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HOACHUTEJBHAS 3AIITMCKA

[IporpamMma no ¢pu3uke Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHuUs COCTaBICHA Ha OCHOBE MOJIOKEHUHN 1
TpeOOBaHUH K pe3ysibTaTaM OCBOCHHS Ha YIriyOJIEHHOM ypOBHE OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl,
npeactaBieHHbIXx B PI'OC OO0, a Takxke ¢ yuétoM (denepanbHO pabouel mporpaMMbl BOCIIUTAHUS U
Konuenmun npenoaaBanus yueOHoro npeamera « Dusukay.

Copep:xanue MporpaMMsl 1o (U3HMKe HAMPaBICHO Ha YAOBIETBOPEHUE MOBBIIICHHBIX 3alIPOCOB
o0yyaromuxcs, CTpeMsIIuxcs K 6osee riay0oKoMy OCBOCHHIO (PU3MYECKUX 3HAHHMA, 1 Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00y4aromuxcs. B mporpamme no ¢u3uke y4UThIBalOTCS BOZMOKHOCTH
ydebHoro npenMeta B peanuzanuu TpedoBannit ®I'OC OO0 k miaaHupyeMbIM JINYHOCTHBIM U
MeTanpeIMETHBIM pe3yJbTaTaM 00yUYeHHs, a TAKKE MEKIIPEIMETHBIE CBS3U €CTECTBEHHO-HAYUHbIX
y4eOHbIX IPEMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[Iporpamma no ¢pu3MKe yCTaHABIMBAET paclpeeicHHe Y4eOHOro MaTepuaia mo rojaam ooydeHnus (1o
KJjlaccaMm), IpeJyiaraeT NPUMEPHYIO MI0CIEA0BATEIbHOCTD U3YUYEHUS TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS
MIPEIMETHOTO COIEPKAHUSI U yu€Te BO3PACTHBIX OCOOCHHOCTEHN 00yYatOIINXCS.

[Tporpamma no ¢u3uke pa3paboTaHa C LEIbI0 OKa3aHUS METOIMYECKOM MOMOIIN YYUTEIIO B CO3/JaHUN
paboueii mporpaMMsl 0 y4eOHOMY MPEAMETY.

®dusnKa ABISETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX YU€OHBIX MTPEMETOB, TOCKOIBKY
(bU3UYECKre 3aKOHBI JISKAT B OCHOBE MPOIIECCOB M SIBICHHH, H3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMHEH
U pU3NUECcKOi reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO KAPTUHY MUPA, IPEAOCTABIISAET
HauboJee scHble 00pa3iibl NPUMEHEHUS! HayYHOr0 METO0/1a IO3HaHMSI, TO €CTh CII0C00a MOIy4YEeHUS
JIOCTOBEPHBIX 3HAHUM O MHpE.

Opna 13 I1aBHBIX 337124 GU3NYECKOr0o 00pa30BaHus B CTPYKType oOLIero o0pa3oBaHus COCTOUT B
(bopMHpPOBAHNHN €CTECTBEHHO-HAYYHOU TPAMOTHOCTH U MHTEpeca K HayKe Yy 00y4aroImuxcs.

Nzyuenne ¢pusnku Ha yriyOaEHHOM ypOBHE MpeAINoIaraeT yBepeHHOe BIaIeHHe CIeIyIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHI €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!

HAy4YHO OOBSCHATD SBJICHUS;

OLIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O HCCIIeIOBAHUS;

MHTEPIIPETUPOBATH JaHHBIE U UCTIOJIb30BaTh HAYYHbIE OKA3aTEIbCTBA AJIS TIOJYyUEHUS BBIBOJIOB.

Henu nzyuenust pu3nku Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus onpezeneHs B Konuenmmu
npenoaaBaHus yueOHoro npenmera « Pusnkay B 00pa3zoBaTeIbHBIX opranu3amusax Poccuiickoit ®enepanuu,
peanu3yomuX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrPaMMbl, YTBEpkKAEHHOU petenneM Komternu
MunuctepctBa npocserienus Poccuiickoit @enepanuu (nmporokosn ot 3 nekadps 2019 r. Ne [1K-48H).

Lenu n3yuyenus Gu3MKu Ha yriayOiIEHHOM YpOBHE:
pa3BUTHE UHTEpEca U CTPEMIICHUSI 00YUYaOIMXCsl K HAYYHOMY M3YUYEHHUIO IPUPOJIbI, Pa3BUTUE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUN O HAYYHOM METO/E M03HaHUs U (OPMUPOBAHUE UCCIIEI0BATEIHCKOTO OTHOILICHUS
K OKPY’KaIOLUM SIBIICHUSM;

(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3ysIbTaTa U3y4eHHsI OCHOB CTPOCHUSI MaTepUu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKU;

(dbopMUpOBaHNUE YMEHUN IPUMEHSTh (PU3NUECKHE 3HAHUS U HAy4YHbIE JOKA3aTeIbCTBA Il OObSICHEHUS
OKpY>KaIOIINX SIBJICHU;

(dbopMUpOBaHUE NIPEJICTABICHUN O posii GU3UKH JUIsl pa3BUTUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;

pa3BUTHE MPEJICTABICHUN 0 BO3MOXKHBIX chepax Oymyiei mpodecCHoHaTbHON AesITENHbHOCTH, CBSI3aHHOM C
(bU3MKOI, MOArOTOBKA K AaJbHENIIIEMY O0YUYEHHUIO B 3TOM HAIPaBICHUU;

(¢bopMHpOBaHNE TOTOBHOCTH K JaJIbHEHIIEMY U3yUYEHHUIO (PU3UKU Ha yIriyOJEHHOM ypOBHE B paMKax
COOTBETCTBYIOLIUX Npoduiieil 00yueHus: Ha ypoBHE CpPEHEro o0IIero o0pa3oBaHusl.

JlocTrxkeHre dTUX [EJIeH MPOrpaMMEbI IO (PU3HKE Ha YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHUs
o0ecrnieunBaeTcs pelieHrueM CIeIYIOINX 3a1ayu:
pHOOpeTeHNe 3HaHUI O TUCKPETHOM CTPOEHUU BEIIECTBA, MEXAHUYECKUX, TEIVIOBBIX, JJIEKTPOMATrHUTHBIX
Y KBaHTOBBIX SIBJICHUSX;
pHOOpeTeHne YMEHUHN aHAIM3UPOBaTh U OOBACHATH (PM3NYECKUE SIBJICHHUS HA OCHOBE N3YYEHHBIX
(bu3MYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;



OCBOEHHUE METOJIOB PEIICHHUs PACUETHBIX M KaUeCTBEHHBIX 337124, TPEOYIOIMUX CO3TaHUS M UCIIOJIb30BAHHUS
buznyeckux Mozenei, BKIYas TBOPUECKHE U IPAKTUKO-OpPUEHTUPOBAHHBIE 3a/1a4H;

pa3BHUTHE UCCIIEIOBATEILCKUX YMEHUI: HAOMIOIATh SIBICHUS U U3MEPITh PU3NIECCKUE BEIININHBI,
BBIIBUTATh TUIIOTE3bI U MPEIaraTh SKCIEPUMEHTAIbHbBIE CIIOCOOBI UX MPOBEPKH, MIIAHUPOBATH U
MIPOBOJIUTH ONBITHI, IKCIIEPUMEHTATIbHBIE UCCIIEIOBAHNUS, aHAJTU3UPOBATh MOJIYYECHHBIC TAHHBIE U 1€T1aTh
BBIBO/IbI;

OCBOCHHE PUEMOB pabOoThI ¢ HH(pOpMaIuel (Hru3ndeckoro copepKanus, BKI0Yask HHOOPMAIHUIO O
COBPEMEHHBIX JIOCTIKEHUAX (PU3UKU, HHTEPIIPETAlUA U KPUTHUECKOE OLIEHHBaHNE UH(POpMAIUY;
3HaKOMCTBO CO cepamu MpodeccuoHaNTbHOMN NeATebHOCTH, CBI3aHHBIMU C (PU3UKOW, 1 COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha uzyyenue ¢pusuku (yriayOnEHHbIN ypOBEHb) HA YPOBHE OCHOBHOTO O0IIEr0 00pa30BaHMs OTBOJUTCS
340 gacoB: B 7 kiacce — 102 yaca (3 yaca B Hezeno), B 8 kiacce — 102 yvaca (3 yaca B Hezenio), B 9 kiacce —
136 gacoB (4 yaca B HEZIETIO).

COIEPKAHUE OBYYEHUSA

7 KIIACC

Pazgea 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKILEr0 MUPa.
du3nka — Hayka o Ipupoe. SABiaeHust npuposl (3JIEMEHTHI COACPKAHUS, BKIIOYAIOLIUE MEXKIIPEIMETHbIC
cBs3u). Du3nvecKre SBICHUS: MEXaHHUECKHUE, TETUIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC,
3BYKOBBIE.
duznueckue BenuunuHbl. PasmepHocTs. Equaniet pusndeckux BenuunH. M3Mepenue GU3ndecKux BETHYNH.
Oranonsl. Pusndeckue npudopsl. Llena nenenus. [lorpemnocts u3mepenuit. [IpaBuna 6e3onacHoro Tpyaa
pu paboTe ¢ TabopaToOpHBIM 000pyI0BaHreM. MeXyHapoHast cucTeMa eauHUIl. [lepeBo1 BHECHCTEMHBIX
eauHul B eauHuUIbl CU.
Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE HAYKH U3Yy4aloT MpUpoy. EcTecTBeHHO-HAYIHBIA METO MIO3HAHUS:
HaOII0IeHUE, MOCTAHOBKA HAYYHOTO BOTIPOCA, BHIABI)KEHHE THIIOTE3, SKCIIEPUMEHT 10 TPOBEPKE TUIIOTES,
o0BsicCHeHHE HaOII01aeMOoT0 siBlieHus. Onrcanue GU3NIeCcKuX SBJICHUHN ¢ ITOMOIIBIO MOJICIICH.
Hemoncmpayuu.
MexaHudeckue, TEMIOBbIe, IEKTPUIECKUE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC SIBIICHHUS.
dwuznveckue MpuOOPHI U MPOIIeIypa MPSIMBIX HU3MEPEHUN aHAIOTOBBIM U IU(POBBIM TPUOOPOM.
Jlabopamopuwvie pabomot u onvimol.
Omnpenenenue 1EHBI ASNEHUS KAl K3MEPUTEIHHOTO PHOopa.
N3mepenue paccTossHAN.
N3mepenue mnomann u 06bEMa. MeToa najaeTku.
N3mepenne BpeMeHH.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenre pa3mMepoB ManbIx Tel1. MeTo psioB.
[IpoBeaenue uccienoBanus MO MPOBEPKE TUIOTE3bL: JaTbHOCTh MOJETA IIApUKA, ITYLHIEHHOTO
TOPU30HTAIBLHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTyCKa.
Pa3znen 2. [lepBoHayaibHble CBEeeHUS 0 CTPOCHUH BelllecTBA.
CtpoeHue BelecTBa: aTOMbI U MOJICKYJIBI, UX pa3Mepbl U MacChl. OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE
CTPOCHME BEILIECTBA.
JIBmxenue yactull BemiectBa. CBsA3b CKOPOCTH ABUKEHUS YACTHI] C TeMIeparypoidl. bBpoyHoBckoe
neuxenue. uddysus. BzanmoaeiicTBre 4acTull BEIECTBA: MPUTSKEHUE U OTTAIKUBAHUE.
ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOCHHE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTALITUICCKUX ) TEIL.
B3anMocBs3p Mex 1y CBOWCTBaMU BEUIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHO-MOJIEKYJISIPHBIM
cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
emoncmpayuu.
HaGmronenne 6poyHOBCKOTO JBHYKEHUS.
Habmonenue nudoysum.
HaGmronenue sinenuii, 00bACHIIONUXCS MPUTSHKEHUEM HIIA OTTAIKMBAHUEM YaCTHIl BEIIECTBA.
Jlabopamopuwvie pabomot u onvimel.
OreHnka nuaMeTpa aToMa METOJIOM PsiIoB (C UCTONIb30BaHUEM (oTorpaduii).
OnbIThI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
OnbITH 110 OOHAPYKEHUIO TEUCTBUS CHUJT MOJIEKYJISIPHOTO TMPUTSKEHUS.
Pa3pgen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl.



Mexannueckoe nemxenue. [yt u nepememnienue. PaBHoMepHOe U HepaBHOMEpHOE NBIKeHUE. CBOOOIHOE
MaJIeHUE KaK IpUMeEpP HEPAaBHOMEPHOTO ABMKEeHUS Tesl. CkopocTb. CpeHsiss CKOPOCTh IPU HEPABHOMEPHOM
JIBUKEHUU. Pacuér nmyTu U BpeMEHU IBUIKCHMUS.

I'paduku 3aBUCHUMOCTEN BEIUYUH, ONUCHIBAIOMNX IBHKeHUE. OOIIMe MOHATHS 00 OTHOCUTEIHHOCTH
nBrkeHus. ClI0)KEHHE CKOPOCTEH U1 TeJl, IBUKYILUXCSl TapalJIeNIbHO.

SBnenne nnepuyu. 3akoH MHEpIUU. B3anmoaeicTBre Ten Kak TpUYMHa U3MEHEHUSI CKOPOCTH JIBUKEHUS
Ten. Macca kak Mepa HHEPTHOCTH TeJla B MOCTYNaTelIbHOM JBUKeHUU. [1noTHOCTh BemecTBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B equHuIe 00bEéMa BeiecTBa. CMmecH U cruiaBbl. [loBepxHOCTHAS U
JIMHEWHAs IUIOTHOCTb.

Cuita Kak XapakTeprucTHKa B3auMoaercTBus Ten. Cuia ynpyrocty u 3akoH ['yka. I3MepeHue cuisl ¢
MOMOIIIbIO AUHAMOMETpA. SIBIeHHUE TATOTEHUs U cuia TsbkecTH. Cula TSKeCTH Ha Ipyrux miaHerax. Bec
tena. HeBecoMmocTh. CrokeHue CuJl, HAlIpaBJICHHBIX 10 OAHOM npsiMoi. PaBHogelcTByromas cuit. Cuna
TpeHMsl. TpeHHEe CKOJIbKEHNUS U TPEHUE MOKOs, BA3KOe TpeHUe. TpeHue B IpupoJe U TEXHUKE.
Hemoncmpayuu.

Habmtonenne MexaHM4YecKoro ABMXKEHHS Tela.

N3MepeHne CKOpOCTH MPSMOJIMHENHOTO JBUKECHUSI.

HaGmroienue sSBICHUSI HHEPITUH.

Habutoienne n3MeHeHus: CKOpOCTH P B3aUMOJIEHCTBUU Tell.

CpaBHEeHHE Macc M0 B3aUMOJICHCTBUIO TEIL.

Crno>xeHue CuI, HallpaBJICHHBIX TT0 OJTHOM MPSIMOM.

Jlabopamopusie pabomuvl u onvimol.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (ILIapHKa B )KUIKOCTH, MOJETH 3JIEKTPHUUECKOTO
aBTOMOOMJIS U TaK Jiajee).

Omnpenenenre cpeHeNl CKOPOCTU CKOJIbKEHUS OpycKa WK IIapuKa MO0 HaKJIIOHHON TUIOCKOCTH.
Omnpenenenre IIOTHOCTU TBEPIOTO TENA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskKeHUs (aedopMaluu) Npy>KUHbI OT MPUIOKEHHON CHUIIBI.
OnbITHI, AEMOHCTPUPYIOIINE 32aBUCUMOCTb CUJIbI TPEHHUS CKOJIbKEHHUS OT CHJIbI AaBJICHUS U XapakTepa
CONPHUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, AKUIAKOCTEH M ra3oB.

Hasnenue. Cuna nanenus. CnocoObl yMEHBIICHHS U yBEJIUYEHUS aBlieHus. /laBieHue raza. 3aBUCHMOCTb
JaBJeHHs raza oT 00béMa u Temreparypsl. [lepenada gaBieHus TBEPABIMH TeIaMHU, KUAKOCTSIMHU U Ta3aMH.
3axoH [lackans. [lneBMaTHUeCcKHE MaIIMHBI.

3aBUCUMOCTbD JaBIICHUS )KHUJIKOCTH OT TTyOUHBI MOTPpYKeHUs. [ uapocraTtnyeckuii mapagokc.
Coobmraromuecs cocypbl. I 'napapnuueckie MexaHu3Mebl. Vcnonb30BaHre BBICOKHUX /1aBJICHUH B
COBPEMEHHBIX TEXHOJIOTUAX. Y CTPONCTBO BOJONPOBOJIA.

AtMmocdepa 3emin 1 atmocdepHoe aaBneHue. [I[puunHbI cyecTBOBaHUS BO3AYIIHOW 000710YKN 3eMITH.
OmnbiT Toppuyennu. M3mepenue atMochepHOro JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AABJICHHS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOopbl 17151 u3MepeHus aTMOCQEPHOTo J1aBIEHUS.

JleiicTBHE KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJ0. BeITankuBaromias (apxumMe0oBa) cuiia. 3akoH
Apxumena. YciaoBre BOSHUKHOBEHHUS BbITAJIKMBAIOIIEH (apXuMen0Boil) cuiibl, noaTekanue. [InaBanue rei.
BosnyxomnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaya 1aBiaeHUs )KUIKOCTHIO U Fa30M.

Coobuarommuecs: cocypl.

I'mnpaBnnyeckuii npecc.

[TposiBnenue neiictBug aTMOCGHEPHOTO JaBICHUS.

Cudom.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM B KUIAKOCTh YACTH TeJa U MIIOTHOCTU
KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue muiaBaHys Tel: MJIaBaHUE WK NOTPYKEHHUE Tel B 3aBUCUMOCTH OT COOTHOILIEHUS TUIOTHOCTEN Tena
U KUAKOCTH.

Jlabopamopuwvie pabomot u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJIe OT 00bEMa MOTpyKEHHOHN B )KUJIKOCTh YaCTH Tela.
Onpenenenre BhITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B KUAKOCTb.



IIpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MACCHI TEJA.
OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAIOIIECH CUIIbI, IEMCTBYIOLIEH HA TEJIO B )KUIKOCTH, OT
00BEMa MOTPyKEHHOM B )KUIKOCTh YACTH TeJa U OT IJIOTHOCTH KUIAKOCTH.
KoHcTpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHUE JIOJIKH U ONIPEACIICHUE €€ IPYy30II0AbEMHOCTH.
Pasnea 5. PaGora m MOIHOCTDH. JHEprus.
Mexannueckasi paboTa Juisl CUJjl, HallpaBJIEHHBIX BJOJb JIMHUU NiepeMelieHus. MOIIHOCTb.
[TpocTbie MEXaHU3MBI: pblYar, BOPOT, OJIOK, MOJUCIACT, HAKIIOHHAS IIOCKOCTh, HOXXHUYHBIA MEXaHHU3M.
MowmenT cunbl. PaBHOBecue priuara. [IpaBuno momenToB. [IpuMmeneHne npaBuia paBHOBECHUS phlyara K
610Ky. «3omnotoe npaBuiio» Mexanuku. KI1JI npocTsix Mexanu3MoB. I[IpocTeie MexaHU3MBbI B OBITY, TEXHHKE,
JKUBBIX OPraHU3Max.
Mexannueckas sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [Ipespaienne oqHoro Buia
MEXaHWYECKOM YHEPIUHU B IPYroil. 3aKOH COXPAHEHHUs U MPEBPALCHUS YHEPTUN B MEXAHUKE.
Hemoncmpayuu.
[Ipumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopusie pabomul u onvimol.
UccnenoBanue ycinoBuii paBHOBECHS pblyara.
N3mepenue KII/l HakJIOHHOHN TUIOCKOCTH.
N3ydenue npaBuiia pblyara AJis HOJBUKHOTO U HEMOJIBUKHOTO OJIOKOB.
Onpenenenne KI1/] moaBuXHOT0 U HETOABUKHOTO OJI0KA.
Omnpenenenre pabOThI CHIIbI YIPYTOCTH MPU NOBEME IPY30B IIPHU MOMOIIH MOABUKHOIO OJIOKA.
N3ydeHne 3aKk0Ha COXpaHEHNUs MEXaHUUECKON SHEPTUH.

8 KUIIACC
Pa3nea 6. TenuioBble siBJ1eHUS.
OcCHOBHBIE MOJ0XKEHUS MOJIEKYJIIPHO-KMHETUYECKO TEOpUHU CTPOCHHUS BelecTBa. Macca U pa3Mepsl
aTOMOB M MOJIEKYJI. ONBITHI, TOATBEPKJAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM
TEOPHH.
Mogenu TBEPAOTO, KHUIKOTO U ra3000pa3HOro COCTOsHUI BenlecTBa. Kpucramueckue u aMmop@Hble Terna.
I'paden — HOBBII MaTepua A7 HOBBIX TEXHOJOTHH. TeXHONIOIMH MOJIy4eHHs HCKYCCTBEHHBIX aJIMa30B.
OOBsicHeHHEe CBOMCTB ra3oB, ®HJIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKEHHUH MOJIEKYIISIPHO-
KHHeTH4Yeckoi Teopuu. IloBepXxHOCTHOE HATsHKEHHE, CMauMBaHUE, KallWJUIIpHbIE IBJIEHU. TerioBoe
pacuImpeHue 1 cxkaTie. 3aBUCUMOCTh JIaBJICHUS Ta3a 0T 00bEMa, TEMIIEPATYPhI.
Temmnepatypa. CBsi3b TEMIEPATYPHI CO CPEIHEN KHHETHYECKON SHEPTUEH TETUIOBOTO JBHXKEHUS YACTHIL.
TemneparypHble HIKabI.
BuyTpennss sneprusi. Cnoco6bl U3MEHEHUs! BHYTPEHHEHN dHepruu: Terionepeaada u COBepIIeHne padoThl.
Bunel Tennonepenayn: TEMIONPOBOJHOCTh, KOHBEKLUS, U3TydeHHe. Bupl Temnonepenauu B Ipupoae u
TexHuke. HeoOpaTuMoCTh TEIIOBBIX TPOLIECCOB.
KonngecTBo TemioTsl. Y aenbHas TEIIOEMKOCTh BelllecTBa. Ternoo0MeH U TeII0BOEe paBHOBECHE. 3aKOH
Herotona-Puxmana. YpaBHeHue TemnaoBoro ajiaxca.
[TnaBneHue u OTBepAeBaHNE KPUCTAIIMUECKUX BEIIECTB. Y enbHas TeioTa miasiaenus. [lapoodpasoBanue
u KoHaeHcauus. Mcnapenue. Kunenue. Y aenpHas Temnora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI
KUIIEHUsI OT aTMOc(hepHOro naBieHus. HachlleHHbIH U HEHACHIIIEHHBIN Nap. BiaxHocTh Bo3ayxa.
OHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CrOPaHHUsL.
[Tpuniuns! paboTs! TermnoBbix Apurarenei. KITJ[ tennosoro nuraresns. TengoBble BUTAaTENIN U 3alUTA
OKpY’Karolen cpefpl. TernoBslie MOTEPHU B TETUIOCETSX.
3aKOH COXpaHEHMsI U ITPEBPALLIEHHS SHEPTUN B MEXAHUUYECKUX U TEIUIOBBIX IIPOLECCaX.
Hemoncmpayuu.
Habmtonenue OpOoyHOBCKOTO JABHKEHHS.
Ha6mronenue nuddysun.
Habmntonenue siBleHU MOBEPXHOCTHOTO HATSDKEHUS, CMAUMBAaHUS U KaITWIISIPHBIX SIBICHUI.
HabutoieHue TemnnoBoro pacivpeHust Ted.
V3meHeHue AaBlieHus ra3a Mpu U3MEHEHUH 00bEMa U HAarpEeBAHUU WU OXJIAXKICHHH.
[IpaBuiia u3MepeHus TeMIepaTyphl.
Bunsl Tenonepenayun.
OxJaxaeHne Ipu COBEPIICHUN PaOOTHI.
Harpeanue npu coBepiiieHHH padOThl BHEUTHUMH CUIIAMHU.
CpaBHeHHE TEMI0EMKOCTEN pa3IMYHbIX BELECTB.



HaOmronenue KuneHus.

HaGmronenne mocTossHCTBA TEMIIEPATYPhI MPH TTABICHUH.

Mopenu TeIIOBLIX ABUTATEIIEH.

Jlabopamopuwvie pabomot u onvimul.

OnbITH 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKCHHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAUIOB OBAPEHHOM COJIM WJIM caxapa.

N3mepenne Temneparypsl pu NOMOIIHU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.

OMnbITH 110 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHUSI Ta30B, KUIKOCTEH U TBEPABIX TEIL.

Omnpenenenue AaBJIeHUs BO3ayXa B OaJUIOHE MIMIPHIIA.

HccnenoBanue 3aBUCMMOCTH JIaBJICHUS BO3AyXa OT €ro 00bEMa M TEMIIEPATYPhI.

[TpoBepka rumoTe3bl TMHEHHON 3aBUCUMOCTH JITMHBI CTOJIOUKA KUIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TeMIEepaTyphl.

HaGmoienne n3MeHeHusl BHYTPEHHEH SHEPTUH Tella B pe3yabTaTe TeIuionepenayn U paboThl BHEITHUX CHIL.
UccnenoBanue siBIeHUS TEIII000MEHA TPU CMEIIMBAHUHU XOJIOIHON U TOPSYEH BOJIBI.

Omnpenenenre KOMMYECTBA TEIUIOTHI, MOJYYSHHOTO BOIOH MPH TETNIOOOMEHE ¢ HATPEThIM METANTNIECKUM
HWIAHAPOM.

Omnpenenenre MOIHOCTH TEIUIOBBIX OTEPh (3aK0H HproToHa-PuxmaHna).

Onpenenenne yaeIbHON TEIIIOEMKOCTH BELIECTBA.

UccnenoBanue npouecca uCnapeHus.

OnpeneneHre OTHOCUTEIBHOM BIAXXHOCTH BO3/yXa.

Omnpenenenue yAeIbHON TEMIOTHI TUIABJICHHUS JIbJIA.

Paznen 7. DiiekTpruyeckue 1 MarHMTHbIE SIBJICHUS.

Onektpusaius Ten. [[Ba poja anekTpudeckux 3apsaoB. BzaumoaeictBue 3apsokeHHbIX Tell. 3akoH KynoHa.
Onektpuyeckoe mosie. Hanpsxk€HHOCTH 2JIeKTpUIecKoro moJjst. [IpuHIUN Cynepno3uiinm dJIeKTPUIECKUX
noJieit (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTprueckux 3apsiioB. DiIeMeHTapHbIN dniekTpudeckuil 3apsn. Ctpoenue aroma. [IpoBoaHuky,
JIUBJIEKTPUKU U MTOIYIIPOBOIHUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsijia.

DNEeKTPUYECKUIA TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. ICTOYHUKH MOCTOSTHHOTO TOKA.
JleficTBUS SIEKTPUUECKOT0 TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B MeTalIax,
JKHJIKOCTSX U razax.

Dnektpuyeckas 1enb. Cuna Toka. DIEKTPUUECKOe HANpsKeHUe. AMIIEPMETP U BOJIBTMETP B LIEMU
MOCTOSTHHOTO TOKa. COMpOTUBIIEHNE TPOBOTHUKA. Y IEJTLHOE COMMPOTHBIICHHUE BelecTBa. 3akoH Oma st
yuactka nenu. [locnenoBaTenbHoe U napamieabHOE coeIMHEeHHEe MPoBOAHUKOB. DJIC B 11eTH MOCTOSTHHOTO
ToKa. 3akoH Oma n1s mosHoi nenu. [Ipasuna Kupxroga. Pacuér npocThix 31eKTpUYECKUX LIETIEH.
HenuneiHble 31€MEHTHI.

Pabota u MOLTHOCTB AJIeKTpUYECKOro ToKa. 3akoH J[koynsa-JIenna. Dnekrpuueckue Lenu U noTpeduTenu
ANIEKTpUYECKoii SHepruu B ObITy. KopoTKoe 3aMbIkaHue.

ITocTostHEBIC MarHuTEl. B3anMoIeiicTBHE IIOCTOSHHBIX MarHUTOB. MarauTHoe moje. MarauTHoe I1oJie
3eMId U €ro 3HaYeHue JJis KU3HU Ha 3emie. OnbIT Dpcerena. MarHuTHOE 1osie 3JeKTPUYECKOro Toka. OmbIT
Awmrepa. [IpumMeHeHre 3TEKTPOMArHuTOB B TEXHUKE. [|eiCTBME MarHUTHOTO TIOJIsl HA TPOBOJAHUK C TOKOM.
Cuna AMriiepa u onpejeneHue e€ HanpaBlIeHUsl. DIEKTPOJBUraTeNb OCTOSHHOIO ToKa. Mcronb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apanes. SABnenue snekTpoMarHuTHON HHAyKuuu. [IpaBumno Jlenma. Dnexkrporenepatop. CriocoOb
MOJTYYSHUS DJICKTPUUECKON SHEPTHH. DIEKTPOCTAHIIMKM Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.
DKOJOTHYECKHEe MPOOIEeMbI SJHEPTeTUKH. TOMIUBHBIC AJIEMEHTHI U AJEKTPOMOOHIIH.

Hemoncmpayuu.

DnekTpu3aus Tel.

JIBa pojia 3EKTPUUECKUX 3apsII0B U B3aUMOJEHCTBUE 3apSHKEHHBIX TEI.

Y CTpONCTBO U IEUCTBUE DIEKTPOCKOIIA.

DINIeKTpOCTAaTUYECKAs UHTyKIIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsA0B.

MopenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUUYECKOTO TMOJIS C TTOMOIIBI0 OyMaXKHBIX CYJITAHOB.

[IpoBOIHUKYN U AUDIIEKTPUKH.

W cTOYHUKH TOCTOSHHOT'O TOKA.

JlelicTBUs SIIEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KHIKOCTH.



I"a30BbIii pazpsa.
N3mepenne cuitbl TOKa aMIepMETPOM.
N3mepenue 31eKTpUuYecKOoro HarpsKEHUs: BOJIbTMETPOM.
PeoctaT 1 Mara3uH cCOnpoTHBIIEHUIA.
B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.
MopenupoBaHue HEBO3MOKHOCTH PA3AEIICHHS MIOJIOCOB MATHUTA.
MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Dpcrena.
MarnuTHO€ 1oJje Toka. JIeKTPOMAarHur.
JleficTBre MArHUTHOTO IOJISI HA POBOJIHUK C TOKOM.
DNEeKTPOABUTATEIb MOCTOSTHHOTO TOKA.
OnbiTel Papajnes.
DNEKTPOTreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuwvie pabomot u onvimul.
OnbIThI 110 HAOTIOACHHUIO STICKTPU3AIUH TEJ MPU CONPUKOCHOBEHUU U MHTyKIIUEH.
HccnenoBanue 1ecTBUS JIEKTPUYECKOTO MOJIS HA IPOBOJHUKH U TUAIEKTPUKH.
COopka 1 UCTIbITAHUE IIEKTPUUECKOH IETH MOCTOSIHHOTO TOKA.
UccnenoBanue 3aBUCMMOCTH CHJIBI TOKQ, MPOTEKAOIIETO YePe3 PE3UCTOP, OT HANPSHKEHUS HA PE3UCTOPE U
COMPOTHUBJICHUS PE3UCTOPA.
OMBITHL, AEMOHCTPUPYIOIINE 3aBUCHMOCTD YJICKTPUIECKOTO COMPOTHUBIICHUS MMPOBOIHUKA OT €T0 JITTUHBI,
IJIOIAIU TIOTIEPEYHOT0 CEYEHHS M MaTepuara.
Omnpenenenue yAeIbHOTO COMPOTUBIICHUS POBOTHUKA.
[IpoBepka nmpaBuiIa CIOKEHUS HANIPSKEHUH TIPU MOCIEA0BATEIbBHOM COEAMHEHUH IBYX PE3UCTOPOB.
[TpoBepka mpaBwmIa AJisi CUIIBI TOKA MIPU MapAJIIETFHOM COSTUHEHUN PE3UCTOPOB.
Omnpenenenne I/{C 1 BHyTPEHHETO CONPOTUBICHUS UCTOUHHUKA TOKA.
[Tposepka mpasui Kupxroda.
[IpoBepxka BbimosiHeHUs 3akoHAa OMa sl TOJTHOM LIeTH.
N3yuenre BOIbTAMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX JIEMEHTOB (JIaMITbl HAKAJTUBAHUS WITH
MOJIYITPOBOJIHUKOBOTO IUOAA).
Omnpenenenre pabOThHI 3MEKTPUUECKOT0 TOKA, UIYIIET0 Yepe3 PE3UCTOP.
Omnpenenenre MOITHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
Onpenenenue KI1/] narpeatens.
HccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUSI IOCTOSIHHBIX MArHUTOB.
N3yuenre MarHuTHOTO TIOJIS TOCTOSTHHBIX MarHUTOB MIPH UX OOBETUHEHNHN U Pa3ICICHUH.
HccnenoBanue AeMCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OMnBITHL, AEMOHCTPUPYIOIINE 3aBHCUMOCTh CHJIBI B3AaMMOICHCTBHSI KaTYIIKH C TOKOM M MarHuTa OT CHJIBI U
HAMpPAaBIICHUS TOKA B KaTYIIKE U OT HAIWYKS (OTCYTCTBUS) CEpACUHUKA B KATYIIIKE.
N3yuenune neicTBUS MATHUTHOTO TIOJISI HA IIPOBOJAHUK C TOKOM.
KoncTtpyupoBanue u usyueHue padoThl AIEKTPOABUTATEINS.
Nsmepenne KIIJI asekTpoaBuraTeIbHOM yCTaHOBKH.
OMBITH IO KCCIIETOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHIYKIIMU: HCCIICIOBAaHNE N3MCHEHUH 3HAUCHHUS U
HaIpaBJIE€HUsI MHIYKIIMOHHOTO TOKA.
9 KIIACC
Pa3znen 8. Mexanuveckne siBJICHHS.
Mexannueckoe nBrxeHne. MatepuanbHas Touka. CriocoObl ONMHUCaHUs MEXAHUYECKOTO JIBUXKEHUSI:
TaOIUUHBIN, Tpaduueckuii, anamuTuyeckuii. Cuctema orcuéra. OTHOCUTENILHOCT MEXaHUUYECKOTO
JIBU)KCHHSL.
BekropHble BeTUYMHBI, ONIEPALIMH C BEKTOPAMHU, MPOEKLIUU BEKTOpa. Pamnyc-BeKTOp MaTepuaibHON TOUKH,
MepeMeIIeHUE Ha IIIOCKOCTH. PaBHOMEpHOE NpsiMOTMHENHOE BM>KeHUE. HepaBHOMEpHOE TPSMOJIMHEHOE
nBikeHne. CpeliHssi © MTHOBEHHAsi CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHEHHOE IBI)KEHHE. Y CKOpEeHHEe CBOOOTIHOTO najieHus. OMbIThI
lanunes.
I'padmyeckas uHTEpIpeTaLIs YCKOPEHUS, CKOPOCTU, IPOHACHHOTO IIyTH U MepEeMEIICHUS JUIs
MPSIMOJIMHEHHOTO IBU>KCHHUS.
JIBuxeHue tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.



JIBuKeHwme 1Mo OKpYKHOCTH. JIMHEWHAs CKOPOCTh, YTIIOBasi CKOPOCTh, IEPHO] H YACTOTa OOpAIIEHUS TPU
PAaBHOMEPHOM JIBMXKEHUH MO OKPY>KHOCTU. CKOPOCTh U YCKOPEHHE MPU ABUKEHUU IO OKPYKHOCTH.
Bexkrop cunbl. PaBHOAEHCTBYIOIIAS CUIIA.

[Tepssiit 3akoH HetoToHa. BTOpoi 3akon HetoroHa. Tpetuii 3akon Hertotona. [IpuHuun cyneprno3uuyu Cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHUsI CKOJIbKEHHUSI, CUJIa TPEHHUSI TIOKOSI, IPYTHUE BUJIbI
tpenus. KoaddummenT tpenus.

JIBU>KEHHE TN 10 OKPY>KHOCTH IO, 1€UCTBUEM HECKOIBKUX CHUIL.

3akoH bepHynu u noxpéMHas cuia Kpbuia. COBpeMEHHBIE JIETaTENIbHbBIE allllapaThl, Cy/1a HA MOABOJIHBIX
KPBUIbSX, aHTUKPBLIO Ha CKOPOCTHBIX aBTOMOOMISAX. JIBI)KEHHE TT0€3/1a HA MAarHUTHOM MOIYIIIKE.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTeHUs. J|BU)KeHUE Tesl BOKPYT IPaBUTALIMOHHOTO LIEHTpa (B TOM
yuce mianet Bokpyr Comnuua). [lepas kocMuueckasi ckopoctb. HeBecOMOCTh U eperpy3KH.

PaBHOBecue maTepuaibHON TOUKU. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Teja ¢ 3aKperIEHHON
OCbI0 BpauieHusa. MoMmeHT cuisbl. LleHTp TsxecTu.

Nmnynbce Tena. M3menenne nmmynbca. UMnysibe cuiibl. YIpyroe U HEYNpyroe B3auMoJIeCTBUE. 3aKOHbI
M3MEHEHUS U COXPAHEHUs UMITyJIbca. PeakTUBHOE JIBUIKEHHE.

Mexannueckasi paboTa 1 MOIIHOCTb. PaboTa cuil TskecTH, ynpyroctu, TpeHus. CBsi3b S3HEpruu U padoTHhI.
[ToTenumanbHas sHEPrus Teja, MOJIHATOrO HaJl OBEPXHOCTHIO 3eMiIH. [loTeHInanbHas SHeprus CokaTon
npyxuHbl. KnHetnueckas sHeprusi. TeopeMa 0 KWHETHYECKON SHEPTUH. 3aKOH U3MEHEHUS U COXPaHEHUS
MEXaHUYECKOM IHEPTUH.

Hemoncmpayuu.

HaGmoienne MexaHn4ecKoro JBUKEHHS TeJla OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

CpaBHEHHE MyTel U TPACKTOPHUMA IBIXKCHHSI OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO PA3HBIX TEJl OTCUETA.
N3mepenne ckopoCcTH U yCKOPEHHUSI IPSIMOIUHEHHOTO ABUKEHUS.

HccenenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBHYKCHMUS.

HaGmroienne ABM>KEHUS Tela Mo OKPY>KHOCTH.

HaGmronenne MexaHM4eCKUX SIBJICHUH, IPOUCXOIAIINX B cucTeMe oTcuéra « Tenexkay mpu e€
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO KaOMHeTa (DU3HKH.

Habmtonienue paBHoBecus Tell, CBOOOJHOTO Ma/ieHus, KojieOaH!sl MasiTHUKA B MHEPIMAJIbHBIX CUCTEMAaX KakK
MOATBEPIKICHNUE TPUHIUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHHSI T€JIa OT €r0 MacChl U JEHCTBYIOIIEH Ha HETO CUJIBL.

Habmonenue paBeHcTBa CHIT IPU B3aUMOICHCTBUU TEll.

W3meHneHue Beca Tena nNpyu yCKOPEHHOM JIBUKECHHH.

[lepenaua ummynbca Ipy B3aUMOJEHCTBUM TET.

[IpeoOpa3oBanus SHEPTUU NPU B3aUMOAECHCTBUU TEN.

CoxpaHeHre UMITYJIbca TPH a0COTIOTHO HEYNPYTOM B3aUMOICHCTBUU.

CoxpaHeHne UMIyJIbCa TIPH YIIPYTOM B3aUMOICUCTBHUH.

Habmtoienue peakTUBHOTO ABMKEHUS.

CoxpaHeHue sHepruu npy cBOOOAHOM aICHUH.

CoxpaHeHue 3Hepruu Npy JBUKEHUU TeJla 101 JEHCTBUEM MPY>KUHBI.

Jlabopamopuwvie pabomot u onvimol.

KoHcTpynpoBanue Tpakrta sl pa3roHa U JaJIbHEHIIEro paBHOMEPHOTO ABUKEHUS IAPUKA UIIH TEJIEKKH.
Omnpenenenue cpeiHel CKOPOCTH CKOJIBKEHUS OpycKa WIIH JBUKEHUS IapUKa 110 HAKJIOHHOM MJI0CKOCTH.
OrnpezenieHre yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOMW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPY PAaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaYaIbHOU CKOPOCTH.
[IpoBepka rUMOTE3bI: €Clu MPU PABHOYCKOPEHHOM JIBHKEHUH 0€3 Ha4allbHOM CKOPOCTH MyTH OTHOCSITCS KaK
PsAI HEYETHBIX YHMCEIT, TO BpEMEHA OJITMHAKOBBI.

HccnenoBanue NBHKEHUS Tela, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JABJICHMSL.

Omnpenenenre Kod3pGUIUEHTa TPEHHS CKOTBKECHHUS.

Omnpenenenne KECTKOCTU MPY>KUHBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTeNeHH JedhopMaIiuu
MIPY>KUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHHS IPU PABHOMEPHOM JIBIKEHUU Tella IO TOPU30HTAIEHOM MOBEPXHOCTH.
Omnpenenenne pabOTHI CHITBI YIIPYTOCTH MIPH MOIBEME TPY3a € UCIIOIb30BAaHIEM HETIOABIKHOTO U
MOJIBI>KHOTO OJIOKOB.

Pa3znen 9. Mexanuveckne KoJjie0aHUsI U BOJHBI.



KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUN: IEpHO/I, YACTOTa, aMILIUTY/a.
["apmonnueckue konebanus. 3aTyxaromue Kojaedanus. BeiHyxaennbie koedanus. Pezonanc.
MaremaTHuecKuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpalenne sHepruu npu KosuedaTeIbHOM JIBUKECHUH.
Mexanundeckue BoiHbL. [IpononbsHble U nonepedHsie BOIHbL. CBOMCTBA MEXAHUYECKUX BOJIH:
unTepdepenus u qudpaxius. J[TrMHa BOJTHBI U CKOPOCTH €€ pacrnpocTpaHeHus. MeXxaHn4eCKre BOJIHBI B
TBEPAOM Telle, CeCMUYECKUE BOJIHBI.

3BykK. PacnipocTpanenue u oTpaxkeHue 3Byka. [ poMKOCTb 3ByKa U BbICOTAa TOHA. P€30HaHC B aKyCTHKE.
Wndpa3Byk u ynpTpa3Byk. Mcnonb3oBaHue yibTpa3Byka B COBPEMEHHBIX TEXHOJIOTUSX.
Hemoncmpayuu.

Ha6mronenue xonebanuii e moa qeHCTBUEM CHIIBI TSDKECTH U CHJTBI YIIPYTOCTH.

Habmntonenue koneOaHmii rpy3a Ha HUTU U Ha TIPYy’KUHE.

HaGmronenne BeIHYKIEHHBIX KOJIeOaHWH 1 pe30HaHca.

PacrmipocTpaneHnre npoAoabHBIX U MONEPEYHBIX BOJIH (HAa MOJIEIH).

Hab6mronenue natepdepeHuu u U pakiiuyd BOJIH Ha TOBEPXHOCTH BOJIBI.

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUI PE30HAHC.

Jlabopamopusie pabomol u onvimol.

Omnpenenenre 4acToThl U Mepro/ia KoueOaH!il MaTeMaTHYecKoro MasTHUKA.

Omnpenenenre 4acTOTHl U Mepro/ia KoeOaHUi MPY>KUHHOTO MAasITHUKA.

HccnenoBanue 3aBUCUMOCTH Meproa KoJieOaHUN Tpy3a HA HUTH OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepruoia KojeOaHU MPy>KHHHOTO MasiTHUKA OT MacChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH NepHOJIa KoJieOaHHH rpy3a, HOJABEUIEHHOIO K JIEHTE, OT MacChl Ipy3a.
OmnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIepro/ia KoneOaHui Mpy>KMHHOTO MasiTHUKA OT MaccChl Tpy3a
KECTKOCTH IIPYKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaAeHUsI.

Paspnen 10. DiieKTpOMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE MoJie. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHuTHBIX BOJIH. [llkana
AIIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHue 31€KTPOMArHUTHBIX BOJIH AJIs COTOBOM cBsi3u. Pannonokanus.
Kocmuueckas cBsi3b.

DnexTpoMarHuTHas npuposa cera. CkopocTh cBeTa. BonHoBbIe cBolicTBa cBeTa: MHTEphEPEHLINS U
T paxus.

Hemoncmpayuu.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

WuTepdepennus u nudpakuus cBera.

Jlabopamopuwvie pabomot u onvimel.

N3ydeHue cBONCTB 3JI€KTPOMAarHUTHBIX BOJH € OMOIIbI0 MOOMIIBHOTO TesedoHa.

[TpoBeneHue ONBITOB MO HAOMIOAEHUIO HHTEpPEepeHITUN 1 TUDPAKIIUU CBETA.

Paznen 11. CBeToBbIE AABJICHHS.

JlyueBast Mmozenb cBeTa U reoMeTpuyeckas ontuka. Microunuku cera. [Ipsimonunelinoe pacnpocTpaHeHre
cBeta. 3atmenust Connna u Jlynsl. Otpakenue cBeta. [Imockoe 3epkano. 3aKOH OTpa)kKeHUsI CBETA.
[Toctpoenue nzo0pa>keHuit, CPOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npenomieHus cBera. [lomHoe orpaxkenue ceera. Mcrnonp30BaHue MTOJTHOTO
OTpPa)KE€HUs B ONITUYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS CBS3b.

Jlunza, xon nyueil B muH3e. @opmyna ToHKOH JuH3bL. [locTpoeHune n3obpakeHuit, copMUpOBaHHBIX
TOHKOM MUH30i. OnTudeckas cucteMa (oToamnmnapara, MUKPOCKOIa U TeJeckomna. ['11a3, kak onTudeckast
cucreMma. banu3opykocTs U JalbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CrojkeHne CIeKTPaIbHBIX IBETOB. Jlucmnepcus
CBeTa.

emoncmpayuu.

[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonmyuyenne n300paKeHMIA B TUIOCKOM 3€pKalie.

[Ipenomnienue cBeTa.

OnrHuecKuii CBETOBOJI.

Xox myueit B coOMparoiiei JInH3e.

XoJ JIy4ell B pacCEeUBArOIEH JTUH3E.



[Tonmyyenue n300paXkeHU C TOMOIIIBIO JIHH3.

[Tpuntun aeiicTBus Goroanmapara, MUKPOCKOTA B TEIECKOTIA.

Mopeins rnasa.

PasnoxxeHue 6emoro cBera B CIIEKTP.

[Tomyyenue 6e10r0 CBeTa NpH CIOKEHUH CBETA Pa3HBIX [IBETOB.

Jlabopamopuwvie pabomot u onvimol.

HccnenoBanue 3aBUCUMOCTH yIJia OTPAXKEHUSI CBETOBOTO JIyda OT yrija HaJeHHus.

N3yuenune cBOMCTB M300paKeHUs B IJIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIICHUS OT yIJla MaJIeHusl CBETOBOTO Jy4ya Ha TpaHule
«BO3QYX—CTEKJION.

[Tommydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenue POKYCHOTO PACCTOSIHUS U ONITHUECKOM CHUITBI COOMPAIOIIECH JIMH3BI.

OMnBITHI IO PA3IOKEHUIO OEIOro CBETa B CHEKTP.

OnbIThI 10 BOCTIPUATHIO [BETA MPEAMETOB IIPHU UX HAOIIOACHUU Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHHS.

OmneiTel Pe3epdopaa u uranerapras Mojenb atoMa. Mogens aroma bopa. Mcmyckanue u morionieHue cBera
atoMoM. KBaHTbl. JInHeNH4aTbIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHusi. CTpoeHre aToMHOTO siapa. HykionHas Mozenb
aTomHoro siapa. M3oronsl. PannoaktuBHbie npeBpanienus. [lepuon nonypacnaaa atToMubIX siiep. JeiictBue
PaZOaKTUBHBIX U3TyUYE€HUH Ha KUBbIE OPraHU3MbI. 3alllUTa OT PAIMOAKTUBHOTO U3JIyUYEHHUS.

SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsJ0BOI0 U MAaCCOBOI0 YHCEN. DHEPIHsl CBSI3U aTOMHBIX SED.
Cs13b Macchl ¥ 3Hepruu. Peakuuu cunTesa u aenenud saep. Mcrounuku sneprun ComnHila u 38€37. SAnepHas
HHEPreTUKa. JKOJOTHUECKUE MPOOIIEMBI SACPHON SHEPTEeTHKH.

Hemoncmpayuu.

CriexTpbl U3JIy4eHUS U TOTJIOLIECHHUS.

CrieKTphl pa3IHyYHbIX T'a30B.

CrnexTp BoziopoJa.

Habmonienue TpekoB B kamepe BunbcoHa.

PaboTa cuéTurka MOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus uzinydeHus IpUpOAHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuwvie pabomot u onvimel.

HabutoieHne CromHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4YEHHUS.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPIHU YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paaroakTUBHOTO (oHA.

IHoBTOPHUTEIHLHO-00001IAKO NI MOTYJIb.

[ToBTOpUTENHEHO-00001AI0IINN MOy b IPEIHA3HAYEH JUIsl CHCTEMAaTU3aluu 1 0000IIeHNs TPEIMETHOTO
COJIEp’KAaHUS U OMbITA JESITEIbHOCTH, IPUOOPETEHHOTO MPU U3YUEHUHU BCETO Kypca GU3UKHU YIiTyOIEHHOTO
YPOBHS, @ TaKXKe Ui MOATOTOBKH K OCHOBHOMY I'OCYJJapCTBEHHOMY SK3aMEHY 10 (PU3HKeE.

B nporecce u3yueHus JaHHOTO MOJTYJISl pEAIM3YIOTCS U OJIYYaroT JajibHellee pa3BUTHe yueOHble
JIeHCTBUS, 00eCTIeUnBaIOILIUE TOCTHKEHUE TIPEIMETHBIX U METAIPEIMETHBIX PE3yJIbTaTOB 00yUeHus,
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: OOBSICHEHNE U ONMCAHUE SBJICHUI HAa OCHOBE
NpUMEHEHUs (PU3NUECKUX 3HAHUH, UCCIIe10BaTENbCKUE IEHCTBUS (BBIABUKEHHE TUIIOTE3, TOCTAHOBKA LIEIH
Y TUTAaHWPOBAHUE UCCIICIOBAHMS, aHATHN3 JaHHBIX U TIOJy4YeHHE BHIBOJOB).

[IpennourutenbHON GOPMOIT OCBOSHMSI MOAYJIS SIBISIETCS IPAKTUKYM, IPOrpaMMa KOTOPOTO BKJIIOYAET:
pelIeHre 3a7a4, OTHOCSIINXCS K Pa3IMYHBIM pa3zesiaM U TeMaM Kypca (pU3UKH, B TOM YHCTIe 3a/1a4,
MHTETPUPYIOUINX COJIEpP’KaHUE Pa3HBIX Pa3/IeNoB;

BBHITIOJTHEHHE Ta00PAaTOPHBIX paboT U OMBITOB (BKJIIOYAst pabOTHI U OMBITH U3 IEpEeYHEeN K paszienam Kypca) B
YCIIOBUSIX CAMOCTOSATEIBHOTO IIJIAHUPOBAHUS MPOBEACHUS UCCIIEI0BAaHUS, BBIOOpa 1 0O0CHOBaHUS METOAA
M3MEpEHUS BEIMYUH, COOPKH HKCIIEPUMEHTATBLHON YCTAHOBKH;

BBITIOJTHEHHE MTPOOJIEMHBIX 3a/1aHUi PAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3a4aHus [0 €CTeCTBEHHO-
HAYYHOU IPaMOTHOCTH), B TOM UHCJIE 3a/IaHU C MEKITPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ TPYNIIOBBIMU WJIM MHIUBUIYAIbHBIMU IIPOEKTAMH, CBSI3aHHBIMHU C COJIEpIKaHUEeM Kypca (DU3UKH.
W3ydeHne moBTOPUTENbHO-0000IIAI0IIEr0 MOIYJIS MOKET 3aKaHUMBATHCS MTPOBEIEHUEM THArHOCTHYECKON
paboThI 3a Kypc (pM3HKH YriTyOJIEHHOTO YPOBHS, BKIIFOYAIOIIEH 3a/1aHUsI pA3HOTO YPOBHSI CII0KHOCTH.
Pe3ynbTaThl BRINMONHEHUS JUATHOCTUYECKON pabOThl MOTYT MOKA3bIBaTh CTENIEHh TOTOBHOCTH O0YYAIOIINXCS



K OCHOBHOMY I'OCYJJapCTBEHHOMY dK3aMeHY 10 (PU3UKe, a TAKXKE CBUAETEIbCTBOBATh O JOCTUTHYTOM YPOBHE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YI'JTYBJIEHHOM YPOBHE OCHOBHOT'O OBHIET'O OBPA3OBAHUA

N3yyenne pu3nku Ha ypoBHE OCHOBHOTO 00IIET0 00pa30BaHus HAMpPaBIEHO HA JOCTH)KEHHE JTMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrate u3yuenus: GU3MKM Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHus y o0ydaronierocsi OyayT
c(hOpMUPOBAHEI CIEAYIONIUE INIHOCTHBIC PE3YILTAThI B YACTH:

I)nampuomuueckozo 6ocnumanus:

MPOSIBIICHUE HHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3MUECKON HAYKH,
[IEHHOCTHOE OTHOLIEHHE K JIOCTHKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

2)epasicoanckozo u 0yxo8HO-HPAGCHEEHHO20 60CHUMAHUA:

TOTOBHOCTbH K aKTUBHOMY YYacCTHIO B 00CYk/I€HUN OOIIECTBEHHO 3HAYMMbIX U THUYECKHUX IPoOIIeM,
CBSI3aHHBIX C TIPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHHUH (PU3UKH;

OCO3HaHHE BAYKHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIMIIOB B JAESTEIbHOCTH YUEHOTO;

3)acmemuyecko20 60CNUMARUA:

BOCHPHUATHE ICTETUYECKUX KauecTB (PU3MUECKON HaAyKU: €€ TApMOHUYHOTO MMOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, TaKOHUYHOCTH;

4)uennocmu Hayunoz2o no3Hanus:

OCO3HaHUE IIECHHOCTU (PU3NIECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI PAa3BUTHS
TEXHOJIOTH, BaYKHEUIIIEH COCTaBISAIONIEH KYJIbTYPHI;

OpHUEHTAIMS B ISATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HaYYHBIX MMPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS PUPO/IBL;

pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K HCCIIEA0BATEIHCKON e TEIILHOCTH,
5)popmuposanusa Kyiomypot 300p06ba U IMOUUOHATLHO20 ONAZONONYUUA:

OCO3HaHUE IIEHHOCTHU 0€301acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BaXKHOCTH
IpaBUJI O€30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HAa I0POrax, C AJIEKTPUUECKUM U TETJIOBBIM
000py/I0BaHUEM B JIOMAIIHHUX YCIOBHSIX;

c(OpMUPOBAHHOCTH HAaBbIKA Pe(IIEKCHH, IPU3HAHNE CBOETO IIPaBa Ha OIIMOKY U TaKOI'o K€ [paBa y
JIPYroro 4eyioBeKa;

6)mpy0oeozo éocnumanus:

aKTUBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30oBaTebHON OpraHu3aluy,
ropoja, Kpast) TeXHOJIOTMYECKOM U COIIMAIbHOM HaIlPaBI€HHOCTH, TPEOYIOIIMUX B TOM YHCIIE U (PU3NUECKUX
3HAHUM;

HWHTEPEC K MPAKTUUECKOMY U3YUEHUIO MPOECCHid, CBA3aHHBIX C (PU3UKOM;

7)IK0J102U4eCK020 60CRUMAHUA:

OpHEHTAaINs Ha PUMEHEeHHE (PU3NYECKUX 3HAHUH IJIs1 PEIICHHS 3a71a4 B 00IaCTH OKPYKAIOMIEH CPeIbl,
IJIAHUPOBAHUS TIOCTYIIKOB M OLIEHKH X BO3MOKHBIX MOCJEACTBUM I OKPY>KAIOIIEH Cpe/ibl;
OCO3HaHHE TI00ATLHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U MyTeH NX PEIICHHS;

8)aoanmayuu K usMEHAIOWUMCA YCTI08UAM COUUATLHOU U RPUPOOHOIL CPEObL:

MOTPEeOHOCTH BO B3aMMOICHCTBUH MPHU BBHITTOJTHEHUH MCCIICIOBAHUN U TTPOCKTOB (hPU3UIECKOM
HAMPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Y€pe3 MPAKTHIECKYIO ACITEIHHOCTD;

nOTpeOHOCTH B POPMUPOBAHUN HOBBIX 3HAHUM, yMEHHUH (POPMYITHUPOBATH HI€U, TIOHSATHUS, TUIIOTE3BI O
(bU3UIEeCKUX 00BEKTAX U SIBJICHUSX;

OCO3HaHUe Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIacTH (PU3UKH;

TJITAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PM3MUECKUX 3HAHUM;

CTpEeMJICHHE aHATM3UPOBATH U BBISABIISATH B3aMMOCBS3H MPUPOIBI, OOIIECTBA U IKOHOMUKHU, B TOM YHCIIE C
WCIIOJIH30BaHUEM (PU3UYECKHUX 3HAHUI;

OLICHKA CBOUX JICHCTBUH C YUETOM BIHMSHUS HA OKPYKAIOIIYIO CPEy, BO3MOKHBIX TI100aIbHBIX
MOCTIEICTBUIA.

METAINIPEJMETHBIE PE3YJIBTATBI



B pesynbrate ocBoeHuUs MporpaMmsbl 10 (PU3KKE Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs y
oOyuatorerocst OyayT chopMupoBaHbIMeTaNpeIMeTHbIe pe3yJibTaThl, BKIIIOUAIOIUE T03HABATEIbHbIE
YHUBEpCaIbHbIC yUeOHbIC ACHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YUCOHbIE IEHCTBUS,
pEryJISITUBHBIE YHUBEPCAJIbHbIE yUeOHbIEe JEHCTBUS.

ITo3naBaTe/1bHBIC YHHBepPCAJIbHbIE YUeOHbIE el CTBHUS

Ba3zoBrble Jloru4eckue AeicTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBJICHHI), KIACCU(PHUIIUPOBATH HX;
BBISIBJIATh 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B pacCMaTpUBaeMbIX (haKkTax, JAHHBIX U HAOIIOACHUSX,
OTHOCSALINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U NIPU U3YUEHUHU (PU3MUECKUX SBICHUN U IIPOLECCOB, J1EJ1aTh
BBIBOJIbI C UCII0JIb30BAHNEM JE€IyKTUBHBIX U MHIYKTUBHBIX YMO3AK/IIOUEHUH, BBIABUTaTh TUIIOTE3bI O
B3aUMOCBSI351X (PU3NYECKUX BEJIMYMH;

CaMOCTOSITENIFHO BBIOMPATH CIIOCO0 perieHus yueOHOH (pu3nuecKkoii 3ajjauu (CpaBHEHUE HECKOJIBKUX
BapHaHTOB pellIeHUs, BbIOOp Hanbosee MOoAXOSAIIEro ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHUEB).
ba3oBble uccienoBaTe/bCKue 1eHCTBHA:

MCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKII MHCTPYMEHT MO3HAHMUS,

MIPOBOJIUTH [0 CAMOCTOSATENBHO COCTABJICHHOMY IUIAHY OIIBIT, HECTIOXKHBIN (PU3MUECKUI SKCIIEPUMEHT,
HeOOJIbIIIOE HCCIeIOBaHNEe (DU3UIECKOTO SBJICHNUS,

OLIEHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTH UH(OPMAIIHIO, TOJYYEHHYIO B XOJI€ UCCIIEJOBAHUS HITU
AKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYITHPOBATh 00OOIIEHHUS M BBIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHNS,
OTIbITA, UCCIIEIOBAHMUS;

IIPOTHO3UPOBATH BO3MOXKHOE JajbHENIIIee pa3BUTHE (PU3UUECKUX MIPOIIECCOB,  TAK)KE BBIBUTATh
MIPENIOJIOKEHNS 00 X PA3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTAX.

Padorta ¢ unopmanmeii:

MPUMEHSTH Pa3INYHbIe METO/Ibl, HHCTPYMEHTBI U 3alIPOCHI TP MOUCKE U 0TOOpE HHPOPMAIIMK UITH TaHHBIX
C y4éTOM IpeUI0KeHHON yueOHOo! (pu3niecKoil 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(OPMALIMIO Pa3IMYHbIX BUIOB U (hopM
IIPEICTaBICHMUS,

OLIEHMBATh HAAEKHOCTh HH(DOPMALIUU IO KPUTEPUSIM, MTPEITI0KEHHBIM YUUTENEM UIH CPOPMYITUPOBAHHBIM
CaMOCTOSITEIILHO;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (POpMY IpesicTaBiIeHUs HH(DOPMALIUY U WILTIOCTPUPOBATD
pelaeMble 3a/1a4M HECJIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpadukoil 1 uX KoOMOMHALUAMU.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

B X0JIe 00CYXACHHS y4eOHOT0 MaTepHala, pe3yabTaToB JJa0OPAaTOPHBIX padOT U MPOEKTOB 331aBaTh
BOITPOCHI IO CYIIECTBY 00CYK/T1aeMOM TeMbI M BRICKA3bIBATh MJICH, HALICJICHHBIC HA PEIICHUE 3a/1a4l 1
nojjepKaHue 0JaroXenaTeIbHOCTH OOIIECHUS;

COTIOCTABIIATh CBOM CYXKACHUS C CYXKICHUSMU IPYTUX YIYACTHUKOB JIMAjIora, OOHAPYKUBATh Pa3INIne U
CXOJICTBO ITO3HUIIHUIT;

BBIpaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATH PE3YIBTAThl BBIMOIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIEA0BAHNUS,
MIPOEKTA);

MOHUMAThH U UCTIOJH30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYaIbHOU PaOOTHI PU PELICHUU
KOHKPETHOU (PU3HUYECKOM MPOOIEMBL;

MIPUHUMATH LIEJTU COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATh JEHCTBHUS 10 €€ JOCTUKEHHUIO: PACTIPEILIIATh
poiin, 00CyX)AaTh MPOIECCHI U Pe3yJIbTaThl COBMECTHOM pabOTHI, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, JOCTUTAsi KAUECTBEHHOTO Pe3yIbTara Mo CBOEMY HAIPABICHUIO U
KOOPJIUHUPYS CBOU JACUCTBUS C APYTHUMH YJIEHAMUA KOMAaH/IbI;

OLIEHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIILHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOICHCTBUSI.



PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranusanus:

BBISIBJISATH MPOOJIEMBI B KM3HEHHBIX M YU€OHBIX CUTYalUAX, TPEOYIOLUIUX IS pelIeHus] PU3NUeCKuX 3HaHUi;
OPHEHTUPOBATHCA B PA3JIUYHBIX MOAXO0aX NPUHATHS pelleHUH (MHAUBUAYaIbHOE, IPUHSITHE PEIICHUS B
rpy1nine, IpUHIATHE PELICHUI TPYNIoN);

CaMOCTOSITEJILHO COCTaBJIATh AJITOPUTM PELICHUsT GU3NUECKOM 3a/1aun WK TUIaH UCCIIEJOBAHUS C yUETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh Mpe/laraeMble BApUaHThI
pELICHHUI;

JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTELJIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IPeJUIaraTh IJIaH €€ U3MEHEHMUS,

OOBSICHATH IPUYMHBI JOCTHKEHUSI (HEIOCTUIKEHUS) PE3YJIbTATOB JI€ATEIbHOCTH, aBaTh OLIEHKY
nproOpPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD (B TOM UHUCIIE B XOJI BBIIIOJHEHHS (PU3NYECKOT0 HCCIIEI0BAHUS WIN
MIPOEKTa) HA OCHOBE HOBBIX 00CTOSITEILCTB, U3MEHHUBILUXCS CUTYyallUul, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJbTAaTa LENH U YCIOBHUIM.

CTaBUTH ce0sl Ha MECTO JIPYToro YeJIOBeKa B XOJIe CIopa UM IUCKYCCUU HAa HAyYHYIO TeMY, TOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTo.

MpU3HABaTh CBOE MPAaBO Ha OLIMOKY MPH pelIeHnH (PU3HUECKUX 3a7a4 WIH B YTBEPKIACHHUSIX HA HAYUHbIE
TEMBI U TaKO€ K€ IIPaBO APYTroro.

INPEAMETHBIE PE3YJIBTATHBI

K koHIly 00y4eHusi¢ 7 knaccenpeIMeTHbIE Pe3yIbTaThl Ha YTIyOJIEHHOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOIIUXCSl YMEHUI:

UCIOJIb30BaTh MOHATHA: (PU3UYECKHE U XUMUUECKHUE SIBIICHUS, HAOII0ACHNE, SKCIIEPUMEHT, MOJIEIb,
TUIOTE3a, €IMHULBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEpIOE,
KHUJIKOE, ra3000pa3Hoe), MEXaHUYECKOe JIBM)KEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHEWHOE),
TpaeKTOpusi, paBHOAEHUCTBYIOIIas cull, nedopmanus (ynpyras, rjiacTU4eckasi), HEBECOMOCTb,
COOOIIAIOIUECS COCYIbI;

YBEPEHHO pa3nnyarh sBieHus (aud@ysus, TernioBoe IBUKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIBHIKEHUE,
HEPABHOMEPHOE ABW)KEHUE, MHEPLIUS, B3aUMOAECUCTBUE TEII, PABHOBECHE TBEPBIX TEJI C 3aKPEIUIEHHON
OCBIO BpallleHMUs], llepeiaya JaBIeHHs TBEPAbIMU TEJIaMU, )KUJIKOCTSIMU U ra3aMu, aTMOC(EpHOE J1aBIICHUE;
IUIaBaHUE TeJ, IPEBPALCHUS MEXaHUYECKOM SHEPruK) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3UUECKUX SABJICHUN B OKpPY’KaIOIIEM MHUpeE (B TOM 4HCIe
¢buznyecKue SBICHUS B IPUPOJE: IPUMEPDI IBHKEHUS C PA3IUMYHBIMU CKOPOCTSIMH B KUBOM M HEXKUBOM
NpUpoJe, ACUCTBUE CUIT TSKECTH, TPEHUS, YIPYTOCTH B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(EpPHOTo
JTaBJICHMSI Ha KUBOM OpraHU3M, IJIaBaHUE PbIO, phlyaru B Tejle YeJI0BeKa), IPU 3TOM IEPEBOAUTD
NPAaKTUYECKYIO 3a7auy B y4eOHYI0, BBIIENIATh CYLIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;
OIHCHIBAaTh U3yUEHHBIE CBOICTBA Te U (PU3UUECKUE SBJICHUS, UCTIOIb3Ys PU3NUECKUE BEIIMYMHBI (Macca,
00BEM, IIIOTHOCTH BEILECTBA, BPEMs, IIyTh, CPEJIHSS CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tela,
CHWJIa TPEHUS, AaBJIEHUE TBEPJOTO Teja, JaBICHHUE CTON0A KUAKOCTH, BBITAJIKHUBAOIIAs CUJIa, MEXaHUYECKas
paboTa, MOIIHOCTb, IJICYO CUJIbI, MOMEHT CHJIbI, KO3()(HUIIMEHT MOJIE3HOTO AEHCTBHS MEXaHU3MOB,
KUHETHYECKas M TOTEHIMATIbHAS SHEPTHS ), IPH OMIMCAHUH MTPABHIBHO TPAKTOBATH (PU3NUECKUN CMBICIT
UCTOJIb3YEMBIX BEJIMUUH, UX 0003HAUYEHUS U €AMHUIBI (PU3NUECKUX BEJTMUMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEIMUHUHY C APYTHMH BEITMYMHAMH, CTPOUTH Ipa)MKu N3yUSHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINUMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SBJICHUS U MPOLIECCHI, HCIIOIB3YsI TPABHJIIA CIOXKECHUS CHIT
(Bosb 0JTHOM mpsiMoit), 3aKkoH I'yka, 3akoH [lackans, 3akoH ApxuMena, IpaBUiIO paBHOBECHS pbluara



(6;10Ka), «30710TOE MPABUIIOY» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHUYECKOM SHEPTHH, TIPU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

CTPOUTH MPOCThIE (PUZNIECKUE MOJIENTN PEaIbHBIX 00BEKTOB, IPOIIECCOB U SBJICHUH, BBIACIATH IPH TOM
CYLIECTBEHHBIE U BTOPOCTEIIEHHbIE CBOMCTBA OOBEKTOB, IIPOLIECCOB, SBJICHUH, IPUMEHSTH (PU3NYECKHE
MOJIENN 7151 00BACHEHHS (PU3UYECKHX MPOLIECCOB U PEIICHUs y4eOHBIX 3a/1a4;

OOBSICHATh (PU3UUECKUE SIBJICHUS, IPOLIECCH] U CBOWCTBA TEJ, B TOM YUCIIE B KOHTEKCTE CUTYallui MPaKTHKO-
OPHEHTUPOBAHHOT'O XapaKTepa, U peliaTh KaueCTBEHHBIE 3aJ]auH, B TOM YHCIe TPeOyoIue YUCICHHOTO
OLIEHUBAHUA XapaKTEPHBIX 3HAUYCHUN (PU3NYECKUX BEJIUYUH, IPU ITOM BBIOMPATh aJIEKBATHYIO (GU3UUECKYIO
MO/IETIb, BBISBIIATH IPUUUHHO-CIIEICTBEHHBIE CBSA3H U BHICTPAUBATh JIOTHUECKYIO LIEMIOYKY PaCCyKIEHUI ¢
OIOPON Ha U3YYEHHBIE CBOMCTBA (PU3NUECKUX SBICHUN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;
pemaTh pacuéTHble 3a1auu (B 2—3 AeCTBUSA) O U3y4aeMbIM TeMaM Kypca (GU3UKH, BEIOUpast aJleKBaTHYIO
(bU3NYECKyI0 MOJIEIIb, C UCIIOJIB30BAHUEM 3aKOHOB U ()OPMYJI, CBA3BIBAIOIINX (PU3HUECKHE BETUUUHBI,
3aIlMCBIBAaTh KPATKOE YCIOBHE U Pa3BEPHYTOE PEIICHUE 3a/1a4H, BBIABIATH HEJOCTAIOIINE UM U30BITOUHBIC
JlaHHbIe, 00OCHOBBIBATh BEIOOP METO/A PELICHUS 3a]JauH, UCIIOIb30BATh CIIPABOYHBIE IaHHBIE, IPOBO/IUTH
MaTeMaTHYeCKue MpeoOpazoBaHms U pacu€Thl, OLEHUBATH PEATUCTUYHOCTD NOJIYYSHHOTO 3HAYCHHUS
(bu3n4ecKoil BEIMUNHBI U ONPEAEIATh pa3MEPHOCTh GU3NYECKOI BEITMUNHBI, IOJIy4€HHON IPU PEIICHUN
3aJa4y;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOYKHO PEIINUTh IPU MOMOLIN PU3NUECKUX METOJIOB, U IIpeijiaraTh
OPHEHTUPOBOYHBIN CIIOCO0 pPelICHHs, B OIMCAHUN UCCIIEI0OBaHUS PACIIO3HABATH IPOBEPSEMOE
MpeIoioKeHne (TUIIOTe3y), MHTEPIPETUPOBATH MOJIYYEHHBIN pe3ynbTar;

MIPOBOJIUTH OMBITHI MO HAOMIOIEHHUIO (PU3HUECKUX SBICHUN MU (PU3MUECKUX CBOMCTB Tel (quddy3us,
TEIIOBOE pacUIMpPEHUE ra30B, IBJICHHE HHEPINH, N3MEHEHNE CKOPOCTH MPH B3aUMOJIEUCTBUH Tell, Iiepejada
JTABJICHUS KUAKOCTBIO M Ia30M, MPOSBICHHUE ACHCTBUS aTMOC(EPHOro 1aBiIeHus, IeHCTBHE IPOCTHIX
MEXaHU3MOB): (POPMYITHPOBATH MPENOI0KEHUE (TUITOTE3Y) O BOBMOXKHBIX pe3yiIbTaTaX HaOII0ICHUH,
CaMOCTOSITENIFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 060py0BaHus U (OPMYITMPOBATH BHIBOJIBI,
MIPOBOAMTH MPSIMbIE U KOCBEHHBIE U3MEPEHHSI PU3NUECKUX BEJIMUUH (pPacCTOSIHUE, IPOMEXKYTOK BPEMEHH,
Mmacca Teina, 00bEM Tena, Cuiia, TEMIepaTypa, IIOTHOCTh KUIKOCTH M TBEPJOTO Tella, CUila TPEHUS
CKOJIbJKEHUS, 1aBJICHUE BO3/1yXa, BHITAJKMBAIOIAs CUJIA, AEMCTBYIOIAs HA MOTPYKEHHOE B KUAKOCTD TEJO,
KO3(QUILMEHT MMOJIE3HOT0 JeHCTBUS MPOCTHIX MEXAaHU3MOB) C UCTIOJIb30BAHUEM aHAIOTOBBIX U IIUPPOBBIX
pruOOpoB, 00OCHOBBIBATH BHIOOP METOa U3MEPEHUs1, GUKCUPOBATH [TOKA3aHUs IPUOOPOB, HAXOAUTH
3HaYEHUE U3MEPSIEMON BEJIMUMHBI C TIOMOIIBIO YCPEIHEHUS PE3YyIbTaTOB CEPUM U3MEPEHUN U OLICHUBATh
MTOTPEIIHOCTh U3MEPEHUI;

IIPOBOJUTH HECJIOKHBIE HKCIIEPUMEHTAIbHBIE UCCIIEA0BAHMS 3aBUCUMOCTEN (PU3HMUECKUX BEITUYHH
(3aBUCUMOCTHU ITyTH PAaBHOMEPHO JBUKYLIETOCS Tejla OT BPEMEHU JBUKEHUS TeJa, CUIIbl TPEHUS
CKOJIL)KEHUS OT CUJIbl HOPMAJIbHOT'O JIaBJICHUS, KauecTBa 00pabOTKH MOBEPXHOCTEN T U HE3aBUCUMOCTH
CHJIbI TPEHUS OT IUIOIIA AU CONIPUKOCHOBEHUS TEJI, CUIIbI YIIPYTOCTH OT yJIJIMHEHUS IPY>KUHBL,
BBITAJIKUBAIOIIEH CUIIbI OT 00bEMA MOrpY>KEHHOM YacTH Tela M OT IVIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJIa, OT INTyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUM IJIaBaHUS TeJl, YCIOBUN
paBHOBECHsI pplyara 1 0JIOKOB): COBMECTHO C yuuTesieM (pOpMyJIUpOBaTh 3a/1a4y U FHUIIOTe3y UCCIET0BaHMS,
CaMOCTOSITENIbHO IJIAHUPOBAThH UCCIIEOBAHNUE, CAMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
C UCIIOJIb30BAHUEM MHCTPYKLUH, IPEICTABIATH [10JyYE€HHbIE 3aBUCUMOCTH (PU3NUYECKUX BEJTMUUH B BUJIE
TabJInL ¥ rpauKOB, OLIEHUBAThH IOTPELIHOCTH, JI€TaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEA0BaHUS;
co0Jro1aTh MpaBUiIa TEXHUKK O€30MaCHOT0 TpyJa MpH padoTte ¢ 1abopaTOPHBIM 000PYA0BaHHEM;
yKa3blBaTh IPUHLIUIIBI IEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP, JUHAMOMETD,
cooOmiaronmecs cocyabl, 6apoMeTp, pbluar, MOBMKHBIA U HEMTOJIBUKHBIHN OJIOK, HAKIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh MPUHIUIBI AEHUCTBHS U3YUYEHHBIX PUOOPOB, TEXHUYECKUX YCTPONCTB M TEXHOJIOTHYECKUX
MPOLIECCOB € ONMOPOI Ha X ONMUCAaHUsA (B TOM YHCIE: MOAIINITHUKY, YCTPOMCTBO BOAOIPOBO/IA,
TUJIpaBIMYECcKUil mpecc, CUPOH, MAHOMETP, BBICOTOMED, OPIIHEBON HACOC, APEOMETP), UCIIONIb3Ysl 3HAHUS
0 CBOMCTBaX (PM3NYECKUX SIBJICHUHN U HEOOXOUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbI U CXEMaTHYHbIE PUCYHKH W3YYEHHbBIX TEXHUUECKUX YCTPONUCTB, U3MEPUTEIbHBIX
prOOPOB U TEXHOJIOTUYECKHUX MPOLIECCOB MPU PELICHNH Y4eOHO-IPAaKTHYECKUX 3a/1a4;

MPUBOIUTH TIPUMEPHI (HAXOJUTH HHPOPMALIUIO O TPUMEPAX ) MPAKTUIECKOTO HCIIOJIb30BAHMS (PU3MUECKIX
3HaHUI B MOBCETHEBHOM JKU3HU JUIs oOecrieueHus 0€301MacHOCTH NP 0OpallleH|H ¢ TpuOopaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbs U COONIOIEHNS HOPM DKOJIOTUYECKOTO MOBECHUS B
OKpY>KaroIlei cpese;



OCYIIECTBIISATH OTOOP UCTOUHUKOB MH(popMarun pusnyeckoro coaepxanus B IHTepHETE, CaMOCTOATEIBHO
(bopMyaMpys NOUCKOBBIN 3aIIPOC, HA OCHOBE MMEIOIUXCS 3HAHUN U IyTEM CpPaBHEHUsI pa3IMYHbIX
MCTOYHUKOB BBIJEIATH MH()OPMAINIO, KOTOPast ABISETCS MPOTUBOPEUNBON MIIM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BATh MPH BBHITIOIHEHNU YUEOHBIX 3aJaHU HAYYHO-TIONYJSIPHYIO JTUTEpaTypy huznyeckoro
COJZIEpKaHus, CIIPaBOYHBIC MAaTEPHAJIbI, PECYPChI ceTH VIHTEepHET, BiaaneTh NpUEMaMU KOHCIICKTUPOBAHUS
TEKCTa, MpeoOpa3oBanus HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3 HCTOYHHUKOB
uHpOpMaLUU GU3UIECKOT0 COJIEPKaHMsL, B TOM YUCIIE MyOJINYHO JIe/IaTh KPaTKUE COOOIIECHUS O
pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCIEI0OBAaHUM, IPH 3TOM I'PaMOTHO MCIIOJIb30BaTh U3Y4EHHBIN
MOHATUIHBIN anmapaT Kypca (PU3MKH, COIIPOBOXKAATH BRICTYIIJICHHUE MPE3EeHTALINEH;

IIPY BBIIOJIHEHUH YUEOHBIX IPOEKTOB U UCCIIEAOBAHUM paclpeesiaTh 00s13aHHOCTH B IpyIIIE B
COOTBETCTBHUHM C ITOCTABJIEHHBIMHU 3a/1a4aMH, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA JEHCTBUI, aJleKBaTHO
OLIEHMBATh COOCTBEHHBIN BKJIa/l B A€ATEIBHOCTb I'PYIIIIbI, BBICTPAaUBAaTh KOMMYHUKAaTUBHOE
B3alMOJICIICTBUE, yUUTHIBasi MHEHUE OKPYKAIOLIHX.

K koHI1ly 00yueHusié 8 knaccenpeaMeTHbIE pe3yIbTaThl Ha YIiIyOJIEHHOM YPOBHE JJOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y O0YYArOIUXCS YMEHUI:

MCIIOJIb30BaTh MOHATHSA (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB U MOJIEKYJI, arperaTHble
COCTOSIHUS BEILIECTBA, KPUCTATNUECKUE U aMop(HbIE TeJa, HACHIIIEHHBIH 1 HEHACHIIEHHBIH Map, COCOObI
M3MEHEHHUs] BHYTPEHHEH SHEPTUHU, DJIEMEHTAPHBIIN 3JIEKTPUUECKUN 3apsi, TPOBOJHUKH, MOTYITPOBOAHHKH,
JTURJIEKTPUKH, HICTOYHUKH TTOCTOSTHHOTO TOKA, 3JIEKTPUUECKOE U MAarHUTHOE IOJIs, ONTHYECKasi CUCTEMa) U
CUMBOJIMYECKUH SI3bIK (PU3MKH NP PEIICHUN yUeOHBIX U MPAKTUUYECKHUX 33]1a4;

YBEPEHHO Pa3IuyaTh sIBICHU (TEIIOBOE pacIiupeHue (CKaTue), TEII0BOe paBHOBECHE, TOBEPXHOCTHOE
HaTsKeHHMEe, CMauMBaHKe, KallWJUIIpHbIE SIBJICHUS, UCTIapeHHe, KOHACHCAllUs, TUIaBlIeHUe, KpUCTaNIN3allns,
KUIIEHHE, CIIOCOOBI Terionepeauu (TEemIonpoBOAHOCTb, KOHBEKIINS, U3IyUYE€HHUE), TEIJIOBbIE TOTEPH,
AIIEKTpU3ALINA TeN, B3aUMOJCICTBHE 3aps10B, NEHCTBUS JIEKTPUUIECKOI0 TOKa, KOPOTKOE 3aMbIKaHUE,
B3alMO/JIEIICTBE MarHUTOB, AEMCTBHE MarHUTHOI'O IIOJIS1 HA IPOBOJHUK C TOKOM) IO OMMCAHUIO UX
XapaKTEepPHBIX CBOWCTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3UUECKUX SABJICHUN B OKpPY’KAIOIIEM MHUpE (B TOM YHCIIe
¢buznyeckue SBJICHUS B IPUPOJE: OBEPXHOCTHBIE U KaNWUISIPHBIE SIBICHUS B IPUPOJIE, KPUCTAIUIBI B
npupoze, uznydenue CoiHia, 3aMep3aHue BoA0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, Hes,
CHera, 3JIEKTPUUECKHE ABJICHUS B aTMOc(hepe, FIEKTPUUECTBO KUBBIX OPIraHU3MOB, MArHUTHOE 110J1€ 3EMIIH,
Jpeii¢ MoI0COoB, poiib MAHUTHOTO MOJIS U1 )KU3HU Ha 3eMile, OJISIPHOE CUSIHUE), IPU ATOM NEPEBOJUTH
MIPAKTUYECKYIO 3a/1a4y B yueOHYI0, BBIIEIIAThH CYLIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3NUECKUX SBICHHUI;
OIUCHIBATh U3YUYECHHBIE CBOMCTBA Te U (PU3NUYECKUE SBJICHUS, UCIIONB3Ys (PU3HMUECKUE BETMUNHBI
(TemriepaTypa, BHyTPEHHS SHEPTusl, KOJIMYECTBO TEIUIOTHI, paboTa rasa, yeiabHas TeII0EMKOCTh
BEIIIECTBA, y/AeIbHas TEIJIOTA IJIABJICHUS, yAeIbHas TeIJI0Ta MapooOpa3oBaHus, yAeabHas TeIIoTa
CrOpaHUs TOILIMBA, KO3PPUIMEHT MMOJIE3HOTO ACHCTBUSI TEIJIOBOM MAalllMHbI, OTHOCUTEJIbHAS BIaXKHOCTh
BO3/yXa, dJIEKTPUUECKUH 3aps, CUia TOKA, JIEKTPUUECKOE HANPSKEHUE, COIPOTUBIICHNE IPOBOIHUKA,
O/1C B Lenu nocTOsIHHOIO TOKA, 3JIEKTPUYECKOE YEIbHOE COIPOTUBIICHUE BELIECTBA, pab0oTa U MOIIHOCTh
AJIEKTPUUYECKOTO TOKA), IPH OMMCAHUM MTPABUIILHO TPAKTOBATh (PU3NUECKUN CMBICI UCIIOJIb3YEMBbIX BEJTHMUUH,
UX 0003HaYEHUS U €IUHULbI (PU3HUECKUX BEJIUYUH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bU3NUECKyI0 BEIMUUHY C APYTUMH BEIMYUHAMHU, CTPOUTH IPaUKK U3yUEHHBIX 3aBUCUMOCTEH (pr3nueckux
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHE ABJICHUS U MPOLECCHI, UCIOIIb3YsI OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA, ypaBHEHUE TEIJIOBOrO OanaHca, 3aKOH
COXPAHEHUs NIEKTPUYECKOTO 3apsAa, 3aKkoH KyioHa, IpUHLINII CYyNIEepHO3ULMH IIEKTPUUECKUX MTOJIEH, 3aKOH
Owma it yuacTka uenu, npasuia Kupxroda, 3axkon Oma asis motHoH 1enu, 3akoH Jxoyns-JIenna, 3akoH
COXpaHEHHUs SHEPTUH, TIPH ITOM Pa3INyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €0 MaTeMaTHYECKOe
BBIPaKEHHUE;

CTPOUTH MPOCThIE (PU3NUECKHUE MOJIENU pealIbHBIX 0OBEKTOB, IPOLIECCOB U SBJICHUHN, BBIACIATH IPH TOM
CYIIECTBEHHBIE 1 BTOPOCTETICHHBIE CBOMCTBA 0OBEKTOB, MTPOIECCOB, SBICHHUHA, TPUMEHSTH (PU3NIECKHE
MoJIeNIU 7151 00bACHEHHS (PU3NYECKHUX MPOLIECCOB U PEIIeHUs y4eOHBIX 3a/1a4;



OOBSICHATH (PU3UUECKHUE SIBIICHUS, IPOIIECCHI K CBOWCTBA TEJ, B TOM YMCJIE M B KOHTEKCTE CUTyalui
IIPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, U pelaTh KadeCTBEHHbIE 3a/1a4l, B TOM YHCIIe TpeOyrolue
YHCIICHHOTO OIICHWBAHUS XapaKTEePHbIX 3HAUeHUH (PU3HMUECKUX BEIMYHH, TIPU 3TOM BBHIOUPATh a/IeKBATHYIO
(GU3NYECKYI0 MOJIEIb, BBISBIIATh IPUYMHHO-CIIEICTBEHHBIE CBSA3U U BHICTPAUBATh JIOTHYECKYIO LIETOYKY
paccyXJIeHU C ONOPOi Ha N3yYEHHBIE CBOMCTBA (DU3NYECKUX SIBICHUH, (PU3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO pelIaTh pacy€THbIC 3a1a4H (C onopoit Ha 2—3 ypaBHEHHs) IO U3y4aeMbIM TeMaM Kypca (PU3HKH,
BbIOMpAas aIeKBATHYIO (PU3MUECKYIO MOJIENb, C UCIIOIB30BAHUEM 3aKOHOB U (DOPMYJI, CBSI3bIBAIOLINX
¢du3nUecKre BEJIMYMHBI, 3a[TUCHIBATh KPATKOE YCIOBHUE U pa3BEPHYTOE PEIICHUE 3a/1a4H1, BBISBIAT
HEIOCTAIOLIME NI N30BITOYHBIE JTaHHBIE, 000CHOBBIBATh BBIOOP METOJa PEILIEHHS 3a/1a4H, UCII0JIb30BaTh
CIpaBOYHBIE IaHHBIE, IPUMEHATh METO/Ibl aHAJIN3A PA3MEPHOCTEN, HCII0JIb30BaTh rpa)uuecKue METOIbI
peleHus 3aa4, IPOBOAUTE MaTeMaTHUECKUE IPeoOpa3oBaHUs U pacu€Thl, OLCHUBATh PEATUCTUYHOCTh
MIOJIYYEHHOT0 3HaYeHUS (PU3NYECKON BEIMUHUHBI U ONPEEIIATh Pa3MEPHOCTh (PU3NUECKON BETUUMHBI,
IIOJIyYE€HHOM IIPU PELICHUH 3a/1a4H;

pacro3HaBaTh POOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (PU3UYECKUX METOJIOB, U MpeAiaraTh
OPHEHTUPOBOYHBIN CIIOCOO PELIEHMs], B OIMCAHUU UCCIIEI0BaHUs PACIIO3HABATH IPOBEPSEMOE
IIPEII0JIOKEHNE (TUIIOTE3Y ), MHTEPIIPETUPOBATH MTOJIyYEHHBIN pE3yJIbTar;

IIPOBOAMTD OMBITHI 110 HAOIIOACHUIO PU3NUECKUX SBJICHUIN UM (U3NYECKUX CBOMCTB Tell (KanuUIspHbIe
SIBJICHUS, 3aBUCIMOCTb JJaBJIICHUS BO3JlyXa OT ero 00bEMa U TeMIepaTypbl, CKOPOCTH Mpoliecca OCThIBAHUS
(HarpeBaHwms) MPU UITYYCHUH OT I[BETA U3JIydaromel (TOrIomaoel) TOBEPXHOCTH, CKOPOCTh UCTIapEHUS
BOJIbI OT TEMIIEPATYPhI )KUAKOCTH U TUIOIIAIU €€ TOBEPXHOCTH, DJIEKTPU3ALIUS TNl U B3aUMOAECUCTBHE
AIIEKTPUYECKUX 3apsA0B, B3aUMOJICHCTBIE TOCTOSHHBIX MAarHUTOB, BU3yaJIU3alllsl MArHUTHBIX MOJIEH
IIOCTOSIHHBIX MarHUTOB, JENCTBUSI MAarHUTHOTO I10JI1 HA IPOBOJHUK C TOKOM, CBOIMCTBA 2JIEKTPOMAarHuTa,
CBOMCTBA AJIEKTPOABUTATENSI TIOCTOSHHOTO TOKA): (hOPMYJIUPOBATh IPOBEPSEMOE MPEATIONOKEHHE
(rumoTe3y) 0 BO3MOXHBIX pe3yibTaTax HaOIr0AeHUH, CAMOCTOATENIEHO COOMpPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 000PyIOBaHUS, OMIMCHIBATH X0/ ONbITA M (OPMYIUPOBATH BHIBOIBL;

MIPOBOJUTH IMIPSIMbIE U KOCBEHHbIE N3MEPEHUs (PU3NUECKUX BEITHMUUH (TeMIeparypa, OTHOCUTEIbHAS
BJIQXKHOCTh BO3/1yXa, CUJIa TOKA, HANIPSKEHHE, ylIelbHas TEMJI0EMKOCTh BEIIECTBA, COMPOTUBIICHUE
IIPOBOJIHHMKA, pa00Ta M MOIIHOCTB 3JIEKTPUYECKOTO TOKA) C UCIIOIb30BAHUEM aHAIIOTOBBIX U IIU(PPOBBIX
pruOOpoB, 00OCHOBBIBATH BHIOOP METOa U3MEPEHUs1, GUKCUPOBATH [TOKA3aHUs IPUOOPOB, HAXOAUTH
3HaYEHUE U3MEPSIEMON BEJIMUMHBI C TIOMOIIBIO YCPEIHEHUS PE3YyIbTaTOB CEPUM U3MEPEHUN U OLICHUBATh
MTOTPEIIHOCTh U3MEPEHUI;

MPOBOJUTH SKCIIEPUMEHTAIbHbBIE UCCIIEJOBAHUS 3aBUCUMOCTEN (PM3UUECKUX BETHMYUH (3aBUCUMOCTh
JTaBJICHMSI BO3/lyXa OT €ro o0bEMa 1 HarpeBaHUs WM OXJIAXK/I€HUs, UCCIIEIOBAHNE SIBJICHUS TEIJIO0OMEHA
IIPY CMEUIMBAHUH XOJIOJHOM U ropsiueil BObl, 3aBUCUMOCTb COIIPOTUBIIEHUS TPOBOJHHKA OT €0 JJIUHBI,
IUIOLIA/IM IOTIEPEYHOI0 CEUEHUS U YJEIBHOTO COMPOTUBIIEHHS BEIIECTBAa POBOAHMKA, CUJIbI TOKA,
IIPOTEKAIOILEr0 Yepe3 IPOBOAHMK, OT HANPSKEHHS HAa IPOBOAHUKE, UCCIIEOBAHUE TI0CIIEI0BATEIILHOTO U
MapajuIeIbHOTO COEAMHEHUH IPOBOHUKOB): COBMECTHO C yUHUTeNIeM (GOpMYJIMPOBATh 33]1a4y U TUIIOTE3Y
UCCIIEI0BAHMSI, CAMOCTOSATENIBHO [UIAHUPOBATh UCCIIEZIOBAHUE, CAMOCTOSATENILHO COOMPATh
AKCIEPUMEHTAJIbHYIO0 YCTAaHOBKY € UCIIOJIb30BAaHUEM UHCTPYKIUH, IIPEICTABIATh OIYYEHHbIE 3aBUCHMOCTH
¢u3nUecKrX BEIMYUH B BUJE TaOIUI] U IpaMKOB, OLIEHUBATH [TOTPELIHOCTH, A€IaTh BBIBOBI 10
pe3yJibTaTaM HCCIIE0BAHNUS;

co0uroaTh MpaBuia 6€30MacHOro Tpyia Npu padboTe ¢ 1abopaTopHbIM 00OPYIOBaHUEM;

XapaKTepU30BaTh MPUHIUIIBI AEHCTBUS U3YUEHHBIX PUOOPOB, TEXHUYECKUX YCTPONCTB U TEXHOJIOTHYECKUX
MIPOIIECCOB C OMOPOI HAa X ONMHUCAHUSA (B TOM YHCIIE: CUCTEMA OTOIICHHSI JOMOB, TUTPOMETP, MapoBast
TypOuHa, aMIIEPMETP, BOJBTMETP, CUETUHUK DJIEKTPUUECKON IHEPTHH, HIEKTPOOCBETUTENbHbBIE TPUOOPHI,
HarpeBartesbHbIe AIEKTPOIIPUOOPHI (IPUMEPHI), TPETOXPAHUTENN U UX IPUMEHEHHE B ObITY U TEXHUKE,
MIPUMEHEHNE TOCTOSTHHBIX MarHUTOB, AIEKTPOMAarHuTOB, 3JIEKTPOABUTATENb IOCTOSTHHOTO TOKA), UCTIOIb3YsI
3HaHUS O CBOMCTBaX (PM3UYECKUX ABJICHUN, HEOOXOIUMbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacrno3HaBaTh POCTbIE TEXHUUECKHUE YCTPOMCTBA U N3MEPUTENIbHBIE TPUOOPHI IO CXEMAM U CXEMATUYHBIM
pHUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUraTeslb BHYTPEHHETO CrOpaHus,
AIIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBbI 3JIEKTPUUECKUX LIETIEN ¢ TI0CIIEeI0BATEIbHBIM U MTapaljIeIbHbIM
COEZIMHEHHUEM JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LETeH,
HCIIOJIb30BaTh CXEMbI U CXEMaTHYHbIE PUCYHKH N3YYEHHBIX TEXHUUECKUX YCTPONUCTB, U3MEPUTEIbHBIX
nprOOPOB U TEXHOJIOTUYECKHUX MPOLIECCOB MPU PELICHNH Y4eOHO-IPAaKTHYECKUX 3a/1a4;



MPUBOIUTH MPUMEPHI (HAXOJUTh HHPOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO HCIIONIb30BAaHMS (PU3UYECKIX
3HaHUI B TOBCEAHEBHOM XKM3HU ISl 0OecTiedeHus1 0€30NaCHOCTH MPpU 00palieHuy ¢ mprudopamMu u
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 3/10POBbS M COOIIOIEHHS] HOPM 3KOJOTMYECKOTO IOBEJICHUS B
OKpY>Karlolleu cpee;

OCYILECTBIIATH MOUCK MH(OpMaIK (HU3NIecKoro coepkanus B IHTepHeTe, CaMOCTOATENBHO (hOpMyITupyst
MOMCKOBBIN 3aIlpOC, HA OCHOBE UMEIOIIUXCS 3HAHUM U CPaBHEHMSI TOTIOJTHUTEIbHBIX HICTOYHUKOB BBIIENIATH
UHPOPMALINIO, KOTOPast SBJISAETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh IIPU BHINIOJHEHUH YU€OHBIX 3aJaHUI HayYHO-TIOMYJIPHYIO TUTEPATypy PU3NUECKOTO

coJiep KaHus, CIIPaBOYHbIE MaTepUallbl, pecypchl ceTu MHTepHeT, BiajeTh npuéMaMu KOHCTIEKTUPOBAHUS
TeKcTa, MpeodpazoBaHusl HHPOPMAIIUN U3 OJJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3JiaBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPATKUE YCTHBIE cOOOIEeH!s, 000011as nHpopMaLuio u3
HECKOJIbKUX UCTOYHUKOB (PU3MUYECKOTO COJEPIKAHUS, B TOM YUCIIE MyOJINYHO IPEICTABISATh PE3YIbTaThl
MIPOEKTHOM MJIM UCCIIEI0BATENIBCKOM NeATEIbHOCTH, IPU 3TOM IPaMOTHO UCIOIb30BATh U3yUCHHBIH
MOHATUHHBIN anmapart Kypca (GU3uKH, COPOBOXKAATh BRICTYIIJICHHUE TTPE3CHTAIIUCH;

IIPY BBIIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIICAOBAHUH (PU3MYECKUX MPOLIECCOB PaCIIPEeNATh 00s3aHHOCTH
B IpYyII€ B COOTBETCTBUHU C MOCTABJICHHBIMU 3a7jauaMu, CJICUTh 3a BBIIIOJIHEHUEM IJIaHA IEUCTBUN U
KOPPEKTUPOBAThH €0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA/l B JCSATEILHOCTh TPYIIIBI, BEICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOCHCTBUE, IPOSBIISISI TOTOBHOCTD Pa3peniaTh KOH(DIUKTHI.

K koHIty 00yuenusié 9 knaccenpeaMeTHbIE pe3yIbTaThl Ha YTIIyOJIEHHOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y O0YYAIOITUXCS YMEHHI:

UCIIOJIb30BaTh MOHATHUSA (CHCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKCHHSI, HEBECOMOCTh U
MePEerpy3KH, MEHTP THKECTH, MEXaHHUECKHUE BOJIHBI, 3BYK, HH(PPA3BYK H yJIbTPA3BYK, JJIEKTPOMArHUTHBIC
BOJIHBI, PEHTT€HOBCKOE M3IIy4YCHHE, IIIKala YIEKTPOMArHUTHBIX BOJH, UICTOYHUKH CBETa, OM30PYKOCTh U
JATBHO30PKOCTh, CIICKTPHI UCITYCKAHUS 1 TIOTJIONICHHS, alb(a-, 0eTa- 1 raMMa-u3Ty4eHUs, H30TOIIHI,
SJIepHAs U TEPMOSJCpHAsl YHEPTeTHKA) U CUMBOIMYECKUH SI3bIK (PUBUKH MPU PEHICHUH YYeOHBIX U
MPAKTUYECKHX 3a7a9;

YBEPEHHO pa3NuyaTh SBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBIKEHHE, CBOOOTHOE TIAJICHHUE TEJI, ABM)KCHHE TI0 OKPY)KHOCTH,
B3aMIMOJICHICTBHE TEJ, PABHOBECHE MAaTEPUALHOU TOUKH, PEAKTUBHOE JBUKECHHE, HEBECOMOCTD,
KoyiebaTenbHOE IBMKEHUE (TapMOHUYECKHE, 3aTyXalolIHe, BEIHYKICHHbBIC KOJICOaHMs), PE30HAHC, BOJIHOBOE
JBUXKEHHE (paclpocTpaHeHHE U OTPaKeHHE 3BYKa, MHTepdepeHIus u qudpakius BOJIH), MPSIMOIUHEHHOE
pacrpocTpaHeHHe, OTPAKEHHUE U MPEIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHHUE
0enoro cBeTa B CIIEKTP U CIOXKEHHUE CIIEKTPATbHBIX 1IBETOB, €CTECTBEHHAS PAIMOAKTUBHOCTb,
BO3HWKHOBEHHE JIMHEWYIATOTO CIIEKTPA M3JTyUICHHUS) TIO OTIMCAHUIO X XaPAKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHUX JaHHOE (PU3NIECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHUE U3YYCHHBIX (DU3MUSCKUX SIBJICHUH B OKPYXKAIOMIeM MHUpPE (B TOM YHCIIC
dbuznyecKre SBICHHs B IPUPOJE: MPUIUBBI U OTJIHBBI, ABHKEeHUE TuiaHeT COIHeYHON CUCTEMBI, pEaKTUBHOE
JIBIKCHHEC KUBBIX OPTaHU3MOB, BOCIIPHSTHE 3BYKOB YKUBOTHBIMH, 3€MJICTPSICCHHE, CEHCMUYECKHE BOJTHBI,
I[yHAMH, 9XO, LIBETa TEJ, ONTUYECKUE SBJICHHS B IPUPOJE, OMOJIOTHUECKOEe ACMCTBHE BUTUMOTO,
YIBTPaUOJIETOBOTO U PEHTTCHOBCKOT'O U3ITyUYEHUH, €CTECTBEHHBIN PAJIMOAKTUBHBIA (OH, KOCMHUYECKHE
Jy4H, paANOaKTUBHOE U3TyYCHHE MPUPOJIHBIX MUHEPATIOB IEHCTBUE PAIUOAKTHBHBIX U3ITYYCHHUN HA
OpraHM3M YeJIOBEKa), IPHU ITOM MEPEBOIUTH MPAKTUYCCKYIO 3a7a9y B YICOHYIO, BBIJICISTH CyIIECTBEHHBIC
CBOICTBa (MpU3HAKK) PUINYECKUX SIBICHUM;

OIHCHIBATh H3yUYEHHBIC CBOMCTBA TeN M (PH3UUECKUE SBIICHUS, UCTIONB3YS PU3NICCKUE BEIIMIUHBI (CPEIHSIS
Y MTHOBEHHAsi CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBI)KEHUH, YCKOPEHHUE, IepeMeIIeHNe TTPH
PaBHOYCKOPEHHOM TIPSIMOJIMHEHHOM JIBHYKEHUH, YTIIOBasi CKOPOCTh, IIEHTPOCTPEMHUTEIIEHOE YCKOPECHHE,
CHUJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOTHOTO MaIeHUs, BEC Tela, IEHTP TAKECTH
TBEPAOTO TeJIa, UMITYJILC TeJa, UMITYJIbC CHJIBI, MOMEHT CHJIbI, MEXaHHUECKas paboTa U MOIIHOCTD,
MOTEHIMATbHAS SHEPTHS TEJIa, MOJHATOrO HaJl TOBEPXHOCTHIO 3€MJIH, IIOTCHIIMAIBbHAS SJHEPTHUS CIKATON
MPYXXUHBI, KHHETUYECKasi SHEPTHs, TIOJTHAS MEXaHUYeCKas SHePTHs, IEPUO U 9acTOTa KOJICOAHU, IEPUO/T
MaTEeMaTHUYECKOTO U MPYKUHHOTO MasITHUKOB, [UTMHA BOJHBI, [POMKOCTh 3ByKa M BHICOTAa TOHA, CKOPOCTb
CBETa, IMOKa3aTesb MPEJIOMIICHHSI CPEIBI), TPH OMUCAHUY MMPABHUIIHBHO TPAKTOBATH (PM3HMUECKUN CMBICT
UCTIOJIb3YEMBIX BEJTUYMH, UX 0003HAYCHUS U €AMHUIBI (PU3NICCKUX BEITMUNH, HAXOAUTh (POPMYIIHI,



CBSI3bIBAIOIME TAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMH BETMYMHAMHU, CTPOUTH rpa)uKy U3yUeHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U MPOLIECCHI, UCIOJb3YsI 3aKOH COXPaHEHHUs YJHEPTUH,
3aKOH BCEMUPHOT'O TATOTEHMS, IPUHIMII CYNIEPIO3UIIH CUJI, IPUHIIMIT OTHOCUTENIBHOCTH [ annes, 3aKOHbI
HeroToHa, 3aK0H COXpaHEHU UMITYJIbCA, TEOPEMY O KUHETUUECKOU dHEpruu, 3akoH I'yka, 3akoH bepnyiuuy,
3aKOHBI OTPAKEHMSI U IPEJIOMIIEHUS CBeTa, (POPMyYITy TOHKOH JIMH3bI, INIAHETAPHYIO MOJIEIIb aTOMa,
HYKJIOHHYIO MOJIEJIb @aTOMHOTO $pa, 3aKOHbI COXPaHEHUS 3apsI0BOI0 U MAaCCOBOI'O YHCEN MPU SAECPHBIX
peaKIMX, IPU ITOM Pa3InyaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA M €r0 MATEMaTHYECKOE BbIPAKEHUE;
CTPOUTH (PU3UUECKUE MOJEIH PeabHBIX 00BEKTOB, MPOLIECCOB U SIBICHUH, BBIIEIATH IPU 3TOM
CYLIECTBEHHBIE U BTOPOCTEIIEHHbIE CBOMCTBA OOBEKTOB, ITPOLIECCOB, SABJICHUH, IPUMEHSTH (PU3NUYECKHE
MOJIENU 7151 00BACHEHHS (PU3UYECKHUX MPOLIECCOB U PEIIeHUs y4eOHBIX 3a/1a4;

OOBSICHATh (PU3UUECKUE SIBJIICHUS, IPOLIECCH] U CBOWCTBA TEJ, B TOM YHCIIE€ B KOHTEKCTE CUTYallui PaKTHUKO-
OPHEHTUPOBAHHOT'O XapaKTepa, U peliaTh KaueCTBEHHBIE 3aJ]auH, B TOM YHCIe TpeOyolue YUCICHHOTO
OLICHUBAHMA XapaKTEPHBIX 3HAYCHUN (PU3NYECKUX BEJIUYUH, IPU TOM BBIOMPATh aJIEKBATHYIO (GU3NUYECKYIO
MO/JIETIb, BBISBIIATH IPUYUHHO-CIIEICTBEHHBIE CBA3HM U BHICTPAUBATh JIOTMUECKYIO LIENIOUKY pacCyKIECHUHN U3
2-3 maroB ¢ OMOPOi Ha U3yYECHHBIE CBOMCTBA (PU3NUYECKUX SBIICHUN, (DU3UICCKHE 3aKOHBI, 3aKOHOMEPHOCTH
U MOJIENH;

YBEPEHHO peliaTh pacu€THbIE 3a/1a4M 110 U3y4aeMbIM TeMaM Kypca (GU3UKH, BHIOUpast aJleKBaTHYIO
(U3NUECKyI0 MOIEIb, C UCIIOJIb30BAaHUEM 3aKOHOB U ()OPMYJI, CBA3BIBAIOIINX (PU3NUYECKHE BETUUUHBI,
3aMuChIBaTh KPATKOE YCIOBUE U Pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBISATH HEOCTAIONINE WK N30BITOUHbBIE
JTaHHbIe, 000CHOBBIBATh BHIOOP METOIa PEIICHUS 33a]]auH, UCIIOIb30BaTh CIIPABOYHBIE JaHHBIE, IPUMEHATh
METO/Ibl aHaJIN3a Pa3MEPHOCTEN, UCOIb30BaTh rpauecKre MEeTO/Ibl pEIIeHUS 3a/1a4, IPOBOIUTh
MaTeMaTHYeCKue MpeodpazoBaHms U pacu€Thl, OLEHUBATH PEATMCTUYHOCTD MOJTYYEHHOTO 3HAaYSHHUS
(bu3nYecKoil BENYMHBI U ONPENESITh pa3MEPHOCTh (PU3MUECKOMN BEIUYUHBI, TOTYYEHHON MPH PEeIIeHUN
3a/a4y;

pacrno3HaBaTh MPo0IEeMbl, KOTOPbIE MOYKHO PEIINUTh IPU MOMOLIN PU3NYECKUX METOJIOB, U MIpesiaraTh
OPHEHTUPOBOYHBIN CIIOCO0 pelIeHHs], B OIMCAaHUU UCCIIEI0OBaHUS PACIIO3HABATH POBEPSIEMOE
MpeIoIoKeHre (TUMOTE3Y), OLIEHUBATh MPAaBUILHOCTD MOPSAIKA IPOBEICHUS HCCIEA0BAaHNUS,
MHTEPIPETUPOBATH MMOITYUYEHHBIN pe3yibTar;

MIPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SBJICHUN WM (U3NUYECKUX CBOUCTB Tell (M3yueHue
BTOpPOTro 3akoHa HbpI0TOHA, 3aKOHA COXPAHEHNUS YHEPTUH, 3aKOHA COXPaHEHMsI UMITyJIbCa, AEHCTBUE 3aKOHA
bepHyiu 1 BO3HUKHOBEHHE NOBEMHOMN CHIIbI KpbUIa, 3aBUCUMOCTb NEPHOJIa KOJIEOaHHUH MPY>KUHHOTO
MasiTHUKA OT Macchl rpy3a 1 *KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUTUTYAbI MaJIbIX KOJIEOaHUH,
MPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETA, pa3jioKeHue 0eIoro cBeTa B CIEKTp, U3yUEHHUE CBOICTB
n300pakeHHsl B IUIOCKOM 3€pKaJie M CBOICTB N300paskeHUs IIpeIMeTa B COOMpAIOIIe IMH3e, Ha0I0IeH!e
CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIy4YeHHUS): (POPMYIHPOBATH IPOBEPSIEMOE MPEATIOTI0KEHHE
(runoTe3y) 0 BO3MOXHBIX pe3yibTaTax HaOIr0AeHUH, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3
M30BITOYHOTrO HabOpa 000PYOBAHUS, ONIUCHIBATH X0/ ONbITA U (OPMYIUPOBATH BHIBOIBL;

IPOBOJUTH ITPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeAessis cpelHee 3HaYeHUE U3MepseMoi
BEJIMYUHBI U ONPEEIIssl IOTPEIIHOCTh Pe3yIbTaTOB NPSIMbIX U3MEpPEHUH, 000CHOBBIBATH BHIOOD criocola
U3MepeHus (U3MEPUTEIBHOTO NpHoOopa);

IIPOBOJAMTH KOCBEHHbIE U3MepEHUs (PU3NUYECKUX BEJIIMYUH (CPEHssS CKOPOCTh U YCKOPEHUE Tella IIpU
PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHUE CBOOOAHOTO MaJICHHUs, )KECTKOCTh MPY>KUHBI, KOADUIIUEHT
TPEHMSI CKOJILKEHUSI, MEXaHU4YecKasi paboTa U MOIIIHOCTb, YacTOTa U MEPHOJ] KoJIeOaHUH MaTeMaTH4YEeCKOTro
U MIPY>KUHHOTO MasTHUKOB, (POKYCHOE PACCTOSIHUE cOOMparoleil TMH3BI U €€ ONTHYecKas CHuJia,
pPaZoaKTUBHBIN (OH) C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBHIX MPHUOOPOB: 00OCHOBHIBATH BHIOOP
METO/a U3MEPEHUs, IJIAaHUPOBATh U3MEPEHHSI, CAMOCTOSTENILHO COOMPATh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY,
BBIYHCIISTh 3HAUEHNUE BEJIMUMHBI U aHAIM3UPOBATh MOJyYEHHbIE PE3YJIbTaThl, OLIEHNBAs TOTPEIIHOCTD
pE3yJIbTaTOB KOCBEHHBIX U3MEPEHUN;

MIPOBOIUTH SKCIIEPUMEHTAIBHBIE HCCIIEOBAHUS 3aBUCUMOCTEH (PM3NUECKUX BEJTHMYUH (3aBUCUMOCTb ITyTH OT
BPEMEHU IPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaJlbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbI TPEHUS
CKOJIbYKE€HUS OT CHJIBI HOPMAJIBHOTO JIaBJIEHUS, Iepro/ia KoyieOaH! MaTeMaTH4eCKOro MassTHUKA OT JITTMHbI
HUTH, OIpeJIeJIeHUe YCKOPEHHs CBOOOIHOTO Ma/IeH!s, UCCIIeJOBAaHNE N3MEHEHHsI BETMUUHBI M HallPaBJIeHUs
MHAYKIIMOHHOTO TOKA, 3aBUCUMOCTD yTJla OTPA’KEHUS CBETa OT yIJla MaJeHUs, yria MPeJoOMIICHUS OT yria
[a/IEHUs] CBETOBOI'O JIyyda, UCCIIEI0OBAHNE TPEKOB: U3MEPEHNE SHEPTUHU YACTULBI [0 TOPMO3HOMY IyTH (110
dotorpadusm)): COBMECTHO ¢ yuuTeneMm (popMyIupoBaTh 3a7a9y U TUIOTE3Y UCCICIOBAHMUS,



CaMOCTOATCIIbHO INIAHUPOBATh UCCIICAOBAHUC, CaAMOCTOATCIILHO C06I/IpaTb OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
MPEJICTaBIATh MOTy4YeHHbIE 3aBUCUMOCTH (DU3HUECKUX BEJIMYUH B BUAE TAOIUI ¥ Tpa@UKOB, OLIEHUBATh
MOrpeIIHOCTHU, ACIaTh BBIBOABI IO PE3YyJIbTaTaM UCCIICAOBAHUS,

coOmro1aTh mpaBuiia 6€30macHOro TpyAa npu padoTe ¢ 1adbopaTOpHBIM 000PYIOBAaHUEM;

XapaKTepu30BaTh MPUHIUIBI IEHCTBHUS N3YUYEHHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUECKUX
IIPOLIECCOB C OMOPO HAa MX ONMHMCAHUSA (B TOM YHCIIE: CIIUIOMETP, AaTUYMKHU MOJI0KEHUS, PACCTOSHUS U
YCKOPEHUS, paKeTa, IXO0JIOT, OUKH, IEPUCKOTI, (hoToaImapar, MUKPOCKOII, TEIECKOI, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOI, T03UMETp, KaMepa BuiibcoHa), uCrosnp3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U
HGOGXOI[I/IMLIG (1)I/I3I/I‘IGCKI/IC 3aKOHOMCPHOCTH, UCIIOJIB30BATh CXCMbI U CXCMATHYHBIC PUCYHKH U3YUCHHBIX
TEXHUUYECKUX YCTPONUCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOIIECCOB IPU PEIIEHUU YUeOHO-
MPAKTUYECKHX 3324, ONITUYECKUE CXEMBI JIJIsl IIOCTPOSHUS H300pakeHUH B TUIOCKOM 3epKajie U
cobOuparomei JuH3e;

IIPUBOUTH MPUMEPHI (HAXOJUTh HHPOPMALIUIO O IPUMEPAX) MPAKTUYECKOTO HCIIOJIb30BAaHMS (PU3UYECKUX
3HaHWI B TOBCEAHEBHOM XKM3HU ISl 0OecriedeHus1 0€30IaCHOCTH MPpU 0OpalieHuu ¢ mprudopamMu u
TEXHNYCCKNUMU yCTpOﬁCTBaMH, COXpPaHCHUSA 310POBbA U CO6J'IIOI[CHI/I$I HOPM 35KOJIOTHYCCKOI'O TOBCACHUS B
OKpY>Karollleil cpee;

OCYILECTBIIATH MOUCK MH(OpMAIK (hrU3NYIECcKOro cofiepkanus B IHTepHeTe, CaMOCTOATENBHO (hopMyITupyst
IIOUCKOBLIN 3a11poC, HaXOAUTDh ITYTH OIIPCACICHUA JOCTOBCPHOCTHU HOJ'Iy‘-IGHHOfI I/IH(i)OpMaHI/II/I Ha OCHOBC
UMEIOIIUXCS 3HAHUN U JIOMIOJTHUTEIIBHBIX HCTOYHUKOB;

WCIIOJIH30BATh MPH BBITIOJHEHNWN YI€OHBIX 3aJaHI HAyYHO-TIOMYJISIPHYIO IUTEpaTypy GU3HIECKOTO
COJIep>KaHusl, CIIPABOYHBIE MaTepPHAIIbI, pecypchl ceTr HTepHeT, BiIaieTh NpuéMaMy KOHCTIEKTUPOBAHUS
TeKcTa, MpeodpazoBaHus HHPOPMAIIUN U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE MH(GOPMAITUHU M3 HECKOIBKHUX
NUCTOYHHUKOB @Hanecxoro COJCpIKaHus, HY6J'H/I'-IHO MMPEACTABIIATE PE3YyJIbTAaThL HpOGKTHOﬁ 501050
UCCIIeIOBATENbCKOM AEITeTbHOCTH IPU ATOM IPaMOTHO UCTIOIb30BaTh N3yUEHHBIN MOHATHIHBIN ammapaT
M3y4aeMoro pasjena GU3NKU M COTPOBOXKIATH BRICTYIUICHHUE MTPE3CHTAINEH ¢ YIETOM 0COOCHHOCTEH
ayJTMTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne  HammeHoBaHMe pa3zenoB u KonngecTBo yacos ONEeKTPOHHBIE
I/Il TeM MPOrpammsl Bcero Kontponsubeie  [IpakTudeckue pabOThI (zudpossie)
paboThI o0pa3oBaTeIIbHbIC
pecypcsl

Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEro MUpPa

1.1 ®usuka— Hayka o mpupoge 2 BBE/IUTE BBE/IUTE 3HAUCHUE
3HAYCHHE
1.2 dusznueckue BEINUYNHLI 4 BBEIUTEC 3
3HaUYEHHE
1.3 EcrecTBeHHO-Hay4HbIA METOA 2 BBEJIUTE 1
MTO3HAHMS 3HAYCHHE
Hroro nmo paszaeny 8
Pa3nen 2. [lepBonayaibHble CBeJeHHs O CTPOEHHMH BelllecTBA
2.1 CtpoeHue BemecTBa 2 BBE/IUTE 1
3Ha4YEHHE
2.2 JIpmwkeHue uB3auMoicicTeue 4 BBEJIUTE 2
YaCTHI] BEIIECTBA 3HAYCHHE
2.3 ArperarHble COCTOSIHUS 1 BBEJINTE BBE/INTE 3HAUCHUE
BeIllECTBA 3Ha4YEHHE
Hroro no pasgeay 7

Pa3nen 3. /IBu:xeHne u B3auMoieiicTBHE TeJl

3.1 Mexannueckoe IBHKEHHUE

10

BBEIUTE 2
3HAUECHUE



Ne  HaummeHoBaHue pa3zienoB 1 KonugecTBo yacos

I/Il TeM MPOrpaMMBI Bcero KoHtponbHbie
paboThI
3.2 Wuepuus, macca, INIOTHOCT 9 1
3.3 Cuna. Buasl cun 15 1
Hroro no pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKHUIAKOCTEH M ra3oB
4.1 Jasnenue. [lepenaua naBnenus 5 BBEIUTE
TBEPABIMU TEJIaMH, 3Ha4YeHHE
KHUJKOCTSMU U Ta3aMH
4.2 JlaBiaeHHE KUJIKOCTH 6 BBEIUTE
3HaYEHUE
4.3 AtmocdepHoe naBiIeHUE 5 BBEIUTE
3HAUYEHUE
4.4 ]lelicTBHe KUJIKOCTU U raza Ha 12 1
MOTpyXEHHOE B HUX TEJIO
Hroro nmo pazaeny 28
Paspnen S. PaGoTra u MOIHOCTB. DHEprus
5.1 Pabota uMOIITHOCTE 6 BBEIIUTE
3Ha4YEHHE
5.2 TlIpocTbie MEXaHU3MBI 8 2
5.3 MexaHuyeckas SHEprus 5 1
Hroro no pazgeny 19
Pa3znen 6. [loBTOpuTEIHHO0-00001IAO NI MOYJIb
6.1 TloBTrOopuTensHO-0600matOIU 6 BBE/IUTE
MOIYJTb 3HAYCHHE
J1o0aBUTE CTPOKY
Hroro nmo pazneny 6
OBLIEE KOJIMYECTBO 102 6
YACOB IO ITPOT'PAMME
8 KUIIACC
Ne  HammeHnoBanue pasnenoB u Tem KosmdecTBo 4acoB
I/l IPOrpaMMBbl Bcero Kontposbabie
paboThl
Pa3nen 1. TermtoBrle ABICHUA
1.1 CtpoeHue u cBoicTBa 6 BBEUTE
BEIIECTBA 3HAYCHHE
1.2 TemnnoBble npolecchl 33 1
J106aBHUTH CTPOKY
Hroro no pazaeny 39
Paznen 2. DnexTpuieckue U MarHUTHBIC SBJICHUS
2.1 Dnextpuyeckue 3apsiibl. 9 BBEJHTE
3apsiKeHHbIE Tella MHX 3HaYeHUE
B3aUMOJICUCTBUS
2.2 TlocTtosiHHBIN 3neKkTpuueckuii 31 1
TOK

2.3 MarguTHsle ABICHUS 11 2

[IpakTuueckue padboTh

BBCIUTC 3HAYCHHUC

BBCAUTC 3HAUYCHUC

23

[IpakTuyeckue pabOThI

BBCAUTC 3HAYCHUC

6.5

10

DIIEKTPOHHBIE

(umpoBrie)
o0OpasoBarenbHbIE

pecypchl

(1]

(1]
(1]

(1]

ONEeKTPOHHBIE
(mdpoBbIe)
o0pa3oBaTebHbIC

pecypchl



Ne HawumenoBanue pa3zenoB u TeM KoanuecTBo 4acos

/I IPOrpaMMBbl Bcero KontpombsHbie

paboThI

[IpakTuueckue padboTh

2.4 DnekTpoMarHuTHas UHAYKUus 7 1 1
Hroro no pasneny 58
Paznen 3. IloBTOpUTEIHHO-0000IAOIINN MOTY b

3.1 TloBTOpUTENHHO-00O0IIAOIIMIA 5 BBEIUTE BBEAUTE 3HAUCHHUE
MOJTyJTh 3HAa4YCHUE
Hroro no pasgeay 5
OBIIEE KOJIMYECTBO 102 5 22.5
YACOB 10O MIPOTPAMME
9 KJIACC

Ne HawmmenoBanwue pasnenoB u Tem KoiauyecTBo yacoB

/T IPOTPaMMBI

Bcero Konrponbhbie [Ipaktuueckue padoThl

paboThl

Paznen 1. Mexanndeckue sIBICHUS

1.1 MexaHn4ecKoe ABHKECHUE 30 1 4

HCIIOCOOBI €TI0 OIMHUCAHUS

1.2 BzaumopeiicTBue Tei 18 BBEIUTE 4
3HAUYCHUE

1.3 3akoHbI coxpaHeHUs 15 1 2

Hroro no pazgeny 63

Pasnen 2. Mexanndeckue KoaeOaHUs U BOJTHBI

2.1 Mexannueckue koiaeOaHus 8 BBeIUTE 3.5
3HAYCHUE

2.2 MexaHu4ecKHe BOJHBI. 3BYK 10 BBEUTE 3
3Ha4YCHUE

HToro no pasaeny 18
Pa3znen 3. DnexkTpoMarHuTHOE NOJIE U ANEKTPOMATHUTHBIE BOJIHBI

3.1 DaeKkTpoMarHUTHOE MOJIE U 6 BBEJIUTE BBEAUTE 3HAUCHUE
AJIEKTPOMATrHUTHBIE BOJIHBI 3HAYCHUE
HToro no pazaeny 6
Pasnen 4. CBeToBbIC SIBIICHUS
4.1 3axoHbI pacIpOCTpaHEHUs 8 BBEJIUTE 2
cBeTa 3HAYECHHUE
4.2 JIuH3BI HONTHYECKUE TPHOOPHI 6 BBEJUTE 1
3HAYCHUE
4.3 Paznoxxenue 0enoro ceera 2 BBEJIUTE 1
BCIICKT] 3HAYECHHUE
HToro no pasageny 16
Pa3nen 5. KBaHTOBLBIE SIBIIEHUS
5.1 Hcnyckanue u norionieHue 4 BBEUTE 1
CBETa aTOMOM 3HAYCHUE
5.2 CtpoeHue aTOMHOTO siipa 5 BBE/IUTE BBE/IUTE 3HAUCHUE
3HAYECHUE
5.3 SlnepHble peakiuu 7 1 BBEIUTE 3HAUCHUE

Hroro no pasgeay 16

DJIEKTPOHHBIE

(ungpoBeie)
o0Opa3oBaTelbHbIC

pecypchl
[[1]

[[1]

ONEKTPOHHBIE

(ungpoBsie)
o0Opa3oBaTebHbIC

pecypchl

[[]]
[[1]
[[]]

[[1]
[[1]

[[1]

[[1]
[[1]
[[1]

[[1]
[[1]
[[]]



Ne

HanmenoBanue pasznenos u Tem KonnuecTBo 4acoB
/1 IPOrpaMMBbl

Bcero Konrtposbasie

paboThI

Paznen 6. IloBTOpUTENHHO-0000MAIOIINN MOTY b

6.1

6.2

6.3

6.4

6.5

MexaHudecKHe SIBICHUS 6
(MOBTOPHUTETHHO-0000IIAOIIN N
MOJYJIb)

TemioBble SIBIIEHUS 3
(MOBTOPHUTETHLHO-0000IITAIOIITN N
MOJYJIb)

DJEKTPOMarHuTHBIE ABJIEHU 3
(TOBTOPHUTETHLHO-0000IITAIOIIN N
MOJYJIb)

CBeTOBBIC SIBJICHUS 1
(MOBTOPHUTETHHO-0000IITAIOIIN N
MOJYJIb)
[ToBTOpUTENHEHO-0000atOINI 4
MOJYJTb

Hroro nmo pazaeny 17

OBILIEE KOJIMYECTBO 136
YACOB 110 TIPOTPAMME

BBCOUTC
3HA4YCHHC

BBCOUTC
3HA4YCHHC

BBCOUTC
3HA4YCHHC

BBCIUTC
3HA4YCHHC

BBCIUTC
3HA4YCHHC

[IpakTueckue paboThI

BBCIUTC 3HAUCHHUC

BBCIUTC 3HAUYCHUC

26.5

DJIEKTPOHHBIE
(ungpoBeie)
o0Opa3oBaTelbHbIC

pecypchl



