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Pabouasi iporpamMma 1o pu3nKe Ha YpOBHE OCHOBHOT'O OOII[eTo
obOpa3oBaHus cOCTaB/eHa Ha OCHOBe TI0JI0yKeHUM U TpeboBaHMiA K
pe3yJ/ibTaTaM OCBOeHUsI Ha 0a30BOM ypOBHe OCHOBHOM 0Opa3oBaTebHOM
MPOrpaMmBbl, Mpe/icTaB/eHHbIX B defiepa/lbHOM roCyapCTBEHHOM
obpa3oBaTesIbHOM CTaHZapTe OCHOBHOTO 00I11jero obpa3oBanus (PT"OC
00O0), a Takxke c yuétom PejiepanbHOI paboueii MporpaMmbl BOCITUTAHUS U
KoHrjeriuu riperoiaBadusi yae6Horo rpeameTta «Pusrka» B
obpa3zoBaTtenbHbIX opraHu3aiusax Poccuiickoii denepaiiyuu, peainusyommx
OCHOBHBIe 0011je00pa3oBaTe/ibHbIe MPOTPAMMBbI

ITIOSACHUTEJIbHAS 3ATIMCKA

Cogeprkanue [IporpaMMel HaripaB/ieHO Ha ()OPMUPOBaHUE eCTeCTBEHHO-
HayuYHOW rPaMOTHOCTH y4YalljuXCsi U OpraHu3aLvio u3yueHust (UMK Ha
JlesiTeJIbHOCTHOM OCHOBe. B Hell yuMThIBalOTCS BO3MOKHOCTU IIpeMeTa B
peanuzauuu TpeboBanuii I'OC OOO K mIaHKUPyeMbIM JIMUHOCTHBIM U
MeTarpeIMeTHbIM pe3yJibTaTaM 00yueHHsl, a TaK)Ke MeKIpeMeTHbIe CBSI3U
ecTeCTBeHHO-HayUHbIX yueOHbIX MpeIMeTOB Ha YPOBHe OCHOBHOTO 0011ero
oOpa3oBaHMsI.

B nporpamme orpeziesisifFOTCSI OCHOBHbIE L6/ U3yUYeHUsT GU3UKH Ha
yPOBHE OCHOBHOT'O 0011lero oOpa3oBaHusi, MJlaHUpyeMble pe3y/IbTaThl
OCBOEHUSI Kypca (PU3UKHU: TMYHOCTHBIE, MeTarlpeMeTHbIE, TIpeiMeTHbIe (Ha
0a30BOM YpOBHE).

[IporpaMMa ycTaHaB/MBaeT pacripe/ie/ieHre yuyeOHOTO MaTepHaJia 1o rofiam
obyueHus (110 K/1accaMm), Tipe/ijlaraeT MPUMEpPHYI0 TI0C/Ie/J0BaTeTbHOCTh
HM3y4yeHUs1 TeM, OCHOBAHHYIO Ha JIOTUKEe Pa3BUTUS MPEeAMETHOTO COAeP KaHUs
1 yuéTe BO3paCTHBIX 0COOEHHOCTEH yUall[ixCs, a TAaK)Ke IpUMepHoe
TemMaTU4yeCKoe IJIaHMPOBaHUe C yKa3aHUeM KOJIMUeCTBa YaCOB Ha U3y4deHHe
KayK/IOM TeMbI ¥ TIPUMEPHOM XapaKTepUCTHUKON yueOHOM JesaTe/TlbHOCTU
yyalluxcsi, peajimi3yeMor Npu U3yYeHUH 3TUX TEM.

[TporpaMmmMa MOXKeT OBbITh UCI0/Ib30BaHa YUHTE/IIMU KaK OCHOBA [/IsI
CcOCTaBJIeHHUsI CBOUX pabounx rporpaMm IIpu pa3pabotke paboueii
MpOrpaMMbl B TeMaTU4eCKOM TIJTaHUPOBAHUU [I0/IKHbBI OBITh YUTeHbI
BO3MO’KHOCTH HCITO/Tb30BaHUS 3/IEKTPOHHBIX (ITU(PPOBBIX) 0Opa3oBaTe/IbHBIX
pecypcoB, SIBASIOMIMXCS yueOHO-MeTOAuueCKd- MM MaTepuaiaMu
(MynbTHMeAuHbIE IPOTPAMMBbI, 3JIEKTPOHHbIE YUeOHUKU U 3a/IaUHUKH,
371eKTPOHHBIE OMO/IMOTEKH, BUPTyasibHbIe 1Ta00paTOpUM, UTPOBbIE
TpOrpaMMbI, KOJUIEKLIVH 1[G POBBLIX 0Opa- 30BaTe/IbHLIX PeCYpPCOB),
peanu3yroLuX JugakThuYecKue Bo3MoXHOCTU KT, comepykaHue KOTOPbIX
COOTBETCTBYeT 3aKOHO/aTeTbCTBY 00 0Opa3oBaHUM.

Pabouasi mporpaMma He CKOBBIBaeT TBOPUECKYIO HHUITHATUBY yuuTenel u
rpei0CTaB/sieT BO3MOYKHOCTH [IJIsl peajiu3aliiy pa3/IMuHbIX MeTOAuYeCKUX
TO/IXO/IOB K MperofiaBaHui0 (GU3UKHU TIPU YCJIOBUH COXPaHeHUsT 00si3aTeTbHOU
YacTH COJlep>KaHusl Kypca.



OBIIIAA XAPAKTEPUCTUKA YUYEBHOTI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusuku — crucreMooOpa3yoiuii jis eCTeCTBeHHO-HayUHbIX YueOHbIX
TIpeIMeTOB, NOCKO/IbKY (pM3UUeCKUe 3aKOHBI Jie)kaT B OCHOBe TPOLIECCOB U
SIBJIEHUM, N3yUaeMbIX XUMHel, broorueii, acTpoHOMHEH U hHU3MUeCKOU
reorpadueit ®u3nKa — 3TO NpeJMeT, KOTOPbIX He TOJbKO BHOCUT OCHOBHOM
BKJIa/l B eCTeCTBeHHO-HayUHYyI0 KapTUHY MHUPa, HO U TIpeJjoCTaBJisieT Hanbosiee
sICHbIe 00pa3iibl MPUMEeHEeHUs] HAyYHOT'0 MeTo/ja MI03HaHus, T € CriIoco0a Moy YeHuUst
JIOCTOBEPHBIX 3HaHUU 0 MUpe. HakoHel], (hr3mKa — 3TO MpeMeT, KOTOPbI
Hapsily C IPYyTUMU eCTeCTBeHHO-HayYHbIMU NpeIMeTaMH JJOJKEH /1aTh
IIIKOJIbHUKaM TIpe/icTaB/ieHre 00 yB/ieKaTe/IbHOCTH HayuHOT'O UCCeIOBaHUS U
PaZiIoCTU CaMOCTOSITE/TILHOTO OTKPBITUSI HOBOT'O 3HAHUS

OjiHa U3 I71aBHBIX 3a7iau GU3MUeCcKOro oOpa3oBaHUs B CTPYKTYpe 0011iero
oOpa3oBaHMsI COCTOUT B (hOPMHUPOBAHNH €CTeCTBEHHO-HAYUHOM TPaMOTHOCTH U
HWHTepeca K HayKe Y OCHOBHOM MacCChl 00yJaroIUXCsi, KOTOpPbIE B JabHeUIeM
OyayT 3aHATHI B CAMbIX pa3HO- 00pa3HbIx cdepax AesitembHOCTU. Ho He MeHee
Ba)KHOU 3ajiaueil sIB/isieTCsl BbIsIB/IEHWE U MO/IF0TOBKA Ta/IaHT/IMBBIX MOJIO/bIX
JIFOJIel 1S TIPOIo/KeHUsl 00pa3oBaHus U Aa/ibHellel podeccruoHanbHON
JesiTeJIbHOCTU B 00/1aCTH eCTeCTBeHHO-HAayUHBIX UCC/IeJOBaHUM 1 CO3AaHUN
HOBBIX TexHoJiorui CorjacHO TIPUHATOMY B MeXKAyHapOZAHOM C0001iiecTBe
oripefiesieHNi0, «EcTecTBeHHO-Hay4YHasi fPAMOTHOCTB — 3TO CITIOCOOHOCTH UesioBeKa
3aHMMAaTh aKTUBHYIO TPaXK/JaHCKYFO TIO3ULIHIO 110 00I[eCTBeHHO 3HaUMMbIM
BOIpPOCaM, CBSI3aHHBIM C eCTeCTBeHHBIMU HayKaMH, U €r0 TOTOBHOCTh
VHTEpPeCOBaThCsl €CTeCTBEHHO-HayUHbIMU UesiMd HayuHO rpaMOTHBIN YeioBeK
CTPEMUTCS YUaCTBOBATh B apryMeHTUPOBAaHHOM 00CYy»KJeHuM pobiem,
OTHOCSIIUXCS K eCTeCTBEHHBIM HayKaM M TeXHOJIOTHSIM, UTO TPeOyeT OT Hero
C/1eIyOLUX KOMIIETEHTHOCTEe!:

—HdY4HO 00BACHATE ABJIEHUH,
—OLI€HWBATL U ITOHKWMATDb 0COOEHHOCTH Hay4HOro muccsiejoBaHusd,

—MHWHTEPIIPETHUPOBATL AdHHBIE XM MCII0/Ib30BATh HAYYHBIE€ NOKAd3aTe/IbCTBa AJId
Imo/s1ydyeHud BbIBOJAOB ».

N3yyenue ¢Hr3uku criocoOHO BHECTH pellaroluii BKaaj B GOpMUpPOBaHUe
eCTeCTBEeHHO-Hay4YHOM rPaMOTHOCTU 00yJaroILXCsl.

NOE/JIN N3YUYEHUSA YYEBHOI'O ITPEAMETA «®U3NKA»

Lenu n3yueHust pu3MKM Ha YPOBHE OCHOBHOTO 0011Iero 06pa3oBaHus orpe/ie/ieHbl
B KoHIIemniuu rpernojaBaHus yueOHOro rpeamera



«®Pu3rKa» B 00pa3oBaTe/bHBIX OpraHu3anusax Poccuiickoit @eseparum,
peaTM3yIoINX OCHOBHBIe 0011je06pa30oBaTe/ibHbIe POrPAMMBI, YTBEP)KIEHHON
pemenvueM Kosternu MunncrepcTBa ripocBeltjenusi Poccurickon ®@eneparumy,
nipoTokoui oT 3 Aekabpst 2019 r Ne TTK-4BH .

enmu usyueHus (PU3UKHU:

—T1ipuoOpeTeHre HWHTepeca W CTpeM/ieHHs1 O0ydJaroluxcsi K HaydyHOMY
W3yUeHUI0 TMPUPOJbI, pa3BUTHE WX WHTE/JIEKTya/lbHbIX U TBOPYECKHX
criocobHoCTel;

—pa3BUTHeE TIpe/ICTaB/JIeHHUN 0 HAYyUHOM MeTo/e Mo3HaHus U ()opMUPOBaHNeE
HCCe/oBaTe/IbCKOTO OTHOIIIEHUST K OKPY KalOIIUM SIBJIEHUSIM;

—popmMrpoBaHre HAyuHOTO MHPOBO33pEeHUsI KaK pe3yJibTaTa U3yueHHs
OCHOB CTpPO€eHMsI MaTepuH U (yHIaMeHTaTbHbIX 3aKOHOB (hH3UKH;

—dopMHpoBaHre TpeJCTaB/IeHUu O POy (PU3UKU [Jis1 pPa3BUTUSL JPYTUX
eCTeCTBEeHHbIX HayK, TEXHUKU U TeXHOJIOTUM;

—Ppa3BUTHe TIPe/iCTaB/IeHN 0 BO3MOJKHBIX cdepax Oymyimeit
ripodhecCUOHa/ILHOM esATe/IbHOCTH, CBA3aHHOM C (DM3HKOM, MOAT0TOBKA
K Ja/bHelinemMy oOyueHHIO B 9TOM HarpaB/ieHuH JJoCTHKeHHe 3TUX
1jesieli Ha ypOBHE OCHOBHOTO 0011iero o0pa3oBaHusi 00ecrieunBaeTcst
pellieHHeM C/eyIOIIUX 3a/au:

—riprobpeTeHHe 3HaHUM O JUCKPETHOM CTPOeHUM BeIlecTBa, O

MeXaHUUeCKHX, TeIIOBBIX, 3/IeKTPUUECKUX, MarHHUTHBIX U KBAHTOBBIX
SIBJIEHUSIX;

—Tpuo0OpeTeHre YMeHUM OMUChIBaTh U OOBSCHATH (U3NUecKue SIBJAEHUS C
HCI10/Ib30BaHHWEeM T10/TyUeHHbIX 3HaHUU;

—O0CBOEHMe MEeTOZIOB pellleHUsl TIPOCTEeNIINX PaCUETHBIX 3a/1au C

HCTOMb30BaHWeM  (PU3MUeCKUX Moiesieil, TBOPUECKUX U MPaKTHKO-
OpPUEeHTHUPOBAHHbIX 3a/1ay;

—Ppa3BUTHe YMeHHI HaO/II0jaTh TIPUPOAHBIE SIBJIEHUS U BBITIOTHATE OTTBITHI,
nabopaTopHble pabOTbl U  3KCIIepUMeHTajlbHble UCCAe[OBaHUSI C
HCI10/Ib30BaHHEM U3MepHUTe/IbHBIX MPUbopOB;

—O0CBOeHHe MPUEMOB paboThl ¢ MHbOpMalvel (hU3NUYECKOTo COfeprKaHus,
BKJIFOUasi UH(OPMALIMIO O COBPEMEHHBIX JOCTW)KEeHUSIX (PU3MKK; aHaInu3 U
KPUTHUUECKOe OlleHuBaHWe UH(pOopMal1y;

—3HaKOMCTBO O cdepamu MpodecCuoHaNIbHOM /1eITe/IbHOCTH, CBSI3aHHBIMU C
¢busuKkol, U COBpeMeHHbLIMH TeXHOJIOTUSIMUA, OCHOBAaHHBIMU Ha
MOCTH)KeHUSIX (PU3UUeCKOU HayKH.

MECTO YYEBHOI'O ITPEAMETA «®U3UKA» B YYEBHOM IIVJTAHE

B cootBerctBUM ¢ PI'OC OOO dwusuka sBiseTcsi 00s3aTebHBIM
rpeJMeTOM Ha YpPOBHe OCHOBHOIro o00ijero obpa3oBaHus. [laHHasi
rporpamMMa TipelyCMaTpuUBaeT uU3yuyeHUe (PU3MKU Ha 0a30BOM YpOBHe B
006béMe 238 u 3a Tpu rozga oOydeHUs T0 2 U B HeJle/l0 B 7 U 8 Kimaccax
U 110 3 U B HeZle/it0 B 9 Kacce. B TemMaTuueCcKoM IJIaHUPOBAHUU i 7 U 8
K/J1aCCOB TMpeJArosiaraeTcsi pe3epB BpeMeHH, KOTODBIM YuUTe/lb MOXKeT
WUCII0/1b30BaTh 10 CBOEMY YCMOTPEHWIO0, a B 9 Kjiacce — IIOBTOPUTEJIbHO-



00600I11]aroIIHUi MOAY/Ib.

COAEP)XAHUVE YUYEBHOI'O ITPEAMETA «®U3UKA»
7 KJIACC
Pa3pen 1. ®u3uKa M eé poJib B I03HAHUU OKPY’Kawllero Myupa

dusrMka — Hayka o0 npupoge fABneHus npupoasl (MC1) dusuueckue
SIBJIGHUSI: MeXaHW4yeCcKuWe, TeIJiOBble, 3JIeKTPUUYECKUEe, MarHUTHbIe,
CBETOBbIE, 3ByKOBbIE

dusrueckue BelUunHbl V3MepeHue (u3snuecknx BeqnuuH. Pusnueckue
ripubops! [TorpemHocTs U3MepeHnii MexxayHapoaHasi CUCTeMa eUHUL]

Kak ¢u3mka u [Apyrde ecTecTBeHHble HAyKd HW3y4arOT TIPUPOIY
EcTrecTBeHHO-HayUHBbIM MeTOJl TIO3HAaHWS: HabO/IIOJeHre, TOCTaHOBKA
HAy4YHOT'O BOIIPOCA, BbIJIBU)KEHHWE TUIMOTe3, S3KCIIePUMEHT [0 MpOBepKe
rurore3, 00BsICHeHHWe HabmomaeMoro siBineHus Ormmcanve (GU3NUECKUX
SIBJIHHUM C TIOMOIILIbIO MO/Iesleu.

emoHncmpayuu

MEXaHI/ILIECKI/Ie, TEeIlJIOBbIE, JJIEKTPUUYECKHE, MAI'HUTHbIE, CBETOBLIE
ABJIEeHUSA.

du3nueckre TIpUOOPHI U TIpolleiypa TIPSIMBIX — W3MepeHUH
aHaJIOTOBBIM U LTU(MPOBBIM TTPHOOPOM.

JlabopamopHble pabombl U ONbIMbl
OripesiesieHue 11eHbI JleJIeHUS IIKaIbl U3MePHUTe/IbHOTo Tprbopa.
V3mepeHre pacCTOSTHUM.
M3mMepeHre 00bEMa >KUAKOCTU B TBEP/IOTO Tejla.
OnpegeneHve pa3MepoB MaJjlbIX Tel.
N3mepenure TemriepaTypsl NPy MOMOILY KUAKOCTHOTO TEPMOMETpaA
U [JaTYrKa TeMIepaTyphbl.
[IpoBeneHue wccienoBaHUsI TI0 TPOBEPKE TUIIOTE3bl: JaJbHOCTh
1MoJIéTa IIapyKa, IYI[eHHOTO TOPU30HTA/IbHO, TeM OoJibIlle, Uem
OoJIbIIle BBICOTA ITyCKa.

Pa3pen 2. IlepBoHaua/ibHbIe CBeJJeHUA 0 CTPOeHUH BellecTBa

CTpoeHne BeljecTBa: aTOMbl W MOJEKY/bl, WX pa3mepbl. OTMbITHI,
[lOKas3bIBalollue JUCKpPeTHOe CTPOeHUe BellleCTBa.

MC — »s/1eMeHTBI CO/jlep)KaHUsl, BKJIIOUAOLLUe MeXXIIpeJAMeTHbIe
CBSI3W, KOTOpble TMOApOOHee pacCKpPbITHl B  TeMaTUYeCKOM
TJIAHUPOBAHUM.

37ech U asiee TIPUBOAUTCS paclliMpeHHbIN repedyeHb 1abopaTOpHbIX
paboT U OMBITOB, U3 KOTOPOI'O YUUTesb JejaeT BbIOOD MO CBOeMY
YCMOTPEHUI0O U C YYETOM CITMCKA SKCIIePHMEHTA/IbHBIX 3aJjlaHuu,
npepjiaraeMbix B pamkax OI'D o ¢u3suke.



OBwxkeHre uyactul] BeijecTBa CBs3b CKOPOCTU [IBMKEHHUSI YaCTHL] C
TemriepaTypoii bpoyHoBckoe paBwkeHue, auddys3us B3aumojeiicTBue
YaCTHL] BellleCcTBa: MPUTSDKEHUEe U OTTa/IKUBaHUe.

ArperaTHble COCTOSIHMS BellleCTBa: CTPOEHHe Tra30B, >XUJKOCTeN U
TBEPAbIX (KpUCTa/ZITMUeCKUX) Te/l B3auMocCBsI3b MeXJy CBONMCTBaMU
BeIl[eCTB B Pa3HbIX arperaTHbIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISPHBIM
ctpoeHrieM OCOOeHHOCTH arperaTHbIX COCTOSIHUI BO/IbI.

demoncmpayuu.
HabirozieHrie 6pOyHOBCKOTO ABVKEHUS.
Habmtonenue auddy3uu.
HabmozeHve  sBneHUM,  OOBSCHSIOMIMXCS  TIPUTSDKEHHWEM WU

OTTa/IKUBAaHMEM UaCTHIL] BellleCTBa.
JIlabopamopHbie pabombl U ONbIMbL.
OueHka JAuaMeTpa aTroMa MeTOOM PpsiloB (C HCIIOJb30BaHHUEM
¢oTtorpadun).
OrbIThI 110 HAOJTFIOZIEHUIO TETVIOBOTO PaCIlIPeHUsI Ta30B.

OneITel 110 O6Hap}7)KeHI/II-O ,E[EI‘/JICTBI/IH C1JI MOJIEKYJIAPDHOI'O IIpU-
TsSOKeHUs].

Pa3pen 3. /IBl>keHHe M B3aMMO/ieNiCTBHE TeJl

MexaHuueckoe [BWKeHHMe PaBHOMepHOe U HepaBHOMEDHOE [BHKEHUe
Ckopoctb CpeZiHAsA CKOPOCTh TIPY HEPaBHOMEPHOM ABWKeHUU PacuéTt nmyTtu
Y BpeMeHU JIBUKeHUs

SIBjieHne WHepLUMM 3aKOH WHepLWH B3auMojeiicTBHe Tesl KakK TIpUYMHA
W3MeHeHUsI CKOPOCTH [IBIDKeHUs Tel Macca Kak Mepa WHEPTHOCTH Tejia
[TmotHOCTE BemiectBa CBfA3b TUIOTHOCTH C KOJUYECTBOM MOJIEKYT B
equHUIle 0ObEMa BellleCTBa.

Cusia Kak XxapakTepUCTUKa B3auMo/iercTBUs Tesl Cusa yrpyrocTy U 3aKOH
['yka V3mepeHure CcU/ibl C TIOMOLBI0 AWHaAMoOMeTpa fBjeHHe TATOTeHUsl U
cuna Tsokectu Cuna TsbkecTH Ha Jpyrux maHetax (MC) Bec Tena
HeBecomocte CrniokeHHWe CWJI, HampaB/eHHbIX [0 OJHOW MPSIMOM
PaBHOgelicTBYtOIass cun Cuna TpeHUsi TpeHUe CKOJIbXXeHUST U TpeHue
nokost Tpenuve B npupoze v texuuke (MC).

emoncmpayuu
HabsirofjeHrie MexaHU4eCcKoro ABW)KeHHUs TeJla.
N3mepeHrie CKOPOCTH NPSIMOJTMHEMHOTO JBUKEHUSI.
HabsirozeHue siBieHUs UHEPLUU.
HabrozieHrie n3MeHeHHsI CKOPOCTH TIPY B3aUMOZIeiICTBHU TeJl.
CpaBHeHUe Macc IO B3aMMOENCTBUIO Tel.
Cno>keHue CWI, HalpaB/J€HHBIX M0 OJHOU MPSIMOU.

JIlabopamopHbie pabombl U OnblMbl



OnpepeneHrie CKOPOCTU PaBHOMEPHOTO JIBM)KeHUs (IIapyvKa B YKUAKOCTH,
MO/e/T 3/IeKTPUUeCKOTO aBTOMOOWJIS U T. T1.).

OnpeneneHre cpefHell CKOPOCTU CKOJIbKeHUSI OpyckKa W/IM IIapuKa T10
HAKJIOHHOMU TIJIOCKOCTH.

OHPE,ZLEI[EHI/IE IIJIOTHOCTH TBép,Z[Ol"O TeJsId.

OnbIThl, J€MOHCTPUPYIOLME 3aBUCUMOCTb pacTsbkeHUs: (Aedhopmanim)
MPY’>KUHBI OT MPUI0KEHHOUW CUJIBI.

OHBITLI, AEMOHCTpHUDpPYIOIIKE 3dBUCHMMOCTEL CWJ/Ibl TPE€HHA CKOJIBXKE€HUHA OT
CHWJIBbI JdB/I€HUA U XdaPpdKTePa COITPUKACAOIMXCA HOBEpXHOCTEfI.

Pa3pen 4. [laB/ieHUe TBEPABIX TeJ, )KUAKOCTEH U ra3oB

HaBnenue CriocoObl yMeHbBIIIEHUsS U yBeauueHUs JaBjeHus1 [laBrmeHue
raza 3aBUCMMOCTh JiaB/ieHUs1 ra3a OT 00béma, TemrepaTypbl I[lepegaua
JlaBJIeHUs1 TBEPABIMM TejlaMH, >XUAKOCTAMU M ra3amMu 3akoH [lackans
[THeBMaTHUeCKHe MallliHbl 3aBUCUMOCTD [laB/IeHUsl >KUAKOCTU OT TJIyOHUHbI
I'ugpocraTuueckuii mapagokc CooOmaroruecs cocyabl ['dapaBauueckue
MeXaHU3MBbI

AtMmocdepa 3emn U atmocdepHoe fAaByieHde [IpUuMHbBI Cyl|eCTBOBaHUS
Bo3ayilIHOM  oOomouku  3emnu  OmbiT  Toppuuennu  VMi3mepeHue
arMocepHOro JaBjeHUsi 3aBUCUMOCTb aTMOC(EepHOro JaBjeHUsi OT
BBICOTBHI HaJ, ypoBHeM Mopsi IIpubopwl [/ u3MepeHUsi aTMOC(epHOTo
JlaBJIEHUSI.

HevicTBMe >KUAKOCTU M Tra3a Ha MOTrPykKEHHOe B HUX TeJjo
BriTankuBatoijasi (apxumeznoBa) cwia 3akoH Apxumena I[lnaBaHue Ten
BosayxoriaBanue.

emoncmpayuu
3aBHCUMOCTbD /IaB/IeHUs Ta3a OT TemIlepaTyphl.
[Tepesaua faBieHUs XKUAKOCTBIO U Ta30M.
Coob1riaroryecs: COCy/bl.
['mpaBaruecKy mpecc.
[TposiBneHue felicTBUsi aTMOCGHEPHOTO AaB/IeHUS.

3aBHUCHMOCTb BBITAQJKUBAOIIEN CWibl OT 0OBbEMa TOTPYKEHHOU
YaCTH TeJia U TJIOTHOCTHU JKUIKOCTH.

PaBeHCTBO BbITA/IKHMBAIOIIel CUJIbI BeCy BHITECHEHHOMN JKUIKOCTH.

YcioBYe TiiaBaHUs TeJT: MJlaBaHUe WUJIH TTOrPY>KeHUe Tesl B

3aBHCUMOCTHU OT COOTHOIIIEHHS TIVIOTHOCTEM Tesa U JKUJKOCTH.
JIlabopamopHble pabombl U ONbiMbl

ViccnepoBaHue 3aBUCMMOCTH Beca Tesla B BoZie OT 06béMa Norpy>kKEHHOU
B JKU/JIKOCTh YaCTH TeJia.

OmnpepesieHne BbITaJKWMBAKOLleM CW/bl, [€MCTBYIOLIEM Ha TeJo,
MOTPY>KEHHOE B KUJKOCTb.



IIpoBepka He3aBHCHMOCTU BbITaJKHMBAIOIleW CU/IbI, JI€MCTBYIO- IIel Ha
TeJI0 B )KUJKOCTH, OT MacCChl TeJa.

OnbITbl, [€MOHCTPUPYIOIME 3aBUCHMOCTb BbITAJKMBAIOLEeUd CUJIbI,
JIECTBYIOIIed Ha Tel0 B JKHUAKOCTH, OT O00OBEMa MOTPY)KEHHOM B
JKUJKOCTh YaCTU TeJjla U OT IJIOTHOCTU KUJKOCTH.
KoHcTpyupoBaHue apeomeTpa WIA KOHCTPyWpOBaHWe JIOAKU U
oripeziesieHye eé rpy3ornogbEéMHOCTH.

Pa3pgen 5. PaboTa 1 MOIIIHOCTh. DHEPIrUs

MexaHuueckasi pabora MOIIIHOCTb.

[IpocThie MexaHWU3MBI: pbluar, O/I0K, HaK/JIOHHasl TIJIOCKOCTb I[IpaBusio
paBHOBecusi pbluara [IpuMeHeHHe MpaBuia paBHOBeCHs pblyara K OJIOKYy
«3os0T0€e TIpaBUiO» MexaHUKU KII/I mpocTbix MexaHusMoB IIpocTbie
MeXaHU3MbI B OBITY U TeXHUKeE.

MexaHuueckass 5Heprusi KuHeTuueckass U TIOTeHLMas bHasi SHEpPrusi
[IpeBpailieHWe OAHOrO BUJA MeXaHUYEeCKOW SHeprud B JApyroil 3akoH
COXpaHeHUs SHePTrUM B MeXaHUKe.

emoncmpayuu
[TprMephI MPOCTHIX MEXaHHW3MOB.
JIlabopamopHble pabombl U ONbiMbl

OrmpeniesieHrie paboThl CU/IBI TPEeHHUSI TIPU PaBHOMEPHOM
JIBVDKEHUHM TeJjia TI0 TOPU30HTA/IbHOM TTOBEPXHOCTH.

WccnenoBanye yci0BUM paBHOBECHS pblyara.
N3mepenne KI1/I HaKJTOHHOW MJIOCKOCTH.
N3yueHne 3aKOHa COXpaHeHUs1 MeXaHUUYeCKOW SHepruu.

8 KJ/IACC
Pa3pen 6. TensioBble siB/1eHUSA

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJ/ISIDHO-KMHETUUECKOW TeOpUM CTPOeHUs
Bellectea. Macca W pasMepbl aTOMOB U MoOJieKyJ.  OmNbIThI,
MOATBEP)KAAIOI[Ee OCHOBHbBIE TIOJIOKEHUSI MOJIEKY/ISIPHO-KUHETUYEeCKOU
TEOPHUH.

Mogenu TBEPAOTO, >XHUJIKOTO U Tra3000pa3HOr0 COCTOSIHUM BellleCTBa
Kpucrannmueckve u amopdHbie Tena. OObsIcHeHWe CBOWCTB Ta3oB,
JKUIKOCTEM W TBEDABIX TeJl HAa OCHOBE TOJIOKEHUM MOJIEKYJISIPHO-
KWHeTUYeCKou Teopur. CMauvBaHWe M KaNWUIsApHble sBAeHUs1 TeruioBoe
pacLlIrpeHue U CKaTue.

TemnepaTtypa. CBs3b TemriepaTypbl CO CKOPOCTbIO TEIJIOBOTO ABWXKEHUS
YyacTuLl.

BuayTpenHsii 3Heprusi. CriocoObl W3MeHeHUsT BHYTPEHHEM JSHepruu:
TervioriepeZiadya W coBepillieHWe  paboTel. Buabl  Teruionepezauwu:
TeIUIONPOBOIHOCTh, KOHBEKIIUSI, U3/TyUeHHe.



Ko/muecTBO TeI/IOTHI. Y/ie/ibHas TEeIUVIOEMKOCTh BelljecTBa. TerioobmeH
1 TeIUIOBOe paBHOBecHe. YpaBHeHUe TersioBoro OanaHca. [lnaBneHue u
OTBepJieBaHVe KPUCTa/UIMUeCKUX BellleCTB. Ye/ibHasl TeIvioTa IlJIaBJ/IeHUs.
[Tapoo6pa3oBanue u KoHpaeHcanys. Vicrapenue (MC). Kurienue. Y jenbHast
TeryioTa T1apooOpa3oBaHus. 3aBHCUMOCTL TeMIlepaTypbl KHIIEHHUSI OT
aTMoCc(epHOro JaBjeHus.

BnaxkHocTh Bo3ayxa.
OHeprus TOIIUBA. Y AeJ/ibHas TerioTa CrOpaHus.

[TpuHIUIIbI pabOThI TerioBbixX ABurartesiei. KII/I TerioBoro ABUraTe’is.
TeruioBble ABUTaTeNM U 3alyMTa OKpYy»katoiien cpeabl (MC).

3aKOH cOXpaHeHHsI U TpeBpallleHusi SHepruM B TeIUIOBBIX Mpolieccax
(MO).
emoncmpayuu
HabnroeHrie 6pOYHOBCKOTO JBHYKEHHSI.
Habsmonenve npuddysumn.
HabJsrofieHre siBjieHU CMaurBaHUS U KalTW/UISIPHBIX SIBJIEHUM.
Habnro/ieHue TerioBoro paciiMpeHust Tes.

3MeHeHUe faB/ieHUs Ta3a TPy U3MeHeHUH 0O0béMa ¥ HarpeBaHUM WA
OXJIa)KI€HUU.

ITpaBuia U3MepeHusT TeMIIepaTyphbl.
Buab! Teruionepegauu.
OxnakJeHue TPy COBepIIIeHUH paboThI.
HarpeBanue npu coBepiiieHUH Pab0Thl BHEIITHUMU CHUIaMU.
CpaBHeHHe TeIVIOEMKOCTEH pa3/IMuHbIX BEIIeCTB.
HabnroeHue KUIeHusl.
HabJrofieHrie MOCTOSTHCTBA TeMITepaTyphl MPH I1JIaBJIeHUH.
Mopeny TerUIoBbIX IBUTaTe e,
JIa6opamopHbie pabombl U onbiMmbl
OMBITHI TT0 0OHAPYKEHUFO JIEUCTBUS CHAJT MOJIEKYISIPHOTO MPUTSKEHHUS.
OMBITHI 110 BhIPAIIIMBAHHUIO KPHCTA/I/IOB [TOBAPEHHOM CO/IM WJ/IK caxapa.

OnbIThl MO HAOIOZIEHUIO TETIJIOBOTO pPacCIlIMPeHUs Ta30B, XKUIKOCTel 1
TBEPJBIX TeJl.

OHpE,Z[EJ'IeHI/Ie AdBJIE€EHUA BO34yXd B OasiyioHe HIrpuia.

OnbIThI, JeMOHCTPUPYIOLLME 3aBUCMMOCTb [aBJIEHHS BO3/yXa OT ero
06bEMa 1 HarpeBaHUS UK OXJIaXKeHUsI.

[IpoBepka TrHUIOTe3bl JIMHEMHON 3aBUCHMOCTH J[JIMHBI CTOJIOWKa
JKUJIKOCTU B TEPMOMETPHUUECKOU TPyOKe OT TeMrepaTyphl.

HabsofieHrie M3MeHeHHs BHYTPeHHeW JHepPruu Teja B pe3yJibTaTe
Terviorepesady ¥ PabOThI BHEIITHUX CHJI.



VccremoBaHue siBjieHUsI TeTyIoOOMeHa MpPU CMeIIMBaHUM XOJIOAHOW U
ropsiuer BOJpbl.

OnpeneneHre KOMWYeCTBa TEMJIOThbI, TIOJlyYeHHOIO BOJOU TIpU
TeryiooOMeHe ¢ HarpeTbIM MeTa/l/THUeCKHUM LIUJTUH/POM.

OnpezenneHue yJe/IbHOM TEMJIOEMKOCTH BelljeCcTBa.
WccnemoBaHue nporecca ucrapeHus.
OnpepeneHre OTHOCUTE/BHOW BIa)KHOCTH BO3/yXa.
Onpenenenue yaenbHOM TETUIOTHI TJIAB/IEHUS JIbJA.
Pa3pgen 7. JnekTpuuecKye U MarHuTHbIe SIB/ICHUS

DsekTpu3saijys Tes. [IBa pojia 3/MeKTpUuecKux 3apsiloB. B3aumMogeiicTBure
3apsDKeHHbIX Tel. 3akoH KysioHa (3aBUCUMOCTb CHWJIbl B3auMOZeNCTBUS
3apsDKeHHBIX TesT OT BeJIMYMHBI 3aPS/I0B U PACCTOSTHUSI MEXKY Te/TaMu).

DneKkTpuueckoe riosie. HarpsskéHHOCTb 3/1eKTpUUYecKoro rmosid. [IpuHumn
CyTIeprHO3ULIAU 37IEKTPUUECKUX Mosiel (Ha KaueCTBEHHOM YPOBHE).

HocuTtenn 3n1eKTpUUecKUX 3apsiioB. OJIeMEHTapHbIA 3/1€KTPUYeCKUM
3apsig. CtpoeHue aroma. [IpoBOJAHMKM U JUS/IEKTPUKU. 3aKOH COXpPaHEHUs
3/1eKTPAYECKOro 3apsia.

ONIeKTPUUEeCKUM TOK. Y CJIOBUSI CYI|eCTBOBaHHUSI 3/IeKTPUUECKOrO TOKa.
M cTOYHUKY TTIOCTOSTHHOTO TOKa. [1elCTBUS 3/1IeKTPUUECKOro TOKa (TerioBoe,
XUMMHUECKOe, MarHUTHOe). ODJIeKTPUUEeCKUH TOK B XKUAKOCTSIX U ra3ax.

OnekTpuueckas uenb. Cuaa TokKa. JJIeKTPUUYECKOe HarpsKeHue.
ConportuB/ieHre MPOBOJAHUKA. Y le/IbHOe COMpPOTUBI/IEHHE BelllecTBa. 3aKOH
Owma pia yyacTtka nenu. [TocnemoBaTesibHOe U TapasuiesibHOe COeyvHeHHe
[IPOBOJHUKOB.

PaboTta ¥ MOIIHOCTb 371€KTPUYECKOro Toka. 3akoH [bxoyns— JleHua.
DJieKTpUyeckre 1ieryd U TI0TpeOuTe/Nu 3/IeKTPUYeCKOW SHepruM B OBITY.
KopoTkoe 3amMbikaHue.

[TocTosiHHBIE MarHuTbl. B3anMMogencTBHe IIOCTOSHHBIX MAarHHTOB.
MarHuTtHoe mnoJjie. MarHuTHoe 1ojie 3eM/IM U ero 3HadeHue sl >KU3HH Ha
3emsie. OrmbiT Opcrega. MarHuTHOe 110Jie  3JIEKTPUUECKOro  TOKa.
[IpuMeHeHUe 3/1eKTPOMarHUTOB B TeXHUKe. /lelCTBHe MarHUTHOIO M0JiS Ha
MPOBOJHUK C  TOKOM. OeKTPOJBUraTe b TIOCTOSIHHOT'O TOKa.
Ucrionb30BaHWe 3/1eKTpO/IBHUraTejiei B TeXHUUECKMX YCTPOWMCTBaX M Ha
TPaHCIIOPTe.

Oneitel ®Papagied. fBneHve 3/1eKTPOMarHUTHOM WHAYKUMM. [IpaBuio
Jlenua. DnektporeHepatop. CriocoOb! MOMyUYeHUs1 37IeKTPUUeCKOM SHepruu.
D/1eKTPOCTaHLIMM Ha BO30OHOB/ISIEMbIX MCTOYHHUKAX SHEPTHUU.

demoncmpayuu
OJIeKTpu3aLys TeJl.

[Ba posia 3/ieKTpUYeCcKrX 3apsi/loB U B3aUMO/IeNCTBHE 3apsKeHHbBIX
TeJl.

Y CTpoUCTBO U AeCTBUE 3/1IEKTPOCKOIIA.



DJIeKTpocTaTuuecKass UHAYKLWS.

3aKOH COXpaHeHUs 3JIEKTPUUYeCKHX 3apsioB.

ITpoBOAHVKY Y AWS/I€KTPUKU.

MogenupoBaHye CUIOBBIX JIMHUW 3/1EKTPUYECKOrO TI0JIS.

M cTOUHUKY MTOCTOSTHHOI'O TOKA.

[ eriCTBUSA 51eKTPUUECKOI0 TOKA.

DJIEKTPUUECKHUU TOK B XKUKOCTH.

["a30BbIM pa3ps.

N3mepeHuie Cu/bl TOKa aMIiepMeTpPOM.

N3mepenue 3/1eKTpUUYECKOT0 HATIPsSKeHHs BOJIbTMETPOM.
PeocTtaT 1 Mara3uH CONpOTUBIEHUH.

B3anmogelicTBUe MOCTOSHHBIX MarHUTOB.

MogenvpoBaHue HEBO3MOXKHOCTH pa3ze/ieHus TOJ/IF0COB MarHura.
MopenvpoBaHrie MarHUTHBIX MOJIeU TIOCTOSIHHBIX MarHUTOB.
OmnbIT Opcresa.

MarHuTHoOe 110J1e TOKa. JJIeKTPOMarHur.

JeicTBe MarHUTHOTO T10J1 Ha [IPOBOJHUK C TOKOM.
DJ1IeKTpoBUraTe/ib [IOCTOSSHHOTO TOKa.

UccnenoBaHue siB/IeHUs 3/IEKTPOMarHUTHOU UHAYKLWH.
OrmbiTel apapes.

3aBUCHMOCTb HaripaB/eHUs1 MHAYKLIMOHHOTO TOKa OT YCJIOBUM ero
BO3HUKHOBEHUSI.

OneKTporeHepaTop MOCTOSIHHOTO TOKa.
JIabopamopHbie pabombl U onbiMbl

OnbITbl TI0 HAOJIIOAEHWUIO 37eKTpU3aliid  Te/l WHAYKUUeH U TIpu
COIPUKOCHOBEHUH.

ViccnemoBaHve [OeHCTBUS 37EKTPUUECKOrO IO Ha TPOBOJHUKH U
JT3JIEKTPUKHU.

Cobopka u TIpoBepKa pabOoThI 3/1IeKTPUUECKOM 1[eMH TTOCTOSTHHOTO TOKa.
V3MepeHMe 1 peryJIMpoBaHUe CUJTbI TOKA.
V3MepeHMe 1 peryMpoBaHUe HarlpsoKeHYs.

WccnenoBanve 3aBUCMMOCTH CHU/IbI TOKA, UAYILErO0 4Yepe3 pe3ucTop, OT
COIPOTHBJ/IEHHUs Pe3UCTOpa U HarpsbKeHUs Ha pe3ucTope.

OnbITHI, JIeMOHCTpUPYHOII1e 3aBUCHMOCTD 3/1eKTPHUUECKOro
COTMPOTHB/IEHUS TMPOBOJAHUKA OT €ro [JIMHbI, [JIOIIAAW TONepeyHOro
CceueHUs1 U MaTepuasna.

[IpoBepka TipaBW/a C/IOKEHUSI HAMNpPSUKEHWW MpU  T0C/ie0BaTeTbHOM
CcoeJMHEeHUM JIBYX PE3UCTOPOB.

HpOBepKa IpaBWia A4 CW/Ibl TOKAd IIpU IIdpa/UI€JIbBHOM CO€JWHEHHH



pe3uCTOPOB.
OrnpezienieHre pabOThI 37IEKTPUUECKOT0 TOKA, UAYIIEro yepe3 pe3ucTop.

OmnpepnesieHe MOIIIHOCTH 3J/IEKTPUYECKOTO TOKa, BbIJe/NsieMOM Ha
pe3ucTope.

WccnenoBaHve 3aBUCMMOCTU CWJIbI TOKA, UAYILEr0o yepe3 jlaM- TOUKY, OT
HarpsbKeHWst Ha Heu.

Omnpepenenue KII/I HarpeBaTe/is.
NccnenoBanre MarHUTHOTO B3aUMOEHMCTBUS MTOCTOSIHHBIX MarHUTOB.

WN3yyeHre MarHUTHOTO TMOJisS TIOCTOSIHHBIX ~MarHUTOB TIpU  UX
oObelMHeHUU U pa3fesieHuu.

I/ICC]'IE,Z[OBEIHI/IE AEﬁCTBHH SJIEKTPHUUYECKOI'O TOKd Ha MA'HUTHYIO CTDEJIKY.

OHBITBI, AEMOHCTpHUpPYIOIIKe 3dBUCHMMOCTL  CHJIBI B3&I/IMOAEI71CTBI/I$I
KaTylIKH C TOKOM 1M MdI'HWTA OT CWJIbI TOKd W HAIIPpAB/I€HHA TOKA B KATYIIIKeE.

N3yueHue ferCTBUSI MAarHUTHOTO TI0J11 Ha TPOBOJHUK C TOKOM.
KoHcTpyupoBaHue 1 U3ydeHre paboThl 3/1IeKTPO/IBUTaTe/Is.
N3smepenue KI1/I sneKTpoaBUTraTeIbHOM YCTaHOBKHU.

OnbITEl 1O HUca/1eJ0OBaHWIO  SABJIEHHSA BJ'IEKTPOMaFHI/ITHOI\/'I WMHAYKIINN:
nuccjiegoBaHre M3MEeHeHHM 3HaueHUs U HallpaB/IeHWA MTHAYKIIMOHHOI'O TOKA.

9 KJ/IACC

Pa3pen 8. MexaHnuueckue siBJIeHUSA

Mexanuueckoe paBwkKeHue. MarepuanbHasad Touka. CucremMa OTCUéTa.
OTHOCUTENBHOCTD MeXaHUUYeCKOro JIBVKEHUSI. PaBHOMepHOe
MpsIMOJIMHENHOe JBrkKeHre. HepaBHOMepHOe MNpPSIMOTMHEWHOE [BW>KEHMe.
CpeZHsia 1 MTHOBEHHAsi CKOPOCTb TeJjla TP HePaBHOMEPHOM IBUKEHUH.

Yckopenue. PaBHOyCKOpeHHOe TIpsIMOJIMHelHoe [BwkeHue. CB0oOOHOE
nagenue. OnwiTel ['amunes.

PaBHOMepHOe ABI>KeHHe TI0 OKPYKHOCTH. [Tepuros u yactota obpaiiieHus.
JInHelHas U yryioBas CKOpoCTH. LleHTpocTpeMuTeibHOE yCKOPEeHUe.

ITepBbii 3akOH HproTOHa. BTopor 3akoH HbroTOHa. TpeTui 3akKoOH
HeroToHa. [TpuHLUI cynepriosviym Cuil.

Cuna yripyroctu. 3akoH I'yka. Cuia TpeHUsi: CW/ia TPEeHUsI CKOJIb)KeHUS,
CuJia TpeHUs T0KOSl, APyTryUe BHU/bl TDEHUS.

Cuia TsDKeCTH U 3aKOH BCEMHUPHOTO TATOTeHMSs. Y CKopeHWe CBOOOAHOTO
nafenus. IBwkenue 1uiaHer BOKpyr CosHia (MC). IlepBasgs kKocMuyeckast
CKOpoCTb. HeBecOMOCTh U eperpysKu.

PaBHOBecHe MaTepya/ibHOM TOUKH. AOCOJIIOTHO TBEP/Oe Tesl. PaBHOBecue
TBEPAOrO Teja C 3aKperuyliéHHOM OChbKO BpaljeHUs. MomeHT cuibl. LleHTp
TSKECTH.

NUmnynsc Tena. VI3MeHeHWe wuMmIyJbca. WMmynabC cuibl. 3akOH



coxpaHeHus uMIyJibca. PeaktuBHOe aBmwxkenue (MC) .

MexaHuueckasi pabota ¥ MoiHOCTb PaboTa cun TsKeCTw, YNpyrocTu,
TpeHusi. CBsA3b 3HepruM M paboTbl. [loTeHlManbHas SHepPrus Teia,
MOJHATOrO HaJ TOoBepXHOCThIO 3emyu. [loTeHIManbHasi SHeprusi CKaTou
npy>kuHbl. KuHeTnueckasi sHeprusi. TeopemMa O KUHETHUYECKOW SHEPIuM.
3aKOH COXpaHeHUsI MeXaHUUeCKOW SHepruu.

demoncmpayuu

HabOnroeHrie MexaHUUeCKOTO JIBMKEHHSI Tejla OTHOCHUTEIbHO Pa3HbIX Tel
OTCuUéTa.

CpaBHeHUe TyTel U TPaeKTOPWUM [JBW)KEHHSI OJHOTO M TOrO ’Ke TeJsia
OTHOCHTE/IBHO pa3HbIX TeJl OTCYéTa.

V3MepeHre CKOPOCTU U yCKOPEHUS TIPIMOJIMHENHOTO JIBU)KEHUS.
WccnenoBaHue IpU3HAKOB PaBHOYCKOPEHHOTO JIBUYKEHUS.
HabmroieHre ABMKEHUs TeJia 10 OKPY>KHOCTH.

HabsrozieHrie MexaHUYeCKUX SIBJIeHWH, TIPOMCXOZSMIUX B CHUCTeMe
oTcuéta «Tesiexxka» TIpU €€ paBHOMEDHOM U YCKOPEHHOM [BW)XEeHUU
OTHOCHTE/IbHO KaOuHeTa (PU3NKU.

3aBUCHMOCTb YCKOPEHUS Tesa OT MacChl Teja Y JEeMCTBYIOLed Ha Hero
CHUJIBL.

HabJrozieHrie paBeHCTBA CHUJI IIPU B3aWMO/IENCTBUH Tell.

V3MmeHeHHe Beca Tejia Py YCKOPEeHHOM JBW>KeHHH.

[Tepemaua UMITy/IbCa TIPU B3aUMO/IENMCTBUH Tel.

[Tpeobpa3oBaHust SHEPTHUU IPH B3aUMO/IEMCTBHUU Te .

CoxpaHeHHe UMITy/IbCa IPU HEYTIPYTOM B3aHUMO/IeMCTBUM.

CoxpaHeHHe UMITyJIbCa TIpU aOCOTIOTHO YIIPYTOM B3aUMOZeHCTBUH.

HabJrozieHrie peakTUBHOTO JBYDKEHUS.

CoxpaHeHre MeXaHUUYeCKOI SHepPTruu Mpu CBOOOJHOM MaJjeHHH.

CoxpaHeHHe MeXaHUYeCKOW OJSHEepPrud TIPpH [IBMKEHHH Tejla TIOf

JleVICTBHEM TIPY KUHBI.

JlabopamopHble pabombl U ONbIMbl

KoHcTpyrpoBaHHMe TpakTa Zjisl pa3roHa M Jla/lbHeKIero paBHOMepPHOT 0
JIBIDKEHUS ITIapHKa UM TeJIeXKKH.
OrnpeniesieHre cpefiHeil CKOPOCTU CKOJTBXeHUsI OpycKa WIM JBW>KEHUS
I1IapyKa I10 HaK/TIOHHOM TIJIOCKOCTH.
OnpefiesieHre YCKOPeHHs Tejla MPH PaBHOYCKOPEHHOM [ABVDKEHUH I10
HaAK/IOHHOM TJIOCKOCTHU.
ViccemoBaHye 3aBUCHMOCTH MYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JIBIKeHUU 6e3 Haua/IbHOW CKOPOCTH.
[IpoBepka TUIIOTe3bl: €C/M TIPU PABHOYCKOPEHHOM JBW>XeHUW 06e3
Haua/IbHOM CKOPOCTH MYTH OTHOCSTCA KaK PsiJi HEUETHBIX UKCEN, TO
COOTBETCTBYIOII[HE TIPOMEKYTKU BpEMEeHH OZJMHAKOBBI.



ViccnegoBaHue 3aBUCUMOCTH CH/IbI TPEHHS CKOJB)KEHUS OT CHJIBI
HOPMAaJIbHOTO [IaB/IeHUsI.

Onpenenenuve Ko3hduijeHTa TpeHUs CKOJIbXXeHUs.
OmnpepeneHue >XECTKOCTU TMPYKUHBI.

OrnpesiesieHre pabOThI CHU/TBI TPEHHs TPU PAaBHOMEPHOM JIBWXKEHUM Tejla
10 TOPHU30HTA/IbHOW MOBEPXHOCTH.

OrmipenieneHre paboTbl CWIbl YIPYrOoCTH TIpA TIOABEME Tpy3a C
WCIIO/Tb30BaHHeM Hero/IBMXKHOTO U TIOABU)KHOTO OJIOKOB.

N3yueHue 3aKOHa COXpaHEHUS SHEPIUH.
Pa3pen 9. MexaHnueckue Ko/1e0aHuA U BO/THBI

KosnebatenprHoe pgBwkeHve. OCHOBHBIE XapaKTepPUCTHUKH KoJieOaHUM:
Mepro/l, YacToTa, aMIUIUTyZa. MaTeMaTuueCKUd U NPY>KUHHbIM MasiTHUKU.
[TpeBpariieHre SHEPTUH TIPH KOiebaTeTbHOM IBIYKEHUH.

3aTyxarorque KojsiebaHus. BwIHY)KJeHHble  KomebOaHHsA. Pe3oHaHC.
Mexanuueckre BOHBL. (CBOMCTBA MexaHWuYeCKUX BOJH. [IpofosnbHbIE U
rornepeyHbie BOJIHBL. [ITMHA BOJHBI U CKOPOCTb €€ pacCrpOCTPaHEeHUS.
MexaHuueckure BOJIHBI B TBEPAOM TeJjie, cecMuueckue BoJiHbl (MC).

3ByK. ['pOMKOCTB 3ByKa M BbIicOTa TOHa. OTpakeHue 3ByKa. MIH(pa3ByK u
y/IbTpa3ByK.

emoncmpayuu

HaOnronenue KojiebaHUM Tejl T10JT JeMCTBHEM CUJIBI TSDK@CTH U CHIIbI
yHOPYTOCTH.

HabsrogeHvie KonebaHuii Tpy3a Ha HUTH U Ha TIPY>KUHE.
HabmrozieHre BLIHYK/JeHHBIX KOJle0aHWM ¥ pe30HaHca.
PacmipocTpaHeHue TIPOZO/IBHBIX U TIOTIEPEeUHBIX BOJIH (Ha MOZEH).
HabroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT UaCTOTHI.
AKyCTHUYeCKUM pe30HaHC.

JIlabopamopHbie pabombl U ONbiMbl

OnpepesleHre 4YaCTOThl U Tlepvojia KojebaHUM MaTeMaTUUecKOro
MasiTHUKa.

OrnipeiesieHre YaCTOThI U Meproa KoaebaHuii TIpy>KMHHOTO MasiTHHKA.

VcciemoBaHve 3aBUCHMOCTH TiepHofia KoJiebaHWI TIOABEIIeHHOTO K
HUTH T'Py3a OT JJIMHbI HUTH.

VccnemoBaHve 3aBUCMMOCTH  Tlepuofia  KoJsiebaHUMl  TIPY>KWHHOTO
MasiTHUKA OT MacChI Tpy3a.

[TpoBepka He3aBUCHMOCTHU Tiepuozia KonebaHui rpy3a, MoJBeIIeHHOTO
K HUTH, OT MaccChl rpy3a.

OnbIThl, [JAeMOHCTPUPYIOIIHWE 3aBHCUMOCTb Tiepyuoja KojeOaHui
MPY>KMHHOT'O MasgTHUKa OT MacCChl Fpy3a U >KECTKOCTU TIPY>KUHBI.



M3MepeHue yCKOpeHUs CBOOOIHOTO T1a/IeHus.

Pa3pen 10. D/1eKTpoOMarHuTHOE 110J/1€ ¥ 3/IeKTPOMAarHUTHbIE BOJIHbI

DJIeKTpPOMarHuTHOe TioJjie.  DJeKTpOMarHuWTHble BOJiHBL.  CBoMCTBa
3/IeKTPOMAarHUTHBIX BOJIH. [ITkasna 3/1IeKTPOMAarHUTHBIX BOJIH.
Wcrnonb30BaHWe 3/IeKTPOMAarHUTHBIX BOJTH JIJ1s1 COTOBOU CBSI3U.

DneKTpoMarHuTHasi mpupo/a ceeta. CKOpoCTh cBeTa. Bo/THOBBIE CBOMCTBA
cBeTa.

demoncmpayuu
CBoMiCTBa 3/1eKTPOMarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBA CBeTa.
JIlabopamopHbie pabombl U ONbiMbl

V3yyeHre CBOMCTB 3J/IEKTPOMarHUTHBIX BOJIH C TIOMOINBIO MOOWIBHOTO
TenedoHa.

Pa3pen 11. CBeToBBbIe siB/ICHUSA

JlyueBasi Mogens cBeta. VCTOUHUMKKM  cBeTa. [IpsiMo/iMHelNHOe
pacrnpocTtpaHeHve cBeta. 3aTMeHuss CosiHija U JIyHbel. OTpakeHue cBerTa.
I1nockoe 3epkasno. 3aKOH OTpakeHus CBeTa.

[IpenomneHue cBeta. 3aKOH MpesioMJieHUs cBeTa. [loHOe BHyTpeHHee
oTpakeHHe cBeta. Vcrionb30BaHWe TIOJIHOTO BHYTDEHHErOo OTPa)KeHUsl B
OTNTUYECKUX CBETOBO/IaX.

Jlunza. Xopn syueri B suH3e. OrnTuueckass cucTema ¢oToarirapara,
MUKpockoria u Teneckonna (MC) .I['ma3 kak onThuyeckass CHCTeMa.
Br30pyKOCTh U 1A TbHO30PKOCTh.

PaznokeHne Oesnoro cBera B crekTp. OmbiTel HbtoToHa. CrioykeHue
CTieKTpasbHbIX 1IBeTOB. [Jucnepcus cBeTa.

demoncmpayuu
[TpsimonMHeliHOe pacrpocTpaHeHre CBeTa.
OTpaykeHue CBeTa.

[TonyueHue wu300pakeHHWI B TIJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKasax.

[TpenomneHue cBeta.

OnTuueckri CBETOBO/I.

Xo/, mydelt B coOuparolieit JIMH3e.

Xop nyyen B pacCerBaroLen JIMH3e.

[TomyueHre n300pakKeHH C TIOMOIIbIO JTUH3.

[Mpunumn gekictBus hoToanrapaTa, MUKpPOCKOTIa 1 TeJlecKora.
Mogesib ria3sa.

Pa3znoxxkeHuie 6e10ro cBeTa B CIEKTP.

[TonyyeHue Gesioro cBeta Mpu CA0XKEHWU CBeTa pPa3HbIX 1|BETOB.



JIabopamopHbie pabombl U onbiMmbl

UccnenoBaHue 3aBUCUMOCTH yTI/la OTPa’KeHMs CBeTOBOTO jiyya OT yrJja
rnajieHus.

M3yyeHre XapaKTePUCTUK U300paykeHWsI TipeaMeTa B IUIOCKOM
3epkarie.

I/ICCJIG,E[OBaHI/Ie 3dBUCHMMOCTH YyTJld IIpe/iIOMJ/IeHHdA CBETOBOI'O Jiyda OT
yrIjla IIaJieHrs Ha I'PaHuLe «BO3yX—CTEKJ/IO».

[TonyueHuie n300pa’keHUH C TIOMOIIBIO COOMpPArOLLel JIUH3HI .

OrnpefienieHe  (OKYCHOTO  PACCTOSIHHUST UM ONTHYECKOW  CHUJIBI
cobupatoirieii TUH3bI.

OnbIThI O pa3/ioyKeHHto 6e10ro cBeTa B CIIEKTP.

OnbITEI IO BOCHIPUSITHIO IBETa TIPeIMETOB MPH X HabJII0IeHUN uepes
LIBETOBbIE (DUJIBTPHI.

Pa3pen 12. KBaHTOBBIE SIBJICHUSA

OneiTel Pe3epdoppa u nyianerapHas mozens aroma. Mogens atoma bopa.
Wcnyckanue u norsolileHyde ceeta atomoM. KBaHTbI. JIMHel4aThble CIEeKTPHI.

PagnoaktuBHOCTEL Anb(a-, Oeta- u ramma-usnydeHus. CTpoeHue
aroMHoOro spa. HykioHHas moZens aTOMHOTO sipa. M130TorbI.

PagroakTrBHBIe TipeBpallleHus. [lepro moaypacraza aTOMHBIX sifiep.

ApepHblie peakijuu. 3aKOHbI COXPAHEHUs 3apsi/lOBOTO U MaCCOBOT'O UUCe.
OHeprusi CBs3u aTOMHbIX sijlep. CBsi3b MacChl U 3Heprum. Peakiiuyu cUHTe3a
U penenus sigep. Uctounuku sHeprumn CoJsHija u 38€31 (MC).

ApepHasi sHepreTtuka. elCTBUSI paJMOaKTUBHBIX W3/yUeHHUU Ha >KUBBbIE
opranu3msl (MC).

emoncmpayuu

CreKTpbl U3TydeHH s U TIOTJIOIeHUS.

CneKkTpbl pa3/IMyYHbIX Ta30B.

CriexTp BOgopo/a.

HabnromeHre TpekoB B Kamepe BunbcoHa.

Pabora cuéTuriKa MOHHU3UPYIOIIUX U3TyUeHUH.

PerucTpaijys usiyueHusi TIpUPOAHBIX MUHEPAJIOB U TIPOAYKTOB.
JIabopamopHbie pabombl U onbiMmbl
HabsirozieHre CTIIOMIHBIX U JIMHeMUaThIX CIIEKTPOB U3/TyUYeHUs .
WccnesoBaHue TPEKOB: HM3MepeHHe SHepruyd 4acTUllbl 10 TOPMO3HOMY

nyTu (o potorpadusam).

V3MepeHue pafii0aKTUBHOTO (PoHa .
IToemopumeibHO-0006WaOWjuli MOOY/1b

IToBTOpPHUTEIHEHO-0000IIAFOIIII MO/1YJIb rpeaHa3HaueH TS
cucTeMaTh3almMd U 0000IeHus TIpeIMEeTHOTO COJiep)KaHUsI U OIbITa
JlesiTeTbHOCTH, TIPUOOPeTEHHOTO TIPH M3yUeHWH Bcero Kypca (HU3WKH, a



TaK>Ke [yl ToAroTOBKM K OCHOBHOMY T'OCY/IJapCTBEHHOMY 3K- 3aMeHY TIO
dbusmke 751 00ydaromnxcsi, BbIOpaBIIMX 3TOT yueOHbBIN rTpeMeT

[Ipy u3ydyeHUU [AHHOTO MOJYJ/SL PeajUu3yrTCsl U CUCTEMATHU3UPYHOTCS
BUZIbI [lesiTeTbHOCTU, Ha OCHOBe KOTOpBIX oOecrieunBaeTCs [JOCTVKeHHe
rpeIMeTHbIX W MeTanpeAMeTHbIX TJIaHUPYyeMbIX pe3y/JbTaToB O0ydeHUs,
dbopMupyeTcsi ecTeCTBEHHO-HayyHass TI'DaMOTHOCTb: OCBO€HMEe Hay4HbIX
MeTOZI0B UCC/e/IOBaHUsl sIBJIeHMW MPUPOAbl W TEXHUKHW, OBJaJleHue
YMeHUSIMH OOBSICHATh (u3ndeckue sBJeHUs, TIPUMEHSA T0J/IyuyeHHbIe
3HaHUS, pellaTh 3a/jlaud, B TOM UKUC/Ie KaUeCTBeHHbIE U SKCIIepUMeHTa/IbHbIe

[IpyHLMNUANBHO  [EeSITeJIbHOCTHBIA ~ XapakKTep  [JaHHOro  pasjesa
peanu3yeTcs 3a CUET TOrO, YTO ydallhecsl BBIMOHSIOT 3a/laHusl, B KOTOPbIX
WM TIpe/ijiaraeTcsi:

B Ha OCHOBe TOJTyUeHHBIX 3HAaHUM pacro3HaBaTh W HAyyHO OOBSICHATH
dbusnyeckue siBjieHUs B OKpY»Katolllei TIpUpo/ie U TTI0BCeTHEBHOM YKU3HU;

B HCII0/Ib30BaTh HAy4YHbIe MeTOAbl MCC/IeJOBAHHS Cl)I/ISI/I'-IECKPIX HBHEHHﬁ,
B TOM UMcC/ie OJisd IIPOBEPKU I'MIIOTE3 U I10/IyUE€HHsA TeOpeTHUeCKHX BBEIBOJOB;

B 00BSACHATH Hay4HbIe OCHOBBI Hanbo/lee Ba)KHBIX ,Z[OCTI/I)KEHI/Iﬁ CO-
BPEMEHHBIX TEXHOJ’IOFHﬁ, HAlIppymMep, TIIPAKTHUYECKOTrO HCITIOJ/Ib30BAHUA
PAa3/IMYHBIX HMCTOYHUKOB 5HEPIrMvM HA OCHOBE€ 3dKOHA IIp€- Bpalll€eHUus U
COXpdHeEHHsA BCE€X HM3BECTHBLIX BHAO0B SHEPIHH. Kam,qaﬂ U3 TeM [OdAHHOI'O
pa3aesia BKIIIoYdeT KCIIEPpHUMEHTA/IBHOE.

vccaeoBaHue  00oOIjarollero  xapakrepa. Paszmen  3aBepiiaeTcs
TIpOBe/IeHHeM AMarHOCTAUEeCKOW U OlLleHOYHOM paboThl 3a KypC OCHOBHOU
IIKOJIBI.

INIAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA «®U3UKA»

HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yuenue yue6HOro npegMerta «dusrka» Ha ypoBHE OCHOBHOT'O 00111ero
oOpa3oBaHuUs JO/HKHO 00ecrieunBaTh JOCTHKeHWe CeYIOIIUX TMUHOCTHBIX,
MeTarpeMeTHbIX U TIpeIMeTHbIX 00pa3oBaTebHbIX pe3y/IbTaToB.

JINMHHOCTHBIE PE3YJ/IbTATDI

B pe3ysibTare n3yueHusi GU3MKA Ha YPOBHE OCHOBHOTO 0011iero oOpa3oBaHUs
y oOyuatoirerocsi 0yayT copMUpoBaHbl CeAyOIHe JTUYHOCTHBIE pe3y/bTaThl B
YyacTu:
ITampuomuueckoe socnumaHue:

—TIPOsIBJIEHHE MHTepeca K UCTOPHY U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(Y3UUeCcKor HayKu;



—11eHHOCTHOE OTHOILIIeHUe K JOCTW)KEeHUSIM POCCUMCKUX YUBHBIX-(DU3UKOB
I'pasicdaHckoe u dyxoeHO-HpaecmeeHHoe gocnumaHue:

—TOTOBHOCTb K aKTUBHOMY YUaCTHIO B 00CY>K/[eHHUH 0011[eCTBeHHO- 3HAaUMMbIX 1
9TUUECKUX MpobJieM, CBA3aHHBIX C MPAKTUUECKUM TTPUMeHEHHEeM JI0CTKeHUN
[)5E37147 8

—O0CO3HaHUe BaXKHOCTU MOPA/IbHO-3TUUECKUX ITPUHLIUAIIOB B [ieATe/IbHOCTU
yuéHOr'0o

JcmemuuecKoe gocnumaHue:

—BOCTIPUSTHE 3CTeTUUYECKUX KauecTB (hr31MUeCcKOr HayKU: eé rapMOHUUHOTO
MOCTPOEHMUsI, CTPOrOCTH, TOUHOCTH, TAKOHUUHOCTH

IJenHocmu Hay4yHo20 NO3HAHUSL:

—O0CO3HaHWe LIeHHOCTU (hHM3MUYecKOl HayKu Kak MOIIJHOTO MHCTPyMeHTa M03HaHUs
MUPA, OCHOBBI PAa3BUTHS TEXHOJIOTUM, Ba)KHEMILIEH COCTABJISIOLEN KYIbTYPhI;

— OpueHTalUsi B [esATeJIbHOCTU Ha COBPEMEHHYH CUCTEMY Hay4HbIX
Tripe/icTaBeHn 06 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS TIPUPO/IbI;

—pa3BUTHE HayuyHOU F0003HATETbHOCTH, MHTEepeca K UCC/ieZloBaTeTbCKOM
JesiTeTbHOCTU

dopmupoeaHue Ky/1bnypbl 300p06bsi U IMOYUOHA/IbHO20 0/1a20N0/yYUsl:

—O0CO03HaHMe LIeHHOCTU 6e30macHOro obpasa >KU3HU B COBDEMEHHOM
TeXHOJIOTUYeCKOM MHpe, BaXKHOCTH TIpaBu/ 6e301MacHOro 1oBe/jeHus Ha
TPAHCIIOpPTe, Ha J0pOorax, C 3/IeKTPUUeCKUM U TeTUIOBBIM 000py/Jj0BaHUEM B
JIOMAILIHUX yCJIOBUSX;

—C(l)OpMI/IpOBaHHOCTB HaBBbIKad pEd)JIEKCI/II/I, IMpU3HAHKE CBOET'0 ITPABAd Ha O]J_II/I6Ky 41
TAKOI'O >Ke IIpdBa y APYIroro 4e/jioBeka

Tpydoeoe eocnumanue:

—aKTUBHOE y4aCTHUe B PellleHnH NTPaKTUUeCKHX 3a/1au (B paMKax CeMbH, IIKOJIbI,
ropo/ja, Kpast) TeXHOJIOTUUeCKOUW 1 COLIMaTbHOU HallpaB/IeHHOCTH, TPeOYIOIHX B
TOM 4MC/Ie U PU3NYEeCKUX 3HAHUY;

—WHTepeC K MPaKTUUueCKOMY U3y4eHUI0 TTpodeccuil, CBsI3aHHbIX C (PU3KUKOU
JKos102u4ecKoe gocnumaHue:

—OpUeHTal[1s Ha NpUMeHeHre (PU3nueCcKUX 3HaHUM [IJis pellleHrs 3a7jau B
ob1acTu OKpysKaroltel cpe/ibl, MJIaHUPOBaHUSI TIOCTYTIKOB U OL[€HKHM UX
BO3MOJKHBIX TIOC/Ie[ICTBUH /11 OKPY>KaroLLler Cpefibl;



—O0C03HaHMe I7100a/IbHOTO XapaKTepa YKOJIOTUUeCKUX MpobieM U Iy Tel ux
pereHust

Adanmayus oGyuaruje2ocs K U3MeHsIIoWUMCsl yC/108USIM COYUa/AbHOU U
NpupooHoll cpeobl:

—T0TpeOHOCTb BO B3aMMO/IeHiCTBUY TIPU BLITIOJTHEHUM UCC/IeIOBaHUM U TPOEKTOB
(dr31UeCcKoi HarpaB/JeHHOCTH, OTKPBITOCTb OMBITY M 3HAHUSIM [IPYTHX;

—TIOBBIIIEHNE YPOBHS CBOeM KOMIIeTeHTHOCTH Uepe3 MPaKTUUYeCKYIo
JlesiTeTIbHOCTb;

—r110TpebHOCTh B hOPMUPOBAHNUY HOBBLIX 3HAHWM, B TOM uKcyie (hOpMYIUPOBATh
U/ie, MOHSTUSI, TUTIOTe3bl 0 PU3NUeCKUX 00BeKTaxX U SIB/IEHUSX;

—o0co3HaHue J1eULUTOB COOCTBEHHBIX 3HAHMI U KOMIIETEeHTHOCTel B 06/1acTu
(br3UKY;

—TJIaHUPOBaHWe CBOEr0 Pa3BUTHS B TIPUOOpeTeHNH HOBBIX (DH3NUeCKUX 3HAHUM;

—CTpeMJieHre aHa/IM3UPOBaTh U BLISIB/STH B3aUMOCBSI3M TIPUPO/IbI, 0011[eCTBa U
9KOHOMMUKH, B TOM UKCJ/Ie C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

—OlLleHKa CBOUX JIeUCTBUM C YUETOM BIMSIHUSI HAa OKPY>KalOI[YIO Cpefy,
BO3MO>KHBIX I7100a/TbHBIX TIOC/Ie/ICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3sysbTaTe 0OCBOEHHWsS MpOrpamMMbl 10 (U3MKe Ha YPOBHE OCHOBHOTO
ob1riero o6pa3oBanus y o0yuaromierocst 0yayT copMrpoBaHbl MeTanpeMeTHbIe
pe3y/IbTaThl, BK/IIOUaolI[1e TI03HaBaTe/IbHble YHUBepCaibHble yueOHble 1eliCTBYS,
KOMMYHUKAaTHBHbIE ~ YHUBEpCajbHble  yueOHble  /IeWCTBUS,  pEry/sTUBHBIE
yHUBepCabHble yueOHbIe eHCTBUS.

YHueepcanbHble no3HagamesbHble 0elicmaust

Baszoeble 102uuecKkue oeticmeusi:
—BBIABJ/IATE U XdPAKTEPHU30BATh CYIIECTBEHHLIE ITPU3HAKH 00BLEeKTOB (HBHGHHﬁ);

—YyCTaHaB/IMBATh CYIIeCTBEHHbBIN NMPU3HAK KIaCCU(PUKALIN, OCHOBAHUS ISt
0000111eHUsT U CPaBHEHUS;

—BBISIB/ISITh 3aKOHOMEPHOCTU U TIPOTUBOPEUMs B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIIOIeHUSIX, OTHOCSIIMXCS K (DU3NUeCKUM SIBJIEHUSIM;

—BBbIABJ/IATE IPUYKXMHHO-C/Ie ACTBEHHbIE CBSA3U IIPXU U3YUYEHHUH (1)I/IBI/II-IECKI/IX SIBJIEHUM
" IIpOoLeCcCoB; AejaTb BbIBOAbI C MCII0/Ib30BdHHUEM A€YKTUBHBIX 1 MHAYKTHUBHBIX
YMO3aKqu€HHﬁ, BbBIJBUI'dTb TUITIOTE3bI O B3dMMOCBA3AX @H?:H‘IECKHX BeJ/INYMH;



—CaMOCTOSITe/TbHO BBIOMPATh CIIOCO0 peltieHusT yueOHOM (hH3MuecKo 3a1aun
(cpaBHEHHe HeCKOJIBKUX BapUAHTOB pellleHus, BLIOOP HarboJiee MOAXO/SIIETO C
yUETOM CaMOCTOSITE/TbHO BbI/le/IeHHbIX KPUTEPUEB)

Bazoeble ucciedosamesibckue oeticmeust:
—MHCT0JTb30BaTh BOMPOCKI KaK UCC/eI0BaTe/TbCKUM MHCTPYMEHT T03HAHUS;

—ITIPpOBOJUTL I10 CAMOCTOATE/IbHO COCTAB/IEHHOMY Il/IaHY OIIBIT, HeCJIOXKHBIN
qJI/ISI/I‘IECKI/Iﬁ SKCIIEpUMEHT, HeO0oJ/IbIIIoe ucciaeaosaHue d)HBI/II-IECKOFO ABJIeHUSI,

—OL€EHUBATHh Ha IPUMEHUMOCTE U I0CTOBEPHOCTDb I/IH(bOpMaL[I/II-O, IMMO/JIY4Y€HHYIO B
Xo[4e nuccimeqoBaHus NN SKCIIEPDUMEHTA,

—caMocCTosATebHO (hOpMyTUPOBaTh 00001IIeHNs ¥ BBIBOJBI TT0 pe3yJibTaTaM
TIPOBeJEHHOT0 HAOJIIO/IeHUS, OTIbITA, UCC/IeZIOBAHNS;

—TIPOTHO3UPOBATh BO3MOXKHOE JlanibHellliee pa3BuTHe (PU3nUeCcKUX MPOL[ecCcoB, a
TaK)Ke BBIBUTATH MPeATIONI0XKeHNsI 00 UX pa3BUTUU B HOBBIX YC/IOBUSIX U
KOHTEeKCTaxX

Pa6oma c uHgopmayueti:

—TIpPUMEHSITh pa3/IMuHbIe METO/[bl, THCTPYMEHThI 1 3aIpOChl TIPU MOUCKe U 0TOope
HMH(MOPMAaIMH WIH JJaHHBIX C YUETOM TIPe/IJIOKeHHOH yueOHOM (hr3nuecKoim
3a/1auy;

—aHa/IM3UPOBaTh, CACTEMAaTU3UPOBATh U UHTEPIPETUPOBATh MH(OPMALUIO
pa3/IMYHbIX BUZOB U (DOPM MpeICTaB/IeHNSI;

—CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAbHYI0 (POPMY TIpeZicTaB/IeH s MHPOPMaLiu
Y WTIOCTPHUPOBATh pellaeMble 3a/jaui HeCJIOKHBIMU CXeMaMHU, iiarpaMmMaMy,
VHOU rpaduKoi U UX KOMOMHALIUSAMU

YHueepca/ibHble KOMMYHUKAmMueHble oelicmeust
Ob1jenmue:

—B Xo/ie 00Cy>KIeHHs yueOHOro MaTepHasa, pe3yabTaToB JJabopaTOpHBIX paboT 1
TIPOEKTOB 3a/JaBaTh BOTIPOCHI 10 CYIIIeCTBY 00CY’>KZaeMOU TeMbI ¥ BbICKA3bIBaTh
W/ied, HalleJIeHHbIe Ha pellleHue 3a/jauy U MoiepKaHue 0/1aroxkeaTelbHOCTH
OOIIeHUS;

—COIOCTaBJISITh CBOU CY>K/J|€HUS C CY>K/I€HUSIMU [IPYTUX YYaCTHUKOB Juasora,
oOHapy>XMBaTh pa3/uure U CXO/CTBO TIO3ULIUA;

—BbIPa)KaThb CBOIO TOUKY 3PD€HHA B YCTHBIX U IMTMCbMEHHBIX TEKCTAX;

—ITyOJIMYHO TIPE/ICTAB/ISTh Pe3y/IbTaThl BHITIOJHEHHOTO (DU3MUECKOTO OITbITa
(9KcriepuMeHTa, ucciejoBaHusl, poekta) CoBMecTHasi [1esiTe/IbHOCTb
(coTpyHHUYeCTBO):



—TIOHUMAaTh U UCTI0/Ib30BaTh MIPEUMYIIIeCTBA KOMAHJHON Y UHAWBUY a/TbHON
paboThI MIpH pellleHUH KOHKPeTHOU (pr3nuecKoii pob/ieMbr;

—TIPUHHUMATh 11e/TM COBMECTHOM /IeATeTbHOCTH, OPraHU30BbIBaTh JIEMUCTBUSA TI0 €€
JOCTVKEHUIO: pacripefieIsiTh POJiv, 00CYKAATh MPOLIeCCh ¥ Pe3y/IbTaThl
COBMECTHOM paboThl; 0600111aTh MHEHHSI HECKOJIBKUX JIFOIEH;

—BBITIOJIHATH CBOIO YaCTh PabOTHI, OCTUrasi KAUeCTBEHHOT'O pe3yJ/ibTaTa Io
CBOEMY HarpaBJ/IeHHI0 U KOODJAWHUPYS CBOM [IeCTBUSI C IPYTMMHU YJeHaMU
KOMaH/bl;

—OlL|eHUBaTh KaueCTBO CBOEro BKJIa/ja B OOIIUIA TTPOAYKT 110 KPUTEPHSIM,
CaMOCTOSITE/TbHO C(POPMYTMPOBAHHBIM YUaCTHUKaMU B3aUMO/eHCTBUS

YHueepcasibHble pezy/isimueHble delicmeust

Camoopranu3sanus:

—BBISBJISATH TIPO0/IEMBI B JKU3HEHHBIX M YUeOHBIX CUTYaL[UsAX, TPeOYIOIMX A/is
pelilieHUs PU3NUECKUX 3HAHUM;

—OpHEeHTUPOBAThCS B PA3/IMUHbIX MOAX0aX MPUHSATHS pelleHui
(MHOYMBUAYyanbHOE, IPUHSITHE PellleHus B TPYIIe, TIPUHSTHE pellieHuH IPYNIon);

—CaMOCTOSITe/TbHO COCTaBJISATh aATOPUTM pelleHust (U3nYecKou 3a7,auu Uin
TJIaHa UCC/IeJOBaHUS C yUETOM UMEIOILUXCSI peCypCoB U COOCTBEHHBIX
BO3MO)KHOCTEM, apr'yMeHTUPOBaTh Tpe/ijlaraeMble BADUAHTHI pelleHn ;

—ies1aTh BLIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a pellleHre

CaMOKOHTpOJIb (pediekcus):

—/AaBdTb dIeKBATHYIO OLIEHKY CUTYdLIMX U IIpeAJjidraTh I1jlaH eé U3MeHeHUs,;

—OOBSICHATb TIPUUKHBI JOCTYKeHUs (HeJOCTHKeHUsT) pe3y/IbTaTOB [esiTeTbHOCTH,
JlaBaTh OLIeHKY MPHOOpPeTEHHOMY OTIBITY;

—BHOCHUTb KOPPEKTUBBI B [IeATe/TbHOCTh (B TOM YMCJIE B X0/, BHITIOJTHEHUST
bur3MUecKoro Uccae0BaHus WK TTPOeKTa) Ha OCHOBe HOBBIX OOCTOSITE/TbCTB,
M3MEHHUBIINXCS CUTYyalUi, YCTaHOB/IEHHBIX OLIMOOK, BO3HUKILNX TPYJHOCTeH;

—OL€HUBATb COOTBETCTBHE pe3yJ/ibTdTa Lie/Ih U YCIIOBUSAM
3MOL[I/IOH8]'II>HBII>1 HUHTeJIJIEKT:

—CTaBUTh Ce0s1 Ha MeCTO ADPYIoro 4ejioBeKd B Xo/e Criopa Wik JUCKyCCHH Hd
HAyUHYIO T€eMY, IOHUMdTb MOTHBbI, HAMEPEHHS U JIOTUKY ADYIOoro

[TpunsiTHE cebs U APYTUX:

—TIpU3HaBaTh CBOE MpaBO Ha OLIMOKY MpH pellieHnH (pru3nuecKux 3aziau uin B
YTBEP)K/IeHUSIX Ha HayuHbIe TEMbI U TaKOe >Ke MPaBo ApPYyroro.



INPEJIMETHBIE PE3YJIbTATDI
7 KJj1acc

K koHIly obyueHusi € 7 Kiacce TipeiMeTHble pe3y/bTaTbl Ha 6a30BOM ypOBHe

JOJDKHBI OTpaXkKaTb C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUI:
—MCII0/Ib30BaTh MOHATUS: (pU3NUeCcKre U XMMUUecKUe siBjieHus1; Hab/roaeHue,
9KCIIePUMEHT, MO/le/Tb, TUI0Te3a; eJUHULIbI (PU3UUeCKUX BeJIMUMH; aTOM,
MoJIeKy/Ia, arperaTHble COCTOSIHYMS BelljeCTBa (TBEPAOe, )KUAKOe, Ta3000pa3Hoe);
MexXaHHUUeCKoe ABIKeHre (paBHOMepHOe, HepaBHOMePHOe, MPSIMOJIMHENHOe),
TPaeKTOpUsl, paBHOAEUCTBYOIIasi cuil, Aedopmaiius (yripyrasi, miacTuueckasi),
HEBECOMOCTb, COOOIIAIOIINeCs: COCY/IbI;

—pas3nuuarth sBjaeHus (qudysus; TeroBoe JBKeHUe YaCTUL] Bell|eCTBa;
pPaBHOMEpPHOe /IBI)KeHHe; HepaBHOMEePHOe IBI)KeHHe; UHEePLIYsT; B3aUMO/eCTBHUE
TeJI; paBHOBeCHe TBEP/BIX TeJl C 3aKPell/IEHHOM OChIO BpallleHUs; [epejiaua
JlaBJIeHUsI TBEPABIMU TeJlaMU, KUAKOCTSIMU U Ta3aMu; aTMOChepHOe /1aB/ieHue;
TIJIaBaHye TeJT; MpeBpalieH|sl MeXaHU4eCKOU SHEePIUH) 10 OMUCAHUI0 MX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OMbITOB, JeMOHCTPUPYIOLLIKX JaHHOE
(dur3nueckoe sIBIeHNUE;

—pacrio3HaBaTh NPOsIB/iIeHHEe W3YUeHHbIX (DU3MUeCKUX SIBJIEHUM B OKpYyKatolljeM
MHpe, B TOM uuc/e (ru3nyeckue siBJIeHHs B IPU- POZie: TIPUMePhI IBUXKEHUS C
Pa3/IMYHBIMU CKOPOCTSIMU B >KUBOM Y HE)KUBOU MPUPOJE; AENCTBUE CUJbl TPEHUS B
TIpUPO/ie U TEXHUKE; B/IUSIHUE aTMOC(EPHOr0 /1aB/eHUs1 Ha )KUBOW OpPraHu3M;
TiJlaBaHue pbi0; pbluary B Tejie UejioBeKa; NPy 3TOM IepeBOJUTh MPAKTUUECKYHO
3a/lauy B yueOHY0, BbIJ|e/ISITh CYII[eCTBeHHbIe CBOMCTBA/TIPU3HAKHN (hH3UUeCKUX
SIBJICHUU,

—OMNUChIBaTh U3yUeHHbIe CBOMCTBA TeJl U (pU3rhUeCcKue sIBJIeHUs], UCTI0JIb3YS
bu3nueckue BeIMUMHBI (Macca, 00bEM, MJIOTHOCTD BellleCTBa, BpeMs, MyTh,
CKOPOCTb, CpPe/IHsIs CKOPOCTb, CHJ/ia YIPYy- TOCTU, CU/IA TSPKeCTH, Bec Tesa, CUa
TpeHwsl, aByieHre (TBEpPAOro Tesa, )XKUJKOCTH, Ta3a), BbITaJTKABAKOLIAs CUJIa,
MexXaHhuecKasi paboTa, MOLI[HOCTb, TIJIeU0 CH/Ibl, MOMEHT CUJIbI, KO3 dHULIeHT
T10JIe3HOTO /IeICTBUSI MEXaHU3MOB, KWHeTHYeCKast U MOTeHL[MabHasi SHeprusi); mpu
OMUCAHUM MPAaBU/IbHO TPAKTOBAaTh (PM3UUECKUI CMBIC/ UCTI0/Ib3YeMbIX BEUUKH,
1X 0003HaueHUs U eJUHUILIBI HHU3NUECKUX BeJINUMH, HaXOAUTh (POPMY/IbI,
CBsI3bIBAOIIME AaHHYIO (PU3NUECKYIO BEJIMUMHY C [PYTUMH BeJIMUMHAMU, CTPOUTh
rpauKy M3yyeHHbIX 3aBUCUMOCTeN (PU3nUeCcKux BeJTMUnH;



—XapaKTepr30BaTh CBOMCTBA TeJl, (pr3nuecKre siBAeHUs 1 TPOLeCChl, UCTI0/Ib3YS
TipaBuU/ia CA0XKeHUs CUJ (BOb OAHOM TIPSIMOM),

3akoH ['yka, 3akoH ITackass, 3akoH Apxume/ia, IpaBU/I0 PaBHOBECHS pblyara
(610Ka), «30/10TOE MPaBU/I0» MeXaHWKH, 3aKOH COXPaHeHHsT MeXaHUYeCKOM
9HEepPruy; TIpU 3TOM ZlaBaTh CJI0BECHYIO (POPMYIMPOBKY 3aKOHA U 3alTUChIBaTh €r0
MaTeMaTU4eCcKoe BhIpakeHue;

—O00BSICHATH (pr3NUecKUe sIBJIeHUS, MPOLIeCChl U CBOMCTBA TeJl, B TOM UHC/ie U B
KOHTEKCTe CUTyali NPAKTUKO-OPUEeHTUPOBAHHOIO XapaKTepa: BhISB/IATh
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUThL 00BsICHEHHe U3 1—2 JIOTHUYeCKUX I1aroB
C oropoi Ha 1—2 U3yueHHbIX CBOMCTBA (PU3NUECKUX SIBJIEHUH, (hH3UUeCKUX
3aKOHAa WM 3aKOHOMEpPHOCTH;

—pelilaTh pacuéTHbIe 3ajlauu B 1—2 [eMCTBYS, UCTI0/Ib3Ys 3aKOHBI U (hOPMY/JIbI,
CBsI3bIBaroIMe hr3nuecKre BeJTMUMHBI: Ha OCHOBe aHa/k3a YCJI0BHUS 3a/jauun
3aMUChIBaTh KPAaTKOe yCI0BUe, MOACTaB/ISATh (hH3UUecKre BeJTMUMHbI B (hOPMYJIbl U
IIPOBO/IUTH PACUETHI, HAXOAUThH CIIPAaBOYHbBIE JaHHbIE, HEOOXOAMMBIE IS PeIlleHHsT
3a/lau, OL|eHMBAaTh PEATMCTUYHOCTh MOJ/yYeHHOU (PU3MUYeCKOW BeJTUUUHBIL;

—pacro3HaBaTh Mpo6/ieMbl, KOTOPbIe MOYKHO PEIXTh TIPY TTOMOIIH (PU3NIeCKUX
MeTO/0B; B OMKMCAHUU UCC/Ie[0OBaHUS BbI/Ie/IATh IPOBEPSIeMOe MPeArno/IoKeHe
(runote3y), pa3ivuyaTh U UHTEPIPETUPOBATh MOTYUYEHHbINA Pe3y/IbTaT, HAXO0AUTh
OIITMOKH B XO/I€ OTIbITA, /Ie/IaTh BLIBO/IBI 110 €r0 pe3y/bTaraMm;

—TIPOBO/IUTH OTIBITHI TI0 HAO/TIO/IeHNI0 (DH3UUeCKUX SIBIeHNN WK (GHU3UUeCKUX
CBOMCTB Te/: POpMY/TUPOBATh IPOBEPsieMblie TIPe/TI0/I0KeHHs, COOMpaTh
yYCTaHOBKY M3 TIPe//I0KeHHOT0 000py/I0BaHus, 3aIlTMChIBaTh X0/, OTbITA U
(opMy/MpOBaTh BLIBO/bI;

—BBITIOJIHATD TIPSIMble U3MePeHUsI paCCTOSIHUS, BpeMeHU, MacChl Tejia, 00bEéMa,
CWIBI ¥ TEeMITIePaTyphbl C UCI0/Ib30BaHUEM aHa/IOTOBbIX U LIU(POBLIX TPUOOPOB;
3aIMChIBaTh IMOKa3aHUs PUOOPOB C YUETOM 3a/]JaHHOM aOCOFOTHOM TTOTPeIIHOCTH
V3MepeHnl;

—TPOBOAUTL UCC/Ie[JOBaHNEe 3aBUCUMOCTU OZJHOU (PU3NUEeCKOM Be/TMUUHBI OT
JPYTOM C UCIO/Ib30BaHUEM TPSIMBIX U3MePeHUH (3aBUCMMOCTHU IyTH PaBHOMEPHO
JBIDKYILErOCS Te/la OT BpDEMEHU JBWKEHUS TeJla; CUJ/Ibl TDEHUS CKOJIbXXEHUST OT
CWIBI [laB/IeHHs], KaueCcTBa 00pabOTKHM MOBEPXHOCTEN Tel U He3aBUCUMOCTH CHJTBI
TPEeHUsI OT TIJIOLIA/IA COTIPUKOCHOBEHUS TeJT; CU/Ibl YIPYTOCTHU OT YAMHEHUS
TIPY’KWHBI; BhITA/IKUBalOIel CU/bl OT 00bEMa MOrpyKEHHOM UacTH Tea U OT
TIJIOTHOCTH >KU/IKOCTU, €8 He3aBUCUMOCTHU OT TVIOTHOCTH TeJia, OT T/TyOMHbBI, Ha



KOTOPYIO TIOTPY»KeHO Tesl0; YCA0BUM TJIaBaHUs Tesl, YC/IOBUM paBHOBeCHs pblyara
1 6JI0KOB); y4aCcTBOBaTh B TJIAaHKPOBAHWN yueOHOT0 UCC/IeJOBaHUs, COOUpaTh
YCTaHOBKY U BBITOJIHATE U3MEPeHUs, Ciefys NpeioKeH- HOMY I/1aHy,
(UKCHpOBaTh pe3yJ/IbTaThl NTOTYUY€HHOW 3aBUCUMOCTH (pH3UYECKUX BeJIMUKH B
BU/Ie TIPe/IJIOKEHHBIX TabJHI] ¥ rpa(UKOB, Je/1aTh BHIBO/BI 110 pe3y/bTaTaM
WCCJIe[JOBaHNS;

—TPOBOUTHL KOCBEHHbIE U3MepeHusi (hr3uueCcKrX BeJIMUrH (TVIOTHOCTh BelllecTBa
JKUJKOCTU U TBEPAOIO TeJia; CUia TPeHUSs CKOJTbXKeHHs; 1aB/ieHre BO3/1yXa;
BBITA/IKUBALOILIAs CUJIA, IeUCTBYIOLast Ha MOTPY>KEHHOE B XKUAKOCTh TeJo;
KO3(PhULIMEHT M0JIe3HOTO AeHMCTBUS TTPOCThIX ME@XaHW3MOB), CIIeys
TIpe/I/I0KeHHOM WHCTPYKI[WH: TIPU BBITTOTHEHUH U3MepeHui cobupaTh
9KCIepUMEHTaTbHY0 YCTAaHOBKY M BBIUMC/ISITH 3HaUeHUe UCKOMOM BeJIU- UHHBI;

—Co0JTI0/IaTh MpaBw/ia TEXHUKHU 6e30MacHOCTH MpH paboTe ¢ 1abopaTOpPHBIM
obopy/1oBaHHEM;

—YyKa3bIBaTh ITPUHLIUTILI 1eHCTBUS IPUOOPOB ¥ TEXHUUECKUX YCTPOWCTB: BeChl,
TepMOMeTp, AUHAMOMeTP, COODIIaroIIIrecs Co- Cy/ibl, GapoMeTp, phluar,
TIO/IBVKHBIA 1 HETIOBYKHBIN 0J/I0K, HAK/IOHHAs! TVIOCKOCTD;

—XapaKTepr30BaTh TIPUHLIUIIBI [IeHCTBHUSI U3yUeHHBIX IPUOOPOB U TeXHUUECKUX
YCTPOWCTB C OMIOPOM Ha UX ONMCaHUsA (B TOM UHKCJ/Ie: MOAIIUITHAKY, YCTPOKUCTBO
BO/IOMIPOBO/Ia, TUAPABIMYECKUN MPeCC, MaHOMETP, BLICOTOMEP, TTOPIIHEBOM HACOC,
apeoMeTp), UCIT0JIb3Ys 3HaHUSI O CBOMCTBAX (PU3NUECKUX SIBJIEHUHM U He0OX0[UMbIe
(r3ryeckre 3aKOHbI U 3aKOHOMEPHOCTH;

—TPUBOJIUTH TIPUMEpPhI / HAXOAUTb UH(OPMALIMIO 0 IpYMepax MPaKTUUeCKOoro
WCTIO/Tb30BaHus (PU3NUeCKUX 3HaHWH B MOBCEIHEBHOU XKU3HU [jisi 00ecTieueHUst
6e3omacHocTy Tipy obpallieHuH ¢ pubopamMu U TeXHUUeCKUMU YCTPONCTBaMH,
COXpaHeHHUs1 3[J0POBbs U COOJII0/IeHUsI HOPM 5KO0JIOTUUYEeCKOT0 MOBe/IeHNs B
OKpYy’Karoller cpejie;

—OCYIIeCTB/ISITh 0TOOP UCTOUHMKOB MH(MOpMaIu B ceTu VIHTepHeT B
COOTBETCTBUH C 3a/laHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE UMERIIUXCS 3HAaHUM
Y TIyTéM CPaBHEHUS pa3/IMYHbIX UCTOUHHUKOB BBIZIE/ISATh MH(OPMALMIO, KOTOpast
SIBJISIETCSI IPOTUBOPEUMBOM M/IM MOXKET ObITh He/J0OCTOBEPHOW;

—MCIT0/Tb30BAaTh TIPY BBITIOJIHEHWUH YUeOHBIX 3a/JaHUi HayYHO-TIOMYJIIPHYIO
JUTepaTypy (pU3UUecKoro co/iepKaHusi, CipaBOYHbIe MaTepUasbl, PeCypChl CeTH
VHTepHeT; BNaieTh IpUEMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHMs
VMH(OpMaIK1 U3 OJJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;



—Co03/]aBaTh COOCTBeHHBIE KpaTKHe MMCbMeHHbIe U YCTHbIe COODIIeHNsT Ha OCHOBE
2—3 WCTOYHUKOB MH(MOpMaLuK (U3UUeCcKOoro CoZiep>KaHusi, B TOM UKC/ie
my6/IMUHO [leniaTh KpaTKye COOOIIeHus 0 pe3y/ibTaTaX IMPOeKTOB WU yueOHBIX
HcCeIOBaHUM; MPY 3TOM IPAMOTHO MCII0/Ib30BaTh U3yUeHHbIN TTOHSATUIHBIN
amnmapar Kypca (¢h13uKH, COMPOBOXK/IaTh BBICTYTIIEHUE TIpe3eHTalliel;

—TIpH BBITTOTHEHNH YUeOHBIX ITPOEKTOB 1 UCC/IeZIOBAHUN PacIIpefiesisiTh
00513aHHOCTH B I'PYIITIe B COOTBETCTBUHU C TIOCTaB/IeHHBIMY 3aJjauaMu, CJIeUTh 3a
BBLITIOJIHEHHUEM I1JIaHa JAeMCTBHUH, aIeKBAaTHO OLIEHWBATh COOCTBEHHLIN BK/IA/ B
JesITe/IbHOCTh TPYMIIbI; BEICTPAMBaTh KOMMYHUKAaTHBHOE B3aUMO/IENCTBUE,
YUUThIBasi MHEHUE OKPY>KaroI[UX.

8 kiacc

K koH1ly 00yueHust 8 8 Ki1acce TipeMeTHbIe Pe3y/bTaThl Ha 6a30BOM YpOBHe
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUalOIUXCsl YMEHUI:

—MWCM0JIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKY/I, TEIJIOBOE [IBU)KEeHHe
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSI Bell|eCTBa, KpUCTa//InuecKue 1
amop(HbIe Tesa, HaChIllleHHbIM ¥ HeHaChIlL|eHHbIM Nap, BJaKHOCTb BO3/1yXa;
TeMIriepaTypa, BHyTPeHHsIsl SHeprusi, TeIJIOBOU /IBUTaTe/ib; S7ieMeHTapHbIN
3/IeKTPUUECKUM 3apsifi, 37IeKTPUUecKoe ToJie, MPOBOJAHUKYU U IU3/IEKTPUKU,
TOCTOSIHHBIN 3/7IeKTPUUECKUM TOK, MarHUTHOE TI0JIe;

—pas3uyuaTh sIB/IeHus (TeTJIoBoe pacilivpeHue/cxxaTre, Terjiornepeaaya, TerjioBoe
paBHOBecHe, CMaulBaHHe, KallW/IsSIpHbIe sIBJIeHUs], UCTlapeHre, KOH/leHCcalus,
TiJIaB/ieHue, KpUCTaiu3alus (OTBep/ieBaHue), KUlleHue, Terionepejaya
(TeriompoBOAHOCTb, KOHBEKIISI, U3/TydeHUe); 3/IeKTpU3aliys TeJ,
B3auMO/IeliCTBUe 3apsi/iOB, JeHCTBYS 3/IeKTPUUECKOT0 TOKa, KOPOTKOe 3aMbIKaHUe,
B3auMO/IeliCTBUe MarHUTOB, JIeMCTBHE MarHUTHOTO T0J/Is1 Ha MPOBOAHUK C TOKOM,
3/IeKTPOMarHuTHasi MHAYKITUS) 10 OMTMCaHUI0 UX XapaKTepHbIX CBOWCTB U Ha
OCHOBe OITLITOB, /IEeMOHCTPUPYIOIIUX JaHHOe (Gu3nuecKoe siBJiIeHUE;

—Ppacro3HaBaTh NPOSIB/IEHHE U3yUYeHHbBIX (PU3NUeCKUX SIBJIEHUU B OKPY’KaroIeM
MHUpe, B TOM uuc/e (ru3nyeckue siBjieHHs B IPUPO/ie: TIOBEPXHOCTHOE HaTsKeHUe U
Kanu/UIsIpHbIe SIBJIeHUs1 B PUPO/e, KPUCTa/Ibl B IpUpo/e, uanydyeHue Co/HIIa,
3aMep3aHue BO/I0EMOB, MOPCKHe Opu3bl, 0Opa3oBaHue POChI, TYMaHa, UHesl, CHera;
3/IeKTpUUeCcKUe siBjieHHsI B aTMocdepe, 371eKTPUUYeCTBO JKUBbIX OPraHU3MOB;
MarHuTHOe 1oJsie 3eMJ/iH, Aperd MoJto- COB, POJib MAarHUTHOTO MOJIS AJ1s1 )KU3HU Ha
3emMJie, MOJISIPHOE CHUSIHUE; TIPU 3TOM MepeBOJUTh MTPAKTUYECKYO 3a/lauy B
yueOHYI0, BbIZIEJISITh CYI[eCTBeHHbIe CBOMCTBA/MPHU3HAKU (PU3MUECKUX SIBJIEHUM;



—OIKChIBAaTh W3yUeHHbIe CBOWCTBA TeJl U (hr3uuecKue siBJieHUs], UCTI0JIb3Ys
¢dur3nueckue BeJIMUMHBI (TeMriepaTypa, BHYTPeHHSIsl SHeprusi, KOJM4eCTBO
TeI/I0ThI, YZie/bHas TeIIOEMKOCTD Bell[eCTBa, y/e/ibHasl TeryioTa IJ1aB/eHus,
yie/ibHasi TeryioTa napoobpa3oBaHus, yeabHast TeTUIoTa CTOpPaHus TOTUIMBA,
KO3(POULIMEHT M0JIe3HOTO [eHCTBUS TETJIOBOM MalllMHbI, OTHOCUTEJIbHAs
BJI&YKHOCTb BO3/1yXa, 3JIEKTPUUYECKUH 3apsi[i, CK/a TOKa, SJIeKTPUUecKoe
HarpspKeHue, CONpPOTHBJIeHHE TTPOBOJIHUKA, Y eIbHOe COMPOTHB/IEHVE Bell[eCTBa,
paboTa ¥ MOLHOCTb 3/7IeKTPUUYECKOr0 TOKA); MPH OMKUCAHWU MPaBUTbHO
TPaKTOBaTh (PH3UUECKUM CMBIC/ UCIIO/Ib3yeMbIX BeJTMUKH, 0003HaUeHHs U
eIUHULIbI (DU3MYECKUX BEJUUMH, HAaX0JUTh (DOPMY/JIbI, CBS3bIBaIOLMEe JAHHYIO
(br3UUecKy0 BeJIMUKMHY C APYTUMU BeJIMUMHAMU, CTPOUTD IPAPUKU W3YUEHHBIX
3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;

—XapaKTep130BaTh CBOKCTBA TeJl, (GH3UUeCKUe SIBJIEHUS] U POL[eCChI, UCIOb3Ys
OCHOBHBIE T0JIOXKEHHS MOJIEKYJIIPHO-KUHETUYECKOU TeOpUH CTPOEHUS BelLleCTBa,
TIPUHLIUI CYTIepIIO3MLIMY To/iel (Ha KaueCTBeHHOM YPOBHE), 3aKOH COXPaHeHUs
3apsizia, 3a- KoH OMa fj1s1 yyacTKa 1jeru, 3aKoH /bxoyns—1J/leHija, 3akKoH
COXpaHeHUs1 IHePTUH; TIPU 3TOM ZlaBaTh CJIOBECHYIO (POPMYUPOBKY 3aKOHA U
3alMChbIBaTh €ro MaTeMaTUueCcKoe BhIpakeHue;

—O00BSICHATL (PU3HUECKHE TTPOLIECCH M CBOMCTBA TeJI, B TOM UKC/Ie U B KOHTEKCTe
CUTYyaLMM TIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISIB/ISTh IPUUUHHO-
C/le[ICTBEHHBIE CBS3H, CTPOUTH 00BsICHeHHE 13 1—2 JIOrHueCcKHuX I1aroB C OIOpoi
Ha 1—2 M3yueHHBIX CBOMCTBA (PU3NUECKUX SIBJIEHUH, (hH3UUeCKUX 3aKOHOB WX
3aKOHOMEPHOCTeu;

—pelilaTh pacuéTHbIe 3alau B 2—3 [AeMCTBUS, UCTI0/Ib3Ys 3aKOHBI U (hOPMY/JIbI,
CBsI3bIBaroIMe hr3nuecKre BeJTMUMHBI: Ha OCHOBe aHa/k3a YCJI0BHUS 3aJjauun
3anMChIBaTh KPaTKOe yC/IOBUE, BBISIBJIATh HEAOCTATOK JAHHBIX /151 PELleHUsT
3a/jau, BbIOMpaTh 3aKOHBI M (POPMYJIbI, HEOOXOJUMBIE /Jis €€ pellieHws,
TPOBO/IUTH PACYETHI U CPaBHUBATH MOJyYeHHOe 3HaueHre (PU3NUeCKOr BeJTMUMHBI
C U3BECTHBIMU JJaHHBIMU;

—pacrmo3HaBaTh Mpo6/ieMbl, KOTOPbIe MOYKHO PEIIXTh TIPY TTOMOIIH (PU3NIeCKUX
MEeTO/0B; UCII0JIb3Ysl OMMUCAHWe UCCIeJOBAaHUSI, BbIE/ISATh MPOBEPSieMOoe
Tpe/iroJioKeHre, OLleHUBaThb MPaBUWIbHOCTh MOPS/IKa MTPOBeJeHHs UCC/IeI0BaHUS,
Jle/1aTh BbIBO/IbI;

—TIPOBO/IUTh OTILITHI TI0 HAOJTIO/IeHUI0 (DH3UUECKUX SIBIEHNN WIN (GHU3NUeCKUX
CBOMCTB TeJ1 (Kanu/UIsIpHbIe SIBJIEHUS], 3aBUCUMOCTh JaBJIeHUsI BO3JyXa OT ero
00BEMa, TeMIlepaTypbl; CKOPOCTH TTPOLiecca OCThIBAHUSI/HarpeBaHUs TTPH



W3/TyuyeHUH OT LBeTa U3/1y4darolLeli/TIor/I0atoIei MOBePXHOCTH; CKOPOCTh
VICTIapeHUsI BOZbI OT TeMITepaTyphl )XUAKOCTHU U IIJIOL[aiN e€ [IOBepXHOCTH;
3JIEKTpU3aL1s Tesl U B3aUMOJeUCTBHE 3JIeKTPUUECKUX 3apsi/i0B; B3aUMOelCTBUE
MOCTOSIHHBIX MarHWTOB, BU3Yya/lv3aLysi MarHUTHBIX M0/ TOCTOSIHHBIX MarHUTOB;
JleMICTBYS MArHUTHOT O T10J1s1 HA TIPOBOJJHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPO/BUraTe Il IOCTOSTHHOTO TOKA): (POPMyJ/IMpPOBaTh MIPOBepsieMble
TIpe/ITI0/I0’KeHHs1, COOMpaTh yCTaHOBKY U3 TIpe/I0XKeHHOro 000py0BaHus;
OMUCHIBATH XOJ OMbITA U (HOPMYJIMPOBATh BLIBO/IbI;

—BBITIOJTHSATD TIPSIMbIe W3MePeHHs TeMITepPaTypPbl, OTHOCUTEIbHOU B/Ia)KHOCTH
BO3/1yXa, CWJIbI TOKA, HAMPSDKEHUsI C UCTI0/Tb30BaHUEM aHaJIOTOBLIX TIPUOOPOB U
JATUMKOB (pU3NUECKUX BeJIMUMH; CPABHUBATh Pe3y/IbTaThl U3MEPEHUH C yUETOM
3aJjlaHHOM abCOMIOTHOM TIOTPeLHOCTH;

—TIPOBO/IUTh UCC/Ie[J0OBaHNe 3aBUCUMOCTU OJJHOM (DU3UUECKOU BeJTMUUHBI OT
JPYTOM C UCTO/Ib30BaHMEM MPSIMbIX M3MepeHUH (3aBUCUMOCTb COMPOTHBJIEHUST
TIPOBO/IHUKA OT €ro JI/TMHBI, MJI0[ay TIONePeYHOro CeUeHus U yAeabHOr0
CONPOTHBJ/IEHUS BellleCTBa TTPOBOIHUKA; CUJIbl TOKA, UYIIero yepe3 MPOBOJHUK,
OT HarpsDKeHUs1 Ha TPOBOJHUKE; UCC/Ie[JOBaHUE MOC/Ie[0BaTeIbHOIO U
rapasijie/lbHOr0 COeJUHEeHWI TTPOBOJHUKOB): TJTaHUPOBATh UCC/Ie[JOBaHKe,
co0upaTh yCTAaHOBKY U BBITIO/IHATH U3MepeHUsl, Ciefiys TIpeJI0kKeHHOMY T1/IaHy,
(buKCHpOBaTh pe3y/bTaThl MTOJyUeHHOUW 3aBUCUMOCTH B BU/ie Tab/uil U TpadrKoOB,
JlefaTh BBIBO/IBI 110 Pe3yJ/ibTaTaM UCC/Ie[lOBaHUS;

—TPOBOAUTL KOCBEHHbIE U3MepeHus1 (hU3nUeCcKrX BeJIUUrH (yaeabHast
TeTIOEMKOCTD Bell[eCTBa, COMPOTUB/IEHNEe TIPOBOAHMKA, paboTa U MOIITHOCTh
3/IEKTPUUECKOT0 TOKA): TJIaHUPOBaTh U3MepeHus, COOHMpPaTh SKCIIePUMEHTATbHYHO
YCTaHOBKY, CJie[ysi Pe/[/I0’KeHHON UHCTPYKLIUU, U BBIYMC/ISTh 3HAaUEHUEe
BeJINUUHBI;

—co0roaTh TIPABU/Ia TEXHUKK 0€3011acCHOCTH TIpu paboTe ¢ 1abopaTopHbIM
obopyaoBaHHEM;

—XapaKTepr30BaTh MPUHLIUIIBI [IeHCTBUSI U3yUeHHBIX TPUOOPOB U TeXHUUECKUX
YCTPOMCTB C OTIOPOM Ha UX OMHCaHUsA (B TOM UMCJ/Ie: CUCTeMa OTOIJIeHUs IOMOB,
TUrPOMeTD, TlapoBasi TypOrHa, aMIiepMeTp, BOJbTMETP, CUETUUK 3/IeKTPUUeCKON
9HEepI'UH, 31eKTPOOCBETUTe/IbHbIE PUO0PHI, HarpeBaTe/IbHbIe 37IeKTPOIPUOOPEI
(mpuMepkI), 37eKTpUUecKue Npe/JoXpaHrTe Nu; 3/IeKTPOMarHuT, 3/1eKTPO/IBUraTe b
MOCTOSTHHOTO TOKA), MCMO/b3ysl 3HAaHWS O CBOMCTBax (PU3MUECKUX SIBJIEHUU U
HeoOxoMbIe pu3nUecKre 3aKOHOMEePHOCTHY;



—pacro3HaBaTh MPOCThIe TEXHUUECKUe YCTPOMCTBA U W3MepHUTe/IbHbIe PUO0PHI
0 CXemMaM M CXeMaTUUHbIM PUCYHKaM (SKUAKOCTHBIM TEPMOMETD, TEPMOC,
TICUXPOMETP, TUTPOMETD, IBUraTe/ib BHYyTPEHHET0 CrOPaHusi, 3J1eKTPOCKOTI,
PeoCTaT); COCTaBJISITh CXeMbI 3JIEKTPUUYECKUX Liereu C MoC/ie/loBaTe/IbHbIM U
Trapa’uie/ibHbIM COeJUHEHHEeM 3/IeMEeHTOB, pa3/inyasi yCJI0OBHbIe 0603HauUeHUs
3JIEMEHTOB 3/IeKTPUUYECKUX Liernel;

—TPUBO/IUTH TIPUMEPbI/HaX0JUTh UH(POPMALMIO O TIPUMepax MpakTUYeCKOoro
WCTIO0/Tb30BaHus (PU3NUeCKUX 3HAaHUH B MOBCEHEBHOU XKU3HU [jisi 00ecTieueHUst
6e3omacHocTu Tipy obpallieHuy ¢ pubopamMu U TeXHUUeCKUMU YCTPOMCTBaMH,
COXpaHeHHUs1 3[J0POBbs U COOJIIO/IeHNUsI HOPM 5KO0JIOTUYEeCKOT0 MOBe/IeHNs B
OKpY’Karoller cpejie;

—OCYIIeCTBISTh MOUCK UHGOPMAaLUKM (PU3NUeCKOT0 COZiep)KaHusl B CeTU
VHTepHeT, Ha OCHOBe UMEIOIIUXCSl 3HAHUM U TTyTEM CpaBHEHUSI IOTIO/THUTE/IbHbIX
HCTOUHUKOB BbI/Ie/IITh MH(MOPMaI[1I0, KOTOpast SIB/ISIeTCSl IPOTUBOPEUNBOI WU
MO>XeT OBbITh He/IOCTOBEPHOM;

—MCIT0/Tb30BaTh TIPH BBITIOJIHEHWH YUeOHbIX 3a/JaHUi HayUHO-TIOMYJIIPHYIO
JuTepaTypy (PU3nUecKoro co/iepKaHusi, CHpaBOYHbIe MaTepUasbl, PeCypChl CeTH
VHTepHeT; BNaieTh IpUEéMaMy KOHCTIEKTHPOBAHUS TEKCTa, Ipeo0pa3oBaHMs
VMH(OpMaIUKM U3 OJJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIE TTMCbMEHHbIe U KpaTKHe YCTHbIe co00IIeHus1, 06001as
UH(OpPMAIIHIO U3 HECKOJILKUX UCTOUHUKOB (DU3UUECKOTO COZIEP>KaHMUsI, B TOM
ycie mMyOJMUHO TIPe/ICTAB/ISATh Pe3y/IbTaThl TPOEKTHOM W UCC/IeJ0BaTeTbCKON
NeATeIbHOCTH; TIPY 3TOM TPAMOTHO HCII0/Ib30BaTh U3yUeHHbIN OHATUHHBIH
anrapaT Kypca (pU3MKH, COMPOBOXK/ATh BLICTYIIEHHUE TIPe3eHTal[Hel;

—TIpH BBITTOTHEHNH yUeOHBIX IPOEKTOB 1 UCC/IeJOBaHUM (hU3NUeCKUX TIPOIIeCCOB
pacripezie/isitb 00513aHHOCTH B I'PYIITIE B COOTBETCTBHUHU C TIOCTAB/I€HHBIMU
3a/lauaMHu, CJIeJIUTh 3a BBITIOJTHEHWEM T/IaHa JieHCTBUI Y KOPPEKTUPOBAaTh €ro,
aZIeKBaTHO OlleHWBaTh COOCTBEHHBIN BK/IA/| B [IeSiTeTIbHOCTb I'PYIIIbI; BEICTPAUBaTh
KOMMYHUKaTUBHOE B3aUMO/IeNCTBUe, TIPOSIBJIsisSi TOTOBHOCTh pa3peliaTh
KOH(IMKTHI

9 k/acc

K koH11y 00yueHus 8 9 Ki1acce TipeMeTHbIe pe3y/IbTaThbl Ha 0a30BOM YpPOBHe
JO/DKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh ¥ 00yUaroIUXCsl YMEHUI:



—MCII0/Ib30BaTh MOHATUS: CUCTeMa OTCYéTa, MaTeprasbHas TOUKa, TPAeKTOpHs,
OTHOCHUTEJIbHOCTh MeXaHUUeCKOT 0 JIBWKeHus, fedopmauus (yrpyras,
n1acThyeckKasi), TpeHue, e HTPOCTPeMUTE/IbHOe YCKOPeHre, HeBeCOMOCTb U
Tieperpys3Ku; LIeHTP TSDKeCTH; abCOIFOTHO TBEPZOe Teso, LIEHTP TSHKeCTH TBEPAOTO
TeJla, paBHOBeCHe; MexaHUuueckue Kosie0aHUsI ¥ BOJTHBI, 3BYK, MH(GPA3BYK U
y/IbTPa3BYK; 3/IeKTPOMAarHUTHbIE BOJIHBI, IIIKasia 371eKTPO- MarHUTHBIX BOJIH, CBeT,
6/TM30pYKOCTh U [JaIbHO30PKOCTh, CIIEKTPbI UCITyCKaHKsI Y TIOTJIOIIeHust; anbda-,
OeTa- U raMmma-u3/1ydeHusl, U30TOIIbI, Si/iepHast SHepreTUKa;

—pa3auyaTh siBjieHus (DaBHOMEPHOe U HepaBHOMEpHOe TPSIMOJTMHEeHOe
JBIDKeHHe, PABHOYCKOPEHHOe TIPSIMOJIHHEHOe JABMKeHHe, CBOOOIHOe Ma/[eHue
Tes, PABHOMEPHOe /IBM>KeHHe 110 OKPY>KHOCTH, B3aUMO/IeNCTBYE TeJl, peaKTUBHOE
NBIDKeHHe, KonebaTebHOe IBW)KeHMe (3aTyxarollie U BhIHYKeHHbIe KojieOaHus),
pPe30HaHC, BOJIHOBOE /IBW)KEeHUe, OTPa)KeHHe 3BYKa, MPSMOJIMHENHOe
pacrnpocTpaHeHWe, OTPa)KeHWe Y TIpeJIoOM/IeHUE CBeTa, MOJTHOe BHYTPEHHee
OTpa’keHHe CBeTa, pa3/ioykeHue 0eioro cBeTa B CIIEKTP U CJIOKeHHe CTIeKTPaTbHBIX
1|BETOB, AUCIIEPCUS CBETA, eCTeCTBEeHHasi pa/IM0aKTUBHOCTb, BO3HUKHOBEHHE
JIMHeMYaTOro CreKTpa U3J/IyueHUs1) TI0 OMMCAHUI0 UX XapaKTepHbIX CBOMCTB U Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JaHHOe (PU3nUecKoe siBjieHue;

—pacrno3HaBaTh POSIBIIeHHe U3YUYeHHbIX (PU3UUeCKUX SIBJIeHUH B OKPY KaroleM
Mupe (B TOM uMc/ie pu3nUecKue siBJIeHUs B IPUPO/ie: TIPUIKBLI U OTJIMBSI,
ABrKeHUe r1aHeT CO/THEeUHOUM CUCTeMbl, PeaKTUBHOE JIBM)KEHHEe YKUBBIX
OpPraHu3MOB, BOCIIPDUSITHE 3BYKOB JKMUBOTHBIMH, 3eMJ/IETPSICEHUe, CeCMUUeCKUe
BOJIHBI, IIyHaMH, 3XO0, I[BeTa TeJl, ONITHUeCKre siBJIeHUs B PUpo/ie, OHooruueckoe
JleMiCTBHEe BUJMMOTO, y/IbTPa(roIeTOBOrO U PEHTT€HOBCKOT'0 U3/TyUeHNUH;
eCTeCTBEeHHbIN paJMOAKTHUBHBIN (POH, KOCMUYECKHUEe JIyYH, pajJuOaKTUBHOE
M3J/ly4eHre MPUPOJHbIX MUHEPAsoB; 1elCTBUE PaJMOAKTUBHBIX U3TyUYeHUN Ha
OpraHu3M uesioBeKa), P 3TOM TepeBOJUTh MPaKTUUYeCKYHo 3afiauy B yueOHY1O,
BBIZIEJIATH CYLL|eCTBEHHbIE CBOKWCTBA/TIPU3HAKU (PU3UUECKUX SIBJIEHUY;

—OMNUChIBaTh U3yUeHHbIe CBOMCTBA TeJl U (pU3hUeCKue sIBJIEHUS], UCTI0JIb3YS
(u3rMuecKkre BeTMUMHBI (Cpe/IHsISI U MTHOBEHHAsi CKOPOCTh TeJia MpU
HepaBHOMEPHOM /IBW)KEHUH, YCKOpeHHe, TiepeMellleHue, MyTb, YI0Basi CKOPOCTh,
Cu/ia TPeHUsl, CKla YIIPYroCTH, CHJla TSHDKeCTH, YCKOpeHue cBOOOZIHOTO Ma/ieHus],
BeC TeJia, UMIYJ/IbC Tesa, UMITyJIbC CUJIbI, MexaHuuecKast paboTa U MOILIHOCTb,
MOTeHLMa/IbHasi SHeprusi Tesa, MOAHITOr0 HaJl TOBEPXHOCTHIO 3eMJIH,
MOTeHLMa/IbHAas SHePIrUsi CKATOM MPYKWHBI, KWHETHYeCKasi SHeprusi, TIoJIHast
MeXaHWYeCcKasl SHeprusi, epro/j, 1 yacToTa KoyiebaHWi, [jTiHa BOJIHBI, TPOMKOCTh
3BYyKa M BbICOTA TOHA, CKOPOCTh CBETa, MOKa3aTe/ b PeIOM/IeHUs] CPe/ibl); TIPU



OIMHMCaHWM TIPDABUJIBHO TPAKTOBATb Cl)I/IBI/ILIECKI/II‘/JI CMBICJI UCITOJIb3YyeMbIX BeJ/IM- UHH,
0003HaUeHUs U e IVHHLIbI Cl)I/IBI/IUIECKI/IX Be/IMUMH, HaXO0JWUTb Cl)OpMYJ'[bI,
CBA3bIBAIOIIME JdHHYIO Cl)I/I3I/ILIECKy1-O Be€/IMYMHY C IPYTHMMH Be/IMUNHAMH, CTPOUTDH
FpaClJI/IKI/I N3YUYEHHbIX 3aBHCHUMOCTeN (bI/IBI/I‘-IECKI/IX BeJ/IMUNH;

—XapaKTepr30BaTh CBOWCTBA TeJl, (r3uueckue siBJieHUs1 U MPOL[eCChI, UCII0b3Ys
3aKOH COXPaHeHUs SHepruM, 3aKOH BCEMUPHOTO TATOTeHUs], IPUHLUTT
CYTIepIio3ULIUU CUJT, PUHLIUIT OTHOCUTE/ILHOCTH ["anunesi, 3akoHbl HbIOTOHa,
3aKOH COXPaHeHHsl UMITY/IbCa, 3aKOHbI OTPa)KeHUs U TIPeJIOMJIeHUS CBeTa, 3aKOHbI
COXpaHeHUsI 3apsi/JOBOT0 U MaCCOBOT'0 UMcCe/ MpH 5A/IePHBIX pPeakI[usiX; IPU 3TOM
JlaBaTh CJIOBECHYIO (POPMY/IMPOBKY 3aKOHA U 3alMChIBAaTh €r0 MaTeMaThyeckoe
BLIDA)KEHUE;

—O00BSICHATDH (hr3NUeCKUe TIPOL[eCChl ¥ CBOMCTBA TeJ, B TOM UHMC/Ie U B KOHTEKCTe
CUTYyal1i MPaKTUKO-OPUEHTUPOBAHHOT O XapaKTepa: BbISIB/ISATh MPUUUHHO-
C/ie/ICTBeHHbIe CBSI3U, CTPOUThL 00bsICHeHHe 13 2—3 JIOTMUeCKHUX I11aroB C OMopoi
Ha 2—3 M3yueHHbIX CBOMCTBA (hM3UUYECKUX SIBIeHUH, (PU3NUeCKUX 3aKOHOB WIH
3aKOHOMEpPHOCTeM;

—peluaTh pPacuéTHBIE 3a7,a4M (ONUPAarOIUecs Ha CUCTeMY M3 2— 3 ypaBHEHHUN),
VICITI0J1b3Y$l 3aKOHBI U (JOPMYJIbI, CBSI3bIBAIOLME (PM31UeCKUe BEJIMUMHBI: HA OCHOBE
aHa/M3a yCJIOBUS 3a/lauM 3alKChbIBaTh KPaTKOEe yCIOBUE, BBISIB/IATh HEOCTAIOLUE
WU W30bITOUHBIE laHHbIe, BLIOWPATh 3aKOHBI M (OPMYJIbl, He0OX0gUMbIe /ISt
pelLleHus], MPOBOJUThL PaCYéThl U OL|eHUBAaTh PeaTuCTUYHOCTD TI0JIyUYeHHOr 0
3HaueHUs (PU3NYeCKOW Be/TMUVHBI;

—pacrno3HaBaTh Mpo0/ieMbl, KOTOPble MOYKHO PelLlXTh MPU MTOMOIIU (PU3NUYeCKUX
METO/IOB; UCI0/Ib3Y$s1 ONMMCAaHUE UCCIIe/JOBaHKs, BbIZIE/IATh POBEPSiEMOe
TIpe/II0J/I0’KeHYe, OLleHUBaTh NPaBUIbHOCTD MOPs/iKa IIPOBeJeHUs UCC/IelOBaHu,
JiefiaTh BbIBO/Ibl, MHTEPIPETUPOBATh Pe3y/bTaThl Hab/I0ieHUH U OTILITOB;

—TIPOBO/IUTh OIIbITHI 110 HabO/II0/IeHNI0 (hH3UUeCKUX SBIeHUN WK (hH3UUeCcKuX
CBOMCTB TeJ1 (M3yueHUe BTOPOro 3akoHa Hbl0TOHa, 3aKOHa COXpaHeHUsl SHepruy;
3aBUCUMOCTH Mepro/ia KosiebaHuil.

MIPY>KMHHOT'O MasiTHUKA OT MacCChl TPy3a U KECTKOCTH TMPYKUHBI 1 HE3aBUCHMOCTh
OT aMIUTATY/Ibl MaJIbIX KOJie0aHMi; MPsSIMO/IMHEHHOe pacpoCTpaHeHe CBeTa,
pasJio’keHue 6esioro CBeTa B CIIEKTP; M3yUYeHHe CBONCTB U300pakeHHs! B T/IOCKOM
3epKaJjie ¥ CBOMCTB M300paykeHus rpeaMeTa B cobuparolieii M1MH3e; HabmoeHue
CIUIONTHBIX Y JIMHENUATBIX CIIEKTPOB U3/TyUYeHHs1): CaMOCTOSITe/TbHO COOUpaTh
YCTaHOBKY M3 W30bITOUHOTO Habopa 000pyZi0BaHMS; OMIMCHIBATH X0/, OITbITA U €T0
pe3y/bTathl, GOPMY/IUPOBATH BLIBO/BI;



—TIPOBO/IUTH MPX HEOOXOAMMOCTH CEepHI0 TIPSIMBIX U3MepPeHUH, orpeienss
cpeJHee 3HaueHHe U3MepsieMoi BeTMUrHbI ((hOKyCHOe pacCTOsTHUe CoObUparolieit
NH3b1); 000CHOBBIBATH BLIOOP Criocoba W3MepeHust/U3MepUTeTbHOT0 Mprubopa;

—TPOBOAUTH UCCIIe[JOBaHNE 3aBUCUMOCTeN (PU3NUYeCKUX BeTMUUH C
WCII0J/Ib30BaHMeM TIPSIMBIX W3MepeHU (3aBUCMMOCTh YT OT BpeMeHU MpU
PaBHOYCKOPEHHOM JIBI)KeHUM 0e3 Haua/JbHOW CKOPOCTH; Tiepro/ja KosiebaHuit
MaTemMaTUueCKOro MasiTHUKa OT JJIMHbI HUTH; 3aBUCUMOCTH yTJjla OTPaKeHUsl CBeTa
OT yTJ/ia MaJieHusi U yrJjia npesioM/IeHUs OT yIJia NafileHus1): TVIaHMpOBaTh
MCC/ieloBaHUe, CAMOCTOSITe/IbHO COOMPAaTh YCTAaHOBKY, (PUKCUPOBATh pe3yJbTaThl
TMOJTyUeHHOW 3aBUCUMOCTH (PM3MUYEeCKUX BEeJTMUMH C YUETOM 3a/JaHHOM
TOTPELLIHOCTY U3MepeHUi B BU/ie Tab/uL| U rpaUKOB, [lefaTh BHIBO/IbI 110
pe3yJibTaTaM UCC/ieI0BaHus;

—TIPOBO/IUTH KOCBEHHbIE U3MepeHus (hU3nuecKrx BeJIMUrH (Cpe/iHsIsi CKOPOCTh U
yCKOpeHHe TeJjia P PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPeHHe CBOOOJHOTO
TajieHus], >)KECTKOCTb MPY>KUHbI, KO3hOUIIMEHT TPeHUs] CKOJIb)KEeHUs,
MexaHuJecKasi paboTa ¥ MOII[HOCTb, YaCTOTa U TIePHO/] KoebaHUi
MaTeMaTUueCKOro U MPY>KWHHOTO MassTHUKOB, ONTUYeCKasi Cuia cobrparoliieit
JIUH3BI, PA/IMOAKTUBHBIN (DOH): TJIAHUPOBATh U3MepeHHst; cOOHpaTh
9KCTIepUMEeHTaIbHYI0 YCTAaHOBKY U BBITIOJIHATh M3MepeHwUsl, C/elys Tpei0KeHHON
WHCTPYKLWH; BBIUKC/ISITh 3HaUeHHe BeJTMUMHBI U aHA/IM3UPOBATh ITOTyYeHHbIe
pe3yJIbTaThl;

—co0r0aTh TIPABM/Ia TEXHUKK 0€3011acCHOCTH TpU paboTe ¢ 1abopaTopHBIM
obopyaoBaHHEM;

—pa3/arMyaTh OCHOBHBIE TIPU3HAKU U3yUYeHHbBIX (PU3NUeCKUX MO/Ie/ei:
MaTepuaibHasi TOUKa, abCOJIFOTHO TBEPZOE Tesl0, TOUeUHBIM UCTOYHHUK CBETa, /TyY,
TOHKasl JIMH3a, [JIaHeTapHas MOJie/lb aTOMa, HYK/IOHHAasi MO/je/Tb aTOMHOTO s1/1pa;

—XapaKTepH30BaTh MMPUHIIUITLI 1eMCTBUSI U3yUeHHBIX MPUOOPOB 1 TeXHUUECKUX
YCTPOMCTB C OMOPOM Ha UX onucaHus (B TOM UMc/ie: CIIUAOMETP, JaTUYMKU
TIOJIO’KEeHUSI, PACCTOSIHUSA U yCKOPEHUs,

pakeTa, 9X0JI0T, OUKHU, NepUCKOTI, ¢hoToarirapaT, ONTAUYeCKre CBeTOBO/bI,
CTMIeKTPOCKOT, /I03UMeTp, KaMepa BUibCcoHa), UCTIOMb3ys 3HaHUS O CBOMCTBAx
bU3MUeCKUX sIB/IEHUH U HeoOX0AuMble (hr3HnUeckre 3aKOHOMEPHOCTH;

—MUCII0/b30BaTh CXeMbl U CXeMaTUUHbIe DUCYHKU U3YUEHHbIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTE/IbHBIX TIPUOOPOB Y TEXHOIOTUUECKHUX TIPOI[eCCOB TIPH



pelleHny yuebHO-ITPaKTUUeCKUX 3a/iau; ONITUUECKHE CXeMBI [I/IS [IOCTPOeHUS
M300pa’keHUH B IJIOCKOM 3epKasie U cobuparoleii TMH3e;

—TIPUBOZMTD TIPUMEPBI/HAXOUTh MH(MOPMALIMIO O IPUMepaXx MPaKTUYeCKOTro
WCTIO/Tb30BaHUsT PU3NUECKUX 3HAHUH B MOBCEHEBHOU XXKU3HHM [j1s1 00ecTieueHust
0e30mMacHOCTH TIPH OOpaIeHUH C PUOOpaMU M TEXHUUECKUMH YCTPOMCTBAMH,
COXpaHeHUsI 3[J0POBBS ¥ COOJIIO/IeHHSI HOPM 3KOJIOTHUEeCKOT0 TTOBe/IeHUs B
OKpY>Karoller cpeje;

—OCYILIeCTB/ISTh MOUCK UHGOPMALIUKU (PU3UUECKOT0 COZlep)KaHusl B CeTU
WHTepHeT, caMoCTosiTeIbHO (DOPMYJIMPYS TOMCKOBBIN 3alpOC, HAXOAUTh MYTH
orpejiesieHUsi I0CTOBEPHOCTH TI0/IyYeHHOW HH(OpMal[K Ha OCHOBe UMEeROIINXCS
3HaHUM U JIOTIOJTHUTETbHBIX UCTOUHUKOB;

—MCII0/Tb30BaTh TIPY BBITIOJIHEHUH YueOHbIX 3a/JaHUi HayYHO-TIOMYJISIPHYIO
uTepaTypy (GpU3MUYeckoro co/iep>kaHusi, ClipaBOYHbIe MaTepuasbl, PeCypPChl CeTH
VuTepHeT; BNa/ieTh IpUEMaMy KOHCTIEKTUPOBAHUS TEKCTa, Tpeo0pa30oBaHuUs
rH(MOpMaIMKU U3 O/IHOM 3HAKOBOW CUCTEMbI B JIPYTYIO;

—Co03/]aBaTh COOCTBeHHbIE TTMChMeHHbIe W YCTHBIE COODII[eHHsI Ha OCHOBE
nHGOpPMAaIUU U3 HECKOJIBKUX MCTOYHUKOB (PM3UUYEeCKOT0 COZlep>KaHus, Iy 0/IMuHO
Npe/iCTaB/IATh pPe3yJ/bTaThl IPOEKTHOU WA UCCJIeI0BATE/IbCKOM JesiTe/TbHOCTH;
TIPU 3TOM I'PaMOTHO UCII0/Ib30BaTh WU3yUeHHbIM MOHATUNHBIN arinapaT U3y4yaeMoro
pas- fiena GU3UKU U COMPOBOXKATh BBICTYIL/IEHHE Mpe3eHTalel C y46TOM
0COOEHHOCTeN ayIUTOPUN CBEPCTHUKOB.



TEMATUYECKOE INTAHUPOBAHWE

7 KIIACC
KosmmuecTBo yacos JJIeKTPOHHBbIe
Ne HaumeHoBaHHe pa3/ie/ioB U TeM JIa6oparopHsie | (uu¢poBbIE)
n/n nporpamMMsbI Bcero Konrposbubie u oOpa3oBaTe/IbHBIE
paGoTer IpaKTH4YecKue pecypcobl
paboTHI
Pa3zpen 1. @usuka U eé po/ib B I03HAHMHU OKPY’KaAKOLero Mupa
1.1 Pu3KKa - HayKa 0 Ipupoze 2
1.2 Pu3nyecKue BeMYrHbI 2
1.3 EcTecTBeHHOHAYUYHbBIM METO/| IO3HAHUS 2
WToro no paszeny 6
Pa3zpen 2. IleppoHavasibHbIe CBe/JeHUsI 0 CTPOeHUH BelllecTBa
2.1 CTtpoeHue BeljecTBa 1
29 [IBr>KeHMe 1 B3aMMOJeMCTBUE YaCTHUL] 7 1
BelllecTBa
2.3 ArperartHble COCTOSIHUS BellleCTBa 2
Wtoro no paspeny 5
Paspgen 3. /IBi>keHue U B3aUMO/ielCTBHE TeJl
3.1 MexaHuueckoe JBUKeHHe 3
3.2 WNuepuusi, Macca, MJIOTHOCTb 4
3.3 Cuna. Bugsl cun 14 1
Wtoro no pa3peny 21
Paspgen 4. /laB/ieHue TBEPAbIX TeJI, )KUAKOCTEH ¥ ra3oB
41 Hasnenue. [lepenaua faBieHus TBEPAbIMU 3
TeJjlaMU, )KUJKOCTSIMU U ra3aMu
4.2 [aByieHve XUAKOCTH S5
4.3 ATMmocdepHoe jaBieHue 6
4.4 [lericTBHe KUAKOCTHU U ra3a Ha Orpy>kéHHoe 7 1 3




B HUX TeJjl0
Wtoro no pa3peny 21
Pa3pen 5. PaGoTa 1 MOIHOCTB. DHEpPrus
5.1 PaboTa ¥ MOII[HOCTh 3
5.2 ITpocThie MeXaHU3MbI 5
5.3 MexaHnuecKasi SHeprust 4
Wtoro no paspgeny 12
Pe3epBHOe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 12




8 KVIIACC

Ko/simuecTBO uacos 9 JIEKTPOHHBbIE
Ne /i HaunmMeHoBaHMe pa3/ie/ioB U TeM KoHTpobHELe JIa6oparopHbie | (uu(poBbIE)
NporpamMMsbI Bcero u oOpa3oBarTe/bHbIE
pa6orst npakTHYecKHe pecypchl
paboTHI
Paszpen 1. TensioBble siBjieHUst
1.1 CrpoeHue U CBOKMCTBA BelllecTBa 7
1.2 TeryioBbie MpoLeCChl 21 1 3
Wtoro no pa3zpeny 28
Pazpien 2. DnekTpuuyeckne U MarHUTHbIE SIBJICHUS
21 BJIEKTPI/IHECKI/IE 3apsibl. 3apsbkKeHHbIe Tejla 7 1
Y VX B3aWMOJ|eHCTBHE
2.2 [TOCTOSTHHBIN 3/IEKTPUYECKUN TOK 20 1 7
2.3 MarHuTHbIE SIBJIEHUSI 6 1 1
24 O/IeKTpOMarHUTHast UHAYKLIUS 4
Wtoro no paspeny 37
Pe3epBHoe BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5




9 KV/IACC

Ko/simuecTBO uacos 9 JIEKTPOHHBbIE
Ne /i HaunmMeHoBaHMe pa3/ie/ioB U TeM KoHTpobHELe JIa6oparopHbie | (uu(poBbIE)
NporpamMMsbI Bcero " oOpa3oBarTe/bHbIE
pa6orst npakTHYecKHe pecypchl
paboTHI
Pazgen 1. MexaHnueckue sBJIeHHA
11 MexaHHUeCKOe JIB)KEHHUE U CIIOCOOBI ero 10 1
ONMUCAHUS
1.2 B3aumopericTBue Ten 20 1 3
1.3 3aKOHbI COXpaHEeHUsI 10 3
Wtoro no paspeny 40
Pa3pen 2. MexaHnueckue Ko/1e0aHHUA U BOJTHBI
2.1 MexaHWuecKue KoaeOaHust 7 3
2.2 MexaHuyeckye BOHbL. 3BYK 1
HWToro 1o paszeny 15
Paszpies1 3. J1eKTpoOMarHuTHoOeE 10J1e ¥ 3/IEKTPOMarHUTHbIE BOJTHbBI
31 ONeKTpOMarHUTHoe I1oJie U 6 1
3J1eKTPOMAarHUTHbIE BOJIHbI
Wtoro no pazpeny 6
Pa3pien 4. CBeToBbIe siB/IeHMS
4.1 3aKOHbI PaCrpOCTPaHeHUs CBeTa 6 1
4.2 JIMH3BI ¥ ONTUUYECKHEe TIPUOOPEI 6 1
4.3 Pa3znio)keHue 6e/10ro cBeta B CIIEKTP 3
Wtoro no paspeny 15
Pa3pgen 5. KBaHTOBBIE sIB/IeHUS
5.1 Mcrnyckanue U MorJioujeHe cBeta arToMOM 4 1
5.2 CtpoeHue aTOMHOrO szpa 6
5.3 AnepHble peakLuu 7 1




WToro no pa3zeny

17

Pa3pen 6. IToBTOpUTETHEHO-00001[AI0 LM MOAY/TH

[ToBTOpeHMe u 060011[eHIe COepKaHHS

6.1 Kypca pUu3MKH 3a 7-9 Knacc J 2
Wtoro no paspeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27
ITIOYPOYHOE IVNIAHNPOBAHUE
7 KIIACC
Ne Tema ypoka KosimuecTBo uacoB Hara J/IeKTPOHHBIE IU(POBbIE
n/n Beero | KoHTposbH JIaGopaTopHbie u3ydyeHHus | oOpa3oBaTe/IbHbIE




ple padoThI

U NpaKTHYeCcKHe
paboTHI

pecypcChbl

®du3uKa — Hayka O IpUpoze.
ABnenus nipupoel. PrsruecKue
SIBJIHUS

du3nyecKue BeJIMUrHbI.
Pa3mepHoCTb. @U3nueckre MpruOOpHI.
[TorpermHoCTH NIpU NPSIMBIX
Vi3MepeHUsIX

Ypok-uccienosanue "M3MepeHuve
TeMIlepaTyphbl I[IPY ITOMOLLA
JKAJKOCTHOTO TepMOMeTpa U JaTurKa
TeMIiepaTyps!"

JIaGopaTopHas padota Ne 1
"M3mMepeHure 00bEMA KUAKOCTH U
TBEPZOro Tesa"

MeTo/ibl HayuHOT0 TIO3HAHUSI.
Ornvcanve GU3NUYECKUX SIBJIEHUN C
TIOMOLIBI0 MOJlenielt

Crpoenue BewjectBa. OTbITHI,
JlOKa3bIBaoII[le JUCKPETHOe
CTpOEeHMe BelleCcTBa

JIaGoparTopHas padota Ne 2
"OripesiesieHrie pa3MepoOB MasbIX Ten"

[IBr>KeHMe yaCcTHUL] BelecTBa

Ypok-uccnesnosanve «OnbIThl IO
HaOJII0JeHNI0 TeIIOBOIo
pacLIMpeHHst ra30B»

10

ArperatHble COCTOSIHUS BellleCTBa.
Oco6eHHOCTH arperaTHbIX COCTOSTHUM
BO/IbL.

11

O6006111eHME TIO pa3jeny




«HEPBOHa‘IaJ'IBHLIe CBeJeHud O
CTpO€HMH BeleCTBA»

MexaHWUeCcKoe JIBYKEHHeE.

12 PaBHOMepHOe 1 HepaBHOMEPHOe
JIBIKEeHHEe

13 CkopocTb. EIMHULIBI CKOPOCTH

14 Pacuer nmyT” ¥ BpeMeHHU [IBWKeHUsI
Nuepuus. Macca — mepa

15 WHepTHOCTH Tel. JTaGopaTopHast
pabora Ne 3 «/3MepeHre MacChl
Tea»

16 IInotHOCTH BelljecTBa. Pacuet Macchl
1 obbeMa Tera 10 ero MJ0THOCTH
JIaGopaTopHas padorta Ne 4

17 «OripefiesieHre MIIOTHOCTH TBEPAOTO
Tesa»

18 Perienue 3azmau no teme "I110THOCTD
BeljecTra"”

Cuia Kak xapakTepucTHKa

19 B3auMozecTBus Tes. Cunia
yIpyroctu. 3akoH I'yka
KonTposbHasi padora Nel 1o Teme "

20 [IepBoHauabHbBIE CBeleHUS O
CcTpoeHuu BellectBa. MexaHuka"

21 Assienne Tarorenus. Cuna TsHKeCTU
CBs13b MeXXJly CWJIOH TSDKECTH U

22 Maccoii Tena. Bec Tena. Pemienne
3a71a4 110 Teme "Cua TsokecTr"

23 Cuia ynpyrocrtu. 3akoH I'yka

24 Bec Tena. Hesecomocts. M3mepeHue

cul. JuHaMmomeTp




25

JIabopaTopHasi pa6ora Ne 5
"WccnenoBanve 3aBUCUMOCTH
pacTsbkeHus1 (AeopMaliin) TIPY>KUHbI
OT MPUJI0’KEHHOM CUJIbI"

26

CnoykeHue [IByX CHWJ, HallpaB/IeHHBIX
T10 O/THOM MPSIMOM.
PaBHOfIeMiCTBYIOIIAS CUJT

27

Perienue 3azau ro teme
"PaBHoielicTByOIIIas CU"

28

Cuna TpeHus u eé Bubl. TpeHue B
TIPUPOJie U TEXHUKE

29

JIaGopaTopHas padoTaNe 6
«/3yueHuie 3aBUCUMOCTH CHJIBI
TPEHMsI CKOJIbYKEHHUST OT CHJIbI
[laBJIEHHST ¥ XapaKTepa
COTIPUKACAIOIINUXCS TOBEPXHOCTEN»

30

Perienue 3a/1au Ha onpeiesieHue
PaBHO/EMCTBYIOLLIEH CUJIbI

31

Perienue 3agau no temam: «Bec
Tesa», «['padrueckoe n3o00pakeHUe
cun», «Cusbl», «PaBHOZENCTBYOLIAs
CHuiIm»

32-34

KoHnTtposibHast paéoraNe 2 10
teMaMm: "B3aumMogeiicTBue Ten"

33

MNaBnenune. CriocoObl yMeHbIIIeHUs U
yBe/IMYeHUs! aBJIeHUs!

34-35

TaBneHue ra3a. 3aBUCUMOCTh
JlaBJIeHUs ra3a oT 00bEMa,
TeMITepPaTyphbl

35

[Tepenaua gaBieHust TBEPABIMU
Te/laMU, )KUJIKOCTSIMU U ra3aMu.
3akoH [lackamnsg




,Z[aBJ'IeHI/Ie B XXNJKOCTHU U rase,

36 BbI3BaHHOE /IeHICTBHUEM CUJIbI TSHKECTH

37 Perienue 3azau ro teme «/laBneHue B
JKUAKOCTH U ra3e. 3akoH [Tackassi»

38 Coobiaromyecst CoCybl

39 I'upaBivuecKuii pecc

40 MaHOMEprIU. [TopiiiHeBoOM
YKUJIKOCTHBIM Hacoc

41 ATtmocdepa 3eMu ¥ IPUYMHEI €&
CYLI|eCTBOBAHMUS

42 Bec Bo3gyxa. ATmMocdepHoe
JlaBjieHue

43 Vi3mepeHue atMocepHOro /1aBieHusl.
OneiT Toppuuennu
3aBUCUMOCThL aTMOC(hepHOro

44 JlaBJIeHUsI OT BBICOTHI HaJl YPOBHEM
Mopst

45 bapometp-anepous. ATMocgepHoe
JlaBjieHUe Ha pPa3/IMUHbIX BbICOTAX

46 'I‘DemeHI/Ie 3ajiau 1o TeMe

ATMocdepHoe aBieHue"

[elicTBHe )XKUAKOCTHU M rasa Ha

47 TIOTPY>KeHHOe B HUX TeJlo.
ApxumezioBa cujia
JIaGoparTopHas pa6orta Ne 7

48 «Onpe,quUIeHHe BLITzinKI/IBafoLueﬁ
CWIbI, IeNCTBYIOLLIe! Ha TeJo,
TIOTPY>KEHHOE B )KUJIKOCTb»

49 I1naBanue Ten

50 JlaGopaTopHasi padota Ne8




«VccnepoBaHye 3aBUCUMOCTH Beca
Tesia B BoJie OT 00bEMa MorpyKeHHOU
B )KMJKOCTb YaCTH Tesa»

51

BO3AYXOHJIaBaHI/Ie. IlnaBaHue Cy/Z10B

52

Perienuve 3a7jau no Temam:
«IIlnaBanue cyzoB.
BoszayxoruiaBaHue», «/laBienue
TBEP/bIX TeJI, )KUJKOCTEN U ra30B»

53

KonTtposbHast pabora Ne3 mo Teme
«JlaByieHre TBep/bIX TeJl, )KUJKOCTer
" ra3oB»

54

MexaHuueckasi paboTa

55

MouHocTb. EMHULBI MOLLIHOCTH

56

Ypok-uccienoBanue "Pacuért
MOIITHOCTH, Pa3BUBaeMoOi Npu
rnoAbEMe 10 JieCTHULe"

Peiienuie 3az1a4 110 TeMe «Y CJ10BUA
DaBHOBEeCHs pblUara»

57

[IpocTeie MexaHu3Mbl. Pbryar.
MowmeHT cubl. [IpaBu1o MOMEHTOB

58

Priyaru B TexHvke, ObITY ¥ TIPHUpPO/IE.
JIaGoparTopHas padora Ne 9
"BrIsicHeHHe yC/I0BUSI paBHOBECHS
pbluara»

0.5

59

Peliienue 3a7jau 1o Teme «Y C/I0BUS
paBHOBECHs pblyara»

60

KosdduiyeHT nonesHoro geicTBus
MexaHu3Ma. JlabopaTopHasi paboTa
Ne 10 «V3mepenue KII/l Hak10OHHOU
TIJIOCKOCTH»

0.5

61

Permienue 3a7au 1o Teme "PaborTa,
Mo1uHocTs, KITA"




62

MexaHuueckast SHeprus.
Kunetnueckast u NnoTeHLra/IbHasa
JHeprusa

63

3aKOH cOXpaHeHUs MeXaHUYeCKou
SHEPruut

64

YPpOK-3KCIiepuMeHT 110 Teme
"OKCnepuMeHTa/IbHOE OTpe/ie/ieHUe
V3MeHeHUs1 KUHEeTUUeCKOU U
MOTeHLMalbHOW SHEPrUU MpU
CKaTbIBAaHWUU TeJ/la M0 HAKJIOHHOM
IJIOCKOCTH"

65

KonTposibHast padora Ne 4 110 Teme
«PaboTa 1 MOIIHOCTb. DHEeprus»

66

Pe3epBHbIi ypoK. PaboTa ¢ TekcTamu
1o TeMe "MexaHHUUeCKOe JBIKeHHe"

67

Pe3epBHbIil ypok. PaboTa ¢ TekcTamu
1o Teme "[laByieHve TBEpABIX TeJl,
JKUJIKOCTeH 1 ra3oB”

68

Pe3epBHbIil ypoK. PaboTa ¢ TekcTamu
o Teme "Pabota. MOIIHOCTb.
JHeprus"

OBIIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

68

12




8 KVIIACC

Ko/smmuecTBo yacos JJIEKTPOHHBIE
Ne TeMa VDOKa JIaGopatopueie | [ara nudpossie
/ yp KoHTpo/bHBIE 6
n/n Bcero 6 U u3yuyeHus | oOpasoBaTe/bHbIE
a0oThI
P npakTUHYecKue pecypcel
padoThI
OCHOBHBIE [10JI0’KeHUs] MOJIEKYJISIPHO-
1 KMHETUUeCKOM TeOpUH U UX ONbITHbIE 1
TIO/ITBEPIK | eHUsI
2 Macca 1 pa3mMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpAOT0, )XULKOTO U 1
ra3000pa3HOro COCTOSIHUM BelllecTBa
OOmbsicHeHHe CBOWCTB TBEPIOTO, XKUJKOTO
4 ¥ ra3000pa3HOro COCTOSIHUH BelljecTBa Ha 1
OCHOBE TI0JI0)KEeHUI MOJIeKYJ/ISIpHO-
KWHETUYEeCKOW Teopuu
5 Kpucrannmueckrie v amopgHsble Tena 1
6 CmauviBaHMe U KallWUIIPHOCTb. 1
IToBepXHOCTHOe HaTsKeHue
7 TeryioBoe pacivpeHye U ckaTue 1
8 Temnepatypa. CBsi3b TeMIiepaTypsl CO 1
CKOPOCTBIO TEIVIOBOI'O [IBUKEHHUSI YaCTHL]
9 BHyTtpenHsist 3Heprusi. Crioco0bl 1
Vi3MeHEeHUs] BHYTPEHHeU SHeprumn
10 Buzpl Tenionepesauu 1
Ypok-koHpepeH1us "TlpakTuyeckoe
11 VICTI0JIb30BaHue TeIJIOBbIX CBOWCTB 1 1
Bell[eCTB U MaTepuasioB B Lie/aX
sHeprocoepekeHus"
1 KomnuecTBO TerioThl. Y Jje/ibHast 1

TeIljI0OeMKOCTb




13

YpaBHeHue TernioBoro banaHca.
TennoobMeH U TeryioBoe paBHOBeCHe

14

JIaGopaTopHas pa6orta Nel
"HccnenoBanue sIB/IEHUS TEIJIO0OMeHa
MpU CMEIIUBaHUHU XOJIOJAHOW U Topsiuen
BOJbI"

15

PacueT KonuuecTBa TemioThl,
HeoOX0IUMOTO /Il HarpeBaHUs Tefa U
BbIJIE/ISIEMOT0 UM MPU OXJIXKIEeHUN

16

JIabopaTopHasi paboTta Ne2
"Onpegenenue yaenbHOU TEIJIOEMKOCTH
BeljecTsa"”

17

OHeprus TOM/uBa. Y jelbHas TeraoTa
CropaHusi

18

IInaBneHue u oTBep/eBaHue
KPUCTa/VIMYeCKUX TeJl. Y [je/ibHast TerioTa
T171aBJIeHUS

19

JIaGopaTopHas padota Ne3
"OrnpesiesieHNe yiebHON TETIOThI
TJ1aBJIeHUs Jibza"

20

[Tapoobpa3oBaHue 1 KOHZeHCalMs.
Wcniapenue

21

Kunenue. Y nenbHas Terniora
rapoobpa3oBaHUs U KOH/JeHCALUHU.
3aBUCUMOCTb TeMIepaTypbl KUTIEHUSI OT
aTMoC(epHOro /laB/IeHUst

22

BnakHocTs Bo3ayxa. JlabopaTopHast
pabora "OrnpefiesieHrie OTHOCUTETLHOU
BJIQYKHOCTH BO3Ayxa"

23

PerieHue 3a/1au Ha oripe/iesieHre
BJIA’)KHOCTH BO3/[yXa

24

[TpuHLMIIBEL pabOTHI TEIJIOBBIX




nBuraresieif. [TapoBasi TypOuHa.
lBuraTe/ib BHyTPEHHEr0 CrOpaHust

KII/I TeryioBoro asuraresisi. Ternnosble

25 o
JIBUraTesv U 3aliuTa OKpy Karolen cpeibl

2 3aKOH COXpaHeHUs U MpeBpalleHus
SHEpPruM B TeIIOBbIX MPOLieccax
[ToaroTOBKa K KOHTPOJIBHOM paboTe 1o

27 TeMe "TeruioBble siBneHus. MIsmMeHeHue
arperaTHbIX COCTOSIHMM BelljecTBa"
KoHTposibHas padota 1o Teme

28 "TerioBble siBieHUs. VI3MeHeHMe
arperaTHbIX COCTOSTHMM BelljecTBa"

729 OnekTpusauus Ten. [IBa poja
37IeKTPUYECKUX 3apsifioB

30 Ypok-uccienoBanue " DyeKTpU3aLus Tesl
VH/JYKLMeH Y TTPU COTIPUKOCHOBEHUU"

31 B3aumo/encTBre 3apsyKeHHBIX TeJl. 3aKOH
KysioHa
O/ieKTpUyeckoe rose. HarpsykeHHOCTb

32 3/1eKTPUYeCKOro 1oJs. [IpuHomn
CYNeprO3ULIMU 3JIEKTPUYECKUX TT0JIer

33 Hocurenu snektprueckux 3apsijjoB.
OneMeHTapHbli 3aps. CTpoeHue aToMa

34 [TpOBOAHUKM U JU3/IeKTPUKHU. 3aKOH
COXpaHEeHUsI 37IeKTPUYECKOro 3apsija

35 Perenue 3a1au Ha mpyUMeHeHUe CBOMCTB
3/1eKTPUYECKUX 3apsiJj0B
OneKTpUYeCcKui TOK, yCJIOBUSI €ro

36 CylecTBoBaHus. MICTOUHUKU
3/7IeKTPUYECKOro TOKa

37 [ elicTBUS 3/1eKTPUUYECKOT0 TOKA




38

Ypok-uccienoBanue "leiicTBue
3JIEKTPUUECKOT0 MOJIs1 HA MPOBOJHUKU U
JUSJIEKTPUKH"

39

SJ'IEKT];)I/I‘-IECKI/Iﬁ TOK B MeTa/l1ax,
JKUOKOCTAX M r'a3ax

40

OJeKTpuuecKas Lellb ¥ eé COCTaBHbIe
YacTh

41

Cuna Toka. J/IaboparopHas padora
"V3smepeHue U peryivpoBaHue CUJIbl
TOKA"

0.5

42

DJieKTpUUecKoe HampsbkeHue. BoabTMeTp.
JIaGopaTopHas padota "V3mepeHue u
peryivpoBaHue HarpsokeHus

0.5

43

CormpoTuBieHHe TPOBOJHUKA. Y [Ie/TbHOe
COIPOTHUBJ/IEHME Bell|eCTBa

44

JIaGopaTopHas padoTa "3aBUCHMOCTh
3JIEKTPUUECKOTO COTMPOTHUBJIEHHUS
MIPOBOZIHUKA OT €r0 [JIMHBI, T/I0M[aJ1
TIOTIEPEYHOr0 CeYeHus1 U matepuana’

45

3aBHCUMOCTb CHJIbI TOKA OT HalpsyKeHUs.
3akoH Oma /1151 yyacTKa Ljernu

46

JIaGopaTopHas pabota "ViccienoBaHue
3aBUCHMMOCTH CHJIBI TOKA, UYIIEro yepes
pe3uCTop, OT CONPOTUB/IEHUS pe3nUCTopa 1
HarpspkeHusl Ha pe3ucrope”

47

HOC]’IE,E[OBE:ITEJH:HOG U MapaJjijiejIbHOe
coeJrMHeHWs IMPOBOJHUKOB

48

JIabopaTopHasi pa6ora "TIpoBepka
TIpaBU/Ia CIOXKEHUS HATIPSDKEHUH TTPU
TIOC/IeIOBaTeIbHOM COeTUHEHUH JIBYX
pe3ucTopoB”

49

JlaGopaTopHas pa6ota "TIpoBepka




TIpaBUIa JIsl CUIbI TOKA IIPU
riapa/ijieJ;lbHOM COeJMHeHUU Pe3uCTOpPOoB"

50

PerieHue 3a/1a4 Ha MPUMeHeHUe 3aKOHA
Owma /151 pa3/IMuHOrO COeJUHeHHsI
TIPOBO/THUKOB

51

PaboTa 1 MOIIIHOCTb 37IeKTPUYECKOTO
ToKa. 3akoH JIxoynsi-JleHua

52

JlabopaTopHasi pa6ota "OrnpeseneHue
pabOThI ¥ MOIIIHOCTU 3/IEKTPUUYECKOTO
TOKA"

53

OneKTpuuecKue 1LeTlu U ToTpeOuTem
3/IeKTPUUYECKOU SHEpruu B OBITY.
KopoTkoe 3aMmbikaHue

54

[ToaroroBKa K KOHTPOJIbHOI paboTe 1o
TeMe "OJieKTpuuecKre 3aps/bl.
3apspKeHHbIe Teqa U UX B3aUMO/elCTBUS.
ITOCTOSIHHBIN 371eKTPUYEeCKUM TOK"

55

KoHTposibHas padoTa 1o Teme
"D1eKTprUUeCcKue 3apsiibl. 3apsiKeHHbIe
Tesia U UX B3auMofencTBusi. [loCcTossHHbIN
371eKTpUYeCcKuii ToK"

56

[TocTosiHHBIE MAarHUTBI, UX
B3aUMO/IENCTBHE

57

Ypok-uccnenoanue "V3yueHve nosnei
TTIOCTOSIHHBIX MarHUTOB"

58

MaruuTtHoe 11os1e. MaraurHoe 11oJie 3eM/Iu
Y ero 3HaueHue JIJid )KM3HU Ha 3emJie

59

OmneiT Opcresa. MarHuTHoOe 1ose
3JIEKTPUYECKOro ToKa MarHuTHoe mnosie
KaTYILIKU C TOKOM

60

[TpuMeHeHMe 3/1IeKTPOMarHUTOB B
TexHuKe. JlaGopaTopHas pa6ora

0.5




"N3yueHue JelCTBUSI MarHUTHOTO T10/IsT Ha
TIPOBOJJHUK C TOKOM"

OneKTpoJBUrare/ib IIOCTOSSHHOIO TOKA.
Vcrionib30BaHye 3/1eKTpo/iBUraTeNel B
TeXHUYECKUX YCTPOMCTBAaX U Ha
TpaHcriopre. J/IabopaTopHasi padora
"KoHCcTpyripoBaHue 1 u3ydyeHre paboThl
3J/IeKTpoABUTaTesns"

61

OnbiTel @apazesi. 3aKOH
62 3/1eKTPOMarHuTHOW MHAYKLMHU. [TpaBuiio
JleHnia

OnekTporeHeparop. CriocoObI MoTyYeH st
3/1IeKTPUYECKOU SHEpruMm.
DJ/IeKTPOCTAHLIMK Ha BO30OHOBJIsIEMbIX
VICTOYHUKAaX SHepPruu

63

[ToaroTOBKA K KOHTPOJIBHOH paboTe 1o
64 TeMe "D/eKTpUUeCcKrue U MarHUTHbIe
sABJIeHUs"

KoHnTposibHas pa6ora 1o Teme

65
" JJIeKTpUUeCKUe ¥ MarHUTHbIE SIBJIeHUS'

Pe3epBHbIil ypok. PaboTa c TekcTamu 1o

66 n "
TeMe "TerioBble IBEHUS

Pe3epBHbIii ypok. PaboTa ¢ TekcTamu 1o

67 o o
Teme "TTOCTOSTHHBIU 3JIEKTPUYECKUH TOK'

A\l

PesepBHbIii ypok. PaboTa c TekcTamu 1o

68 n n
TeMe "MarHuTHsble SIB/IeHUS

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68
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9 KVIACC

KosimuecTBO yacos

JJIeKTpOHHBbIe M (poBbIe

Ne Tema ypoka K J1a6 Aara oOpa3oBaTe/IbHbIE
n/n Yp Beero OHTPOJIBH aboparopHbIe u3yueHus P
ble padoThI M NIpaKTHYecKHe pecypchbl
padoThI
1 MexaHnueckoe ABWXeHHe. MaTrepuaibHast 1
TOUKa
’ Cucrema orcueta. OTHOCHUTE/IBHOCTh 1
MeXaHUYeCKOTO IBHKEHUsI
3 PaBHOMepHOe NpsIMOJIMHEHOe BH)KEHHe 1
HepaBHOMepHOe npsiMOTMHEeHOe
4 nBwkeHue. CpeiHsIsi U MTHOBEHHas 1
CKOPOCTb
5 [TpsiMonMHetHOe paBHOYCKOPEHHOe 1
JBUKeHue. Y CKopeHue
CKopoCTb IPSIMOTMHEWHOT O
6 PaBHOYCKOPEHHOTrO ABWKeHUs. ['papuk 1
CKOPOCTHU
JlaboparopHast pabota 1 "OrpezenieHue
7 YCKOpEeHUs Tejia [IPU paBHOYCKOPEHHOM 1 1
JIBYDKEHUH 110 HAKJIOHHOW MJI0OCKOCTH"
8 CpobopHoe najienye te. OnbITel [amunes 1
PaBHOMepHOe ABMKeHUe 110 OKPYKHOCTH.
9 [Tepuop v uactoTta obparrienus. JIuHeiiHas v 1
yTIJIOBasi CKOPOCTH
10 LleHTpOoCTpeMUTE/NIEHOE YCKOPEHHE
11 ITepBrbiii 3akoH HbtoTOHA. BeKTop cusibl
12 BTtopoii 3akoH HeroTOHa. 1
PaBHOzIeliCTBYIOIIIas CUJia
13 Tpetuii 3akoH HetoToHa. Cyneprnosunys Cuil 1




Perienve 3a44d4 Ha [TPUMEHEHNE 3dKOHOB

14 HproToHa

15 Cuia ynpyrocrtu. 3akoH I'yka

16 Perenue 3azau no teMe «Cusia yrpyroctu»

17 JlabopaTopHast pabota «OnpezieneHye
JKeCTKOCTH TMPY>KUHbI»

18 Cwuna TpeHust

19 Perienue 3azau 1o teme «Cujia TpeHUsI»

20 JlabopaTopHast pabora "OmnpezeneHre
KOo3(duieHTa TpeHUs1 CKOJIbKeHUs "

21 Perienue 3azmau no teme "3akonsl HeroTOHa.
Cwuia ynpyroctu. Cuiia TpeHus”

2 Cuia TSDKeCTH M 3aKOH BCEMUPHOT0
TSITOTEeHHs1. Y CKopeHHe CBOOOIHOTO TajieHust
Ypok-koHbepeH1us "[IB>KeHUe Tesl BOKPYT

23 rpaBUTalMOHHOrO LieHTpa (ConHeuHas
cucremMa). 'anakTuku"

24 PerieHue 3a7jau no teme "CI/IJ‘I'E'I TSDKECTU U
3aKOH BCEMUPHOI'0 TATOTeHUs

75 ITepBast KocMuyeckast CKOpOCTb.
HeBecoMoCTh ¥ 1ieperpysku
PaBHOBecue MaTepuasbHON TOUKH.

26 A6"COJ]}OTHO TBEpIOe Tero. PaliHOBECI/Ie
TBEpZ0ro TeJla C 3aKPerviéHHOW OChbIO
BpalleHus

27 MowmeHT cuiibl. LIeHTp TskecTu

78 Peruienue 3azau 1o TeMe "MOMEHT CUJIBL.
Llentp TsokecTn"

29 [ToaroToBKa K KOHTPOIBHOM paboTe 110 TeMe

"MexaHnyeckoe IBUKEHHe.




BsaumopeiictBue Ten"

KouTponbHasi paboTa 1o Teme

30 "MexaHuyuecKoe IBUKeHHe.
BsaumogeiictBue Ten"
Nwmvnynec Tena. IMnynbe cuibl. 3aK0H

31 COXpaHeHusl UMITy/IbCa. YTIpyroe u
HeYyTpyroe B3auMo/leliCTBHe

0 Pemrenne 3azau 1o Teme "3aKOH COXpaHEHUS
yMITy/bca"

33 Ypok-koHbepeH1us "PeakTUBHOe [IBHKeHHe
B MPUPOJie Y TEXHUKe"

34 MexaHnueckasi paboTa ¥ MOIIIHOCTb

35 Pabota cumbl TSDKeCTH, CUTbI YTIPYTOCTH U
CWJIbI TDEHUSI
JlaboparopHast paboTa «OrmpeeneHue

36 paboThI CU/BI TPEeHUSI TIPY PABHOMEPHOM
JBIDKEHUH TeJia 110 TOPU30HTaIbHOM
TIOBEPXHOCTU»

37 Cas13b sHepruu 1 paboTsl. [ToTeHIMaNBHAas
SHeprus

38 Kunetnueckas sHeprus. Teopema o
KUHETUYeCKOU SHePrUun

39 3aKOH COXpaHeHUs S3Hepruy B MexaHuKe

40 JlabopaTopHast pabora «/3yueHue 3aKoHa
COXpaHeHUs1 SHeprumn»

a1 KosnebaTenbHoe ABWKeHUe U ero
XapaKTepUCTUKHU

42 3aTyxatomye KonebaHusi. BeIHyXIeHHbIe
KosiebaHus1. Pe3oHaHC

43 MareMaThueCKUi U NMPY>KUHHBIA MasiTHUKH




44

Ypok-uccnenoBanve «3aBUCMMOCTb [IepUO/a
Kosie0aHUM OT >KeCTKOCTH MPY>XHWHbI U MACChI
rpy3a»

45

I[IpeBpaiiieHre SHePrUK IIPH MeXaHUUECKUX
Ko1ebaHusIxX

46

JlabopaTopHast pabota «OnpezieneHye
YacTOTHI ¥ TIepro/ia KosiebaHWid TIPY>KUHHOTO
MasiTHUKa»

47

JlaboparopHas pabota «ITpoBepka
He3aBUCUMOCTH Tiepro/ia KosiebaHuii rpy3a,
TIO/IBEIIIEHHOT0 K HUTU, OT MAaCChl TPy3a»

48

Mexauuueckuie BoJiHbI. CBOUCTBa
MexXaHUu4eCcKUX BoJH. [IpogonbHbIe U
TI0TIepeYHbIe BOJTHBI

49

Ypok-koHbpepeHIus "MexaHuuecKue BOJIHbI
B TBEpZIOM Teste. CeliCMUUECKHE BOJIHBI"

50

3BYyK. PacripocTpaHeHue 1 oTpakeHue 3ByKa

51

Ypok-uccnenoBanue "HabmomeHue
3aBHCHUMOCTH BBICOTBI 3BYKa OT YaCTOThI"

52

['poMKOCTB 3BYyKa U BbICOTA TOHA.
AKyCTHUUeCKUI Pe30HaHC

53

Ypok-kKoHbepeHLys "Y IbTPa3ByK U
HMH(pa3ByK B MPUPO/ie U TeXHUKe"

54

[ToaroTOBKa K KOHTPOJIBHOM paboTe 110 Teme
"3aKoHbI COXpaHeHus. MexaHuuyeckue
KosnebaHusl ¥ BOJTHBI"

55

KonTponbHast paboTa 1o TeMe "3aKOHBI
coxpaHeHUs1. MexaHUUYecKue KoyiebaHus 1
BOJIHBI"

56

JJIEKTPOMAarHUTHOE TMOJIe.




BHEKTPOMHFHI/ITHHE BOJIHBI

57

CBOMCTBa 3/IeKTPOMarHUTHBIX BOJTH

58

Ypok-koHbepenius "Illkana
3/IeKTPOMarHUTHBIX BOJH. Vcrosib30BaHue
3/IeKTPOMarHUTHBIX BOJIH [i/Isl COTOBOM
CBS3U"

59

Ypok-uccnenoBanue "V3yueHre CBOUCTB
5/IEKTPOMarHUTHBIX BOJIH C TIOMOLL{bIO
MOOH/IbHOTO TesiedoHa"

60

PerieHue 3a/1au Ha OTIpe/ie/ieHHe YaCTOThI U
JUTWHBI 3JIEKTPOMArHUTHON BOJTHBI

61

O/eKTpoMarHMTHas pupoja cBeTa.
Ckopoctb cBeTa. BosIHOBBIE CBOMCTBA CBeTa

62

Wcrounuku cBeta. [IpsimonvHeliHoe
pacrnipocTpaHeHue cseta. 3atMeHus CosHLa
Y JIyHBI

63

3aKoH OTpa>Xe€HHS CBETd. 3epKana. Perienue
3d/ia4 Ha IIpUMEHEeHKEe 3dKOHA OTPA’KeHHs
CBeTa

64

HPEJ'IOMJ'IEHI/IE cBeTa. 3aKOH rpejioMJ/IeHUA
CBeTa

65

[TonHOe BHYTpeHHee OTpa’keHHe CBeTa.
Vcrionb30BaHue MOTHOTO BHYTPEHHET 0
OTPa)XeHHsI B ONITHYECKUX CBETOBOJAX

66

JlabopaTopHas paborta "VccienoBaHue
3aBUCUMOCTH YIJIa IIPe/IOMJIeHUs] CBETOBOI'O
Jlyda OT yIJla [aJieHHs Ha rpaHulie "BO3AyX-
cTekmo""

67

Ypok-koHbepeH1us "Vcrosib3oBaHue
TI0JTHOTO BHYTPEHHET 0 OTPakeHus:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"




68

JIunspl. OniTHUecKasi Cua JIMH3bI

69 ITocTpoeHue W300pakeHWH B TMH3aX
JlaboparopHast paboTta "Orpe/ienieHue

70 (hOKyCHOTO PacCTOSTHUSI U OMITUUECKON CUJIBI
cobuparorieit JIMH3bI"

el Ypok-koHbepeHIus "OnTuyeckre TUH30BbIe
nipubopsI"

72 ['71a3 Kak onrtryeckas cucteMa. 3peHue

73 Ypok-koHpepenuus "Jedektsl 3peHus. Kak
COXPaHUTb 3peHue"
Pa3noyxeHue 6enoro ceera B CrieKTp. OTBITHI

74 Herorona. CrioxkeHue CrieKTpaibHbIX 1{BeTOB.
Jucnepcus ceeta
JlabopaTopHast pabota "OmnbIThI TIO

75 passioykeHuto 6eoro cBera B CIIeKTp U
BOCIIPUSITHIO LIBETa MPeJMeTOB TIPU UX
Ha0JII0/IeHNH uepe3 I[BeTOBbIe GUIbTPHI"
Ypok-npakTukym "BoJiHOBbIe CBOMCTBA

76 CBeTa: AUcCIepcusi, UHTepdepeHLus U
Jubpakius"”

77 OmnbiTel Pe3epdopaa v nyiaHeTapHast MOZie/Tb
aToma

78 [Toctynatel bopa. Mozens atoma bopa

79 Ncnyckanue U rorJiomjeHre cBeta aTOMOM.
KBaHThI. JInHeluaThle CrieKTphI

80 Ypok-TipakTHKyM "HabJtrojeHne CrieKTpoB
WCITyCKaHus"

81 Pa/li0aKTUBHOCTH U €6 BU/IbI

82 Ctpoenue aToMHOro siipa. HykioHHas

MO/Iie/b




83

PagiioakTriBHBIe nipeBpalleHus. M30Torbl

84

Perienure 3a7jau no teme: "PafiiOaKTUBHbBIE
rpespaiteHus’"

85

[Tepuog nonypacnaza

86

Ypok-koHbepeH1Us "PaiioaKTUBHbIE
W3/1yYeHUs B IIpUpoJie, MeuLHe, TeXHUKe"

87

A nmepHble peaki[uu. 3aKOHbI COXPAHEHUST
3apsl0BOr0 ¥ MaCCOBOI'0 YUCeJI

88

OHeprus CBsI3U aTOMHBIX s17iep. CBsi3b MaccChbl
Yl SHEePruM

89

Perienue 3azau o teme "SAznepHeie
peakuuu"

90

Peakumu cuHTe3a v fieneHus szaep.
Wcrounrky 3Hepruv CoJiHIa U 3BE3]

91

Ypok-koH(epeHLus "fepHas sHepreTyka.
[JeiicTBUsS pajMOaKTUBHBIX U3/TyUYeHHH Ha
JKUBBIE OpraHru3Mbl"

92

[ToaroTOBKa K KOHTPOJIBHOM paboTe 10 Teme
"OneKTpoMarHUuTHoe MoJie.
OJIeKTPOMarHUTHbIe BOJIHBI. KBaHTOBBIE
sIBeHus"

93

KonTtposnbHast pabora 1o Teme
"OneKTpoMarHuTHoe IoJie.
OneKTpoOMarHUuTHbIe BO/HbL. KBaHTOBBIE
SIBJIEHUS "

94

[ToBTOpeHUe, 060611IeHKE. JTabopaTOpHBIE
paboThl 10 Kypcy "B3aumozeticteue Ten"

95

[ToBTOpeHMe, 060011eHe. PelieHue
PaCUeTHBIX ¥ KaUeCTBEHHBIX 3a/lau 110 TeMe
"TeryioBbIe MIPOLECCHI"




96

[ToBTOpeHMe, 060011eHe. PelieHue
pacyeTHbIX U KaUeCTBEHHBIX 3a/lau 0 TeMe
"KIT/I TeryioBbIX JBUTaTEnein"

97

[ToBTOpeHMe, 060011eHe. PelieHue
PaCUeTHBIX M KQUeCTBEHHBIX 3a/1a4 110 TeMe
"KIIJI 351eKTpoycTaHoBOK"

98

[ToBTOpeHMe, 060011eHe. JTabopaTopHbIe
paboTheI 110 Kypcy "CBeToBbIe siB/IeHHS "

99

[ToBTOpeHue, 060611eHMe. PaboTa c
TeKCTaMU 1Mo TeMe "3aKOHbI COXPAaHEHHS B
MexaHUuKe"

100

[ToBTOpeHue, 060611eHMe. PaboTa c
TeKcTaMH 1o Teme "KosebaHus ¥ BOTHbBI"

101

[ToBTOpeHue, 060611eHMe. PaboTa c
TeKctamMu 110 Teme "CBeToBbIe AB/IeHUSA"

102

[ToBTOpeHue, 06001ieHMe. PaboTa c
TeKCTaMH 110 TeMe "KBaHTOBas U sepHas
¢du3nka"

OBIIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

102
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TEMATUYECKOE NJIAHUPOBAHUE

7 Knacc (68 u)

TemaTuueckuit
0/10K, TeMa

OcHoBHoOe coepXxaHue

OCHOBHbIE BU/IbI IeATe/IbHOCTH yUaluxcs (Ha ypoBHe
yu4eOHbIX AeiicTBuii)!

Paspen 1. ®usuka u eé

POJIb B MO3HAHUH OKPYKamomiero mupa (6 u)

dusnka —
HayKa 0 mpupoje
(24)

®dusrka — Hayka o rpupoze
SIBnenVst NIpUpOJbI
PusnUecKue siBJIeHUS:
MexaHH4eCcKue, TerjioBhle,
3JIeKTpUUeCcKrie, MarHUTHbIe,
CBeTOBbIe, 3BYKOBbIe

BerisiBrieHMe pasiiunii Mexxay GHU3nuYecKUMY U XUMUUeCKUMU
npespaireHusMu (MC — xumus)

Pacrnio3naBaHue U Knaccudukanms pu3nuecKkrx siBJIEHUN:
MeXaHUYeCKUX, TeIVIOBbIX, 3JIeKTPUUECKUX, MarHUTHBIX M CBETOBBIX
Habmofienre W orucaHue (QU3UMUYECKUX SIBJIEHUN

dusnueckue
BeJIHYHHBI (2 u)

®u3nyecKre BeTMUHHBI
N3mepenue pusnueckux
Be/MurH Pu3nueckue Nprubopsl
IorpemHoCTh U3MepeHuH
MeskyHapo/iHasi cucTeMa
eJIHHL]

OrpefiesieHyie LIeHBI JeJIeHus [IKajIbl H3MepUTeIbHOTo npubopa Vi3mepenue
JINHEMHBbIX pa3MepoB Tesl 1 IIPOMEeXXYTKOB BpeMeHU C yUETOM IOTrpelIHOCTel
V3mepeHrie 06bEMa >KUAKOCTH U TBEPAOTO Tesia

W3mepeHue TeMiiepaTyphl IpY ITOMOLLY XUAKOCTHOIO TepMOMeTpa U JlaTulKa
TeMIlepaTyphbl

BhIno/siHeHHe TBOPYECKHX 3aJi@aHUM MO TMOUCKY CIIOCOO0B M3MepeHHs
HEeKOTOPBIX (PU3NUeCKHX XapaKTePUCTHK, HallpuMep pa3MepOB MaJlbIX
00BeKTOB (BOJIOC, TIPOBOJIOKA), Y/AIEHHBIX

00BeKTOB, OO/BIINX PACCTOSTHHM, MaJIbIX TIPOMEXKYTKOB BpEMEH!U
OO6cyxaeHue rpe/jiaraeMbix CIrioco60B

EcrecrBenHo-
Hay4YHBIN MeTOo[
No3HaHus (2 9)

Kak ¢u3uka u gpyrue
eCTeCTBeHHbIe HayKH U3y4yaroT
npuposy EcrecTBeHHO-HayuHBIH
MeTo/| TTI03HaHusI: Hab/roieHre,
MOCTaHOB- Ka HAYYHOI'0
BOIIPOCa, BBIJBIKEHUE TUITOTE3,
9KCIIepHMEHT I10 IPOBEepKe
TUIOTEe3, OOBSICHEHHE
Hab/II0/1aeMoro sIBJIEHUS
Onucanue ¢pU3UYeCKUX sIBJIEHUH
C MIOMOLIIBI0 MOJesiei

BbigBIKEHYe TUIOTe3, OOBSICHSIIOLINUX MPOCThIE sIBJIeHUs], HallpUMep:

— II0YeMy OCTaHABJIMBAETCs ABIDKYILIeecs 10 TOPU30HTa/IbHOU
TIOBEPXHOCTH TeJIO;

— ToueMy B >KapKYy!o [10roJly B CBETJ/ION ofieXK/ie IpoXJiaZiHell, ueM B
TEMHOM

IpeoxeHue Crioco60B MPOBEPKH THUIIOTE3

IIpoBeaeHMe UCC/IeA0BaHUs 0 TIPOBEPKe KaKOoW-IM00 TUIOTe3bl, HallpUMep:
[anbHOCTh MOJIETA [IAPUKA, MYIeHHOT0 TOPHU30HTAIBHO, TeM DOJIblle, ueM
Gosbiiie BbICOTA Mycka [TocTpoeHre MpOCTeHIUX Mozesieil pusnuecknx
SIBJIEHUN

(B BU/Ie PUCYHKOB WIH CXeM), HallpuMep TajieHue MpeMeTa; TIPSIMOJTUHeHHOe
pacripocTpaHeHHue CBeTa

Paspen 2. IlepBoHauasn

bHbIE CBeJIeHUs 0 CTPoeHHH BemecTBa (5 4)

Ctpoenne
BemiecTBa (1 u)

ATOMBI ¥ MOJIEKY/IbI, UX Pa3Mephl
OnbIThI, JOKa3bIBaoIMe
JACKpeTHOe CTpOeHMe BelllecTBa

HabmroeHre 1 MHTeprpeTalis ONbITOB, CBU/ETE/ILCTBYIOIMX 00 aTOMHO-
MOJIEKYJ/IIDHOM CTPOEHHUH BellleCTBa: OIBbITHI C Pac- TBOPEHUEM DPa3/IUuYHBbIX
Bell[eCTB B BOZie

OrjeHKa pa3MepoB aTOMOB M MOJIEKYJI C MICTIO/Ib30BaHKeM doTorpaduii,
T0/IyYeHHbIX Ha aTOMHOM CU/I0BOM MUKpocKore (ACM) Onpefenenue
pasMepoB MasbIX Tejl

JBrKeHue

Hu
B3auMo/ieiicTBHe
YacTUL| BellecTBa
(29)

JIBI>KeHMe yacTuL] BelecTBa
CBsI3b CKOPOCTH JBWXEHHS
YacTHL] C TeMITePaTypoit
BpOyHOBCKOe JBI>KEHUe
Oubdysus B3aumopelictBue
YaCTHL] BeIl|eCTBa: MPUTSDKeHUe U
OTTa/IKUBaHKe

Habmozenne u 00bsicHeHe OPOYHOBCKOTO /IBWDKEHUSI W siBNeHUs AU(dy3un
ITpoBeseHye 1 0ObSICHEHNE ONBITOB 110 HAOJIFOIEHUIO TEMJIOBOTO PACIIMPEHUs
ra3os

ITpoBejeHye 1 0ObSICHEHNE ONBITOB 110 0OHAPY>KEHUIO CHJT MOJIEKY/IIPHOTO
TIDUTSDKEHUSI U OTTa/KUBaHHUSI

TemaTuuecku
¥ 010K,
TEeMa

OcHoBHoOe cojiep>KaHue

OcHOBHBIE BUABI AeATeIbHOCTH yJaluxcs (Ha
ypOBHE yueOHBIX JeiCTBHIT)




ArperartHbie
COCTOSIHUA
BemiecTBa (2 u)

ArperatHble COCTOSTHUSI
BellleCTBa: CTPOEHHe Tr'a30B,
JKUAKOCTEH U TBEPIBIX
(KpuCTa/yInyecKrx) Tes
B3anMoCBsI3b MeX/ly CBOHCTBaMU
BELL[eCTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX Y1 UX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHHEM
Oco6eHHOCTH arperaTHbIX
COCTOSTHUM BOZbI

OrnucaHye (C UCMOJIb30BaHKUEM MPOCTHIX MOJesleil) OCHOBHBIX pa3/Inuuii B
CTPOEHMH T'a30B, XUJKOCTeH U TBEPbIX Tes1 OObsCHEHHE Maoil CKMUMaeMOCTH
JKHJIKOCTEH 1 TBEP/BIX Tesl, 60/IbIIONH CKMMaeMOCTH Ta30B

OO6mbsicHeHHe cOXpaHeHUsI HOPMbI TBEP/BIX T U TEKYUECTH KUJKOCTH
IIpoBefieHMe OIBITOB, 0KA3bIBAIOIINX, YTO B TBEPZOM COCTOSTHUN BOJBI
YaCTHLIbI HAXOZSITCS B CPeHEM Jlanblile JPYT OT ApyTa (TVIOTHOCTb MEeHbIIIe),
4yeM B XKUJKOM

YcraHOB/IeHHe B3aMMOCBSI3H MeXX/ly 0COO@HHOCTSIMH arperaTHbIX

COCTOSIHMH BOJIbI U CYII|eCTBOBaHMEM BOZAHBIX oprann3moB (MC —

6uosiorus, reorpadus)

Pa3pen 3. IBikeHue u B3auMojelcTBue Tei (21 u)

MexaHuyeckKoe
ABmxeHue (3 u)

MexaHu4ecKoe JIBIKeHHe
PaBHOMepHOe 1 HepaBHOMepHOe
aBwkeHre Ckopoctb CpefHss
CKOPOCTb IIPY HeEPaBHOMEPHOM
JBIDKeHUH PacuéT nytu u
BpeMeHHU [IBIDKeHUSI

WccnenoBaHre paBHOMEPHOIO [IBU)KEHUS U OMpeJie/ieHHe ero Npr3HaKkoB
Hab6:rojeHrie HEPABHOMEPHOTO ABWKEHUS U OTIPe/ie/IEHHE ero OTJIHUHI OT
PaBHOMEPHOT'O JIBU)KEHUSI

Perienue 3asjau Ha omnpe/ie/ieHue IyTH, CKOPDOCTH U BpeMeHU paBHOMEPHOI'0
JBYDKEHUS

AHanu3 rpauKoB 3aBUCUMOCTH ITyTU U CKOPOCTU OT BpPeMeHH!

Wnepuus,
macca, IioT-
HOCTB (4 u)

SIBnenue uHepLyyu 3aKOH
vHepuyy B3aumogeiicTBre Tesn
Kak [pUYMHa U3MeHeHUs
CKOPOCTHU [IBUKEHUS Tesl

OOmBsicCHeHHe U ITPOTHO3UPOBaHKeE SIBJIEHUH, 00y C/IOB/IEHHBIX HHepLUeH,
HarpuMep: UTO IIPOMCXOAUT IIPH TOPMOXKeHHH WM Pe3KOM MaHeBpe
aBTOMOOWJIsI, TI0OYeMY HEBO3MO>KHO MTHOBEHHO IIPEeKpPaTUTh [IBI)KEeHHe Ha
BeJIOCHIIeZle U/IM CaMOKaTe U T [

Macca Kak Mepa UHEPTHOCTH TeJia
ITnotHOCTh BerecTBa CBsi3b
TJIOTHOCTH C KOJTAYECTBOM
MOJIEKYJI B eIUHULIe 00bEMa
BelllecTBa

IIpoBesieHMe 1 aHANM3 OMBITOB, [JEMOHCTPHUPYIOIINX M3MeHeHHe CKOPOCTU
JIBIDKEHMS Tesla B pe3yJ/ibTaTe JAelCTBUS Ha HeTro IPYTHX Tesl

Pertienuie 3a7iau Ha ompeiesieHre Macchl Tesa, ero 06bEmMa 1 TI0THOCTH
IIpoBeneHMe U aHAU3 OMBITOB, AeMOHCTPUPYIOLIUX 3aBUCUMOCTE U3MeHEeHHsI
CKODOCTH TeJIa OT er0 MacChl ITPY B3aMOZeicTBrY Tesl V3MepeHMe Macchl
TeJia pa3nYHbIMU criocobamu OnpesienieHre TVIOTHOCTH TeJla B pe3yJibTare
W3MepeHHs ero Maccel 1 06béma

Cuna. Buabl cui
(14 u)

Cua Kak xapakTepucTukKa
B3auMogericteus Ten Cuta
YIpYyroCcTH U 3aKOH ['yka
V3mepeHue CUbI C TOMOLLBIO
JAuHaMoMmeTpa fIBieHue
TArOTeHUs U cuna Tsokectu Cunia
TSDKeCTH Ha JPYryx IiaHetax
Bec Tena HeBecoMmocTb
Cro>keHue CUJI, HallpaBeHHbIX
110 O/IHOM IPSIMON
PaBHOgelicTByto1as cusi Cuna
TpeHus1 TpeHUe CKOJIbXKeHUsI U
TpeHue NOKos1 TpeHue B IpuUpoje
U TeXHUKe

V3yueHuye B3aMMO/I€MCTBUS KaK IPUYMHBI U3MEHEHHSI CKOPOCTH TeJla WU ero
AedhopMariuu

OnucaHue peasbHBIX CUTyaLi B3aUMOZEeHCTBHS TeJl C IOMOLBIO MoJesiel, B
KOTOPBIX BBOJMTCS MOHATHE U U300pakeHre cybl 3yueHue CU/bl yIPYTOCTH
ViccneoBaHre 3aBUCMMOCTH CHJIbI YTIPYTOCTH OT Y/AJIMHEHHsI Pe31HOBOTO
LIHYPa WK MPY>KUHbI

(c nocTpoeHueM rpaduka)

AHany3 NpakTUUeCKUX CUTYaLUH, B KOTOPBIX MPOSIB/ISIETCS A€HCTBUE CHIIBI
ynpyroctud (YynpyrocTb Msda, KPOCCOBOK, BETOK ZiepeBa U Jip )

AHanu3 cuTyalyi, CBSI3aHHBIX C siB/IeHHEeM TAroTeHust OObsicHeHUe
OpOUTAIBHOTO [BM)KEHMUSI TUIaHeT C UCII0/Ib30BAHUEM SIBJIEHUS TATOTEHUs U
3akoHa uHepuu (MC — actpoHomusi) Mi3mMepeHue Beca Tesa C IIOMOLLBI0
nuHamomeTrpa OO6Go0CHOBaHHe 3TOro criocoba u3MepeHust

AHanu3 ¥ MoJie/TMpOBaHUe SIB/IEHUs] HEBECOMOCTH DKCIIepUMeHTaIbHOe
T10JIy4YeHHe 1paBrJIa CJI0XKEHHs CHJI, HAallPaB/IeHHBIX BJOJIb OJHOM IPSIMOM
OripeziesieHre BeJTMUMHBI PaBHOAEUCTBYIOLLIEH CUT

Vi3yueHne CHIbI TPeHHs CKOJIBKEHUS] M CHJIbI TPeHUS TIOKOSI

TemaTuuecku
¥ 0/I0K,
TeMa

OcHoBHoOe coj/iep>KaHue

OcCHOBHBIE BU/IbI JJeATe/IbHOCTH yJaluxcs (Ha
YPOBHe yueOHBIX /jeiiCTBHil)

ViccriejoBaHHe 3aBUCHMOCTH CHJIbI TPEHUSI OT CHJIbI JaB/IEHUSI W CBOMCTB
TPYILLMXCS TIOBEPXHOCTEH

AHanu3 NpakTUYeCKHUX CUTYaLWH, B KOTOPBIX MTPOSIB/ISIETCS I€HCTBHE CHITBI
TPEHUs], UCII0JIb3YIOTCS CII0COOBI € yMeHbIIeHNs W yBeJIMueH s (KaTaHue

Ha JIbDKaxX, KOHbKax, TOPMO’KEHHEe aBTOMOOW/ISA, UCIO/Ib30BaHKe

TIO/IIMITHUKOB, T/1aBaHUe BOJHBIX )KUBOTHBIX U Jp. ) (MC — 6uoJiorus)
PelileHre 3a/jay C KCIMO/B30BaHUEM (OPMYJT [l PacyéTa CUJbI TSDKECTH, CHJIbI
YIIPYT'OCTH, CHJIbI TPEHUS




Pazpen 4. /laB/ieHue TBEPABIX TeJl, )KHAKOCTeH U ra3oB (21 u)

JaBnenue.
ITepepaua
JaBJIeHus!
TBEPABIMH
Te/laMH,
JKMKOCTAMH U
razamu (3 u)

Haenenre Crioco6br
YMeHbIIeHUs] U YBeTUUeHUsI
JAaBsieHus1 [laBieHue rasa
3aBUCUMOCTb J]JaB/IeHUsI ra3a OT
06BEMa U TeMrepaTyphbl
[Nepenaua faBieHus TBEPAbI- MU
TeJlaMU, >XUAKOCTSIMU U ra3aMu
3akoH ITackans
ITHeBMaTHUeCKe MAILMHbI

AHanmu3 u O6'I)$[CHEHI/IE OTIBITOB U ITPAaKTHUYECKUX CHTyaL[Hﬁ, B KOTOPBIX
TIPOSIBJISIETCSI CUJIA [JABJIeHUS

O6ocHoBaHue crioco60B YMeHbIIIEHHs M yBe/IMUeHH s JaBieHus VizyueHne
3aBUCHUMOCTH [aBJ/IeHH ra3a OT O6'BéMa " TeMriepaTtypbl I/I3yueHI/1e
ocobeHHOCTel riepegayu gaB/I€HUA TBépALIMI/I TeJlaMU, XUAKOCTAMU U ra3aMu
O6oCcHOBaHMe Pe3y/IbTaTOB OIBITOB 0COOEHHOCTSIMU CTPOEHUsI BellleCTBa B
TBEP/ZIOM, JKUAKOM M Ta3000pa3sHOM COCTOSIHUSIX

OKcrepuMeHTanbHOE 0Ka3aTeIbCTBO 3aKoHa [lackans Perenne

3a/la4 Ha pacyéT JaB/ieHus TBEPLOro Tesa

JlaB/ieHue
KUAKOCTH (5 1)

3aBUCUMOCTb JAB/IEHUST )KUJKOCTU
OT JIyOUHBI TTOTPYKEHUst
I'appocTaTrueckuii mapagokc

VccnenoBaHye 3aBUCMMOCTH [JaB/IeHUs XKUKOCTH OT TTyOHHBI TIOTPY>KeHUs U
TUIOTHOCTHU >KUJIKOCTH

HabogeHvie U 06bsiICHEHHE THAPOCTAaTUUECKOTO MTapa/joKkca Ha OCHOBe
3akoHa [Tackans

Coob1jaromnmecst CoCyapl
T'uzipaBAueCcKre MeXaHU3MbI

W3yueHre COOOIIAIOLIUXCS COCY/IOB

PelieHrie 3aay Ha pPacyéT faBjieHUs XUIKOCTH OObsicHeHHe

TIPUHLINIA AelCTBUS TH/PaBIMUeCcKOro rnpecca

Ananu3 U 00BsICHEHVE TPAKTHYECKHUX CUTYalldid, JeMOHCTPUPYIOLLIHUX
TIPOsIB/IEHYE JlaBJ/IeHUs )XUAKOCTH U 3akoHa [lackass, HarpuMep MpoLieccoB
B opraHu3Me Ipu rirybokoBogHoM HeIpssHUN (MC — 6u1osoryst)

AtmocdepHoe
nassienue (6 u)

AtMmocdepa 3emnmu 1 atMochepHoe
JasyieHue IIpyuunHbI
CyI11leCTBOBaHMsI BO3ZYLLIHOMN
o6os10uku 3emn OnbIT
Toppuuesn V3mepeHue
aTMocdepHOro JaB/eHus
3aBUCUMOCTb aTMOC(epHOro
JlaBJIeHHs1 OT BBICOTbI

Haj ypoBHeM wmopsi IIpubopsr
IUI1 M3MepeHHs1 aTMOoC(hepHOro
JlaB/IeHust

OKcriepuMeHTaIbHOe 0OHapysKeHHe aTMOC(epHOro JaBjeHust AHa/IN3 U
00BsSICHEHME OTBITOB U MPAKTHUECKUX CUTYALHi, CBSA3aHHbBIX C [[eHCTBHEM
aTMocdepHoro fasyennss OObsCHeHHe CyleCTBOBaHUs aTMoCdepbl Ha
3eMJIe M HEKOTOPBIX ITJIaHeTaX WU eé OTCYTCTBUS Ha JIPYTHX IUlaHeTaxX U
JIyne (MC — reorpacusi, aCTPOHOMUST)

OO6mBsicHeHHe U3MeHEeHHsI TVIOTHOCTH aTMOC(EepbI C BLICOTOU U
3aBHCHMOCTH aTMOC(HEPHOTO JJaBeHts OT BLICOTHI PellieHre 3a1a4 Ha
pacuét atMocepHoro faBeHus V3yueHue ycrpoiictBa 6apomerpa-
aHepou/ia

JerictBue
JKH/AKOCTH U rasa
Ha NOrPy’>KéHHoe
B HUX TeJ10 (7 4)

JelicTBre )KUJKOCTH U ra3a Ha
MOTpY>KEHHOE B HUX TeJIO
BrITankugatoiias (apxvmMezioBa)
cuna 3akoH Apxumeza
[1naBaHue Ten
Bo3ayxoriaBaHue

OkcrnepuMeHTaIbHOE 0OHApY)KeHHe JelCTBHS XKUAKOCTH U rasa Ha
TIOTpY’KEHHOE B HUX TeJI0

OripefiesieHrie BLITAJIKMBAIOLLel CUBI, JeUCTBYIOIe Ha Teso, TIOTPY>KEHHOe B
SKAJKOCTD

ITpoBejeHue 1 06CY>XeHHE ONBITOB, JEMOHCTPHUPYIOIMX 3aBUCHMOCTh
BBITA/IKMBAIOLIel CUJIbI, JeUCTBYIOIIeH Ha Teso B )KHJKOCTH, OT 00bEMa
TTOTPY’KEHHOH B >KUAKOCTb YaCTH Tejla Y OT IVIOTHOCTH >KUJKOCTH
ViccneoBaHMe 3aBUCHMOCTH Beca TeJla B BOZie OT 00bEMa NOrpy kKEHHOH B
>KU/IKOCTb 4acCTH Tesla

PelieHue 3a/1a4 Ha pUMeEHeHHe 3aKOHa ApXyMe/ia U YCI0BUSI T1aBaHUs Tesl

TemaTuuecku
¥ 010K,
TEeMa

OcHoBHoOe cojiep>KaHue

OcHOBHBIE BUABI AeATeIbHOCTH yJaluxcs (Ha
ypOBHE yueOHBIX JeiCTBHIT)

KoncTpynpoBanre apeomeTpa Wi KOHCTPYWPOBAaHUE JIOAKH U
onpeziesieHre eé rpy3orobEMHOCTH

Pa3pen 5. PaGora u MomHOCTb. JHeprus (12 u)

PaGora 1 mou-
HOCTb (3 u)

MexaHnueckast pabota MoLHoCTb

OKcrepUMeHTaIbHOe OTIpe/ie/ieHre MeEXaHHUeCKOH paboThI CHIIbI TSDKECTH TIPU
T1a/leHUH TeJla ¥ CUJIbI TPEHUs! IIPY PaBHOMEPHOM I1epeMellieHUH Tesa 1o
TrOPU30HTa/IbHON TIOBEPXHOCTH

PacuéT MOIIHOCTH, pa3BUBaeMO¥ MPH MOJbEME 10 JieCcTHHLIe PelrlieHue 3a7a4 Ha
pacuéT MexaHW4eCcKOW paboThl ¥ MOIIIHOCTH




IIpocTeie IIpocTble MeXaHHU3MBI: pblyar, OrnpeiesieHye BBIUTPRILIA B CHJIe TIPOCTBIX MeXaHW3MOB Ha NpUMepe pbluara,
MexaHH3MBI (5 u) 610K, HaK/IOHHasI TIJIOCKOCTh TIO/{BM)KHOT'O M HETIO/IBH)KHOTO 0JI0KOB, HAK/IOHHOM TJIOCKOCTH
[IpaBusio paBHOBeCUs: VccnenoBanve ycrnoBUsi paBHOBecusi pbiuara OOHapyskeHHe CBOWMCTB
priyara IIpumMeHeHue npaBuia MPOCTBIX MEXaHU3MOB B Pa3/IMYHbIX MHCTPYMeHTax U
paBHOBeCHs pplyara K O/I0Ky TIPUCIIOCOO/IEHNSIX, UCIIONb3YeMbIX B ObITY
«30/10TO€e TIPaBU/I0» MeXaHUKU U TEXHUKe, a TaKKe B JKUBBIX opraHusMax (MC — Guosorus)
KII[J, mpoCcThIX MeXaHU3MOB OKCcrnepuMeHTabHOe Jl0Ka3aTeIbCTBO PaBeHCTBA paboT NPy NMPUMeHEeHNH
ITpocTble MEXaHU3MBI B OBITY U | TIPOCTBIX MEXaHU3MOB
TexHUKe Pwluaru B Tese Ornpegenenne KIIJ| HakIOHHOW TUIOCKOCTH
yesjioBeKa PerieHue 3a/jau Ha IpUMeHeHYe IIpaBU/ia paBHOBeCHUs pbluara U Ha pacuér
KI1[,
MexaHu4decKas KuHeTnueckast ¥ moTeHIIMaAbHasi | ODKCIIepUMeHTanbHOe Ompe/esieHre U3MeHeHUs] KHHeTUYeCKo! 1
sHeprusi (4 u) sHeprus IIpeBpailjeHUe OHOTO MOTeHLMaIbHOM SHepruu Tesla MpU ero cKaTbIBAaHUM 110 HAK/IOHHOM IJIOCKOCTU
BH/la MeXaHUUeCKOM SHepruu B dopmynMpoBaHHe Ha OCHOBe MCC/Ie[lOBaHUs 3aKOHA COXPaHeHUsI MeXaHUUeCKoM
Jpyroii 3akoH COXpaHeHUusl U SHepruu
W3MEeHeHHs SHepruu B MexaHuke |[O0OcCysK/ileHHe IpaHuL] IPUMEHNMOCTH 3aKOHA COXpaHeHUs! SHepruu
PellleHue 3a/1a4 € UCMO/Ib30BaHUEM 3aKOHA COXPaHEHUs] SHePruu

PesepBHoe Bpems (3 u)

8 knacc (68 u)

TemaTHuecKuit OcHOBHbIe BU/bI AeATe/IbHOCTH yJanuxcsa (Ha
OcHOBHOe copiep)xaHHe - e
010K, TeMa yYPOBHe yueOHBIX [[eHCTBHUI)

Pa3gen 6. TerioBbie siByieHus (28 u)

Crpoenne OCHOBHBIE M0JIO’KEHHS HabsmroieHre 1 MHTepIpeTaLusi OIbITOB, CBUJETE/bCTBYOLLIMX
. MOJIEKYJITPHO-KMHeTHYeCKOU 006 aTOMHO-MOJIEKY/SIPHOM CTPOEHMH BellleCTBa: OITBITHI C pac-

H CBOHCTBA TEOPUU CTPOEHUS BeIeCTBa TBOPEHUEM pPa3/InUHbIX BEIeCTB B BOJe

BemecTBa (7 ) Macca 1 pasmepbl aTOMOB PerieHrie 3a7ja4 110 OLleHWBaHWIO KOJIMYECTBAa aTOMOB WM MOJIe-
1 MosieKyJ1 OMBITHI, KyJ1 B efuHHLle 00bEMa BelljeCcTBa. AHa/IN3 TeKCTa JJPEBHIUX aTOMHCTOB
MOATBEPIKJAIOI1ie OCHOBHbIE (Hanpumep, dparmeHTa 1osmel JIykperus «O npUpoge Belleii») ¢
T10J10KeHUsI MOJIEKYJISIP- U3710’)KeHreM 060CHOBaHU aTOMHOM TMITIOTe3bI (CMBIC/IOBOE UTeHHe)
HO-KHMHeTHUeCKOH Teopuu OreHka ybeauTebHOCTH 3TUX 000CHOBaHMi. OObsiCHEHHE
Mopgenu TBEPAOTrO, )KUAKOTO OGPOYHOBCKOT'O ABIDKEHUSs, sIBJIeHUsT AUGGY3UU U Pa3/TUUUA MeXTy
Y ra3000pa3sHOro COCTOSIHUN HHMMH Ha OCHOBe T10JI0)KEHUI MOJIEKY/ISIPHO-KMHETUYeCKOH Teopyur
BeljectBa Kpucramumueckue CTPOEHMsI Bell|eCTBa.

¥ amopdHbIe TBEPABIE Tesa.

OO6mBsicHeHHe CBOKCTB I'a3o0B, OOBsicCHeHHEe OCHOBHBIX pa3/IMuvii B CTPOEHUH I'a30B, XHU/KO- CTel U
JKAZKOCTEH U TBEPIBIX Tesl Ha TBEP/BIX TeJI C UCIT0/Ib30BaHUEM I10JI0’KeHHI MOJIeKyIIsip- HO-
OCHOBe TI0JI0KeHHH KMHeTH4YeCKOH TeOpUH CTPOeHHsI BelllecTBa

MOJIEKY/ISIpPHO-KHHeTUUeCKOM
Teopuu CMaurBaHUe U Ka-

MU/ISIpHBIe siByleHus TeruioBoe
pacIIMpeHue U cxKaTue IIpoBesieHNe U 0OBSICHEHHE OIBITOB, IEMOHCTPHUPYIOIIIX

KalWUIsIpHbIe sSIBJIeHUs U siBleHre cMaurBaHusi OObsiCHeHHe POsTn
KanWUISPHBIX SIB/IEHUH [/ TOCTYTI/IeHNs BOJbl B OPraHN3M pacTeHUH
(MC — 6uonorus) Habmogenue, nposesieHre 1 00bsICHEHNE OIIBITOB
110 HabJ1r0- IEHUIO TETJIOBOT'O PACIIMPEHUs ra30B, XUJKOCTeH 1
TBEPABIX Tes

HpOBeAEHHe OIIBITOB I10 BbIpallJMBaHUIO KPUCTA/IJIOB ITIOBAPEH- HOM
COJIK WJTK Caxapa

OOmbsicHeHHe coXpaHeHUs1 00bEMa TBEP/BIX TeJl, TEKYUECTH KHJKOCTH
(B TOM umCIIe, pa3HULIBI B TEKYUeCTH IS Pa3HBIX KUAKOCTeR),
JlaB/IeHus rasa

[1poBeseHue OMBITOB, 1eMOHCTPUPYIOIIMX 3aBUCUMOCTD JlaBjie- HUsI
BO3/yXa OT ero 00bEMa 1 HarpeBaHUsI UK OXJIAXKEHUs,

U UX 00BbsICHEHKE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUeHUs] AHaiu3
TpaKTUUeCKUX CUTYallUi, CBSI3aHHBIX CO CBOMCTBaMM ra3oB, XXUAKOCTeN
U TBEPABIX Te

[Ten/ioBble MPOLIECCHI Temneparypa CBsi3b TeMmIte- O6ocHOBaHYe TIPaBU/I U3MEpeHUsI TeMITePaTyphbl

CpaBHeHHe Pa3INYHbIX CITI0COO0B U3MEPeHUsT U LKAl TeMIIepaTypbl
HabsiojeHrie 1 0ObsSICHEHHE OTTBITOB, J@MOHCTPHUPYIOIIUX
U3MeHeHVe BHyTPeHHel SHepruu Tesa B pe3y/bTaTe

TeruionepeAauu v paboTel BHelIHUX cil .HabmroneHue u

00bsICHEHHE OTIBITOB, 00CY>K/[eHHe TIPAKTUUeCKHUX CUTYaLUH,
JIeMOHCTPUPYIOIIMX Pa3/IMyHble BUABI TEIJIO- Tepefadn:
TeIIONPOBOJAHOCTD, KOHBEKLIUIO, U3/lyyeHue VicciesoBaHue

SIBJIEHUST TeTI000MeHa TIPY CMEITHBAaHUH XOJIO/IHON W TOpsTueit

M3/1yde- Hue Boibl. Habumro/ieHre yCTaHOB/IEHHSI TEMJIOBOTO PaBHOBECHS

(21 1) paTypsl CO CKOPOCTHIO
TEIVIOBOT O ABV)KeHUSA YaCTHL]
By TpenHsis sHeprus Crioco6bt
M3MeHeHHs BHyTPeHHell SHepruu:
Terionepeziaua 1 COBep- IeHHe
paboThI Bu/p! TerIonepezaun:
[TeIJI0IIPpOBO- AHOCTb, KOHBEKLIWs,




IKosmyecTBO TenioThl Y ie/bHas
TeryIoéMKOCTh BellleCcTBa
TerrooOMeH U TerjioBoe
paBHOBecHe YpaBHeHUe TellJIOBOr0
banaHca

[l1aBneHue ¥ OTBepJeBaHue
KPUCTa/UIMYeCKUX BelecTB

Y menpHas TeruioTa IjiaBje- HUAS
[Tapoo6pa3oBaHue

M KOHJleHcauus VcrniapeHue
Kunienue Y jenpHas Teriora
rnapoobpa3oBaHus 3aBUCH- MOCTh
remriepaTypbl KUTIEHUsI OT
aTMOCGhepHOro JaBieHus
Ba>xHoCTh BO3zyxa OHeprus
[TOIIMBa Y le/ibHast TeIioTa
cropanyst ITpyHIUIIEI pabOThI
rerio- Bbix gBuratened KI1/]
rerioBoro Asuraress TeroBble
InBUraTe/y U 3alliy- Ta
OKpYy’Karolllei cpeibl 3aKOH
COXpaHeHUsI U TIpe- BpalljeHUst
PHEpruy B Mexa-HU4eCKuX U
[TeI/IOBbIX MpoLeccax

MeX[y TOpsiueit 1 X0JI0HOU Bool. OnpeziesieHue (M3MepeHHe)
KOJIMUeCTBa TeIUIOTHI, TIOJ[yYeHHOT'0 BOZIOH TIpY TeryioobMeHe C
HarpeTbIM MeTa/UIMYeCKUM LinHzApoM OrnpeseneHue
(U3MepeHue) yeabHOM TeMI0EMKOCTHU BelljecTBa PelieHue
3a/jay, CBSI3aHHBIX C BHIYMC/IEHHEM KOJIMUeCTBa TeIIO- Thl U
TEIIOEMKOCTH TPH TeTyIooOMeHe. AHa/IU3 CUTYaLUi
NIPaKTHYeCKOTr0 UCII0/Ib30BaHMs TEIIOBBIX CBOIMCTB BEIIECTB 1
MaTepH1asioB, Halp1Mep B LieJIsIX 3Heprocoe- pexkeHust:
TeIIOU30JIsILHs1, SHeprocheperaroliye KpbILH,
TepMOaKKyMYJIATOPbI U T 4. HabiroZieHre siB/ieHuH UcriapeHus U
KOHJeHcalwy VicciiejoBaHHe TIporiecca UCTapeHus pa3/IMuHbIX
xuzikoctet O6bsicHeH e sIBJIEHHI UCTIapeHust M KOH/ieH calluk Ha
OCHOBE aTOMHO-MOJIEKY/IspHOro yueHusi. HabmozieHue u
00BsiCHeHHe TIpoLiecca KMIeH!s], B TOM UMC/Ie 3aBUCUMOCTH
TeMIIepaTypbl KUIeHUs OT fiaBjieHust OnpesienieHue (M3MepeHue)
OTHOCHTe/IbHOM BI&XXHOCTH Bo3ziyxa HabroseHue nporjecca
T/IaB/IeHNs] KPUCTA/I/IMYECKOT0 BELleCTBa, HalpUMep JbJia .
CpaBHeH¥e IPOLeCCOoB I/1aB/IeH sl KPUCTA/UTMYECKHX TeJl U
pasMsrueHus pU HarpeBaHUU aMop(HbIX Tesl. OnpezenieHye
(v3MepeHue) yenbHOM TEIUIOThI TI1aB/eHus Jiba OObsCHeHHe
SIBJIEHUH T1/TaB/IeHNs ¥ KPUCTa/UTM3aL{ Ha OCHOBE aTOMHO-
MOJIEKY/IIPHOTO yueHus .PelieHue 3a/1a4, CBsI3aHHBIX C
BBIUMC/IEHWEM KOJIMYeCTBa TeIJIOTh! B IPoLjeccax
TeruIonepeayy Npy MJ1aBJIeHNH U KPUCTa/UIA3aL|H,
HCIapeHrH ¥ KOHZleHCal[ui. AHaIN3 CUTYarui
MPaKTUYeCKOro NTPUMeHeHUs SIBJIeHUH TI/1aB/IeHUs U
KpUCTa/IZIM3aL{y, HallpUMep, T0/ly4eHHe CBepX- UHUCTBIX
MaTepuasoB, CoJieBasi rpesika U Ap. AHanu3 paboTsl U
00bsICHEeHYE TPUHLUIA JAeHCTBUS TeIVIOBOTO IBUraTesis
BbIunc/ieHre KOIMYeCTBa TeIJIOThl, BbI/IE/SIOIIerocs npu
CropaHnY pa3/IMYHbIX BUZOB TOTUHBa, U KI1/I aBuraress
O6cyskieHre 5K0/I0rMYeCcKHX MOC/IeACTBUM UCII0/Ib30BaHUS
JiBUTaTesiell BHyTPEHHEro CropaHusi, TEeTVIOBbIX U T'HJPO3/IeK-
TpoctaHuii (MC — 3K0JIoTHsl, XUMHUS1)

Pa3jen 7. DneKTpuuecKue H MarHUTHbIe sABJIeHUd (37 u)

J/1IeKTpUYecKue
3apajbl. 3aps-
JKeHHBbIe TeJja

M X B3aHUMO/jei-

DnekTpu3auus Tes [IBa poja
371eKTPUYeCKUX 3apsij0B
BsaumMozeiicTBre 3apsbKeH- HbIX
Ten1 3akoH KysioHa
DsekTpryeckoe rnoJje ITpuHImn

HabmroieHre ¥ IpoBe/ieHre OMbITOB 110 37IeKTPU3aL{UH TeJl IIPU
COTIPMKOCHOBEHUM U MHAYKLMeN

HabmoeHvie v 00bsiICHEHNE B3aUMO/I€HCTBHUSI OJHOUMEHHO U
Pa3sHOMMEHHO 3apsDKeHHBIX TeJsl

crBue (7 4) O6BsicHeHHe TTPUHIANA [IeiCTBHSA 3meKTpockona OO6bsicHeHHe
CYTIEPIIO3ULIUH /TeKTPUYECKUX o o
£ SIBJIEHWH 371eKTpU3aL{M TIPY CONPUKOCHOBEHUH Tesl ¥ MHAYKLel
nosield Hocurenu 3/1eKTpryecKux <
” C UCIO/Ib30BaHUEM 3HAaHUI 0 HOCUTEISIX 3/IeKTPUUECKUX 3apsi/iOB
3apsiiloB DeMeHTapHbIN
o B BellleCTBe
JIEKTPUYECKUH 3apsiy o
PacriosHaBaHue 1 00BbsICHEHUE SIBJIEHUH /1eKTPHU3aliy B 110-
BCeIHEBHOM >KU3HU
Crpoenne aTOMaS TIpoBOAHU- KU | a6 0 eH1e 1 06BACHEHME ONBITOB, MILTIOCTPUPYIOLMX 3aKOH
1 IA3/IEKTPUKN S3KOH COXpaHeHHs 3/IeKTPUUYeCcKOT0 3apsiza
COXpAHEHH S/IEKTPIIECKOTO HabmroieHre onbITOB 110 MO/ZIeNMPOBAHUIO CUJIOBBIX JIMHUH
3apsja 3JIEKTPUYECKOT0 TIOJIS
ViccneoBaHue JieliCTBUS 3JIEKTPUUECKOTO 1107151 Ha IPOBO/IHUKY U
JTUDJIEKTPUKHU
TocrosHHbIH OneKkTpyUYecKui TOK Ycio- Bus | HabmromeHue pasiuuHbIX BUJOB [I€HCTBUSI 37IeKTPUUECKOT0 TOKA U
JIEKTPHYECKH CyLLeCTBOBAHUS JIEKTPU- obOHapy)KeHHe 3TUX BUJOB /IeHiCTBYS B IIOBCEHEBHOMW >KU3HU

" TOK (20 u)

yeckoro Toka Vcrounuku
TIOCTOSTHHOTO TOKa [leicTBust
3/71eKTPUUeCKOro ToKa
(TersioBOE, XUMUUECKOE,
MarHuTHOe) DJeKTpUueCcKUi
TOK B >)KUJKOCTSIX U rasax
OnekTpuyeckas Lernb Cua Toka
DJleKTpruyecKoe HarpsbDkeHue
ConpoTuse- HUe TIPOBOJHKKA
Y e/ibHOe CONpPOTUBJIEHUE
BelllecTBa 3akoH OMa /1
ydJacTka

ueri ITocemoBarenbHOe

Y mapasijie/ibHOe Coe/liHeHe
TIPOBOJTHUKOB

PaboTa ¥ MOIIHOCTb 3JIEKTPH-

UYEeCKOro TOKa 3akoH /DKoy-

COopKa 1 UCIIbITaHHE 37IeKTPUYECKOH L|eNy MOCTOSIHHOIO TOKa
VI3MepeHue CHJ/IbI TOKAa aMIIEPMETPOM

VI3MepeHue 3/1eKTPUUECKOT0 HalpsDKEHUs] BOJIbTMETPOM
ITpoBesieHre 1 0OBSCHEHE OMNBITOB, JEMOHCTPUPYIOLNX
3aBUCHMOCTb 3/IEKTPUUECKOT0 COMPOTHB/IEHNS IIPOBO/IHMKA OT
€r0 JJINHBI, M/IOLa/IN TT0TIePEeYHOro CeYeHHst U MaTeprasa
ViccnejoBaHMe 3aBUCMMOCTH CHJIBI TOKA, ITPOTEKAIOLIEro yepes
Pe3UCTOp, OT COMPOTHUB/IEHUSI PE3UCTOPA U HATIPSDKEHUSI

Ha pesucTope

CcoeIMHeHUH [IBYX Pe3UCTOPOB

PesrCTOpOB
AHanu3 cutyauuii ocse0BaTe/IbHOTO U Mapas/ie/lbHOro
coeJJMHEeHYsI TPOBO/IHMKOB B IOMAILIHUX /IEKTPUUECKUX CeTSIX

PermieHuvie 3a7iau ¢ UCIoJIb30BaHUeM 3akoHa Oma 1 ¢popmyJ
[pacyéra 371eKTPUYEeCKOro COTPOTUB/IEHHS TTPH TIOC/IeZ0BaTe b-

HpOBepKa TIpaBuWJ/ia CJIOKEHUA HaHpH)KeHHfI TIpHY 11oc/1e0Ba- TeJIbHOM

ITpoBepka mnpaBu/a /sl CAJIbI TOKA TIpH TNapasiesbHOM COoeiu- HeHUHU




na—-JleHnia O1eKTPONPOBOJ-
Ka 1 HOTpQGI/ITEJ'[I/I 3JIEKTPHU-
UecKOU SHepruu B OBITY
KopoTKoe 3aMbIKaHHe

HOM M Tapasjie/lbHOM COeJJMHEHUH TIPOBO/IHUKOB

OrnpefiesieHye paboTBI 3/IEKTPUUECKOTO TOKA, TPOTEKAOIIero yepes
pes3ucTop

OrnpeiesieHrie MOIITHOCTH JIEKTPHUUECKOT0 TOKA, BBIZIe/IsieMOr Ha
pesucrope

VccnepoBanye 3aBUCIMOCTH CHJIBI TOKA Yepes JIaMITOUKY OT
HarpspKeHUs Ha Heit

Ormnpepenenuve KI1/I HarpeBarens

VccnenoBanue npeo6pa3oBaHus SHEPTHU TIPU TIOABEMeE Tpy3a
3JIeKTPO/IBUTaTe/IeM

OO6BsicHeHHe YCTPOMCTBA Y MIPUHLIMINA JeHCTBUS JOMaIIHHUX
3JIeKTPOHArpeBaTe/bHbIX IPUOOPOB

OOBsicHeHHe IPUYMH KOPOTKOT'O 3aMbIKaHHUS ¥ IPUHLIMIIA JeHCTBUS
TJIaBKUX MpefioXpaHuTe el

PeluieHue 3a/1a4 ¢ UCIIO/Ib30BaHUEM 3aKoHa Ixoyns—IJ/leHua
HabmrojeHrie BO3HUKHOBEHHMS 3JIEKTPUUECKOT0 TOKA B XKU/- KOCTH

MarHuTHbIe
siByieHus (6 )

TTocTOsTHHBIE MAarHUTHI
B3aumozericTBHe MOCTOSTH- HbIX
MarHuToB MarHuTHoe noJe
MarunuTtHOe T110J1e 3eMJ/TH U ero
3HaueHue AJIs JKU3HU

Ha 3emsie OmnbIT OpcTefa
MarHuTHOe TI071e 37IeKTprye-
ckoro Toka IIprMmeHeHue
37IeKTPOMarHUTOB B TEXHUKE

WccnenoBaHre MarHUTHOTO B3aUMOJEHCTBUS TTIOCTOSIHHBIX MarHUTOB
Vi3yueHre MarHWTHOIO M0Jil TIOCTOSIHHBIX MarHWTOB IpU UX
00beAMHEHNY U pa3zieieHur

[TpoBezsieHNe OMBITOB M0 BU3yanu3al{dy I0JIsl IOCTOSIHHBIX MarHUTOB

N3ydeHuve siBleHUs HAaMarHU4YMBaHMs BelllectBa VccienoBaHue
JelCTBUSI 5/IeKTPUYECKOr'0 TOKa Ha MarHUTHYIO CTPeJIKY

[elicTBrie MarHUTHOTO MOJISI Ha
TIPOBO/IHUK C TOKOM
DJIeKTpPO/ABUTaTe/b TTIOCTOSTH-
Horo Toka lcnonbs3oBaHue
3/IeKTPO/IBUraTesiei B TeX-
HHUYEeCKHUX YCTPOMCTBAX

Y Ha TPaHCIIOpTe

IIpoBefieHte OMBITOB, A€MOHCTPUPYIOLIMX 3aBUCUMOCTb CHJIbI
B3aMMOJeUCTBYS KaTyILIKHA C TOKOM U MarHuTa OT CHJ/IbI M Ha- TIpaBJIeHus
TOKA B KaTylLIKe

AHanu3 cutyanuii NpakKTUUecKoro NpuMeHeHHUs 371eKTPOMarHu- ToB (B
OBITOBBIX TEXHUUECKHX YCTPOHCTBAX, IPOMBIIEHHOCTH, MeJJULIHE)
W3ydyeHre pAelCTBUSI MarHUTHOrO MO/ Ha TPOBOAHHUK C TOKOM
N3yyeHue felicTBUS 3/1eKTPOABUraTe IS

N3mepenue KI1/I anekTposBUraTenbHON ycTaHOBKY Pacrio3HaBaHue U
aHa/Ii3 pa3/IMYHbIX PUMeHeHUi 3/1eKTpo- ABUraTesieii (TpaHCIOPT,
OBITOBBIE YCTPOWMCTBA U JIp )

JJIeKTPOMarHMT-
Hasa uHAYKIMs (4
)

OneiTel @apages fBneHue
371eKTPOMarHUTHOM UHAYK- LIUU
[IpaBuno JleHua
OnekTporeneparop Criocobbl
T0JTyYeHUst 3/1eKTpUYecKon
SHepruyd OJIeKTPOCTaHLMd Ha
B0300HOBJISIEMBIX HUCTOY- HUKaX
SHepruu

OnbITHI IO HcCc/e0BaHUIO sABJI€HUSA BHeKTPOMaFHHTHOﬁ UHAYK- LIUU:
ucciaeaoBaHue W3MeHeHUH 3HaueHust U HarpaB/ieHUA UHAYKIJTUOHHOT'O
TOKa

Pe3sepBHoe Bpems (3 u)




9 knacc (102 y)

TeMaTH4eck OcCHOBHOeE OCHOBHBIE BHILI JesiTeJ IbHOCTH
HH 0JIOK, comepzKaHHue ydJamuxcsi (Ha ypoBHe
TeMa y4eOHBIX JeHCTBHH)
Pa3gen 8. Mexanunueckue siereHus (40 4)
MexaHHYeCKO | MexaHHu4YecKoe AHanu3 u 00CyXOeHHe Pa3IUYHBIX IIPHUMEpPOB
e IBHUXKeHHe OBUXKEHHUE MEeXaHUYEeCKOIr'0 OBUKEHUS

M CIIOCOOBI
ero
OIIMCAaHHSI
(10 )

MarTepuasnbHasi TOUKa
CucreMa oTc4éTa
OTHOCH- TENTBHOCTbD
MeXaHUYeCKOT0
OBUXKEHUST
PaBHOMEpHOE
OIPSIMONUHEN- HOE
OBUXKEHUE
HepaBHOMep- HOE
IPSIMOJIMHENHOE OBUKE-
Hue CpenHsasa u
MT'HOBEHHas CKOPOCTb
TeJla IpU HepPaBHO-
MEPHOM [IBUXKEHUU
Yckopenue
PaBHOyCKOpPEH- HOE
IPSIMOJIMHEWHOE OBUXKEe-
Hue CsBobOomHOE
nageHue ONBITHI
lanmunes PaBHOMepHOE
OBUXKEHUE

10 OKPYZKHOCTHU
ITepuon u yactoTa

obOpailreHus
JIluHeliHass u yriaosasa
CKOpoO- CTH

LlerTpOCTPEMUTETIBHOE
YCKOPEHHe

O6cyKaeHne TPaHUI] TPUMEHUMOCTH MOIEJTH
«MaTepuaabHas TOYKa»

OnucaHue MeXaHWYeCKOTO OBUXKEHUS Pa3TuYHBIMU
cnocobamu (ypaBHeHUe, Tabnuila, rpadpuk)
AHanu3 XKU3HEHHBIX CUTYyaIlu, B KOTOPHIX
TIPOSIBIISIETCSI OTHOCUTENIBHOCTD

MEeXaHUYeCKOTO OBUXKEHUS

HabmomeHne MeXaHNYeCKOT0 MBUXKEHHUS Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETa

CpaBHeHUE IIyTel U TPAeKTOPUY OBUKEHUS OOHOTO U
TOT'O K€ TeJla OTHOCHUTEJIbHO PA3HEIX TeJI OTCYETA
Ananu3 TekcTa 'anunest 06 OTHOCUTETFPHOCTH
OBUIKEHUS; BRIIIOJIHEHUE 3aJaHUM 110 TEKCTY
(cmpiciioBoe uTeHUue) OnpeneneHe cCpegHel CKOPOCTH
CKOJIbXKEeHUsT OpyCKa WU OBU- JKEHUS IapuKa Mo
HaKJIOHHOU IIJIOCKOCTHU

AHanu3 u 06CyKOeHue CII0CO00B IPUOTUKEHHOTO
onpenesieHusI MTHOBEHHOU CKOPOCTHU
OmnpepesieHre CKOPOCTH PAaBHOMEDPHOTO
OBUKEHUS (IIapuKa B JXKUOKOCTHU, MOJEJIH
3JIEKTPUYECKOTO aBTOMOOUIIA U T T )
OmpepneneHue NyTH, IPOUAEHHOTO 3@ HaHHBIU
IIPOMEIKYTOK BPEMEHM, U CKOPOCTHU TeJa 110
rpaduKy 3aBUCUMOCTH IIYTHU PABHOMEDPHOTO
OBUXKEHUS OT BpEMEHU

OO6cyKaeHrue BO3MOXKHBIX IPUHITUIIOB MEeMCTBUS
TpubOPOB, U3MEPSIONIUX CKOPOCTh (CIIUIOMETPORB)

Brruucienue Iy TH u CKOPOCTH mpu
DPaBHOYCKOPEHHOM IIPSIMO- JIMHEWHOM JBUXKEHUU
Temna

OmnpeneneHue TIPOUAEHHOTO NYTH U YCKOPEHUS
OBUIKEHUS Tejla Mo rpaduKy 3aBUCUMOCTHA CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMO- JIMHEWHOTO HOBUXKEHUS
Teja OT BpeMeHH

OmnpeneneHne yCKOPEHUS Teja Ipu
PaBHOYCKOPEHHOM ABUZXKE- HUUM 10 HAKJIOHHOM
IIJIOCKOCTH

H3mepeHue meprona U 9acTOTH 00paleHus Teja 10
okpyxHOCcTu OnpeneneHnue CKOPOCTH PABHOMEDPHOT'O
OBUIKEHUS Tejia

110 OKPYKHOCTHU

PemteHre 3ama4 Ha oIpeneieHne KHHEeMaTHYeCKUX
XapaKTepu- CTUK MEXaHUYeCKOTO OBUKEHUSA
Pa3IMYHBLIX BUOOB Pacmo3HaBaHue U MPUOIUKEHHOE
ONMHMCaHUe Pa3lUYHBEIX BUAOB MEXaHHUYECKOTO IBUXKEHWUS
B IIPUPOJe ¥ TexHWKe (Ha MpuUMepax CBOGOOHO
HafaouxX TeJ, ABUXKEHUSA XKUBOTHHIX, HE0ECHBIX
TeJl, TPAHCIIOPTHHIX CPEOCTB U P )




B3aumoneicrt
BHe Tei (20
q9)

ITepBBIli 3aKOH
HsroTona BTopou
3akKoH HrroToHa
TpeTu#i 3aK0oH
HrroTona IlpuHIun
CYIIEPIIO3UIIUU CUJI
Cuna yopyrocTtu
3akoH I'yka Cuna
TpPEeHUus: cujla TpeHUus
CKOJIbXKEHUS, CUjia
TPEHUSs IIOKOsI, Apyrue
BUOBLI TPEHUS

Cuna TSXXeCTH U 3aKOH
BCEMHUPHOI'O TSTOTEHUS
YckopeHue cBOOOTHOTO
nameHus: [IBUXKeHUE
JIaHeT

Hab6momeHne u 00CyKaeHUe OIIBITOB C ABUXKEHUEM
Teja IPH YMEHBIIEHUN BIIUSHUS OPYTUX TET,
IPEnSATCTBYIOLUIUX OBUZKE- HUIO

AHanu3s TekcTa ['anusnesi ¢ onucaHUeM MEBICJIEHHOTO
9KCIepu- MeHTa, 000CHOBBIBAIOIIETO 3aKOH
VHEePIIUY; BEIIOJIHEHNE 3aJaHUM 110 TEKCTY
(CMBICJIOBOE UTEHUE)

OG6cyxOeHre BO3MOXHOCTH BBIITOTTHEHUS

3aKOHa WHEPIHNHN B PA3JIMYHBIX CUCTEMAaX

OTCUYETa

Hab6mogeHue u 06CyXaeHrue MeXaHUIeCKUX
SIBJIEHUH, ITPO- UCXOOAIIUX B CUCTEME OTCUYETa
«TenexKa» OIpu €€ PaBHO- MEPHOM ¥ YCKOPEHHOM
OBUKEHUU OTHOCUTEbHO KabuHeTa (QU3UKUA

OecTBUS C BEKTOPaAMM CHUJI: BHIIIOJITHEHUE 3adaHUM
IO CJIOKEe- HUIO U BRIUYUTAHUIO BEKTOPOB

BOKpyT ComnHIila
ITepBast KocMuuecKast
CKOpOCTh HeBecoMoOCTh
U IIeperpy3Ku
PaBHOBecue
MaTepuaabHON TOYKHU
AOGCOITIOTHO TBEPHOE
Teno PaBHOBecue
TBEPHOTO Teja C
3aKpENIEHHON OChIO
BpallleHusT MOMEHT
cunbl LIeHTp TaXecTu

Hab6mogeHue u/unu mpoBegeHue OIIBITOB,
OEeMOHCTPHUPYIOIINX 3aBUCUMOCTh YCKOPEHHUS Tejla
OT IIPUJIOXKEHHOU K HeMy CHUJIBI U MacChI Tejla
AHann3 u 00bsICHEeHUEe sIBJIEHUM C UCIIOJIb30BaHHUEeM
BTOpOro 3akoHa HrroToOHA

PerteHue 3aay ¢ MCIOJIb30BAaHHUEM BTOPOTO
3akKoHa HbioTOHa M MpaBuila CIOXKEHUS CUII
OmnpenesieHre XKECTKOCTHU NPYKUHBI

AHanm3 cUTyarui, B KOTOPBIX HAaGJIIOOal0TCs
yupyrue nedop- Mamuu, U uX oObsICHEHUE C
McHonb30BaHUEM 3aKoHa ['yka PerieHue 3agay c
HCIIoNIb30BaHMeM 3akoHa I'yka MccinepgoBaHue
3aBUCUMOCTHU CUJIBI TPEHUS CKOJIbXKEHUS

OT CHUJIBI HOPMAaJIbHOTO maBneHust OOcyxRaoeHUe
pPe3yNbTaTOB UCCIEIOBAHUS

Ompenenenue Ko3dduimeHTa TPeHUS
CKOonbXeHus 3aMepeHune CUJIBI TPEHUS IOKOS
PemreHue 3amad C MCHOJI30BAaHUEM (OPMYIIBI AJISA
CUJII TPEHUS CKOJIbXKEHUS

AHann3 OBUXKEHUsI TeJI TOJIbKO IO OeHCTBUEM
CUJIBI TSIKe- CTU — CBOOOJHOTO IIafeHus
OO0BbsiCHEHUEe He3aBUCUMOCTH YCKOPEHUS
CBOOOOHOTO MageHusI OT MacCHl Teja

O1leHKa BeJIMYUHBI CUJIBI TATOTEHUS, IEeUCTBYIOIIEHN
MeXAy OByMS TejlaMu (IJis pa3HBIX Macc)

AHanmu3 OBUXKEHUSA HeOECHEIX TeJ OO el CTBUEeM CHUIIBI
TATOTE- HUS (C MCIIOJIb30BAaHUEM OOMOTHUTEIBHBIX
MCTOYHUKOB WHGPOP- MAIlKH)

Pemienme 3amay € HCIIOJIL30BAaHHMEM  3aKOHA
BCEMUPHOTO TATroTe- HUA U (GOPMYyJIBl OJI pacyéeTa
CHJIBI TSIXKECTH

AHanu3 OpPUTHMHAJILHOTO TEKCTa, OIIMCHIBAIOUIETO
OIPOSIBIIEHUST 3aKOHA BCEMHUPHOTO TSATOTEHUS;
BHITIOJTHEHWE 3adaHuil II0 TeK- CTy (CMBICIIOBOE
YyTeHue)

HaGmrogeHue U 00CyKIOeHUe OIBITOB 10 M3MEHEHUIO
Beca Tejla P YCKOPEHHOM OBUXKEHUU

AHanu3s ycrIoBUYM BO3HUKHOBEHUS

HEBECOMOCTH U Tepe- TPy3KHU

Pemrenue 3amay Ha oIlpefeieHUe Beca Teja B
Pa3INYHBIX YCIIOBUSIX

AHanu3 CUJI, OEeUCTBYIOUIUX Ha TEJI0, IIOKOSIIeecs
Ha omope OmpeqeneHue eHTpa TSIKeCTH
Pa3IUYHLIX TEN

3aKOHBI
coxpa-
HeHHusa (10 g)

HUwMnynsc Tena
H3MeHeHUEe UMIyIbCca
HmMmniynibC cunel 3aK0H
COXpaHEHUSsI UMITYJIb-
ca PeakTtuBHOE
OBUZKEHUE
Mexanudeckast pabora
u MomHocTk Pab6ota
CHJI TSIKECTH,
YIPYTrOCTH, TPe- HUSA
CBs3b 9HEPTUH U pa-

HaGmrogeHue u oO6CyKaeHNUe OIBITOB,
OEeMOHCTPHUPYIOIIUX Ilepefady UMIyJibca IIpHu
B3aMMOEUCTBUU TeJI, 3aKOH COXpaHe- HUsI UMITyJIbCa
npu abCoOJIIOTHO YIPYTOM ¥ HEYIPYTroM B3anMO-
OEeNCTBUU TeJl

ABanu3 cuTyalui B OKPy2zKalollen XKU3HU C
HWCIIONIb30BaHMEM 3aKOHa COXpaHEeHUs UMITYJIbca
Pacno3HaBaHue SIBJIEHUS PEaKTUBHOTO OBUXKEHUS
B npupome u tTexHuke (MC — Ouosorus)
IIpuMeHeHMEe 3aKOHA COXPaHEeHUs UMITyJIbca AJIs
pacuyéTa pe3ynbTaToOB B3auUMOAENCTBUS Tell (Ha




OOTHI
IToTernmanbHAAa
3HEePrud Teina,
MIOOHATOTO HaJ IIOBEPX-
HOCTBIO 3eMJIHN
IToreHIIManb- Hast
SHEPTHUs CKATOoU IpPy-
JKUHBI

Kunetuueckas
aHeprus TeopeMa o
KHHETUYEeCKOHU
SHEPTUU

IIpUMepax HeyIIpy- TOro B3auMOLENCTBUS,
YIIPYTOro IIeHTPaIbHOT'O0 B3aUMO- IEeUCTBUS OBYX
OOMHAKOBBIX TEJI, OOHO U3 KOTOPHIX HETIOI-
BUIKHO)

PerteHne 3amay c MCHOJIbL30BaHHMEM 3aKOHa
COXpaHEeHUs UM- ITyJIbca

Omnpenenernue paboOTHl CUJIBI  YIPYTOCTH  IIPU
IOOBEME TPy3a C HUCHOJIb30BaHMEM HENOOBUIKHOIO U
ITOABUKHOTO GJIOKOB

3aK0H COXpaHeHUus
MeXaHH- YeCKOM
9HEepPruu

H3mepeHUEe MOIIHOCTHA

HM3aMepeHUe NOTEHIINAILHOU SHEPTUU YIIPYTO
nedopMUpPOBaH- HOM ITPYXKUHBL

M3aMepeHre KUHETUYECKON SHEPTUU TeJia 110 OJIUHE
TOPMO3HOT0 IIyTU

DKCcHmepuMeHTalIbHOEe CpaBHeHUe HU3MEHEHUS
IOTEHIIUAaJIbHOM ¥ KWHETHWYEeCKOM SHEepTruMl Teja
TIpU OBUKEHUU I10 HAKJIOHHOM IJIOCKOCTH
DKCcIiepuMeHTalbHas IpoBepKa 3aKOHa COXpaHEHUS
MeXaHuYe- CKOM 9HePTUU MpU CBOOOIHOM MageHu:n

TIpuMeHeHNEe 3aKOHA COXpPaHEHUS MeXaHUYeCKOU
9HEPTHUH [JII pacuyéTa MOTEHITUAIbHON U
KMHETUYEeCKOUN 9Hepruu tesna PelleHue 3agayd C
HWCIOJIb30BAaHMEM 3aKOHAa COXpPaHEHUS MeXa-
HUYECKOU 3HEepruu

Pa3gen 9. MexaHnuue

CKHe Ko0JIeOaHHsI U BOJIHBI (15 u)

MexaHHYIeCK KonebaTenbHOE Hab6mogernue KomebaHUM mon OeiCcTBUEeM CHUIT
ue nBuxxeHre OCHOBHBIE TSI?KECTU U yIIPY- TOCTH U OOHapyXKeHue MomoOHBIX
KO/IeOaHusI XapaKTePUCTUKU KoJieGaHUM B OKPYZKAIoIlleM MUupe
(7 9) KoyieGaHuM: IIepuon, AHanu3 KojiebaHuy Ipy3a Ha HUTHU U Ha IPYXKUHE
YacToTa, aMILJIUTyAa OmnpeneseHne YacTOTH KOJIeOaHuM
MareMaTu4de- CKUH U MaTeMaTU4YeCKOT0 U IIPYKUHHOTO MasiTHU- KOB
OPYXUHHBIA MasiTHU- HabmiogeHue u oO0bsICHEHUEe SBJIEHNS pe3oHaHca
ku IlpeBpalieHue HccremoBaHie 3aBUCUMOCTH IIepuona KojaebaHui
9HEPruu npu IIOOBEIIEeHHO- 'O K HUTHU T'Ppy3a OT OJIMHBI HUTHU
Koje6aTeIbHOM [BHXKe- IIpoBepKa HE3aBUCUMOCTH IIEpUOLa KojeGaHuM Ipys3a,
HHAN IMOABe- IIEHHOro K JIEHTE, OT MAaCCHI Ipy3a
3aTyxalomue
KoyebaHusa
BriHYy>KOEeHHEBIE
KonebOaHusi Pe3oHaHC
Hab6mogenue u o0CyKaeHue OILITOB,
OEeMOHCTPHUPYIOIINX 3aBUCUMOCTD ITIepruoaa
KoJieOaHUM MIPYXKUHHOTO MasiTHUKA OT MAacCChI
rpy3a U XKECTKOCTH IIPYKUHEI
IIpuMeHeHNE MATEMATUYECKOTO U IIPYKUHHOTO
MasITHUKOB
B KQUeCTBe MOoMeJiell IJIsi OIIUCAaHus KojieOaHU B
OKPYZKAIOIlleM MHUPEe
PelieHue 3afay, CBI3aHHLIX C BEIYHUCIIEHHEM WU
OIIEHKOM YacCTOTHI (mepuopga) KomebaHuM
MexaHn4eck CBoiicTBa OOHapyxKeHUe UM aHajlu3 BOJIHOBHIX $SBJIEHUN B
He BOJIHBI. MeXaHUYeCKUX BOJTH OKpYyzKalollleM MUupe
3BYK IIuHa BOonHEI Mexa- Hab6miogeHue pacnopoCTpaHeHUsI MTPOMAOJIbHBIX U
8 ) HUYECKHEe BOJIHHI B TIOTEepPeYHbIX BOMH (Ha Momemnu) U oOHapyzKeHue

TBEPOOM TeJie,
cercCMHUYeCKHe BOJIHBI
3ByK I'POMKOCTH 3ByKa

¥ BHICOTA TOHA
OTpaxeHue 3ByKa
NHdpa3ByK u yiabTpa-
3BYK

aHaJIOTUYHBIX BHOOB BOJH B IIpUpOe
BOSIHBIE BOJIHEI)

BrlunciieHue OJINHBI BOJTHBI U CKOPOCTHU
pacupocTpaHeHUsI 3BYKOBBIX BOJIH
DKCIIepuMEHTaIbHOE ONpeAeieHe TPaHUIl YaCTOTHI
CITBIIIIUMBIX 3BYKOBBIX KOJTeOaHMM

HaGmrogeHre 3aBUCUMOCTH BBICOTHI 3ByKa OT
YacTOTHI (B TOM YMCJIE C MCIIOJIb30BaHUEM
My3BIKaJIbHBEIX HHCTPYMeHTOB) HabmogeHue u
00BbsICHEHUE SIBIIEHUSI aKyCTUYECKOT0 Pe30- HaHca

(3BYK,

AHanmM3 OPUTHUHAIBHOTO TEKCTA, IOCBSIIIEHHOTO
KUCIOJIb30Ba- HUIO 3BYKa (MJIM yIBTPa3ByKa) B
TEeXHUKe (9X0JIOKalus, yIbTPa3ByK B MeqUIIMHE U

Ip ); BEIIOJIHEHME 3alaHUY 110 TEK- CTYy




| (CMBICJIOBOE YTEHUE)

Pazgen 10. O1eKTpOMarHUTHOE MOJI€e H 3JIEKTPOMAarHUTHBIE BOJIHBI (6 )

JjeKTpoMarH | 31eKTPoOMarHuTHOE ITocTpoeHue paccyXpOeHu#, 0O6O0CHOBHIBAIOIIUX
HT- HOe IIoJjIe | IIoJie B3aMMOCBS3b OJIEKTPHYECKOTO0 M MarHuTHOIO
DNeKTpOMarHuTHLIE nosieu
BOJIHEI
u CBoiicTBa DKCcInepuMeHTallbHOEe U3ydYeHUue CBONCTB
3JIEKTpoOMar- | 3JIeKTPOMarHUT- HBIX 9JIEKTPOMAarHUT- HbIX BOJIH (B TOM YHCJIE C
HHUTHEIE BonH IllKana 3/IeKTpo- ITOMOIIIBI0 MOOGUIIBLHOTO Tele- HoHa)

BOJIHBI (6 4)

MaTrHUTHBIX BOJIH
Hcnonb30- BaHUe
9JIEKTPOMAaTrHUTHBIX
BOJIH [JIsI COTOBOM
CBSI3U
JneKTpoMarHuTHas
npupoma CBeTa
CKopoCTh CBeTa
BosHOBEIE CBOMCTBa
cBeTa

AHanu3 PeHTTeHOBCKUX CHUMKOB

YeJIOBEYECKOI'0 Opra- Hu3Ma .AHanu3

TEeKCTOB, OIUCHIBAIOIINX ITPOSBIIEHUS
9JIeKTPOMATHUT- HOTO U3JIYYEHUS B IIPUPOME:
KUBBIE OPTaHU3MEBI, U3/Iy4YeHUsT HeOECHEIX Tell
(CMBICJIOBOE UTEHUE)

Pacrio3HaBaHHWe U aHAIU3 PA3/IMNYHBEIX IPUMEHEeHUN
3JIEKTPO- MAarHUTHLIX BOJIH B TEXHUKE PellleHue 3amay
C UCIIONTb30BaHuEM (HOPMYII OJIsI CKOPOCTH
3JIEKTPOMATrHUTHLIX BOJIH, OJIMHBI BOJTHEI B YaCTOTEI
cBeTa

Pa3gen 11. CBer

OBEIe siBJIeHHs (15 u)

3aKOHBI
pacmpo-
CTpaHeHHsI
cBera (6 9)

HcTOo4yHUKM CBeTa
JlygeBas Momenb CBeTa
ITpsaMonuHel- HOe
pacmnpocTpaHeHHe CBeTa
3armenus: ComnHila 1
JIyrel OTpaxeHue cseTa
ITnockoe 3epkano 3akKoH
OTpaxkeHUs CBeTa
IIpenoMmieHnue cBeTa
3aKoH ITpeToMJIeHUS
cBeTa

[TonHOE BHyTpEHHEE
oTpaxe- HUE CBeTa
HUcnons3oBarue
BHYTPEHHET 0
OTpaXEeHUus B
OIITUYEeCKHUuxX
CBeTOBOAax

HaGmrogeHre ONBITOB, HEMOHCTPUPYIOUINUX SIBJIEHUE
OPSIMOJIH- HEMHOIO PACIIPOCTPaHeHusI CBeTa
(BO3BHUKHOBEHUE TeHU U IIOJIy- TEHU), U UX
UHTEepIIpeTalns C UCIIOJIb30BaHUEM MTOHSATUS
CBETOBOT'O JIy4a

O6BsicHeHHe U MOMeINpPOBaHNe COJTHEYHOTO 1
JIYHHOTO 3aTMe- HUM

HccnemoBaHue 3aBUCUMOCTH yIjla OTPaxKeHus
CBETOBOTO JTy4a OT yTJia mafgeHus

H3yueHue CBOHCTB M300pakeHusI B INIOCKOM 3epKaJie
Hab6momeHue 1 00bsiICHEHHE OMNBITOB [0 MOJIYYeHHUIO
n3o0pake- HUY B BOTHYTOM U BBIIIYKJIOM 3epKajax
Hab6mrogenue u o0bsic-HEHUE OILITOB IIO
IPEeJIOMJICHHIO CBETa Ha IPaHuIle PAa3/IMYHEIX Cpeq,
B TOM YHCJI€ OIIBITOB C IIOJIHBIM BHyTpeHHI/IM
oTpaxkeHueM HcciieoBaHWe 3aBUCUMOCTH yIjla
PEeJIOMJIEHUS OT yrjla IIageHusi CBeTOBOro jIyda Ha
rpaHUIle «BO3AyX—CTEeKJI0» Pacmo3HaBaHue
SIBJIGHUH OTpaXKeHus U IPeIoMJIeHUsI CBeTa

B HOBCGHHGBHOfI 2KHU3HU AHaJ'II/I3 %8

OG'I:HCHeHI/Ie SABJIEHUSA OIITUYECKOI'O MI/Ipa}Ka

Pemrenue 3amay ¢ UCIOTB30BaHUEM 3aKOHOB
OTPazKeHus Hu IIPEJIOMJIEHHA CBETA

JIMH3BI H
OIITH-
YyecKHe
npudops1 (6
9)

JInu3a, xon nydeu B
nuH3e OnTudeckKast
cuctema OnTUu4YecKue
npubopkl: ¢doToarIapar,
MUKPOCKOTI

u Teyneckon ['7ma3 Kak
OIITHYe- CKas CHUCTeMa
Bi1u30pyKoCTE U
OanbHO30PKOCTh

IMonyyenue m300pazKeHU# C MOMOINLI0 coOMparollel u
pacceu- BaloIie TUH3

OnpepeneHue GOKYCHOIO PACCTOSIHUS M OIITUYECKOU
CUJIBI COOMPAIOIel TUH3EI

AHanm3 yCcTpouCTBa W IPUHIUIIA OEUCTBUSI HEKOTOPBIX
ONTHYe- CKUX MPUOOPOB: poToamnmapara,
MMKPOCKOIIa, TeJIeCKomna

(MC — 6m0JI0THSsI, aCTPOHOMISI)

AHanu3 sgBneHud OIU30PYKOCTH U HAaTbHO30PKOCTH,
MIPUHITAIIA OercTBUSA 09YKOB (MC — OGHOJIOTHSI)

Pa3moxeHue
0eJIoro ceBera
B cuekTp (3
9)

PazmnoxxeHue 6e0ro
cBeTa

B cieKTp OIBITH
Hriorona CrnoxeHue
CIIEeKTPaJIbHBIX IIBETOB
Iuciiepcus ceeTa

Hab6momeHue 1o pa3ioxkeHuo 6e10To cBeTa B
crekTp HabmomeHue 1 00bsiCHEHUE OMELITOB I10
TIOJIyYeHuIo 6eJIoTo CBeTa IIPU CJIOXKEHHUU CBeTa
Pa3HEBIX I[BETOB

IIpoBepeHne u 0OBSICHEHUE OIBITOB 10 BOCIPUSTUIO
BeTa IIPegMeTOB P UX HaGII0geHnn Yyepes
1IBETOBHEIEe (PUNILTPHL (IIBETHBIE OYKU)

Pa3gen 12. KBanToBbie siBjaeHusi (17 q)

Hcnyckanue

Hu
IOIJIOLIeHHEe

HUcnyckanue
M HIorJjiomeHune

HUcnyckanue
M NorJIomeHne

CBeTa aTOMOM
(4 9)

Mogens atoma Bopa
Hcny- ckaHue u

OIBITOB B 3aBHCUMOCTH OT IIPEAIIOIaraeMoro
CTPOEHUsT aTOMOB, (GOPMYJINPOBaHNE BHIBOOOB M3




IIOTJIOIIEeHHE CBeTa
atomoM KBaHTEHI
Jluneliua- TEle CIEKTPEHL

pe3ynbTaToB ONBITOB OOGCYyXKAEHHE ITPOTUBOPEYHNH
IIJIaHeTapHON MOMOENHu aToMa

¥ OCHOBAHWH JIsI TUIIOTE3kI Bopa o cTalmoHapHBIX
opOuTax 3JIEeKTPOHOB

Ha6HIOI[eHI/Ie CIIJIOUIHBIX U JIMHENYaThIX CIIEKTpPOB
HU3JIYy4YEeHUSI PA3JINYHBIX BEIIECTB OOBsICHEeHHEe
JIUHEeNdaThIX CIIEKTPOB H3JIY4YEHUsA

CrpoeHue PagroakTUBHOCTD OG6cyXaeHrne BO3MOXKXHEIX TUIIOTE3 O MOOEJISTX
aTOMHOI'O Anvsda-, 6eTa- u raMMa- cTtpoeHusd sigpa OnpenesieHre cocTaBa sagep 1o
sigpa (6 g9) usnydenus CtpoeHue 3aJaHHBIM MaCCOBEIM U 3apsigo- BEIM UKCJIaM U II0
aTOMHOTO sAgpa TIIOJIOKEHUIO B IIEPUOANYECKOUN CUCTEME IJIEMEHTOB
HyknoruHas mopmenb (MC — xumus)
aTOMHOTI'O sigpa Ananus uM3MEeHEHHs COCTaBa spa U €ero
H3oTonwsl PagmnoakTus- IIOJIOZKEHUsI B IIEepHOOUYECKOU CHCTeMe
HBIe TIPeBpalleHus pHu a-pagroakTuBHOCTU (MC — XUMUSI)
HepHOI[ mojrypacmamia HccnepgoBaHue TPEKOB a-4aCTHI] I10 TOTOBBIM
N doTorpadusm Ob6HapyKeHUEe U U3MEDPEHUE
HewcTBust PafuoaKTUBHBIX | panualuoOHHOTO (GOHAa C IOMOIIBIO NO3UMETPA, OLIEHKa
U3Iy4YeHUN Ha XKUBEBIE €ero UHTEeHCUBHOCTU
OPraHH3MBI AHanu3 6GMOJIOTUYECKUX U3MEHEHUM, IPOUCXOOSAIITUX
oA AelCTBUEM pajguOaKTUBHEIX U3nydeHu (MC —
ouosnorus) Ucnonb3oBaHUE paguOaKTUBHBIX
u3nydyenus B menunmae (MC — 6uoIoTusi)
AnepHbie fAnepHble peakuu Pemienue 3agay4 ¢ UCIIO/Ib30BaHUEM 3aKOHOB

peaxkuu (7 4)

3aKOHBI COXpaHeHusd
3apsAgOoOBOTO

COXpPaHEeHHUS MACCOBBIX U 3aPAOOBBIX YK CEJI Ha
orrpenesyieHrne pe3yJabTaTOB

¥ MaCCOBOTO YHUCEeIT
JHeprus CcBA3U
aTOMHEIX sapgep CBA3b
MacCChI U SHEPTHUU
Peakuuu cuHTEe3a u
OeJeHus sagep

W CTOYHUKY 2HEPTUU
ConHIla ¥ 3BE3[

fmepHasi sHepreTuka

sIIePHBIX PeakKInii; aHalInu3 BO3MOXKHOCTU HUJIU
HEeBO3MOIXKHOCTH AIePHOU peaKIuu

OlleHKa 9HEePruHu CBSA3U AepP C UCIIOJIb30BaHUEM
dopmynel DUHIITENHA

O6cyXkpaeHUe IePCIEKTUB UCIIOIb30BaHU A
yIpaBIsieMOr 0 TEPMOSIAEePHOT0 CUHTE3a

O6cyXOeHue MPEeuMYIEeCTB ¥ 3KONOTMYEeCKUX IpobiemM,
CBSI3@HHLBIX C IOepHOU sHepretukou (MC —
DKOJIOTHUS)

IToBTOPHUTE/ILHO-0000IHAIOMIHN MOIYIEL (9 1)

CucreMaTn3a
U U
ob60011IeHnE
IpeaMeTHOT O
copiepKaHus

¥ OIIBITA Oesi-
TEJIbHOCTH,
IPHOOPETEHHOT
0 Ipu
U3y4eHUun
BCeTro Kypca
bu3uKu

O0o01enue
comepzKaHusa Kaxkgoro u3
OCHOBHBIX Pa3IejIoB
Kypca GpUu3uKuU:
MexXaHUYeCKUe,
TEILJIOBHIE,
9JIEKTPOMarHUTHEIE,
KBAHTO- BLIE SIBIIEHUS
Hayun®eiii metoq
IIO3HaHUA U €eT0
peanusanusa B pusnde-
CKUX UCCJIEIOBAHUSAX

CBs13b QU3UKU U
COBpPEMEH- HBIX
TEXHOJIOTUH B 061acTu
nepenayu nHGOPMAIUH,
9HEepreTHUKe, TPAHCIIOPTE

BrimonHeHrne y4eOHBIX 3amaHuil, Tpebylomux
IeMOHCTpanuu KOMIIETEHTHOCTEH,
XapaKTepU3yIoIIuX €CTEeCTBEHHOHAYUYHYIO
TPaMOTHOCTb:

» IpUMeHEeHUs IOIy4eHHBIX 3HAHUU [/ Hay4YHOI'O
00bsicCHeHUST GUINYECKUX SIBJIEHUU B
OKpy2Kalollle¥ Npupoae U IOBCEeOHEB- HOU KU3HU,
a TakKXKe BBHISIBJIEHUS PU3NYECKUX OCHOB psOa
COBPEMEHHBIX TEXHOJIOTUMH;

® IPUMEHEeHUSI OCBOEHHEIX 9KCIIepUMEHTAaIbHEIX
YMeHUH 15 UcclleqoBaHus GU3NUeCcKUX
SIBIIEHWY, B TOM YHUCJIE [OJI IPOBEPKU T'UIIOTE3 U
BBISIBIIEHUSI 3aKOHOMEPHOCTEMN

PelreHme pacy€THBIX 3a7iay, B TOM YUCJIE

Ipenrnosaraloiux UCI0Ib30BaHue PU3nIeCKOU

MOJeJIu U OCHOBAHHEIX Ha COIeP- JKaHUU Pa3IUUHBIX

pa3pgesnioB Kypca Gusmku

BrIlTONTHEHNEe ¥ 3aluTa I'PYNIOBHIX HIIHN
WHOUBUAYaANbHBIX IIPOEKTOB, CBI3aHHBIX C
copmepzKaHUeM Kypca pu3nku
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