe IBJIEHUS], 3aBUCUMOCTb
JaBJIeHHUs BO3/[yXa OT ero 06'béMa, TeMIepaTypbl; CKOPOCTU HPO-



1ecca OCThIBaHUSI/HarpeBaHUsl MPU MU3JYYEHUU OT I[BeTa U3JIY-
yarwolei /norJonjarliei NoBEpPXHOCTHU; CKOPOCTb UCIIapeHHs BO-
Abl OT TeMmepaTypbl >XUJAKOCTU U IJIOLIAAU €€ MOBEPXHOCTH;
3JIeKTpU3al s TeJ U B3aUMO/JIeCTBUE 3JIEKTPUUECKUX 3aPSI/I0B;
B3aHMMO/IENCTBHUE MOCTOSIHHBIX MarHMTOB, BU3yaJ/iM3allUs Mar-
HUTHBIX MOJIEHM MOCTOSHHBIX MarHUTOB; JAeHWCTBUS MarHUTHOIO
MoJi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOM-
CTBa 3JIEKTPOJIBUraTeJ/isl MOCTOSIHHOTO ToKa): GopMyJMpPOBaTh
poBepsieMble MPEATOJIOKEHUS, COOUPATh YCTAHOBKY M3 IMpeAJsio-
»KEHHOTO 060py/J0OBaHUS; ONUCHIBATh X0/ ONbITa U GOPMYJIUPO-
BaTh BBIBOJbI;

—BBINOJIHATL NpsIMble U3MEpPeHHs TeMIlepaTypbl, OTHOCHUTEJbHOMU
BJIAXKHOCTH BO3/1yXa, CUJIbl TOKA, HAMPSI)KEHUS C UCIIOJIb30BaHU-
€M aHaJIOTOBbIX MPUOOPOB U JIATUUKOB (PU3HMUECKHUX BEJUYUH;
CpaBHUBATh pe3yJbTaThl U3MEPEHUN C YYETOM 33JlaHHOUM abco-
JIIOTHOM NMOTPELIHOCTH;

—IpPOBOAUTL MCCJIEeJOBaHHE 3aBHCUMOCTH OJHOW (pU3UYeCcKOU Be-
JIMYMHBI OT APYrOM C HCIOJb30BaHHEM IpPSAMbIX U3MepeHUH (3a-
BUCHMOCTb COMPOTHUBJIEHUS TPOBOJAHUKA OT €ro JAJIUHBI, IJIOIAIN
NIONIePeYHOr0 CeYeHUs M YJAeJbHOrO0 CONPOTHUBJIEHUA BellecTBa
NIPOBOJHKMKA; CUJbl TOKa, UAYIIEro dyepe3 NMPOBOAHUK, OT HaNps-
>)KeHUs] Ha NMPOBOJHHUKE; MCCJe/JOBaHUE MOCJAe0BaATEJbHOTO U MNa-
pajlJIeJIbHOTO COeITMHEHUN NMPOBOJAHHUKOB): IJIAHUPOBATh HCCJIE/0-
BaHHe, COOMpPATh YCTAaHOBKY W BBINOJHATb H3MEPEHUSs], CIeays
NpeJJIOKeHHOMY IJIaHy, GUKCUPOBATh pPe3y/bTaThbl MOJY4YeHHOH
3aBHCHUMOCTHU B BH/JIe TaOJIUI] U IpadHUKOB, JejaTh BBIBOJBI MO pe-
3yJIbTaTaM UCCJeJOBaHUS;

—IPOBOJUTH KOCBEHHbIEe U3MepeHUsT GU3NIECKUX BeJUYUH (yAesb-
Hasl TEeNJIOEMKOCTb BeIIECTBA, CONNPOTHUBJIEHUE NIPOBOJHHKA, pa-
60Ta U MOIIHOCTb 3JIEKTPUUYECKOTO TOKA): JIAHUPOBATh U3Mepe-
HUS, COGUPATh SKCIIePUMEHTAJbHYIO YCTAHOBKY, CJIeAYS MPeJJI0-
>KEHHOH UHCTPYKLUH, U BBIYUCASATH 3Ha4eHH e BEeJIUUUHBI;

—co06JII0/1aTh MpaBWJa TEXHUKHU 6e30MacHOCTH Npu paborte c s1abo-
PaTOpPHBIM 060PY/IOBAHUEM;

—XapaKTepU30BaTh MPUHIUIBI JeCTBUSI U3yYeHHBIX NPUOOPOBU
TeXHUYECKUX YCTPOUCTB C OMOPOH HA UX ONMHCcaHUs (B TOM 4YHC-
Jie: CUCTeMa OTOIJIEHUS] IOMOB, TUTPOMETD, NapoBasi TypOUHa,
aMIlepMeTp, BOAbTMETP, C4ETYUK 3JIEKTPUIECKON 3HEPTUH, 3J1€eK-
TPOOCBETHUTEJIbHbIE NMPUOGOPHI, HArpeBaTeJJbHbIE 3JIEKTPONPUOOPHI
(mpuMepsbl), 3JIeKTpUYECKUE NPEAOXPAHUTEN; SJIEKTPOMATHUT,
3JIEKTPOJBUTATEJIb TOCTOSTHHOTO TOKA), UCNOJIb3ys 3HAHUS O
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cBoMcTBax QU3UYECKUX SIBJIEHUM U Heob6xoauMble GU3UYECKHE
3aKOHOMEPHOCTH;

—pacno3HaBaThb MPOCThbie TEXHUYECKHE YCTPOUCTBA U HU3MEPUTEJIb-
Hble MPUGOPHI [0 CXeMaM U CXeMaTUYHbIM PUCYHKaM (3KU/KOCT-
HbI TepMOMETpP, TePMOC, ICUXPOMETpP, TUTPOMETP, JBUrATENb
BHYTPEHHET0 CrOpaHUs, 3JIEKTPOCKOII, pe0CTaT); COCTABJISATh CXe-
MbI 3JIEKTPUUYECKUX Liellel C Mocje/JoBaTeJIbHbIM U NapaJjeb-
HBIM COeJJMHEHUEM 3JIEMEHTOB, pa3/inyas yCJOBHbIe 0603HaYEHUS
3JIEMEHTOB 3JIEKTPUUYECKUX Lienel;

—NOpPUBOJUTH NPUMEPHI/HAX0AUTh UHPOPMAIUIO O MpUMepaxX MpakK-
TUYECKOTO MCIO0Jb30BaHUSA PU3UUYECKUX 3HAHUU B MOBCEJHEBHOU
KU3HU [Jis1 o6ecniedeHHs1 6€30MacCHOCTH MPU OOpallleHuu ¢ nNpubo-
paMHM U TEXHUYECKUMU YCTPOUCTBAMH, COXpaHEHHUs 340POBbAU
COOJIIOZIEHUSI HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKpy»Kalollel
cpene;

—OCYLIEeCTBAATh NMOUCK WHbOpManuu (PpU3UYECKOro COoAep)KaHUs B
ceTu WHTepHET, HA OCHOBE MMEKILUXCA 3HAHUH U NMYyTEM CpaB-
HEeHUsI [ONOJIHUTEJbHBIX HCTOYHHUKOB BbIJEJSITh HHOOPMAIUIO,
KOTopasl SIBJSETCS MPOTHBOPEYUBONH HMJIM MOXKET OBbITb HeHOCTO-
BEPHOU;

—HCIOJIb30BaTh MPU BBHINOJHEHUH Y4eOHBIX 3aJlaHUN HAYIHO-IIO-
MyJASPHYIO JUTePATYypPy GU3HUUECKOTO COJlep>KaHUs, CIIPAaBOYHbIE
MaTepuasbl, pecypcbl ceTH HWHTepHeT; BJaJeTb NPUEMAMHU
KOHCIEKTUPOBAHUs TEKCTa, MpeoObpa3oBaHUsA WHPOpMALUU U3
OJIHOUM 3HAaKOBOM CUCTEMBI B [IPYTYIO;

—C03/1aBaTh COGCTBEHHbIE MUCbMEHHbIE U KPAaTKHeE YCTHbIE COO0bIIe-
HUSA, 00060masd HHGOPMAUI0 U3 HECKOJIbKMX HCTOYHHUKOB GU3U-
YEeCKOro COJlep)KaHHs, B TOM 4YHCJE MYyOGJUYHO MPEJCTaBIAATh pe-
3yJIbTAThI IPOEKTHON UJIM HCCIE/I0BATENbCKON JIeATebHOCTH; IPH
3TOM rpaMOTHO MCII0JIb30BaTh U3YUYeHHbIA MOHSITUHHBIN aM- naparT
Kypca GU3NKH, COPOBOXK/ATh BBICTYIIJIEHHUE IIPEe3eHTa- [Hew;

—TIIpHY BBINOJHEHUH YIYeOHBIX MTPOEKTOB U UCCIeA0BaHUN pusnye-
CKHX MPOLIECCOB pacnpefesisiTb 003aHHOCTU B TpyIIe B COOTBET-
CTBUU C MMOCTABJIEHHbIMH 33/1a4aMH, CJIEIUTh 33 BbINOJHEHHUEM
MJ1aHa JeHWCTBUH U KOPPEKTHUPOBATh €ro, aJleKBaTHO OI[€eHUBATh
COOCTBEHHBIH BKJIQJ, B JIeTEJbHOCTh T'PYIIbI; BEICTPAUBATh KOM-
MYHHKAaTHUBHOE B3aWMO/IEUCTBHE, TPOSIBJIsisi TOTOBHOCTb pa3pe-
IaTh KOHQJIUKTHI.



9 knacc

[IpeaMeTHBIe pe3ybTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPAXKaTh
cpOpMHUPOBAHHOCTD ¥ 00YYAIOIIUXCS YMEHUM:

—MUCII0JIb30BaTh MOHSATHUS: CUCTEMA OTCYETA, MaTepHUaJbHasA TOYKA,
TPaeKTOPHUS, OTHOCUTEJbHOCTb MEXaHUYECKOTO JBUXKEHUH, Je-
dopmanusa (ynpyrasi, njaactudeckasi), TpeHUe, LLeHTPOCTPEMHU-
TeJIbHOE YCKOpPeHHe, HEBECOMOCTb U INeperpy3kKu; LeHTpP TsxKe-
CTU; aBCOJIIOTHO TBEPJIO€E TeJIO, LIeHTP TSAXKECTHU TBEPAOTO TeJIa,
paBHOBecCHE; MeXaHUYeCKHe KoeGaHUs U BOJIHBI, 3BYK, UH)pas-
BYK U YJIbTPa3BYK; 3JIEKTPOMarHMTHbIE BOJIHBI, IIKaJla 3JIeKTPO-
MarHUMTHBIX BOJIH, CBET, 6JIM30PYKOCTb U AaJIbHO30PKOCTb, CIIEK-
TPBI UCIIYCKAHUS U NIOTJIOeHUs; albda-, 6eTa- U raMMa-U3Jayde-
HU, U30TOIbI, s1/lepHasi dHepPTreTUKa;

—pasanyaTh siBJeHUsA (paBHOMepHOe M HepaBHOMEpHOe MpPsIMOJIU-
HellHOe JIBU)KeHHe, PaBHOYCKOpPEHHOe MPsSIMOJIMHENHHOe JBHXe-
HHUe, CBOGO/IHOE TaJIeHHe TeJl, pABHOMEPHOE JIBIXKEHHE 10 OKPYXK-
HOCTH, B3aUMOJENCTBUE TeJl, peaKTUBHOE J[BHKeHUe, KoJieba-
TeJIbHOE JIBMXKEHUeE (3aTyxallliue U BbIHYKJAeHHble KoJie6GaHUs ),
pe30HaHC, BOJIHOBOE IBM)KEHHE, OTPaXKeHH e 3ByKa, PSIMOJIMHEN-
HO€e pacnpoCcTpaHeHHe, OTPAKEHHEe U MpeJIoOMJeHUE CBeTa, MOJI-
HOe BHYTpeHHee OTpa)keHUe CBeTa, pa3J/ioXKeHHe 6esloro cBeTa
B CIIEKTP U CJIOKeHHe CIeKTpaJIbHbIX LIBETOB, AUCIIePCUs CBeTa,
ecTeCTBEHHas paJUO0aKTUBHOCTb, BO3HHMKHOBEHHe JIMHEWYaToro
CIleKTpa M3JIy4eHHUs) [0 ONMCAHHIO UX XapaKTePHBIX CBONUCTB U
Ha OCHOBE OIBITOB, IeMOHCTPUPYIOLHX JaHHOe PpU3HUYecKoe fAB-
JIeHHe;

—pacno3HaBaThb NpPOsiBJeHHe U3yYeHHbIX GU3HUUECKUX SABJEHUH B
OKpy»amleM Mupe (B ToM uucje ¢pusnyeckue sBJeHUSA B NPU-
poJie: NIPpUJMBBI U OTJIUBBI, JBUKeHHU e IJ1aHeT COJIHEeYHOH cHCcTe-
Mbl, peaKTUBHO€E J[IBM)Ke€HHe >XUBbIX OPraHHM3MOB, BOCIpPUATHE
3BYKOB )KUBOTHBIMH, 3eMJIETPsICEHHUE, CelicMUYeCKHe BOJIHBI, I1y-
HaMH, 3X0, I|BeTa TeJ, ONTHUYEeCKHEe fABJIEHUS B NpUpPOJe, G10JIO-
ruyeckoe JeWcTBUe BUJAUMOroO, yJbTpadHO/IETOBOIO U PEHT-
reHOBCKOT'O0 U3JIydeHHUH; eCTeCTBEHHbIH paJMOaKTUBHBIN ¢OH,
KOCMHUYeCKHe Jy4H, pau0aKTUBHOE U3JIydeHUe NPUPOSHBIX MHU-
HepaJioB; AeHCTBUE PaJM0aKTUBHBIX U3JyYeHUH Ha OpPTaHU3M ye-
JIOBEKA), IPU 3TOM Me€pPeBOAUTH NPAKTHYECKYIO 3a/la4y B y4eb-
HYI0, BBIJeJIATh CylleCTBEHHble CBOWCTBa/NMpU3HAKU ¢uU3lnye-
CKUX ABJIEHUH;

—OINHCBhIBATh U3y4YeHHble CBOMCTBA TeJ U GU3NYeCcKHUe sIBJIEHUs, UC-
noJsib3ysl Gpus3MUecKue BeJIMYHHBbI (CpeAHssA U MCHOBEHHAsl CKO-
pOCTB TeJia IPHY HEPaBHOMEPHOM JBHKEHHUH, YCKOPEHUE, IIepeMe-
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LeHUe, IYTh, yrJoBasi CKOPOCTh, CUJIA TPEHUs, CUJIa YIIPYTOCTH,
CUJIa TSDKECTH, YCKOpeHHe CBOGOJHOTO NaJleHUsl, BeC TeJa, UM-
MyJIbC TeJIa, UMIYJIbC CUJIbl, MEXaHUYeCKasd paboTa U MOUJHOCTb,
MOTeHIMa/JbHasl SHEPTUA TeJla, NOAHSITOTO HaJ, MOBEPXHOCTHIO
3eMJIM, IOTEHIMaJIbHAasl SHEPTHUS CXKATOU MPYKUHBI, KHHETHYE-
CKasl SHeprus, oJIHasi MexaHUu4yecKasi SHeprus, Iepuo/, U 4yacToTa
KoJieGaHU M, AJIMHA BOJIHbI, TPOMKOCTb 3BYKa U BbICOTA TOHA, CKO-
pOCTb CBeTAa, N0Ka3aTeJ/b IPeJIOMJIeHUs Cpe/ibl); PU ONMUCAHUHU
MPaBUJIbHO TPAaKTOBaTbh PpU3UUYECKUN CMBICI HCIOJb3yeMbIX BesH-
YUH, 0603HaYeHUsI U eJUHULbl GU3UYECKUX BEJIMUMH, HAX0AUTh
dopmy bl cBA3bIBaIOLME JAHHYI0 GU3HUUECKYI0 BEJIUYHUHY C APY-
rMMU BeJIMYUHAMHU, CTPOUTH rpadUKU U3ydeHHbIX 3aBUCUMOCTeHN
du3nYeCcKUX BEJIMYUH;

—XapaKTepu30BaTh CBOHCTBA TeJl, PU3udecKHe IBJIeHUs U poliec-
Cbl, UCIIOJIb3YSl 3aKOH COXpaHeHHs 3Hepruu, 3aKOH BCEMHUPHOTO
TATOTEHUS], IPUHLMN CyNEePIO3UIUH CUJI, TPUHIIUII OTHOCUTEJIb-
Hoctu [anuses, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIb-
ca, 3aKOHbI OTPaXKEHU S U MPEJIOMJIEHHS CBETa, 3aKOHbI COXpaHe-
HUS 3apsiJOBOTO U MACCOBOTO YHCeJ MPHU SIAEPHBIX peaKIUsX;
NP 3TOM [JlaBaTh CJA0BECHYIO GOPMYJMPOBKY 3aKOHA U 3aMHUChI-
BaTb ero MaTeMaTH4YeCcKoe BbIpaKeHHUe;

—O06'bACHATL $U3NYeCKHe NIPOoLecChl ¥ CBOMCTBA TeJl, B TOM 4HCJe
U B KOHTEKCTe CUTYyalluH NMpPaKTHUKO-OPHEeHTUPOBAHHOrO XapakTe-
pa: BBIAABJIATh NPUYUHHO-CJIeICTBEHHbIe CBA3H, CTPOUTb 06'bsC-
HeHHe U3 2—3 JIOTUYECKHX 1IaroB € ONOPOU Ha 2—3 U3y4YEeHHBbIX
cBoHcTBa GU3UYECKHUX IBJIEHUH, GH3HUeCKUX 3aKOHOB UJIU 3aK0-
HOMEPHOCTEH;

—peliaTh pacyéTHble 3a/Ja4u (onupamwluecs Ha CUCTeMYy U3 2—
3 ypaBHeHUH), HUCNOJb3YSA 3aKOHbI U GOPMYJIbI, CBA3bIBAIOLIHE
$ur3Myeckre BeJIMYUHBL: HA OCHOBE aHaJ/M3a yCJ0BUs 3a/ja4H 3a-
MUCBbIBAaTh KpPaTKOe YCJIOBHE, BBISBAATh HeAOCTalOLIMe WU HU36bl-
TOYHbIE JJaHHble, BbIGUPATh 3aKOHbI U GOPMYJIbl, HEO6X0AUMbIe
JUISl pelleHus], MPOBOJUTb PACUyéThl U OLEHMBATh PeaMCTUYHOCTD
MOJIy4€HHOI'0 3HauyeHUs1 GU3NYeCKON BEJIUYNHDI;

—pacno3HaBaThb NPOGJIEMBI, KOTOPble MOXXHO PEIIUThb IPH TOMOLIU
$r3MYecKUX MeTO/I0B; UCIIOJIb3Ysl ONMCAaHUE UCCJIeJOBaHUS, BbI-
JleJIITh NpoOBepsieMoe MpeJoJioKeH e, OLleHUBATh IPaBUJIbHOCTD
nopsiZika NpoBeJleHUs] UCCIe[J0BaHHUs, JleJlaTh BbIBOJbI, UHTEpPIIpe-
TUPOBATh pe3yJ/IbTaTbl HAGJIIOJEHHUH U ONIBITOB;

—IpPOBOAUTD ONBITHI 10 HAGIIOeHUI0 GU3UYECKUX SIBJIEHUH WU
$ur3Myeckux CBOHUCTB TeJ (M3yyeHHe BTOpPOro 3akoHa HpioToHa,
3aKOHA COXpaHEeHMUs S9HEPTUH; 3aBUCHUMOCTb Ilepruo/ia KoebaHu i



MPY>KUHHOTO MasiTHUKA OT MAacChl T'Py3a U KECTKOCTU NPY>KUHbIU
HE3aBUCHMOCTh OT aMIUIUTYyJbl MaJblX KOJIEOAHUH; MPSAMOJIU-
HeWHOe pacnpoCcTpaHeHUe CBeTa, pasJjiokeHHe OeJioro CBeTa B
CIEeKTp; U3yUyeHHEe CBOUCTB HU300paKEeHUs B IJIOCKOM 3epKajie U
CBOMCTB H300pakeHUs IMpeaMeTa B coOUparolledl JIMH3e; Ha-
6J1I0/leHHe CIJIOUIHbIX W JIMHEeNYaThIX CHEeKTPOB M3JIyYyeHHUs): ca-
MOCTOSITeJIbHO CO6MPAaTh YCTAHOBKY U3 U30BITOYHOIr0 Habopa 060-
pPy/ZlOBaHMsI; OMUCHIBATh X0/, ONbITA U €ro pe3yabTaTbl, GOPMYJIH-
pOBaThb BbIBO/IbI;

—IMOpPOBOJAUTL MNPU HEOOXOJUMOCTH CEPUI0 MNPSAMbIX H3MEpPeHUH,
omnpejesissa cpeiHee 3HAYeHUEe U3MepsieMOUd BeJIU4YuHbI (PpoKycHOoe
paccTosiHUe coOuparollel JIMH3bI); 060CHOBBIBATh BhIOOP criocoba
W3MepeHus/U3MepUTeJbHOIo Npubopa;

—IMOpPOBOAUTL HCCAeJ0BaHUE 3aBUCUMOCTeN PU3UYECKHUX BEJTUYHUH C
HUCMOJIb30BAaHUEM TMPSAMbIX HU3MepeHUH (3aBUCHUMOCTb NYTH OT
BpeMeHHU NpPHU PAaBHOYCKOPEHHOM /[IBH)KEHUU 6e3 HayaJbHOU CKO-
pocTy; nepuoja KosebaHUM MaTeMaTUYeCKOT0 MasiTHUKA OT JJIU-
Hbl HUTH; 3aBUCUMOCTH yIJla OTPaKeHHs CBeTa OT yrIJa NaJeHus
U yrJja NnpejoMJeHHs OT yrja MHaJieHus): MJIaHUpPOBaTb MCCIEN0-
BaHHWeE, CAMOCTOSITEJbHO COOUpPATh YCTAHOBKY, QUKCHPOBATH pe-
3yJIbTAThI IOJYYeHHON 3aBUCUMOCTH GU3NYECKUX BEJIMYMH B BU- [I€
Tabyaun U rpapuKoB, JesaTh BbIBOJbI MO pe3yJibTaTaM HCCIe0-
BaHUS;

—IPOBOJAUTHb KOCBEHHbIE U3MepeHUsI GU3NIECKUX BEeJIUYUH (cpen-
Hsisl CKOPOCTb M YCKOpPEHHEe TeJsia NP PaBHOYCKOPEHHOM /JBU-
»KEHUH, YCKOpPEeHHe CBOGOJHOTrO NaJleHHUs, ) KECTKOCTb MPY>KUHBI,
K03 OdUIIMEHT TpeHUs CKOJIbXKeHHs, MexXaHUYecKass paboTa u
MOIIHOCTb, YaCTOTA M NepuoJ KoJiebaHUU MaTeMaTUIeCKOTOH
MPYKUHHOTO MAasiTHUKOB, ONTHYECKasl CHUJla COOUpAKIed JUH-
3bl, Pa/IHOAKTUBHBIA POH): MJIAaHUPOBATh U3MEPEHUSs]; COOUPATh
3KCIEPUMEHTAJIbBHYIO YCTAHOBKY U BBINOJIHATh U3MEPEHUS, Clie-
Ays NpeJJI0’)KEHHOU UHCTPYKLUH; BBIYUCISATh 3HAYEeHUE BEJINIU-
Hbl M aHaJIM3UPOBATh IMOJIyYeHHble pPe3yJbTaTbl C y4YETOM
3a/laHHOU NOTPENIHOCTH U3MEepPEeHHUH;

—co06JII0/1aTh MpaBWJa TEXHUKH 6e30MacHOCTH MpU paboTe c Jiabo-
PaTOPHBIM 060PY/IOBAHUEM;

—Ppa3JyiM4aTh OCHOBHbIE MPU3HAKU U3YYEHHBIX PU3UUECKUX MOJe-
Jiel: MaTepuaJbHas TOYKa, aGCOJIIOTHO TBEP/I0€ TeJIO, TOUEeYHbIHI
HCTOYHUK CBETA, JIy4, TOHKasl JINH3a, [IJIaHeTapHasi Mo/JleJib aTo-
Ma, HyKJIOHHasl MO/ieJIb aTOMHOTO s1ipa;

—XapaKTepHU30BaTh NPUHIUIIBI JIEUCTBUSI U3yYEeHHbIX TPUOOPOBU
TeXHUYECKHUX YCTPOUCTB C ONMOPOH HA UX OMUCAHUA (B TOM YHUC-
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Jie: CHUIOMETP, AATUHUKHU MOJIOXKEHU S, PACCTOAHUSA U YCKOPEHUH,
pakeTa, 3X0JIOT, OYKH, Mepuckomn, ¢oToamnmnapar, ONTUYECKUe
CBETOBO/IbI, CIEKTPOCKOI, J03UMETp, Kamepa Busbcona), uc-
M0JIb3ys 3HAHU A 0 CBOMCTBAX PU3UUECKUX SIBJEHUN U HEOOXOIU-
Mble GU3HUYEeCKHEe 3aKOHOMEPHOCTH;

—MUCNO0JIb30BaTh CXEMbI U CXeMaTHYHble PUCYHKH U3YUYEHHBIX TEX-
HUYECKUX YCTPOUCTB, U3MEPUTEJbHbBIX IPUOOPOB U TEXHOJIOTHU-
YeCKUX MPOIECCOB MPU pelleHUU y4eOHO-IPaKTUUYeCKUX 3aaY;
ONTUYECKUE CXEMbI JIJIsl MOCTPOEHUS U300paKeHUH B IMJIOCKOM
3epKaJie U cobuparolel JINH3e;

—NOpPUBOJUTH NPUMEPhI/HAX0AUTh UHPOPMAIUIO O MpUMepaxX MpakK-
TUYECKOT0 MCIOJb30BaHUS (PU3UUYECKUX 3HAHUU B MOBCEJHEBHOU
KU3HU IJ1s1 o6ecniedeHHs1 6€30MacHOCTH MPU 06palleHUuH ¢ Mpubdo-
paMHM U TEXHUYECKUMU YCTPOUCTBAMH, COXpPaHEHHUS 340POBbAU
COOJIIOZIEHUSI HOPM 3KOJIOTUYECKOTO MOBEJIEHUS B OKpY»Kalollel
cpene;

—OCYUIeCTBJSATh MOUCK MHPOopMauuu GU3UIECKOrO COJep KaHUs
B ceTu UHTepHET, CaMOCTOATEJbHO POPMYyJTUPY ST TOUCKOBBIN 3a-
MPOC, HAaXOAUTh NMYTU OlNpeeseHUsI JOCTOBEPHOCTH IOJIYYeHHOU
UHPOpMaLMU Ha OCHOBE MMEKIUXCS 3HAHUU U JIOMOJITHUTEJIb-
HBbIX UICTOYHHKOB;

—HCIO0Jb30BaTh MPU BBHINOJHEHUH Y4e€OHbIX 33/laHUHU HAy4YHO-IIO-
MyJASPHYIO JUTePATYypy GU3HUUECKOTO COJlep>KaHUs, CIIPAaBOYHbIE
MaTepuasbl, pecypcbl ceTH HWHTepHeT; BJaJleTb NPUEMAMHU
KOHCIIEKTUPOBaHHUs TeKCTa, Mpeobpa3oBaHusA UHOOPMAIUU U3
OJIHOM 3HAaKOBOM CUCTEMBI B JIPYTYIO;

—co03/1aBaTb COOGCTBEHHbIE NMHCbMEHHbIE W YCTHbIE COOOIIEHHUs Ha
OCHOBe HWH}OpPMAIUM W3 HECKOJbKUX HCTOYHHUKOB (PHU3UIECKOTrO
coJiep:KaHus, MyOJIUYHO MPEJCTABIAATD Pe3y/IbTaThl IPOEKTHOU UITH
HUCC/IeJOBAaTEJIbCKON JIeATeJbHOCTH; IPH 3TOM TIPaMOTHO MC-
M0JIb30BaTh M3y4YEeHHbIA NOHATUHHBIA amnmapaTr U3y4yaeMoro pas-
Jena PU3UKM M CONPOBOXAATH BBICTYIJIEHHE Mpe3eHTalUuel c
y4ETOM 0COGEHHOCTEN ayJUTOPUH CBEPCTHUKOB.
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TEMATUYECKOE MNMJIAHUPOBAHME

7 knacc (68 u)

HayKa o mpupoje
(2 1)

ABnenus npupoanl. Pusnye-
CKUe sIBJIEHUS: MeXaHHu4e-
CKUe, TEeIlJIOBbIe, 3J1eKTpUye-
CKHe, MarHUTHbIE, CBETOBEIE,
3ByKOBbIE

TemaTU4ecKui OcHOBHBIE BUABI JeATEJIbHOCTH YYalliuXcs
OcHOBHOe cojep:KaHue " N
6JI0K, TeMa (Ha ypoBHe y4eGHBIX JeHCTBHUI)
Paszpen 1. dusuka u eé posib B NO3HAHMHU OKpY:Kawuiero mupa (6 4)
dusuka — dusnka — Hayka o npupo/ie. | BriiBieHMe pazanuuil Mexxay GU3U4eCKMMU U XUMUYeCKUMU

npeBpaleHusAMu (MC — xumus).

Pacro3HaBaHUe U Kj1accudukalus GU3NIECKUX sIBJIEeHUH:
MeXaHUY€eCKUX, TEIJIOBbIX, 3JIEKTPUYECKUX, MarHUTHbBIX
U CBETOBBIX.

Ha6sroneHue u onvcanve GU3NYeCKUX IBJIEeHUH

dusuyeckue
BeJIMYUHBI (2 4)

dusnyeckre BeJTUIYHHBI.
H3mepeHne GHU3NIECKUX
Besn4rH. Pusuyeckue
npu6opsl. [lorpemrHoCTb
usMepeHun. MexxayHapoaHasa
cHCTeMa eJUHUI]

OnpejesieHue 1jeHbl JeJleHUs LIKaJlbl U3MepUTeJbHOr0 Npubopa.
W3MepeHue JIMHEHHBIX pa3MepOB TeJl U NPOMEXYTKOB BpeMeHHU
C y4€TOM NOTPELIHOCTEHN.

H3mepeHre 06bEMa KUAKOCTH U TBEPJAOrO TeJia.

Hsmepenue TemnepaTypbl IPU NOMOLIY KHUJKOCTHOTO TepMO-
MeTpa U JaT4YMKa TeMIlepaTyphl.

BeinosiHeHHe TBOPYECKUX 3alaHHUM 10 MOMCKY Croco60B U3Mepe-
HUS HEKOTOPBIX GU3NYECKHX XapaKTEPUCTHK, HallpuMep
pa3MepoB MaJbIX 06'beKTOB (BOJIOC, MIPOBOJIOKA), YAATEHHBIX

1 [Ipu pa3paboTke paboyel MporpaMMbl B TeMAaTHUYE€CKOM IJIAHHUPOBAHHUM JOJKHBI ObITh yYTEHbl BO3MOXXHOCTH M CIOJIb-
30BaHMS 3JIEKTPOHHBIX (IMPPOBBIX) 06pa30BaTeNbHbBIX PECYPCOB, ABJAIOIINXCA y4eOHO-MEeTOAUYECKUMH MaTepuaa- MU
(My/bTHMeAUHHBIE NPOrpaMMbl, 3JIEKTPOHHble YYeGHUKU M 33JaYHHUKH, 3JIEKTPOHHble OHOJIMOTEKH, BUPTyaJbHbIE
JIabopaTOpHUH, UTPOBble NMPOrpaMMbl, KOJJIEKLIMH LUQPPOBBIX 06pa3oBaTEJbHBIX PECYPCOB), PEATU3YIOIHUX AUIAKTH-
yeckue Bo3MoxxHOCTH UKT, cozep:kaHre KOTOPBIX COOTBETCTBYET 3aKOHO/ATeJbCTBY 06 06pa3oBaHUH.




19938l 6—/ "VHUEND

LE

0G'BEKTOB, 60JIBLIUX PACCTOSIHUN, MaJIbIX IPOMEXKYTKOB
BpeMeHU. O6CYKIeHUe Npe/ilaraeMblX ClI0CO60B

EcTecTBeHHO-
Hay4HbII METOJ,
Nno3HaHuA (2 4)

Kak ¢usuka u gpyrue
eCTeCTBeHHbIe HayKH U3y4a-
0T npupoay. EctecTBeH-
HO-Hay4YHbIH MeTO/] TO3Ha-
HHUSI: HaOJIIOJeHUE, IOCTAHOB-
Ka Hay4yHOro BOIIpoca,
BbIJ|BH)KEHHE THIIOTE3,
3KCIIEPUMEHT 10 NpOBEpKe
TUIIOTE3, 00'bICHEHUE HABJIIO-
naemoro siBjeHus. OnvcaHue
$u3nUecKkux ABJeHUN C IOMo-
1IbI0 MoeJsied

Bb1/BIDKEHHE THIIOTE3, 00'bSICHSAIUIUX IPOCTHIE sIBJIEHUS,
HallpuMep:

— M0YEMY OCTAHABJIMBAETCS JBWXKYLIEECs 110 FOPU30HTATbHOU
MOBEPXHOCTH TEJIO;

— MOYEeMY B KapKyIo IOTOAY B CBETJIOHN o/iexK/le MPOoXJIaiHEH,
4YyeM B TEMHOU.

[IpesyiokeHHe CIOCO60B MPOBEPKHU T'UIIOTES.

[IpoBesieHHe McclelOBaHUS 10 NMPOBepKe KaKoH-1n60 rumnoTe-
3bl, HAIpUMep: AaJIbHOCTb noJiéta IapuKa, NymeHHOro ropu-
30HTaJILHO, TEM GOJIbIlIEe, YeM GOJIbIlIe BbICOTA MyCKa.
[locTpoeHue mpocTedminx Mojiesield GU3UYECKUX SBJIEHUU

(B BUZle PUCYHKOB WJIM CXeM), HallpuMep NajJieHHe NpeaMeTa;
NpsIMOJIMHEHOe pacnpoCcTpaHeH e CBeTa

Pasgen 2. [lepBoHaya/IbHbIE CBeIeHHA O CTPOEHUH BelecTBa (5 4)

CtpoeHue
BemlecTBa (1 4)

ATOMBI M MOJIEKYJIBI, UX Pa3-
Mepbl. ONbITHI, JOKa3bIBalo-
Liye AUCKpeTHOe CTpOeHue
BellecTBa

Hab6ustofieHre ¥ MHTepIipeTalds ONBITOB, CBU/ETENbCTBYOIUX
06 aTOMHO-MOJIEKYJISIPHOM CTPOEHHH BelllecTBa: ONBITHI C pac-
TBOpPEHHEM pa3/INYHbIX BellleCTB B BOJIe.

OneHKa pa3MepoB aTOMOB U MOJIEKYJI C HCIIOJIb30BaHHEM HOTO-
rpaduii, NOJyYeHHBIX HA aTOMHOM CHJIOBOM MHKpockomne (ACM).
OnpejesieHre pa3MepoB MaJbIX TeJl

JABMKeHUue

M B3auMMOae-
CTBHE YaCTHI]
BemiecTsa (2 4)

JIBIDKeHHe YacTHL BellleCTBa.
CBsI3b CKOPOCTH ABW)KEHUs
YacTHL, C TEMIIEPATypPOil.
BpoyHOBCKOe IBMIKEHHE.
Juddysus. BsaumogelictBue
YacTHL, BeleCTBa: MPUTSKe-
HUE U OTTAJIKUBaHUE

Ha6nronenne u o6bsicHeHHEe 6POYHOBCKOIO JABHXKEHHS U sIBJIE-
Hus qudodysun.

[IpoBeseHre U 06bsICHEHHE ONBITOB 110 HAGJIIOAEHHUIO TEILJIOBOTO
pacipeHusi ra3os.

[IpoBeseHVe U 06BbSICHEHHE OIBITOB M0 0GHAPYKEHHUIO CHJI
MOJIEKYJISIPDHOTO MPUTSXKEHUS U OTTAJIKUBaHHUS
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alUXCs
(Ha ypoBHe y4eOHBIX AeHCTBUI)

ArperaTHble
COCTOSTHUSA
BelecTBa (2 4)

ArperaTHble COCTOSIHUS
BeLEeCTBa: CTPOEHUE ra3os,
XKUJKOCTEH U TBEPBIX
(kpUCTa/IIUYECKUX) TEJI.
B3auMOCBsI3b MEX/y CBOH-
CTBaMH BellleCTB B Pa3HbIX
arperaTHBIX COCTOAHUAX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPO-
enveM. Oco6GeHHOCTH arperar-
HbIX COCTOSIHUH BO/bI

OnurcaHue (C KUCNOJB30BaHUMEM IPOCTBHIX MOJesei) OCHOBHBIX
pas3/inyvil B CTPOEHUH Tra30B, XKUAKOCTENH U TBEPJbIX TeJl.
O6'bsiCHEHHE MAJION CXKUMAeMOCTH KUJIKOCTEU U TBEPbIX TeJl,
GOJIBIIION CXKMMaeMOCTH ra3oB.

O6BbsicHEHHE coxpaHeHUsT GOPMBbI TBEP/bIX TEJ U TEKYUECTHU
KUJKOCTH.

[IpoBeeHUe ONBITOB, JOKA3bIBAOIUX, YTO B TBEPOM COCTOSI-
HUH BOJbI YaCTHUIbl HAXOAATCA B CpeJjHeM JaJiblile APYyr OT Apyra
(MJIOTHOCTB MeHbllle), YEM B XKUJKOM.

YcTaHoBIEHME B3aUMOCBA3U MEXAY 0COOEeHHOCTSIMHU arperar-
HBIX COCTOSIHUH BOJbI U CyLIeCTBOBAaHHMEM BOJIHBIX OPraHU3MOB
(MC — 6uoJsiorus, reorpadus)

Pasgen 3. /IBKeHue U B3auMoAeiicTBue Te (21 4)

MexaHu4yeckoe
ABIKeHMe (3 4)

MexaHu4YeCcKoe JBUXKEHHE.
PaBHOMepHOe U HepaBHOMeD-
Hoe ABHKeHHe. CKOpPOCTbh.
CpeJiHAS CKOPOCTb IIPH He-
pPaBHOMEPHOM JIBM>KEHHUH.
PacuéT nmyTy 1 BpeMeHH
JBHIKEHUS

HccnenoBaHue paBHOMEPHOTO ABMXKEHUSA U OIlpejieIeHHe ero
NPU3HAKOB.

Ha6uroieHre HepaBHOMEPHOTO JBMXKEHUS U ONpeJie/ieHue ero
OTJIMYMH OT PAaBHOMEPHOTO JIBHXKEHHUH.

Pemenue 3aza4 Ha onpefie/ieHHe MyTH, CKOPOCTH U BpeMeHHU
PaBHOMEPHOTO JIBHXKEHHUS.

Ananus rpaduMKOB 3aBUCUMOCTH IYTH U CKOPOCTH OT BpEMEHH

HUHepuus,
Macca, IJioT-
HOCTb (4 4)

flBsieHn e MHEepPLUU. 3aKOH
"HepLud. Bsaumogeiicteue
TeJl KaK IPUYUHA U3MEeHEHUSs
CKOPOCTH JBUXKEHUS TeJl.

O6bsicCHEHHE U TPOTHO3UPOBaHUeE sIBJIEHUH, 06y CI0BI€HHBIX
HHepLHeH, HAaIpUMeP: YTO IPOUCXOAUT IPU TOPMOKEHUH UJIH
pe3KOM MaHeBpe aBTOMOOWJISA, T0YEMY HEBO3MO>KHO MTHOBEHHO
MpEKPATUTD JBHKEHHE Ha BEJIOCHUIIE/le UJIM CaMOKaTe U T. .
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Macca kak Mepa UHEPTHOCTH
Tesa. [IJIoTHOCTB BelllecTBa.
CB$A3b IJIOTHOCTH C KOJINYe-
CTBOM MOJIEKYJI B €/JUHHUIIE
06 bEMa BellecTBa

[IpoBeieHYEe U aHA/U3 OMNBITOB, JEMOHCTPUPYIOIUX U3SMEHEHHE
CKOpPOCTH JIBUKEHU TeJsla B pe3yJibTaTe JeHCTBHUs HAa HETO
APYTHUX TeJl.

PellleHHe 3a/ia4 Ha ompejie/ieHHe MaccChl TeJsa, ero 06 béMa u
IJIOTHOCTH.

[lpoBeAeHMeEe U aHAIU3 OMBITOB, /IEMOHCTPUPYIOIIUX 3aBUCH-
MOCTh U3MEHEHHSI CKOPOCTH TeJia OT ero Macchl MPU B3aUMOJe-
CTBUHM TeJ. U3MepeHHe MacChl TeJia pa3JIMYHbIMU CIIOCOGAMU.
OnpenesieHre MJIOTHOCTH TeJla B pe3yJibTaTe U3MEPEHHs ero Mac-
Chl M 06'bEMA

Cuia. Buabl cui
(14 4)

CuJia Kak XxapaKTepHUCTHKa
B3auMo/JieicTBUA Tes. Cuia
YIpyrocTy U 3akoH 'yka.
H3mepeHUe CUJIBI C IOMOILLIO
AUHaMoMeTpa. fIBjeHue
TACOTEHHUA U CHJIA TAXKECTH.
Cuia TSXKeCTH Ha APYTUX
niaaHeTtax. Bec Tesa. HeBeco-
MOCTBb. C/I0>KeHHe CUJI,
HallpaBJIEHHBIX 110 OJJHOH
npsaMoi. PaBHogelcTByoLasa
cuii. Cusa TpeHud. TpeHue

CKOJIb>KEHHUA U TPEeHHe IOKOA.

TpeHue B IpUpO/Jie U TEXHUKE

W3yvyeHue B3auUMOJeHCTBUS KaK NMPUYMHBI U3MEHEHUsI CKOPOCTHU
TeJsia WU ero gedopmMaliuu.

OnucaHue peasbHbIX CUTyallUll B3aMMO/JeCTBUA TeJl C IOMOLIbIO
Mo/iesiel, B KOTOPbIX BBOAUTCS NOHATHE U U300paXkeHHe CUJIBL
W3ydenue cusbl ynpyroctu. McciesoBaHre 3aBUCHMOCTH CHJIbI
YIPYroCTH OT YJIMHEHHUA PE3WHOBOIO IIHYypa WX NpPYKUHbI

(c moctpoennem rpaduxka).

AHasy3 NpaKTHYECKUX CUTYalluH, B KOTOPbIX IPOSBJIsSIETCA
JelcTBUe CUJIbI YIIPYTOCTH (YIPyrocThb Ms4a, KPOCCOBOK, BETOK
aepesa H gp.).

AHanus cuTyalnui, CBA3aHHBIX C IBJIEHUEM TATOTEHHUS.
O6psicHEHHE OPOUTATIBHOTO JABHKEHMUS IIJIAHET C UCI0JIb30BaHU-
eM sIBJIEHUS TATOTeHUA U 3aKoHa uHepuuu (MC — acTpoHOMUA).
W3MepeHure Beca Tesia Cc HOMOIbIO JUHAMOMeTpa. O60CHOBaHUe
3TOro cnoco6a U3MepeHUs.

AHanys 1 MozieIMpOBaHUeE SIBJIEHUSI HEBECOMOCTH.
JKcrepuMeHTa/bHOE MOJy9eHHe IIPaBUJIa CJI0KEHHUS CHUJI,
HalnpaBJ/IeHHbIX BJOJIb OAHOH nmpsAMol. OnpesesieHre BeJTUYHUHbI
paBHOLENUCTBYIOLLEHN CUJI.

W3y4yeHue CUIbI TPEHUS CKOJIbKEHHUS U CHUJIBI TPEHUS MOKOS.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMa

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATE€IbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeiCTBHIi)

HccnepoBaHne 3aBUCHMOCTH CUJIbI TPEHMA OT Beca TeJjia

M CBOMCTB TPyUIMUXCS NOBEPXHOCTEM.

AHasy3 NpaKTUYEeCKUX CUTYalluH, B KOTOPBIX IPOSBJISAETCA
JefCTBUe CUJIbI TPEHHUS, UCIIO/Ib3YIOTCA CIOCOOBI €€ yMeHbllle-
HUS WM yBeJIMdeHHUd (KaTaHHe Ha JIbDKaX, KOHbKaX, TOpMoXe-
HUe aBTOMOOMJIA, UCMOJIb30BaHU e NOAIIMITHUKOB, IIJIaBaHHe
BOJHBIX >KUBOTHBIX U Aip.) (MC — 6uosiorus).

Pemenue 3aza4 ¢ McnoJsibsoBanueM GOpMyJ1 Al pacdéTa CUJIbI
TS>KeCTH, CUJIbl yIPYTOCTH, CUJIbl TPEHHUA

Paspen 4. laBneHue TBEPABIX TeJl, )KMAKOCTeld U ra3os (21 y)

JdaBsieHue. Ile-
peaada sasJie-
HMA TBEPABIMUA
TeJIaMH, )KHAKO-
CTAMM U ra3aMu

(34)

Jassnenue. Cioco6bl yMeHb-
LIEeHUs U YBeJUYeHHUs
naBJsieHus. /laBjieHue rasa.
3aBUCHUMOCTb JIaBJIeHUS ra3a
OT 06'béMa U TEMIIEPATYPHIL.
[lepenaya gaByieHUs] TBEPABI-
MU TeJIaMH, }KUJKOCTSIMU U
razamu. 3akoH [lackans.
[lHeBMaTHYeCKHe MalllUHbI

Ananus ¥ 06'bsICHEHHE ONBITOB U NPAaKTHUYECKHUX CUTYaL U H,

B KOTOPBIX NIPOABJIAETCS CUJIA laBJIeHUA.

0O6ocHOBaHHe CIOCOGOB YMEHbILEHUSA U YBeJUYeHUs JaBJIeHUA.
W3yyeHue 3aBHCHMOCTH iaBJIeHUs ra3a OT 00 b€Ma U TeMIepaTyphl.
W3sydyeHue oco6eHHOCTel Nepesjayy JAaBJeHUs TBEPAbIMH TeJaMH,
KUJKOCTAAMU Y razamMu. O60CHOBaHHe pe3yJIbTaTOB OIBITOB
0COGEHHOCTSAMM CTPOEHHS BellleCTBa B TBEPJOM, XKUAKOM

M ra3006pa3HOM COCTOSTHUAX.

JKcrepUMeHTa/IbHOE JJ0Ka3aTeJbCTBO 3aKoHa [lackanis.
PemeHue 3a1a4 Ha pacyéT JaB/IeHUS TBEPLOTO Tesaa

JlaBi1eHue
)ujakocru (5 4)

3aBUCUMOCTD JJaBJI€HUs
KMJKOCTH OT IJ1IYOUHBI
norpy»keHus. 'mapocra-
TUYECKUH NMapasoKc.

I/ICCJ'Ie,C[OBaHI/Ie 3daBUCHUMOCTH AaBJIEHUA KHUAKOCTHU OT 1".I'Iy6I/IHbI
NOorpy>KeHu"usd U nNJIOTHOCTH KU KOCTH.

Ha6mo,quI/Ie U 06bsICHEHHE TUAPOCTATUYECKOI'0o MmapaaoKkca
Ha OCHOBe 3akoHa [lackas.
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Coob1iarluecs CoOCyAbl.
C'uapaBanvecKre MeXaHU3MbI

H3ydeHune COOBLIAIOIIUXCS COCYAO0B.

PeleHue 3aa4 Ha pacyéT JaBJIEHUS KUAKOCTH.

OObsicHEHHE NMPUHLMIA AeHCTBUS THAPABJINYECKOrO Ipecca.
AHanus 1 06'bsICHEHUE IPAKTUYECKUX CUTYaLUH, e MOHCTPUPY-
IOLIUX NPOsIBJIEHUE JJaBJIEHUS )KUJKOCTH U 3aKoHa [lackass,
HanpuMep MPOLECCOB B OPraHU3Me MpH IJIy6OKOBOJAHOM HbIpsi-
Huu (MC — 6uoJiorus)

AtMocdepHoe
AaBsieHue (6 4)

ATtmMocdepa 3eMJiH M aTMOC-
depHoe gaBsieHue. [IpUUrUHBI
CyllleCTBOBAaHHS BO3AYIIHOMU
060s104ku 3eMJd. ONbIT
Toppuuennu. Usmepenue
aTMocdepHOTO JaBJIEHHUS.
3aBHUCUMOCTb aTMOCHEPHOTO
JlaBJIEHUS OT BBICOTHI

Ha/J, ypoBHEM Mops. [IpuGopsl
JAJIs1 U3MepeHHs1 aTMochepHO-
ro JlaBJIeHUS

JKcIleprMeHTabHOe 0GHapyKeHHe aTMOCPepHOro JaBjleHusl.
AHasy3 1 06'bsICHEHHE ONBITOB U NPAKTUYECKUX CUTYaLUH,
CBSI3aHHBIX C lecTBHEeM aTMOCepHOTro JAaBJeHUs].
O06'bsiCHEHUE CYLIeCTBOBAaHUs aTMocdephl Ha 3eMyie U HEKOTO-
pBIX IJIaHEeTaxX UJIU €€ OTCYTCTBHSA Ha APYTUX IJIaHeTax U JlyHe
(MC — reorpadus, acTpoHOMHUS).

O6bsicCHEHU e U3MEeHEeHHs IJIOTHOCTU aTMocdephl C BBICOTOU

1 3aBUCUMOCTH aTMOCHEPHOTr0 JlaBJeHHUA OT BbICOTHI.
Pemenue 3aza4 Ha pacyéT aTMocdepHOro JaBJeHHUs.

H3y4yeHue ycTpoiicTBa 6apoMeTpa-aHepoua

JeicTBUe
KMAKOCTH M rasa
Ha NOrpy:xéHHoe
B HUX TeJ1o (7 4)

JlelicTBHME XKHUAKOCTH U rasa
Ha IIOIPYy’>KEHHOE B HUX TeJIO.
BrITasikMBaromas (apxuMezo-
Ba) cuJjia. 3aKoH ApxumMena.
[lnaBaHue TeJs. Bozpayxomnia-
BaHUe

JKcrepuMeHTa/lbHOe OOHApYy)KeHHe JIeHCTBUSA KUJAKOCTHU U rasa
Ha NOTPYKEHHOE B HUX TeJIO.

OnpepesieHre BbITAJIKMBaOLLEeN CUJIB], IeMCTBYIOLLEeN Ha TeJIOo,
MOTPYKEHHOE B XKUJKOCTb.

[IpoBeneHue U 0GCYKeHHE OTIBITOB, JJEMOHCTPUPYIOIUX
3aBHCHMOCTD BBITAJIKUBAIOIEHN CHUJIBL, NeHCTBYIOIIeH Ha TeI0
B XKUJKOCTH, OT 06'bEMa MOTPYKEHHOU B XKUAKOCTh YaCTH TeJa
U OT MJIOTHOCTH XUJKOCTH.

HccnemoBaHue 3aBUCUMOCTH Beca TeJia B BoJle OT 06'béMa
MOTPYKEHHOM B XKUJKOCTb YaCTH TeJa.

PemreHue 3a71a4 Ha NpUMeHeHHe 3aKOHa ApXUMe/a U YCJI0BUS
TJIaBaHUS TeJl.
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OxoHuaHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATE€IbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBUI)

KoHcTpyupoBaHWe apeoMeTpa WM KOHCTPYUPOBAHHE JIOJKU
U omnpe/iesieHUe e€ rpy30no/ bEMHOCTH

Pa3aen 5.Pa6oT

a M MOLZHOCTB. JHepruA (12 4)

Pa6oTa u Mo1-
HOCTB (3 4)

MexaHu4Yeckas paboTa.
MoIIIHOCTh

JKcnepuMeHTa/IbHOE OlpeJie/ieHhe MeXaHU4eCKOW paboThl CHJIBI
TAXEeCTHU IPU NIaJ€HHUHU TeJia U CUJIbl TPEHUA ITPU paBHOMEPHOM
repeMeleHH Y TeJla 10 TOPU30HTaJIbHON NOBEPXHOCTH.

PacuéT MolHOCTH, pa3BUBaeMOM MPU MOIbEME I10 JIECTHUIIE.
Pewrenuve 3a71a4 Ha pacyéT MexaHUYeCKOH paGoThbl U MOILHOCTHU

IIpocTtelie
MexaHu3Mmsl (5 4)

[IpocTble MeXaHU3MBI: pblyar,
6J10K, HaKJIOHHas MJIOCKOCTb.
[IpaBuJio paBHOBeCHA
ppidara. [IppmeHenue
IpaBHJia paBHOBECHS pblyara
K GJIOKY. «30JI0TO€ IIPaBUJIO»
MexaHuku. KII/l npocThix
MeXxaHHU3MOB. [IpocTbie
MeXaHHU3Mbl B GbITY U TEXHU-
Ke. Ppryaru B Tesie yesroBeka

OnpepesieHre BBIMIPHILIA B CHJIe IPOCThIX MEXaHU3MOB Ha
NprMepe pblyara, IOJABMXXHOT0 U HENOJBUKHOI'0 GJIOKOB,
HaKJIOHHOU! MJIOCKOCTH.

HccnenoBaHye yc/0BUSI paBHOBECHS pblyara.

O6Hapy»KeHHe CBOHCTB MPOCThIX MEXaHU3MOB B Pa3JIMYHbIX
WHCTPYMEHTAaX U MPHUCIOCOOTEeHUSAX, UCIOJIb3YEMBIX B OBITY

U TeXHHUKe, a TAKXKe B XKUBbIX opranusmMax (MC — 6uosiorus).
JKCcrepuMeHTaJIbHOE [0Ka3aTeJIbCTBO PaBeHCTBA PaboT npu
MpYMeHEeHUH MPOCThIX MEXaHU3MOB.

Onpepenenune KII/l HakJIOHHOM NJIOCKOCTH.

Pemrenve 3a71a4 Ha MpUMeHeHHWe MpaBUJa PaBHOBECHS pblyara u
Ha pacuéT KI1/|

MexaHu4yeckKasa
3Heprus (4 4)

KrnHeTu4eckass ¥ NOTEHIU-
anbHas 3Heprus. [Ipespaine-
HHE OJIHOTO BH/Jia MeXaHHYe-

3KCHepI/IMeHTaI{bHOE onpejesieHe U3MEHEHUA KUHEeTUYeCKOHn
u HOTEHL[PIaJ'IbHOfI 3HEepruu TeJjia rpyu ero CKaTbIBaHHUHU 11O
HAKJIOHHOM IMJIOCKOCTH.
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CKOMW HEpruu B APYTOMH.
3aKOH COXpaHEeHHA U U3MeHe-
HHS 3HEPIrUU B MeXaHHKe

dopMynMpoBaHHEe Ha OCHOBE HUCC/IEJ0BaHHs 3aKOHA COXpPaHEHUS
MeXaHU4Y€eCKOU SHEPIrUHu.

06cy»x/ieHre rpaHul IPUMEHUMOCTH 3aKOHA COXpaHeHUs
3HEPTHHU.

PemeHue 3a/jay ¢ UCHOJIb30BAHUEM 3aKOHA COXPAaHEHUs 3Hep-
U

PesepBHOe Bpem1 (3 4)

8 knacc (68 u)

U CBoiicTBa
BemecrBa (7 4)

MOJIEKYJIIPHO-KMHETUYECKOU
TEOPHUH CTPOEHHUS BeleCTBa.
Macca v pasaMepbl aTOMOB

U MoJieKyJ1. ONbIThI, O~
TBePK/JAI0I1e OCHOBHbIE
M10JIO>KEHUS MOJIEKYJIAD-
HO-KMHETHUYECKOHW TEOPHH.
Mopeny TBEpAOTO, ’KUIKOTO
1 ra3006pasHOro COCTOSTHUMI
BellecTBa. Kpucraminyeckue
U aMopdHbIe TBEpAbIE TeJa.

TemaTHyeckui OCHOBHbIE BUABI JeATEJbHOCTH YYaLMXCH
OCHOBHOE COAepXKaHHue . .
6JI0K, TEMBI (Ha ypoBHe y4yeGHbIX AeHCTBHI)
Paspen 6. TenioBble siBjieHus (28 4)
CtpoeHue OCHOBHBIE [10JIOYKEHUS Ha6snroseHne M MHTepIpeTanyus ONbITOB, CBUJETEIbCTBYIOLINX

06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUH BellecTBa: ONBITHI C pac-
TBOPEHHEM Pa3/IMYHbIX BELIECTB B BOJE.

PemeHue 3aa4 10 OLleHUBAHHUIO KOJIMYECTBA aTOMOB WJIM MoJle-
KyJI B eJUHUIlEe 06bEMa BelllecTBa.

AHanu3 TekcTa JApeBHUX aTOMUCTOB (HampuMep, ¢parMeHTa
noambl Jlykpenus «O npupoe Belei») c u3J10KeHHueM 060CHO-
BaHUI aTOMHOH runoTe3bl (CMbICJ0BOe YTeHUe). OneHkKa
y6eIUTeTBbHOCTH 3TUX 060CHOBAHUM.

O6bsicHEHHEe OPOYHOBCKOTO JABIKEHHUS, sABJeHUsA qudody3nun

Y pas/IM4Yuil MeXAy HUMH Ha OCHOBE IMOJIOXKEHUH MOJIEKYJIsIp-
HO-KMHETHYECKOU TEOPHUH CTPOEHHMs BellecTBa.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATE€IbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBUI)

O6bsICHEHHE CBOMCTB ra3os,
XKUJKOCTEN U TBEPABIX TeJl
Ha OCHOBeE I0JIOKEHUH
MOJIEKYJIIPHO-KHUHETUYECKOU
Teopuu. CMayMBaHUeE U Ka-
HI/IJIHHprIe ABJIEHUA.
TensioBoe pacliMpeHue

U CKaTue

O6bsiCHEHHE OCHOBHbIX PAa3/IMYMH B CTPOEHHUHU ra30B, XKH KO-
cTell U TBEP/bIX TeJ C UCIOJb30BaHUEM IOJIOXKEHUH MOJIEKYJISAP-
HO-KHUHETHY€eCKOH TEOPUH CTPOEHHS BElleCTBa.

[IpoBe/ieHHEe ONBITOB N0 BbIpALIMBAaHUI0 KPHUCTAJIJIOB MOBapeH-
HOM COJIM MJIM caxapa.

[IpoBesieHHe U 0G'bsICHEHHUE OIBITOB, J€MOHCTPUPYIOLIUX
KalmuJIJIApHbIE ABJICHUA U ABJIEHHE CMa4YUBaHUA.

O6'bACHEHHE POJIU KalTUJIJIAPHBIX ABJIEHUH AJIA TOCTYIJIEHUA
BO/Zibl B opraHusM pactenui (MC — 6uosiorus).

Hab6s1o1eHue, poBeieHUe U 06'bsiICHEHHE ONBITOB 110 HabJIo-
JIEHUIO TEIJIOBOTO paCIIUPEHUsI Ta30B, XXUJKOCTEH U TBEPJbIX
TeJl.

O6bsicHEHU e cOXpaHEHUs 06béMa TBEPABIX TeJl, TEKy4eCTU
JKHUAKOCTH (B TOM YHCJIe, Pa3HUIBI B TEKYYECTH IJIs1 Pa3HbIX
KHUAKOCTeH), JaBJIeHHs rasa.

[IpoBesieHNE OMNBITOB, JEMOHCTPUPYIOLIMX 3aBUCUMOCTh JlaBJie-
HHS BO3/IyXa OT ero 06'b€éMa M HarpeBaHUS WJIH OXJIQXKIEHUS],
M UX 00'bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO y4eHHsI.
AHanu3 NpakTUYECKUX CUTYaLlMH, CBI3aHHBIX CO CBOMCTBAaMH
rasos, X KUJKOCTeU U TBEPABIX TeJl

TensioBbie
npoueccsl (21 4)

Temnepartypa. CBA3b TeMIle-
paTyphbl CO CKOPOCTBIO
TENJIOBOTO ABUKEHMUST
YaCTHULL.

BHyTpeHHss 3Heprus.
Crioco6bl UIBMEHEHUS

O6ocHOBaHME NMpPaBUJ U3MEPEHUS TeMIlepaTyphl.

CpaBHeHME Pa3/IMYHbIX CIIOCOG0B U3MEPEHUA U LIKaJ TeMIle-
paTyphl.

HaGuironeHre 1 06'bsICHEHYE OINBITOB, e MOHCTPUPYIOIINX
M3MeHeHHe BHyTPEHHEH aHepPryuy TeJjia B pe3yJ/IbTaTe TelJonepe-
Ja4yU U paGoThl BHELIHUX CHJI.
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BHYTpPeHHeH 3Hepruu:
Telionepejaya U coBep-
1ieHHe paboThl. Bugbl
TerJionepeaayu: TEMJIONPOBO-
AHOCTb, KOHBEKIUSI, U3Jy4e-
HUe.

KosimyecTBO TEMJIOTHI.
YaenbHasi TeIJ1I0éMKOCThb
BelllecTBa. TenJioo6MeH

U TEIJIOBOE paBHOBECHE.
YpaBHeHUE TENJI0BOrO
GasaHca.

[lnaBieHue U oTBepZeBaHue
KPHCTa/INYECKUX BelleCTB.
YnenbHas TemnsoTa IJIaBJie-
Husd. [lapoo6pasoBaHue

U KOHJAeHcauud. Ucnapenue.
Kunenue. YaenpbHasi TeIjaoTa
rnapoo6pa3oBaHUs. 3aBUCH-
MOCTb TeMIlepaTypbl KUIIEHUS
OT aTMOCHEPHOrO aBJIEHUS.
Bisia>kHOCTB BO3zyXa.
JHeprus TOIJIUBA. Yae/lbHas
TeIJIOTa CrOPaHUs.
[IpuHOKUOBI PaGOTHI TEILIO-
BbIX ABUraTteneu. KI1/|
TEIJIOBOTO BUTATEJIS.
TemnsioBble ABUTATENH U 3aLIU-
Ta OKpYy»Kaloleu cpelbl.
3aKOH COXpaHEeHHs U Ipe-
BpallleHUsI SHEPTUU B MeXa-

HabGus1o/1eHre ¥ 06bsICHEHUE OMBITOB, 06CYK/AeHNe TPAKTHY e-
CKUX CUTYyalLMH, IEMOHCTPUPYIOLIUX pa3/IMYHble BUJ bl TEIJIO-
nepejavyu: TEMJIONPOBOAHOCTb, KOHBEKIUIO, U3JIyUE€HHUE.
HccneoBaHue siBJieHUs] TelJIoo6MeHa NpU CMeUIMBaHUU
XOJIOAHOU U ropsiueit BOJblL.

Ha6uito/ileHre yCTaHOBJIEHUS] TEIJIOBOI'O PAaBHOBECUS MEXKAY
ropsiueu U xoJ10/THON BOJOMU.

OmnpejseneHue (M3MepeHUe) KOJIMYECTBA TEIJIOTHI, MOJYyYEeHHOT0
BOJIOW NPU TEMJI00GMEHE C HarpeThIM MeTaJJINYeCKUM I[UTUH-
IpOM.

OnpepeneHve (U3MepeHUe) yAeJbHOU TeNJIOEMKOCTU BellleCTBa.
Pemenue 3aa4, CBA3aHHbIX C BbIYUC/IEHHEM KOJIM4YeCTBa TEIlJIO-
Thl U TEMJIOEMKOCTH IIPH TEIJIOOOMEHE.

AHanu3 cUTyaluui NpakKTU4YeCKOro UCIOIb30BaHUs TEIJIOBBIX
CBOMCTB BelLeCTB U MaTepHa/IOB, HAallpUMep B LiesIsAX 3Heproc6e-
peXXeHus: TeIJIOU30Js11sA, SHeprocbeperaroliye Kpblliy,
TEepPMOAKKYMYJIATOPHI U T. .

Ha6ustoneHue siBJIeHUH UcIapeHUs ¥ KOHJEHCAIU .
HccnenoBanue nponecca ucnapeHus pasnyHbIX XKUJKOCTEMN.
OGbsicHEHM e SIBJIEHUH HMCIApeHUsI U KOHJEHCAllUh Ha OCHOBe
ATOMHO-MOJIEKYJISIPHOTO YieHHs.

Hab6sioieHre 1 06bsICHEHUe NpoLiecca KUIEeHUs], B TOM YHCJIe
3aBUCUMOCTH TEMIIEPATYPbI KUIIEHUS OT JaBJIEHUS.
OnpepeseHre (M3MepeHHe) OTHOCUTENBHOU BJIAQXKHOCTH BO3yXa.
Ha6uroneHue npouecca njaBjaeHUsl KPUCTA/IIMYECKOTO Belle-
CTBa, HAIpUMep JbJA.

CpaBHeHHE IPOIEeCCOB IJIaBJIeHUsI KPUCTAJINIYECKUX TeJl

Y pa3MsryeHus MpU HarpeBaHUU aMOPHBIX TeJl.
OnpepeseHve (M3MepeHHe) yAeJbHOU TEIJIOTHI IJIaBJEeHHUs JIb/Ja.
OGbsicHEHME SIBJIEHUH IJIaBJIEHUS] U KPUCTAJJIM3AlMU HA OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUeHHUsI.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATE€IbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBUI)

HHUYEeCKHX U TENJIOBbIX
npoupeccax

PelieHue 3a/1a4, CBsI3aHHbBIX C BBIYUCIE€HHUEM KOJIMYECTBA TEIJIO0-
Thl B pOIleccax Temjonepeaadyu MpHy MJIaBJeHUU U KPUCTALIU-
3aliy, UCTIapeHU U U KOH/JIeHCal[UuU.

AHa/iu3 CUTyal M NPaKTUYECKOr0 NPUMEHEHUS ABJIEHUU
MJIaBJIEHUS U KPUCTAJIJIM3ALMH, HATIPUMED, MoJIyYeHHE CBEePX-
YHCTBIX MaTepPHaJIOB, CoJieBas rpeJsika U Jp.

AHasu3 paboThl U 0O'bICHEHUE MPUHIUIA JIEUCTBUA TEINJIOBOTO
JBUTaTEJIs.

BhluncsieHre KOJIMYeCTBA TEIJIOThI, BbIJIEJSA0IErocss IpU Cro-
paHUuU pa3IMYHbIX BUAOB TomuBa, U KII/l gBurarens.
06Ccy)aeHre 9KOJIOTHYeCKUX 0 CIeICTBUN UCII0Ib30BaHUS
JABUTaTes el BHYTPEHHETO0 CrTOPaHMUs, TEIJIOBBIX U THAPO3JIEK-
TpocTaHui (MC — sKoJIOrHsl, XUMHUS)

Paspesn 7. dleKTpU4ecKue U MarHuTHbIe siBjeHus (37 4)

JIeKTpu4YecKre
3apsAabl. 3aps-
»KeHHble TeJ1a

M UX B3aMMOaeii-
crBue (7 4)

dsekTpusanud teJs. /IBa poga
3JIEKTPUYECKHUX 3aPsAS0B.
BzauMogelicTBue 3apsKeH-
HbIX TeJl. 3akoH KysoHa.
JJIeKTpUYeCcKoe ToJIe.
[IpyHIUI Cynepro3unuHU
3JIEKTPHUYECKHUX MOJIEN.
HocuTenu ajieKTpuiecKux
3apsA0B. DJIeMeHTapHbIN
3JIEKTPUYECKHUH 3apsf.

Hab6usroieHre 1 TpoBeieHNEe ONBITOB MO 3JIEKTPU3ALUH TeJl
MPY COMPUKOCHOBEHUU U UHAYKIHEH.

Ha6srosieHre 1 06'bsICHEHUE B3aUMOJIEUCTBUSA OJJTHOUMEHHO

Y pa3HOUMEHHO 3apsKeHHBIX TeJl.

O6bsicCHEHHE MPUHIUIA 1eHUCTBUS 3JIEKTPOCKOTIA.
OGbsicHEHHE SIBJIEHUH 3JIeKTPU3aLUM NPU COMPUKOCHOBEHUH
TeJ1 U UHAYKIHEeH C MCIIOJIb30BaHUEM 3HAaHUU 0 HOCUTEIAX
3JIeKTPUYECKHX 3aps/I0B B BELLECTBE.

Pacrio3HaBaHue U 0G'bsICHEHUE SIBJIEHUH 3JIEKTPU3aLUHU B I0-
BCEJIHEBHOM KU3HHU.
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Ctpoenue atoMa. [IpoBoHU-
KU U JU3JIEKTPUKH. 3aKOH
COXpaHEHMUS 3JIEKTPUUECKOTO
3apsaja

Ha6mo,qe1—me 1 0ObSICHEHUE OIIbITOB, WIJIOCTPUPYHOIINX 3aKOH
COXpaHEeHHUd 3JIEKTPUYEeCKOro 3apdaa.

Ha6fl}0/'_'[8HI/le OIIbITOB IIO MOAEJINPOBAaHUIO CHJIOBBIX JIMHU U
3JIEKTPUYECKOI'O IMOJIA.

HccnepoBanue AEﬁCTBPlH 3JIEKTPHUYECKOI'O I0oJid Ha MPOBOJHUKH
U AU3JIEKTPUKHU

IocTOAHHBIN
3JIEKTPpUYEeCKUHA
TOK (20 1)

JJeKTpHU4ecKHUH Tok. Yciio-
BUSl CyLeCTBOBAHUS 3JIEKTpU-
4eCKOro Toka. MCTO4YHUKHU
MOCTOSIHHOTO TOoKa. /lecTBUA
3JIEKTPHUYECKOI'0 TOKa
(TensioBOE, XUMHYECKOE,
MarHuTHOeE). DJIeKTPpUYeCcKU
TOK B KHJKOCTAX U rasax.
dJsieKTprU4Yeckad Lenb. Cuia
TOKa. JJIeKTpHUiecKoe
HanpsikeHue. ConpoTuBJie-
HUe NPOBOJHHUKA. Ye/lbHOe
CONPOTHUBJIEHHE BelllecTBa.
3akoH OMa AJ1d ydyacTKa
nenu. [locnregoBaTenbHOE

Y napaJijiejibHOe coeJJUHEeHHe
IIPOBOJHUKOB.

Pa6oTa ¥ MOILHOCTb 3JIEKTPH-
4eCKOro Toka. 3akoH /[»koy-
ns-JleHya. JJIeKTPONPOBOJ-
Ka U IOTPe6GUTENH 3JIEKTPHU-
YeCKOH 9HEPruu B OBITY.
KopoTkoe 3aMbikaHue

Hab6s1101eHre pa3/IMuHbIX BUJOB JeHCTBUSA 3J1€KTPUIECKOT0
TOKa M 0GHapy>KeHHe 3THUX BUJ0B JelCTBHSA B IOBCEJHEBHOU
JKU3HU.

C6opka U UCHbITAHUE 3JIEKTPUYECKOHN LIeNH MOCTOSIHHOTO
TOKa.

H3mMepeHHe CUJIBI TOKa aMIIepMETPOM.

M3MepeHHe 3/1eKTPHUY€ECKOI0 HANPIXKeHUA BOJIbTMETPOM.
[IpoBesieHNE U 0G'bICHEHME ONBITOB, A€ MOHCTPUPYIOLIUX
3aBUCHUMOCTb 3JIEKTPHUYECKOr0 CONPOTHUB/IEHUS NPOBOJAHHUKA

OT ero JJIMHBI, IO H IONePeYHOro ceYeHHs U MaTepHaJia.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIEro yepes
pe3uCcTop, OT CONPOTHUBJIEHUS PE3UCTOPA U HANPAKEHUA

Ha pe3ucTope.

[IpoBepKa npaBuJia CJI0XKeHUS HallPsXKeHWH NPH 1nocjaef0Ba-
TeJIbHOM COeJMHEHHUH JIBYX PE3HUCTOPOB.

[IpoBepka npaBuJa A8 CUJIbI TOKA IPU MapasijieIbHOM COeJH-
HEHUH Pe3HUCTOPOB.

AHanus cuTyalMi nocjaefoBaTeNbHOr0 U MapasljieIbHOro
COoeIMHEeHUs NPOBOJHUKOB B JIOMAIHUX 3JIeKTPUYECKHUX

CeTsX.

PemeHue 3aza4 c ucnosib3oBaHueM 3akoHa OMa 1 popmy
pac4yéTa 3JIeKTPUYECKOTI'0 CONPOTHUBJIEHUS NPH MOCAeJ0BaATEb-
HOM U NapaJlJIeJIbHOM COeJMHEHUH NPOBOAHUKOB.
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OxoHuaHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATE€IbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBUI)

OnpegeseHre paboThl 3JIEKTPUYECKOTO TOKA, MPOTEKAOLIErO
yepes pe3UucTop.

OnpezesieHUEe MOUIHOCTH 3JIEKTPUYECKOI'O0 TOKA, BbIJEJIsIeMOU
Ha pe3UuCTope.

HccnenoBaHue 3aBUCHMOCTH CUJIBI TOKA Yepe3 JIAMIIOYKY

OT HaNpsDKeHUsI Ha HeH.

Onpepenenue KII/l HarpeBaTess.

UccnenoBanue npeo6pa3oBaHUsl 3HEPTUH NPU NMOAbEMe rpy3a
3JIEKTPO/IBUTATEJIEM.

OGbsicCHEHUEe YCTPOMCTBA U NPUHIMIA JeUCTBUA JOMAIIHUX
aJIeKTpOHarpeBaTe/IbHbIX IPUOOPOB.

O6bsAcHEHHe NPUYMH KOPOTKOTO 3aMbIKaHUSA M NPUHIUIA
JeHCcTBUS IJIaBKUX NpefoXpaHUTe el.

Pewenue 3azay ¢ ucrosib3oBaHreM 3akoHa /xxoyna—J/lenua.
Ha6u1ro/ieHre BOBHUKHOBEHHA 3JIEKTPHUYECKOI'0 TOKA B XKHU/I-
KOCTH

MarHuTHbIe
sAiBjeHus (6 4)

[TocTossHHBIE MAarHUThI.
BsauMogeHcTBYE ITOCTOSH-
HbIX MarHMTOB. MarHUTHOE
noJie. MarHuTHoOe noJie 3eMJau
M ero sHayeHHe [ XKU3HU
Ha 3emJie. OnbIT IpcTefa.
MarHuTHOe 1noJie 3JeKTprude-
ckoro Toka. [I[ppumeHeHMe
3JIEKTPOMAarHUTOB B TEXHHUKE.

HccnenoBaHme MarHMUTHOTO B3aMMOJEHCTBHS MOCTOSHHBIX
MarHuTOB.

M3y4yeHne MarHUTHOTIO I10JI151 TOCTOSAHHBIX MAarHUTOB IIPU UX
006'beIMHEHNH U pa3/ieJIeHHH.

[IpoBesieHHE OIBITOB IO BU3YyaJM3alMU MOJISI MOCTOSIHHBIX
MarHuTOB.

H3yyeHue AB/IeHUsA HAMAarHUYMBaHUSA BellleCTBa.
HccnenoBanue AeHWCTBUS 3JIEKTPUYECKOIO TOKA Ha MarHUTHYIO
CTpEeJIKY.
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JleficTBYe MarHUTHOTO IOJIsI
Ha MPOBOJIHUK C TOKOM.
JJIEKTPOIBUTATE/b IOCTOSIH-
HOTro ToKa. Mcnosib3oBaHue
3JIEKTpOJIBUTaTes el B TeX-
HUYECKHUX YCTPOUCTBaxX

U Ha TPaHCIOpPTe

[IpoBesieHHe ONBITOB, JEMOHCTPUPYIOIUX 3aBUCHUMOCTb CHJIbI
B3aMMOJeNCTBUSA KaTyLIKU C TOKOM U MarHuTa OT CHJIbI U Ha-
NpaBJleHUsI TOKa B KaTyLIKe.

AHanu3 cuTyaluui NpakTHU4YeCcKOoro NpUMeHeHHs 3JIeEKTPOMarHu-
TOB (B GbITOBBIX TEXHHUYECKUX YCTPOUCTBAX, IPOMBIILIJIEHHOCTH,
MeAULIMHE).

W3yvyeHue felCTBHUS MarHUTHOTO NOJIsI HA NPOBOJAHHUK C TOKOM.
H3ydeHue feMCTBUA 371€KTPOABUTATES.

Hsmepenue KII/l asekTpoaBUTraTe/IbHOM YCTaHOBKHU.
PacriosHaBaHue U aHaA/INU3 pa3/IMYHbIX TPUMEHEHUN 3J1eKTpo-
ABuraTesiel (TpaHcHnopT, 6BITOBbIE YCTPOHCTBA U Jp.)

JJIEeKTPOMarHmT-
Hasd HHAYKIUA
(44)

OnbiTel Papajes. ABneHue
3JIEKTPOMAarHUTHON HHAYK-
uuu. [TpaBuiio Jlenna.
JuexkTporeHepaTtop. Croco6bl
MOJIy4eHUd 3J1eKTPUIeCKOH
3Hepruu. JJIeKTPOCTaH MU
Ha BO30GHOBJISIEMBIX UCTOY-
HHUKaX 93Hepruu

OnbITHI IO UCCIEJ0BAaHUIO SIBJIEHUS 3JIeKTPOMarHUTHON MHAYK-
LMU: UCC/IeJOBaHUEe U3MEeHEeHU N 3HaYeHUsI U HallpaBJIeHUST
WHAYKIMOHHOTO TOKa

Pe3epBHOe Bpem1 (3 4)
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9 knacc (102 y)

M CNOCOGHBI €ero
onucanus: (10 4)

Cucrema orcyéra. OTHOCH-
TeJIbHOCTb MeXaHH4YeCKOro
JBHKEHUH.

PaBHOMepHOe npsiMOJIMHEN-
Hoe ABUXXeHHe. HepaBHOMep-
HOe MpsSIMOJIMHEHHOE JIBIKe-
Hue. CpeiHAA U MTHOBEeHHas
CKOpOCTb TeJla IPU HepaBHO-
MEPHOM /IBH>KEHUH.
Yckopenue. PaBHOyCcKkOpeH-
HOe NpsMOJIMHEHHOe JBHXKe-
Hue. CBoOGOJHOE MaJieHue.
Onertel M'annied.
PaBHOMepHOe JBI)KeHHe

10 OKpY>KHOCTH. [lepuoz

M 4acToTa 06paleHus.
JluHelHada U yrjoBasi CKOpO-
ctu. lleHTpocTpeMuTebHOE
yCKOpeHHUe

TemaTU4ecKui OCHOBHOE€ coAepKaHue OCHOBHBIE BH/ bl JeSATe/JbHOCTH y4Yaluxcsa
6JI0K, TeMa (Ha ypoBHe y4eGHBIX JeHCTBHI)
Paspen 8. Mexannuyeckue siBjeHus (40 4)
MexaHu4eckoe MexaHuYecKoe JJBUXKEHHE. AHanus ¥ 06CyXJeHue pa3JIudHbIX IPUMEPOB MeXaHU4YeCKOTro
ABIDKeHH e MaTepuasibHas TO4YKa. JBUXKEHUS.

O6cyx/ileHHe TpaHUL IPUMEHUMOCTH MOJEJNU «MaTepuajbHas
TOYKa».

OnuvcaHue MexaHU4YecKoro ABUXXEHUA PA3JIMYHBIMU crnoco6aMu
(ypaBHeHUe, TabauLa, rpadUK).

AHaJiu3 >KU3HEHHBbIX chyaumZ, B KOTOPbIX IPOABJIAETCA
OTHOCUTE/JIbHOCTb MeXaHUYeCKOIr'o JIBMXKeHHS.

Hab6uitoieHre MeXxaHU4YeCKOIo JBH)KEHHS TeJsla OTHOCUTEJbHO
Pa3HBIX TeJ OTCYETA.

CpaBHeHUe NyTel U TPaeKTOPUH JABUKEHUS OJHOTO U TOTO Ke
Tesla OTHOCHUTEJIbHO Pa3HbIX TeJl OTCYETa.

Anasiu3 Tekcra 'asniess 06 OTHOCUTENbHOCTH JBHKEHMUS;
BBINIOJTHEHHE 33JaHUN N0 TEKCTY (CMBICIOBOE YTEHHUE).
OnpepesieHre cpegHeN CKOPOCTH CKOJIBXKEHUsI 6pycKa WIN JBU-
>KeHMS LIapHUKa 10 HAKJIOHHOH IJIOCKOCTH.

AHanus u obecyxaeHHe ClI0C060B NMPUBIMKEHHOTIO ONpe/eseHus]
MIHOBEHHOH CKOPOCTH.

OnpejesieHHe CKOPOCTH PAaBHOMEPHOTO JBIKEHHSA (IIapuKa

B KHU/JIKOCTH, MOJI€JIU 3JIEKTPUYECKOT0 aBTOMOGUJIA U T. I.).
OnpejesieHue MyTH, NPOHJEHHOTO 3a JaHHBIH NPOMEXYTOK
BpeMeHH, U CKOPOCTH TeJia 10 rpadrKy 3aBUCUMOCTH Iy TH
pPaBHOMEPHOIO JIBH)KEHHS OT BPEMEHH.

O6cyx/ieHrMe BO3MOXKHBIX NPHUHIUMIIOB JAeHCTBUS NPUBOPOB,
M3MepSIOLIUX CKOPOCThb (CMHUIOMETPOB).
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BbIuMc/IeHHe YTH U CKOPOCTHU MPU PAaBHOYCKOPEHHOM MPSIMO-
JIMHEWHOM JIBU>KEHUH TeJia.

OnpefiesieHre NPOUJEHHOTO MyTH M YCKOPEHUsI JBUKEHUS TeJa
no rpadyKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMO-
JIMHEMHOTO JIBU>KEHUS TeJsla OT BpEMEHH.

OmnpejiesieHUe YCKOPEHUS TeJla IPU PAaBHOYCKOPEHHOM /JIBUKe-
HUH 10 HAKJIOHHOU MJIOCKOCTH.

H3MepeHHe epro/ia M HaCTOThI 06pallleHUs TeJsa 10 OKPY>KHOCTH.
OnpepesieHre CKOPOCTH PaBHOMEPHOTIO JBMXKEHHUS TeJsa

10 OKPY>KHOCTH.

PelieHue 3a/1a4 Ha onpe/ie/ieHHe KHHEMATHYeCKUX XapaKTepHU-
CTUK MEXaHUYECKOTO JBUXKEHUs pa3/IMUHbIX BUJOB.
Pacno3HaBaHue U NPUOIMKEHHOE ONMMCAHUE PA3JIUYHbBIX BU/IOB
MeXaHUYeCKOT0 JB>KeHUs B MPUPO/ie U TeEXHHUKe (Ha mpuMepax
CBOGO/IHO MaJaoUUX TeJ, ABMXKEHHUS ) KUBOTHbIX, He6eCHBIX
TeJl, TPAHCIOPTHBIX CPEeACTB U Ap.)

B3aumogeicTBue
Tea (20 4)

[lepBblit 3ak0H HproTOHA.
BTopo¥i 3akoH HproToHa.
TpeTuii 3akoH HproToHa.
[IpyHIMI cyneprno3uLuu
CHJI.

Cuuia ynipyroctu. 3aKoH
l'yka. Cuna TpeHus: cuia
TPEHMUS CKOJIbXKEHUS, CUJIA
TPEHMUS NTOKOs, APYTHe BUbI
TpPEeHUH.

CuJia TSXKeCTH Y 3aKOH
BCEMHPHOTO TATOTEHHUS.
YckopeHHe cBOOGOAHOTO
nageHus. [ BurkeHUe IJIaHEeT

Ha6ustoneHue u 06CyK/ieHHEe ONBITOB C ABMXKEHHUEM TeJia PU
YMeHbUIeHNH BJAUSHUSA JPYTUX TeJl, IPENsATCTBYIOLUX JIBMKe-
HUIO.

AHanns Tekcta ['asnnies c onvucaHueM MbBICJIEHHOTO 3KCIIepU-
MeHTa, 060CHOBBIBAIOIET0 3aKOH WHEPIUH; BHIIIOJTHEHUE
3a/laHUH 110 TEKCTY (CMBICJIOBOE YTEHUE).

O6cy)aeHre BO3MOXXHOCTH BBINIOJIHEHUSI 3aKOHA WHEPIUU

B Pa3/INYHBIX CUCTEMaX OTCYETA.

Ha6stoneHue v o6cyxaeHre MexaHUdeCKUX SIBJIEHUH, Tpo-
HCXOJSAIIUX B CHCTeMe 0TcuéTa «Tesiexkka» MpHu €€ paBHO-
MEpPHOM U YCKOPEHHOM JBMKEHHUU OTHOCUTEJIbHO KaGUHETa
dusukm.

JlelicTBUS C BEKTOPAMU CHUJI: BBINIOJIHEHUE 3aIaHUH T10 CJI0Ke-
HHUIO U BBIYUTAHUIO BEKTOPOB.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATEIbHOCTH Y4alUXCs
(Ha ypoBHe y4eOHBIX AeHCTBUI)

Bokpyr CosiHLa. [lepBas
KOCMUYeCKasi CKOPOCTb.

HeBecoMoCTb U NeperpysKH.

PaBHOBecue MaTepuaIbHOU
TOYKHU. AGCOJIIOTHO TBEpI0€e
TeJio. PaBHOBecue TBEPZOTO
TeJia C 3aKpPeIJIEHHOHN OCbhI0
BpaujeHus. MOMEHT CUJIBI.
LleHTp TAXKECTHU

Hab6sroieHre ¥/uiy npoBefieHVe OINBITOB, IeMOHCTPHUPYIOILUX
3aBHCHMOCTb YCKOPEHHUSsI TeJsla OT MPUJI0KEHHOU K HEMY CUJIbI

M Macchl TeJia.

AHanus ¥ 06'bsiCHEHUe SIBJIEHUH C MCI0JIb30BaHUEM BTOPOTO
3akoHa HproToHa.

PemeHnue 3az1a4 ¢ vcnoJsib30BaHUEM BTOPOro 3akoHa HeroToHa

U IMpaBHJia CJIOKEeHUA CUJI.

OmnpejesieHre }XECTKOCTHU IIPY>KUHBI.

AHanus cuTyanui, B KOTOpbIX HabogaoTcs ynpyrue gedop-
Mal MK, U UX 00'bsICHEHHE C UCII0JIb30BaHHeM 3aKoHa ['yka.
Pemenue 3az1ay c ucrnosib3oBaHueM 3aKoHa ['yka.
HccnesoBaHHe 3aBUCHMOCTHU CHJIbI TPEHUS CKOJIbXKEHUS

OT CWJIbl HOPMaJ/IbHOTO AaBjieHus. O6cy/ieHre pe3y/bTaToOB
Hccel0BaHUA.

OnpepeneHve K03pdUIEeHTa TPEHUS CKOJIBXKEHHUS.

H3MepeHHe CUJIbI TPEHUS MOKOA.

Pemenue 3az1a4y ¢ UcnoJib3oBaHUEM GOPMYJIbl JJIs CHUJIbl TPEHUS
CKOJIBKEHHUH.

AHasnu3 IBMKEeHUs TeJl TOJIbKO N0/ e ICTBUEM CHJIbI TsKe-

CTH — CBOGOJHOTO MaJleHUsl.

O6bsAACHEHHEe HEe3aBHCHMOCTH YCKOPEHHUs CBOOOJHOIO MajeHUs
OT Macchl TeJsa.

OueHKa BeJIMYHUHBI CUJIbI TATOTEHUS, e CTBYIOLI el MeXy
ABYMsI TeJlaMU ([J1s1 pa3HbIX Macc).

AHanus BMKeHUs HeGeCHBIX TeJl Mo/ JeHCTBUEM CUJIbI TATOTE-
HUs (C UCIOJIb30BAaHUEM JIONIOJIHUTENbHBIX HCTOYHUKOB UH)OP-
MaluH).
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Penienue 3aia4 C UCIOJIb30BAHHUEM 3aKOHA BCEMUPHOIO TATOTE-
HHUS U GOPMYJIBI AJIs1 pacyéTa CHUJbI TAKECTH.

AHa/IM3 OPUTHHAJILHOTO TEKCTa, ONMHCHIBAIOIETO MPOsIBJIEHHUS
3aKOHA BCEMHUPHOTO TATOTEHUs; BbINOJIHEHHE 3aJJaHUi MO TeK-
CTy (CMBICJIOBOE UTEHHUE).

Ha6Juro/ieHue U 06CY>K/JieHHe ONBITOB 10 U3MEHEHUIO Beca TeJsa
MPU YCKOPEHHOM JIBUXKEHHUH.

AHanu3 ycJioBUH BO3HUKHOBEHHSI HEBECOMOCTH U Iepe-
FPY3KH.

PelieHnue 3a/ja4 Ha onpeJie/ieHHe Beca TeJla B pa3IM4YHbIX
YCJIOBUAX.

AHanu3 cui, eMCTBYIOUIHMX Ha TeJ0, HOKOSIIIeecs Ha OINope.
OmnpejiesieHHe IeHTPa TSHKECTH PAa3JIMYHbIX TeJl

3aKkoHBbI coxpa-
HeHuA (10 49)

HWMmnynbc Tena. UsmeHneHue
umnyJibca. UMnybc cuibl.
3aKOH COXpaHeHHU UMITYJib-
ca. PeakTuBHOe JIBI>KEHUeE.
MexaHuveckasi paboTa u
MOIIJHOCTb. Pa6oTa cun
TSXKECTH, YIPYTOCTH, Tpe-
Hus. CBA3b D9HEPrUU U pa-
GOTHI.

[loTeHUMaNBbHAA 9HEPTrUs
TeJia, NOAHATOTO HaJ, MOBepPX-
HOCTBIO 3eMJIH. [loTeHI MaIb-
Hasl 9Heprus CXKaTou npy-
>KHHBIL.

KnHeTuveckast sHeprus.
TeopeMa 0 KHHETHYECKOU
HEpPTHH.

Ha6usroneHue U 06CyK/ieHHe ONBITOB, IEMOHCTPUPYIOLIUX
nepejayy UMIyJibca IPY B3aUMO/JeHCTBUH TeJl, 3aKOH CoOXpaHe-
HUS UMIIyJIbCa NP ab6COTIOTHO YIPYrOM U HEYIIPYyroM B3aUMO-
OeHlCTBUH TeJl.

AHasnu3 cUTyal Uy B OKpYyKaloLleH »KU3HHU C UCII0J1b30BaHUEM
3aKOHa COXpaHeHHUs UMITyJIbca.

PacnosHaBaHUe sIBJIeHUs PeaKTHBHOTO JBMXKEHHS B IpHUpOJie
u texHuke (MC — 6uoJsiorus).

[IppuMeHeHHe 3aKOHA COXPaHEHHUs] UMITYJ/IbCa AJIF pacyéTa
pe3y/IbTaTOB B3aUMOJEHCTBHUSA Tesl (Ha MpUMepax HeyIpy-

roro B3aMMoOJeCTBU, yIIPYTroro eHTPaJIbHOTO B3aHMO-
JeHCTBUA ABYX OJMHAKOBBIX T€JI, 0JJHO U3 KOTOPBIX HEINOJI-
BIDKHO).

PemeHue 3a/1a4 ¢ MCIIO/Ib30BaHUEM 3aKOHA COXpPAHEHUS UM-
MyJbCa.

OnpezesieHue paboThl CHJIbI YIPYTOCTH NPHU NOABEME Ipy3a

C UCNOJIb30BaHHEM HEMOJBHMIKHOTO U NMOJBWKHOTO GJIOKOB.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATE€IbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBUI)

3aKOH COXpaHeHUs MeXaHMU-
4yeCcKoU sHepruu

HN3MepeHUe MOILIHOCTH.

M3MepeHre noTeHLHMAJbHOW 3HepTrUH ynpyro AepopMHUpOBaH-
HOU MpPY>KUHBI.

H3MepeHre KNHETHYECKONW 3HEPTryH TeJsia N0 JJIMHEe TOPMO3HOTO
My TH.

JKcrnepuMeHTa/IbHOE CpPaBHEHUE W3MEeHEeHUSI MOTEeHIIMaIbHONUHU
KMHETUYeCKON 3Hepruil Tesa NpU JBHKEHHUU IO HAKJIOHHOU
MJIOCKOCTH.

JKcnepHUMeHTa/IbHasl NIPOBepKa 3aKOHA COXpaHeHUsI MeXaHHU4Ye-
CKOU 3Hepruu Npu cBOGOJHOM MaJ[eHHH.

[[pyMeHeHHe 3aKOHA COXpPaHEHHUA MeXaHU4YeCKOU sHepTruu
JAJI51 pacyéTa MOTEeHIMAaJbHOM U KUHEeTUYEeCKOH sHepTrui Tesia.
PeueHue 3a/1a4 c MCNI0J1Ib30BaHHEM 3aKOHA COXpaHEeHUs Mexa-
HHU4Y€eCKOU 3Heprun

Pazgen 9. MexaHuu

ecKue KoJie6aHusA M BOJIHBI (15 4)

MexaHu4YecKue
KoJsie6anus (7 4)

KosiebaTesibHOE JBHXKEHHE.
OcHOBHbIE XapaKTePUCTHUKHU
KOJIeGaHHWU: eproJ, 4acToTa,
aMILIMTyAa. MaTeMaTHh4de-
CKUH U NPY>KUHHBINA MasiTHU-
ku. [IpeBpaleHre 3HEPTHH
IIPH KoJ1e6aTeJIbHOM JIBHXKe-
HUH.

3aTyxarolue KoJieGaHHUsA.
BrIHyK/leHHbIE KOJIe GaHUA.
Pe3oHaHC

Hab6sioieHre KoJsie6aHUM NoA, IeHCTBUEM CHJI TSXKECTH U yIIpy-
rOCTHU U OO6HApYKeHHe OJ06HBIX KOJIe6GaHUH B OKpYy»KarolleM
MHDpe.

Ananus Kosie6aHUM rpy3a Ha HUTH U Ha Ipy»KuHe. OnpesiesieHre
4acTOThI KoJIeGaHUH MaTeMaTUYeCKOI0 U NPYKUHHOTO MasTHH-
KOB.

Ha6uiroeHne 1 06'bsICHEHHE SIBJIEHUS pe30HAHCA.
HccnenoBaHnue 3aBUCMMOCTH NepHojia KOJIe6aHUH Mo/ BelIeHHO-
ro K HUTH Ipysa OT JJUHBI HUTH.

[IpoBepka HE3aBUCHUMOCTH NepUOJa KojebaHUN rpysa, MoJBe-
LIEHHOTO K JIEHTE, OT MacChl Irpy3a.
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Ha6.tto/ieHue 1 06CY3KeHHE ONbITOB, IEMOHCTPUPYIOIIUX
3aBUCHMMOCTb NEpUOJA KOJEGAHUM MPYKUHHOTO MasgTHUKA

OT MaccChl I'py3a U KECTKOCTH MPYKUHBI.

[IpuMeHeHHE MaTEMaTUYECKOTO U MPYKUHHOTO MasiTHUKOB

B Ka4eCTBe Mo/ieJiel 1J1s1 ONMCaHUsl KoJie6aHUM B OKpYKawlleM
MHpe.

PeuieHue 3a/1a4, CBSI3aHHbIX C BbIYMCJIEHHUEM UJIU OLIEHKOH
4acToThI (Mepuoja) KojaebaH U

MexaHu4YecKue
BOJIHBI. 3BYK
(84)

CBo¥iCcTBa MeXaHHUYECKHUX
BoJiH. JIsiMHa BoJiHBL. Mexa-
HHUYeCKHe BOJIHBI B TBép,ELOM
TeJle, ceicMUYecKHe BOJHBI.
3ByK. [pOMKOCTb 3ByKa

U BbICcOTA TOHA. OTpakeHUe
3ByKa. UHQpa3ByK U yibTpa-
3BYK

O6Hapy»keHMe U aHaJ/IM3 BOJIHOBBIX SIBJIEHUU B OKpY»KalollieM
MHDpe.

Ha6uiro/ieHre pacrpocTpaHeHHUsl NMPOJOJbHBIX U TMONEepedHbIX
BOJIH (Ha Mojiesiv) ¥ o6Hapy»KeHHe aHaJIOTUYHBIX BU/I0B BOJIH B
npupoJie (3ByK, BOJsIHbIEe BOJIHBI).

BelunciieHue JJIMHBI BOJIHBI M CKOPOCTH PacnpocTpaHeHUs
3BYKOBBIX BOJIH.

JKcllepuMeHTa/IbHOe OllpejiesleHre I'PaHUIL YacTOThl CJABIIIUMBIX
3BYKOBBIX KOJIe6aHUH.

Ha6uroieHre 3aBUCUMOCTH BBICOTBI 3BYKa OT 4acTOThI (B TOM
YHCJIe C UCT0JIb30BAHMEM MYy3blKaJbHbIX HHCTPYMEHTOB).
Hab6sioieHre 1 06bsiCHEHYE SIBJI€HUs aKyCTUYECKOro pe3o-
HaHca.

AHasnu3 OpUTHHAIBHOTO TEKCTA, NOCBALLEHHOIO HCII0/b30Ba-
HHUIO 3BYKa (MJIM yJIbTpa3ByKa) B TeXHUKe (3X0JI0KaL s,
yJbTPa3ByK B MeJMIIMHE U [JIp.); BbIIIOJIHEHHE 3aJJlaHUH 110 TeK-
cTy (CMBICZIOBOE YTEHUE)

Paspaes1 10. 3j1eKTpOMarHUTH

o€ 1moJie U 3JIEKTPOMarHuTHbIe BOJIHBI (8 1)

J/IeKTPOMarHMT-
Hoe noJie

3HeKTpOMaFHI/ITHoe oJie.
aﬂeKTpOMaFHI/ITHbIe BOJIHBIL.

HOCTpOGHI/Ie paCCy)K,C[eHPIﬁ, OGOCHOBbIBa}OLLU/IX B3aMMOCBA3b
3JIEKTPHUY€CKOIro ¥ MarHuTHOro rnoJieu.
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IIpodo.viceHue mab.

TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATE€IbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBUI)

M 3JIEKTpoMar-
HHUTHBIE BOJIHBI
(64)

CBOMCTBA 3JIEKTPOMAarHM1T-
HbIX BOJIH. [llkasa asieKkTpo-
MarHUTHBIX BOJIH. McoJib30-
BaHHUE 3JIEKTPOMArHUTHBIX
BOJIH /111 COTOBOH CBA3H.
JJIeKTpOMarHuTHasa npupoja
cBeTa. CKOpOCTb CBeTa.
BoJsiHOBbIE CBOWCTBA CBETa

JKcnepuMeHTa/llbHOe U3yYyeHHe CBOWCTB 3JIeKTPOMArHuT-
HBIX BOJIH (B TOM 4MCJ/Ie C IOMOLIbI0 MOOGUJIBHOTO TeJjle-

¢doHa).

AHany3 peHTTreHOBCKUX CHUMKOB 4eJIOBEYEeCKOr'0 opra-
HHU3Ma.

AHa/113 TeKCTOB, ONUChIBAIOLIUX TPOSIBJIEHUS 3JIEKTPOMAarHuT-
HOT'0 U3JIy4€HUsI B IPUPO/e: )KUBble OPTraHU3MbI, U3JIYUYEHUST
HeGeCHBIX TeJl (CMBICJIOBOe YTEHHE).

Pacno3HaBaHMe U aHA/IM3 Pa3JUYHbIX IPUMEHEHUH 3JeKTPOo-
MarHUTHBIX BOJIH B TEXHUKE.

Pewrenuve 3azia4 ¢ ucnosb3oBaHueM GopMyJ1 /s CKOPOCTU
3JIeKTPOMAarHUTHBIX BOJIH, AJIMHbI BOJHBI M YaCTOThI

cBeTa

Pasgen 11. CBeToBble siBAeHUA (15 4)

3aKkoHBI pacnpo-
CTpaHeHHUs cBeTa
(64)

HcTtouyHuku cBeTa. JlyyeBas
Mozesb cBeTa. [IpsaMosinHen-
HOe pacnpocTpaHeHue CBeTa.
3atMmeHua Connua u JlyHbl
OTpaxxeHue cBeTa. [li1ockoe
3epKaJio. 3aKOH OTpPaXKeHHUsd
cBeTa.

[IlpenomneHue cBeTa.
3aKOoH MpeJIoMJIeHUSI CBeTa.
[TosIHOe BHYTpeHHEee OTpaxKe-
HUe cBeTa. Mcnnosib3oBaHKe

Ha6utoneHue onbITOB, JeMOHCTPUPYIOIIMX IBJI€HHUE IPSIMOJIH-
HeHHOro pacnpocTpaHeHUs CBeTa (BO3HWKHOBEHHE TEHH U IO0JIy-
TeHH), U UX UHTEepIpeTaLus C UCI0JIb30BaHUEM MMOHSITUS
CBETOBOTO JIy4a.

OGbsiCHEHHE U MOJIeJITMPOBaHMEe COJIHEYHOTO U JIYHHOTr'O 3aTMe-
HUH.

HccnenoBaHre 3aBUCUMOCTH yTJiIa OTPaXKEHUSI CBETOBOTO JIy4a
OT yrJia Na/ieHusl.

H3yuyeHue CBOUCTB N306paKeHHUs B IIJIOCKOM 3epKaJie.
Ha6sioieHre ¥ 0G'bsICHEHHE ONBITOB 110 MOJYYEHUIO U300pake-
HHUH B BOTHYTOM U BBIIYKJIOM 3epKaJsiax. HaGitoneHue u 06bsic-
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BHYTPEHHEro OTpa>eHHUA
B OIITUYECKHUX CBETOBOJaX

HEHHe OIIbITOB II0 NPEeJIOMJIEHHUIO CBE€TA HA rpaHUlle Pa3JINYHbIX
cpen, B TOM 4YHcC/i€ ONBbITOB C IMOJIHBIM BHYTPEHHUM OTpPAXXEHHUEM.
UccnenoBaHue 3aBUCUMOCTH yrJuia nnpeJioMJieHHd OT yrJjia
nageHnuda CBEeTOBOI'O Jiyda Ha rpaHHULle «BO3AYyX—CTEKJIO».
PacriosHaBaHUe sIBJI€HUN OTpaXeHHd U NpeJIOMJIEHUA CBeTa

B HOBceﬂHeBHOﬁ )KU3HU. AHaA/IU3 U 00'bSICHEHHE SIBJIEHUSA
OINITUYECKOI'0O MHUpaxa.

Pelienue 3a7a4 ¢ McnoJib30BaHWEM 3aKOHOB OTpaXXeHUud

U IpeJIOMJIEHUA CBEeTa

JIMH3BI ¥ ONTH-
4YecKHe Npu6opbl
(64)

JIuH3a, XoA Jiyyel B JIUH3e.
OnTuyeckasa cucrema.
OnTuyeckue  NpUGOPHI:
doToanmnapat, MUKPOCKOII

U TeseckoIl ['1as Kak onTuye-
ckad cucreMa. baMsopykocTb
U Ja/IbHO30PKOCTh

[TosnyyeHue n306pakeHUH C NMOMOILbIO cOGHpalolelt U pacceu-
Barollel JINH3.

OnpepeneHre GOKYCHOTO pacCTOSIHUS M ONTUYECKOM CUJIbI
co6uparoiei JIMH3bI.

AHasu3 ycTpo¥cTBa U IPUHLMIIA JeCTBUS HEKOTOPBIX ONTHYe-
CKUX pHU60pOoB: PpoToanmnapaTa, MUKpOCKOIIa, TeJecKoma

(MC — 6uoJsiorys, aCTpPOHOMHUSA).

AHanu3 siBJIeHWH 6JIM30PYyKOCTH Y JAJTbHO30PKOCTH, MPUHIUIIA
neicrBust oukoB (MC — GuoJiorus)

Pa3zsoxxeHue
6eJIoro cBeTa
B cekTp (3 4)

Pa3zjiokeHHe 6eJIoro cCBeTa
B crieKTp. OnbIThl HbIOTOHA.
Cyi0’KeHHEe CIEKTPaTbHBIX
uBeTOB. /lucnepcus cBeTta

Ha6uroneHue 1o pasJioKeHUI0 6eJIoro cBeTa B CIIEKTP.
Ha6snronenne v 06bsICHEHNE ONBITOB MO NMOJIYYEHHUI0 GesIoro
CBeTa IIPU CJI0’KEHU U CBEeTa PA3HBIX L[BETOB.

[IpoBeseHre U 06bsICHEHUE ONBITOB [0 BOCHPUSATHIO LIBETA
peAMeTOB NIPHU UX HAGJIOLEHUN Yepe3 [IBETOBble GUIBTPEI
(BeTHBIE OYKH)

Paszaen 12. KBanToBble siBjieHUA (17 4)

HUcnyckanue
U NOTJIolieHue

OnbiTel Pe3epdopa u niaxe-
TapHas MOJesIb aToMa.

O6cyxeHue Lead onbIToB Pedepdopaa mo uccie0BaHUIO
aTOMOB, BbIJIBIP)KEHHUE T'MIIOTE3 O BO3MOXKHBIX pe3yJIbTaTax
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TemaTuueckuii
010K, TEMA

OcHOBHOe cofepxkaHue

OCHOBHBIC BUJBI 1eATE€IbHOCTH Y4alHUXCs
(Ha ypoBHe y4eOHBIX AeHCTBUI)

CBeTa aToMOM
(44)

Mopgesb aToma Bopa. Ucny-
CKaHME M MOTIJIOleHHEe CBeTa
aToMoM. KBaHThI. JIuHelya-
Thl€ CIIEKTPbI

ONBITOB B 3aBUCUMOCTH OT IpejloJaraeéMoro CTpoeHHUs aTOMOB,
dopMyIMpoBaHHMe BbIBOJOB M3 Pe3yJIbTAaTOB ONbITOB.
06cykZileHre NPOTUBOPEYUH IJIaHeTapHOU MoJiesiu aToMa

M OCHOBaHHUM i runoTtesbl bopa o cTanuoHapHbIX op6UTax
3JIEKTPOHOB.

Ha6u1tofieHre CIJIOIHBIX M JIMHeHYaThIX CIEKTPOB U3/1y4eHHUs
Pa3JIMYHbIX BelleCTB. O6GbsAICHEHHE JIMHEHYATbIX CIIEKTPOB
U3JIy4YeHUd

CtpoeHue
aTOMHOTIO AApa
(64)

PaguoakTuBHOCTB. Anlbda-,
6eTa- U raMMa-U3Jy4eHHUsl.
CTpoeHre aTOMHOTO 4/pa.
Hyk/0HHast MoJiesib aTOMHOTO
aapa. Usoronel. PaguoakTus-
Hble npeBpaiieHus. [lepruof,
rnoJiypacraza.

JlelicTBUA paflOaKTUBHBIX
U3JIyYeHHUH Ha KU BbIe
OpTraHU3MbI

O6CyKieHre BO3MOXKHBIX TUIIOTE3 O MOJIeJISIX CTPOEeHHU sfpa.
OnpefesieHye coCTaBa siiep 10 3aJJaHHbIM MAacCOBBIM U 3apsfo-
BBIM YHCJIAM U 110 TOJIOXKEHUIO B IEPHOAUIECKON CHCTEME
anemeHTOB (MC — xumus).

AHany3 U3MeHeHHUs COCTaBa s/ipa U ero NoJI0KeHUsI

B EPUOJNYECKON CHCTEMe NPH a-paZH0aKTUBHOCTH

(MC — xumwus).

HccnesoBaHMe TPEKOB @-4aCTHUL 110 TOTOBBIM poTorpadpusm.
OGHapy>xeHHe U U3MepeHue PaJHaliOHHOTo GOHA C IOMOIIbIO
JO03UMeTpa, OlleHKa ero UHTEHCUBHOCTH.

AHanu3s 6U0JIOTHYeCKUX U3MEeHEeHHUH, TPOUCXOASAIINX MO/,
JeHlCcTBUEM paJjMOaKTUBHBIX u3nydeHud (MC — 6uosiorus).
Hcnosib30BaHMe paZMOAaKTUBHBIX U3JIyYEHUH B MeULHE

(MC — 6wuosorus)

AnepHbie
peaknuu (7 4)

SnepHble peakiuu. 3aKOHbI
COXpaHeHUs 3apsi0BOTO

Pemenue 3a4a4 C UCII0JIb30OBaHHWEM 3aKOHOB COXpaHEHUA
MaCCOBBIX U 3apAA40BbIX YUCEJI Ha oNlpeJes/ieHrue pe3yJbTaTOB
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U MaCCOBOTO YHCeJl. JHeprus
CBSI3U aTOMHBIX g/ep. CBS3b
Macchl ¥ 3Hepruu. Peakuuu
CUHTe3a U JieJIeHus siiep.
HcTouyHuKHU 3Hepruu CosiHIA
U 3BE3/I.

AnepHas sHepreTuka

SIJIEPHBIX PEaKLMH; aHa/Iu3 BO3MOXXHOCTHU WJIM HEBO3MOXXHOCTHU
A7epHOH peaKIMH.

OneHkKa 3Hepruy CBSI3U fAZiep € UCNOoJIb30BaHUEeM POPMYJIbl
diHIITeHHa.

O6cyxaeHre NepCcneKTHUB UCII0JIb30BaHUs yIIPaBJ/IsieMOTO
TepMOs1IepHOr0 CHHTEe3a.

O6CcyxJieHUe MIPEeUMYIIEeCTB U 3KOJIOTUYECKUX TPOGJIEM,
CBSI3aHHBIX C iilepHOU aHepreTHkoi (MC — skoJsiorus)

IloBTOpUTE/ILHO-06061aI0MUi MOAYIb (9 4)

CucreMaTusanus
U 000011eHHe
npegMeTHOTo
coJlep>KaHus

U OIIbITA Jes-
TeJbHOCTH,
NpHOBPETEHHOTO
[IpU U3YYEeHUH
BCero Kypca
$usuku

06006111eHUE COJieprKaHUs
Ka>kJ10TO U3 OCHOBHBIX
paszenoB Kypca pU3UKU:
MeXaHHYeCKHe, TeIJIOBbIE,
3JIeKTPOMarHUTHBIE, KBAHTO-
Bble AIBJIEHUS.

Hay4HbIl MeTO/Z NO3HAHUA U
ero peanusanus B pusmnde-
CKHX MCCJIeJOBaHUAX.

CBsA3b GU3UKU ¥ COBPEMEH-
HBIX TEXHOJIOTHH B 06/1aCTH
nepeaady HHGOpMaILH,
3HepreTHKe, TPAHCIIOPTE

BeinosiHeHHe y4eOGHBIX 3aJlaHUH, TPeOYIOUIUMX JeMOHCTpaluu
KOMIIETEHTHOCTEeH, XapaKTepHU3YyIOLUX eCcTeCTBEHHOHAYYHYIO
rPaMOTHOCTb:

6 MPUMEeHEeHHUs MOJIyYeHHbIX 3HaHUM JI/I1 HAy4YHOro 00'bsICHEeHUsA
dusnyeckux ABJIEHUN B OKpYyXKalollel NMpupoje U MoBceJHEB-
HOM KH3HHY, a TaKKe BbIsIBJIeHHUs] QU3NYECKUX OCHOB psja
COBpPEMEHHbBIX TEXHOJIOTHUH;

6 IpMMeHEeHHUsl OCBOEHHbBIX 3KCIIEpUMEHTAJbHbIX YMEHUH A1
vccae0BaHUA QU3NYECKUX ABJEHHUH, B TOM YUce 14
MPOBEPKH FUIIOTE3 U BbIABJIEHUS 3aKOHOMEPHOCTEH.

Pemenue pacyéTHBIX 33134, B TOM YMCJIE IPeATIOJIaraoiinx

MCI0/Ib30BaHMe GU3NYECKON MOJe/IM U OCHOBAHHBIX Ha COAep-

>KaHUHU Pa3JIMYHBIX Pa3/esoB Kypca QU3UKU.

BrlnosiHeHHe U 3aljUTa IPYNIIOBBIX UM UHAWBUYaJIbHbBIX

MIPOEKTOB, CBA3aHHBIX C COZlep>KaHHeM Kypca GU3UKHU




