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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma no ¢u3MKe Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs COCTABJICHAa Ha OCHOBE
MIOJIOKEHHUI U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHOM
nporpammsl, npeacrasieHHbix B @PT'OC 00O, a takxke ¢ yuéroMm (enepaabHON paboydeii mporpamMmmbl
Bocniutanus v Konuenmuu npenonaBanus yaeoHoro npeamera «Dusnkay.

Copeprxanue mporpamMmbl 1Mo (HU3UKE HANPaBICHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOMIMXCS W OpraHU3alHi0 U3ydeHHs (U3UKH Ha JIEATEIbHOCTHOW OCHOBEe. B
nporpamMme 1o (pu3MKe YUYUTBHIBAIOTCS BO3MOXKHOCTH YU4E€OHOTO MpEeaMeTa B peau3aluy TpeOOBaHUIMA
OI'OC OOO K nmiIaHUPYEMbIM JMYHOCTHBIM M METAIlpeIMETHBIM pe3ysibTaTaM OOyueHHus, a TakkKe
MEXIIPEIMETHBIE CBS3H €CTECTBEHHO-HAYYHBIX YUEOHBIX NMPEIMETOB HAa YPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHwUsl.

[Iporpamma no ¢u3uke oTpaxaeT OCHOBHbIE TpeboBaHUs DenepaibHOro rocyiapCTBEHHOTO
00pa30BaTeNIbHOTO CTaHJIapTa OCHOBHOIO 001ero o0pa3oBaHus K JMYHOCTHBIM, METAPEAMETHBIM U
MIpeIMETHBIM pe3ylbTaTaM OCBOEHHS 00pa30BaTeNbHBIX MPOrpaMM M COCTaBlieHa C Y4YETOM
Konuenuun ¢usnueckoro oOpazoBaHusi, NpUHATON Ha Bcepoccuiickom cbesnie yuutened GU3NKd 1
yrBepka¢HHON Pemennem Kosmernn Munucrepcrsa nmpocsemenns 1 Hayku Poccuiickon @enepanyu
ot 24.12.2018 roxa.

[Iporpamma 1o ¢u3nke ycTaHaBIMBAaeT paclpeaeseHre ydyeOHOro marepuaiga Ho ToJaMm
oOyueHus (o Kijaccam), ImpeyiaraeT IpUMEPHYIO MOCIIEI0BAaTEIbHOCTh U3yYEHHUSI TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHsI IPEJAMETHOTO COJIEpKaHUS U yu€Te BO3PACTHBIX 0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOJUYECKON MOMOIIM YYUTENO B
co3gaHuu paboyel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.

®dusnka SABISETCA CHUCTEMOOOPA3yIOIMIMM JJIsi €CTECTBEHHO-HAYYHBIX YUEOHBIX INPEIMETOB,
MOCKOJIbKY (M3MYECKHEe 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB M SIBJICHUH, M3y4aeMbIX XUMHEH,
OwoJsoruei, acTpoHoMueld W (U3NYECKOW Teorpadueil, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, IPEJOCTaBIsAeT Hanbosee sACHbIe 00pa3libl MIPUMEHEHHsI HAyYHOTO METO/a MO3HaHUs,
TO €CTh CIIOCO0A MOJyYE€HUS TOCTOBEPHBIX 3HAHUH O MHpE.

Onna w3 raaBHBIX 3a7a4 (PU3WUECKOro OO0pa3oBaHUS B CTPYKType OOIIero oOpa3oBaHUs
COCTOUT B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH M HHTEpECa K HayKe y 00yJyaroIuxcsl.

W3yuenne (¢usnku Ha 0a30BOM ypOBHE IPEANOJaraeT OBJAJAECHUE  CIETYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKT€PHU3YIOLUIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

L4 Hay4YHO 0OBACHATH SABJICHUS,

L4 OLOCHMBATb U IOHUMATb 0COOEHHOCTH HAay4YHOI'0O UCCIICAOBaHUA,

L4 HUHTCPHIPECTUPOBATE JAHHBIC U HMCIIOJIB30BAaTh HAYYHBIC JOKA3aTCJIbCTBA MJIA IOJTYUCHUA
BBIBOJOB.

Henn wusydeHus ¢U3MKH HA YPOBHE OCHOBHOIO OOIIero o0Opa3oBaHUs OIpPENEICHb B
Konuenuuu mnpenonaBanus ydeOHoro mnpeamera «Dusmka» B 00pa30BaTENbHBIX OpraHU3AIMIX
Poccuiickoit  ®denepanuu, peanusylOIIMX  OCHOBHBbIE  001eoOpa3oBaTellbHbIE  MPOTPaMMBI,
yrBepxka€HHONW pemeHueM Kosmernn MunucreperBa npocsemenus Poccuiickoit ®Denepaunu
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TIK-48H).

ey u3yvyenus pusuku:

o npuoOpeTeHne HHTepeca U CTpeMiieHHs oOydaromuxcs K HaydHOMY H3Y4YEHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BUTHE MPEJCTAaBICHUH O HAydHOM METOJe TMO3HaHHA U  (OpPMHPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

o (opMUpOBaHME HAYYHOT'O MUPOBO33PEHHUS KAaK PE3ylbTaTa M3y4E€HUS OCHOB CTPOCHHUS
MaTepuH U (QyHIaAMEHTAIBHBIX 3aKOHOB (DM3UKH;

J (opMupoBaHUE NPEICTABICHUN O poiu (GU3MKU UL PAa3BUTUS JPYTHX €CTECTBEHHBIX

HayK, TCXHUKU U TCXHOJ’IOFHﬁ;



. pa3BUTHE TPEACTAaBICHUH O BO3MOXKHBIX cdepax Oynymeid npodeccnoHaIbHON
NeATeIbHOCTH, CBA3aHHOH ¢ (PU3MKOH, MOArOTOBKA K JajJbHEHIIEMY 00Y4EeHHUIO B 3TOM HaIlPaBJICHUU.

JlocTmkeHne 3THX MeJiel mporpaMMel 1Mo (pu3MKe Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecrieynBaeTcsl peHICHUEM CIIeIyIONINX 3a1a4:

o npuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, AEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHne YMEHUH ONUCBHIBaTh W OOBSICHATH  (U3WYECKUE SBICHUS C
HCIIOJIb30BAHUEM IIOJy4YEHHBIX 3HAHUU;

o OCBOEHME METOJOB pELIECHUs MPOCTEHIIMX pacYETHBIX 3a1a4 C HCIIOJIb30BAHUEM
(bU3NIECKUX MOIENICH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 337a4;

o pa3BUTHE yMEHMH HaONIOAAaTh TNPUPOJHBIE SBJIECHHUS W  BBINOJHATH  OIBITHI,

nabopaTopHble pabOTHl M SKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIOJIB30BAHHEM H3MEPUTEIHHBIX
puOopoB;

o ocBoeHHe TPUEMOB pPadOTHI ¢ HWH(pOpMAIHEld (UIUIECKOTO COACP)KAHUS, BKIFOYAs
WHOOPMAIIMIO O COBPEMEHHBIX JOCTIKCHHSX (U3MKH, aHaIW3 W KPUTHYECKOE OIICHHBAHHE
nHpopmanuy;

. 3HAKOMCTBO CO cepamu MpodHecCHOHATBFHON AeITeIbHOCTH, CBI3aHHBIMU C (PU3HKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

BocnurareabHbIi MOTeHUUAJ npeaMeTa «Pu3uKay peaausyercs yepes:

. MIPHUBJICYCHUE BHUMaHHsI 00YyJaAIOMIUXCSI K IEHHOCTHOMY aCTeKTy H3y4aeMbIX Ha ypoKax
SIBIICHUH, OpraHU3anuio paboThl ¢ MOJy4aeMoi Ha ypoke mHpopmarmel (pu3ndeckoro conepKaHus,
BKJIIOUYasi HUH(POPMALIMIO O COBPEMEHHBIX TOCTHKEHUSIX (DU3MKHU; aHAIU3 U KPUTHUUYECKOE OLIEHWBAaHUE
nHpopMaIuu;

. NMPUMEHEHHE Ha YPOKE HHTEPAKTHBHBIX (GOpM paboThl ¢  OOydYarOIIUMHUCS:
UHTEJUJIEKTYaJbHBIX ~ UTp, CTUMYJIUPYIOUIMX  [IO3HABATEIbHYI0O  MOTHBAIMIO  OOYyYaroImIMXCs;
IUIAKTUYECKOTO TeaTpa, e TMOJy4YeHHbIE Ha YpOKE 3HAHUS OOBITPHIBAIOTCS B TeaTPasbHBIX
MMOCTAaHOBKAX; TPYINIOBON paboThl i pabOThl B Mapax, KOTOpbIe ydaT OOy4aromMXcs KOMaHIHOU
paboTe 1 B3aUMOJCHCTBHUIO C IPYTUMHU 00yJIarOITUMHUCS;

. WHULMUPOBAHUE U TOJIEPKKY MCCIEeI0BATENbCKOM JEATEIbHOCTH OO0ydaroluxcs B
pamMKax pealu3allid UMH WHIUBUAYAJIbHBIX U TPYIIOBBIX HCCIEAOBATEIBCKUX MPOEKTOB, YTO JaeT
00y4arouMMcsi BO3MOKHOCTb PUOOPECTH HABBIK CaMOCTOATEIBLHOIO PELICHUs MPOoOJIeMbl, pa3BUBAET
yMeHHs HaOM0aTh MPUPOAHBIE SBJICHHS, BBIOIHATD OIBITH U SKCIIEPUMEHTAIIbHBIE UCCIICI0BAHUS C
WCIIOJIb30BAHUEM HM3MEPUTEIBHBIX MPUOOPOB, (OPMHUPYET HABBIK T'€HEPUPOBAHUS U OQPOPMIICHUS
COOCTBEHHBIX W[, HaBBIK MYyOJIMYHOTO BBICTYIUICHHS IMEpe] ayAUTOPHEH, apryMEHTUPOBAHHUS U
OTCTaWBaHUS CBOCH TOUKH 3PCHUS,

. 3HaKOMCTBO €O c(hepamu mpoQeccuoHANbHON AATEIbHOCTH, CBI3aHHBIMU C (PU3UKOMU, U
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMHU Ha JIOCTIDKEHUSX (U3MUYECKOM HAyKH, UTO
CHOCOOCTBYET pa3BUTHIO IMPEACTaBICHHH O BO3MOXHBIX cdepax Oyaymeld mnpodeccHoHaTbHON
JEeSITeNIbHOCTH, CBSI3aHHOMW ¢ (PU3HMKOM, MOATOTOBKA K JAajdbHEHIIeMy O0y4eHHIO B STOM HAMpPaBICHUH U
OCO3HAaHHOMY BbIOOPY oOy4atomumucs Oynyiei npodeccuu;

. YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOLIEHHS MEXIYy YYUTelIeM U Y4eHUKaMH,
CMOCOOCTBYIOIIMX TO3UTUBHOMY BOCHPUATHIO YyYallUMHUCS TpeOOBaHMH M MPOCHO YyduTeIs,
aKTUBU3AIMH UX TO3HABATEIHHON AEITEIbHOCTU U aKTUBHOCTH;

. noOyxaeHne oO0ydaommxcss K COOMIONEHHIO Ha YpOKe OOIIENPUHATBIX HOPM
MOBEJICHHsI, IPAaBUJI OOIIEHHUS CO CTAPIIUMU (YUUTEISIMH) U CBEPCTHUKAMU (IIIKOJIbHUKAMH);
. UCIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOYKHOCTEH cojep)kaHusi y4eOHOro mpeamMera

yepe3 JIEMOHCTPALMIO OOy4yarolMMCs TPUMEPOB OTBETCTBEHHOTO, TI'PAXJAHCKOIO IOBEACHUS,
MIPOSIBJICHHUS YEIOBEKOIIO0US U J0OPOCEPICUHOCTH;
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. OpraHM3aIuio IedcTBa MOTHBUPOBAHHBIX M JPYIMPOBAHHBIX YyYaIIMXCS HAJ HX

HEYCIEBAIOIIUMU OJTHOKJIACCHUKAMHU.
Ha wm3ydyenne ¢usmku (0a30BBI YpOBEHb) Ha YpPOBHE OCHOBHOIO OO0MIEro 00Opa3oBaHUS

oTBoUTCS B 7 Kiacce — 69 yacos
YUEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA:

» ®uswuka, 7 xinacce/ [epeimkua .M., BanoB A.U., AkiimonepHoe obmiectBo «M3maTenbsecTBo
«IpocBemenue
 O®wusuka, 7 ximace/ IlypermeBa H.C., BaxeeBckas H.E., OOmecTtBo ¢ OrpaHUYeHHOUN
OTBETCTBEHHOCThIO  «/[PODA»; Akmmonepnoe oOmiectBo «M3matensctBo  «lIpocBemienue»
» dmsuka, 7 kinacc/ [epeimkua A.B., OOIeCTBO ¢ OrpaHMYEHHOW OTBETCTBEHHOCTRIO «I31aTeIbcTBO
«IK3aMeH»
» ®dusuka, 7 xnacc/ Ilepeimkun A.B., O0mecTBo ¢ OrpaHUYeHHOW OTBETCTBEHHOCTHIO «JIPODAY;
AKIMOHEpPHOE 0011eCTBO «H3narenbeTBoO «I[Ipocsenienue»
» @uzuka, 7 wmacc/ Kabapmun O.®., AkmnumonepHoe obmectBo «M3marensctBo «IIpocBemieruer
* ®uszuka, 7 xmacc/ I'pomoB C.B., Pommna H.A., bemara B.B. u napyrue; mon pemaxiuei
[TaneOpatiieBa 10.A., AKIIOHEpHOE 00111eCTBO «M3naTenbCeTBO «IIpocsereHuey
» Ousuka, 7 kiace/ I'paués A.B., [loroxes B.A., CenuBepctoB A.B., O01mecTBO ¢ OrpaHUYEHHOU
oTBeTCTBeHHOCThIO  M3marenmbckuit  meHtp «BEHTAHA-I'PA®»; AxknuoHepHoe  0O0IIecTBO
«M3narenbCcTBO «IIpocBemenne
» ®usuka, 7 knacc/ benara B.B., JlomauenkoB U.A., [TaneOpaties 10.A., AknroHepHOE 00IIECTBO
«M3narenbctBO «lIpocBemenue»
YUEBHBIE MATEPUAJIBI JIUIs1 YYEHUKA:
A.B.Tleppimkun. ®U3UKA 8 knacc, 6-e m3ganue, [poda, 2017r.
®dusmka, 8 kimace/ Kabapaun O.0., AkimonepHoe oodmectBo «M3maarenbetBo «IIpocsemnieHuey
®dusuka, 8 kimace/ I'pomos C.B., Pomuna H.A., benara B.B. u npyrue; nox penakmueii [TaneOpatiieBa
10.A., Akimnoneproe o6mectBo «M3naTenscTBO «IIpocBemnienuey
®dusmuka, 8 kimace/ I'paués A.B., IToroxxes B.A., CenuBepctoB A.B., O01mecTBO ¢ OrpaHnYeHHOMN
OTBETCTBEHHOCTHIO M31aTE€NbCKUI LICHTP
®dusuka, 8 kinace/ benara B.B., JlomauenkoB U.A., [TaneOparues FO.A., AkunonepHoe 00IIECTBO
«M3narenbctBO «lIpocBemenue»
Jlykammk B. . COOpHUK MIKOJIBHBIX OJIUMITHAIHBIX 3a1a4 1o pusuke / B. U.
Jlykammmk, E. B. IBanoBa. — M.: [IpocBenienue, 2007 r. 4. [lepensman . Y. 3anumarenbHas Gpusnuka
/ 5. W. Tlepensman. — M.: Hayka, 1980 r.
[Tepensman 5. U. 3naere nu Bo ¢pusuky? / A. U. Ilepensman. — M.: Hayka, 1992 1.
YUYEBHBIE MATEPHUAJIBI U1 YYEHUKA:
A.B.Ilepbimkun. ®U3UKA 9 knacce, 6-e uzganue, poda, 2017r.
®dusuka, 9 kiacc/ Kabapaun O.D., AknronepHoe obmiectBo «M3aarensctBo «lIpocBerenne»
®dusuka, 9 kiacc/ I'pomoB C.B., Ponuna H.A., benara B.B. u apyrue; non penakuueit [laneOparuena
10.A., Akmonepnoe o6miectBo «M3narensctBo «IIpocBemenuer
®dusuka, 9 kimace/ I'paués A.B., [loroxxes B.A., CenuepctoB A.B., O011ecTBoO ¢ orpaHUYeHHOM
OTBETCTBEHHOCTHIO M3MaTenbCKuii LIEHTP
®dusuka, 9 kiacc/ benara B.B., JlomauenkoB U.A., [TaneOpaties FO.A., AkironepHoe o01iecTBo
«M3parenscTBO «IIpocBemienne»
Jlykamuk B. . CO0pHUK IIKOIBHBIX OJIMMITMAIHBIX 3a/1a4 1o ¢gusuke / B. U.
Jlykamuk, E. B. UIBanoBa. — M.: IIpocBemienue, 2007 1. 4. Ilepenbman f. U. 3anumarensHas Gpusnka
/ 8. W. llepenbman. — M.: Hayka, 1980 r.
Ilepensbman 5. U. 3naere nu Bol pusuky? / 5. U. Ilepensman. — M.: Hayka, 1992 r.
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COJEPKAHUE OBYYEHUA
7 KJIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHNH OKPYKAKIIEr0 MUPa.

®usuka — Hayka o npupone. fABieHus npuponpl. Pu3NUECKUE SBICHHS: MEXaHUYECKHUE,
TEIUIOBBIE, SJIEKTPUUYECKHE, MAarHUTHBIC, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuyuHBL. 3mepenwe (Qusmuecknx BenuuuH. Dusmueckue MmpUOOPHI.
[TorpemHocTe u3MepeHnid. MexayHapoiHas CUCTeMa €IMHHII.

Kak ¢usuka u apyrue eCTecTBEHHbIE HAyKH HM3y4aroT NMpupoay. EcTecTBEeHHO-HAYYHBI METOJ
[O3HAHUA: HaOJIOAEHHE, MOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKEHUE T'MIIOTE3, 3KCIIEPUMEHT IO
MPOBEpPKE THUIOTE3, OOBACHEHHE HaOmogaemMoro sBieHus. Onucanue (U3UYECKUX SIBICHUM C
ITOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.

MexaHuveckue, TEIIOBbIC, AEKTPUIECKIE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

dusndeckue TprudOPHI U IPOLIeIypa MPSMBIX U3MEPEHHN aHAIOTOBBIM U TU(PPOBBIM MPUOOPOM.
Jlabopamopnuie pabomel u onvimel.

Omnpenenenre UEHbI JeNIeHUs MIKaJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TE.

N3mepenune Temmnepatrypsl PU MOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTYUKA TEMITePaTyphI.

[IpoBenenue wuccienoBaHusl IO MPOBEPKE THUIOTE3bl: JAJbHOCTh MOJETAa IIApHKa, MYIIEHHOIO

TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pasznen 2. IlepBoHayaibHble CBEIEHUSA 0 CTPOEHUU BellleCTBA.

Crpoenue BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OIBIThL, T0KA3bIBAIOLINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBm>keHue 4yactuil BemiecTBa. CBA3b CKOPOCTHM JIBWKEHUS 4YacTUIl C TeMIEpaTypoi.
bpoynoBckoe mBmwxkenuwe, muddys3us. BzaummonelcTBME YacTHIl BEIIECTBA: MPUTSIKEHUE |
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHHUE ra30B, KUAKOCTEH U TBEPABIX (KPUCTATIINYECKUX )
Ten. B3auMocBsi3b MeXIy CBOHCTBAMM BEIIECTB B PAa3sHbIX arperaTHbIX COCTOSIHUAX M HUX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.
Ha6monenue nuddysun.
Habmronenue siBiaeHuit, 00BACHAIOMUXCS MPUTSHKEHUEM HIIM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomuol u onvimel.

Onenka aAuaMeTpa aToMa METOJIOM PsIIOB (C UCIoJIb30BaHUEM (oTorpaduii).
OnbIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIUPEHHUSI Ta30B.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TMPUTSIKECHHUS.

Pa3ngen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl.

Mexanuueckoe nBmxeHue. PaBHomepHoe M HepaBHOMepHOe aBWxkeHue. CkopocTb. CpenHsis
CKOPOCTb MPU HEPABHOMEPHOM JIBH’KEHUH. Pacuér myTu u BpeMeHH IBUIKEHUS.

SBnenue uHepuuu. 3aKOH MHepUUHU. B3anMoneiicTBue Ten Kak MpuYMHA U3MEHEHHUS! CKOPOCTH
IBWKEHUsT Teln. Macca kak mepa umHepTHocTH Tena. [lmoTHocts BemiectBa. CBs3b IIOTHOCTU C
KOJIMYE€CTBOM MOJIEKYJ B €IMHHUIIe 00BhEMA BeIIeCTRa.

Cuna xak xapakTepucTuka B3aumojencTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBl C MOMOIIBIO JUHAMOMETpa. SIBJIE€HUE TATOTEHUS M cuia TsokecTh. Cuila TSHKEeCTH Ha JIPYrux
minaHerax. Bec Tema. Heecomoctb. CroxeHue CuJ, HAMNpaBlICHHBIX MO OJHOM MPAMOM.
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PaBnopeiicTByromas cuwil. Cuna tpenus. TpeHue CKoIbXEeHUs U TpeHHE NMOKos. TpeHue B MpUpoje u
TEXHHUKE.
Jemoncmpayuu.
Habnronenne MexaHU4eCKOTO ABIKEHHS TeJa.
N3mepenue ckopoCTH NMPSMOJIUHENHOTO JBUKEHHUS.
HaGnronenue siBiieHUs] HHEPLIUU.
Habnronenne u3MeHEHUsI CKOPOCTH TPH B3aUMOICHCTBHUHU TEIl.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEJL.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOU MPSIMOH.

Jlabopamopnuie pabomul u onvimol.

OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS (IIapHKa B KUAKOCTHU, MOJEIH 3JIEKTPUUECKOIO
aBTOMOOWJIS U TaK J1ajee).

Onpenenenne cpeHel CKOPOCTU CKOJIBKEHUS OpycKa WM IIapuKa M0 HAKJIIOHHOM TJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPOTO TeENA.

OnpIThI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (aedopmanyu) npyKMHBI OT MPHIOKEHHOMN
CHJIBI.

OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHS CKOJBXKEHMsSI OT Beca Tella M XapakTepa
CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Paspnen 4. laBiieHue TBEPABIX TeJl, ) KUAKOCTEH M ra3oB.

HaBnenue. CrniocoObl YMEHBIIEHUS M yBEIMUYEHUs JaBieHHs. JlaBneHue raza. 3aBUCUMOCTH
JaBJIeHUs raza oT oObéma, TemnepaTypbl. [lepenaua naBneHus TBEPABIMHU TEJNaMH, XKHUAKOCTAMHU U
razamu. 3akoH [lackans. [IlHeBMaTnyeckre MalIMHbl. 3aBUCUMOCTD JIaBJICHUS KUIKOCTU OT TITyOUHBI.
I'uapocratuyeckuii mapagokc. CooOrmiaroniyuecs cocyasl. [ uapaBimdeckiue MEXaHu3MBbI.

AtMmocdepa 3emun 1 arMocdepHoe naBiaeHue. [IpuanHbI CyIiecTBOBaHUS BO3IYITHON 0007I0UKH
3emmu. Ombit Toppuuennu. M3mepeHue arMochepHOTO MaBlEHHSA. 3aBUCUMOCTh aTMOC(HEpPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! Asst u3MepeHust arMOCGEepHOTO JAaBICHUSI.

JleiicTBHE KUKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BrlTankuparomias (apxuMeaoBa) cuia.
3akoH Apxumena. [TnaBanue Ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JaBJICHUS I'a3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromuecs coCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

3aBUCUMOCTD BBITAIKMBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tea U IUIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITAIIKMBAIOIIEH CUJTbI BECY BHITECHEHHON KUJKOCTH.

VYcnoBue naBaHus TeJ: MJIaBaHUE UM NIOTPYKEHUE TEJl B 3aBUCUMOCTU OT COOTHOILICHHSI TUIOTHOCTEN
TeJa U )KUJKOCTH.

Jlabopamopnuie pabomuot u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJIe OT 00bEMa MOTPYKEHHOMN B )KUJIKOCTh YaCTH TeJa.
OrnpezneneHre BHITAIKUBAIOIIEH CUJIbL, JEHCTBYIOLIEH HA TEJO, OTPYKEHHOE B KUIAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJNO B XKHMJIKOCTH, OT MaccChl
Tena.

OneITbl, JNEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YACTH TeJa U OT IUNIOTHOCTHU >KUIKOCTH.
KoHcTpynpoBaHue apeomMeTpa WM KOHCTPYMPOBAHUE JIOAKH U OIPEIEIIEHUE €€ IPy3010IbEMHOCTH.

Pa3nea S. PaGora u MomHOCTb. JHEpIHs.

Mexanunueckasi pabota. MOITHOCTb.

[IpocTble MeXaHM3MBI: pblUar, OJIOK, HaKJIOHHAas IJIOCKOCTb. [IpaBuUIIO paBHOBECHs pblyara.
[IpumeneHue mpaBuiia paBHOBeCHs pblyara K OJ0Ky. «3osoTtoe npaBuio» mexanuku. KIIJ mpocteix
MexaHu3MoB. [IpocTbie MeXaHNU3MbI B OBITY U TEXHHUKE.
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Mexannueckas OHEPIrus. Kunernueckas u NMOTCHUHAJIbHAA SHCPT UL HpeBpameHHe OJHOTI'O BHa
MEXaHUYECKOM 3HEPTUU B JPYroil. 3aKOH COXPaHEHUs SHEPIMH B MEXaHUKE.
Jemoncmpayuu.
IIpuMepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopusvie pabomot u onvimeul.
Omnpenenenue pabOTBI CWIIBI TPEHHS NPU PABHOMEPHOM JBIDKEHHHM Tella 10 TOPU3OHTAIBHOMN
MIOBEPXHOCTH.
HccnenoBanue yciaoBuid paBHOBECHs pblyara.
N3mepenue KII/] HaKJIOHHOM IIOCKOCTH.
N3ydeHue 3aK0Ha COXpAaHEHUS MEXaHUUYECKOI SHEPTUU.
8 KVIACC

Pa3nen 6. TenyioBble ABJIEHHUS.

OcHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO--KUHETHYECKOW TEOPHH CTPOCHHS BemiecTBa. Macca u
pa3Mepbl  aToMOB ¥ MOJeKyld.  OmnbIThl,  MOATBEPKAAIOIINE  OCHOBHBIE  IOJIOKEHHS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHMM BemiecTBa. Kpucrammmdeckue u
amopdubie Tena. OObSICHEHUE CBOMCTB Ta30B, JKUIKOCTEH W TBEPIBIX TET HAa OCHOBE TOJOXKCHHM
MOJIEKYJIIPHO--KUHETUUECKON Teopru. CMauynBaHWe U KaWJUIAPHBIE SIBICHUS. TEeIJIOBOE pacIIupeHHe
H COKaTHe.

Temmnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBMKCHHS YacTHIl. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHUs BHYTPEHHEH SHEPTrUH: TEeIuionepeaada U CoBeplieHrne padoTel. Bubt
TETUTOTIEPEIavuy: TEIIONMPOBOAHOCTh, KOHBEKITUS, H3TyUeHHE.

KommuectBO TerwioTel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. 1€IUIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBoro OamaHca. [lmaBieHne © OTBEpJeBaHHE KPUCTAIMUECKHUX
BEIIECTB. YenbHas Teriota TuiaBiaeHus. [lapooOGpa3oBanne u koHaeHcanus. Vcnapenue. Kunenue.
VYnaenpHas TemiaoTa mNapooOpa3oBaHUSA. 3aBUCHMOCTh TEMIIEPATyphl KHICHHS OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeiabHasl TEII0Ta CTOPaHUsL.

[Tpunnumer paboThl TeraoBbix aurateneit KIIJ[ TemmoBoro nuraresns. TenaoBbie ABUTATENN U
3aluTa OKPYKarolel Cpeibl.

3aKOH COXpaHEHHMS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MTPOIIECCaX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.
Ha6monenue nuddysun.
HaGnronenue sBIIeHU CMauyMBaHUS M KalTWJUISIPHBIX SIBICHUH.
HabGnrogenue TenioBoro pacuiapeHus Tel.
N3menenue naBieHus ra3a Npyu K3MEHEHUH 00bEMa U HArpeBaHWU WJIU OXJIAKICHUU.
[IpaBuna usmepeHus TemMneparypsl.
Buael Tenionepenayu.
OxnaxkJIeHue Py COBEPIICHUH PaOOTHI.
Harpeanue nipu coBepiiieHIN pabOThl BHEITHUMH CHUITAMH.
CpaBHEHME TETIOEMKOCTEN Pa3IUYHBIX BEUIECTB.
HaOmronenue KumeHwus.
Habnronenue noctossHCTBa TeMIIEpPaTyphl MPU TUTABICHUH.
Moenu TEeIJIOBBIX ABUTaTEICH.
Jlabopamopusie pabomot u onvimul.
OnbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIHM caxapa.
OnbITHI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHHSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
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Omnpenenenre AaBJIeHUs BO3yXa B Oa/sIOHE IIMpUIIA.

OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJCHHS BO3JlyXa OT €ro o0béMa M HarpeBaHuUs WIH
OXJIQXKICHHUSL.

[IpoBepka THIOTE3bl JMHEHHOW 3aBHCHMOCTH JUTMHBI CTOJIOMKA JKHUJKOCTH B TEPMOMETPUUECKOMH
TpyOKe OT TeMIepaTyphl.

Habmoienne n3MeHeHus: BHYTPSHHEH SHEPTUH TeJia B pe3ybTaTe TEIUIONepeaadd U padoThl BHEITHUX
CHUJL.

UccnenoBanue siBiieHMs TEIIOOOMEHA MTPU CMEIIMBAHUU XOJIOIHON U TOPSYEH BOIBI.

Ormpenenenre KOJWYECTBA TEIUIOTHI, TIOJYYEHHOTO BOJOM TMpU TEIIOOOMEHE C HarpeTbiM
METAJUTMYECKUM ITUITMHAPOM.

Ornpenenenue yneabHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporiiecca ucrapeHusi.

Ompenenenre OTHOCUTEIIBHON BIIAXKHOCTH BO3/yXa.

Ormpenenenre yaeabHOU TEIIOTHI TIJIaBICHUS JIb/IA.

Paznen 7. DiiekTpuyeckne i MATHUTHbIE SIBJIEHUS.

Onektpusaiust Ten. JBa poaa 3lEKTpUYECKUX 3apsaoB. BiammojnelcTBue 3apsiKEHHBIX TeEl.
3akon Kymona (3aBUCHMOCTH CHIIBI B3aUMOJICHCTBUSI 3apsKEHHBIX TEJl OT BEJMYUHBI 3apsiioB U
PACCTOSTHUS MEXKTy TEIaMu).

Onektpuyeckoe Tmone. Hampspk€HHOCTh  AJEKTPUYECKOTO Mo, [IpHHIHN  Cymeprio3uImu
AIIEKTPUYECKHX IMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBINA 3JEKTpUUecKuil 3apsan. CTpoeHue aTtoma.
[TpoBOIHMKH U TUAAEKTPUKU. 3aKOH COXPAHEHHUS IIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS IEKTPUUECKOTO ToKa. VICTOYHHKN TTOCTOSTHHOTO
ToKa. JIEHCTBUSA DIIEKTPUUECKOTO TOKA (TEIUIOBOE, XMMUYECKOE, MAarHUTHOE). DIIEKTPUUECKHI TOK B
KUJKOCTSAX U rasax.

DnekTpuyeckas 1enb. Cuiia Toka. IIeKTprudeckoe HanpsbkeHue. ConpoTHUBIIEHUE MTPOBOJHUKA.
VYaenpHOE comnpoTuBieHUE BemiecTBa. 3akoH Oma 1 ywactka nenu. [locnenoBarenbHoe U
MapajuieJIbHOE COEIMHEHNE MTPOBOIHUKOB.

PaboTa u MOIIHOCTH AIEKTpUYECKOTO TOKA. 3akoH JIxoyns—JleHra. DieKTpudecKkue 1enu u
MOTpeOUTENH dNEKTPUUEcKOi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[locrositHHple MarauThl. B3aumMopneiicTBHE MOCTOSIHHBIX MAarHuTOB. MaruutHoe moje.
MaruuTHOE ToJie 3eMJIM M €ro 3HauyeHue g Ku3Hu Ha 3emuie. OnbIT Dpcrena. MarHuTHoe 1oJie
ANEKTPUYECKOro TokKa. [IpuMeHeHne 31eKTpOMarHuTOB B TEXHHMKE. JIeHICTBME MAarHWTHOTO MOJISI HA
MIPOBOJIHUK C TOKOM. OJIEKTPOABUIATENIb MOCTOSHHOIO TOKa. Vcronp30BaHME 3JEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OIBITEI ®Dapanes. SIBienue AJIEKTPOMArHUTHOM VHIYKLIHHU. [IpaBuno Jlenma.
OnektporeHepatop. CrnocoObl TOMYYEHHUS  DJIEKTPUUYECKOW OSHEPrUU. DIIEKTPOCTAHIMH  Ha
BO30OHOBIISIEMBIX HICTOYHHKAX SHEPTUU.

Hemoncmpauuu.

DnekTpusanus Teil.

JIBa pojia AIEeKTPUYECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKkTpocTaTU4YecKas UHIYKIHUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AMDIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MO,
HcTroyHukH NOCTOSTHHOTO TOKA.

JlefcTBUS 3IEKTPUYECKOTO TOKA.

DNEeKTPUYECKUM TOK B KUJIKOCTH.

["a3oBbIit pazpsia.

N3mepenue cuibl TOKa aMIEPMETPOM.
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N3MepeHne 3JIeKTpUYECKOr0 HANPSKEHUS BOJIbTMETPOM.

Peocrar u marazuH cOpOTUBIICHUH.

BzaunmoelicTBre MOCTOSHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOKHOCTH Pa3I€JIEHUs TIOJFOCOB MArHUTA.
MoenupoBaHie MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmnsiT Dpcrena.

MarnuTHO€ 1noJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHOM WHTyKLIHH.

OnsiTel Dapanes.

3aBUCUMOCTD HAIPABJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHHUS.

Jlabopamopnuie padbomul u onvimoi.
OMnbITHI 110 HAOJIOICHUIO DJIEKTPU3AIUN TET HHIAYKIIMEH U MPU COMPUKOCHOBEHHH.
UccnenoBanue AeMCTBUS AIEKTPUUECKOTO TOJISI Ha TPOBOIHUKH M TUDJICKTPUKH.
COopxka u mpoBepKa pabOThI AMEKTPUIECKOH e MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIBI TOKA.
N3mepenue u perynupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO YEpe3 PE3UCTOp, OT CONMPOTHBIICHUS pE3UCTOpa U
HaIPsDKEHUS Ha PE3UCTOPE.
OMBITEL, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTH SJEKTPUYECKOTO COMPOTHUBIICHHUS] TPOBOJHUKA OT €r0
JUTHHBI, TIJIOIATU TIOTIEPEYHOTO CEUCHHS M MaTepuara.
[IpoBepka npaBuia ClI0KEHUS HAIPSKEHUN IIPU MOCIEA0BATEIBHOM COETMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia A CUIIbI TOKA MIPU NApaJIEIbHOM COCIUHEHNUN PE3UCTOPOB.
Omnpenenenne paboTHI AIEKTPUUECKOTO TOKA, UIYLIETO YePE3 PE3UCTOP.
Ornpenenenre MOITHOCTH 3JEKTPUYECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UYILETO Yepe3 JIAMIIOUKY, OT HAIPSHKEHUS Ha HEHl.
Onpenenenue KIIJ[ narpeBatens.
HccnegoBanue MarHUTHOTO B3aMMOJIEHCTBHUSI IOCTOSIHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO MOJISt OCTOSTHHBIX MAarHUTOB MPH UX 00bEIMHEHUU U Pa3/ICIICHUH.
HccnenoBanue AeCTBUA ANEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3aUMOJEHCTBUSA KATYIIKA C TOKOM M MarHurta ot
CWJIBI TOKA U HAIIPaBJIEHUS TOKA B KATYILKE.
N3yuenue neicTBrUg MarHUTHOTO OJIS1 HA IPOBOJHUK C TOKOM.
KoHnctpynpoBanue u u3ydeHue paboThl 3JEKTPOABUTATENS.
N3mepenue KI1/] anekTpoaBUrareabHON yCTaHOBKH.
OnbITel MO HCCIAEAOBAHUIO SBJICHUS 3JIEKTPOMArHUTHOW MHAYKLUMU: HUCCIEIOBAHME HN3MEHEHHU
3HAQUYEHMS ¥ HAPABJICHUS] UHAYKIHOHHOTO TOKA.
9 KIIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexannyeckoe nABmxkeHHe. MarepuanpHas Touka. Cucrema otrcu€ra. OTHOCHUTENBHOCTh
MEXaHUYECKOTO  JABWKEHUA.  PaBHOMepHOoe  npsMoiuHenHoe — aBwkeHue.  HepaBHoMepHOe
IpsAMOJIMHENHOE ABMKeHNe. CpellHss 1 MTHOBEHHAasl CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JIBUKEHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMosiMHelHoe aBwkeHue. CBoOogHoe majgeHue. OTIBITHI
lNanunes.

PaBHOMepHOE ABIKEHHE 10 OKpY)KHOCTH. [lepron u yactora obpaienus. Jlnnelinas u yriaosast
ckopocTu. LleHTpoCcTpeMUTENIBHOE YCKOPEHUE.

IlepBbiii 3akoH Herotona. Bropon 3axkon Herorona. Tperuit 3akoH Herorona. IIpuHnun
CYIIEPIIO3ULIUHU CUIL.
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Cuna ympyroctu. 3akoH ['yka. Cuia TpeHUs: cujia TPEHUSI CKOJIbKEHUSI, CUjla TPEHUS MOKOS,
JpYTrue BUbI TPEHUSL.

Cuna TsSHKeCTH M 3aKOH BCEMHPHOTO TATOTEHHA. Y CKOpEHHE CBOOOJHOTO mMajeHus. J[BHkeHHe
ma"et Bokpyr Cousinua. IlepBas kocMuueckast ckopocTb. HeBecoMOCTh U eperpy3KH.

PaBHOBecne MarepuanbHOW TOYKH. AOcoitoTHO TBEpHOe Tenmo. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHOM OCBIO BpaleHus. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Ttena. W3menenwe wumnyibca. MMiynbe cuiibl. 3aKOH COXpaHEHUs HMMILYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckast paboTa ¥ MOITHOCTh. PaboTa cuit TSHKeCTH, ynpyroctd, TpeHus. CBsi3b SHEPTHH
u pabotel. [loTeHnmanpHas SHEPrus Teja, MOJHATOrO HAaJ| MOBEPXHOCTHIO 3emiH. lloTeHnmanbHas
SHeprus cxatol npyxkuHbl. Kunermueckas sHeprus. Teopema O KMHETUYECKOW 3HEPrUU. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.
Habmoienue MexaHn4ecKoro IBUKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHHe MyTell U TPAEKTOPUI [BMKEHHUS OJHOIO M TOrO € TejJa OTHOCHUTEIbHO PAa3HBIX Tel
OTCYETA.
N3mepenune ckopocTy U yCKOPEHHUSI IPSIMOJINHEHHOTO ABUKECHUS.
HccnenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKECHMS.
Habmroienue ABM>KEHUS Tea M0 OKPYKHOCTH.
HaGnronenne mexaHWyeckux SIBJICHUH, MPOUCXOAAIMX B cucteMe otrcuéta «Temexka» mpu e
PaBHOMEPHOM M YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOMHeTa (PU3UKH.
3aBUCUMOCTh YCKOPEHHUS Tela OT MacChl T€a U JEHCTBYIONIEH HA HETO CHJIBIL.
Habmronenue paBeHcTBa CUJjl MPU B3aUMOIEUCTBUU TeJl.
N3meHeHune Beca Tena Ipu YCKOPEHHOM JIBH)KEHHH.

. [lepenaua umnysbca Ipu B3aUMOICUCTBUHU TEIL.
11.
12.
13.
14.
15.
16.

[IpeoOpazoBaHus SHEPTUU TIPU B3aUMOICHCTBHH TEJI.

CoxpaHeHne UMITYJIbCa TPU HEYIPYTrOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIIPYTroM B3aWMOAECHCTBUU.

Habnionenue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHHUUECKON IHEPTHH MTPU CBOOOTHOM IaICHUH.

CoxpaHeHHe MEXaHHUUYECKON YHEPTUH MPH IBIKEHHUH TeJia Mo 1eHCTBUEM MPYKUHBI.
Jlabopamopnuwie pabomel u onvimel.

KoHncTpynpoBanue Tpakta aisi pa3roHa W JajbHEHIIEro paBHOMEPHOIO ABW)KEHUS IIapuKa WIN

TEJEeKKH.

Omnpenenenue cpefHeil CKOPOCTH CKOJBKEHHA Opycka WIM JABM)KCHHUS IIapHKa [0 HaKIOHHOU

MJIOCKOCTH.

Omnpenenenre yCKOpeHUs Tella IpU PaBHOYCKOPEHHOM JIBUKEHHH 110 HAKIIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH MYTH OT BPEMEHU NpPHU PABHOYCKOPEHHOM JBIDKEHUU 0e3 HayalbHOU

CKOPOCTH.

[IpoBepka THMOTE3bI: €CIAM IPH PABHOYCKOPEHHOM JBHKEHMM 0€3 HauyalbHOH CKOPOCTU MYTH

OTHOCSITCS KaK psiji HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIUE TPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO AABJICHUS.

Omnpenenenre kodhGUIUEHTa TPEHUS CKOIBKEHHUSL.

Onpenenenre KECTKOCTU MPYKUHBI.

Omnpenenenve pabOThl CUIBI TPEHHUS] TMPU PABHOMEPHOM JBMXKEHMHM Tela IO TOPHU30HTAIBHOU

MMOBEPXHOCTH.

. OHpeI[eJ'IeHI/IC pa6OTBI CUJIBI YIIPYIrOCTU IIpH oabEME rpy3a € HUCIOJIB30BAHHUEM HCIOABUKXHOTO H

MMOBMYKHOTO OJIOKOB.
N3yuenue 3akoHa COXpaHEHUS! SHEPTUH.
Paznen 9. MexaHn4ueckue K0J1e0aHUA H BOJTHBI
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Konebarenpnoe papwxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJeOaHWId: MEpHoj, YacToTa,
amMIuTya. MareMaTH4ecKuil U Npy>KUHHBIN MasTHUKH. [IpeBpalienue sHepruu npu KoJiedaTreIbHOM
JBU>KECHUH.

3aryxatomue Koyiebanusi. BreiHykIeHHbIe KojeOanus. Pezonanc. MexaHHMUYECKHE BOJHEIL.
CpoiicTBa MexaHn4eckux BoJIH. IIponosnbHble M nonepeyHble BOJHBI. J[JIMHA BOJHBI U CKOPOCThH €€
pacnpocTpaHeHus. MexaHnueckrue BOJIHbI B TBEPJIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. ['(poMKOCTB 3ByKa U BbicoTa TOHA. OTpakenue 3Byka. MH(ppa3Byk u ynbTpa3ByK.

Jemoncmpayuu.

Habnronenue xonebaHuii Te Mo AEHCTBIUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
HaGnronenue BBIHYX/IEHHBIX KOJIEOaHHUI U pe30HAHCA.
Pacnipoctpanenuie mpoJ0JbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmroenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI pe30HaHC.
Jlabopamopnwie padbomel u onvimel.
Omnpenenenre 4acToThl U Mepro/ia KojaeOaHuii MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenre 4acToThl U Mepro/ia KojaeOaHui Npy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NepUoAa KojeOaHUM MOIBEIIEHHOTO K HUTH Ipy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojaebaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KoyebaHuii rpy3a, MOIBEIIEHHOTO K HUTH, OT Macchl Ipy3a.
OnepIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh NepHoda KojeOaHUM MPYKMHHOTO MasTHUKAa OT MacChl
rpy3a U )KECTKOCTU MPYKUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaJeHHUS.

Pa3znesn 10. DjieKTPOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DIEeKTPOMarHUTHOE MOJIe. DJIEKTPOMArHUTHbIE BOJHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[IIkayia 3eKTpOMarHUTHBIX BOJIH. VICIIOIb30BaHNE AIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DJieKTpoMarHuTHas mpuposa ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHOBEIE CBOIICTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TesedoHa.

Pa3znea 11. CBeToBLI€e SIBJIEHHS.

JlyueBas mozenb cBera. Mictounuku cBera. [IpsamosnunaeitHoe pacipocTpaHeHHE CBETa. 3aTMEHUS
Counna u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3aKkoH OTpakKeHHUs CBETa.

[Ipenomiienne cBera. 3aKOH mpenomiieHUs] cBeTa. [lonHOe BHYTpEeHHEE OTpa)KEHUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xoxa nydedr B nunze. OnTuueckas cuctema (oToarnmnapara, MEKPOCKOTIa U TelleCKOoIa.
I'na3 kak ontuueckas cuctema. ban3opykocTs U JalbHO30PKOCTb.

Pasznoxxenune Gemoro cera B crnekTp. OmbiTel HpioToHa. CroxkeHHE CHEKTPAIbHBIX LIBETOB.
Jucnepcus cBera.

Jemoncmpayuu.

[IpsiMonMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuyeckuil CBETOBO/I.

Xonx iyueit B cobuparoreit TuH3e.

X0 1y4el B pacCEUBAIOLLEH JINH3E.

[Tomy4yeHue n300paXKeHHU C TOMOIIBIO JIMH3.

[Tpunanun neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTA.



10. Mopens rnasa.
11. Pa3noxenne OEIOTO CBETA B CIIEKTD.
12. TTonmy4yenue Oenoro CBETa Npy CIOKEHUH CBETa Pa3HBIX I[BETOB.

1.

wmn

No ok

ok whE

.

Jlabopamopusvie pabomot u onvimeul.
HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHUSI CBETOBOTO JIydya OT yrija IaJeHUs.
N3ydeHne xapakTepuCTUK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yrjla IpPEJOMIIEHHS CBETOBOIO Jiyya OT Yrja MaJeHHsl Ha TpaHHLe
«BO3LYX—CTEKIIO».
[Toryuenue n300paKeHHI ¢ TIOMOIILIO0 COOMPAFOIIEH JIMH3HI.
Omnpenenenne GOKYCHOTO PACCTOSIHUS M OTNITUYECKOM CHITBI COOMPAIOIIECH JTMH3HI.
OnbpIThI 10 Pa3yI0KEHUIO OEJI0Tr0 CBETa B CHEKTP.
OnBITHI 10 BOCIIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIO/IEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble siBJIEHUA.

OmneiTel Pesepdopna m mnanetapHas Mozaens aroma. Mogens aroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeIie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, Oera- u ramma-usnydenus. CTpoeHre aToMHOTO sipa. HykionHas
MOJIENb aTOMHOTO sAnpa. M3otonsl. PaguoakTuBHble npespamieHus. llepuon nosypacnaga aTOMHBIX
snep.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsiIOBOTO U MAacCOBOTO YHCEN. DHEpPrusi CBA3U
aToMHbIX sfep. Csi3b Macchl W 3Hepruu. Peakuuu cuHTe3a U jaeieHus sjaep. MICTOUHUMKHM SHEpruu
CouHIia ¥ 3BE3]1.

AnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX N3JIy4EHUN Ha )KUBBIE OPTAHU3MBI.

Hemoncmpayuu.

CriexTpbl U3JIy4€HHS U TOTJIOEHUS.
CriekTpbl pa3IuyHbIX Ta30B.
CnekTtp BoAopoaa.
Ha6nronenue tpexoB B kamepe Buibcona.
PaboTa cuéTunka HOHU3UPYIOUTUX U3TyUYEHUH.
Perucrpanus usinydeHns npupoAHBIX MUHEPAIOB U TPOAYKTOB.
Jlabopamopnwie pabomel u onvimel.
Habnroenue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUSI.
HccnenoBanue TpekoB: U3MEPEHHE SHEPTUU YaCTHUIIbI [0 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
N3mepenue pagroaktuBHoro Goxa.

IToBTOPHUTEIbHO-00001IAKOIIHUIA MOAYJIb.

[ToBTOpUTENBEHO--0000MIaI0IUI MOAYb MPEAHA3HAUYEH JUIsl CHUCTEMAaTHU3allMu U O00O0OIICHUS
MPEIMETHOTO COAEPKAHMSI U OTbITA JIEATEIbHOCTH, MPUOOPETEHHOTO MpPU H3YYEHUU BCETrO Kypca
¢bu3nukM, a Takke s MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy MO (U3HKe Ui
oOyuaronuxcs, BBIOpaBIINX ITOT yIEOHBIN TpeaMeT.

[Ipu nM3yyeHUM AAHHOTO MOIYJIA PEaTUu3YITCAd U CUCTEMATU3UPYIOTCS BUJbI ACSTEIbHOCTH, Ha
OCHOBE KOTOPBIX 00eCredyrBaeTCsl JOCTIKEHHE MPEIMETHBIX M METAlpeIMETHBIX IUIAaHUPYEMBbIX
pe3ynbTaToB 00ydeHus, (OPMHUPYETCS €CTECTBEHHOHAYUHAsATPAMOTHOCTh: OCBOCHHE HAYYHBIX
METO/IOB UCCJIEeIOBAHUS SBICHUIN MPUPOJIBI U TEXHUKH, OBIAICHUE YMEHUSIMH OOBSICHAThH (PU3HUECKUe
SIBJICHUS, TPUMEHSAS TOJIyUCHHbIE 3HAHHUs, pelaTh 3a7Jaud, B TOM YHCIE KadyeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIIMAIBHO JEATEIPHOCTHBIA XapakTep JaHHOTO pasjeiia pealu3yercs 3a CU€T TOro, uTo
oOyuaromuecs BHIMOIHSIIOT 331aHUs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE MMOJIYYEHHBIX 3HAHUN PACIIO3HABATH W HAYYHO OOBACHATH (pU3MUECKHE SIBICHUS B
OKpPY’KaIoIlel TPUPOJIE U TIOBCETHEBHOM KU3HU;

WCIOJIb30BaTh HAYYHBIE METOJBI HCCIEAOBaHUS (U3NYECKUX SIBICHUM, B TOM 4YHCIE IS
IIPOBEPKHU T'MIIOTE3 U MOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;



O0OBSICHATH HAaY4YHBIC OCHOBBLIL HanboJIee BaXKHBIX Z[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TCXHOHOFI/Iﬁ, Harpumcep,
IMPAKTUYCCKOI'0 HCIIOJIb30BAHUSA PA3JIMYHBIX UCTOYHHKOB SHCPIrurl Ha OCHOBC 3aKOHA NPCBpPALICHUA U
COXpPaHCHUA BCEX U3BCCTHBIX BUIOB SHCPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢pu3nku Ha ypoBHE OCHOBHOTO OOIIIEro 0Opa3oBaHUs HAMIPABICHO HA JOCTIDKEHHUE
JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3Y/ILTATOB.

B pesymbrate wu3ydeHuss (U3MKM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHus Yy
oOyyaromerocst OyyT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC Pe3yIbTAaThl B YACTH:
1) naTpHOTHYECKOr0 BOCIMTAHUS:
- IPOSIBJICHUE UHTEPECA K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHIUCKOM (pU3MUYeCcKOr HAYKH;
- LICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpaIaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTb K aKTUBHOMY Y4YacTHUIO B OOCYXIEHUH OOIIECTBEHHO3HAUYMMBIXH ITUUECKUX MTPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN (HU3UKH;
- 0CO3HAHHUE BaXKHOCTH MOPAJIbHO--ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;
3) 3cTeTH4ecKoro BOCIIMTAHMS:
- BOCIPHUSTHE JCTETHUYECKUX KauecTB (PU3MYECKON Hayku: €€ TrapMOHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:
- OCO3HAHHE LIEHHOCTHU (U3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAaHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABJISIONIEH KYJIbTYpHI;
- pa3BUTHE HAyYHOU JII0003HATEILHOCTH, HHTEpECA K UCCIIE0BATENbCKON 1A TENbHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:
- OCO3HaHHE€ IEHHOCTH 0e30macHOro o0pasza >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BAKHOCTU TpaBUi O€30MacHOro MOBEIEHUS Ha TPAHCIOpPTE, HAa JOPOrax, C AJIEKTPUUYECKHM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;
- ¢(hOpMHUPOBAHHOCTh HaBbIKA PEQIICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMUOKY ¥ TAKOTO K€ IMpaBa
Yy ApYroro 4ejaoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
- AKTMBHOE y4yacTHE B pEIICHUHM NPaKTUYECKUX 3aJad (B paMKax CceMbH, 00paz0oBaTEIbHOMN
OpraHu3aliu, ropoJia, Kpasi) TEXHOJIOTHYECKON U COIMAIbHOMN HaNpaBICHHOCTH, TPEOYIOIINX B TOM
yuciie ¥ GU3NYECKUX 3HAHMUIA;
- UHTEpEC K MPAKTUYECKOMY H3y4eHUIO0 Ipodeccui, CBA3aHHBIX C (GU3UKOM;
7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:
- OpHEHTAallMs Ha IpUMEHEeHHEe (U3MUECKUX 3HAHWM JUIS peuieHus 3a7ad B 00JacTh OKpYXKaromien
Cpenbl, IMJIAHUPOBAHUS IOCTYINKOB M OLEHKHM WX BO3MOKHBIX IOCIEICTBUM I OKpPYKArOLIEH
Cpelibl;
- 0CO3HAHUE II100ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHus;
8) ajanTanmu K U3MEHSIIOIMMCH YCJIOBUSAM COLUAIBHON U IPUPOJIHON cpeabl:
- MOTPeOHOCTh BO B3aMMOJICMCTBUM IpPHU BBHIMOJHEHUHM HUCCIEIOBAaHUNA U MPOEKTOB (U3MUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHUX;
- MIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO AESATEIBbHOCTB;
- MOTpeOHOCTh B (pOPMHUPOBAHMM HOBBIX 3HAHUI, B TOM uucie (HopMynupoBaTh HUIEH, MOHSATHS,
TUMNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
- OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;
- IJIAHUPOBAHUE CBOETO Pa3BUTHUS B TPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;
- CTpeMJIEHUE aHAJU3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, OOIIECTBA U SIKOHOMUKHU, B TOM
qHcIIe ¢ UCTIOJIb30BaHUuEeM (DPU3NYECKUX 3HAHUM;
- OLIEHKA CBOMX JIEHCTBHH C y4ETOM BIUSHMS HAa OKPYKAIOIIYIO Cpelly, BOZMOXKHBIX TJI00aTbHBIX
MIOCJIEACTBUN.



METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbpTare ocBOCHUS MpOrpaMMsbl 0 (prU3KKe HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
y oOyuatomerocs OyayT CcQOpPMHpPOBaHBI MeTampeIMeTHbIe pPe3yJbTaThl, BKJIIOYAIOIINE
[I03HABATE/IbHbIE YHUBEPCAJIbHbIE YyueOHbIE JAEMCTBHS, KOMMYHHUKAaTHBHBIE YHHBEpCAJIbHbIE
yueOHbIe ISHCTBUSA, PErYIATHBHBIC YHUBEPCAIbHBIC yueOHbIC ACHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUS

Ba3oBble Joruveckue aeiicTBUA:

BBISIBIIATH M XapaKTepU30BaTh CyIIECTBEHHBIC IPU3HAKN 0OBEKTOB (SIBICHHIA);

YCTAaHABJIMBATh CYIIECTBEHHBIH TPU3HAK KiIacCH(UKAIMK, OCHOBAaHUSA Uil OOOOMICHUS |
CpaBHEHWS;

BBISIBJIATE 3aKOHOMEPHOCTH ¥ TPOTHBOPEYUS B pPAaCCMAaTpPHBAaEeMBIX (aKTax, IaHHBIX W
HAOJIOIEHUSAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJIATh TPUYUHHO--CJICICTBEHHBIE CBSI3UM NMPH W3YyYCHHH (U3UYECKUX SIBICHUH W TIPOIIECCOB,
JIeTIaTh BBIBOJIBI C HCIIOJIb30BAHUEM JICAYKTHBHBIX W WHIYKTHBHBIX YMO3AKITIOUEHHH, BBHIIBUTATH
THITOTE3bI O B3aUMOCBSI35X (PU3NIECKUX BEITMUNH;

CaMOCTOSITENIbHO BBIOMpaTh crnoco® pemieHus ydeOHOM (usmueckod 3amauu  (cpaBHEHUE
HECKOJIPKUX BAapUAHTOB pPEIICHHs, BHIOOP HaWOOJee IMOAXOJIIIEr0 C Y4ETOM CaMOCTOSITEIEHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciaenoBaresbcKue AelicTBUS:

HCIOJIb30BATh BOIIPOCH] KaK UCCIIEA0BATENILCKUN HHCTPYMEHT IIO3HAHUS;

IIPOBOJUTh IO CAMOCTOSTEIIBHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHbIM (u3ndecKui
9KCIIEPUMEHT, HEOOJIBIIOE NCCIIEA0BAaHUE (PU3HUECKOTO SBICHUS;

OLIEHUBAaTh HAa IPUMEHUMOCTb M IOCTOBEPHOCTh MH(DOPMALIUIO, TIOITYUYEHHYIO B XOJI€ UCCIIEI0OBaHUS
WJIH SKCIIEPUMEHTA;

CaMOCTOATEJIBHO  (OPMYJIMPOBATh OO0OOLIEHUsT M BBIBOJBI [0 pe3yiabTaTaM IPOBEIEHHOTO
HaOJII0/IeHUs, OIIbITA, UCCIICAOBAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JaJIbHEHIIee pa3BUTHE (U3UYECKUX MPOLECCOB, a TAKKE BBIJIBUTATh
IPENOJI0KEHN 00 UX PA3BUTUU B HOBBIX YCIOBMAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

IPUMEHATh PAa3IMUHbIE METObI, HHCTPYMEHTBI U 3aIIPOChI IIPH MOMCKE U 0TOOpe MHPOPMALIUU WU
JAHHBIX C YYETOM IPESIOKEHHON yueOHO! (pu3nuecKoil 3a1auu;

aHAJIM3UpPOBaTh, CHUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH HMHGOPMALMIO PA3IUYHBIX BUJOB U
¢dbopM npencTaBieHuS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHMajlbHYIO  (opMy  IpeiacTaBieHHs  UHPOpMALUU U
WUTIOCTPUPOBATh pelllaeMble 33Jaul HECIO0XKHbIMU CXEeMaMH, JuarpaMMaMu, MHOM rpagukoi U ux
KOMOUWHALIMAMU.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

B X07ie 00CyX/1eHus1 yueOHOro MaTepuasa, pe3yibTaToB Jab0paTOPHBIX PadOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI 110 CYILIECTBY OOCYK/1a€MOW TEMBI M BHICKa3bIBATh UJI€HU, HAIICJIEHHBIE HA PELICHNE 3a/1a41
U TIoJ|/IepKaHue OJ1arosxeaaTeabHOCTH OOIICHUS;

COIOCTABIATh CBOM CYXKJIEHHUS C CYXKACHUSMH JpPYTrUX YYAaCTHHKOB JAMaNora, OOHapyKUBaTh
pas3nuyKe U CXOJCTBO NO3ULIUH;

BBIpaXKaTh CBOIO TOUKY 3pEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO TPEJCTABIATh PE3YJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOro OIbITa (dKCIIEpUMEHTa,
UCCIIEIOBAHUS, IIPOEKTA);



MOHMMATh U UCIOJIb30BaTh MIPEUMYIIECTBA KOMAHHONW M WHAMBUIYAIbHOW pabOTHI MIPU PEIICHUU
KOHKPETHOW (PU3NYECKOi MpoOIeMbl;

IIPUHUMATH LEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATH JEHUCTBUS 10 €€ JOCTHKCHHUIO:
pacrpenensaTs poJii, 00CYKJIaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM pabOThI, 00001maTh MHEHHUS
HECKOIBKHX JIIOJICH;

BBIINIOJIHATH CBOIO 4acTh pabOThI, JOCTUras KAYECTBEHHOI'O pe3yJibTaTa 110 CBOEMY HAIPaBJIEHUIO U
KOOPAMHUPYS CBOU ACUCTBUSA C APYTMMH WICHAMH KOMAaH/IbI;

OLICHMBATh KAayeCTBO CBOEro BKJIaJa B OOIMI NPOAYKT IO KPUTEPUSIM, CAMOCTOSTEIIBHO
cOpMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

PerJIHTI/IBHbIe YHUBEpPCAJIBbHBLIC y‘-leﬁl—ll)le JeCcTBUSA

Camoopranu3anusi:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALUSIX, TPEOYIOIIUX JUIsl pelIeHUsl PU3NIECKUX
3HAHHI;

OpUEHTHPOBATHCA B PA3JIMYHBIX TMOJAXOAAX HPUHATHS pelleHud (MHAWBHIyalbHOE, NPUHSATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUH Tpynoil);

CaMOCTOSITENIBHO COCTAaBJISITh aJITOPUTM pelIeHUs] PU3NYECKOM 3a/1auu WU TJIaHa MCCIIEI0BAaHUS C
y4ETOM HMMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBATh IpeaaraeMble
BAPUAHTHI PEIICHU;

JieNaTh BRIOOP M OpaTh OTBETCTBEHHOCTH 3 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYyalluy U IIpeAJiaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh NMPUYMHBI JOCTUKEHUS (HEIOCTIIKEHHUS) pe3yJlbTaTOB NESTENbHOCTH, JaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (U3HUUECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBLCTB, W3MEHUBLIMXCS CUTYyalluH,
YCTaHOBJIEHHBIX OUIMOOK, BOZHUKIIUX TPYAHOCTE;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejloBeKa B XOJE CIOpa WIM AUCKYCCMM HAa HAay4yHYIO TEMY,
[MOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;

MpU3HABaTh CBOE MPaBO Ha OUIMOKY MpU pelieHuu (U3NYeCKUX 3a/ad WM B yTBEPXKICHUSX Ha
Hay4HbIE TEMbI U TAKOE K€ MIPaBO JPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy oOydenust B 7 KJjiacce MpEeAMETHBIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOUINXCS YMEHHI:
WCII0JIb30BATh MOHATHS: PU3NYECKUE U XUMUUYECKUE SBIICHH, HAOIIOIEHUE, SIKCIIEPUMEHT, MO/IEIb,
TUINO0TEe3a, €AWHULBI (PU3UYECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperarHble COCTOSIHHSI BeEIECTBa
(TBEpHOE, KHMJKOE, ra3000pa3zHOE), MEXaHHYeCKOoe JBIXKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPaeKTOpHs, paBHOAEHCTBYOIas cuia, fedopmanus (ynpyras, miacTudeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;
pasnuyath sBiIeHUd (Auy3us, TEIIOBOE BUKEHNUE YaCTHIl BEIIECTBA, pABHOMEPHOE JBIKEHHE,
HEPAaBHOMEPHOE JBI)KCHUE, WHEpLMs, B3aUMOACHCTBHE TeJ, pPABHOBECHE TBEPABIX TEI C
3aKpEIJIEHHON OCBIO BpAIllEHHMs, Tepefada JaBIeHUs TBEPIABIMU TEJIaMH, KUIKOCTAMH U Ta3aMHy,
aTMoc¢epHoe JaBlieHHe, IJIaBaHue TeJl, MPEeBpPaIleHUs] MEXaHUYECKONH SHEpruu) Mo OMUCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBICHHE;
pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3UUYECKUX SBJICHUH B OKPYKAIOIIEM MHUpPE, B TOM 4YHCIIE
¢du3nyeckue sSBICHUS B MPUPOJE: MPUMEPHI ABIKEHHS C PA3IMYHBIMU CKOPOCTSIMH B KMBOH U



HEXMBOM TMpHpOJIE, NSHCTBHE CUJIBI TPEHHS B NPUPOJEC M TEXHHUKE, BIHMSHHE aTMOC(EpHOTo
JaBJICHHs] Ha XKMBOM OpPraHu3M, IJIaBaHUE PHIO, phIYard B TEJ€ YEIOBEKa, IPU STOM IEPEBOIHUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOWCTBA (TPU3HAKHU) (PU3HUECKUX
SIBJICHUI;

OTMCBHIBATh M3YYCHHbIE CBOWCTBA TeJ M (PM3UUECKHE SIBICHUS, HCIIOJb3Yd (PU3HUECKUE BEINYMHBI
(macca, 00bEM, MIIOTHOCTH BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CHJIa YIPYTOCTH,
CWJIa TSDKECTH, BeC Teja, CHJa TpeHus, JaBiieHue (TBEPIOro Tena, JKUIKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHUYecKass paboTa, MOIIHOCTb, IIJIEYO CHJIB, MOMEHT CHJIBI,
KOX(QHUIIMEHT TOJIE3HOTO JCHCTBHS MEXaHU3MOB, KHHETHUYECKAs M MOTCHIIMAIbHAS SHEPTHs), TIPU
OTIMCAaHWH MTPABHIIBHO TPAKTOBATh (PU3MUECKHUI CMBICI HCIIOJIB3YEMbIX BEIMYHMH, UX 0003HAUYCHUS U
eNMHUIBl (PU3NYECKUX BEIUYMH, HAXOMUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (DU3HUYECKYIO
BEJIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH I'paUKU H3YyYEHHBIX 3aBHCHUMOCTEH (U3NYECKHX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, PU3NUYECKHE SBJICHUS U MPOLIECCHI, UCTIONb3YS MpaBUiIa CI0KEHHS
cuil (BIOJb OJHOW IpsiMoi), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUJIO PaBHOBECHS
peiuara (6J10Ka), «30J0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAaHEHHs] MEXaHUYECKOW 3HEpruu, npu
3TOM J]aBaTh CJIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €I0 MAaTEMATUYECKOE BBIPAYKEHUE;
00BACHATH (Pr3MUECKUE SBJIEHUS, IPOLECCH U CBOMCTBA TeJl, B TOM YKCJIE U B KOHTEKCTE CUTYyallUi
MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABIATh NPUYMHHO--CIIEJCTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHEe M3 1—2 JIOrMyYecKux IIaroB C Onopoil Ha 1-2 HM3ydeHHBIX CBOMCTBA (PU3MUECKHUX
SIBJIICHUH, QU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH;

pemate pacu€THble 3a7ayd B 1—2 JEHCTBUS, WCHOJIB3YS 3aKOHBI M (POPMYIbI, CBS3bIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3a/laud 3alKChbiBaTh KpPaTKOE YCIOBHE,
MOJICTABIIATE (PU3MUECKHE BEIMUYUHBI B (OPMYNIBI U IMPOBOJUTH PAaCUEThl, HAXOAUTH CIIPAaBOYHbIE
JaHHbIE, HEOOXOAUMBIE JJIS PELICHNUs 3a/]ay, OLIEHNBATh PEAMCTUYHOCTh NOJTY4EHHON (PU3HNUECcKOM
BEJINYMHBI;

pacro3HaBaTh HpPOOJEMBI, KOTOPbIE MOXKHO PEIIMTh NPU MOMOIIM (PU3MYECKUX METOA0B, B
ONMCAaHUM MCCIEIOBaHUS BBIACIATh IPOBEPSIEMOE NPEANONIOKEeHUe (TUIOTe3y), pa3iauyaTb M
MHTEPIPETUPOBATh OTYYEHHBIN PEe3yabTaT, HAXOAUTh OMIMOKU B XOJI€ OIBITA, JEJIaTh BBIBOABI MO
€ro pe3ysbTaram;

IIPOBOJIUTH OIBITHl MO HAOMIOJCHUI0 (U3NYECKUX SBICHUM WM (U3NYECKUX CBOMCTB Tell:
(bopMynupoBaTh IpPOBEpPsAEMBbIE IMPEANOJIOKEHHs, COOMpaThb YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyZ0BaHUs, 3alIUChIBATE XO/1 ONbITAa U (POPMYIUPOBATH BBIBOIBI;

BBITOJIHATH IIPSIMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MACChl Tea, 00bEMA, CHIIbl U TEMIIEPaTyphI
C MCIIOJIb30BAaHMEM aHAJIOTOBBIX M LU(POBBIX IPUOOPOB, 3alUCHIBATh MOKa3aHUS IPUOOPOB C
y4€TOM 3a7]aHHOM aOCOJIFOTHON NOIPEIIHOCTH U3MEPEHHIA;

IPOBOJIUTH HUCCIEJOBAaHME 3aBUCUMOCTH OJHONH (U3MUECKOM BeIMYMHBI OT JApPYroid ¢
UCIOJb30BAHUEM MPSMBIX M3MEPEHHUH (3aBUCMMOCTH IYTH PABHOMEPHO IBIKYIIETOCs Tejla OT
BPEMEHHU JIBIJKEHHsS Teja, CWIbl TPEHHUsS CKOJIbXKEHHMS OT Beca Tesla, KadecTBa 00paboTKu
IIOBEPXHOCTEH TEJ M HE3aBUCHUMOCTH CHJIbl TPEHHUS OT IUIOIIAAU COIPUKOCHOBEHUS TEJ, CHIIBI
YIPYTOCTH OT YJJIMHEHUS NPYXKHUHbI, BEITAJIKUBAIOIIEH CUJIbI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IUIOTHOCTH XMJKOCTH, €€ HEe3aBHCHUMOCTU OT IUIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TeJo, YCIOBUH IUIaBaHUS Tell, yCIOBUIA paBHOBECHsS pbhlyara U OJIOKOB), yuacTBOBATh B
IUTAHUPOBAHUM y4eOHOTO HCCIeI0BaHMs, COOMPATh YCTAaHOBKY M BBINOJHSITH MU3MEPEHMs, CIEeays
NPEUI0OKEHHOMY IUIaHy, (DUKCHUPOBATh pe3yJabTaThbl TMOJTYYEHHOW 3aBUCUMOCTH (PU3MUYECKHX
BEJIMYMH B BHUJAE MNPELIOKEHHbIX TaOMUIl W TrpaduKoB, JenaTh BBIBOABI 10 pe3ylbTaTaM
HCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIC H3MEpeHHs (U3NYECKUX BEIMYUH (IUVIOTHOCTh BEIIECTBA XHJIKOCTH U
TBEPAOrO TeNa, CHUJla TPEHUS CKOJBXKEHMs, JABJICHUE BO3AYyXa, BBITAJKHUBAIOIIAS CHUIIA,
JEUCTBYIOIIAsl HA MOTPYKEHHOE B JKUIKOCTh TENO, KOA(PPUIMEHT MOJE3HOTO JEHCTBUS MPOCTHIX



MEXaHU3MOB), CIEeAys MpPEUIOKEHHOW HWHCTPYKLUMHU: TPH BBIMOJIHEHUH HW3MEpPEeHuH coduparhb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC HCKOMOH BCIINYUHBI,
coOIII0IaTh MpaBHiia TEXHUKU OE30MIaCHOCTH MPH paboTe ¢ J1abopaTopHbIM 000PYIOBAHUEM;
yKa3bIBaTh MPHUHLUIBI JICHCTBUA NPUOOPOB W TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIKECS COCYnbl, OapoMeTp, pblyar, MOJBM)KHBIA M HENOJBMXKHBIM OJIOK,
HAKJIOHHAS MJIOCKOCTB;
XapaKTepU30BaTh MPUHIIMIIEI ICHCTBHUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH
Ha UX ONMUCAHUA (B TOM 4HUCJIC. INIOAITUITHUKH, YCTpOﬁCTBO BOOOIIpOBOAA, FI/II[paBJH/I‘-IeCKI/Iﬁ Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), HCIOJb3ys 3HAHUS O CBOKCTBAaxX
(bU3NIECKUX SABICHUIA U HEOOXOJMMbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOJIUTh MPUMEPHl (HAXOIUTh WH(MOPMALMIO O MpPUMEPax) MPAKTUUYECKOIO HCIOJIb30BaHUS
(bU3NYeCcKUX 3HAHWW B TIOBCEIHEBHOW XU3HH JJIsI 0OecriedeHus: Oe30MacHOCTH MPH OOpAIIeHUH C
npubopaMu U TEXHUYECKUMM YCTPOWCTBAMH, COXpPAHEHHS 3J0POBbsI U COOJIIOJIEHUS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIECH Cpeie;
OCYIICCTBJIATH OT60p HUCTOYHHUKOB I/IH(l)OpMaIII/II/I B HHTCpHCTe B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3aIlpOCOM, HA OCHOBE HWMEIOIIMUXCS 3HAHUH W IYTEM CPaBHEHHs Pa3IMYHBIX
NCTOYHUKOB BBIACIIATH I/IH(i)OpMaHI/IIO, KOTOpass ABJIAACTCA HpOTHBOpﬁ‘—IHBOfI WIA MOYXET OBITh
HEJIOCTOBEPHOM;
UCIOJIb30BaTh TPU  BBIMOJIHEHUM Y4YEOHBIX 3aJlaHUil  HAyYHO--TIONMYJSIPHYIO JIUTEpaTypy
(bu3NYeCKOTO Co/Iep KaHUsl, CIIPaBOYHbIE MaTepuallbl, pecypchl cetu MHTepHeT, BnaaeTs npuémamu
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;
cOo31aBaThb coOCTBEHHEIE KpaTKUC NMMCbMEHHBIC U YCTHBIC COO6I_HGHI/I$I Ha OCHOBE€ 2—3 HMCTOYHUKOB
nHpopManuu (PU3NIECKOTO COAEpKaHHUSA, B TOM YHCIIe MYyOJUYHO JeaTh KPaTKUE COOOIICHUS O
pe3ynbTaTax MpPOEKTOB WM Y4eOHBIX MCCIEIOBAHUMN, MPH 3TOM TIPaMOTHO HCIOJIB30BATh
M3Y4YEHHBIN TOHATHIHBINA ammmapaT Kypca (PU3UKH, COMPOBOXKIATh BRICTYIUICHUE TIPE3EHTAIIUCH;
IIpU BBINOJIHEHUH Y4YEOHBIX MPOEKTOB U HUCCIEIOBAHUN pacHpenesiaTh O0s3aHHOCTU B TpymIme B
COOTBETCTBUU C MOCTaBJICHHBIMH 3aJjauaMu, CIIEUTH 32 BHIMOJIHEHUEM IJIaHa JIEHCTBUH, aJIeKBATHO
OLICHUBATh COOCTBEHHBIM BKJAJ B JACITEIbHOCTh TPYIIIbI, BBICTpaUBaTh KOMMYHUKAaTHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K koHny oOydenuss B 8 kJjiacce npeaMeTHbIEe pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:
WCII0JIb30BAaTh TOHATHA: Macca U pa3Mepbl MOJEKYN, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYII,
arperaTtHble COCTOSIHMSI BEIIECTBA, KpUCTAIMYECKHMEe M aMop(HbIe TeNa, HACHIIICHHBIH U
HEHACBILIEHHBIA Map, BIAKHOCTh BO3[yXa, TeMIepaTypa, BHYTPEHHSS DSHEPrus, TeIJIOBOH
JBUTATENb, JJEMEHTAPHBIA DIIEKTPUYECKUM 3apsi, OJEKTPUYECKOE TI0jie, IPOBOJHUKH U
TURTIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pasnuuath sBIEHHS (TEIUIOBOE pacIIMpeHHe W CKaTue, TeIvlonepenaya, TEIUIOBOE pPaBHOBECHE,
CMauMBaHHEe, KANWUISPHBIC SBICHUS, HCIApeHUe, KOHJEHCAIUs, IUIaBIIEHWE, KPUCTAJUIH3AIMS
(oTBepAeBaHME), KWUIIEHUE, Teruonepeaadya (TEIUIONMPOBOJHOCTb, KOHBEKIUS, H3JIyuyeHue),
ANIEKTpU3ALUA TeN, B3aUMOACHCTBHE 3apsioB, JACUCTBUA JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHEe, B3aMMOJCWCTBHE MAarHWTOB, ACWCTBHE MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHAYKIUS) 1O OMHUCAHUIO UX XapaKTEePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JIaHHOE (Pr3HNYECKOe SIBIICHUE;
pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (DM3MUECKUX SIBJICHHUM B OKpYXAlOIIEeM MHpE, B TOM YHCIe
(dbuznuecKkue SABICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHXKEHUE U KAMUIUISIPHBIE SIBJICHUS B TIPUPOJIE,
KpHUCTaJJIbl B MpUpoJie, n3nydeHue ColHIa, 3aMep3aHue BoJOEMOB, MOpPCKHE OpHU3bl, 0Opa3oBaHue
pOCHI, TyMaHa, WHes, CHEra, JJIGKTpPUYECKHE SBIEHUS B aTMocdepe, HIEKTPUUYECTBO >KUBBIX
OpPraHu3MOB, MarHUTHOE MoJie 3eMJIH, Apeid MONIOCOB, PO MAarHUTHOIO MOJS JJS JKM3HHU Ha
3emJie, MOJIAPHOE CHSIHUE, NMPH 3TOM IMEPEBOAUTH MPAKTUYECKYIO 33/7a4y B Y4eOHYIO, BBIACIATH
CYIIECTBEHHbIE CBOMCTBA (pU3HAKN) (PU3MUYECKUX SBICHUM;



OTMCBHIBATH M3YYCHHbIE CBOWCTBA TeJ M (PM3UUECKHUE SIBICHUS, HCIOJB3Ya (PU3HUECKUE BEINYMHBI
(TemmepaTypa, BHYTPEHHSSI SHEPrus, KOJMWYECTBO TEIUIOTHI, YAENbHAs TEIIOEMKOCTh BEIIECTBA,
yJelbHas TEIIoTa IUIaBJICHUs, yaelbHas TEIUIoTa NapooOpa3oBaHusl, yAeIbHas TEIUIOTa CrOPaHUs
TOIUIMBA, KOA((QUIMEHT IMOJIE3HOTO NEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENbHAS BIIAXKHOCTH
BO3JlyXa, OJJIEKTPUYECKUM 3apsil, cUia TOKA, JJIEKTPUYECKOE HAINpPSIKEHHE, COIPOTHUBIICHHUE
MIPOBOJIHUKA, YACIHHOE CONPOTHUBIICHUE BEIIECTBA, pab0Ta M MOIIHOCTH AJIEKTPUYECKOTO TOKa),
IIPU OMUCAHUU MPABUIBHO TPAKTOBATH (PM3WYECKUI CMBICI UCIIOJIB3YEMbIX BEIIMYHH, 0003HAUYCHUS
W eIUHULBI (PU3MYECKUX BEIUYMH, HAXOIUTHh (OPMYJbI, CBS3BIBAIOIINME TAHHYIO (U3UUECKYIO
BEIMYUHY C JPYTMMH BEJIHMYMHAMH, CTPOUTH TpauKH HM3YYEHHBIX 3aBUCHUMOCTEH (pu3ndecKux
BEJINYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKUE SIBICHHUS M IPOLIECCHI, HUCIOJb3ys OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKOH TEOPHHM CTPOEHMS BELECTBA, MPUHIUI CYHNEPIIO3UIINN
moJjieil (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsa, 3akoH OMa JiIsl ydacTKa IeTH, 3aKOH
Jbxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHH, TIPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
U 3aIMChIBaTh €M0 MaTEMaTHYECKOE BhIPAKEHHUE;

OOBACHATh (U3NYECKUE TPOILIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE CUTYyalui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHEe M3 1—2 JIOrMyYecKux IIaroB C Omopoil Ha 1-2 HM3yd4eHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUH, (PU3HUYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THble 3aJayd B 2—3 JIEHCTBUS, WCHOJIb3YS 3aKOHBI U (DOPMYIbI, CBS3bIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3a/laud 3alKChbIBaTh KPaTKOE YCIOBHE,
BBISIBJISITh HEAOCTAaTOK JAHHBIX JUISL pELIEHUs 3aJadd, BBIOMpAaTh 3aKOHBI U (OPMYIIBL,
HeoOXoMuMble i €€ pelleHus, MPOBOJAUTH PACUEThl M CpPaBHUBATH IOJyYEHHOE 3HAu€HUE
(bu3nyecKoil BeIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIN (PU3UYECKUX METOA0B, UCIOJB3YS
OTMCAHUE HCCIIEOBAHMS, BBIACIATH MPOBEPSIeMOE NPEIIOJIOKEHNE, OLEHUBATh MPAaBUILHOCTH
MOPsIJIKA MMPOBEICHUS UCCIIEA0BAHNUS, ATaTh BbIBObI;

MPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3NYECKUX SIBICHUW WU (U3MUECKUX CBOMCTB TeN
(KanwIsipHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/1yXa OT €ro 00béMa, TeMIepaTrypbl, CKOPOCTH
mpolecca OCTHIBAaHUS W HAarpeBaHUs IMPU H3IYYEHUH OT LIBETa M3JIydarolieil (TOoriolfaromniei)
MMOBEPXHOCTH, CKOPOCTh UCIAPEHUS BOJBI OT TEMIEPATyPhl KUIKOCTH U ILIOMIAIHN €€ TOBEPXHOCTH,
ANIEKTpU3ALUA TeJl M B3aUMOJCHCTBHE AIIEKTPUUYECKUX 3apsiiOB, B3aUMOJICHCTBUE IMOCTOSHHBIX
MarHuTOB, BU3Yyalll3allsi MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHWTOB, JIEHCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJIHUK C TOKOM, CBOMCTBAa 3JEKTPOMArHuTa, CBOWCTBA DJIEKTPOJBUTATENSl MOCTOSIHHOTO
TOKa): (OpMYIHPOBATH MPOBEPSIEMbIE MPEAINOJIOKEHUS, COOMPaTh YCTAHOBKY M3 IPEIIOKEHHOTO
000pynOBaHus, OMUCHIBATH XOJI OTBITa U (YOPMYIUPOBATH BHIBOIbI;

BBITIOJIHATH MPSAMBIE U3MEPEHUSI TeMIIepaTypbl, OTHOCUTEIBHON BIIAKHOCTU BO3/yXa, CHIIbI TOKA,
HaNpsDKeHUS C HMCIOJIb30BaHHWEM AaHAJIOTOBBIX MPHOOPOB M JAaTUYMKOB (DU3UYECKUX BEIMYUH,
CpaBHHMBATh PE3yJAbTaThl U3MEPEHUN C YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH;

MPOBOJNUTHh HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BEIMYMHBI OT JAPYyro ¢
WCII0JIb30BAHHEM TPSMBIX U3MEpPEHUN (3aBUCHMOCTb COMPOTUBIIECHUS MPOBOJAHHUKA OT €r0 JJIUHBI,
IUIOLIA/IA TIOTIEPEYHOTO CEUEHUS U YAEIBHOTIO CONPOTUBIICHMS BELIECTBA MPOBOJIHUKA, CHJIBI TOKA,
UIYIIETO Yepe3 MPOBOJHUK, OT HAIPSDKEHUS Ha NPOBOJIHUKE, UCCIIEIOBAaHHUE MOCIEI0BATENBHOTO U
napajyieIbHOT0 COEIMHEHUH MPOBOJIHUKOB): IJIAHUPOBATh MCCIEI0OBaHUE, COOMpPaTh YCTAaHOBKY M
BBITMOJIHATh U3MEpPEHUs, Cleqys MpPEeJIOKEHHOMY IJIaHy, (PUKCHPOBATh PE3yJabTaThl MOTy4YE€HHOU
3aBUCHUMOCTH B BUIE TaONIUIl U TpadMKOB, 1e1aTh BEIBOBI M0 PE3YJIbTaTaM MCCIEIOBaHUS;
IIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (PU3MUECKUX BeNUYMH (yAenbHas TEIUIOEMKOCTh BEIECTBA,
CONPOTHUBIIEHUE TPOBOJHMKA, pPabOTa M MOIIHOCTb 3JIEKTPHUUECKOTO TOKa): IJIAaHUPOBATh
U3MEpEHUs, cOOMpPaTh SKCIEPUMEHTAIbHYIO0 YCTaHOBKY, CIIEAYs MPEUIOKEHHOM HHCTPYKLUH, U
BBIYUCIISATH 3HAYEHUE BETMYNHBI,



coOIII0IaTh MpaBmiia TEXHUKU OE30MIaCHOCTH MU paboTe ¢ J1abopaTopHbIM 000PYIOBAHUEM;
XapaKTepU30BaTh MPUHIIMIIBI ICHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM
Ha WX omucaHus (B TOM YHCIE: CHUCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, TapoBas TypOuWHa,
amIepMeTp, BOJBTMETpP, CUYETUMK 3JICKTPUYECKON DHEPruM, 3JIEKTPOOCBETUTENIbHBIC MPUOOPHI,
HarpeBaTeIbHBIC JIECKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE NMPEIOXPAHUTEIH, HIEKTPOMArHUT,
AIIEKTPOBHUTATENb TIOCTOSHHOTO TOKA), UCIOJIB3YSl 3HAHHUA O CBOMCTBAX (DM3WYECKUX SBICHUHA U
HE00X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENIbHbIE MPUOOPHI O CXEMaM U
CXEMaTHYHbIM PUCYHKaM (KHUAKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHETO CTOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI 3JCKTPHYECKHX Lene ¢
MOCIIEIOBATEIHHBIM M TTApaJJIeIbHBIM COCTMHEHNEM DJIEMEHTOB, pa3jiiyasi yCIOBHBIE 0003HAUYCHUS
AJIEMEHTOB MIEKTPUUYECKUX LIEIEH;
MPUBOJIUTH MpPUMEPHl (HAXOIUTh HHGOPMALMIO O MpPUMEpPax) MPAKTUYECKOTO HCHOIb30BaHUS
(bU3NYeCKUX 3HAHWW B TIOBCEIHEBHOW XU3HH JJIsI 0OecriedeHus: 0e30MacHOCTH MPH OOpAIIeHUH C
npubopaMu U TEXHUYECKUMM YCTPOWCTBAMH, COXpPAHEHHS 3J0pPOBbsI U COOJIIOJIEHUS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIICH Cperie;
OCYIIECTBJISATh TOUCK WH(MopManuu ¢GU3NIECKOTO coJepkanus B VHTepHETe, Ha OCHOBE
NMCIOIIINXCA 3HaHUU U HYTeM CpaBHCHHA OOIMOJHUTCIBbHBIX NCTOYHUKOB BBIACIIATH I/IH(i)OpMaHI/IIO,
KOTOpasi BJSETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HETOCTOBEPHOM;
UCIOJIb30BaTh MPU  BBIMOJIHEHMM Y4YeOHBIX 3aJaHUl  HayyHO--TIOMYJSIPHYIO JIUTEpaTypy
(bu3NYECKOTO Co/Iep KaHUsl, CTIPaBOYHbIE MaTepuallbl, pecypchl cetu MHTepHeT, BnaaeTs npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;
co3/1aBaTh COOCTBEHHBIC MMUCHbMEHHBIC M KPAaTKHE YCTHBIE cOOOIIeHus, 0000mmas nadopmaiuo u3
HECKOJIbKUX HCTOYHHKOB (PHU3UYECKOTO COJEp>KaHUs, B TOM 4HCIEe MYyOJIMYHO MPEACTaBIAThH
pe3yNbTaThl MPOSKTHOW MM UCCIEI0BATENbCKON JEITEIbHOCTH, TPU 3TOM IPAMOTHO HCIOJIb30BaTh
M3Y4YEHHBIN TOHATHIHBIN ammapat Kypca (U3UKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAITUEH;
MIpU BBINIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIENOBaHUN (DU3NYECKUX MPOLIECCOB pPACIpPENesaTh
00s13aHHOCTH B TpYIIE B COOTBETCTBUM C MOCTaBJICHHBIMHU 3a/ladaMH, CJIEIUThH 32 BBIIIOJHEHUEM
IJlaHa JEMCTBUMI M KOPPEKTUpPOBaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKIaI B
JeSITeNIbHOCTD T'PYIIIbI, BhICTpaUBaTh KOMMYHHKATUBHOE B3aHUMO/ICHCTBUE, MPOSBIISAL TOTOBHOCTh
pazpemiatb KOH(QIUKTHI.

K koHiy oOydenuss B 9 KJjacce NpeaAMETHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Yy OOYUaIOIIUXCSI YMEHUM:
WCII0JIb30BaTh MOHATHS: CHCTEMa OTCYETa, MaTepualibHasg TOYKA, TPAEKTOPHs, OTHOCUTEIHHOCTH
MEXaHUYECKOTO ABWKEHU, Aeopmarus (yrnpyras, Iactudeckas), TpeHHe, HEHTPOCTPEMUTEIbHOE
YCKOpPEHUE, HEBECOMOCTb U MEPETPY3KH, LIEHTP THKECTH, a0COIIOTHO TBEPAOE TEINO, LIEHTP TAKECTH
TBEPAOTO TeNa, paBHOBECHE, MEXaHHUECKHUE KOJeOaHusl U BOJHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK,
AJIEKTPOMArHUTHbIE BOJIHBI, IIKaja dSJCKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPhl HCIYCKaHWs M TOTJOUIeHHs, aibda-, 0eTa- W TramMMma-u3iydeHHus,
W30TOIIbI, siIEpHAs DHEPTETUKA;
paznuuath  sABIEHUS  (paBHOMEpPHOE M HEPaBHOMEpPHOE  MPSMOJIMHEHHOE  JBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBH)KEHHE, CBOOOIHOE MaJieHue Tell, pABHOMEPHOE JIBHKEHHE
10 OKPY)XHOCTH, B3aUMOJICHICTBHE TeJll, PEAaKTUBHOE JBM)KEHHUE, KojeOaTeIbHOE BIKEHHE
(3aTyxarolye M BBIHY)KICHHBIE KojeOaHMs), pe30HAHC, BOJHOBOE JIBUKEHUE, OTPAXEHHUE 3BYKa,
NPSIMOJIMHEIHOE PpacHpoCTpaHEHHe, OTPaK€HHE U TPEJOMIIEHHE CBETa, IIOJHOE BHYTpEHHee
OTpPaKE€HHE CBETa, pa3joXKeHHWe OeNoro cBeTra B CHEKTP M CIIOKEHHE CIEKTPAJIbHBIX I[BETOB,
JMCIIepCUsl CBETa, €CTECTBEHHas pPaJUOAKTHBHOCTb, BO3HUKHOBEHHE JIMHEWYAaTOro CHEKTpa
U3TY4YEHHUs1) O ONHCAHUIO UX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
TaHHOE (prU3HYecKoe SIBJICHUE,



pacro3HaBaTh MPOSBICHNUE M3YYEHHBIX (PU3MUECKUX SBICHHHA B OKpYXArolmeM MHUpe (B TOM 4YHCIIe
¢u3nveckue SBJICHUS B MPHUPOJE: NMPHUIUBBI M OTIMBBI, JBMWKEHUE MUaHeT COJHEYHOW CHCTEMBI,
pPEaKTUBHOE JBMKCHHE >KUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB J>KUBOTHBIMH, 3EMIICTPSCEHHE,
celicMUYecKre BOJIHBI, IIyHAMH, 3XO0, I[BETa TeJl, ONTHUECKUE SIBJICHUS B MPHUPOJIE, OMOJIOTHUECKOE
JEWCTBUE BHUAUMOTO, YIbTPA(pHOIETOBOTO W PEHTTEHOBCKOTO H3JIYYEHHH, eCTeCTBEHHBIN
panMoaKTUBHBI (DOH, KOCMHYECKHE JIy4YH, PAaJHOAaKTUBHOE H3IIyUYeHHE HPUPOIHBIX MHHEPAJIOB,
JCWCTBUE PATUOAKTUBHBIX W3IYYeHWH HaA OpPraHM3M 4YeJlOBEKa), IPH OTOM IEPEBOJIUTH
MPAaKTUYECKYIO 33/1a4y B Y4EOHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (HU3HIECKHUX
SIBJICHU;

OTIMCBHIBATh M3YYCHHBIE CBOWCTBA TeJ M (PM3UUECKHE SIBICHUS, HCIONB3YS (PU3HUECKUE BEIMYHHEI
(cpemHsii W MTHOBEHHAss CKOpPOCTh Teja TPH HEPAaBHOMEPHOM JIBUKCHHH, YCKOPEHHE,
nepeMeIieHue, myTh, YIIoBas CKOPOCTh, CHJIa TPEHHUS, CHJIA YIIPYTOCTH, CHIIa TSHKECTH, YCKOPEHUE
CcBOOOJTHOTO TAJEHUS, BEC TeJa, HWMITYJbC Teja, WMIYJIbC CHJIBI, MEXaHW4eckas pabora u
MOIITHOCTH, MOTEHITHAIbHAS SHEPTHS Teja, MOJHIATOTO HaJl TIOBEPXHOCTHIO 3€MJIH, TOTEHIMAIbHAS
SHEPTHs CXKATOW TMPYKWHBI, KHHETHUYECKasi DHEPTHusi, TOJHAs MEXaHW4eCKas SHEPrus, Mephuo] U
94acToTa KOJICOAaHUH, JITMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MIOKa3aTellb
MIPEJIOMIICHHUST CPEIbl), TIPH OTIMCAHUH MPABHIBHO TPAKTOBATH (PU3UYECKUI CMBICT HCIIOJIB3YEMBIX
BEJIMYUH, 0003HAYCHUSI W CIUHUIBI (PM3MYECKUX BEIMYMH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
TaHHYIO (U3UYECKYI0 BEIWYHHY C JPYTUMH BEIMYMHAMH, CTPOUTHh TpaQUKH HM3YIEHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBICHUS M MPOIIECCHI, UCIIOJIB3YS 3aKOH COXpPaHEHUS
SHEPTHH, 3aKOH BCEMHPHOTO TATOTSHHS, IPHHIUT CYNEPIO3UIMA CHJI, IPHHIIAT OTHOCUTEIILHOCTH
lanunes;, 3akoHbl HpOTOHA, 3aKOH COXpaHEHWsS WMIYNbCA, 3aKOHBI OTPAKEHHSI W MPEITOMIICHUS
CBETa, 3aKOHBl COXPAHEHUsS 3apsIOBOIO M MaCCOBOIO YMCEN IpPH ANEPHBIX PEAKLMAX, IPU ITOM
JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTUYECKOE BBIPAKEHHE;
OOBSICHATh (PU3UYECKUE IPOLECCHl U CBOWCTBA TN, B TOM 4YHUCIE€ M B KOHTEKCTE CHUTYaIUi
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH HMPUYMHHO--CIIEJCTBEHHBIE CBSI3U, CTPOMTH
00bsCHEHHE U3 2—3 JIOTMYECKUX IIMaroB ¢ OMOpOW Ha 2—3 W3YYCHHBIX CBOWCTBA (DHU3MYECKHUX
SIBJICHUH, (PU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 3a/1auu (ONUpAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHHIl), UCIIOJIb3Ys 3aKOHbI U
(bopMyIbl, CBA3bIBaONIME (PU3HMUECKUE BEIMYUHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/lau 3alIUChIBATh
KpaTKoe YCJIOBME, BBIABIATh HEJOCTAIOIIME WJIM H30bITOYHbIE JaHHbIC, BBHIOMpATh 3aKOHBI U
(bopMynbl, HEOOXOIUMBIE Ul pElIeHHs, MPOBOAUTh PAcYETbl U OLEHUBATh PEATUCTUYHOCTD
IOJIy4EHHOTO 3HaYCHUsI (PU3NUECKON BEIINUMHBL;

pacro3HaBaTh POOJIEMbl, KOTOPbIE MOYKHO PELIMTh IPU NOMOLIU (PU3UUECKUX METOJIOB, UCTIONIb3Ys
ONMCAaHUE HCCIIEOBaHMS, BBIJICIATh IPOBEPSIEMOE MPEINOJI0KEHNE, OLICHUBATh IPABUIBHOCTD
nopsi/ika IMPOBEAEHUS MCCIENOBaHUS, JelaTb BbIBOJbI, WHTEPIPETUPOBATh  PE3YyJIbTaThl
HaOJI0IEHUH U OTIBITOB;

IPOBOJIUTH ONBITBI 10 HAOMIOJEHUIO (PU3MUYECKUX SBICHUH WIM (PU3HYECKHX CBOWCTB Tel
(u3ydeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHa COXpAaHEHMsS SHEPIruu, 3aBHCUMOCTb IepuoJa
KoJIe0aHUH MPYKUHHOI'O MasiTHUKAa OT MAcChl I'py3a U XKECTKOCTH MPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJbIX KosieOaHWH, MPSAMOJMHEHHOE PAacCHpOCTpaHEHUE CBETa, pa3jioKeHue Oesnoro
CBETa B CIIEKTpP, U3yUCHHE CBOMCTB M300pa’keHUsI B IIOCKOM 3€pKajie M CBOMCTB M300pa’keHUs
npeaMera B coOHparoiield JTuH3e, HaOII0JeHUEe CIUIOMIHBIX U JIMHEHYaThIX CIIEKTPOB W3IYy4eHHMS):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pYIOBaHMSA, ONMMCHIBATH XOJ
OTIBITA U €T0 PE3yJbTaThl, POPMYIUPOBATH BBHIBOJIBI;

MPOBOJIUTh IPU HEOOXOAWMOCTU CEpUI0 TPSAMBIX H3MEPEHHH, OmpeAesss CpelaHee 3HaueHHe
u3MepsieMoil BenuuuHbl ((POKYCHOE pacCTOsiHHE COOHMparoliei JHMH3bI), 0OOCHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEepUTEIHLHOTO Ipudopa);



MPOBOJIUTH HCCIICJOBAaHUE 3aBUCUMOCTEH (PHU3NYECKUX BEIMYMH C MCIOJIB30BAaHUEM MPSIMBIX
M3MEpEeHUH (3aBUCHUMOCTh IYTH OT BPEMEHHU IPHU PaBHOYCKOPEHHOM JBIKCHHMM 0O€3 HavyaJbHOMN
CKOpOCTH, Iepuoja KojeOaHWi MaTeMaTHYecKoro MasTHUKA OT JJIUHBI HUTH, 3aBUCHMOCTH YTja
OTPaXEHHsI CBETa OT yIja MaJeHUs M yriia NPeJOMJICHUS OT yria MaJeHHs): IUIAHUPOBATh
UCCIIeIOBAaHUE, CAMOCTOSITENIbHO COOHMpaTh YCTAaHOBKY, (PMKCHPOBATH pPE3YJAbTAThl IOJIYYCHHOUH
3aBHCUMOCTH (PM3MUECKUX BEIMYMH B BUJE TAOIHIl U TpaduKOB, JEIaTh BBIBOJABI 10 pE3yIbTaTaM
WCCIICIOBaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpEeHHs (PU3MUYECKHX BEIWYHH (CPEAHSs CKOPOCTh M YCKOpPEHHE Tela
IpU PAaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOIHOTO TMAaJeHUs, KECTKOCTh NPYKHUHBI,
KOX(QQHUIMEHT TPEHHsI CKOJBXKEHHs, MeXaHW4yeckas pabdoTa M MOINHOCTh, YacTOTa M MEPUOJ
KoJIe0aHUH MaTEeMaTHYECKOTO W MPYKUHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMPAIOIEH JTMH3HI,
panMOaKTUBHBIM (OH): IIAHUPOBATH W3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHHs, CIIeqysl TMPEAI0KEHHONH MHCTPYKIIMH, BBIYUCISATH 3HAUYCHHE BEIWYHHBI U
aHAJM3UPOBATH MOJTyICHHBIE PE3YIBTATHI C YIETOM 3aIaHHOMN TMOTPEITHOCTH H3MEPEHHIA;
coOroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1adopaTOpHBIM 000pyI0BAHUEM;
pa3nuyaTth OCHOBHBIE TPHU3HAKM W3YYCHHBIX (HU3UYECKUX MOJeNeil: MaTepuaibHas TO4YKa,
a0COJIIOTHO TBEPOE TENO, TOUYCHHBIH MCTOUYHUK CBETA, JIyd, TOHKAs JINH3A, TUIAHETapHAs MOJEIh
aToMa, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

XapaKTepU30BaTh MPUHIIHITEI ICHCTBHUS U3YUYCHHBIX IPUOOPOB U TEXHUIECKUX YCTPOMCTB C OMOPOH
Ha WX ONHUCaHWs (B TOM YHCJE: CIUAOMETP, NAaTYUKH TOJOXKCHHUS, PACCTOSHHS M YCKOPEHUS,
pakera, 9X0JIOT, OYKH, IIEPUCKOT, (POTOAINIAPAT, ONTHIECKAE CBETOBO/IBI, CIIEKTPOCKOII, IO3UMETD,
Kamepa BuiabcoHa), MCHOJIB3ysS 3HAHHWS O CBOMCTBax (DM3MYECKUX SBICHUM M HEO0OXOJIMMBIC
¢bu3nveckne 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl W CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMUECKUX MPOIECCOB MPH PEHICHUH Y4eOHO--TPAKTUYECKUX
3a/1a4, ONTHUYECKUE CXEMbl JUIsl MOCTPOEHUS M300pakeHHWH B IJIOCKOM 3epKajie M coOuparomiei
JIUH3E;

MPUBOJUTH MpPHUMEPHl (HAXOIUTh WHGOPMALMIO O MpHUMEpax) MPAKTUYECKOTO HCMHOIb30BaHUS
(bM3UYECKUX 3HAHWK B TIOBCEIHEBHOM JKM3HHU Il 0OecTieueHHs] OE30TaCHOCTH IpH OOpaIieHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXpPAHEHHUS 3J0POBbsi U COONIIOJIEHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLIEeH Cpee;

OCYILIECTBIIATh MOUCK HH(pOpManuu (U3NYECKOro cojepkaHuss B VHTepHETe, CaMOCTOSITEIBHO
dbopMynupys TMOUCKOBBIN 3ampoc, HAXOAWUTh IyTU OIpPEAeTeHHs] JOCTOBEPHOCTH IOIY4YE€HHOM
nH(pOpMAaLIMK HA OCHOBE UMEIOIINXCS 3HAHUM U JJOMOJHUTENBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPU  BBIMOJIHEHUHM Y4eOHBIX 3aJaHHl  Hay4yHO--TIOMYJSPHYIO JIUTEPATypy
(bu3MYECKOTO Co/Iep KaHUsI, CIIPAaBOYHBIE MaTepUallbl, pecypchl cetu MHTepHeT, BnajeTs npuémamMmu
KOHCIIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHus MHPOPMAIIMK U3 OJHOMN 3HAKOBOM CHCTEMBI B PYTYIO;
co3faBaThb COOCTBEHHbIE NHUCHbMEHHBIE M YCTHBIE COOOIIEHHMs Ha OCHOBE HHMOpMaluu u3
HECKOJIbKUX HCTOYHHKOB (PU3MYECKOrO coAepkKaHHs, MyOIWYHO MPEICTaBIsATh PE3yIbTaThl
MIPOEKTHOM WIJIM MCCIIE0BATEIbCKON JIEATENBHOCTH, IPU ATOM IPAMOTHO HCIIOJIb30BATh U3YYE€HHBII
MOHATHIHBIN ammapar u3y4yaeMoro pasjena GU3MKd U COMPOBOXKIATh BBICTYIUICHUE MpPE3eHTauei
¢ y4€TOM 0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.






TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc
KounuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ OporpaMMBbI Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThbI pecypesI
Pa3nes 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro MUpa
1.1 dusnka - HayKa 0 IPUPOJIE 2 bubnmorexa HOK
: yKa 0 IpHpoa https://m.eds00.ru/7f416194
bubnnoreka HOK
12 DH3HUCCKHE BOMUHHEI 2 1 https://m.edsoo0.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 TO3HAHUS 2 1 bubmorexa LOK
: https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2.IlepBoHayasibHbIe CBEeICHUS 0 CTPOCHUM BelllecTBA
2.1 CrtpoeHue BelecTBa 1 bubmmorexa HOK
' p = https://m.edsoo.ru/7f416194
29 JlBmokeHre M B3aMMOJICMCTBHE  YaCTHII 2 1 bubanorexa HOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnuoreka [HOK
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3./IBuskeHHe M B3auMojieiicTBHE TeJl
bubnuoreka HOK
3.1 MexaHuHeckoe ABIkeHne 3 https://m.edsoo.ru/7f416194
bubnuoreka HOK
3.2 Muepuus, Macca, mioTHoCTs 4 1 https://m.edso0.ru/7f416194
bubnuoreka HOK
3.3 Cra. Buer cnn 14 1 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 21
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https://m.edsoo.ru/7f416194

Pa3nen 4./1aBnenne TBEPABIX TeJl, dKUAKOCTEH M ra3oB

41 Hasnenune. Ilepemaua paBiieHUS TBEPABIMU 3 bubaunoreka HOK
' TeJIaMU, KUIKOCTIMHU U Ta3aMu https://m.edso0o.ru/7f416194
bubnnoreka LHOK
4.2 JlaBIierHe KIKOCTH > https://m.edso00.ru/7f416194
bubnnoreka LHOK
4.3 Atmocepnoe Jasneiie 6 https://m.edsoo0.ru/7f416194
44 JleiicTBHE KUJIKOCTU U ra3a Ha NOrPYKEHHOE 7 3 bubnuoreka HOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Paszpgen 5.PaboTa 1 MOIIHOCTB. JHeprus
bubnnoreka HOK
> Pabora u mompgocTs 3 ! https://m.edsoo.ru/7f416194
bubnnoreka HOK
5.2 Tpoctsie MexaHH3MEI > . https://m.edsoo0.ru/7f416194
bubnmmoreka IHOK
53 Mexauuueckas sHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 13
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThbI pecypest
Pasnen 1.TennoBble siBaeHUsI
11 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
' P m https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
12 Terossie mporecce! 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2.2yeKTpuYecKue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TEJIa U 7 1 bubnuotexa [JOK
' UX B3aHMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHutibie spicHis 0 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 ICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 145
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m HpOrpaMMEI Beero Ko;Tpo.m,m,le HpﬁaKanecm/le 06pazoBaTeIbHbIE
padoTsI padoThI pecypest
Pasznen 1.Mexanuueckue siBJIeHUs
11 MexaHn4ecKkoe JBMKEHHE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OITMCaHUS https://m.edsoo.ru/7f41a4a6
. bubnuotexa [JOK
12 Baanmoperictene Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3axonnI coxpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2.Mexannyeckue K0J1e0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2.2 MexaHu4ecKne BOJHBI. 3BYK 8 1 3 https://m.eds0o.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znesn 3.9/ieKTpPOMArHuTHOE 10JI€ M 3JIEKTPOMATHUTHBHIE BOJIHBI
31 DIEeKTPOMAarHuTHOE MOJe U 6 2 bubnuoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3nen 4.CBeroBbIe IBJICHUS
bu6mmoreka [JOK
4.1 3aKOHBI PACIIPOCTPAHEHUSI CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI M onTHYECKHE TPUOOPHI 6 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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bubnuoreka [IOK

4.3 Pasnoxxenue 6enoro cBera B CIIEKTP 3 2 https://m.eds00.ru/7f41a4a6

Hroro no pazgeny 15

Paznea S.KBaHTOBBIE SIBJICHUS
bu6mmoreka [{OK

51 Hcnyckanue u moriomneHrne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK

5.2 Crpoemme aTomHoro sjpa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK

5.3 SInepHbIe peakiuu ! 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pa3nes 6.IloBTOpHUTE/ILHO-00001IAIOIINIE MOYIb

6.1 [ToBTOpeHue u 06001IeHNE CONepHKAHUS 9 5 bubnuoreka [JOK

' Kypca Gusuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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