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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHUs COCTaBIICHA HA OCHOBE
MOJIOKEHUH W TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS Ha YIIIyOJEHHOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, peactaBieHHbX B DI'OC OO0, a takxke ¢ yu€ToM deaepanbHOI
paboueii mporpaMMbl Bocriutanust U Konuenuuu npenonaBanus yuedHoro npeaMera «Duznkay.

Copnepxanue mporpaMmsbl 1Mo (U3MKE HAMPABICHO HAa YJOBICTBOPEHHE MOBBIIICHHBIX
3aMpocoB O0YYAIOLIUXCS, CTPEMAIIUXCS K 0oiee TiIyO0OKOMY OCBOCHHUIO (DPM3MUYECKUX 3HAHWMA, U
Ha (hOpMUPOBAHHE ECTECTBEHHO-HAYYHOU TPAMOTHOCTH o0yJaromuxcs. B nporpamme no ¢pusuke
YYHUTBIBAKOTCS BO3MOXKHOCTH Yy4eOHOro mpenMera B peanusanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM ~ JINYHOCTHBIM UM METallpeIMETHBIM  pe3ysibTaraM oOydeHHs, a TakKke
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE OCHOBHOIO
o011ero o6pa3oBaHusl.

[IporpamMma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo Kjiaccam), NpenjaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPIKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEH
o0yyJaroumxcs.

[Tporpamma o ¢usuke pazpaboTaHa C LENTbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO31aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

Ou3nKa SBISETCS CUCTEMOOOPA3yIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUecKue 3aKOHBI JISKAT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIO MeToj]a
MO3HAHUS, TO €CTh CIIOCO0a MOTYYeHHS JOCTOBEPHBIX 3HAHHI O MHpE.

OpHa W3 TNIaBHBIX 3a7ad (U3MYECKOr0 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAYUYHOM TI'pPaMOTHOCTH M HHTEpeca K HayKe Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha yriayOJ€HHOM YypOBHE IMIpeNNojaracT YBEPEHHOE BIIAJICHUE
CIIEYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!

HAY4YHO OOBSACHSTH SIBJICHMUS,

OLICHMBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMSI,;

UHTEPIPETHPOBATh JIAaHHBIE M HCIOJIb30BATh HAYYHBIE JOKA3aTENbCTBA JUIS MOTY4YEHUS
BBIBOJIOB.

Llenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaqu3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkA€HHONU pemeHreM Kommernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokon ot 3 nexabps 2019 r. Ne [IK-4BH).

[enu n3ydyenust pusuky Ha yriayOaEHHOM ypOBHE:

pa3BUTHE HMHTEpeca U CTPEMJICHHS OOYyYaroIUXcs K HAayYHOMY H3YUEHHUIO IMPHPOJIBL,
pa3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3sBUTHE TMPEACTABIEHUH O HAydHOM METOJe TMO3HaHUA U (OPMHPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

dopMHpoBaHUE YMEHUN MPUMEHATh (GU3NUECKUE 3HAHUS U Hay4HBIE JOKA3aTeNbCTBA JUIs
00BSCHEHUS OKPYKAIOLIUX SIBICHUM;

dbopmMHpoBaHUE MPEICTABICHUH 0 PO (PU3UKH IJIst pa3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHil;
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pasBUTHE TMPEJICTABICHUH O BO3MOXHBIX cdepax Oynymeidl mnpodeccuoHanIbHON
NeATeTLHOCTH, CBS3aHHOM C (PU3MKOM, TOArOTOBKA K JallbHEWIIEMYy OOY4YEeHHIO B 3TOM
HalpaBJICHUY;

(dopMupoBaHHE TOTOBHOCTH K JAIbHEHIIEMY M3Y4YEHHIO (DM3UKH Ha YriIyOIEHHOM ypOBHE
B paMKax COOTBETCTBYIOIIMX Npoduield 00ydeHus Ha ypOBHE CpeHero o0uiero oopa3oBaHusl.

JlocTrkeHue JTHX LeNed mporpamMmsl 1Mo (U3MKe Ha ypPOBHE OCHOBHOTO OOINIEro
00pa3oBaHus 00€CIeUNBACTCS PEIICHUEM CIICAYIOUINX 3a/1a4:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHHH BELIECTBA, MEXaHMUYECKHX, TEIUIOBBIX,
AIIEKTPOMArHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

npuoOpeTeHne yYMEHHUH aHATM3UPOBATh U OOBACHATH (DU3MUCCKHE SIBICHHUS Ha OCHOBE
U3YyYEHHBIX (PU3NYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PELICHUS PACUETHBIX M KaYeCTBEHHBIX 3a]a4, TPeOYIOMNX CO3aHus 1
UCTIOJIb30BaHUST (PU3MUECKUX MOJENEH, BKIOYas TBOPYECKHME MU MPAKTUKO-OPHEHTHUPOBAHHBIC
3a/1a4H;

pa3BUTHE HCCIENOBATEIIbCKUX YMEHH: HAONIOAATh SIBICHHUA W U3MEPATh (HU3NYECKHE
BEJIMYMHBI, BBIIBUTATh TUIOTE3bl M MpEAJiararb SKCIIEPUMEHTAIbHBIE CIIOCOOBI UX IMPOBEPKH,
IUIAHUPOBATh W TPOBOJMTH OIBITHI, OSKCIEPUMEHTAJIbHBIE HCCIIECOBAHUS, AHATH3UPOBATH
HOJTyYCHHBIC JaHHbBIC U JICNaTh BHIBOJBI,

ocBoeHHe MpuEMoOB pPaboTel ¢ uWHPOpMaIMell (HU3NMIECKOTO COACpNKAHUS, BKIIIOUYas
UHQOPMAIIMI0O O COBPEMEHHBIX MJOCTW)KCHHSX (U3UKH, HMHTEPIpETAls H KPUTHYECKOE
OlICHMBaHME NH(OPMaLINN;

3HAKOMCTBO CO cpepamu MpoecCHOHATBHON AeSTeIbHOCTH, CBSI3aHHBIMH C (DU3HKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU HA JOCTIDKEHHX (PU3UIECKON HAYKH.

Ha uzyuenue ¢puzuku (yriayOiaEHHBIN ypOBEHB) HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus
otBoautcs 340 vacoB: B 7 kiacce — 102 ygaca (3 gaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B
Hezeno), B 9 knacce — 136 yacoB (4 yaca B HEJIEINIO).
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COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa.

O®u3nka — HayKa O mpupojie. SBIeHus: Npupoabl (3MEMEHTHI COEPIKAHUS, BKIIOYAIOIINE
MEXIpPEAMETHbIE CBsI3U). DU3MUECKUE SBICHUS: MEXaHUYECKHE, TEIIOBBIE, JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE.

dusnueckue BenWYMHBL. Pa3smepHocTh. EnuHunbl ¢usudeckux BenuduH. V3Mepenue
busnueckux BenuyuH. OtanoHbl. Pusznyeckue npubopsl. llena nenenus. IlorpemHocTsb
u3mepenuii. [lpaBuna Oe3omacHoro Tpyna mpu pabore ¢ JabopaTopHBIM 00O0PYHAOBAHUEM.
MexnayHnaponHas cucrema enuHuL. [lepeBor BHecUCTEeMHBIX eAHUL B eAMHUIBI CU.

Kak ¢usuka m npyrue ecteCTBEHHBIE HayKH H3y4aroT MpHUpoay. EcTecTBeHHO-Hay4yHBII
METOJ] TO3HaHHs: HaOJIOJeHHe, IMOCTAHOBKA HAay4YHOTO BOINPOCA, BBIABI)KEHHUE THIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
bu3HYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

Mexanudeckue, TEII0BbIe, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIEC SIBJICHUS.

O®uznyeckue MpuOOPHl U Mpolenypa NPSMBIX H3MEPEHUH aHAIOTOBBIM M LU(POBBHIM
puoOpoOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue HeHbl JeIeHUs KAl K3MEPUTEIHLHOTO MpHoopa.

N3mepenne paccTOsTHUM.

N3mepenne miomaau u 00bémMa. MeTo majeTk.

N3mepenne BpeMeHHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pazmMepoB MaibIx Tea. MeTon psiioB.

ITpoBenenne wuccienoBaHMsl IO TPOBEPKE THIOTE3bl: JAIBHOCTh IOJETA IIAPUKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pasnen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BellecTBA.

CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, X pa3Mepbl U Macchl. OMBITHI, JOKA3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHSI 4YaCTUI[ C TEMIIEpaTypoOM.
bpoynoBckoe nBwxkenue. uddysus. BzaumopelcTBue 4YacTHIl BEIIECTBA: IMPUTKEHHE H
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMS ~ BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Teia. B3auMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbIX COCTOSHHMA
BOJIBI.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABMKEHUS.

Habmonenue nudpdysun.

Habmonenue siBneHUi, OOBSCHSIOMMXCS MPUTSDKEHUEM WM OTTaJIKMBAaHUEM YaCTHUIL
BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

Ornenka [uaMeTpa aToMa METOJIOM PSIZIOB (C MCIOJIb30BaHUEM (oTorpaduii).

OnbIThHI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIMPEHUS ra30B.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHUS.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.
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Mexanunueckoe asmxkeHue. llyrb u mnepemenienne. PaBHOMEpHOE W HEpPaBHOMEPHOE
nBuxkeHre. CBoOOIHOE MajJeHHEe Kak MpUMep HEpaBHOMEPHOro ABMKEeHHsI Ted. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

I'paduku 3aBUCMMOCTEN BENUYMH, ONUCHIBAIOIIMX JABMKeHHe. OOmue noHATHS 00
OTHOCUTEJILHOCTH ABMKeHUs. CII0KEHHE CKOPOCTEH IS TeJ, IBIXKYIIUXCS MapalIeibHO.

SIBnenne wHepnuu. 3aKOH HHepUuHU. B3aumonencTBue Tell KAaK NPUYMHA W3MEHEHUs
CKOpPOCTH JBWXEHHUSI Tel. Macca Kak mMepa MHEPTHOCTU Tejla B MOCTYNATEIbHOM JBUKEHUHU.
[TnotHOCTH BemiecTBa. CBSI3b MIIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €AUHUIE 00BbEMA BEIIECTBA.
Cwmecu u ciiaBbl. [ToBepXHOCTHAS U TMHEHHAS TIIIOTHOCTb.

Cwia Kak XapakTepucTUKa B3aumojenctBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha Apyrux miaHetax. Bec tena. HeBecomocTs. CrioxkeHue Cuil, HalpaBJICHHBIX IO OJHOM MPSIMOIA.
PaBnogeiictByromas cwi. Cuna TpeHus. TpeHue CKOIbXEHUS U TPEHUE MOKOs, BA3KOE TPEHHUE.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKEHHUS.

Habmroienue siBJIeHUS] UHEPITUH.

HabGmonenne nsmMeHeHus: CKOPOCTHU MPU B3aMMOJICHCTBUH TEJl.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSMOH.

Jlabopamopnwvie pabomot u onvimel.

OrmpezesieHne CKOPOCTH PAaBHOMEPHOTO JBW)KEHHUS (IIapuKa B IKUIAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

OrmpezenieHne CpeHEN CKOPOCTH CKOJIbBKEHUS OpyCcKa WM IIapuKa MO HaKJIOHHOMN
MJIOCKOCTH.

Ornpezenenne mIoTHOCTU TBEPJOTO Tea.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (nedopManuu) MPYKHHBI OT
MIPUIIOKEHHOMN CHJIBI.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIbKEHHUS OT CHIIbI JaBJICHUS U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. Cwna paBnerusi. CriocoObl YMEHBIICHHUS W YBEJIWUYEHUs NaBiieHus. JlaBieHue
ra3a. 3aBUCHUMOCTbH JIaBIIEHUs ra3za oT 00bEéMa U Temreparypsl. llepenada naBieHust TBEPIBIMU
TeJaMu, )KUJIKOCTSIMU U Tazamu. 3akoH [lackans. [TneBMaTnueckue MaIivHbI.

3aBUCHUMOCTh JIaBIIEHUS JKUJKOCTH OT TJIYOMHBI TOTPYKEeHUA. [ UapocTaTHuecKuit
napajgokc. CooOmaromuecs cocyabl. ['mapaBnuueckne mMexanu3Mbl. Vcronb30BaHMe BBICOKHX
JABJICHUI B COBPEMEHHBIX TEXHOJIOTHX. Y CTPOMCTBO BOJOIPOBOA.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
ob6onouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTh
atMochepHOTO JaBIeHWsI OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopel mis u3MepeHus
aTMoc(hepHOTro TaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH ApxuMmena. YCIOBHE BO3HHUKHOBEHUS BBITAIKWBAIONIEH (apXHWMEIOBOM) CHUIIBI,
noarekanue. [lmaBanue ten. Bo3ayxoniaBaHue.

Hemoncmpayuu.

3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[lepenaya naBneHuUs: KUIKOCTHIO U Fa30M.

Coo0maronirecs: CoCy/Ibl.

I'mapaBauyeckuit mpecc.

[IposiBneHue neicTBUst aTMOCHEPHOTO TaBJICHHUS.
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Cudon.

3aBUCHMOCTh BBITAIKUBAIOLIECH CHIIBI OT 00BbEMA MOTPY>KEHHOM B )KUJIKOCTh YaCTH Tella U
IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue miaBaHus TeN: IUIaBaHUE WK IOIPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOILICHUS
IJIOTHOCTEN TeNa U )KUJIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOHN B KUAKOCTh YacTU
Tena.

OrnpeneneHne BBITAIKUBAIOLIEH CUIIBL, AEHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B )KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, ICCTBYIOLIEH HA TENO B )KUAKOCTH, OT
Macchl Tena.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIIKMBAIOLIEH CUJIBL, JEMCTBYIOLIEH HA TEI0
B ’KHJIKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUAKOCTh YaCTU TEJIa U OT IUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBaHue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKM W OIpPEACIICHHE €€
rPY30M0AbEMHOCTH.

Pa3nesa 5. PaGoTa m MoIiHOCTH. JHEprus.

Mexanuueckasi paboTa i CUJI, HAllPaBJICHHBIX BIOJb JIMHUU TIepeMelieHns. MOIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, BOpPOT, OJOK, MOJKMCIACT, HAKJIOHHAs IJIOCKOCTb,
HO>KHUYHBIA MexaHu3M. MomeHT cuibl. PaBHOBecue poruara. [IpaBuno momenToB. [Ipumenenue
nmpaBujia paBHOBecHUsI pbluara kK OJoKy. «3o1otoe mnpaBwio» wMexaHuku. KIIJI mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexanunyeckas 3Heprusi. Kunetnueckas 1 noreHuuaibHas sueprus. [IpeBpaiienue o1HOro
BH/JIa MEXAHUYECKOM PHEPTUU B IPYroil. 3aKOH COXPaHEHHUsI U IPEBPALLEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomovt u onvimol.

HccnenoBanue ycl0BUN paBHOBECHUS pblyara.

N3mepenne KII/] HakTOHHOM IITOCKOCTH.

N3yueHne nmpaBuia psryara JUuist OJABUKHOTO M HEMOBM)KHOTO OJIOKOB.

Omnpenenenne KIIJ] moaBuHOTo U HENOIBUKHOTO OJIOKA.

Onpenenenue pabOThl CHIIBI YIPYTOCTH MPU MOABEME IPY30B MPH MOMOUIH MOBUKHOTO
6J10Ka.

N3y4eHne 3aK0Ha COXPAHEHNs MEXaHUUECKOM SHEPTUN.

8 KJIACC

Pa3nes 6. TenJioBble siBJIeHUS.

OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KHHETHYECKOW TEOPUH CTpOEHUs BenlecTBa. Macca u
pa3Mepbl aTOMOB U MOJEKYJ. ONbIThl, NOATBEPKAAOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.

Mopenu TBEPAOTO, KHUIKOTO U ra3000pa3HOro cocTosiHUM BenlecTBa. Kpucrammnueckue u
amop¢Hble Tena. ['paden — HOBBINM MaTepuai IJs HOBBIX TEXHOJOTHM. TeXHOIOrnH mosydyeHus
UCKYCCTBEHHBIX aMa3oB. OOBsICHEHHE CBOICTB Ta30B, XKHUAKOCTEH M TBEPIBIX TNl Ha OCHOBE
MIOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. IIoBEpXHOCTHOE HaTsSKEHUE, CMAayUBaHHUE,
KallWJUISIpHBIE sABJIEHUA. TeIIoBOoe pacIIMpeHHe U CKaThe. 3aBUCUMOCTb JIaBJIE€HHUS Ta3a OT
00BEMa, TeMIeparypsl.

Temneparypa. CBsA3p TemmepaTypbl CO CpPEJHEH KHHETHYECKONH HHEPrHEM TEINI0BOIO
JBWKEHHUS 4acTull. TemneparypHble IIKaJIbI.
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Buytpennss sneprus. CrnocoObl M3MEHEHHs] BHYTPEHHEH SHepruu: Teruionepeaaya M
coBeplieHure padboThl. Buipl Temonepeaaun: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3JTyueHue. Buabl
TEIUIONEpEIaut B IPUPOJE U TeXHUKE. HeoOpaTUMOCTh TEMIOBBIX IPOLIECCOB.

KonuuecTBo TemioThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermnooOMeH U TerioBoe
paBHOBecHe. 3akoH HproroHa-Pruxmana. YpaBHeHue TeroBoro 6anaHca.

[InaBneHue U OTBEpAEBAHUE KPUCTAINIMYECKUX BEIIECTB. YJIEIbHAs TEILIOTA IUIABJICHMUS.
[Tapoo6pa3zoBanue u konaeHcamus. Mcnapenne. Kunenue. Y nenpHas Teninora napooOpa3oBaHusi.
3aBUCHUMOCTh TEMIIEpPAaTypbl KHUIIEHHS OT aTMOC(epHOro JaBieHus. HacblleHHbIl u
HEHACBIIICHHBIN I1ap. BiakxHOCTh BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.

[Mpunmuner pabotel TeroBbix asurateneit. KIIJ[ TemmoBoro nsuratens. TemoBbie
JIBUTaTEIM U 3alIUTa OKpYyKarouiei cpeibl. TernoBble NoTepu B TEIIOCETAX.

3aKOH COXpaHEHMsI U IIPEBPALLCHMS SHEPTUU B MEXAHUUYECKUX U TEIUIOBBIX IIpoLeccax.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

HabGmonenne sBIeHUI MOBEPXHOCTHOIO HATSHKEHMs, CMAuMBaHMS M KaOWUISPHBIX
SIBJICHUU.

Haburoienue TemioBoro pacivpeHus Ted.

M3meHeHure AaBlieHus ra3a Mpu U3MEHEHUH 00bEMA U HAarpEeBAaHUU W OXJIAXKICHHH.

[TpaBuiia u3MepeHus TeMIIEpaTypsbl.

Bunb! Teruionepenayu.

OxJaxieHue Ipyu COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.

CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

HaGnronenue kunexus.

Habmronenne noctosstHCTBa TeMIiepaTyphbl IPH IJIaBIECHUH.

Mopenu TerIoBbIX ABUTaTENEH.

Jlabopamopnuvie padbomot u onvimol.

OnbITh IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MTPUTSKEHUS.

OnbIThI IO BhIpAIIMBaHHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.

WN3mepenue TtemrepaTypsl IpH IOMOIIM SKHJKOCTHOIO TEPMOMETpa M  JaT4MKa
TEMIEPATYPHI.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KUJIKOCTEN U TBEPBIX TEI.

Ormipezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPUIIA.

HccnenoBanue 3aBUCUMOCTH JJaBJIEHUS BO3JlyXa OT €ro 00bEMa 1 TeMIepaTyphbl.

[IpoBepka TrHUMOTE3bl JIMHEWHOW 3aBUCUMOCTH JJIMHBI ~ CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEeMIIEPATYPHI.

Habmionienue n3MeHeHHs BHYTPEHHEW 3HEpruM Tejla B pe3yibTaTe TeIionepeaadu u
paboThI BHEIIHUX CHJL.

HccnenoBanue sBiieHUs TEIIO0OOMEHA MPY CMEIIUBAHUU XOJIOJHOU U ropsiuei BOABI.

OmnpezneneHyne KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJIOH MPH TEIUNIOOOMEHE C HarpeThiM
METAITMYECKUM LIUIUHIPOM.

OnpezaeneHre MOITHOCTH TEIUIOBBIX MOTEPh (3akoH HploToHa-Pruxmana).

Ornpenenenne yaelnbHON TEMIIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Omnpenenenne yienbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgea 7. diiekTpuyeckne 1 MarHUTHbIE SIBJICHUS.

Onexrpuzanus Tei. JlBa poja 31eKTpUUECKUX 3apsA0B. BzanMmoaelicTBre 3apsKEHHBIX TEIL.
3akoHn Kynona.
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Onexrpuueckoe nose. Hanpsox€HHOCTh 3nexkTpuueckoro nois. IIpuHuun cyneprnozuuun
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrtpoeHue
atoma. [IpoBOJHMKH, NHAIEKTPUKH W TOJYNPOBOAHUKU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO
3apsza.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DJIEKTPUYECKUI TOK B METAJLJIAX, JKUJIKOCTAX U ra3ax.

Onexrpuueckas nemnb. Cuina Toka. DJIEKTPUUECKOe HallpshKEHNE. AMIIEPMETP U BOJIBTMETP
B LIENU MOCTOSHHOTO TOKa. CONpPOTUBJIEHUE NMPOBOJIHUKA. Y IEJIbHOE COPOTUBIIEHUE BELIECTBA.
3akon Oma Juis yyacTka nend. IlocienoBaTesbHOe U napaienbHOE COEAUHEHNE IPOBOIHUKOB.
OJIC B menu nocrossHHOrO Toka. 3akoH Oma nmisa mosiHoW 1enu. IlpaBuma Kupxrodga. Pacuér
IIPOCTHIX JIEKTPUYECKUX Leneld. HenmHennple 2J1eMEeHThI.

Pabota 1 MOImIHOCTH AneKTpudeckoro Toka. 3akoH J[koymns-Jlenna. DnekTpuueckue Henu u
NOTPEOUTENH IEKTPUUECKOH 3Heprun B ObITy. KopoTkoe 3aMbIkaHUeE.

[locTostHHble MarHuThl. B3auMopaeilcTBME NOCTOSHHBIX MArHUTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe NS ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
3nekTpudyeckoro toka. Omnbit Amnepa. Ilpumenenue 3neKTpoMarHuToB B TexHHKe. [leificTBue
MarHUTHOT'O IOJII Ha MPOBOAHMK ¢ TOoKOoM. Cuiia Ammepa U OIpenereHHe €€ HalpaBlICHUS.
DJNEeKTpOoABUTaTENlb MOCTOSHHOTO TOKa. Vcrnosb30BaHWE 3JEKTPOABUIATENCH B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue  »neKTpoMarHuTHOM  uHAyKuMH. IlpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOMYyYSHHS HIIEKTPUUECKOW HHEPTUU. ODIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX MCTOYHHKAX DHEPIHU. DKOJIOTHYECKHE MPOOJIeMbl SHEPreTUKH. TOIUIMBHbBIE
AJIEMEHTBI U AJIEKTPOMOOMIIH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poJia ANEeKTpUYECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apsyKEHHBIX TEll.

YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIA.

DJNeKTpocTaTUYeCKast UHIYKLUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

MonenrpoBaHe CUIOBBIX IMHUHN ANEKTPUIECKOTO TOJIS C TOMOIIBI0 OYMaXkHBIX CYJITAHOB.

[IpoBOTHUKY U AUDIIEKTPUKH.

W cTOYHMKY TOCTOSIHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KHJIKOCTH.

["a30BbIii pa3ps.

W3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne 3eKTpUYecKOro HaMPsKEHUS BOJTBTMETPOM.

PeocraT u Mara3us COnpoTHBIIEHUN.

B3anmonaeiicTBre NOCTOSIHHBIX MAarHUTOB.

MopennpoBaHr€e HEBO3MOKHOCTHU pa3IeieHUs TOJ0COB MATHUTA.

MopenvpoBaHrue MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.

OmneiT OpcTena.

MaruutHoe noJie Toka. JEeKTPOMArHHUT.

JelicTB€ MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DNeKTPOABUTaTEIh OCTOSIHHOTO TOKA.

Onbitel @apages.

DIIEKTPOTreHePaTOpP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

OnbITHI 1O HAOIIOEHUIO SJIEKTPU3ALIMU TeJl IPU COMPUKOCHOBEHUH U MHAYKLIHEH.
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HccnenoBanue 1eCTBUS IEKTPUUECKOTO OIS HAa TPOBOIHUKHU U AUAIICKTPUKHU.

COopka 1 ucnpITaHUE IEKTPUUECKOM IeTH MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, IIPOTEKAOIIEI0 YEPE3 PEIUCTOP, OT HAIPSLKEHUS
Ha PE3UCTOPE U CONMPOTUBIICHUS PE3UCTOPA.

OnpIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb JIEKTPUUECKOIO COIPOTUBIICHUS IPOBOJHUKA
OT €ro JUIMHBI, IJIOLIa/Id OTIEPEYHOI0 CEUeHUs U MaTepHuaia.

Omnpenenenue yenbHOro CONPOTUBIIEHUS IPOBOAHUKA.

[IpoBepka mpaBuia CIOKEHUS HANPSKEHWH MPU MOCIEA0BATEILHOM COEAMHEHUU JBYX
pPE3UCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MapaJljIeIbHOM COSAMHEHUN PE3UCTOPOB.

Onpenenenne DJ{C u BHYyTPEHHETO CONPOTUBIICHUSI HUCTOYHHKA TOKA.

[Tporepka nmpasun Kupxroda.

ITpoBepka BbinonHeHUs 3aKkoHa OMa 1J1s1 IOJIHOM Liemu.

H3ydeHre BOIIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JIEMEHTOB (JIaMITbl HAaKaJTUBaHUS
WJIH [IOJIYTIPOBOJIHUKOBOT'O IMO/A).

Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.

Onpenenenne MOIHOCTH 3JIEKTPUUYECKOT0 TOKA, BbIIEISEMON HA PE3UCTOPE.

Onpenenenne KII/] narpesarensi.

HccnenoBanre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSSHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOTO MOJIsl TOCTOSTHHBIX MarHUTOB MIPU UX O0ObETUHEHUH U Pa3e/ICHUH.

UccnenoBanue neicTBUS 3IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, IEMOHCTPUPYIONINE 3aBUCHUMOCTh CHJIBI B3aHMMOJICHCTBHUS KaTYIIKH C TOKOM U
MarHuTa OT CWJIbl U HaIlpaBJICHHs TOKA B KATYyIIKE M OT HaJW4us (OTCYTCTBUS) CEpIECUYHHUKA B
KaTyIIKe.

W3ydeHue aecTBUSI MArHUTHOTO M0JI HA POBOJIHUK C TOKOM.

KounctpynpoBanue u nusydenne paboThl JJIEKTPOIBUTATEINS.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKHU.

OneITl MO HKCCIAEAOBAHUIO SBJIEHHUS HIIEKTPOMAarHUTHOM WHIYKIMU: HCCIEAOBaHUE
M3MEHEHUH 3HaYeHMs U HAaIIPaBJIEHUSI UHAYKLIIHOHHOTO TOKa.

9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe aBwxkeHue. MatepuaibHas Touka. CrocoObl ONMUCAHUS MEXaHUYECKOTO
JBUKEHUS: TaOMUYHBIN, rpadudeckuii, aHanmutudyeckuil. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXAHUUYECKOTO JIBHKEHUS.

BexTopHble BETMYMHBI, ONEpallMd C BEKTOpaMH, MPOEKIUH BeKTopa. Paauyc-BeKTop
MaTepUaibHONW TOUYKH, IIEPEMEIIEHUE Ha INIOCKOCTU. PaBHOMEpPHOE MPSAMOIMHENHOE ABH)KEHHUE.
HepaBHomepHoe npsiMonuHeiiHoe aBmkeHue. CpenHsisi U MTHOBEHHAs CKOpPOCTb Tela MpH
HEPAaBHOMEPHOM JIBH)KEHUU.

VYckopenue. PaBHOycKOpeHHOE MPSMOJIMHEHHOE JIBH)KEHUE. YCKOpEHHE CBOOOIHOIO
naaeHus. Oneitel [anunes.

['padmyeckas nHTEpHpeTaINs YCKOPEHUS, CKOPOCTH, IPONHIEHHOIO IYTH U MepeMeleHus
JUISL IPSIMOJIMHENHOTO IBUKECHHS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBuKeHME 10 OKpPYKHOCTH. JIMHENHas CKOpOCTh, yIJIOBas CKOPOCTb, IEPUOJ] M 4acTOTa
oOpallleHusi TpU PaBHOMEPHOM JIBKEHUU IO OKpPYXKHOCTH. CKOpOCTh M YCKOpPEHHE IMpu
JBUKEHHUH 110 OKPYKHOCTH.

Bexrop cunbl. PaBHOIEHICTBYIOIIIAS CHIa.

Ilepsbiit 3akoH HeroToHa. Bropoi 3akon Hetorona. Tperuit 3akoH HerotoHa. IIpuHiun
CYINIEPIO3ULINH CHJL.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 700 ot 19.12.2024. UcnonHutens: ®okeesa O.B. 0 AIEKTPOHHbINA
CtpaHunua 9 n3 29. CTpaHnua cosgana: 19.12.2024 15:21 =¥ TATAPCTAH



Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: CHiIa TPEHHUS CKOJIBKEHUS, CHJIa TPEHHS
MOKOs1, Apyrue Buabl TpeHus. KoadgduueHt tpeHusi.

JIBMKEHHE Tl 110 OKPYKHOCTHU IO IEHCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymm u nogbémHas cuiia Kpputa. COBpEMEHHBIE JIETATENbHBIE allapathl, Cyaa
Ha NOJBOAHBIX KpPBUIbSIX, AaHTUKPBUIO HAa CKOPOCTHBIX aBTOMOOWIAX. JIBMkeHMe moe3na Ha
MarHUTHOM MOJYyILKE.

Cuna TAXKECTH M 3aKOH BCEMHUPHOIO TArOTeHUs. J[BH)KEHUE TelI BOKPYI I'PaBUTALMOHHOIO
neHTpa (B ToM uucie rianeT Bokpyr Comnna). [lepBas kocmuueckas ckopoctb. HeBecoMocTh u
HEPErPy3KH.

PaBHOBecue maTepuanbHON ToukHu. AGconoTHO TBEPI0E Teno. PaBHoBecue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3menenwe wummnynbca. WMmnynbc cuibl. YOpyroe M HEYNpyroe
B3aMMO/IeicTBYE. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbca. PEakTUBHOE IBUYKEHUE.

Mexanuueckass pabota U MOIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. Cs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTeHuumanpHas 3Heprus cxxaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKON
SHEpPruu. 3aKOH U3MEHEHMSI U COXPAHEHUS] MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TEJl OTCUETA.

CpaBHeHME MyTel U TPACKTOPHM IBH>)KEHHS OJJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

N3mepenne cKkOpoCTH U YCKOPEHUS MPSMOIMHEHHOTO JBUKEHUS.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUS.

Habmroienue 1BH>KeHUs Tella 0 OKPYKHOCTH.

Habumonenne MmexaHn4ecKkux sIBJICHUM, IPOUCXOASIIUX B cucTeMe oTcuéra «Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

HaGmronenue paBHOBecuss Tei, CBOOOJHOTO TAACHHUS, KoOJI€OaHWS MAasTHUKA B
MHEPLHAIBHBIX CUCTEMAaX KaK NOJATBEPKICHUE MPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHMSI T€JIa OT €r0 MacChl M IEHCTBYIOIIEH HA HETO CUJIBL.

HaGnronenue paBeHCcTBa CUIT PU B3aUMOACHCTBUM TeEIL.

W3meHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHHH.

[lepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

[TpeoOpa3zoBaHus SHEPTUH NPU B3aUMOIEHCTBUH TEll.

CoxpaHeHue UMITyJIbCca IPU aOCOIOTHO HEYIIPYTOM B3aUMOAEHCTBUH.

CoxpaHeHue UMITyJIbca IPU YIPYTOM B3aUMOAECHCTBUH.

HaGnroneHue peakTUBHOTO IBUKECHMS.

CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJAECHUU.

CoxpaHeHue 3Hepruu Npy JIBUKEHUH Tela M0 JEHCTBUEM NPYKUHBL.

Jlabopamopnwvie pabomot u onvimol.

KoHcTpynpoBaHue TpakTa Jjisl pa3roHa U JajdbHEHIIero paBHOMEPHOIO IBUKEHHUS IIapuKa
WM TEIEeKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHUS Opycka WM JBWXKEHHS IIapuKa I10
HAaKJIOHHOM INIOCKOCTH.

OnpeneneHne yCKOpEHHs Tela IpPU PABHOYCKOPEHHOM JIBJKEHHUM II0 HAKJIOHHOMU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU INPH PABHOYCKOPEHHOM JBMKEHUHU 0Oe3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTe3bl: €Cly MpU PaBHOYCKOPEHHOM JBMXKECHMM 0€3 HauyalbHOM CKOPOCTH
IyTHU OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO BpEMEHA OJIMHAKOBBHI.

HccnenoBanue qBMXEHUS Teja, OPOLICHHOTO MO/ YIIIOM K TOPH30HTY.

HccenenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.
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Omnpenenenne ko3 (HUIMEHTA TPEHUS CKOIBKEHUS.

Onpenenenue )XECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHUJIbI YIPYIOCTH, BO3HUKAIOIIEH B INPYKUHE, OT CTEIEHU
negopMaluy NpyKHUHBbI.

Onpenenenne paboOTHl CUJIBI  TPEHUS TPH PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTAJILHON TOBEPXHOCTH.

Omnpenenenne pabOTHl CUJIBI YOPYTOCTH IMpH MOIBEME TIpy3a C HCHOJIH30BAHHUEM
HEMOABMKHOTO U IMOABUKHOIO OJIOKOB.

Pa3nesn 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJeOaHMM: MEpPHOJ], 4acToTa,
ammuTyaa. I'apMonnueckue konebanus. 3aryxaronme Konebanus. BeiHyXIeHHbIE KOIeOaHuUs.
Pe3onanc.

MaremaTuueckuil ¥ NpYyKUHHBIA MasTHUKU. [IpeBpallieHue sHepruu npu KojaedareabHOM
JIBUOKEHUU.

Mexanuueckue BoJHBL [IpomonbHble U monepedHble BOJHbL. CBOWCTBA MEXaHUYECKUX
BOJIH: HHTepdepeHIMs U audpakuus. JIMHa BOJHBI U CKOPOCTh €€ pPacIpOCTpaHEHHUS.
MexaHn4yeckue BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKUE BOJIHBI.

3Byk. PacnipocTpaneHune u oTpaxeHue 3Byka. ' pOMKOCTb 3ByKa M BbICOTA TOHA. Pe3oHaHC B
akyctuke. MH(]pa3Byk u ynpTpa3Byk. Mcmosib30BaHME YIBTpa3BykKa B COBPEMEHHBIX
TEXHOJIOTUSIX.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 moJ 1eHCTBUEM CHUJIIBI TSDKECTH U CHJIBI YIIPYTOCTH.

Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOnroneHnue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIETH).

HaGnronenue nnrepdepeHunu 1 Ju@pakiui BOJIH Ha TOBEPXHOCTHU BOJIBI.

Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pEe30HaHC.

Jlabopamopnuvie padbomot u onvimol.

Omnpeznenenue 4acTOThI U MepHOa KoleOaHUH MaTeMaTHYECKOrOo MasiTHUKA.

Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KHHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJICOAHUH rpy3a Ha HUTH OT JJIMHBI HUTH.

Hccnenoanue 3aBUCUMOCTH NEPHOJIa KOJIeOaHUM IPYKMHHOT'O MasiTHUKA OT MacChl rpy3a.

[TpoBepka He3aBUCHMOCTH NEpHOAA KoJeOaHul Ipy3a, MOABELIEHHOTO K JIEHTE, OT MacChl
rpysa.

OnbITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb IEpHO0/1a KOJIeOaHU NPYKUHHOTO MasiTHUKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

Paszpnen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMarHuTHOE NOJIE. JJIEKTPOMAarHUTHblE BOJHBL. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BouH. lIkana 31eKkTpoMarHuTHBIX BOJIH. Vcronb3oBaHue 37€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
cBsa3u. Paguonoxanus. KocMuueckas cBs3b.

DJIeKTpOMariuTHas Tmpupoaa cBera. CKOpOCTh cBeTa. BoOJIHOBBIE CBOMCTBa CBeTa:
uHTEephepeHIMs U AU(PaKIHSL.

Hemoncmpayuu.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

WnTepdepenius u qudpakus cBeta.

Jlabopamopuvie pabomul u onvimol.

W3ydeHne cBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

[TpoBeneHue ONBITOB MO HAOIIOACHUIO UHTEPPEPEHIINU U TU(DPAKIIUN CBETA.

Pasnes 11. CBeToBbI€ sIBJICHUS.
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JlyueBasg mopnens cBeta U reoMmerpuyeckas onrtuka. Mcrounuku csera. [IpsamonuneliHoe
pacrnpocTtpanenue cBeta. 3armeHus Connua u JIynel. Otpaxkenue cBeta. [nockoe 3epkaiio. 3akoH
otpaxkeHus ceeta. [loctpoeHne nzodpaxeHuit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. IlonmHoe oTpakeHHe cBeTa.
Hcnonp30BaHne OJHOTO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS! CBSI3b.

Jlunza, xon nyuedr B numH3ze. Dopmyna TOHKOW nuH3BL. IlocTpoeHune H300paKeHUH,
c(OpPMHUPOBAHHBIX TOHKOH JMH30HM. OnTHuYeckas cucrema Qoroanmnapara, MHKPOCKONA U
Teneckona. I'na3, kak onTuyeckas cucreMa. biim3opykocTs U 1allbHO30PKOCTb.

Pasnoxenne 6enoro ceera B criektp. OnbiTel HptoToHa. CiiokeHUe CIIeKTPaIbHBIX [[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

[IpssMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Toryuenue n300pakeHUi B IUIOCKOM 3€pKaie.

IIpenomnenue ceera.

Onrtryeckuii CBETOBO/I.

Xon sryueit B coOnparomiei Jiunse.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tonryuenue n300paxeHUi C MOMOILBIO JIUH3.

[Tpunumn neiictBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mopens rnasa.

Pasnosxenue 6enoro cBera B CHEKTP.

[Tosryuenue 6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwvie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHMsI CBETOBOTO JIyya OT yrijia MaJeHusl.

N3yueHue cBOMCTB N300paXKeHNs B TUIOCKOM 3€pKalie.

HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMJIEHHMS] OT yIJia IMaJIeHUus CBETOBOTO Jyda Ha
IPaHULIE «BO3YX—CTEKIIO».

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOHN CHUJIBI COOMpaAroIei TUH3BI.

OnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITHI IO BOCHOPUATHIO LIBETA IPEIMETOB IPH UX HAOIIOIEHUH Yepe3 IBETOBbIE (DUIBTPHI.

Pa3nen 12. KBantoBble siBJIeHUSI.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyknonnas momens aromHoro sigpa. M3otomsl. PaamoaktuBHbIe TpeBpainenus. Ilepuop
noyiypacrnaaa aToMHbIX sijiep. JleficTBUe paJMOaKTUBHBIX H3JIYyYEHHIl HAa YKUBbIE OpPraHU3MBbI.
3anmTa OT paMOAKTUBHOTO U3Ty4YCHHUS.

SnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsiI0BOIO U MAacCOBOI'O YHUCE. DHEPIHUs CBS3H
aTOMHBIX sfep. CBsi3b Macchl U SHepruu. Peakuyu cunTes3a u aenenus saep. MIcTouUHuKu sHepruu
Counnna u 3B€371. SlnepHas sHepreTuka. JKOJOTHUECKUE MPOOJIEMBI SAEpHON YHEPTEeTHKH.

Hemoncmpayuu.

CreKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrieKTphl pa3IMyHbIX Ta30B.

CnexTp Boaopo/a.

Habmioienue TpexkoB B kamepe Bunbcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYYESHUH.

Perucrpanus n3iaydeHus NpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuvie pabomul u onvimol.

Habmroienue CromHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JIy4EHHUSI.
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HccnenoBanne TpeKkoB: H3MEPEHUE DSHEPIUM 4YacTULBI 10 TOPMO3HOMY IyTH (1O
doTorpadusim).

W3mepenue paanoakTUBHOTO (hoHa.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINN MOIYITh TPEIHA3HAYECH ISl CACTEMATHU3AIMH U 0000IIeHUS
MPEIMETHOTO COACPIKAHUS U ONbITA ACSITEILHOCTU, TPUOOPETEHHOTO MPH U3yYEHUH BCETO Kypca
¢u3uku yrayOn€HHOTO YpOBHS, a TakKe IS NMOATOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY
9K3aMeHy 1o (usuke.

B nponecce uzyuenuss J7aHHOrO MOJYJISl pEalIM3YIOTCS U MOJIYy4aroT JajbHENIIee pa3BUTHE
yueOHble JEHCTBUS, OOECHEUMBAIOIINE JOCTHKEHHE TMPEAMETHBIX M MeTallpeIMETHBIX
pe3yibTaToB O0y4eHHUs, (OPMHPOBAHUE ECTECTBEHHO-HAYYHOW T'PAMOTHOCTU: OOBSICHEHHE H
OIMCAaHUE SIBJICHUN Ha OCHOBE MPUMEHEHHUs (PU3NYECKUX 3HAHUH, UCCIIEIOBATEIbCKUE IEHCTBUS
(BBIABMIKEHME T'MIIOTE3, IIOCTAHOBKA €M U IUIAHUPOBAHUE HMCCIIECIOBAHMS, QHAIMU3 JIAHHBIX U
MOJTy4YEHUE BHIBOJIOB).

[TpennourutenbHOl  (HOpMON OCBOEHHS MOJYJs SABISETCS IPAKTUKyM, IporpaMmma
KOTOPOI'O BKJIFOUYAET:

pelIeHue 3a/1a4, OTHOCSIIUXCS K pa3IMUHBIM pa3/ieiaM U TeMaM Kypca (pU3HUKH, B TOM YHCIIe
3a/1a4, THTETPUPYIOIIHUX COAEPHKAHUE PAZHBIX PA3/IEIIOB;

BBITNIOJIHEHHE J1a00paTOPHBIX padOT U OMNBITOB (BKJIIOYAsi paOOThI U OIBITHI U3 MEPEUHEN K
pa3zenaM Kypca) B YCIOBHUSX CaMOCTOSTEIBHOIO IUIAHUPOBAHUS MPOBEACHUS HCCIEIOBAHUS,
BbIOOpa 1 000CHOBaHMS METOA U3MEPEHUS BEIMYMH, COOPKH IKCTIEPUMEHTAIBHOW YCTaHOBKH;

BBITNIOJTHEHHE MPOOIEMHBIX 33/IaHUN TPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHus 1o
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH ), B TOM YHCJIE 3aJJaHUI ¢ MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJg TPYNNOBBIMH WIM HHIUBUIYaJbHBIMU TPOEKTAMH, CBSI3aHHBIMU C
coJiepKaHueM Kypca (DU3HKH.

N3yueHre MOBTOPUTEIBHO-0000MIAIOIIEro MOAYNIS MOXKET 3aKaHUMBAThCS MPOBEACHUEM
JTUAarHOCTUYECKOM paboThl 3a Kypc (U3UKH YIIyOJEHHOTO YpPOBHS, BKIIIOYAIOIICH 3aaHUs
pPa3sHOTO YPOBHS CIIOXKHOCTHU. Pe3ynbTaThl BBIINOJHEHUS AMAarHOCTHMYECKOW pPabOThl MOTYT
MOKA3bIBaTh CTENIEHb TOTOBHOCTH 00y4YalOIIUXCsl K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢u3uke, a TaKXkKe CBUACTENbCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyYHOMH
rPaMOTHOCTH.
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INIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOTPAMMBI I10 O®U3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHU

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha
JOCTHIKEHHUE TNIYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
obyyaromierocs OyayT chopMUPOBAHBI CICAYIOMINE TUIYHOCTHBIC PE3YJIbTATHI B YACTH:
o I)nampuomuueckozo éocnumanus:

MIPOSIBJICHUE MHTEpPECa K UCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (hU3UYECKOM
HAYyKH;

[IEHHOCTHOE OTHOILIEHHE K IOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;
®  2)2parxcoanckozo u 0yXo06HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKICHHH OONIECTBEHHO 3HAYMMBIX U ITHYCCKUX
po0JIeM, CBA3aHHBIX C IPAKTUYCCKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

OCO3HAHHE BAKHOCTH MOPAIBHO-3THYECKUX MPUHITUIIOB B JIEATSIEHOCTH YIEHOTO;

o  3)acmemuueckozo 60CRUMAHUA:

BOCTIPUATHE ICTETUYECKMX KayecTB (PU3MUECKOW Hayku: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHHYHOCTH;

e 4)yennocmu HayuHO20 NO3ZHAHUA:

OCO3HAaHHE LEHHOCTU (PU3MYECKONW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENUIIEH COCTABIISIIONIEN KYJIbTYPBI,

OpUEHTAIMsl B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/IBI,

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEpPECA K UCCIeI0BATEIbCKON AeSITENLHOCTH;

* 5)dhopmuposanusa Kyibmypol 300p06bs U IMOYUOHATNLHOZ0 OIAZONOTIYUUA:

OCO3HAHHWE IIEHHOCTH 0€3011acHOro 00pa3a )U3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTH TIPaBHJI OE30MACHOTO TMOBEIEHUS Ha TPaHCIOPTE, Ha JOpOrax, ¢ dJIEKTPHUUECKUM U
TEIIOBBIM 00OPY/TIOBAaHUEM B IOMAIITHUX YCIIOBHUSX;

c(hOpMUPOBAHHOCTH HaBbIKA pedIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OLTUOKY M TAKOTO JKe
mpaBa y JIPyroro 4ejioBeKa;

e 6)mpyooeozo eocnumanus:

AKTHBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpTaHMW3aIH, TOPOJIa, Kpas) TEXHOJIOTHUECKON M COIMATLHOW HAINPABICHHOCTH, TPEOYIOIINUX B
TOM 4uCle U GU3NUECKUX 3HAHH;

WHTEPEC K MPAKTHICCKOMY U3YICHHIO TIPOPECCH, CBSI3aHHBIX ¢ (DU3UKOI;

e 7)IK0ON102UUECKO20 6OCHUMAHUA:

OpUEHTAIlsl Ha NpUMEHeHHWEe (U3WYECKUX 3HAHUU IS pelIeHus 3agad B o0yacTu
OKpYXKAroIIed CpeJibl, TUTAHUPOBAHUS IMOCTYITKOB M OIEHKH WX BO3MOXHBIX ITOCICICTBUHN IS
OKPYXKArOIIEH Cpeibl;

OCO3HaHHWE TJI00aTHLHOT0 XapaKTepa SKOJOTHICCKUX MPOOJIeM U MyTeH MX PEeIICHUS;
® 8)adanmayuu K USMEHANOUWUMCA YCAOBUAM COUUATLHOU U RPUPOOHOIL CPEObL:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBHIMOTHEHUH WCCIEIOBAaHUN M MPOEKTOB
(bU3HYECKON HANIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JIPYTHUX;

MOBBIIIICHUE YPOBHS CBOCH KOMITIETEHTHOCTH Yepe3 MPAKTHUECKYIO AeITeTbHOCTD;

MOTPEOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHWH, YMEHHUH (POPMYITUPOBATEH HJICH, TIOHSATHS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHHUSIX;

oco3HaHue AePHUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH B 00J1aCTH (PU3HKH;
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IUTAHUPOBAHKME CBOCTO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUCCKUX 3HAHUM;

CTpEMIICHUE aHAIM3UPOBATh U BBISABIIATH B3AUMOCBSI3H ITPHPO/IBI, OOIIECTBA M SKOHOMHUKH,
B TOM YHCJIE C UCIOJb30BaHHEM (U3NUCCKUX 3HAHUM;

OlIEHKAa CBOMX JEHUCTBHM C y4ETOM BIHSHHS Ha OKPY)KAIONIYI0 CPEIy, BO3MOKHBIX
r100aIbHBIX HOCIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHBEpCAJbHbIC Yy4eOHBIE JCHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUSA, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3naBaTe/IbHBbIe yHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1oruveckue aeicTBUA:

BBISBJIAITh M XapaKTepU30BaTh CYLIECTBEHHBbIE IPHU3HAKKM OOBEKTOB  (SIBICHHI),
KJIacCcu(UIIUPOBATh UX;

BBISIBJISATh 3aKOHOMEPHOCTH M IPOTHBOPEUYUS] B paccMaTpUBaeMBbIX (akTax, JaHHBIX U
HaOJIIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISBJISATh IPUYMHHO-CJIECJCTBEHHbIE CBSI3M IPU H3Y4YEeHUM (U3MYECKUX SBICHUH U
IPOIIECCOB, JIeNIaTh BHIBOJIBI C MCIIOJIb30BAHHEM JICTyKTHBHBIX U HHIYKTUBHBIX YMO3aKITIOUEHHH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYUH;

CaMOCTOSITENIFHO BBIOMPATh CIIOCO0 pemieHust y4eOHOH (HU3MUecKoi 3amaun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pELICHUs, BHIOOP Haubojee MOAXOAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCTIOJIF30BaTh BOIIPOCHI KaK MCCIIETOBATEIBCKUI HHCTPYMEHT ITO3HAHMS,

IPOBOJUTH M0 CaMOCTOATENIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIH (U3NUECKUI
HKCIIEPUMEHT, HEOObILIOE UCCIIeIOBAaHIE (PU3NYECKOTO SIBIICHUS;

OLIEHMBaThb Ha NPUMEHMMOCTb M JOCTOBEPHOCTb HH(OpMAINIO, MOJYYEHHYIO B XOJI€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, OIbITA, UCCIIEIOBAHMS;

IPOTHO3UPOBAaTh BO3MOXHOE JalbHEiIIee pa3BUTHE (U3UUYECKUX IPOIECCOB, a TAKKE
BBIJIBUTATH TPEATIONIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

NPUMEHATh Pa3IMYHbIE METObl, MHCTPYMEHTHI M 3alpochl MpH TIOUCKE M OTOOpe
UH(OPMALIUY WU TaHHBIX C YIETOM MPEIOKeHHON yueOHoM (hu3ndeckoi 3a1au;

aHATM3UPOBaTh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATh WHPOPMANUIO PA3TUIHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

OIICHUBATh HAJEKHOCTh MHPOPMALUK TIO KPUTEPHSIM, MPEUIOKEHHBIM YYUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENILHO;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (opMy TmpeacTaBieHuss HHGOpPMALUU U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMu, HHOW rpaduKoi u
WX KOMOMHAIUSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
B X0JIe 00CYKJIeHHs yUeOHOro MaTepHaia, pe3yabTaToB JJaOPaTOPHBIX pabOT U MPOEKTOB
3aJjaBaTh BOMIPOCHI M0 CYHIECTBY OOCYXk/JIaeMOH TEMbl U BBICKA3bIBaTh WJEH, HAllEJICHHBIE Ha
pelIeHne 3a7aui U MoJiepkaHue 0y1arokenareIbHOCTH OOLICHNUS;
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COTIOCTABJISITh CBOM CYKJICHUS C CYXKJICHUSIMH APYTUX YIACTHUKOB JUAJIOTA, OOHAPYKUBAThH
pasIuyue U CXOACTBO MMO3HITHH;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX;

MyOJUYHO MPEACTABIIATH PE3YyIbTaThl BHITOJTHEHHOTO (PU3UYECKOT0 OMBITA (IKCIIEPUMEHTA,
HCCJICIOBAHMSI, IPOCKTA);

MMOHUMATh M HCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW W MHIUBUAYAIBHON pabOTHI MpH
peLICHNH KOHKPETHON (PU3NUECKO MPOOIIeMBI;

NPUHUMATh IEJIM COBMECTHOM JEATEIBHOCTH, OpPraHW30BBIBATH JACHCTBUS 1O €&
JOCTHKEHUIO: PaCIpeIeNsiTh PO, 00CYKIaTh MPOILECCHI U PE3YJIbTaThl COBMECTHON pabOThI,
0000111aTh MHEHUS HECKOJIILKHUX JIONEH;

BBHITIOJIHATh CBOKD YacTh pPa0OTHI, JOCTHrass KadeCTBEHHOIO pe3ylbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPJAUHHUPYS CBOM JICUCTBUS C APYTHUMH YICHAMH KOMAaH/IbI;

OIICHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIIUN MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
c(OpMyIIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusaums:

BBISIBJIATh MPOOJIEMbI B JKU3HEHHBIX M Y4EOHBIX CUTYyalUsX, TPEOYIOIIMX JJs pelIeHUs
(bu3nyecKuX 3HaAHMI;

OPUEHTUPOBAThCSI B Pa3IMYHBIX MOJAXOAAX MPUHATUS peleHUH (MHIUBUAYAIbHOE,
NPUHATHE PEIICHHS B TPYIIIE, IPUHATUE PEIICHUH TPYIIOi);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pelleHus (U3NYECKON 3ajaud WM IUIaH
UCCIIEIOBaHUSI €  Y4€TOM  HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MpeAaracMble BApUaHThl peIlIeHUI;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeJiaraTh MIaH €€ U3MEHEHMUS,;

OOBSICHATh MPUYMHBI JTOCTUKEHUS (HETOCTH)KEHUS) Pe3yJIbTaTOB JAEATEIIBHOCTH, /1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATENBHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS (PU3NYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBLCTB, M3MEHUBILIUXCS CUTYaluH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSIM.

CTaBUTh ce0s1 Ha MECTO APYTOro YeI0BeKa B X0JI€ CIIOpa WIIM IUCKYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

IPU3HaBaTh CBOE MPABO Ha OIIMOKY IPH PELICHUN (PU3MUECKUX 3a/1a4 WIN B YTBEPKIACHUAX
Ha Hay4HbIE TEMbI M TaKOE K€ MPaBo JPYroro.

HHPEAMETHBIE PE3YJIbTATHI

K konny oOyueHus ¢ 7 Kiaacce NpeIMETHbIE pPe3yJabTaThl Ha YIJyOJEHHOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: (PU3HUECKHUE U XUMUYECKHUE SIBICHUS, HAOII0IeHIE, SKCIIEPUMEHT,
MO/JIeJIb, TUIIOTE3a, eAWHUIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBMXKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TpaeKTOpus, paBHOJACHCTBYyIOmAs cui, Aedopmarus
(ympyras, iIacTH4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;

YBEpEHHO pa3nuyaTh sBieHUs (Iuddy3us, TEmIoBOe JABWKEHHE YaCTHUI] BEIECTBA,
paBHOMEpPHOE [BMKEHHE, HEPaBHOMEpPHOE [IBJKEHUE, WHEpIUs, B3aUMOJEUCTBUE Tell,
paBHOBeCHE TBEPABIX TEJI C 3aKPEILUIEHHOM OCHIO BPALLEHHUs, IIepeAada HaBICHUS TBEPABIMU
TeJaMH, JKUIKOCTAMH M Ta3aMu, aTMOC(EpHOE [aBJIEHUE; IUIaBaHUE TeJ, MPEBPALICHUs
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MEXaHUYECKOM SHEpruM) IO ONHUCAHHIO MX XapaKTepHBIX CBOHCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3UUYECKOE SIBJIICHUE;

pacrio3HaBaTh NPOSBICHUE U3YUYEHHBIX (DU3UYECKUX SIBICHUI B OKpYXKaIOIIeM MHUpPE (B TOM
yucie GU3NYeCcKre IBJICHUs B IPUPO/JIE: IPUMEPHI IBUKEHHUS C Pa3INYHBIMU CKOPOCTSIMU B )KUBOU
¥ HeXXHMBOH MPHUPOJIE, JCHCTBUE CUIT TSDKECTH, TPEHHUS, YIIPYTOCTH B IPUPOJIE U TEXHUKE, BIMSHHUE
aTMOC(EpHOro JaBJIEHUS Ha JKUBOM OpraHu3M, IUIaBaHUE pbIO, pbluaru B TeJle YEJIOBEKA), MpPU
ATOM MEPEeBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLACTSATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3Haku) GU3NYECKUX SBIICHU;

OIKCHIBATh M3YYEHHBIC CBOMCTBA TeN M (U3UYECKUE SIBJICHUSA, UCHOJB3Yys (PHU3HMUECKue
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyThb, CpPEAHSAS CKOpPOCTh, CHIIA
YIPYTOCTH, CHJIA TSDKECTH, BEC Teja, CHJIa TPEHHs, AaBICHHE TBEPIOTO Tela, JaBIeHUE CToI0a
KHUJIKOCTH, BBITAJIKUBAIOLIAsl CHJIA, MEXaHWYecKas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT
CHIIBI, KOA(Q(UIMEHT IMOJIE3HOT0 JEHCTBHS MEXaHM3MOB, KHHETHYECKas W IOTCHLUAIbHAS
SHEprus), Npu OMMCAHUM MPABUIBHO TPAKTOBATH (PM3UYECKUN CMBICT MCIOJb3YEMbIX BEJIWYMH,
uX 0003HAYCHHSI U €AMHUIIBI (PU3UUECKUX BEITHMUNH, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO
(GU3nUecKyro BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH I'paMKU M3yYEHHBIX 3aBHUCUMOCTEH
(bU3HUYECKUX BEINYUH,

XapakTepu3oBaTh CBOWCTBA Tell, (U3NYECKUE SBJICHHUS M IPOLECCHl, UCIOb3Yys MpaBUiia
CJIOKEHMsI CHII (BJIOJIb OJHOM NpsiIMOi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesa, IpaBUIIO
paBHOBecHsI pbluara (0J10Ka), «30JI0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHUUYECKOU
DHEpPTUW, TpPH O3TOM JaBaTh CJOBECHYI0 (OPMYJIMPOBKY 3aKOHa M 3allMCBIBaTh €ro
MaTeMaTHYeCKOE BbIpaXKECHUE;

CTPOUTH TIPOCThIC (PU3MUECKUE MOJIENIN PEATbHBIX OOBEKTOB, MPOLIECCOB M SIBJICHHUH,
BBIJICJIATE TP 3TOM CYILIECTBEHHbIE U BTOPOCTENIEHHbIE CBOMCTBA OOBEKTOB, IMPOLIECCOB,
SIBIICHU, TPUMEHATHh (PU3UIECKUE MOJENHU Uil OOBSICHEHUS (PU3MUYECKUX MPOIECCOB U PEUICHUS
yueOHBIX 3a7a4;

OOBSICHATH (PU3MUECKUE SBJICHUS, MPOIECCH U CBOMCTBA TEJN, B TOM YHUCIIE B KOHTEKCTE
CUTyallul NPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa, M pellaTh KaueCTBEHHbIE 3a/1aud, B TOM
qriciie TPeOyoIie YUCISHHOTO OIEHUBAHUS XapaKTePHBIX 3HAYCHUN (PU3UIECKUX BEITMYNH, ITPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3UUECKYIO MOJEIb, BBISBIATh IPUUUHHO-CIIECTBEHHBIE CBA3U U
BBICTPAaWBaTh JIOTMYECKYIO IIEMOYKY pACCYXIEHUH C ONMopoi Ha HW3yYeHHBIE CBOWCTBA
bu3nuecKux sBICHUH, GU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIH;

pemarb pacu€rHble 3afaud (B 2—3 JeHCTBUS) MO HM3y4yaeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aJleKBaTHYIO (DU3MYECKYI0 MOJeNb, C KCIOJIb30BaHUEM 3aKOHOB U  (opmyi,
CBSI3BIBAIOINMX (PU3MYECKHE BEITMYMHBI, 3alMCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pEIICHUE
3aJaud, BBIABIATH HEJIOCTAIOIIME WIM M30BITOUHBIE JaHHBIE, 0OOCHOBBIBATH BBIOOpP MeETO/a
pemieHusl  3ajadd, WCIOJNB30BaTh CHPAaBOYHBIC JIAHHBIE, TIPOBOJAUTH MaTeMaTHYECKHE
npeoOpa3oBaHus U pacyéThl, OLIEHUBATh PEATUCTUYHOCTH MOJYUYEHHOT'O 3HAYeHUsl (PU3NIecKon
BEJIMYMHBI M ONPEACTATh Pa3MEpHOCTh (U3UYECKOW BEITMYMHBI, TOITYYEHHOW TPU pPEUICHUU
3a]auu;

pacrio3HaBarh MpoOJIEMbI, KOTOPbIE MOKHO PEIINThH TPH TOMOIIH (PU3UIECKAX METOJIOB, U
npeiaraTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUs,, B OMHCAHUU HMCCIEJOBAHUS PACIO3HABATH
IIPOBEPSEMOE TIPEATIONIOKEHUE (THITOTE3Y), HHTEPIPETHPOBATH TIOJTYICHHBIN pe3yIIbTaT;

IPOBOJUTH OTBITHI MO0 HAOIIOAEHUIO (PU3HUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB Tel
(muddy3us, TemnIoBoe paclIUpeHHE Ta30B, SBIEHUE WHEPIUH, W3MEHEHHE CKOPOCTH IIpH
B3aUMOJICHICTBUM TeN, Mepefaya MJaBICHHUs JKUIKOCTBIO W Ta30M, MpPOSBICHUE JCUCTBUS
aTMOC(EpHOTO JIaBICHHS, EHCTBHE MPOCTHIX MEXaHU3MOB): (POPMYIHPOBATH TPEAIIOIOKEHHE
(rumoTe3y) 0 BO3MOXKHBIX pe3yibTaTax HaOJI0JeHUl, CaMOCTOSATENIbHO COOMPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pyAOBaHUS U (OPMYIUPOBATH BHIBOJIBI;

NPOBOJIUTH NPSMBIE M KOCBEHHBIE H3MEpeHHs (U3NUYECKUX BEIMYMH (pacCTOSIHUE,
IPOMEKYTOK BPEMEHHU, Macca Tena, o0bEM Tesa, CUila, TEMIIEpaTypa, INIOTHOCTh >KUIKOCTH U
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TBEPAOrO TeENa, CUila TPEHUS CKOJIBKEHUS, J[aBJICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JeMCTBYIOIAs HAa MOrPYKEHHOE B XKUJIKOCTh TEJIO, KOA((UIMEHT MOJE3HOr0 JEHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJb30BAHUEM AHAIOTOBBIX M HU(POBBIX MPHOOPOB, 0OOCHOBHIBATH BHIOOD
METO/a M3MepeHus, (PUKCUpPOBATh IOKa3aHUs MPUOOPOB, HAXOAUTh 3HAUYEHUE H3MEpseMOM
BEJIMYMHBI C TIOMOILBIO YCPEIHEHUS PE3YNbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh MOIPEIIHOCTh
W3MEPEHHI;

IPOBOJUTH HECIIOKHBIE 3KCIIEPUMEHTAIIbHBIC MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUYECKHUX
BEJIMYMH (3aBUCUMOCTH ITyTH PABHOMEPHO JBMXKYILETOCs TeJla OT BpEMEHHU JIBUKEHHUS TeJla, CUIIbI
TPEHUS CKOJIBKEHUS OT CHIJIbI HOPMAJIBHOTO JIaBJICHUs, KadyecTBAa 00paOOTKHU MOBEPXHOCTEH Tel U
HE3aBHCHMOCTH CHJIBI TPEHHA OT IUIOAAW CONPHUKOCHOBEHHUS TEJ, CHJIbI YIPYTOCTH OT
VJIMHEHUS] TIPYKUHBI, BBITAJKUBAIOIIEH CHIBI OT 00bEMa MOTPY>KEHHOW 4YacTU Tela U OT
IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TIJIyOHMHBI, Ha KOTOpPYIO
HOTPYKEHO TEJIO, YCIIOBHH IJIaBaHUs TEJl, yCIOBUI paBHOBECHUS pblUara u OJIOKOB): COBMECTHO C
yuuteneM (GpopMysiupoBaTh 3ajady M THIOTE3y HUCCIEJOBAaHUS, CAMOCTOSTEIbHO IUIAHHMPOBATH
UCCJIEJOBAaHHE, CAMOCTOSITEIIbHO COOMPATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY C MCIOJIb30BAaHUEM
UHCTPYKLIUH, NPEJICTABIIAThH MOJIyY€HHbIE 3aBUCUMOCTH (DU3UUECKUX BEJIMYUH B BUJE TAOIUIl U
rpaduKOB, OIICHUBATH ITOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3YJIbTATaM HCCIICOBAHUS;

coOuoiaTh IpaBWja TEXHUKM Oe30macHoro Ttpyda Ipu pabore ¢ J1ab0paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh NMPUHLHUIIBI 1eHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHl, TEPMOMETD,
JMHAMOMETp, COOOIIAIOMIMECS] COCY b, OapOMETp, phIYar, IMOJABMKHBIA U HETIOABHKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTD;

XapaKTepU30BaTh NMPUHIUIBI IEHCTBUS U3YUYEHHBIX IPUOOPOB, TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTUYECKUX POLIECCOB C ONIOPOH HA UX ONMUCAHUSA (B TOM YUCIIE: MOAIIUITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THJIPaBIMYECKUN Ipecc, CU(POH, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HAacoc,
apeoMeTp), UCTOIb3ys 3HAHUS O CBOMCTBaX (PM3NYECKUX SBJICHUN U HEOOXOAUMBIE (PU3NUECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKH HM3YyYEHHBIX TEXHMUYECKHUX YCTPOMWCTB,
M3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTMUECKUX MPOLIECCOB MPHU PEUIEHUH Y4EeOHO-ITPAKTUIECKUX
3az1ay;

OPUBOJIUTH MpHUMEpPhl (HaXoIuUTh HHGMOpPMALKIO O TMpUMEpax) MPaKTHUYECKOIO
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JAJs o0ecredeHus 0e30MacHOCTH
npu obOpaiieHuu ¢ npudopaMyd M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHUs 3/10pOBbI U
COOJTIOJIEHHSI HOPM 3KOJOT'MYECKOT0 TIOBEICHUS B OKpY Karollei cpejie;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpMauu pu3NYecKoro cojaepkanus B MHTepHere,
CaMOCTOSITENIbHO (POPMYJIMPYSI NMOUCKOBBIA 3alpoc, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M MyTEéM
CPaBHEHMsI  PA3JIMYHBIX HCTOYHUKOB  BBIACNATH HMHQOpMAIMIO, KOTOopas  sBISETCS
IPOTHBOPEYMBON HIIM MOXKET ObITh HEJIOCTOBEPHOIA;

HCIIOJIb30BaTh TPU BBIMIOJHEHUN YUEOHBIX 3a/laHuil HAaydHO-TIOMYJAPHYIO JUTEpaTypy
(Gu3MUecKoro cojepX)aHHs, CIPaBOYHbIE MaTepHalbl, pecypchl ceTu VHTepHeT, BIaJETh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/aBaTh COOCTBEHHbBIE KpaTKHe MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHHUKOB MHPOPMALMU (PU3UUECKOTO COAEpKaHMs, B TOM YHCIIe MYOJUYHO JIeiaTh KpaTKue
COOOIllEHUsI O pe3ysibTaTax MIPOEKTOB WM Y4eOHBIX HCCIEJOBaHHWM, MPU 3TOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNEH;

IpU BBIOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIEIOBAaHUI pacrpenensiTb 00S3aHHOCTU B
rpyImIe B COOTBETCTBUHU C IOCTABICHHBIMU 3a/1a4aMHU, CIIEUTH 3a BHINOJHEHUEM I1JIaHa JeMCTBUIA,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJIAJ B JCATEIBHOCTb TPYIIBL, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aMMOJCHCTBHE, yUUTHIBASI MHECHUE OKPYKAIOILHX.
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K xoHny oOyueHus ¢ 8 Knacce npeIMETHbIE pe3ylbTaThl HA YIIIyOJE€HHOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIOJIb30BaTh MOHATUS (Macca W pa3Mepbl MOJEKYN, TEIUIOBOE JBHUXKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUTMYECKHE U aMOp(HbBIE TeJla, HACHIICHHBIH
U HEHAChILEHHBIH Map, CIOCOObl H3MEHEHHMs] BHYTPEHHEH SHEeprum, 3JIeMEeHTapHbIN
AIIEKTPUYECKUI 3aps]l, IPOBOAHUKH, [TOJIYIIPOBOIHUKH, TUIIEKTPUKH, UCTOYHUKHU ITOCTOSHHOTO
TOKa, JIEKTPUUECKOE U MarHUTHOE TOJIs1, ONTUYECKAs CUCTEMA) U CUMBOJIMYECKUHN SA3bIK (PU3UKU
IPY PEUICHUU YYeOHBIX U MPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3iuyarh SIBJICHUS (TEIUIOBOE paclIMpeHHe (cxKaTue), TeNJI0BOe PABHOBECHE,
[IOBEPXHOCTHOE HATSHKEHHME, CMAuMBaHUE, KalWUISPHBIE SBJICHUS, UCIIApEHME, KOHJEHCAaLus,
IUIaBJICHUE, KPUCTAJUIM3alUs, KUIEHHe, CIOCcOObl Teruioneperayd (TeIuIONpOBOAHOCTD,
KOHBEKIIMSI, W3JIyY€HHUE), TEIJIOBbIE IIOTEPH, DSJIEKTPU3ALMs TeJl, B3aUMOJECHCTBHE 3apsJiOB,
JeMCTBUS 2JEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHuUTOB, JIeHCTBHE
MarHUTHOTI'O IOJIsl HA MPOBOJAHUK C TOKOM) 1O ONKUCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHNE H3YYCHHBIX (PH3MUECKUX SBICHUHN B OKPYKAOLIeM MUpE (B TOM
yucie (pu3nueckue siBIEHUs B MPUPOJIE: NOBEPXHOCTHBIE U KAaWUIPHBIE SIBIECHUS B IPUPOJE,
KpUCTaJUIbl B mpupone, wusiydeHune ConHIa, 3amep3aHHe BOAOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHue pOChl, TyMaHa, UHEsl, CHEra, IEKTPUUYECKHe ABJIECHUs B aTMocdepe, 2IeKTpUIECTBO
KUBBIX OPTraHMU3MOB, MarHUTHOE MoJie 3eMJH, Jpeiid MOIIOCOB, POIb MArHUTHOTO TIOJS JUISA
KHU3HHU Ha 3emiie, MOJISIPHOE CUSIHME), TIPU 3TOM ME€PEBOAUTH MIPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh M3YYEHHbIE CBOMCTBA TeN M (U3UYECKUE SIBJICHUSA, UCHOJb3Yys (PU3MUEcKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHS 3HEPIusi, KOJIUYECTBO TEIUIOTHI, paboTa rasa, yaejlbHas
TEIIOEMKOCTh BEIECTBA, yJeNIbHAs TEIJIoTa IUIaBJIEHUs, YAeIbHas TEIIoTa nNapooOpa3oBaHus,
yleabHas TEIJIoTa CrOpaHMsl TOIUIMBA, KOO(PHUIMEHT MOJIE3HOTO ACWCTBUS TEIUIOBOM MAaIlIUHBI,
OTHOCHUTEJNIbHASL BIAXXHOCTh BO31yXa, JJIEKTPUUECKHUH 3aps], CHJIA TOKa, DJJIEKTPUYECKOE
HanpsDKEHUe, CONpoTHUBiIeHUE npoBoAHuka, J/IC B 1enu moCTOSHHOTO TOKa, 3JEKTPUUECKOe
yJlelIbHOE COTIPOTUBIIEHUE BELIECTBA, pab0Ta U MOIIHOCTb JIEKTPHUUECKOTO TOKA), TPU ONHUCAHUU
IPaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIONb3yEMbIX BEIMYMH, WX OOO3HA4YeHMs U
€IMHUIBl (PU3UYECKHX BEIMYUH, HAXOAUTh (DOPMYJIbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C IPYITMMH BEJIMYMHAMHU, CTPOUTH Ipa@UKU U3YyYEHHBIX 3aBHCHUMOCTEH (hU3MUECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NUYECKUE SBJIEHUS U IPOLECCHI, UCIOJIb3Ysl OCHOBHbBIE
MIOJIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHHs BEILECTBA, YPAaBHEHHE TEIJIOBOTO
OanaHca, 3aKOH COXPaHEHMs JJIEKTPUYECKOTo 3apsja, 3akoH KysnoHa, MpUHIMI CyNeprno3uLIuu
ANIEKTPUYECKUX MoJiel, 3akoH Oma Juid ydacTka nenu, npaBuwia Kupxroda, 3akon Oma ans
MOJIHOM 1ienu, 3akoH Jkoyns-JIeHma, 3aKOH COXpAaHEHWs SHEPruM, IIPU 3TOM pa3InyaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MAaTEeMaTHUECKOE BhIPAXKECHUE;

CTPOUTH MpPOCThle (PU3MUECKHE MOJENHU pPEaNbHBIX OOBEKTOB, MPOLECCOB U SBICHUM,
BBIJICJIATE TNPH 3TOM CYIIECTBEHHBIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB, IPOILIECCOB,
SBJIEHUHN, IPUMEHATh PU3NYECKHE MOJIEH AJIsl 0ObACHEHUS (PU3NUYECKHX MTPOLIECCOB U PEIlIeHUs
y4eOHBIX 3a7ay;

OO0BACHATH (PU3NYECKHUE SBIICHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM UUCIIE U B KOHTEKCTE
CUTyallull NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, U peulaTb KauyeCTBEHHBIE 3aJaud, B TOM
yuclie TpeOyrolire YUCIEHHOT0 OLEHUBAHUS XapaKTEPHbIX 3HAUEHUN (PU3NYECKUX BETUYMH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3HUECKYIO MOJEIb, BBISBIATH PUUUHHO-CIIECTBEHHBIE CBSA3U U
BBICTpAauBaTh JIOTMYECKYIO IIEMOYKY pACCYKIEHUH C OMOpoil Ha HW3Y4YEHHbIE CBOMCTBA
bu3nUecKux SBICHUH, GU3NIECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;
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YBEPEHHO peliaTh pacu€THbIE 3a/1a4M (C Onopoi Ha 2—3 ypaBHEHHUs) MO U3yYaeMbIM TEMaM
Kypca (U3UKH, BBIOMpas aaeKBaTHYIO (DU3UYECKYIO MOJENb, C HCIOJIb30BAaHUEM 3aKOHOB W
(dopMyI1, CBA3BIBAIOMINX (PU3UUECKHE BEIWYHHBI, 3alUCHIBATH KPATKOE YCJIOBUE M Pa3BEPHYTOE
pellieHre 3a/layd, BBIABIATH HEJOCTAONIME WM M30BITOYHBIC JaHHbBIE, OOOCHOBBIBATH BHIOOP
METOJla pELIEHMs] 3a/layd, HCII0JIb30BaTh CIPAaBOYHbBIE JIaHHBIE, IPUMEHATH METOJbl aHAIM3a
pa3MepHOCTEll, HCIOJIb30BaTh  rpaduyecKkue METOJbl  pelleHus  3ajJad, IPOBOAUTH
MaTeMaTHYeCKue mpeoOpa3oBaHusi M pacué€Thl, OLEHUBATh PEATMCTUYHOCTH IOJY4YEHHOTO
3HaYeHUs] (U3MYECKON BEIMYMHBI M ONPEAeNATh pPa3MEepPHOCTh (PU3UUECKONH BETUYHHBI,
IIOJIyYEHHOM MPH pELIECHUH 3a]1a4H;

pacro3HaBath MpoOIeMbl, KOTOPbIE MOXKHO PEIIUTH MPHU MOMOIIU (PU3NUECKUX METOJI0B, U
npeiaraTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUs,, B OMHCAHUU HCCIECIOBAHUS PACIO3HABATH
IIPOBEPSIEMOE MPEINoNIoKeHHE (TUIIOTe3Y), HHTEPIPETUPOBATD MOJIYyUEHHBIN PE3yIbTaT;

IPOBOJUTH OIBITHI 10 HAOIIOACHUIO (PU3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tl
(kanwIIsipHbIE SBIICHUS, 3aBUCHUMOCTH JIaBIEHHUS BO3JyXa OT €ro o0bEMa U TeMIleparyphbl,
CKOPOCTH IIpollecca OCThIBaHHMs (HarpeBaHusl) MpU H3JIYyYEHUH OT IBETa U3JIy4arouleu
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH H
wiomaad €€ IMOBEPXHOCTH, 3JIEKTPU3AlMs TeJl U B3aUMOJEHUCTBUE 3JIEKTPUUYECKUX 3apsi/ioB,
B3aMMOJICHCTBHE TIIOCTOSHHBIX MAarHUTOB, BU3yallM3allUs MAarHUTHBIX TMOJIEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOI'O IOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOICTBa 3JIEKTPOIBUTATEISI [IOCTOSHHOTO TOKA): (hOPMYINPOBATH MPOBEPIEMOE TPEITOIOKEHNE
(runote3y) 0 BO3MOXKHBIX pe3yJibTaTaX HaOJIO/IEHUH, CAMOCTOSTEIbLHO COOUPATh YCTAHOBKY U3
U30BITOYHOTO HAbOpa 000PYAOBaHHUSI, OMKCHIBATH X0 ONbITA U (POPMYITUPOBATEH BHIBO/IBI,

NPOBOIUTH NPSMbIE M KOCBEHHBIE H3MEpeHHs (HU3MUECKUX BEIUYMH (TeMIeparypa,
OTHOCUTEIIbHAs BIAXHOCTh BO3AyXa, CHJIA TOKa, HANpsOKEHUE, YAelbHas TEIUIOEMKOCTb
BEIIIECTBA, COIMPOTHBICHUE MPOBOJHUKA, pabOoTa M MOIIHOCTH AIIEKTPHUYECKOTO TOKa) C
UCIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX IPUOOPOB, 000CHOBBIBATH BEIOOP METOIa U3MEPEHMUS,
¢ukcupoBaTh NOKa3zaHUsl NMPUOOPOB, HAXOAUTH 3HAYEHHE U3MEPSEMON BEIMUYUHBI C IOMOIIBIO
yCpEeIHEHUs pe3yabTaTOB CEPUM U3MEPEHUH U OLIEHUBATh MOTPELTHOCTh U3MEPEHUH;

IIPOBOAMTH HKCHEPUMEHTAIbHbIE MCCIEA0BAaHUS 3aBUCUMOCTEH (M3NYECKUX BEITUYMH
(3aBHCHMOCTB JIaBJICHHs BO3/lyXa OT €ro 00b&Ma M HarpeBaHUs WM OXJIAXKICHUS, UCCIIEOBaHUE
ABJICHUSl TEMJOOOMEHAa TpU CMEIIMBAaHWU XOJIOAHOM W Topsyedl BOJAbI, 3aBUCHUMOCTH
COIIPOTHUBIJIEHUS MPOBOJAHMKA OT €ro JJIMHBI, IJIOIIAJN MONEPEeYHOro CEYEeHUs U YAEIbHOIo
CONpPOTUBIICHUSI BEIIECTBA IPOBOJHHMKA, CHJIbI TOKA, MPOTEKAIOIIEr0 Yepe3 IMPOBOJHUK, OT
HaIpsDKEHUs Ha POBOIHUKE, MCCIIeI0BaHNE TIOCIIE0BATEILHOTO U MapalIeIbHOTO COETMHEHNI
IIPOBOJHMKOB): COBMECTHO C Yy4HTeNleM (OpMYyJIHpOBaTh 3a/lady U TUIIOTE3y HCCIEI0BaHUS,
CaMOCTOSITENIHO TUIAHUPOBATh MCCIIEI0BAaHUE, CAMOCTOSTENILHO COOMPATh IKCIEPUMEHTAIBHYIO
YCTAaHOBKY C MHCIIOJIb30BAaHUEM MHCTPYKIIMM, NPEJICTaBISATh IOJIY4YEHHbIE 3aBUCUMOCTHU
(u3nUecKruX BETUYMH B BUE TaOIHI U rpaMKOB, OLIEHUBATh MOTPEIIHOCTH, JIEJIaTh BBIBOABI 110
pe3ysibTaTaM HCCIe10BaHus;

co0uro1aTh MpaBuiia 0€30MacHOro Tpy/ia Mpu padboTe ¢ 1abopaTOpHBIM 00OPYIOBAHUEM;

XapaKTeprU30BaTh MPUHIIHIEI JCHCTBUSI N3YYEHHBIX TPUOOPOB, TEXHUIECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX IPOLECCOB C OMOPOH Ha MX OMHUCAHUA (B TOM YHUCIIE: CHCTeMa OTOIICHHUS
JIOMOB, TUTPOMETP, [1apoBasi TypOUHA, aMIIEpPMETP, BOJIBTMETP, CUETUUK IITEKTPUUECKOMN SIHEPTHH,
AIIEKTPOOCBETUTENbHBIE ~ NPHUOOPBI,  HAarpeBaTelbHbIE  AIEKTPONPUOOPHl  (IIPUMEPBI),
NPEOXPAaHUTEIN U WX NPUMEHEHHE B OBITY M TEXHUKE, MPUMEHEHHE IMOCTOSHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb IMOCTOSHHOIO TOKAa), MCHOJNb3Yys 3HAHUS O CBOMCTBax
buznyecKux sIBICHUN, HEOOXO0AUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U MU3MEPUTENbHBIE IPUOOPHI IO CXeMaM
U CXEMATWYHBIM PHUCYHKaM (KHUJKOCTHBI TEPMOMETp, TEPMOC, ICHUXPOMETpP, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBI IEKTPHUECKUX
Heneil ¢ mocjaenoBaTeNIbHBIM U MapajuieIbHBIM COCTUHEHHEM AJIEMEHTOB, pa3jinyas yCIOBHBIE
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0003HaYEHHSI 3JIEMEHTOB JIEKTPUUECKUX LIETIEH, NCIOIB30BATh CXEMbI U CXEMAaTHYHbIE PUCYHKH
U3yYCHHBIX TEXHUYECKHUX YCTPOWCTB, N3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUIECKUX IPOLIECCOB
IPY PEUICHUN Y4eOHO-TIPAaKTUIECKUX 3a/1a4;

NPUBOJUTE TPUMEPHl  (HAXOAUTh HMH(MOPMALMIO O TPUMEPax) MNPAKTHYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWN B TOBCEJIHEBHOW JKU3HM JJIs oOecriedeHus 0e301macHOCTH
npu oOpamieHnu ¢ NpHOOpaMU M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 310pOBbS U
COOJIIOIEHHSI HOPM 9KOJIOTMYECKOTO IIOBEICHHSI B OKPY KaIOIIEH Cpene;

OCYHIECTBIIATh MOWUCK HH(popManuu  (u3mueckoro conepxanusi B HTepHere,
CaMOCTOSITENILHO (POPMYIIUPYs TIOMCKOBBIH 3aIpOC, HA OCHOBE MMEIOIIMXCS 3HAHUN U CPAaBHEHUS
JIONOJTHUTEIBHBIX HCTOYHUKOB BBICIATH HHPOPMAIINIO, KOTOPAs SBJISIETCS IPOTUBOPEYHBOM HITH
MOYXET OBITh HEJJOCTOBEPHOM;

UCIIONIb30BaTh TPU BBINOJHEHUH YYEOHBIX 33/laHHH HAYYHO-TIONMYJSIPHYIO JIUTEPATypy
($U3NUeCKOro CcoJepXKaHMs, CIPABOYHBIE MaTepHalbl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMi KOHCIIEKTHPOBAaHHs TEKCTa, MpeoOpa3oBaHus MH(GOPMALUK W3 OJHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;

cO3JaBaTh COOCTBEHHBIC NHMCHMEHHBIE W KpaTKHE YCTHBIE COOOLICHUs, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX HCTOUYHHKOB (PM3MUYECKOTO COJIEPIKAHHSI, B TOM YHCIE MTyOIUIHO
NPE/ICTAaBIATh PE3yJAbTAaThl IMPOSKTHOM WIIM HCCIEIOBATEIBCKON JEATENBHOCTH, INPH 3TOM
IPaMOTHO HCIOJIb30BAaTh HM3yYCHHBIM MOHATUHHBIA ammapar Kypca (DHU3HKH, COIpPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAINCH;

IIPY BBITTOJTHEHUN YYEOHBIX MPOEKTOB M UCCIICAOBAHUH (PU3NYECKUX MPOLIECCOB PACHPEACIIATH
00S53aHHOCTH B TPYIIIE B COOTBETCTBHUHU C TIOCTABICHHBIMH 337[a4aMH, CIICANTH 32 BHIIIOJTHEHHUEM
IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIH BKIJIAJ] B
JeATENIbHOCTh ~ TPYIIBI, BBICTPaWBaTh KOMMYHHUKAaTHBHOE B3aUMOJICHUCTBHE, IPOSBIIS
TOTOBHOCTb pPa3peniath KOH(PIUKTHI.

K koniy oOyuenus ¢ 9 knacce npeaMeTHbIe pe3ylbTaThl HA YIiyOJI€HHOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

MCIIOJIb30BaTh MOHATHS (CUCTEMa OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO JABMXKEHUS,
HEBECOMOCTb M MEpPEerpy3Kkd, LEHTP TSDKECTH, MEXaHWYECKHE BOJIHBI, 3BYK, HMH(pa3ByK H
yIbTPa3BYK, AMEKTPOMArHUTHbIE BOJIHBI, PEHTT€HOBCKOE U3TyYeHHE, IIKaJIa 3JIE€KTPOMArHUTHBIX
BOJIH, ICTOYHHUKH CBETa, OJIM30PYKOCTh U JaJIbHO30PKOCTh, CIEKTPbI HCIIYCKAaHUS U TOTJIOCHHUS,
anbda-, OeTa- M ramMma-u3Iy4deHMs, M30TONbBI, SJEpHas MU TEPMOSJIEpHAs DSHEPreTuKa) u
CHUMBOJIMUYECKHH A3bIK (PU3UKU NPU PELICHUU YUeOHBIX U MPAKTUUYECKUX 3a]1a4;

YBEPEHHO pa3nyaTh SBJIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSAMOJIMHEHHOE
JIBIDKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHHE, CBOOOIHOE MaJieHUe Tel, JBH)KEHHUE
0 OKPY)KHOCTH, B3aUMOJEWCTBHE TeJ, pPaBHOBECHE MAaTE€pPHAJIbHONM TOUYKH, PEAaKTHBHOE
JBIDKEHUE, HEBECOMOCThb, KoyiebaTelbHOEe JABIKEHHE (TapMOHMYECKHE, 3aTyXalollue,
BBIHYXJ/ICHHbIE KOJIeOaHMs), pE30HAHC, BOJHOBOE ABI)KEHUE (PAacIpOCTpaHEHHE U OTpaKeHUE
3ByKa, HHTeppepeHIHs U AU(paKIus BOJIH), IPSIMOIUHEHHOE paclpoCTpaHeHHe, OTpaKeHHE U
IPEIOMJIEHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jiokKeHHe 0elIoro cBera B CIEKTP
U CIOKEHHE CIEKTPAIbHBIX LIBETOB, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro creKkTpa U3Iy4eHHs ) 0 OMUCAHHUIO UX XapaKTEePHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHHUM B OKpYKarolieM Mupe (B ToM
yucie (usnueckue sBICHHUS B MPHUPOJE: NPWIMBBI U OTIUBBI, ABMKeHHE MiaHeT ColHeuHOU
CUCTEMBI, PEAKTHBHOE JIB)KEHHE JKHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHNE, CEHCMUYECKUE BOJIHBI, IlyHaMU, 3XO0, LIBETA TEJI, ONTHUECKHUE SIBJIICHUS B IPUPOAE,
Ouosjoruyeckoe JIeicTBHE BUAMMOIO, YIbTPa(HOIETOBOIO U PEHTIEHOBCKOTO H3JIy4YEHHIH,
€CTECTBEHHBIN paHOaKTUBHBIN (DOH, KOCMHUYECKHE JTyYH, pAAHOAKTHBHOE U3Ty4E€HUE PUPOIHBIX
MHUHEPAJIOB AEHCTBUE PAJOAKTUBHBIX U3IyYE€HHUI Ha OPraHU3M 4eJI0BEKa), IIPU TOM [IEPEBONUTh
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NPaKTUYECKYIO 3ajjauy B yUeOHYIO, BBIJICJIATh CYIIECTBCHHbIE CBOWCTBA (MIPU3HAKH) (PH3UUECKUX
SIBIICHUIA;

OIIUCBhIBATH I/I3y‘-IeHHLIC CBOﬁCTBa TCI U (1)I/ISI/IHGCKI/IG SBJICHUA, I/ICHOJILBySI (1)I/I3I/I‘~I€CKI/16
BEJIMYMHBI (CPEIHSS M1 MTHOBEHHAs CKOPOCTh TeJla MPH HEPAaBHOMEPHOM JBIKEHUH, YCKOPEHUE,
HepeMemeHHe HpI/I paBHoyCKOpeHHOM HpHMOHHHeﬁHOM JABMOKCHUU, YTJIOBaSI CKOpOCTB,
IEHTPOCTPEMHUTEIILHOE YCKOPEHHE, CUjla TPEHHMsI, CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOpPEHHUE
CBOOOJTHOTO TaJICHHsI, BEC Tela, HEHTP TSHKECTH TBEPIOTO Tella, UMITYJIbC Tella, UMITYJIbC CHJIB,
MOMEHT CHJIbI, MEXaHHYECKasi paboTa M MOIIHOCTD, MOTCHIIMAJIbHAS DHEPTHUS TeJIa, TOAHATOTO HaJl
HOBerHOCTBIO 3€MJIM, ITOTCHIHAJIbHAA 3HepFI/I$I C)KaTOfI pr)KI/IHbI, KHUHECTHUUYCCKas 3H€pI‘I/I$I,
MOJIHAsI MEXaHWYECKas DHEPrus, Mepuoj W 4YacToTa KoJeOaHHH, NMEPHOJl MaTeMaTHYEeCKOTO U
pr)KI/IHHOI‘O MasATHHUKOB, AJIMHA BOJIHBI, I‘pOMKOCTB 3By1<a U BbBICOTA TOHA, CKOpOCTB CB€Ta,
MOKa3aTeNlb MPEIOMIICHUST CPE/Ibl), TIPU OMHCAHUU MPABHIBHO TPAKTOBAaTh (DU3UUCCKUNA CMBICI
I/ICHOJIB3y€MBIX BCIMYHH, HX OGOSH&‘ICHI/IH n CIAUHUIBI (bI/ISI/I‘IeCKI/IX BCJIMYHMH, HaAXOJIUTb
dbopMyIibl, CBS3BIBAIONINE NAaHHYIO (PU3MYECKYIO BEIHYMHY C JIPYTUMHU BEIHMYWHAMHU, CTPOUTH
rpad UKy H3y4eHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKHUE SIBICHUS M TPOILIECCHI, HUCIONb3Yys 3aKOH
COXpaHeHI/Iﬂ 3Hepr1/11/1, 3aKOH BCGMI/IpHOI‘O TATOTCHUA, HpI/IHIII/IH cynepn031/1111/11/1 CHII, HpI/IHLII/IH
oTHOcuTeNnbHOCTH ['anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMITYIIbCA, TEOPEMY O
KMHETUYECKOM DHEPrun, 3aKoH I 'yka, 3akoH bepHyIu, 3aK0HbI OTpaKeHUS U MPEJIOMIICHHS CBETA,
dbopMyny TOHKOH JIMH3BI, TUIAHETAPHYIO MOJIEJb aToMa, HYKJIOHHYIO MOJENb aTOMHOTO Spa,
3aKOHBI COXPAHEHHS 3aps0BOTO M MACCOBOTO YHCENl MPHU SACPHBIX PEAKIHUAX, MPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBIPAKEHHUE;

CTpOI/ITB (1)I/ISI/ILICCKI/IC MOIeiin peaJII)HI)IX O6”I)€KTOB, HpOHeCCOB 158 HBHGHHﬁ, BBIACIIATH HpI/I
9TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOIIECCOB, SIBICHU, TPUMEHSThH
du3nveckne Moaenu Uit OOBSICHEHUS (PU3NIECKUX MPOIIECCOB M PEIICHHs y4eOHBIX 3a7ad;

OOBSCHATh (PU3UYECKHE SBIEHUS, MPOLIECCHl M CBOMCTBA TN, B TOM YHCJIE B KOHTEKCTE
chyauHﬁ HpaKTI/IKO-OpI/IeHTI/II)OBaHHOFO xapaKTepa, nu pemaTL Ka4€CTBCHHBIC 3aJJadyu, B TOM
qrciie TpeOyrolue YUCIECHHOTO OIICHUBAHMSI XapaKTePHbIX 3HAUCHUN (PU3NYECKUX BETUYHH, TIPU
3TOM BBI6I/IpaTI) ajleKBaTHyIO (1)I/I3I/I‘-ICCKYIO MOJCJIb, BBIABJIATH HpI/I‘-II/IHHO-CJIGI[CTBeHHI)IG CBsA3HU U
BBICTPAMBaTh JIOTUYECKYIO IIEMOYKY PACCYXAEHHH U3 2—-3 mIaroB ¢ ONOpPOd Ha HM3YyYEHHbIE
CBOMCTBA (PU3NUYECKUX SBIICHUM, (PU3UUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO pelIaTh pacy€THBIC 3aJayd MO HM3y4yaeMbIM TeMaM Kypca (U3HKH, BBIOHpas
aZICKBaTHYI0 (PU3MUYECKYI0 MOJelb, C HCIOIb30BAHUEM 3aKOHOB M (POPMYJI, CBSI3bIBAIOIINX
dbusznyecKkue BENMYUHBI, 3alMCHIBATh KPAaTKOE YCIOBHE U Pa3BEPHYTOE pelIeHHE 3a/ayH,
BBIABIIATH HCOOCTAKOIIINEC WJIIU I/136I>ITO'-IHI>IC JaHHBIC, 06OCHOBI>IBaTI> BBI60p METOda peHIeHI/ISI
3a/1aud, MCIOJIb30BaTh CIPABOYHBIE JaHHBIE, MPUMEHATh METOAbl aHAIM3a PAa3MEPHOCTEM,
HUCITIOJIB30BAThH rpa(bnqecxne METOAbI peHIeHI/ISI 3aaa4, HpOBOI[I/ITB MAaTEMAaTHUYCCKUEC
npeoOpa3oBaHus U PaCUEThl, OIEHUBATh PEATMCTUYHOCTH MOTYYEHHOTO 3HaueHUsl (pu3uvecKoin
BEJIMYMHBI U OMNpPENeisTh Pa3MEpHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHON NpU pelIeHUuu
3a/1a4u;

paCHOSHaBaTI) HpO6J’IeMBI, KOTOpBIe MOXHO peHII/ITI) HpI/I IIOMOIIIN q)HSI/I‘IeCKI/IX METOJ0B, U
npeiaraTh OPUEHTHUPOBOYHBIM CIIOCOO pPEIICHUs, B OMHMCAHUU HCCIIEIOBAaHHS PACIO3HABATH
MIPOBEPSIEMOE TIPEATNONIOKEHNE (TUIIOTE3Y), OIEHUBATh MPABUIHHOCTH IMOPSIKA MPOBEIACHUS
MCCJIEI0BAHMS, HHTEPIPETUPOBATH NOJIYUCHHBIN PE3YIIbTAT;

MIPOBOAMTD OMBITHI IO HAOIIOJECHUIO (U3NYECKUX SBIECHUIN WM (PU3NUECKHX CBOWUCTB Tell
(u3yueHne BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHUS DHEPTUU, 3aKOHA COXpPaHEHUS
I/IMHy.]'Ibca, )IeI\/'ICTBI/Ie 3aKOHa BepHynJm 1 BOBHUKHOBCHUC HO}I’BéMHOﬁ CUIJIBbI KpI)IJ'Ia, 3aBUCHUMOCTH
nepuoAa KoyiebaHWi TPYXKMHHOTO MasTHHKA OT MAacChl Tpy3a U KECTKOCTH TPYKUHBI U
HE3aBUCHUMOCTh OT aMIUIMTY/JbI MaJbIX KOJeOaHWH, MPSIMOJIMHEHHOE PacIpoCTpaHEHUE CBETa,
pa3ioxeHue Oenoro CBeTa B CIEKTpP, U3YYCHHE CBOMCTB M300paKE€HUsS B IUIOCKOM 3EpKayie U
CBOMCTB M300pakeHus MpeaAMeTa B coOuparoie TnH3e, HaOI0IeHNEe CIIONIHBIX M JIMHEHYaThIX
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CIEKTPOB U3Iy4YeHHS): (HOPMYIUPOBATH MPOBEPSEMOE MPEATIONOKEHHE (TUIIOTE3Y) O BO3MOKHBIX
pe3ynbpTaTax HaOIIOJEHUN, CaMOCTOSATEIHLHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
000pyI0BaHUSs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOIBI;

MIPOBOAMTH MPU HEOOXOIMMOCTH CEPUIO MPSMBIX U3MEPEHUH, OTIPEeNisis CpeHEe 3HAaUCHHE
U3MEPSAEMO BEJIMYMHBI W ONpEIeNsisi IOTPEIIHOCTh pPe3yIbTaTOB IMPSIMBIX H3MEPEHHH,
000CHOBBIBATH BBIOOP CrIoco0a U3MepeHusl (M3MEPUTEIBHOTO MPUOOopa);

IPOBOJUTH KOCBEHHBIE M3MEPEHHsI (PU3MUECKUX BEIUYUH (CPEAHSISI CKOPOCTh U YCKOPEHUE
Tesa MpU paBHOYCKOPEHHOM JBM)KEHUU, YCKOPEHUE CBOOOIHOTO MaIeHus, )KECTKOCTD MPY>KUHBI,
KOO(PPHUIUEHT TPEeHHUs] CKOJIbKECHHS, MEXaHW4YecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KoJie0aHUN MaTeMaTUYECKOro U MPY>KUHHOTO MAasSTHUKOB, (DOKYCHOE pacCcTOSTHUE cOOMparoleit
JIMH3BI U € ONITHYECKas CHIIA, PaAHMOaKTUBHBIN (DOH) C MCTIOIb30BAHUEM aHATIOTOBBIX U ITU(PPOBBIX
puOOpOB: 0OOCHOBBIBATh BEIOOP METO/Ia U3MEPEHUS, IJIAHUPOBATh U3MEPEHUS, CAMOCTOSTEIILHO
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, BBIUYUCIISATh 3HAYCHHE BEIMYUHBI U aHAIN3UPOBATH
MOJTy4YEHHBIC PE3YJbTaThl, OLICHUBAS MTOTPEIIHOCTD PE3YJIbTaTOB KOCBEHHBIX H3MEPEHUN;

IPOBOJUTHh AKCIEPUMEHTAIBHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MUYECKUX BEITUYHH
(3aBUCUMOCTh MYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBMKEHHH 0€3 HadallbHOH CKOPOCTH,
3aBUCUMOCTb CHJIbI TPEHHUS CKOJIbKEHUSI OT CUJIbl HOPMAJIBHOI'O JIaBJIEHUS, ITepHoJia KojaeOaHui
MaTEeMaTHUYECKOTO MAasTHHKA OT JIJIMHBI HUTH, OINpPEAEJICHHE YCKOPEHHUs CBOOOJHOTO MaJleHus,
UCCJIEJOBAaHNE M3MEHEHHUS BEIMUYMHBI U HAlpaBJIEHUS MUHIYKIMOHHOIO TOKAa, 3aBUCUMOCTb yrja
OTpakKeHMsI CBeTa OT yIjia MaJeHHs], yria MPelOMIICHUsS OT yrjia MajeHus CBETOBOTO Jyua,
WCCJICIOBAHUE TPEKOB: U3MEPEHUE YHEPTHH YACTHIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm)):
COBMECTHO C yuyuTesneM (popMyiIHpoBaTh 3aady U THIIOTE3y HCCIEAOBAaHUSA, CaMOCTOSTEIBHO
IUIAHUPOBATh HCCIIEJOBAaHUE, CAMOCTOSITEILHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY,
MPEJICTaBISTh MOJYyYCHHbIE 3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BUJIE TAaOIHI[ M TpaguKOB,
OLICHUBATh MOTPEIIHOCTH, J€JIaTh BBIBOJIBI [10 pE3yJIbTaTaM UCCIIEOBAHMUS;

co0uro1aTh MpaBuiia 0€30MacHOro Tpy/ia Mpu padboTe ¢ 1abopaTOpHBIM 00OPYOBAHUEM;

XapaKTepU30BaTh MPUHITUIIBI ICHCTBUS U3y4EeHHBIX MPUOOPOB, TEXHUICCKUX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOM Ha MX OMMCaHUS (B TOM 4YMCIE: CIMJIOMETp, NaTYUKU
MOJIOKEHHUS, PACCTOSIHUSI M YCKOPEHMs, pakera, 3XO0JIOT, OYKH, Nepuckon, ¢oroamnmnapar,
MHUKPOCKOII, TEJIECKOII, ONTHYECKUE CBETOBOJbI, CIIEKTPOCKOIN, T03MMETp, kaMmepa BuibcoHa),
UCIIONIb3YSl 3HAaHHUA O CBOMCTBAaX (PU3MUECKUX SBICHUMM M HE0OXoauMble (QU3ndecKue
3aKOHOMEPHOCTH, HCIOJb30BaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB MPU PEIIEHUU y4yeOHO-
NPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
coOuparoIe TMH3e;

OPUBOIUTH TpPHUMEpPHl  (HaXOOUTh HWH(MOpPMALMIO O TpUMEpax) MPAKTHIECKOTrO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWHM B MOBCEIHEBHOM KU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu oOpalieHnu ¢ TpuOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAaHEHHUS 3/I0POBbS U
COOIOICHHSI HOPM SKOJIOTMYECKOT0 TIOBEICHUS B OKPYKaIoIel cpene;

OCYLIECTBIIATh MOUCK HMHpOpManuu  Qusnueckoro coaepxkanus B HMHTepHere,
CaMOCTOSITENILHO (POPMYIIHPYSI TOMCKOBBIH 3a1poc, HAXOAUTh IYTH ONIPEAENIEHUs I0CTOBEPHOCTH
MOJTy4eHHOW MH(OPMAIMK HA OCHOBE HMEIOIIUXCS 3HAHUHN U TOTIOTHUTEIHHBIX HCTOYHUKOB;

MCIIOJIb30BaTh TPHU BBIMIOJHEHUN YUEOHBIX 3a/laHuil HAaydHO-TIOMYJIAPHYIO JUTEpaTypy
(GU3MUecKoro cojJepXKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaAETh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OJHOMW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MHGOpPMAIUU U3
HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOTO COJEpKaHUs, MyOIMYHO TPEICTABISATh PE3yIbTaThl
MPOEKTHON WJIM HCCIENOBATENbCKONM JEATENbHOCTH IpPH ATOM TIPaMOTHO HCIOJIb30BaTh
W3YYCHHBIN MOHATHWHBIN anmapar u3y4aemMoro pasjena (U3UKU U COMPOBOXKIATH BBHICTYIIIICHUE
MIPE3CHTAINEH ¢ YIETOM OCOOCHHOCTEHN ayTUTOPHH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3iesioB H TeM udposbie
Ne n/m OpOrpaMMbE pasi Beero Kontposbubie IIpakTnueckue glé p?:f oBAT e.?n)m)l e
padoThI padoThI pecypebi
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEro MUPa
1.1 ®dusuka — HayKa 0 pUpoe 2
1.2 dusnyeckue BEIMINHBI 4 3
1.3 EcTecTBeHHO-Hay4HBIH METO/1 TO3HAHMS 2 1
Hroro no pazgeny 8
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 CrtpoeHue BemecTBa 2 1
29 JBH>KeHue U B3aUMOJICHCTBUE YaCTHIL 4 2
BEIleCTBa
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 1
Hroro o pazzaeny 7
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Te
3.1 Mexannueckoe IBHKEHHUE 10 2
3.2 Wueprus, Macca, TUIOTHOCTh 9 1 1
3.3 Cwnna. Buner cun 15 1 3
Uroro no pazneny 34
Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
41 Jasnenue. llepenaua naBneHust TBEpABIMU 5 2
TeJIaMH, JKHIKOCTAMU U ra3aMu
4.2 JlaBiieHue )KUIKOCTH 6
4.3 ATMochepHOe 1aBiIeHHE 5 1
4.4 )IeﬁCTBlfe JKUJKOCTH Y ra3a Ha 12 1 3
MOTPYy>KEHHOE B HUX TEJIO
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Hroro no pazneny

28

Pasznea 5. PabGora u MOIIHOCTH. DHEprus

5.1 Pabora 1 MomHOCTH 6 1
5.2 [IpocTeie MexaHU3MBbI 8 2
5.3 Mexanuyeckasi SHEPTUs 5 1 1
Uroro no pazaeny 19
Pa3znen 6. IToBTOpHTE/ILHO-0000 IAIOIIMIT MOYJIb
6.1 " T1oBTOpHTETHHO-0006IIAIOMIMIT MOTYJTh 6
Uroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 23
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8 KJIACC

KounuecTBo yacos DJIEeKTPOHHBIE
HanmeHnoBaHue pa3ie/ioB U TeM u(ppoBbIe
Ne ni/n NporpaMMEI pas Beero Konrpoabubie IIpakTuueckue f)]gp(al::f) OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
Pa3nea 1. TenuioBble siBJ1eHHSA
1.1 CrtpoeHue u cBOWCTBA BELIECTBA 6
1.2 TemoBble MpoLIECCHI 33 1 6.5
Hroro no pazgeny 39
Pa3znen 2. diiekTpuyeckne U MArHUTHbIE SIBJIEHUS
21 SHeKTqueCKHeUt 3apsAbl. 3apsHKEHHBIE Tea 9 1
Y UX B3aUMOJICHCTBHS
2.2 [1OCTOSTHHBIN 3JIEKTPUYECKHUIM TOK 31 1 10
2.3 MarHuTHbIE SIBJICHUS 11 4
24 DNEeKTpOMarHuTHasE UHIAYKIIHS 7 1 1
Uroro no pazneny 58
Pa3nea 3. [loBTopuTe1bHO-0000 IIAI0IM A MOAYJIb
3.1 ‘ [ToBTOpUTENBEHO-00001IAIONINI MOYITB 5
Hroro no pazaeny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 22.5
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NMPOrpamMMbl Bcero g;;::::ﬂbm’le ll;[;) g::::qec'me o0pa3oBaTe/ibHbIE
pecypchl
Pa3znen 1. Mexanuveckne siBJeHUSA
11 MexaHnYecKoe IBIKEHUE B CIIOCOOBI €ro 30 1 4
ONMUCaHus
1.2 B3aumonelicTBue Ten 18 4
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro no pazgeny 63
Pa3nen 2. Mexanuveckne KoJieOaHUs U BOJHbBI
2.1 Mexannueckue Kojie0aHus 8 3.5
2.2 MexaHuueckne BOJIHBI. 3BYK 10 3
Hroro no pazueny 18
Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6
AJIEKTPOMATrHUTHBIE BOJIHBI
Uroro no pazneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUA
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 8 2
4.2 JIuH3bl ¥ onTHYECKUE TPUOOPHI 6 1
4.3 PaznosxeHue 6eoro cBeTa B CEKTP 2 1
Hroro no paszneny 16
Pa3pnen 5. KBanTOBBIC SIBJICHUS
5.1 Hcnyckanue u norjioneHue cBeTa aroMoOM 4 1
5.2 CrtpoeHue aTOMHOTO siipa 5
53 S nepHble peakunu 7 1
Hroro no pazneny 16
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Pa3nesa 6. [loBTOpUTEIHHO0-00001IAK0IIHI MOAYJIb
MexaHudeckue sBJICHHsI (TTOBTOPUTEIIBHO-
6.1 N 6 3
00001IAIOIITIIT MOTYITh)
TemuoBbie siBIEHUS (TIOBTOPUTETHHO-
6.2 N 3
00001IIarOINI MOJTYJIb)
DIIEKTPOMAarHUTHBIC SIBJICHUS
6.3 N 3 1
(TTOBTOPUTETHHO-0000ITAFOIIIHIA MOTYIIb )
CBeToBBIC SABJICHUS (IIOBTOPUTEIBHO-
6.4 N 1 1
00001I1aI0ITNIT MOYITb)
6.5 [ToBTOpHUTENIEHO-0000IAIONTNI MOTYITH 4
Hroro no pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 26.5
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Jluct cornacoBaHus k gokymeHTy Ne 700 ot 19.12.2024
WHnunaTop cornacoBaHus: dokeesa O.B. [qupektop
CornacoBaHne nHnyuupoBaHo: 19.12.2024 15:21

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo
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