Pa6ouas nmporpamma y4yeoHoro npeamera «®u3znka» (yriayoJeHHbI yPOBeHb)

B OOIT OO0 mpemycMOTpPEeHO HEMOCPEACTBEHHOE NMPUMEHEHHE NPH peau3alui 00s3aTeIbHON YacTh
OOII 00O ¢denepanpHOM paboUeii MporpaMMEI 10 yueOHOMY IpeaMeTy «Du3nKa»

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHMS COCTABIICHA HA OCHOBE ITOJIOKEHHIH U
TpeOOBaHMII K pe3ysibTaTaM OCBOCHHS Ha YITMyOJEHHOM YpOBHE OCHOBHOW 00pa30BaTeNHOW MPOTPAMMEL,
npezncrasieHHBIX B PI'OC 00O, a takxe ¢ yaéToMm ¢enepaabHOi pabodel mporpaMMBbl BOCTIUTAHHUS ¥ KOHIICTIIIHA
npernojaBaHus yaeOHoro npenmera « Dusuxay.

Conepxanue mnporpaMmbl 10 (HM3MKE HANpaBJICHO Ha YAOBJICTBOPEHHE MOBBINICHHBIX 3allPOCOB
o0ydJaromuxcsi, CTpeMslmmxcs K Ooyiee INIyOOKOMY OCBOCHWIO (HM3MYECKUMX 3HAaHW, M Ha (QOpPMHUpOBaHHE
€CTECTBEHHO-HAY4YHOW T'paMOTHOCTH oOydaromuxcsi. B mporpamMme mno ¢usmke y4UTBIBAIOTCS BO3MOXHOCTH
yueOHoro npeamera B peanmzanuu tpedoBanuit ®I'OC OO0 k mIaHUPYEMBbIM JTHYHOCTHBIM U METalpPeIMETHBIM
pe3ysbTaTaM OOyuYeHHs, a TaK)KEe MEXKIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYeOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Iporpamma mo ¢u3mKe ycTaHABIMBAeT paclpeselicHre y4eOHOTo Marephaia 1o TrogaM oOydeHus (1o
KJjlaccaMm), TIpemjaraeT NPUMEPHYIO IIOCIIEAOBAaTEIbHOCTh H3YyUCHHS TEM, OCHOBAaHHYIO Ha JIOTHKE pa3BHTHS
MIPEIMETHOTO COAEePIKaHUS B YIETE BO3PACTHBIX 0COOCHHOCTEH 00yUaIOMMUXCsL.

Om3nKa SBISETCS CHCTEMOOOPA3yIOMIMM Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, ITOCKOIBKY
(hm3nveckre 3aKOHBI JIE)KaT B OCHOBE IPOIECCOB U SIBICHHUH, W3ydacMbBIX XHMHEH, OHMOJOTHEH, acTpOHOMHUEH U
(usnueckoii reorpadueil, BHOCUT BKJIa] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, NPEJI0CTaBIsieT HauboJee sICHbIe
00pa3ubl NPUMEHEHHU HAyYHOTO METO/Ia MMO3HAHMUS, TO €CTh CII0C00a MOIYYEeHHUS TOCTOBEPHBIX 3HAHUI 0 MUpE.

OpHa W3 MIaBHBIX 3agad (u3uueckoro oOpa3oBaHHs B CTPYKType OOmIero oOpa3oBaHUS COCTOUT B
(hopMHpOBaHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH M UHTEpECa K HayKe y 00y4aroIuXxcsl.

Wzyyenne ¢usukn Ha yriuyON€HHOM ypOBHE TpenroyiaracT YBEPEeHHOE BIaJIeHHE CIIEIYIONINMHU
KOMIIETCHTHOCTSIMH, XapaKTepU3YIOIIUMH €CTECTBEHHO-HAYIHYIO TPaMOTHOCTE!

HAyYHO OOBACHATH SBIICHUS,

OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICJIOBAHUS;

HHTEPIPETHPOBATH NaHHBIC U UCIIOJIF30BATh HAYUHBIC TOKA3aTeIbCTBA IS IOTYUSHHS BEIBOJIOB.

Hemn wu3ydeHns ¢GU3UKA HAa YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMS OIpEICIeHBl B KOHIICTIIIUH
mpenogaBaHus ydeOHoro mnpeamera «®Du3mka» B 00pazoBaTeNbHBIX OpraHm3amusx Poccuiickoit Deneparum,
peaTu3yOIIIX OCHOBHBIC 00111€00pa30BaTeIbHBIC MPOrPAMMBI.

Henu nzyyenus Gpusnku Ha yriayOaEHHOM ypOBHE:

pa3BUTHE MHTEpeca U CTPEMJICHHsS OOYYaloUMXCsS K HAyYHOMY H3YUCHHMIO IPUPOABI, Pa3BUTHE HX
MHTEJUIEKTyaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEI;

pasBUTHE TMpEICTaBIEHMH O HAyYHOM METOJEe TII03HaHUS H (OPMHPOBAHME HCCIEAOBATENHCKOTO
OTHOIICHHS K OKPYKaIOIUM SIBICHHSIM;

(dopMHUpOBaHHE HAayJYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HM3YYCHHS OCHOB CTPOCHUS MAaTepUd U
(hyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dopMupoBaHHE YMEHUH NPUMEHITH (QU3UYECKHE 3HAHUS W HAYYHBIC JOKA3aTeNbCTBA IS OOBICHEHUS
OKPY’KAIOIINX SIBIICHHIA;

(hopMHUpOBaHKE TIPEICTABICHUA O PONH (UIUKU ISl Pa3BUTHA APYTHX SCTECTBCHHBIX HAYK, TEXHUKU U
TEXHOJIOTHH;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oyayiiel nmpodecCHoHaTLHON AeATSIILHOCTH, CBSI3aHHOM
¢ (U3UKOH, MOATOTOBKA K JalbHEeHIIeMy 00y4eHHIO B 3TOM HallpaBJICHUH;

(bopMHpOBaHHE TOTOBHOCTH K JajbHEHIIeMy H3yueHHI0 (U3UKM Ha YriyOJIEHHOM ypOBHE B paMKax
COOTBETCTBYIOIINX IpoduIieii 00ydeHust Ha ypOBHE CpeHero o01iero oopa3oBaHus.

JocTmwxeHne STHX I1ened nporpaMMbel 1o (U3MKE HAa YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
o0ecrieynBaeTCs pelIeHueM CIIEeIYIONINX 3a1a4:

npuoOpeTeHne 3HaHNi O TUCKPETHOM CTPOCHUH BEIIECTBA, MEXaHUUECKHX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX
Y KBAaHTOBBIX SBIICHHSX;

npuoOpeTeHne yYMEHHH aHaJIM3UpOBaTh M OOBACHATh (PU3MUECKHE SBICHUS Ha OCHOBE H3YYEHHBIX
(pu3MUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOOB PEIICHHs pacyETHBIX M KaYECTBEHHBIX 3aJiau, TPeOYIOMNX CO3AaHMUs ¥ UCIOIb30BaHUs
(hM3MIeCKUX MOJIeNIeH, BKIIIOYasi TBOPYECKHE U MPAKTHKO-OPHUEHTUPOBAHHBIC 3aa4H;

pa3BUTHE WCCIIEIOBATENIBCKAX YMEHHUH: HAOMIONaTh SBICHHUS W H3MEPSTh (PHU3MUYECKUE BEIWYHHBL,
BBIJIBUI'aTh THIOTE3bl M MpeiaraTth 3KCHEpHUMEHTAIbHbIE CIIOCOOBI WX IPOBEPKH, IJIAHUPOBaTh U MPOBOIUTH
OTIBITHI, KCIIEPUMEHTAIIbHbIC UCCIIEIOBAHNS, aHAJM3UPOBATH TT0JIyYeHHbIE JAHHBIE U IIPOBOIUTDH BHIBOJIbI;

oCBOCHHE TIpUEMOB pPabOTHl ¢ HHPOpPMAIMEH (U3MUECKOTO COAEpKAHMSA, BKIIOYAass WHPOPMAIUIO O
COBPEMEHHBIX JOCTHKEHHUSX (DU3UKH, HHTEPIPETALM U KPUTHUECKOE OlICHUBaHUE WH(OpMALINHL;

3HAKOMCTBO cO cepaMu NpoecCHOHATBHON JEITeIbHOCTH, CBI3aHHBIMH C (DU3UKOH, M COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JIOCTIDKEHUSIX PU3HMIECKON HAYKH.

OOree yKciI0 YacoB, pEKOMEH/I0BAHHBIX /IS H3y4eHns! PU3NKU Ha yriyOonéHHoM ypoBHe, — 340 yacoB: B 7
kiacce — 102 gaca (3 yaca B Heneno), B 8 xiracce — 102 gaca (3 gaca B Henento), B 9 xiacce — 136 yacos (4 yaca B
Henemo). [Ipu aToM U3 o0s3arenbHOM YacT y4eOHOro IIaHa BbLiessieTcs: B 7 kiacce — 68 wacoB (2 vaca B



Hezelnmo), B 8 kiacce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HEZIEINIO).

[Ipeqmaraemerii B mporpaMMe Mo (u3nke MepedeHb Ja0OpaTOPHBIX M TPAKTHYECKUX PaOdOT SBIAETCS
PEKOMEHIATEeIFHBIM, YYUTENh JeNaeT BBHIOOP TPH MPOBEACHUHM JA0OPAaTOPHBIX PabOT U OMBITOB C Y4ETOM
WHINBUAYAIFHBIX OCOOCHHOCTEH 00YyJaroImuXcs, CIHICKa SKCICPUMEHTANBHBIX 3aJaHUH, IpeaIaracMbIX B paMKax
OCHOBHOTO T'OCYIapCTBEHHOTO 3K3aMeHa 110 (pI3HKE.

COJAEPXAHUE YYEBHOT O TIPEJIMETA
7 KJIACC

Paznen 1. ®u3uka u e€ posib B HO3HAHUU OKPY>KAIOIIEro MUpa.

®dusnka — HayKa o mpupope. SIBIeHus Npupoas! (3JMEMEHTHl COAepKaHMs, BKIIOYAOLINE MEXIPEAMETHbIE
cBs3M). Du3nyeckue SBICHUS: MEXaHUYECKHE, TEIUIOBHIE, JICKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®uznueckue BenumyuHbl. PazmepHocTs. Enununel pusndeckux BeanduH. M3MepeHne Qu3niecKux BEJIUYUH.
Oranonsl. ®usuyeckue npubopsl. Llena nenenns. [lorpemHocts u3mepenuii. IlpaBuna Ge3omacHoOro Tpyna mnpu
pabote ¢ mabopaTopHBEIM 00OpyAOBaHHEM. MeXITyHapOoaHas CHCTeMa eIUHHI. [lepeBo]] BHECHCTEMHBIX CIUHHI B
enuauIBl CU.

Kak ¢m3mka n mpyrue ecTecTBeHHBIE HAYKH M3Y4aroT NMPHPOXy. ECTecTBEHHO-HAYYHBIH METOJ ITO3HAHMUSA:
HaOJrofleHNe, TOCTAHOBKA HAyJHOTO BOIIPOCA, BBIABIDKEHHE THIIOTE3, JKCIICPHMEHT II0 TPOBEPKE THIIOTE3,
o0BsicHeHHe HabmogaeMoro sBiIeHnsA. Onrcanne GU3NIESCKUX SABICHUHN C TOMOIIBIO MOJEIEH.

JemoncTpanuu.

MexaHI/I‘IeCKI/IC, TCIUIOBBIC, DJICKTPUYCCKUC, MAaIrHUTHBIC, CBETOBBIC, 3BYKOBLIC SIBJICHUA.

duznueckue npuOOPHI U IPOLELypa IPSMBIX H3MEPEHHI aHAIOTOBBIM U HU(PPOBBIM IPUOOPOM.

JlabopaTopHbie pabOTHI U OTIBITHI.

OnpeencHue eHbI JCICHUS Kbl H3MEPUTEILHOTO TPUOOpa.

W3mepeHue pacCTOSHU.

W3mepenne miomiaay u 00pEMa. MeTo[ majieTKu.

W3mepenne BpeMeHN.

W3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEIA.

OmnpeneneHne pa3MepoB MaIlBIX Tel1. MeTo psIoB.

IIpoBeneHne wcCcleAOBaHWA IO TPOBEPKE THIOTE3BI: JANBHOCTh TMOJNETAa INApHKa, ITYIICHHOTO
TOPU30HTAIBFHO, TeM OO0JIbIIIe, YeM OOJIbIIIe BBICOTA ITyCKa.

Paznen 2. IlepBoHadasIbHbBIE CBEACHUS O CTPOSHHHM BEIIECTBA.

CTpOeHI/Ie BCHICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MEpbl U MACChI. OHI:ITI:I, JOKa3bIBAOIUEC AUCKPCTHOC
CTPOEHHUE BEIECTRA.

JIBmxeHune yacTuil BemecTBa. CBs3b CKOPOCTU ABMKEHUS YACTHII C TEMIepaTypoil. BpoyHOBCKoOe BHKEHHE.
Juddysus. BsaumoelicTBre yacTHIl BELECTBA: NPUTSHKEHNE U OTTAIKMBAHHUE.

ArperaTHple COCTOSHUSI BEIIECTBA: CTPOEHHE Ta30B, KHUAKOCTEH M TBEPIABIX (KPUCTAIUIMUECKUX) TeJl.
B3anMocBsa3p MEXIy CBOHCTBAMU BEIIECTB B PA3HBIX arperaTHBIX COCTOSHHSAX M WX aTOMHO-MOJICKYISPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSHHI BOJIBL.

JemoncTpanuu.

Habmonenne OpOyHOBCKOTO ABIKEHHUS.

Ha6monenne nuddy3um.

HabmoneHue siBIieHUA, OOBACHSIIOMINXCS IPUTSKCHUEM HJIM OTTAIKHBAHUEM YaCTHUI] BEIECTBA.

JlabopaTopHbie pabOTHI U OIIBITHI.

OrieHKa qraMeTpa aToMa METOJIOM PsIoB (¢ UcTob30BaHueM (otorpaduii).

OnBITH IO HAOJIOJIEHUIO TETIOBOTO PACIIUPEHHSI Ta30B.

OnBITHI IO OOHAPYKEHUIO NCUCTBUS CUIJT MOJIEKYJISIPHOTO TIPUTSHKEHUSL.

Pazgen 3. JIBmkeHne ¥ B3aUMOICHCTBHUE TEIL.

Mexannueckoe apmwkenue. [IyTe u nepemenienne. PapHoMepHOe 1 HepaBHOMEepHOE ABIKeHHe. CBOOOJHOE
najficHue Kak INpHMep HepaBHOMEpHOro aBmkeHUs Ten. Ckopocts. CpenHss CKOpOCTb IPH HEPAaBHOMEPHOM
JBIDKEHUH. Pacyér myTn v BpeMeHH JIBIKCHUSI.

I'padukn 3aBHcMMOCTEH BEIMYMH, ONMCHIBAIOIIUX JABMKeHHe. OOmue MOHATHA 00 OTHOCHTEIHLHOCTH
JBrkeHns. Co)keHHe CKOpOCTeH /ISt Tell, ABMKYIIUXCS MapauIebHO.

SBnenve mHepumu. 3akoH MHepUMH. B3anmMmoznelcTBhe Tesl Kak NMPUYMHA W3MEHEHHS CKOPOCTH JIBMDKCHHMS
Tesn. Macca Kak Mepa MHEPTHOCTH Tejla B MOCTyNaTeNbHOM JABIKEeHNHU. [110THOCTS BemecTBa. CBsI3b IIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eAMHHUIE 00hEMa BemecTBa. CMecH u crutaBbl. [loBepXHOCTHAS M JIMHEWHAS TNIOTHOCTE.

Cnia Kak XapakTepUCTHKa B3amMmojeicTBus Ten. Cmma ympyroctd M 3akoH ['yka. V3mepeHwe CHIIBI C
IIOMOIIBIO JUHAMOMETPA. SIBieHne TATOTEHHA W criia TsokecTd. CHila TSDKECTH Ha ApYyTux IJIaHETax. Bec Tena.
Hesecomocts. CnoxxeHne cuil, HallpaBICHHBIX 1O OJHOW mpsiMoil. PaBHonelicTByromas cuin. Cuna tperus. Tpenne
CKOJIBXXCHHUA U TPEHUEC TTOKO, BAZKOE TPCHUC. TpeHI/Ie B ITpUPOAEC U TCXHUKE.

JemoHcTpanuu.

Habmonenne MexaHH4eCcKOro IBH)KEHHMS TeJa.

W3mepenne ckopocTH IPSIMOJIMHEHHOTO ABHKEHHUSL.

HaO:ronenne siBJIeHUsI MHEPLIUU.

HaOnronenne n3MeHeHus: CKOPOCTH MPY B3aUMOJICHCTBUM TEJ.



CpaBHEHHE MacC 110 B3aNMOACHCTBHIO TEJ.

CrnoxeHre CHJI, HaIpaBJISHHBIX 110 OJJHOW TIPSIMOH.

JlabopaTopHBIe PaOOTHI M OTIBITHI.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO IBIDKEHHS (IMIapWKa B JKAIKOCTH, MOJAETH DJIEKTPUIECKOTO
aBTOMOOWJIS U TaK Jajiee).

OmnpenerneHne cpeHeil CKOPOCTH CKOJIBKEHHUS OpyCcKa FITH IaprKa 110 HaKJIIOHHOW TUTOCKOCTH.

OnpezeneHue IOTHOCTH TBEPAOTO Tena.

OMBITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTh PacTshKEHHS (Ie)OopMaIvi) IPYKHUHBI OT MPUI0KEHHON CHIIBL.

OnbITHl, TEMOHCTPUPYIOIIUE 3aBHCUMOCTb CHJIBI TPEHHUsI CKOJIBXKEHMS OT CHJIBl JABJICHUS M XapakTepa
COTIPHUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBnenue TBEPABIX Tell, )KUIKOCTEH U ra30B.

Hapnenue. Cuna napnenusi. CriocoObl yMEHBILICHHS U yBEIMUYEHUs JaBieHus. JlaBieHue rasa. 3aBUCHMOCTb
JTaBJICHUS Ta3a oT 00bEMa u TemmepaTypsl. [lepemaya maBmeHust TBEPOBIMHU TENaMH, KHUIKOCTSIMH U Ta3aMH. 3aKOH
ITackans. ITHeBMaTHUECKHE MALTUHBI.

3aBHCHMOCTh  JaBICHHSA OKHIKOCTH OT TIIYyOWHBI TMOTpYXKeHHWs. [HIpocTaTHdeckuii mapamokc.
Coobmaromuecs: cocynasl. ['mapaBiudeckne MeXaHU3MBL VICHOnb30BaHHE BBICOKHX JaBICHHNH B COBPEMEHHBIX
TEXHOJIOTHSX. Y CTPOICTBO BOAOIIPOBOAA.

Atmoctepa 3emmn u atMocepHOe naBieHHe. [[pUYIMHBI CYIIECTBOBAHUS BO3MYNIHOH OOOJOYKH 3EMIIH.
Omnsbit Toppuuenau. M3mepenue atMocdepHOro AaBieHHs. 3aBUCHMOCTh aTMOC(EPHOTO JIaBJICHHSI OT BBICOTHI HAJI
ypoBHeM Mopsi. [Tpubops! 11 u3MepeHus aTMOC(HEPHOTO TaBICHUS.

JlelicTBUE >KUIKOCTH M ra3a Ha TOrpYyXEHHOE B HUX Tejo. BrITankuparomas (apXxumenoBa) cuia. 3aKoH
Apxumena. YcioBue BO3HHMKHOBEHHS BBITAIKHMBAIOLICH (apXUMeIOBOI) Cuibl, moATekaHue. IlmaBaHue Te.
BosnyxomaBanue.

Jemonctpanuu.

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBaeHUs )KUIKOCTBIO U Ta30M.

Coobmarommuecs: CoCyIpl.

T'uppaBanueckuii mpecce.

[IposiBneHne neficTBUS aTMOC(HEPHOTO TaBIICHHUS.

Cudon.

3aBUCHMOCTh BBITAJIKUBAIOLIEH CHJIBI OT 00bEMa MOrPYKEHHOH B KMUIKOCTh YacTH Tejla M IUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BbITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOU KUJKOCTHU.

YcnoBue miuaBaHus TEN: IJIABaHWE WM MOTPY)KEHUE TeJl B 3aBUCUMOCTH OT COOTHOIIEHUS INIOTHOCTEH Tema
U KUAKOCTH.

JlabopaTopHBIE PaOOTHI ¥ OTIBITHI.

HccrnenoBanre 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHOH B KUAKOCTh YaCTH Tela.

OrnpeneneHye BHITAIKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH Ha TEJO, MOTPY>KEHHOE B AKHUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUIIBL, JEHCTBYIOIIEH Ha TEJIO B XKHUAKOCTH, OT Macchl Tela.

OnBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUJIBL, AEMCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT
00BEMa IOTPYKEHHOH B KHUIKOCTh YaCTH TeJIa M OT INIOTHOCTH YKHKOCTH.

KoncTpynpoBanue apeoMeTpa M KOHCTPYUPOBAHHE JOAKH U OINpeesieHue e€ rpy30Mno bEMHOCTH.

Paznen 5. PaboTa u MOImHOCTE. DHEPTHS.

Mexannueckas paboTa ISl CUJI, HAIIPaBJICHHBIX BJIOJIb IMHUM MepeMeIieHust. MOIIHOCTb.

IIpocTble MeXaHM3MBI: pbIUar, BOPOT, OJIOK, TMOJHCIACT, HAKIOHHAs IJIOCKOCTh, HOXHHWYHBIA MEXaHH3M.
MowmenT cuibl. PaBHOBecue peryara. IIpaBuio MomeHTOB. IIpuMeHEeHHe TpaBWiia PaBHOBECHsS phlyara K OJIOKY.
«3omnoroe mpaBmioy» mexaHukd. KIIJ] mpocTeix MexaHW3MOB. [IpocThle MEXaHWU3MBI B OBITY, TEXHHUKE, YKHBBIX
OopraHu3Max.

Mexannueckass dHeprua. Kunernueckas M moTeHLuanbHas »dHeprus. IIpeBpalieHue OJHOrO BHJA
MEXaHUUYECKOW PHEPruu B Apyroil. 3aKOH COXPaHEHMsI U MPEBPALLECHUS JHEPTHHU B MEXaHUKE.

JemoHcTpanuu.

IIpuMeps! IPOCTHIX MEXaHU3MOB.

JlaGopatopHble pabOThI U OTIBITHI.

HccnenoBanue ycinoBuil paBHOBECHs pblyara.

M3mepenne KIIJI HaKJIIOHHON IUIOCKOCTH.

W3ydenue mpaBuia peryara Ui HOABIDKHOTO ¥ HEMOABIXKHOTO OJIOKOB.

Onpenenerne KI1J] mogBMXHOTO 1 HETTOABUKHOTO OJIOKA.

Onpenenenne pabOTHI CHIIBI YIIPYTOCTH IPHU TOABEME IPY30B IIPHU HOMOIIH MTOIBMKHOTO OJIO0KA.

N3ydenue 3aKkoHa COXpaHEHUs] MEXAaHUYECKOM SHEPTHU.

8 KJIACC

Paznen 6. TennoBble ABICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISPHO-KMHETHUECKOW TEOpHUM CTPOEHMs BemiecTBa. Macca M pa3Mepbl
aTOMOB U MOJeKyI. ONbITHI, OATBEPHKAAIOLINE OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUH.



Mopenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSIHHMN BemecTBa. Kpucrammdaeckue u aMmopdHbIe Tena.
I'padern — HOBBIE MaTepwanm JUIsi HOBBIX TEXHOJIOTHHA. TEXHOJOTHUH TOJIYYCHHSI WCKYCCTBEHHBIX aliMa3oB.
OOBscCHEHHE CBOWCTB Ta30B, XKUIKOCTEH M TBEPABIX TEN HA OCHOBE IIOJIOKCHHH MOJEKYJISPHO-KHHETHIECKOH
Teopun. [loBepXHOCTHOE HATSHKCHHE, CMauMBaHWE, KaWULIPHBIC SBICHMSA. TeIUIOBOE PACIIMPEHHE W CXKATHE.
3aBHCHMOCTH JTaBJICHUS ra3a OT 00b&Ma, TeMIIepaTypHl.

Temmeparypa. CBsi3p TeMIepaTypbl CO cpenHedl KWHETHYECKOH PHEprueil TEeIyIOBOTO JBIKCHHS YaCTHII.
TemneparypHbi€ HIKAJIbL.

Buytpennss sneprus. CriocoObl I3MEHEHUsI BHYTPEHHEH SHEpruM: TEIulonepeiaya U CoBepIieHne padoThI.
Buabl Temnonepeaayuun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3JIyueHUue. Bupl Teronepeaaun B NpUPOJE U TEXHUKE.
HeoOpaTMOCTh TEIIOBBIX MTPOIIECCOB.

KonnuecTBo TemnoTsl. YenbHas TEIIIOEMKOCTH BemecTBa. TeruiooOMeH M TEIUIOBOE PaBHOBECHE. 3aKOH
Herorona-PuxMana. YpaBHeHune TerioBoro danaHca.

[InaBneHwe u OTBepACBaHNE KPUCTAUTMIECKUX BEIIECTB. Y IeNIbHAs TEIUIoTa IuiaBieHus. [lapooOpa3oBaHue
u xoHneHcaus. Mcnapenne. Kunenne. Y nenpHast TeIuioTa mapooOpazoBaHus. 3aBUCUMOCTh TeMIEpaTyphbl KUIICHUS
0T aTMOC(epHOTo AaBicHUs. HackIIeHHBIN 1 HeHACHIIIEHHBIH map. BiakHoCTh BO3ayXa.

OHeprus TOIUIHMBA. Y IeNbHAs TEIUIOTa CTOpaHus.

Ipuanuns! padotsl TermoBslx aeurateneil. KI1J[ TemnoBoro neuratens. TeruroBble OBUTATENN W 3alllWTa
OKpy’Karomiel cpebl. TermioBrie MOTepPH B TEIDIOCETSIX.

3akoH COXpaHCHUA U MPEBPALICHUA SJHCPTUU B MCXaHNYCCKUX U TCIIJIOBBIX IMPOIECCAX.

JemoHcTpanuu.

Habnronenue 6pOyHOBCKOTO IBUKCHUS.

Habnronenue nuddysuu.

Ha6n10£(eH1/1e SIBJICHUM TMOBEPXHOCTHOI'O HATAXKCHHNA, CMaUYMBAHUA U KalTUJIJIAPHBIX SIBJICHUM.

HabmoneHne TeIoBoro pacupeHus Tedl.

W3MmeHeHne naBIeHHS Ta3a IPHU U3MEHEHINH 00bEMa U HATPEBAHUH W OXJIAXKICHHH.

[IpaBuna m3MepeHus TEMIICPaTypPHI.

Buner Termmonepenayn.

OxnaxaeHne P COBEPIICHUN PaOOTHL.

HarpeBanwue npu coBepIieHnH paOboTH BHSIITHIMH CHIIAMHU.

CpaBHeHHUE TEIUIOEMKOCTEH Pa3IUUHBIX BELIECTB.

Habnronenue kumeHus..

HaGumtoienue nocTosiHCTBa TeMIIEpaTyphl PH TUIABJICHHH.

Mojenu TenyIoBbIX IBUraTesei.

JlabopaTopHbie pabOThI U OIBITHL.

OnBITH IO OOHAPYKEHUIO NSUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSDKEHUSL.

OnBITH IO BRIPAIIMBAHUIO KPUCTAJUIOB ITOBAPSHHON COIM HIJIM caxXapa.

H3mepenne TeMmepaTyphl IPH MOMOIIHN KUAKOCTHOTO TEPMOMETPA U JATYHKA TEMIIEPATYPHI.

OnBITH IO HAOTIOICHHUIO TEIIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH M TBEPIBIX TEL.

OnpeneneHre NaBJICHUS BO3IyXa B OaJUIOHE MITIPHIIA.

HccrnenoBanne 3aBUCUMOCTH JaBIICHHS BO3yXa OT ero 00BEMa U TeMIIepaTyphL.

IIpoBepka TUIIOTE3bl THHEHHON 3aBUCHMOCTH UTHHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUCSCKON TPYOKe OT
TEMIIEPATYPEI.

Habnronenue n3MeHeHNs BHYTPEHHEH SHEPTHH Tela B pe3yJIbTaTe TeIulonepeiayy U paboTsl BHEUTHUX CHIL.

HccnenoBanue sBJIeHUs TEIIIO00OMEHA PU CMEIIMBaHUK XOJIOAHOW M rOps4eii BOJIBI.

OmnpezneneHre KONMUYECTBA TEIUIOTHI, ITOJIyYEHHOTO BOAOH MPH TEeII000MEHE C HAarpeThiM METAIMYECKUM
LIWINHIPOM.

OnpenerneHre MOIITHOCTH TEIUIOBBIX MOTEPh (3akoH HeloToHA-PuxMmana).

Onpeznenenue yaenpHON TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npoiiecca uCapeHus.

OrnpeneneHre OTHOCUTENBHOMN BIaXXHOCTH BO3/yXa.

Ornpenenenue yaeabHOW TEIUIOTHI TUIaBJIEHUS JIbJA.

Pazgen 7. DnexTpuueckue U MarHUTHBIE SIBJICHUSL.

Dnextpuzanus Tel. J[Ba poja sneKTpuuecKux 3apsnoB. BzanMopaeiictBre 3apsikeHHBIX Tel. 3akoH KyroHa.

OnexTpudeckoe mone. Hanmpsok€HHOCTD 3JEKTPUUECKOro MO [IpHHINI CyNepro3uIiy 3JIeKTPUIECKUX
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocwurenun snekTpryueckux 3apsAaoB. DIeMeHTapHBIN dtekTprdeckuii 3apsan. Ctpoenne atoma. IIpoBogankw,
JTURJICKTPUKHU M TOTYTIPOBOTHUKH. 3aKOH COXPAHEHHS 3IIEKTPHUUECKOTO 3apsia.

3HeKTqueCKHﬁ TOK. YcCIOBUS CYIIECTBOBAHUA DJBJICKTPUYCCKOr0 TOKaA. MCTOYHUKHM TIOCTOSSHHOI'O TOKA.
JIeHCTBUSL DJEKTPUUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHuTHOe). OJIEKTPUYECKHMH TOK B MeTajulax,
JKUJKOCTAX U razax.

Onextpuueckas wenb. Cuia Toka. DIEKTPUUECKOE HampshkeHHe. AMIEpPMETp M BOJBTMETP B LENU
MOCTOSIHHOTO TOKa. CONpoTHUBIIEHUE NMPOBOAHUKA. Y IEIbHOE CONPOTUBIIEHHE BellecTBa. 3akoH OMa i ydacTka



nenu. [TociaenoBaTenbHOE M TapauIeIbHOE coeMHEeHNE TPOBOAHUKOB. DJ]C B 11enu MOCTOSTHHOTO ToKa. 3akoH OMa
Jutst mostHo| 1ierw. [Tpaswita Kupxroda. Pacu€r npocThix anekTpudeckux neneit. HenmHenbie 3eMeHTHI.

PaboTta m MOITHOCTH MEKTPHUYIECKOTO ToKa. 3akoH Jkoymsa-JleHma. DiekTpuueckue MenH U IMOTpeOuTenn
3JIEKTPUYECKON 3HEepTuH B OBITY. KopoTkoe 3aMbIKaHme.

IlocrostHHBIE MarHWTBEL. B3auMOAEHCTBHE MOCTOSHHBIX MAarHMTOB. MarHumtHoe mnoie. MaramTHoe moie
3emim w ero 3HaYeHWE Ui JKU3HU Ha 3emue. OmbIT Opcrega. MarHUTHOE TOJE 3JIEKTPHYECKOro Toka. OTmbIT
Awmrnepa. IlpumMeHeHne 371eKTPOMarHUToOB B TeXHUKE. JleHCTBHE MAarHUTHOTO IOJI Ha NMPOBOJHUK ¢ TokoM. Cuna
Amnepa u ompeneneHue e€ HampaBlIeHHMA. OJEKTPOJBHUraTelb IOCTOSIHHOTO Toka. lcmose3oBaHue
3EeKTPOABHUraTeel B TEXHUUECKUX yCT-pOHCTBAX U Ha TPAHCIIOPTE.

Omnebitel Dapagest. SIBneHue snekTpoMarHuTHOH MHAYKIWHK. [IpaBuito Jlenna. Onekrporeneparop. CriocoOs
MOJTYYESHHUS DIIEKTPHUYECKON SHEPTUH. DIEKTPOCTAHIIMK HA BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHU. DKOJIOTHUECKHE
npo0JIeMbl SHEPreTHKHU. TOIUIMBHBIE JIEMEHTHI U 3JIEKTPOMOOIIH.

JemoncTpanuu.

ONeKTpU3aIs TEl.

JlBa pozia 3IeKTpHUIECKHX 3apsIIoB M B3aNMOAEHCTBUE 3apsKEHHBIX TEI.

YeTpoHCcTBO U AEMCTBHE 3IEKTPOCKONA.

OnekTpocraTndeckast HHIYKIHUS.

3aKOH COXPAaHEHHMS 3JIEKTPUIECKUX 3apsI0B.

MOJICJ'H/IpOBaHl/Ie CHUJIOBBIX JIMHUM QJICKTPHUUCCKOT'O MOJIA ¢ TIOMOUIBIO 6yMa)KHI>IX CYJITaHOB.

[IpoBOAHUKY U JUINEKTPUKU.

M cTOYHUKY IOCTOSTHHOTO TOKA.

JlefcTBUSA 3IIEKTPUYECKOr0 TOKA.

DNEeKTPUUECKHA TOK B )KUIKOCTH.

T"a30BBIii pazpsia.

W3mepenne cuitbl TOKa aMIIEpMETPOM.

V3mepenne 31eKTpUaecKoro HanpspKeHNS BOIBTMETPOM.

Peocrar u MarasuH CONpPOTHBIECHUH.

B3anmozelcTBre MOCTOSHHBIX MAarHUTOB.

MozenupoBaHne HEBO3MOXXHOCTH Pa3/IeNICHHs ITOJIFOCOB MarHUTA.

MOJICJ'H/IpOBaHl/Ie MAarHUTHBIX I10JIEN MTOCTOSHHBIX MAarHUTOB.

OmnsIT OpcTena.

MarsuTtHoe 1oJjie Toka. JIeKTpOMarHuT.

JlelicTBre MarHUTHOTO MOJIsl HAa MPOBOJHUK C TOKOM.

ONeKTPOIBUTaTENb OCTOSHHOTO TOKA.

OmnsiTel @apajes.

DJIeKTpOreHepaTop NOCTOSIHHOTO TOKA.

JlabopaTopHBIe PaOOTHI ¥ OTIBITHI.

OMBITHI IO HAOJIOACHHIO SJIEKTPHU3ALUH TEJl IIPH CONPUKOCHOBEHUH U MHIYKIIHEH.

HccnenoBanue nefcTBUS SJIEKTPUUECKOTO OISl HA MMPOBOAHUKH U TU3IEKTPUKH.

COopKa 1 UCTIBITaHHE TEKTPUIECKOHN IEIH IOCTOSIHHOTO TOKa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, IMIPOTEKAIOIIETO YePE3 PE3UCTOP, OT HANpPSKEHUS HA PE3UCTOpe U
COTIPOTHBJICHUS PE3UCTOPA.

OHI)ITI)I, JAEMOHCTPHUPYIOMINE 3aBUCUMOCTL JJICKTPUYCCKOTO COINPOTHUBJICHUA IMPOBOJHHWKA OT €ro JJIWHBI,
TUTOIAAM TIOTIEPEYHOTO CEUCHUS I MaTepHuana.

OmnpezeneHue yaeapHOI0 COIPOTUBIICHNUS IPOBOTHUKA.

IIpoBepka nmpaBuiia CII0KEHUS HAIPSLDKEHUI IIPU [TOCIEA0BATEIbHOM COCIMHEHUU JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia JuIst CUITBl TOKA TIPH MapaJuIeIbHOM COETMHEHUN PE3UCTOPOB.

Onpenenenre 3/IC 1 BHYTPEHHETO CONPOTUBIICHUS] HICTOYHHUKA TOKA.

[Iposepxka nmpasus Kupxroda.

IIpoepka BemonHeHust 3akoHa OMa A7 TOJIHOM LEeTIH.

W3yueHne BONBTAMIEPHBIX XapaKTEPUCTHUK HEJIMHEHHBIX OJIEMEHTOB (JIAMIIBI HAKAJIMBAHHUSA WU
MOJYIIPOBOJJHUKOBOT'O JTOJIA).

Onpenenenne paboOTHI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3HCTOopP.

OnpezneneHne MOIITHOCTH 3JIEKTPUIECKOTO TOKA, BBIJIEIIIEMON Ha Pe3UCTOpe.

Onpenenenne KI1J] Harpesarens.

I/ICCHe}lOBaHI/Ie MAar"suTHOT'O B3aHMO}IeﬁCTBHH IIOCTOSAHHBIX MAarHuTOB.

I/Iayqune MAardimMTHOIO I10JIA MOCTOSHHBIX MAarHUTOB IIPU UX O6’BGJII/IH€HI/II/I " pasacICHNUU.

HccnenoBanue nedcTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBHS KAaTYIIKH ¢ TOKOM M MarHuTa OT CHJIbI U
HaIpaBJIeH!Us TOKa B KaTYIIKe U OT HAJIU4Hs (OTCYTCTBHSI) CEPJCYHNKA B KaTYIIIKE.

W3ydenue neiicTBUS MATHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

KoncrpynpoBanue n u3yuennue paboThl 3JIEKTPOABUTATEIS.

M3mepenne KIIJ] anexTpoaBUraTenbHON yCTaHOBKH.



OTBITBEI IO WCCIICNOBAHUIO ABJICHUS AJICKTPOMArHUTHON MHAYKIMH: MCCICI0BAHNE U3MECHCHHI 3HAYCHUS U
HAIpaBJICHUS] HHIYKINOHHOTO TOKA.

9 KJIIACC

Paznen 8. MexaHnueckue SBJIECHHUS.

MexaHndeckoe nBIKeHHE. MatepuanbHasd Touka. CHocoObl OMMCAaHMS MEXaHHMYECKOTO JBIDKCHUS:
TaOIMYHBIN, Tpadyndeckuil, ananuTHaeckuii. Cuctema orcuéra. OTHOCUTETFHOCTh MEXaHUYECKOTO IBUKECHUSI.

BexTopHbIe BEMYMHBL, ONEpal ¢ BEKTOPaMU, MIPOEKIUKN BeKTopa. Paguyc-BeKkTop MaTepHaabHON TOUKH,
nepeMeIlleHe Ha IUIOCKOCTH. PaBHOMepHOoe mnpsiMonuHelHOoe JBmkeHHe. HepaBHOMepHoe mpsMOIMHEHHOe
JBmkeHue. CpelHsas U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPaBHOMEPHOM JIBIDKEHUH.

Yckopenne. PaBHOyCKOpeHHOE NpsSMONMHEWHOE IBIKEHHE. YCKOpeHHe CBOOOIHOTro majeHus. OmbIThI
Tanunes.

I'paduueckast uHTEpHpeTalysi YCKOPEHUS, CKOPOCTH, IPOMJEHHOTO IIyTH U TEpeMELIeHUs s
HPSMOIMHEWHOTO JBIKCHUS.

JlBmxeHue Tena, OpOIEHHOTO O YIJIOM K TOPH30HTY.

JIBmxeHne Mo OKpYXHOCTH. JIMHEHas CKOpPOCTb, YIJIOBas CKOPOCTh, MEPHUOJ] M YacTOTa OOpamIieHUs] Ipu
PaBHOMEPHOM JIBIKCHHH 10 OKPYKHOCTH. CKOPOCTh M YCKOPEHHE MPH ABMKEHUH TI0 OKPY>KHOCTH.

Bexkrop cuibl. PaBHogeicTByOmas cuia.

IlepBeiii 3axon Herotona. Bropoii 3axon Hetotona. Tpetuii 3akoH HetotoHa. [IpuHIMn cynepno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHHs: Cuiia TPEHUS CKOJIBKEHUS, CUJia TPEHHsI TTOKOsI, TPYyTrue BUIbI
tpenus. Koadduuuent tpenus.

JIBr>KEeHME Tel 110 OKPYKHOCTH IO/ J€HCTBUEM HECKOIbKUX CHUIL

3akon bepHymn u noabéMHas cuna kpbiia. COBpeMEHHBIE JIeTaTeNbHbBIE alnaparhl, CyJa Ha MOABOJHBIX
KPBUIbSIX, aHTUKPBIIO HAa CKOPOCTHBIX aBTOMOOWIIAX. J[BHKEHHUE 10e31a Ha MarHUTHOH TOAYIIKE.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. J[BIDKEHHE TNl BOKPYT TPaBUTAIMOHHOTO IIEHTpa (B TOM
yrcne mwianeT Bokpyr CounHna). IlepBast kocMuueckas ckopocTs. HeBecoMoCTh 1 eperpys3Ku.

PaBHOBecue MaTepranbHOI TOUkH. AOcomroTHO TBEPAOE Teno. PaBHOBecne TBEPIOTO Tena ¢ 3aKpeIuIEHHOH
ochlo BpameHus. MomeHT cuitbl. LleHTp TspkecTn.

Nmnynbe Tena. M3smenenue ummyinbsca. Mnynbe cuibl. YOpyroe U HEynpyroe B3auMOZAEHCTBHE. 3aKOHBI
M3MEHEHHS M COXPaHEHHS UMITyJIbca. PeakTHBHOE IBIKCHNE.

Mexanuueckas pabora 1 MOUIHOCTb. PaboTa cui TsbKecTH, yrnpyrocTH, TpeHus. CBs3b SHEPrHU U PabOTBhI.
IlorennuanbHas sHeprus Teja, MOAHATOTO HaJl HOBEPXHOCTHIO 3eMiH. [loTeHInanbHast 3HEPTUsl C)KaTON NMPYKHUHBI.
Kunernueckast sHeprua. Teopema O KHHETHUECKOW IHEPIHU. 3aKOH H3MEHEHHUS M COXPAaHEHMS MEXaHHUECKOH
SHEpIHUu.

JeMoHcTpanuu.

Habnronenne MexaHH4eCKOTo JBIDKEHHS Tela OTHOCHTENIFHO PAa3HbIX Tel OTCUYETA.

CpaBHeHHe IMyTeH U TPaeKTOPHUIl JBIKEHHUS OTHOTO M TOTO XK€ Tea OTHOCUTENILHO Pa3HbIX TeJI OTCUETA.

W3mepenne ckopocTH M yCKOPEHHS TPSIMOJIMHEHHOTO ABHKEHHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO IBHYKEHHUS.

HaOmroneHne aBHKEHNUS Tela 110 OKPYXHOCTH.

Habmonenne MexaHU9IeCKUX SIBICHNH, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM
Y YCKOPEHHOM JBHKEHHH OTHOCHTEIILHO KaOMHETa (DU3HKH.

Habnronenue paBHOBeCHs Tel, CBOOOIHOTO MaeHMs, KONeOaHNsI MasTHUKA B WHEPIIHAIBHBIX CHCTEMaxX Kak
MOJATBEPK/ICHUE MPUHIIUIA OTHOCUTEIFHOCTH.

3aBUCHMOCTh YCKOPEHHS Tella OT €r0 MacChl U AEHCTBYIOIIEH Ha HETO CHUJIBL.

HabnroneHnue paBeHCTBA CHII IPH B3aMMOICHCTBUH TEII.

M3meHeHne Beca Tena IpH YCKOPEHHOM JIBHKEHHUH.

[lepenava nMmynbca Mpy B3aMMOJICHCTBUN TEI.

[IpeoOpazoBaHus SHEPTUHN TP B3aUMOJICHCTBUH TEII.

CoxpaHeHue UMITyJIbca IIPH a0COIIOTHO HEYNIPYTOM B3aMMO/ICHCTBHH.

CoxpaHeHHe UMIyJIbca IPU YIPYTOM B3aHMOIEHCTBHU.

Hab:roneHne peakTHBHOTO IBH)KEHHUS.

CoxpaHeHue SHEePIuH PH CBOOOHOM IaI€HHUH.

CoxpaHeHHe YHEPTUHU IIPH IBIKCHUH TeJa MOJ] IeHCTBHEM MPYKIHEI.

JlaGoparopHbie pabOThI U OTBITHI.

KonctpynpoBanue TpakTa I pa3roHa 1 JalbHEHIIero paBHOMEPHOTO IBIDKEHUS TapUKa FITH TEIEKKH.

OmnpeneneHne cpeHei CKOPOCTH CKOJIBKEHUS OpycKa MM JBIDKEHUS IapuKa 10 HAKJIOHHOW TUIOCKOCTH.

OnpeneneHne YCKOPEHHS TeJla IIPH paBHOYCKOPEHHOM JBHMIKEHHUH 0 HAKIOHHOH IIIOCKOCTH.

HWccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPY paBHOYCKOPEHHOM JBIDKEHHH 0€3 Ha4aJIbHOH CKOPOCTH.

[IpoBepka rumoTe3sl: eciy Npy paBHOYCKOPEHHOM JIBH)KCHHM 0€3 Ha4aJabHOW CKOPOCTHU IIYTH OTHOCSITCS KaKk
Psil HEUETHBIX YHCEI, TO BpEMEHA OJJMHAKOBEI.

HccnenoBanue NBMXEHHS Tena, OPOIMIEHHOTO 10| YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJBKEHHS OT CHJIBI HOPMAJIbHOTO 1aBIECHUS.

Onpenencane K03(QHUIMCHTA TPCHHS CKOJIBKCHUS.



OmnpenencHne KXECTKOCTH MPYKHHBL

HccnenoBanne 3aBHCHMOCTH CHIIBI YNPYTOCTH, BO3HMKAIOIIEH B MpYKHHE, OT CTENCHH AedopMaiun
HPYKHHBI.

Omnpeneneane pabOTHI CUIIBI TPEHHS IIPH PABHOMEPHOM JBIKCHUH TEIa 110 TOPU3OHTATBHON TIOBEPXHOCTH.

Omnpeneneane pabOTBHl CHIIBI YHNPYTOCTH TPH HOABEME Tpy3a C HCIOJIB30BAHHUEM HEMOABIKHOIO U
MMOIBMKHOTO OJIOKOB.

Paznen 9. Mexannyeckne KoieOaHus U BOJIHBI.

KonebatenpHoe nBwxenne. OCHOBHBIE XapaKTEPUCTHKH KOJeOaHWil: NepHoj, 4YacToTa, aMIUIUTY/a.
I'apmonnueckue konebanus. 3aTyxatomune kouedanus. Beinyxaennsle konedanus. PezonaHc.

Marematuueckuii ¥ IpY>KUHHBIN MasTHUKH. [IpeBpalienue sHepruu npyu KosnedaTeIbHOM ABHKESHHUH.

Mexannueckue BosHBL [IpomonbHble U momepeuHble  BONHBL  CBoOMCTBA MEXaHHYECKHUX BOJIH:
unTepdepeHuns n qudpakuus. JMHa BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPAOM
Tene, CeCMUYeCKHE BOIHEL.

3Byk. PacnpocTpanenue n orpaxeHue 3ByKa. | pOMKOCTh 3ByKa M BBICOTAa TOHA. PE30HAaHC B aKyCTHKE.
WndpasByk u ynbTpa3Byk. Vcnons30BaHue yIbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHAX.

HemoncTpanuu.

Habmonerne xoneOaHMiA TN TOA JEHCTBUEM CHIIBI TSKECTH U CHITBI YIIPYTOCTH.

Habmonenne kosebanuii rpy3a Ha HUTH M Ha NIPY>KHHE.

HaGumonenue BIHYKICHHBIX KOJIeOaHUH 1 pe30HaHca.

PacnpocTpaneHye MpooIbHBIX U TIONEPEUHBIX BOIH (Ha MOJCIN).

HaGmonenue unrepdepeHunu u qudpakivy BOJH Ha TOBEPXHOCTH BOJBL.

HaGumtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKHH pe30HaHC.

JlabopaTopHBIE PaOOTHI M OTIBITHI.

OmnpeneneHne 4acTOTH M NEPHOA KOJICOaHNH MaTeMaTHIECKOTO MasiTHIKA.

Omnpenenenre 4acTOTH M IIEpHOJIa KOJIeOaHHH NPYKNHHOTO MasTHHKA.

HccnenoBanue 3aBUCUMOCTH ITeproa KojeOaHui rpy3a Ha HUTH OT JJIMHBI HATH.

HccnenoBanue 3aBUCUMOCTH TIepro/a KojeOaHni MPyKHHHOTO MasiTHAKA OT Macchl Ipy3a.

[IpoBepka He3aBUCUMOCTH NTeproa KojeOaHuii rpy3a, MOoIBEIICHHOTO K JICHTE, OT Macchl Ipy3a.

OmnBITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD MEepHo/ia KojeOaHuil Mpy>KMHHOTO MasTHHKA OT Macchl Ipys3a U
JKECTKOCTH IIPYKUHBIL.

H3mepeHue yckopeHus: CBOOOTHOTO MaeHHUSI.

Paznen 10. DnekTpoMarHUTHOE MOJIE U 3JIEKTPOMArHUTHBIC BOJHBL.

ONeKTpOMarHuTHOE Iojie. ONEeKTpOMarHuTHble BOJHBL. CBoiicTBa 3neKTpoMarHUTHBIX BonH. Illkama
AJIEKTPOMArHUTHBIX BOJH. Vcronp30BaHME 5SJEKTPOMArHUTHBIX BOJH JJsI COTOBOHM CBs3M. Pammoroxarus.
Kocmunueckas cBsi3b.

OnexkTpoMarHuTHas mpupona ceera. CkopocTb cBera. BomHOBBIE cBoiicTBa cBera: MHTepdepeHIHs H
TUppaKIus.

JemoncTpanuu.

CBOICTBA HJIEKTPOMArHUTHBIX BOJIH.

WuaTepdepents u nudpakius CBETa.

JlabopaTopHbie pabOTHI U OIIBITHI.

M3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIBHOTO TeJe(oHa.

[TpoBezeHue OMBITOB 110 HAOIIOIEHNIO HHTEPPEPEHIMN 1 AU(PAKIIUK CBETA.

Pazpen 11. CeToBhIe sIBICHUS.

JlyueBas Mmonenb cBeTa U reoMmerpuyeckas ontuka. Mcrounuku cBera. [IpsmonuHeliHOe pacrpocTpaHeHHe
ceera. 3atmenust ConHua u Jlynel. Otpaxenue cBera. Ilimockoe 3epkano. 3akoH oTpaxkeHus cBera. [locTpoeHue
N300pakeHNH, CHOPMUPOBAHHBIX 3EPKAJIOM.

IIpenomnenue csera. 3akoH mHpenomieHus ceera. [lonHoe oTpakeHue cBeTa. Mcmonb3oBaHHMe HOIHOTO
OTpa’keHHsI B OITUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS CBSI3b.

Jlunza, xox nmydedd B nmu3e. Popmyna ToHko# nuH3BL [locTpoenue n3o0pakeHHH, CHOPMHUPOBAHHBIX
TOHKOW JmH30HM. OnTndeckas cucrema (oroannapara, MUKPOCKOIA M TeJecKomna. ['J1a3, Kak onTHyeckas cHCTeMa.
Bnm3opykocTh 1 1aTbHO30PKOCTb.

Paznoxxerne Gemoro csera B cmekTp. OmbiTel HproroHa. CrioskeHHE CIEKTpPalbHBIX IBETOB. Jlncmepcus
CBeTa.

JemoHcTpamuu.

IIpsiMosinHENHOE pacnpoOCTpaHEHHUE CBETA.

OTtpaxeHue cBerta.

[NonydeHne n300pakeHni B INIOCKOM 3epKale.

IIpenomnenue caera.

OnTHyecKui CBETOBO.

Xop mydelt B cobuparoniei JImH3e.

Xon nyuell B pacceuBarolLel INH3E.



TTony4enne n300paxxeHU ¢ TOMOIIBIO JIMH3.

TTpunaIn nefcTBUs GoToanmapata, MUKPOCKOTIA U TEJIECKOTIA.

Monenb rinasza.

Paznoxxenne Oesoro ceera B CIEKTP.

[Tomydenue Oenoro cBera MpHu CIOXKEHUH CBETa Pa3HBIX LBETOB.

JlabopaTopHBIe PaOOTHI ¥ OIIBITHI.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPasKE€HHsI CBETOBOTO JIyda OT yTJia MaJeHHs..

WzyueHne cBOWCTB N300pakeHUs B INIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCUMOCTH yIjla MPENOMIICHHS OT yIila MaJeHHs CBETOBOTO Jy4a Ha TPAHUIE «BO3ILYX—
CTEKJION.

[Mony4eHne M300paXkeHNH ¢ TTOMOIIBI0 COOMPAOIIEH JINH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS U ONTUYECKON CHIIBI COOMPAIOLIEH JIMH3EI.

OnBITH IO Pa3JIOKESHAIO OEJIOTO CBETa B CIIEKTP.

OTMBITHI IO BOCIPUATHIO [[BETA IPEAMETOB IPH NX HAOIIOACHUH Yepe3 IIBETOBBIE (PHITBTPEL.

Pasnen 12. KBauTOBBIE ABIIEHUS.

OmnriTel Pesepdopaa u mraneTapHast Mozenb atoma. Moaens aroma bopa. VcmyckaHue u MOTIIOMIEHNE CBETa
atoMoM. KBaHThbI. JInuHEeHYaThIe CIIEKTPHI.

PagnoaktuBHOCTE. Anba-, OeTa- M ramma-usnydeHus. CTpoeHue aToMHOro snapa. HykinoHHas Monens
atoMHoro snpa. Msoromsl. PaguoaktuBHble npespaumieHus. Ilepuon mnosypacnaga atoMHbIX sgep. JleiicTBue
PaanoOaKTUBHBIX 1/13J1yqu1/1171 Ha )KUBbIC OPraHU3MBbI. 3au114Ta OT PaIMOAKTUBHOT'O U3JIYyYCHUS.

Snepuble peakiuy. 3aKOHBI COXpPaHEHUS 3apsIOBOIO M MAacCOBOTO YHCEN. DHEpPrus CBSI3M aTOMHBIX sJiep.
Cesa3p Maccel U dHepruu. Peakiuu cunTe3a u aeneHus sfaep. Mcrounuku sHepruu CoiHia u 3BE37. SnepHas
9HEpreTUKa. JKOJOTHYEeCKUE NPOOIIEMBI SIEPHOM DHEPTETUKH.

Jemonctpanuu.

CriekTpbl H3ITy4eHHs U TTOTTIOUICHUS.

CriexTpbl pa3nUYHbIX T'a30B.

CrnekTp Bogopoza.

Habmonenne Tpekos B kamepe Buiibcona.

PaboTa cuérunka HOHN3NPYIOUINX N3Ty4YCHHH.

Perucrpanus u3iaydeHus IpUPOIHBIX MUHEPAJIOB U POLYKTOB.

JlabopaTopHbie pabOTHI U OTIBITHI.

HaGumioieHue CIIomHbIX U JIMHEHYAThIX CIEKTPOB H3JyYEHHUs.

HccnenoBanne TpeKoB: U3MEPEHUE SHEPTUH YaCTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).

M3mepenue pagnoakTHBHOTO (OHa.

IToBTOpUTENHEHO-0000IAIOIINN MOTYITb.

[ToBTOpHTENEHO-0000IAOIINI MOIYJIb TIPEeIHA3HAYEH Ul CHCTEMAaTH3allMd M O0O0OIIEHHS IPEeIMETHOTO
COJICp’KaHUS U OIIBITA JESTEIBHOCTH, IPUOOPETEHHOTO TIPH M3YYEHHH BCETO Kypca (U3HKH YTriIyOJIEHHOTO ypOBHS,
a TaKke JUI1 HOATOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3HKeE.

B mpomecce m3yueHHs MAHHOTO MOAYJS PEATM3YIOTCS M IIONy4aroT JAalbHeWIiee pa3BUTHE ydeOHbIE
JeWCTBHs, oOOecleynBalomMe JOCTH)KEHHE TMPEAMETHBIX M METalpeJMETHBIX pe3yJIbTaToB  OOydYeHus,
(opMHpOBaHNE €CTECTBEHHO-HAYYHOW IPaMOTHOCTH: OOBSICHEHHE M ONHCAHWE SIBJICHUI Ha OCHOBE NPHMEHEHUS
(1)H31/I‘IGCKI/IX 3HaHHI>'I, HCCJIICA0BATCIbCKHE I[eﬁCTBPIfI (BI)I[[BI/I)KCHI/IC TUIIOTE3, MOCTAHOBKA HEJINW U INIAHUPOBAHHUC
HCCIICJO0BaHMA, aHAJIN3 JAaHHBIX U TOJTYYCHHUE BI)IBOI[OB).

[peanoyruTenbHON GOPMON OCBOSHHSI MOJLYJIS SABJSIETCS IPAKTHKYM, IIPOrpaMMa KOTOPOTO BKIIOYAET:

peuIeHUe 3aja4, OTHOCAIIMXCA K Pa3JIMYHBIM pa3aciaM UM TEMaM Kypca (1)I/I3I/IKI/I, B TOM 4YHCJIC 3aaad,
MHTETPUPYIOIINX COJIEPKAHUE PAa3HBIX pa3JelioB;

BBITIOJTHEHHE JIAOOPATOPHBIX PabOT M ONBITOB (BKJIFOYasi pabOTHI M ONBITHI M3 MEpeYHel K pasjenaM Kypca) B
YCIOBHUSIX CaMOCTOSITENIbHOTO ITAHUPOBAaHWS IIPOBEJICHHS HCCIEJOBaHMS, BbIOOpa M OOOCHOBaHWS MeToJa
M3MEPEHUs! BEIMYHH, COOPKHU SKCIIEPUMEHTAIILHOM yCTaHOBKH;

BBITIOJTHEHHE NMPOOJIEMHBIX 33/aHUH MPAKTHKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHus 0 eCTeCTBEHHO-
Hay4HOH IPaMOTHOCTH), B TOM YHCJIE 33laHIH C MEXIPEIMETHBIM COJIEp)KaHHUEM;

paboTy HaJ rpYNIOBBIMH WIIM HHANBHUIyaIbHBIMHU POEKTaMH, CBI3aHHBIMU C CO/IEPXKAaHUEM Kypca (U3HKH.

M3ydenne MOBTOPHUTEIBHO-0000IIAIONIETO MOIYIS MOKET 3aKaHYMBATHCS MPOBEJCHUEM TUATHOCTHYECKON
paboTsI 3a Kypc ¢u3MKN yriryOIEHHOTO ypOBHS, BKJIIOUAIOMIEH 3aJaHUS PAa3HOTO YPOBHS CIOKHOCTH. Pe3ynbraTs
BBITNTIOJTHCHUSA HHaFHOCTH‘IeCKOﬁ pa6OTBI MOT'yT IOKa3bIBaThb CTECIICHb T'OTOBHOCTHU 06yqa}oumxcsl K OCHOBHOMY
TOCY/ITapCTBEHHOMY JK3aMeHy Mo (pu3mKe, a TakkKe CBHJIETEIHCTBOBATh O IOCTHTHYTOM YPOBHE €CTECTBEHHO-
Hay4HOU rpaMOTHOCTH.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPEIMETA
Wzyuenne ¢u3mkun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHWsI HANPaBICHO HA JIOCTIDKEHHE JHYHOCTHBIX,
MeTanpeAMeTHBIX U MPeAMETHBIX 00pa30BaATEIbHBIX Pe3yJIbTATOB.
B pesynbrate n3yueHusi pU3MKM Ha ypOBHE OCHOBHOTrO o0Iiero oOpazoBaHust y oOywaromierocsi OynyT
c(OpPMHUPOBAHBI CIEAYIOIINE JIMYHOCTHDIE Pe3yIbTaThI B YaCTH:
1) naTpHOTHYECKOTO BOCTUTAHUS:



TIPOSIBIIEHUE MHTEPECA K HICTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (pU3MYecKoi HayKH;

LIECHHOCTHOE OTHOIIEHHE K JOCTHXCHUSIM POCCHHCKNX yIEHBIX-(DU3UKOB;

2) TPaXAAHCKOTO U JYXOBHO-HPAaBCTBEHHOTO BOCIIHTAHHMS:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAaYMMbIX M 3THYECKHX INPOOIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPHUMEHEHUEM JOCTIDKEHNH (DU3HKHY;

OCO3HAHHE Ba)KHOCTH MOPAIbHO-3THYECKHUX MPUHIUIIOB B JEATEILHOCTH YIEHOTO;

3) 3CTeTHYECKOTO BOCITUTAHUSL:

BOCIIPUSITHE 3CTETUYECKMX KauecTB (PM3MUYECKOH Hayku: €€ TapMOHHYHOTO IOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) LIEeHHOCTH HAYYHOTO MO3HAHHUS:

0CO3HaHHE LIEHHOCTH (M3MYECKOH HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHpPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTUH, BasKHEHUIIEH COCTABIIAIOIIEN KYJIbTYPBI;

OpHEHTALUsI B JCSATENPHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IIPEICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAYYHOH JIF0O03HATEIPHOCTH, HHTEPECA K HCCIIEA0BATENILCKON IESITENbHOCTH;

5) hbopMupoBaHHUS KyIbTYPHI 3M0POBES X SMOIHOHAIBHOTO OIATOITOTY U S:

OCO3HAaHHE LIEHHOCTH 0e30macHoro o0pasa >KW3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, BAXKHOCTH
IpaBHI 0E30IIaCHOTO MOBEICHHS HA TPAHCIIOPTE, HAa JOPOTaxX, ¢ 3JIEKTPUYECKHUM M TEIUIOBBIM O0OpYIOBaHHEM B
JOMallHUX YCJIOBUAX,

c(hOpMUPOBaHHOCTh HaBbIKa pedIeKCHH, NMPHU3HAHHME CBOErO MpaBa Ha OIIMOKY M TaKOro e IMpasa y
JIPYToro 4ej0BeKa;

6) TPyIOBOTrO BOCITUTAHMUS:

aKTHUBHOE yYacTHE B PEIICHHHU NPaKTHYECKHX 3a4ad (B paMKax CeMbH, 00pa3oBaTeIbHOI OpraHM3allui,
HACEeJICHHOTO ITyHKTa, POJHOTO Kpasi) TEXHOJIOTHYECKON M COIMAIbHON HalpaBIeHHOCTH, TPEOYIOINX B TOM YHCIIC
U (pu3NUeCcKUX 3HAHWH;

MHTEPEC K MPAaKTHIECKOMY H3yUCHHUIO POecCHil, CBI3aHHBIX C (PU3UKOH;

7) 9KOJOTHMYECKOTO BOCIIUTAHHS:

OpHEHTALMsI Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWH U pElIeHHs 3a/ad B 00JACTH OKPY)KAIOIIEH cpensl,
IUTAaHWPOBAHUS TTOCTYIIKOB M OIIEHKH NX BO3MOJKHBIX ITOCIIEACTBUH AJIs1 OKPY>KafOLIeH CPeIbl;

0CO3HaHKE TJI00aNIBbHOTO XapaKTepa AKOJIOTHUECKHUX MPOOIeM U IMyTeH UX pelIeHHs;

8) amanTanuy K M3MEHSIONMMCS YCIOBHSM COIHANBHOM M IPHPOIHO CpeIbl:

MOTPEOHOCTh BO B3aMMOJICHCTBMM TPH  BBHIIOJIHEHUH HWCCICJOBAHMH M TNPOCKTOB (DU3NUECKOM
HalpaBJICHHOCTU, OTKPLITOCTH OIIBITY U 3HAHUAM JIPYTUX]

TIOBBIIICHUE YPOBHSA CBOEHM KOMIIETEHTHOCTH qgepe3 MPAKTUICCKYIO ACATCIIBHOCTD,

noTpeOHOCTh B ()OPMHUPOBAHWHM HOBBIX 3HAHUH, YMEHHH (OpMyNMpOBaTh WJAEH, MOHATHS, THIIOTE3BI O
(u3mueckux 00bEKTax U SBICHUAX;

OCO3HaHKE Ae(UINTOB COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

IUITAHUPOBAHME CBOETO Pa3BUTHUS B MPHOOPETEHUN HOBBIX (PM3WUECKUX 3HAHUI;

CTpEMJICHUE aHAJIN3UPOBATh M BBIABIATH B3AaUMOCBSI3H IPHPOIBI, OOIIECTBA U SKOHOMUKH, B TOM YHCIIE C
MCIIOIb30BaHUEM (PU3NUECKHUX 3HAHWH;

OLIEHKa CBOMX JICHCTBMH C Y4YETOM BIMSHHMS Ha OKpPYXKAlOIIYI0 Cpeay, BO3MOXHBIX TJIOOAJIBHBIX
MOCJIEACTBUM.

B pesynbrare usydenus ¢pusuku (yriyOnéHHBIA ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS y
oOyuaromerocst OynyT chOpMHUPOBaHBEI MeTanpeAMeTHbIe PpPe3yJbTaThl, BKIIOUYAIOMINE MO3HABATEJbHbIE
YHUBepcajibHble y4ye0Hble JeiicTBHS, KOMMYHUKATHMBHbIe YHUBepcaJibHble YyuyeOHble JeiicTBHS,
peryJisiTHBHbIe YHHBepcaJbHbIe yueOHbIe AeiicTBHS.

OBnasieHne yHHBEPCAILHBIMA YY€OHBIMU [TO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a30BbIC JTOTUYECKUE TCHCTBHS:

BBISBIISITH M XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKNA OOBEKTOB (SIBICHUH), KITacCU()UIIMPOBATH UX;

BBISBIISATE 3aKOHOMEPHOCTH W TIPOTHBOpPEYMS B paccMaTpHBaeMbIX (akTax, JAHHBIX M HAOIIOJCHUSX,
OTHOCSIIIUXCS K (PM3UYECKUM SIBICHHSIM;

BBISBIISITH MPUYMHHO-CIIECTBEHHBIE CBS3U NPH M3Y4YEHHU (PU3NYECKHX SBICHUH M MPOLECCOB, IIPOBOJUTH
BBIBOJIbI C UCIIOJIB30BAHHUEM ACAYKTUBHBIX U MHAYKTUBHBIX yMOSaKH}OquHﬁ, BBIIBUT'aTh 'HITIOTE3bI O B3AUMOCBSI3SIX
(bU3MUECKHUX BEIMYWH;

CaMOCTOSATENIFHO BBIOMpATh CIOCOO peIIeHus y4eOHOH (u3mueckod 3amadn (CpaBHEHHE HECKOJIBKHX
BapHaHTOB PELICHHUS, BEIOOP HanboJIee MOIXOIAIIETO C YIETOM CaMOCTOSATENIFHO BRIJICTICHHBIX KPUTEPHEB).

2) 6a30BbIEC UCCIIEIOBATEILCKHAE JCHCTBHS:

HCTIOJIb30BaTh BOMIPOCHI KaK MCCIE0BATENbCKAN HHCTPYMEHT II03HAHMS,

MIPOBO/IUTH TI0 CAMOCTOSITEJIFHO COCTaBJICHHOMY IUIAaHY OIIBIT, HECIOXXHBIA (DPU3NUECKUH SKCIEPHMEHT,
He0OoJIbIIOE HCCIIeJOBaHHE (PU3NYECKOTO SIBJICHUS;

OLIEHMBATh HA NMPUMEHUMOCTb M JIOCTOBEPHOCTh WH(OPMAIHIO, TOIYYSHHYIO B XOJE HCCIICTOBAHUS N
JKCHEPUMEHTA;

CaMOCTOSTENILHO (OPMYJIMPOBaTH OOOOLICHUS! M BBIBOJBI MO pE3yJibTaTaM IPOBEAEHHOIO HAOJIO/ICHMS,



OTIBITA, UCCIIECIOBAHNS;

MIPOTHO3UPOBATh BO3MOXHOE JajbHEiIee pa3BUTHE (U3NYECKHX TIIPOIECCOB, a TaKXKe BBIIBHIATH
MPEANOTI0KEHHS 00 NX Pa3BUTHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

3) pabota ¢ napOpMAaIIIEH:

MPUMEHATDh PA3IMYHBIE METOABI, MHCTPYMEHTHI M 3alpoChl IPH IOUCKE M 0TOOpe HH(GOPMAIMH HIIN
JTAHHBIX C YUIETOM IPEIIOKCHHON yueOHOH (HHU3NIEeCKOH 3a1aum;

aHaIN3UPOBATh, CHCTEMaTH3MPOBaTh M HWHTEPIPETHPOBATh HMH(GOPMAIMIO pPa3IMYHBIX BUAOB U (opm
NPE/ICTaBJICHHUS;

OLIEHMBATh HA/IEKHOCTh MH(OPMALIUK IO KPUTEPHSIM, NPEIOKESHHBIM YUYUTEIEM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSATEIHHO;

CaMOCTOSTENILHO BBIOWPATh ONTUMAJbHYIO (OpPMY MpeicTaBieHHs WHpOpManud U WIUIFOCTPUPOBATH
pelIaemMble 3aJja4y HECIO)KHBIMH CXeMaMH, InarpaMMaMy, HHOH TpauKol 1 UX KOMOWHALIUSIMU.

OBnaseHne yHUBEPCATbHBIMY yIEOHBIMA KOMMYHUKATUBHBIMU JICHCTBHAMHU:

1) oOmenwue:

B XO0Je OOCYyXIeHHs y4eOHOTO MaTepHaja, pe3yidbTaToB JIAOOPATOPHBIX pabOT M TIPOEKTOB 3a1aBaTh
BOIIPOCHI IO CYIIECTBY 00CY>KJaeMOM TEMBI M BHICKAa3bIBATh HJICH, HAIIEJICHHBIC HA PELICHUE 331a491 U MOAIEPKaHIE
00IIIEeHNS

COIIOCTABIISITH CBOU CYXICHHS C CYXICHHUSAMH JPYTHX yJacTHHKOB IHMAJOra, OOHapyXWBaTh pa3indue 1
CXOJICTBO MO3MIIUM;

BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX Y TUCBMEHHBIX TEKCTaX;

yOJIMYHO NPECTABISATh PE3YJIbTAThl BHINOJIHEHHOTO (PU3NYECKOro OIbITa (IKCIIEPUMEHTA, UCCIIeIOBAHMS,
MIPOEKTA).

2) cOBMECTHasl IeATENBHOCTh (COTPYAHUYECTBO):

MOHMMAaTh M HWCIOJNB30BAaTh MPEHMYIIECTBA KOMAaHJHOM M WHIWBHUAYaJIbHOW pabOTHl TNpPH pPEIICHUH
KOHKPETHOH (pr3ndeckoit mpoOIeMsr;

NPUHAMATh [ETH COBMECTHOW JEATENIbHOCTH, OpPraHM30BBIBATh NEHCTBHA MO €€ OCTHXKCHUIO:
pacmpeneniTh poiH, 0OCYXIaTh MPOLECCHl M Pe3yIbTaThl COBMECTHON paboThl, 0000IIaTh MHEHUS HECKOJBKHX
YeJIOBEK;

BBIIIOJHATh CBOIO YacThb paOOTHI, IOCTHTras KaueCTBEHHOTO pE3yiabTaTa II0 CBOEMY HAIlPaBICHHIO M
KOOPJMHUPYsI CBOU JICUCTBHS C APYTHMH WICHaMH KOMaH/IbI;

OLICHMBaTh Ka4yecTBO CBOEro BKJIaAa B OOIMIMI MNPOAYKT 1O KPUTEPUSAM, CaAMOCTOSTEILHO
c(OpMyIMPOBaHHBIM YYaCTHUKAMHU B3aHMOICUCTBHSI.

OgnaieHle YHUBEPCAIbHBIMU YYEOHBIMU PETYJISITUBHBIMU JICHCTBUSIMH:

1) camoopranu3amms:

BBISBJISAT MPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTYalUsiX, TPEOYIOIIMX Uil pelleHHus (QU3UUECKHX
3HAHH;

OPHEHTHPOBATHCS B PA3IMYHBIX ITOAX0/aX MPUHATUS PeIlleHuH (MHAWBUILYaJIbHOE, IPUHATHE PEIICHUS B
rpyIe, IPUHATHE PEIICHNH IPYIIIO);

CaMOCTOSTENILHO COCTaBIISITh AITOPUTM pEIIeHHs (HU3MIECKOH 3a7a4d MM TUIAH HCCIIEIOBAHUS C YIETOM
MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh peylaraeMble BapHaHThl peleHN;

MIPOBOANTDH BEIOOD M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

2) caMOKOHTPOJIb (pediekcun):

JlaBaTh OLIEHKY CUTYAIlMU M TIpeJyIaraTh IuiaH e€ n3MeHeHHs;

OOBSICHSTh TPUYUHBI JIOCTHXKEHHsI (HEJOCTHIKEHHS) pe3yJbTaTOB JESTENbHOCTH, JaBaTh OLEHKY
pHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YUCIIE B XOJ| BHIOJHEHHS (PU3MYECKOTO HCCIIEJI0BAHUS WU
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIIUXCS CHUTYyallWH, yCTAaHOBJICHHBIX OIIMOOK, BO3HUKIINX
TPYAHOCTEH;

OLIEHMBATh COOTBETCTBHUE PE3yIbTaTa eI U YCIOBHUSM.

3) 3MOIMOHATIBHBII HHTEIUICKT:

CTaBUTH ce0sl HA MECTO APYIOro 4YelOoBeKa B XOJE CIIopa WM JUCKYCCHM Ha Hay4dHYIO TeMy, IIOHUMAaTh
MOTHBBI, HAMEPEHHS 1 JIOTUKY APYTOTO.

4) npunHsaTHE Ce0s M APYTUX:

NPU3HABaTh CBOE MPaBO Ha OMIMOKY NMPH pellieHHH (HU3MYECKUX 3a/1a4 WM B YTBEPXKICHUAX HA HAYUHbIE
TEMBI ¥ TAKOE K€ MIPaBO IPYToro.

IIpeaMeTHbIE pe3yabTaThl OCBOCHHUS MPOTPaMMBI IO (U3UKe (YrTyOIEHHBIA YPOBEHB).

IIpeamMeTHBIE pe3ysIbTaThl OCBOCHHSI MPOTPAMMBI MO (PH3HKE K KOHILY 00y4YeHus B 7 KJiacce:

IIpeaMeTHbIe pe3yNbTaThl Ha YrIyOJCHHOM YpPOBHE JIOJDKHBI OTpaxarh C(HOPMHUPOBAHHOCTH Yy
00y4aroImuXcsl YMEHHUMH:

UCIIONB30BATh IMOHATHSA: (U3MUECKHE M XMMHUYECKHE SBICHMS, HAOJIO/IeHHE, SKCHEPHUMEHT, MOJEINb,
THIIOTE3a, eMHULBI (U3NIECKUX BEJIMYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHMS BellecTBa (TBEPIOE, KUIKOE,
ra3oo0pasHoe), MeXaHM4YeCKoe MIBIXKEHHE (paBHOMEPHOE, HEpaBHOMEpPHOE, NPSMOJIMHEHHOE), TpPaeKTOpHs,
paBHOJEHCTBYIOILAs cuil, nedopmanus (ynpyrasi, IJIacTHYECKast), HEBECOMOCTb, COOOIIAIOLINECS COCY/IbI;



pa3nmuuate sABieHUS (OUdQy3ud, TEmIoBOe IBIDKEHHE YACTHI[ BEIIECTBA, PABHOMEPHOE MABIDKCHHE,
HEpaBHOMEPHOE BWKEHHE, MHEPLHUS, B3aMMOJEUCTBUE TEJ, PAaBHOBECHE TBEPABIX TEN C 3aKPEIIEHHOH OChIO
BpAICHNS, NIepeaada JaBICHUS TBEPABIMHU TEJIaMH, KUIKOCTIMHI U Ta3aMH, aTMoc(epHOe TaBJICHHUE; TUIABAHHE TEI,
MPEBpAIICHAT MEXaHWYeCKOW SHEpruH) II0 OINMCAHWI0O MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3UIECKOE SBIICHNUE;

pacro3HaBaTh TPOSBICHHWE HW3YYCHHBIX (U3WYECKUX SBICHHA B OKPYXaomeM MHpe (B TOM YHCIE
(usnyeckre SBICHUS B MPHUPOAE: MIPUMEPHI IBIKEHHUS C PA3IMYHBIME CKOPOCTSIMH B JKMBOM M HEKHBOI pUpOJE,
JIEWCTBHE CHJI TSDKECTH, TPEHHS, YIIPYrOCTH B NMPHPOJE U TEXHUKE, BIUSHHUE aTMOC(HEPHOTO JIABJICHHS Ha JKUBON
OpraHM3M, IUIaBaHUE PBIO, phIYard B TeJE YeNIOBEKa), MPHU 3TOM HEPEBOAUTH NMPAKTUUECKYIO 3ajady B Y4eOHYIO,
BBIJICTISITH CYILIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3MUECKUX SIBICHHI;

OIUCHIBATh M3YUEHHBIC CBOMCTBA Tell W (pU3MYECKUE SBICHUS, UCNOJB3Ys (PU3NUECKHe BETUYUHBI (Macca,
00bEM, TUIOTHOCTH BELIECTBA, BPEMs, IyTh, CPEAHSST CKOPOCTb, CHJIa YHPYIOCTH, CHJIa TSDKECTH, BEC Tella, CHia
TpPEeHHUs, AaBJICHHE TBEPIOTrO Tenla, AAaBJICHWE CTOJ0A >KUIKOCTH, BHITAJIKMBAIOIIAS CHIIA, MeXaHH4YecKas padoTa,
MOIITHOCTh, IUIEYO CHIIBI, MOMEHT CHJIBI, KOA((UIIMEHT NOJEe3HOTO IeHCTBHS MEXaHM3MOB, KWHETHYECKas W
MOTEHIMAIbHAS SHEPTHs), IPH OMICAHWHU MPAaBWIHHO TPAKTOBATH (PU3MUYECKUIT CMBICI HCIIONB3YEMBIX BEIIHMYUH, FX
0003HaUCHUA W EAWHUIBI (U3NYECKUX BEIMYMH, HAXOAUTHh (OPMYIBI, CBS3BIBAIOIINE MAHHYIO (DH3HUYECKYIO
BEJIMYHMHY C APYTHUMH BEIHINHAMH, CTPOUTH TPAPUKH N3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIHMUHUH;

XapaKTepU30BaTh CBOWCTBA TeN, (PU3MUYCCKHUE SBICHUS M IMPOIECCHI, UCIIONB3YS IMPAaBHUIIa CIOKCHUS CHI
(Bmosib onmHOW TpsiMoii), 3akoH ['yka, 3akon Ilackains, 3akoH Apxumena, NPaBWIO paBHOBECHs phruara (0J0Ka),
«30JI0TO€ TIPaBHIO» MEXaHUKH, 3aKOH COXPAaHEHMS MEXaHM4YEeCKOH SHEeprud, NpH 3TOM JaBaTh CIOBECHYIO
(hopMyITHPOBKY 3aKOHA M 3aIMCHIBATh €r0 MAaTEMAaTHUECKOE BHIPAKEHHUE;

CTPOUTH MPOCThIE (PU3NYECKUE MOJIENH PealbHbIX 00BEKTOB, MPOLIECCOB U SBICHHUH, BBIIENSATH PU 3TOM
CYIIECTBEHHbIC U BTOPOCTEIIEHHBIE CBOMCTBA 0OBEKTOB, MPOLIECCOB, SBJICHUH, MPUMEHATh (pU3NUECKHEe MOJCIH s
00BsICHEHUS (PU3MUECKIUX MPOIIECCOB U PEIICHIS YIeOHBIX 3a/1a4;

OOBSICHATH (PU3MUCCKUE SBJICHUA, MPOIECCH M CBOMCTBAa TElI, B TOM YHCIC B KOHTEKCTE CHUTyalHi
MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa, M pemaTh KadeCTBEHHBIC 3a/1a4l, B TOM YHCJIEC TPEOYIOIINe YHCICHHOTO
OIICHUBAHMS XapaKTEPHBIX 3HAUCHUH (PH3MUECKUX BEIMINH, BRIOUPATh (YU3UUECKYIO MOJIENb, BEISBISATH TPUIHHHO-
CJIEICTBEHHBIE CBS3M U BBICTPAUBATh JIOTHYECKYIO LIETIOUKY PACCYKAECHUN C UCIIOJIb30BAHUEM H3YUYEHHBIX CBOMCTB
(hM3MYeCKUX SIBICHUN, PU3MIECKUC 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN;

pemarts pacuéTHble 3aaa4u (B 2—3 AeHCTBUS) [0 U3y4aeMbIM TeMaM Kypca (GU3HKH, BEIOUpas GU3NUECKYIO
MOJIETIb C HCIOJb30BaHUEM 3aKOHOB M ()OPMYIJI, CBS3BIBAIONIMX (DM3UUECKHE BEIMYWHBI, 3alHCBIBATh KPAaTKOE
yCJIOBHE M pa3BEPHYTOE pELICHHE 3a/laud, BBISBISATH HEJOCTAIOIINE WM W30BITOYHBIE JaHHbIE, 00OCHOBBHIBATH
BBIOOp MeToJa pelleHusl 3a/add, MWCIOJIb30BAaTh CIIPABOYHBIC [aHHBIE, IPOBOAUTH MaTeMaTH4YeCKUE
npeoOpa3oBaHusi M Pacu€Thl, OLEHHWBATh PEATUCTUYHOCTH IOJYYEHHOI'O 3HAYCHUs] (DU3UUECKON BEIWYMHBI M
OTIpeNIeNATh Pa3MEPHOCTh (PHU3NIECKOM BEITMYMHBI, TOJYYCHHON NMPH PEIICHUH 3a1auH;

pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOXHO PEIIUTh IPU TOMOLIM (PU3MIECKHX METONOB, W MpeIaraTh
OpUCHTHUPOBOYHBIN CIOCOO pEIICHUs, B ONMMCAHWM WCCICIOBAHUS PACIIO3HABATh MPOBEPSIEMOE MPEAIIOIOKCHHE
(TMnoTe3y), HHTEPIPETUPOBATH MOTYICHHBIN PE3yIIbTAT;

MIPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (U3MISCKUX SBICHUH WM (u3mdeckux cBOWCTB Ten (muddysus,
TEIUIOBOE paCIIMPEHHE TIa30B, SIBJICHUE WHEPLUH, MU3MEHEHHE CKOPOCTH NpHU B3aUMOAECHCTBHM Tell, Iepenaya
JTABJICHUS )KUIKOCTBIO U Ta30M, IIPOSIBIICHHE JIEHCTBHS aTMOC(EPHOTO TABJICHUS, IEHCTBHE MTPOCTHIX MEXaHU3MOB):
hopmynupoBaTh Mpennosiokenre (TUMOTe3y) 0 BOBMOXKHBIX pe3ysibTaTax HaOI0AeHH, CAMOCTOSITEILHO COOMpaTh
YCTaHOBKY M3 M30BITOUHOTO Habopa 000pyaoBaHus U GOPMYIHPOBATH BHIBOIbI;

IIPOBOJUTH IMPSIMbIE U KOCBEHHBIC M3MEPEHNUA (U3NYECKUX BETHYUH (PacCTOSHHE, IPOMEXYTOK BPEMEHH,
Macca Tena, 00bEM Tena, Cuiia, TeMIepaTypa, INIOTHOCTh JKUAKOCTH M TBEPJOTO Tela, CHla TPEHUS CKOJBKEHUS,
JIaBJICHHE BO3yXa, BBITAJKUBAIOINAs CHJIA, JEHCTBYIOIIAas Ha MHOTPYKEHHOE B JKUIKOCTh Teo, Ko3dduimeHt
MOJIC3HOTO JICHCTBHA TMPOCTHIX MEXaHW3MOB) C WCIOJNB30BAaHUEM aHAJIOTOBEIX M MU(QPOBEIX TNPHOOPOB,
000CHOBBIBaTh BEIOOpP MeTOJa M3MepeHHs, (PUKCHPOBATh MOKa3aHUsl NPHOOPOB, HAXOANUTH 3HAYEHUE M3MEpPsSEeMOi
BEJIMYMHBI C IOMOIIBI0 YCPEAHEHUS Pe3yIbTaTOB CEPUH U3MEPEHUH U OLEHUBATH MOIPEIIHOCTh U3MEPEHUI;

MIPOBO/ANTH HECJIOKHBIE DKCIIEPUMEHTAJbHBIE HCCIICOBAHUST 3aBHCUMOCTEH (DM3UUECKHX BEJINYNH
(3aBUCHMOCTHU ITyTH PABHOMEPHO JBIDKYILErOCs Tela OT BPEMEHU JBMOXKCHUS Tella, CUIIbl TPEHUS! CKOJBXKEHUS OT
CHJIBI HOPMAJIBHOT'O JIaBJICHMs, KauecTBa O0OpaOOTKM ITOBEPXHOCTEH Tel W HE3aBUCHMOCTH CHIIBI TPEHHS OT
TUTOIIAAN CONMPHUKOCHOBEHHSI TeJl, CHIIBI YIPYTOCTH OT Y/UIMHEHHS NPY>KUHBI, BBITAJKUBAIOIIEH CHIBI OT 00BbEMa
MOTPY)KEHHON YacTH Tella M OT IUIOTHOCTH JKHAKOCTH, €€ HEe3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT TJTyOMHBI, Ha
KOTOPYIO TOTPY)KEHO TEJO, YCIOBHH IUIaBaHWA TeJ, YCIOBHI paBHOBeCHA phlyara W OJOKOB): COBMECTHO C
yauteneM (GopMyIHpoBaTh 3adady M THIIOTE3Yy HCCIIEOBAHHUS, CaMOCTOATENBHO IUIAHHUPOBATh HCCIIEIOBAHME,
CaMOCTOSITENIFHO COOHMpaTh SKCIHEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIB30BAaHUEM HHCTPYKIUH, HPEACTaBIATH
MOJIy9E€HHBIE 3aBUCUMOCTH (PU3NYIECKHUX BEJIMYMH B BHJIE TaOIHUI] U IpaUKOB, OIICHUBATH ITOTPEITHOCTH, IPOBOANTH
BBIBOJIBI 110 PE3yJIbTaTaM HCCIEJOBAHNUS;

co0JIo/1aTh MpaBUiIa TEXHUKH 0€301acHOTO TpyZa IpH paboTe ¢ 1abopaTOpHBIM 000pyJOBAaHHEM;

yKa3bIBaTh MPUHIMIIBI JEHCTBHUS NPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD, JTHHAMOMETD,
cooO1maroruecs: cocyisl, 6apoMeTp, pblyuar, MoIBMKHBIH 1 HETIOIBH)KHBIH OJIOK, HAKJIOHHAS TNIOCKOCTH;

XapaKTepU30BaTh NPUHLMUIBI  JEHCTBHS  M3YYCHHBIX NPUOOPOB, TEXHUYECKUX  YCTPOHCTB U



TEXHOJIOTHYECKUX MPOLECCOB C MCHONB30BAHMEM HX OMNHCAaHMSA (B TOM YHCIIE: IMOJIIUIHHUKH, YCTPOHCTBO
BOJIONPOBO/IA, THIPABINIECKUHA Mpecc, CH(OH, MAHOMETP, BBICOTOMED, MOPIITHEBOH HACOC, apEOMETP), HCIOIb3Ys
3HaHMA O CBOICTBaX (PU3NIECKUX SBICHUN U HEOOXOIUMBIE (PH3MUECKNE 3aKOHBI U 3aKOHOMEPHOCTH;

UCTIONIB30BaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKH H3YYCHHBIX TEXHHUECKHX YCTPOWCTB, M3MEPUTEIBHBIX
MprUOOPOB M TEXHOJIOTHYECKHX IPOLIECCOB MPU PENICHNH yUIeOHO-TIPAKTHYECKHUX 3a/1a4;

MIPUBOINTH MIPUMEPHI (HAXOIUTh HHPOPMAIIHIO O MPUMEPax) MPAKTUIECKOTO MCIIONB30BAHMS (PU3NIECKUX
3HaHUH B [TOBCEJHEBHOM KMU3HU ISl oOecrieueHus 0e301MacHOCTH MPH O0paleHuH ¢ MPUOOpaMH U TeXHHYECKUMHU
YCTPOMCTBaMH, COXPaHEHHSI 37I0pPOBbS M COOJIOAEHUSI HOPM DKOJIOTHYECKOTO MOBEACHHS B OKPY>KalolleH cpere;

OCYILIECTBIISITH OTOOP NCTOYHMKOB MH(POPMALNH (HU3MUECKOTO coliepkaHus B LIHTepHeTe, caMOCTOSITEIEHO
(hopMynUpysl TIOMCKOBBII 3aIpoc, Ha OCHOBE MMEIOLIMXCS 3HAHUM W MyTEM CPaBHEHUS Pa3lIMUHBIX MCTOYHHUKOB
BBIJICTISTH MH(POPMAIHIO, KOTOPAst SIBIISIETCS] IPOTHBOPEYMBOI MIIM MOKET OBITh HEAOCTOBEPHOM;

UCIIONIb30BaTh TIPH BBINOJIHEHWH YYEOHBIX 3alaHUi HAy4YHO-TIOMYJIPHYIO JHTeparypy (uandeckoro
COJICprKaHus, CIIPaBOYHBIE MaTEpPHANIbl, pecypchl ceTd MHTepHeT, BlafeTh MpuEMaMn KOHCIEKTUPOBAHUS TEKCTa,
npeodpa3oBaHus HHGOPMAIHH U3 OJHOH 3HAKOBOM CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE IHMCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHHKOB
nHPOpPMAINH (H3UIECKOTO CONEPKAHMSA, B TOM YHCJIE ITyOJIHMYHO MPOBOIUTH KPAaTKHE COOOIICHHS O Pe3yNbTaTax
MIPOEKTOB FUIM YYeOHBIX HCCIIEIOBAaHUM, MPU STOM TPaMOTHO HCIIONB30BaTh M3YyUCHHBIN MOHATHWHBIA ammapar
Kypca (hH3HKH, COPOBOX/IATh BRICTYIICHUE IIPE3EHTAIHEH;

IPU BBINOJHCHUU YYCOHBIX IPOCKTOB W HCCICAOBAHHA pacrlpenessiTh OOS3aHHOCTH B TpYyIIe B
COOTBCTCTBUHU C IIOCTABJICHHBIMU 3aa4YaMi, CICIUTH 3a BBIIIOJHCHUCM IlJIaHA I[eﬁCTBPIﬁ, OLICHUBATh COOCTBEHHBIN
BKJIIal B JCATCIIBHOCTbL TIPYNIibl, BBICTPAUBATH KOMMYHHUKATUBHOC B3aHMOI[eI>iCTBHe, YuuThbiBass MHCHHUC
OKpY’KaIOIuX.

[IpeamMeTHBIE pe3ysbTaThl OCBOCHHS MPOTPAMMBI MO (PH3HKE K KOHILY 00y4yeHus B 8 Kiiacce:

IIpenMeTHBIE pe3ynbTaThl Ha YIIUYyOJNCHHOM YPOBHE JOJDKHBI OTpakaTb C(HOPMHUPOBAHHOCTH Y
00y4Jaromuxcst YMEHUI:

UCTIONB30BATh MOHATHS (Macca U pa3Mephl MOJIEKYII, TETIIOBOE IBIDKCHNE aTOMOB M MOJICKYJI, arperaTHbIC
COCTOSIHMSI BEIIECTBA, KPHUCTAUIMYECKHE W aMOp(HBIC TeNa, HACBIIICHHBIM M HEHACHIMCHHBIH Iap, CHOCOObI
W3MCHEHHSI BHYTPEHHEH OSHEpPrHWH, 3JIEMEHTApHBIA SIEKTPUYECKHH 3aps], NPOBOIHUKH, ITOJYHPOBOIHUKH,
JIVDJIEKTPUKH, WCTOYHHKH IIOCTOSHHOTO TOKa, ICKTPUYECKOE M MAarHWTHOE IIOJs, ONTHYEecKas CHCTeMa) M
CHMBOJIMYECKHH S3bIK (PU3MKH MPH PEIICHUH YUEOHBIX U MPaKTUYECKHX 3a/a4;

pa3nu4ath SBICHUS (TEIUIOBOE paclINpeHHe (C)KaTHe), TeIIOBOE PAaBHOBECHE, TOBEPXHOCTHOE HATSKEHHE,
CMauYMBaHUC, KallUJJIAPHBIC ABJICHUA, UCIIAPCHUC, KOHACHCAIIWA, TUIaBJICHUE, KpUCTAJUIN3allud, KUIICHUEC, CHOCO6I)I
TCIIonepeaavu (TCHHOHPOBOHHOCTB, KOHBCKIIHA, I/I3Hy‘IeHI/Ie), TCIIOBBIC oTepu, QJICKTpU3alUAg TCI,
B3aUMOJICHICTBHE 3apsAI0B, IEHCTBHUSA AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMBIKAaHHE, B3aUMOJICHCTBHE MAarHHWTOB,
HeﬁCTBHe MAardvMTHOTO IOJIsI Ha IMPOBOJHHUK C TOKOM) IO OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX AaHHOE (PU3NUECKOE SBICHHE;

pacrio3HaBaTh NPOSBICHHE W3YYCHHBIX (M3MUECKUX SBICHUH B OKpYXaloleM MHpe (B TOM HHCIE
(u3nyeckre SBIEHUS B MPHUPOAE: NMOBEPXHOCTHBIC M KAMMUIIPHBIC SBICHUS B NPHUPOJAE, KPUCTAIUIBI B MPHUPOJIE,
nm3mydenne ConHIA, 3amep3aHHMe BOJOEMOB, MOpCKHE OpH3bl, O00pa3oBaHHME pOCHI, TyMaHa, WHeEs, CHera,
JNEKTPUYECKHE SBJICHUs B aTMoc(epe, 3JIEKTPUYECTBO JKMBBIX OPraHW3MOB, MarHWTHOE Ioyie 3emid, Jpeiid
TIOJTIOCOB, POJIb MATHUTHOTO ITOJISL JUISL SKU3HH HA 3eMile, NOJIIPHOE CHUSTHHE), IPH 3TOM MEPEBOANTH MPAKTUYECKYIO
3ajauy B yueOHYIO, BBLICISTh CYIIECTBEHHbIE CBOMCTBA (PU3HAKK) (DU3NUECKHX SBIICHUIA;

OIIUCBIBATh H3YUYCHHBIC CBOWMCTBA TE€l U (l)I/ISI/I‘IeCKI/Ie ABJICHUS, UCIOJIB3YA (I)I/I3I/I‘IGCKI/IG BCIIMYHHBI
(TemmepaTypa, BHYTPEHHSAS 3HEPrus, KOJMYECTBO TEIUIOTHI, paboTa rasa, yJenbHas TEIIOEMKOCTh BEIECTBa,
ylenpHas TeIUIoTa IUIaBICHUS, yJelbHas TeIUIoTa MapooOpa3oBaHUs, yIelbHas TEIUIOTAa CrOpaHMs TOIIMBA,
KO3(b(bHHHeHT IIOJIC3HOTO HeﬁCTBHﬂ TEIJIOBOM MallvuHbI, OTHOCUTCJIbHAA BJIAXKHOCTH BO3/yXa, 3J'ICI(TpI/I‘-IeCKI/Iﬁ
3aps], CHia TOKa, 3JEKTPUYECKOe HaIlpsHKeHHE, CONPOTHBIICHHE NMpoBOJgHMKA, DJIC B menmu MOCTOSHHOTO TOKa,
JNEKTPUYECKOE YIETbHOE CONPOTHBIICHHE BEIeCTBA, paboTa M MOIIHOCThH AJIEKTPHUYECKOTO TOKA), IPH OIHUCAHUH
NPaBWJILHO TPAKTOBaTh (PM3MUYECKUH CMBICI HMCIOJIB3YEMBIX BEJIMYWH, MX 0003HAYEHHS U €AMHHIBI (H3HMYECKUX
BEJINYMH, HAXOIUTh (GOPMYJIbI, CBSA3BIBAIOIINE JITAHHYIO (DU3MYECKYIO BEJIMUMHY C JPYTUMHU BEITUYHMHAMH, CTPOUTH
rpa¥Ky N3y4YEHHBIX 3aBUCUMOCTEH (PM3MUECKHUX BEJINUNH;

XapaKTepU30BaTh CBOICTBa Tel, (M3MYECKUE SIBICHHUS U IPOILECCHI, MCIONB3YsI OCHOBHBIEC ITOJIOXKEHUS
MOJICKYJISIPHO-KMHETHYECKOH TEOpPHH CTPOCHHUS BEIIECTBA, YpaBHEHHE TEIUIOBOTO OaliaHCa, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsAna, 3akoH KynoHa, IpUHIMIT CYTIEPIIO3UINN dIIEKTPUIECKHUX MoJiel, 3akoH OMa Iy yJacTka
nenw, npasmwia Kupxrocga, 3akon Oma [y monHOH 1ieny, 3akoH Jxoymst-JIeHna, 3akoH COXpaHEeHUs SHEPTHUH, ITPH
3TOM Pa3INYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €TO MAaTEMAaTHYECKOE BBIPAKCHUE;

CTPOUTH ITPOCTHIC (bmnqecm/le MOACIN pCaIbHBIX O6T)GKTOB, IIpOIECCOB U ﬂBJ'IeHPIﬁ, BBIACIIATH IIPHU 3TOM
CYIIECTBEHHBIEC 1 BTOPOCTCIICHHBIC CBOMCTBA OG'I)CKTOB, IIpO1ECCOB, HBHCHHﬁ, MIPUMEHATD cbmnqecxne MOACIN IJIA
00BsACHEHUS (PU3NUECKHX MTPOIIECCOB M PEIICHNs YUeOHBIX 3a/1ay;

OOBSCHITH (PU3NYECKHE SIBICHMS, MPOLECCHl M CBOICTBA Tel, B TOM YHCIE€ M B KOHTEKCTE CHUTyalui
MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, ¥ pellaTh KaueCTBEHHbBIC 33/1a4M, B TOM YHCIIE TPEOYIOINe YUCICHHOTO
OLICHMBAHMS XapaKTEPHBIX 3HAYEHNH (PU3UUECKUX BEJIMYHMH, BBIONPATh (PU3MUECKYIO MOJIEIb, BBISIBIATD IPUYNHHO-
CJIC/ICTBEHHBIE CBSI3U M BBICTPAUBATh JOTHYECKYIO LIENOYKY PacCyXkJICHUH C MCIOJIb30BAHUEM M3YUCHHBIX CBOMCTB



(u3rueckux SABICHHUH, GU3NIECKUX 3aKOHOB, 3aKOHOMEPHOCTEH 1 MOJIeNeH;

pemats pacu€THple 3a7add (C HMCIOJIb30BaHMEM 2—3 ypaBHEHHI) MO0 M3ydaeMbIM TeMaM Kypca (U3HKH,
BbIOMpas (QU3WYECKYI0 MOJETh C HCIIONB30BAaHHEM 3aKOHOB M (POPMYI, CBS3BIBAIOIINX (H3UUECKHE BEIWIHHEL,
3aIMChIBATh KPATKOE YCIIOBUE U Pa3BEPHYTOE PELICHUE 3aa4Ul, BBIABISATH HEJOCTAIOIINE WIIM H30BITOYHBIC JaHHbIC,
000CHOBBIBATh BHIOOpP METOAA PEIICHHUS 3aJadd, HCIOIb30BaTh CIPABOYHBIC JaHHBIC, IPUMEHATh METObI aHAIN3a
pa3MepHOCTEN, HCIONB30BaTh TPA(hUIECKIE METOIBI PEIICHHS 3a/1a4, IPOBOJUTH MaTeMaTHIECKHE TPeoOpa3oBaHuUs
M pacu€rhl, OLEHHMBATh PEATUCTUYHOCTh IIOJIyYEHHOTO 3HAYeHUS (U3MYECKOW BEIWYMHBI M  OIPENEIsTh
pa3MepHOCTh (PU3NUECKOIT BETMYHHBI, OJTYYEHHONW IIPU PELICHUH 33/1a4H;

pacrio3HaBaTh NPOOJIEMBI, KOTOPbIE MOYKHO PEIINTh MPH MOMOMIHM (U3MYECKUX METOJOB, M MNpeaarath
OPHEHTHPOBOYHBI CIOCOO pPEILIeHHs, B ONMCAHUM HCCIICAOBAHUS PACIO3HABATH IIPOBEPSIEMOE IIPEIIOJIOKECHUE
(runoresy), UHTEPIIPETUPOBATH NOIYYEHHBIH PE3YIIbTAT;

MIPOBOJNTD OTIBITHI MO HAONIOJNEHUIO (U3MYECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Tell (KanMUIIPHBIC
ABJICHUS, 3aBHCHUMOCTh [aBJICHHMS BO3AyXa OT €ro o0béMa M TEeMIepaTypbl, CKOPOCTH IpPOIECCa OCTHIBAHHUS
(HarpeBaHUs) IPU UITYICHUH OT IIBETa M3ITydaromei (IOTI0MAoIel) IIOBEPXHOCTH, CKOPOCTh HCIIApEHUs BOABI OT
TEeMIIEpaTyphl XHUIAKOCTH M IUIOMAAX €€ MOBEPXHOCTH, JIEKTPU3AIUSA TElI W B3aUMOJCHCTBHE SIICKTPHUECKHUX
3aps/I0B, B3aUMOJACHCTBUE IIOCTOSIHHBIX MAarHUTOB, BU3yalM3alds MAarHUTHBIX IIOJIEH TOCTOSIHHBIX MAarHWTOB,
JEWCTBHA MarHUTHOTO IIOJII Ha NPOBOJHMK C TOKOM, CBOWCTBA 3JEKTPOMArHMTA, CBOMCTBA 3IEKTPOABHUIATEINS
MOCTOSIHHOTO TOKa): (hopMynmpoBaTh HpOBEpsSEMOE NPEIIONIOKEHHE (THIOTE3y) O BO3MOXHBIX pe3yIbTaTax
HaOJIOZICHUH, CaMOCTOSTENBHO COOMpaTh YCTAHOBKY M3 H30BITOUYHOrO Habopa 0OOpYHOBaHUs, OMUCHIBATH XOJ
ombiTa U GOpMYIHPOBAThH BHIBOIbBI;

MNPpOBOAUTL TMPAMBIE W KOCBCHHBIC HN3MEPCHUA (1)I/ISI/II-ICCKI/IX BCJIMYUH (TeMnepaTypa, OTHOCHUTCJIbHAs
BJI&YKHOCTh BO3/lyXa, CHJIa TOKA, HalpsDKEHHE, ylesibHas TEIUIOEMKOCTb BEIeCTBA, CONPOTUBIICHHUE MPOBOAHHUKA,
paboTa U MOIITHOCTB JICKTPUIECKOTO TOKa) C UCIOJIb30BAHIUEM aHAJIOTOBBIX U IIU(POBBIX TPHOOPOB, 000CHOBBIBATH
BBIOOp METOAa M3MEpEeHHus, (PUKCHUPOBATH IOKa3aHMSA NMPUOOPOB, HAXOAWTH 3HAYCHHUE H3MEPSEMOH BEIMYMHBI C
MOMOIIIBIO YCPEAHEHNUS PE3YINbTaTOB CEPHUH NU3MEPEHUH M OIIEHUBATH ITOTPEITHOCTh N3MEPEHHH;

MIPOBOANTD OJKCIEPUMEHTANIBHBIE WCCIECIOBAHHUS 3aBUCHMOCTEH (M3MUECKHX BEIWYHH (3aBHCHMOCTH
JIaBIICHUSI BO3[yXa OT €ro 00bEMa M HarpeBaHUs WM OXJAXICHUS, MCCIEIOBAaHHE SBICHUS TEIUIOOOMEHa NpHU
CMCUINBAaHUN XOJIOJHOW M TOpS4Yed BOIBI, 3aBHCUMOCTh CONPOTHUBIICHHS NPOBOJHHMKA OT €r0 JJMHBI, IUIOMIAIH
MONEPEYHOTO CEYEHHS M YICIBHOTO CONPOTHBICHUS BELIECTBA NMPOBOIHMKA, CIJIBI TOKA, MPOTEKAIOLIETO Yepes3
MPOBOJIHKMK, OT HANpPsDKEHHs Ha MPOBOJHMKE, HCCIIENOBaHHUE IOCIEIOBATEIBHOTO M MapajuIeIbHOIO COCAMHEHUH
MPOBOJIHMKOB): COBMECTHO C YduTeJdeM (opMynupoBaTh 3ajadyy ¥ THUIIOTE3y HCCIIEIOBAHUS, CaMOCTOSTEIBHO
TUIAaHUPOBATh HCCIICAOBAHUE, CAaMOCTOSATENLHO COOMpaTh JIKCIEPUMEHTAJIbHYI0) YCTAaHOBKY C HCIOJIb30BaHUEM
HUHCTPYKOHHU, NOPEACTABIATH IMOJTYYCHHBIC 3aBHCUMOCTH (I)I/I3I/I‘IGCKI/IX BCJIMYUH B BHIC Ta6J'II/IL[ n Fpa(bI/IKOB,
OLICHUBATH MOTPEIITHOCTHU, IPOBOJAUTH BBHIBOAKLI 11O PE3YJIbTaTaM UCCICIAOBAHUS,

co0r01aTh MpaBuiIa 6E30MacHOro Tpy/Ia Mpu paboTe ¢ JTabopaTOPHBIM 000PYIOBAHHEM;

XapaKTepU30BaTh MNPUHIOWIBI  JEHCTBHS  HM3YYEHHBIX IPUOOPOB, TEXHHYECKHX  YCTPOHCTB U
TEXHOJIOTUYECKHX IIPOIECCOB C HCIIOJIb30BAaHWEM WX ONUCAHUS (B TOM 4YHCIE: CHUCTEMa OTOIUICHHS IOMOB,
TUTPOMETp, MapoBasi TypOuHa, aMIepMeTp, BOIBTMETP, CIETUNK 3IIEKTPUIECKON SHEPTHH, HJIEKTPOOCBETHTEIIBHbIE
npuOOpPBI, HarpeBaTeIbHbIE 3JIEKTPONPHOOPEI (TIPHUMEPHI), MIPEAOXPAHUTENIN U X NPUMEHEHUE B OBITY U TEXHHKE,
MPUMEHEHHE ITOCTOSHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA), UCIIOIb3YsI 3HAHHS
0 CBOMCTBaxX (PM3MUIECKUX SBJICHUH, HEOOXOANMBIE (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYCCKUE yCTpOﬁCTBa 1 UBMEPUTCIILHBIC HpI/I60pI)I 10 CX€MaM U CXEMAaTU4YHbBIM
pUCYHKaM (KUIKOCTHBI TEPMOMETp, TEpMOC, INCHUXPOMETP, THIPOMETp, ABHUTaTeNb BHYTPEHHETO CrOpaHus,
ANIEKTPOCKOI, PEOCTAT), COCTABISATH CXEMbI JJIEKTPUUECKHX LeNed C I0CIe0BaTebHBIM W IapaulelbHbIM
COEIMHEHUEM DJIEMEHTOB, PasjMyas YCJIOBHbIE O0O3HAYEHHSI JJIEMEHTOB JJIEKTPHUYECKHX ILElel, UCIOIb30BaTh
CXeMBl ¥ CXEMaTHYHBIE PHUCYHKH W3YYCHHBIX TEXHHYECKUX YCTPOHCTB, H3MEpPHUTEIBHBIX MPUOOPOB U
TEXHOJIOTHYECKHX MPOILIECCOB MPH PEIICHUN YIeOHO-IPAaKTHYECKUX 3a/1a4;

MIPUBOJMTH MIPUMEPHI (HAX0ANTh UH(OPMALIMIO O IIPUMEpax) NPAKTHYECKOTO MCHOIb30BaHUs (PU3UUECKUX
3HaHMH B MOBCEHEBHOW JKM3HM s oOecrieueHns: 0€30MacHOCTH IIPU 00palieH!y ¢ MpUOOpaMH M TEXHUYECKUMHU
YCTPOHMCTBaMH, COXpaHEHHS 37I0POBbsI M COOJIIOAEHHSI HOPM SKOJIOTHYECKOTO MOBE/ICHHS B OKPY>Kalolllel cpere;

OCYIIECTBISITh TOMCK MHpopManuu B VHTEepHETE, cCaMOCTOSATENbHO (GOPMYIHpPYs TOMCKOBBII 3ampoc, Ha
OCHOBE MMEIONIMXCS 3HAaHWH WM CpPaBHEHHs JOTOJIHUTEJIBHBIX HCTOYHHUKOB BBIAENATH HH(OpPMAIMIO, KOTOpas
SBIISICTCSA MIPOTHBOPEYHMBOI MITH MOKET OBITh HEOCTOBEPHOIA;

WCTIONIb30BaTh TP BBITIOJHEHUH YYE€OHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO JIUTEPATypy, CIPABOYHBIC
MaTepHajbl, pecypchl ceTH VHTepHeT, BiageTh NpuEMaMH KOHCIEKTHPOBAHMSA TEKCTa, IpeoOpa3oBaHuUs
MH(POPMAIIMU U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co31aBaTh COOCTBEHHBIE ITMCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, 0000mas wHGOpManuio wu3
HCCKOJIBKUX HCTOYHHKOB, B TOM YHCJIC Hy6HI/I‘-IHO MPEACTABIIATE PE3YJIbLTATHI HpOCKTHOﬁ NIn HCCHGHOB&TGHBCKOI\/’I
JIeITeIIbHOCTH, ITPY 3TOM TPaMOTHO MCHOJIB30BaTh M3YUYEHHBIH NOHATHIHHBIA anmapaT Kypca pU3NKH, COTPOBOXKIATh
BBICTYIUICHHE ITPE3eHTaINeH;

IIPU  BBINIOJIHEHWH Y4YEOHBIX MPOEKTOB M HCCIENOBAHUH (U3MUECKHX IPOLECCOB PpaclpeneiiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTABJICHHBIMHU 33J1a4aMH, CIICNTH 3a BBHIIIOJIHEHUEM IIIaHa JACHCTBUH U
KOPPEKTHPOBAaTh €ro, OLICHUBATh COOCTBEHHBIM BKJIaA B JESTEIBLHOCTH I'PYIIIBI, BBICTPAHUBAaTh KOMMYHHKATHBHOE



B3aUMOJEICTBHE, IPOSABIISLA TOTOBHOCTh pa3peniaTb KOH(GIUKTHL.

[IpenmeTHBIe pe3yabTaThl OCBOSHUS IPOrPaMMEI IO QU3HKE K KOHIY 00y4eHHs B 9 Kjacce:

[IpenmerHBIe pe3ynbTaThl HA YIIyOJICHHOM YpOBHE JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y
00yJaromuxcss yMEHHIHA:

UCIIONB30BATh MOHATHS (CHCTEMa OTCYETAa, OTHOCHUTEIFHOCTh MEXaHHYECKOTO IBH)KEHHUS, HEBECOMOCTh H
HeperpysKky, HEeHTP TSHKECTH, MEXaHHYECKHE BOJIHBI, 3BYK, HH(PA3BYK U YIBTPa3BYK, SJICKTPOMATHUTHEIC BOJIHBI,
PEHTTEHOBCKOE M3ITyYeHHUE, IIKAJIA JIEKTPOMArHUTHBIX BOJIH, ICTOYHHUKU CBETa, OJIM30PYKOCTh M JAabHO30PKOCTH,
CIEKTPhl MCIYCKaHWs W MOTJIOUIeHUs, anb(a-, Oera- M raMma-u3iIydeHUs, M30TOIbI, sJAepHas U TepMOsAEpHas
9HEPreTHKa) U CUMBOJIMUECKHUH SA3BIK (PU3MKH NPU PELICHUH YYeOHBIX M MPAKTUYECKUX 3a1ad;

pasnuuarh sBICHHUS (PaBHOMEPHOE W HEPaBHOMEPHOE NPSMOJIMHEWHOE IBIKEHUE, PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE [JBIDKCHHE, CBOOOJHOE NaJeHUE Tell, IBMXKEHHE II0 OKPY)KHOCTH, B3aUMOJCHCTBHE Tel,
paBHOBeCHE MaTepHaJbHOW TOYKH, pEaKTHBHOE [IBIDKCHHE, HEBECOMOCTb, KOJICOATEIbHOE JIBUIKCHHE
(TapMoHHMYECKHe, 3aTyXarollne, BEIHYKICHHBIE KOIeOaHns), pe30HaHC, BOJHOBOE IBIDKCHHE (paclpoCTpaHCHHE U
OTpaXeHHE 3ByKa, HHTepdepeHIMs W Au(pakuus BOJH), NPIMONUHEIHOE paclpoCTpaHeHUe, OTPaKeHHE H
IpeJioMJICHHE CBETa, NOJIHOE BHYTPEHHEE OTpPa)KCHHE CBETa, PA3JIOKEHHE OeJIoro CBETa B CIICKTP M CIIOKEHHE
CIICKTPAJIbHBIX IBETOB, €CTECTBEHHAs PAaAMOAKTHBHOCTb, BOSHUKHOBCHHE JIMHEHYATOTO CHEKTpa H3JIyYeHHUs) HO
OIMCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JaHHOE (PH3UIECKOE SBICHUE;

pacro3HaBaTh MpPOSBICHHE H3YYCHHBIX (U3MYCCKUX SBICHHHA B OKpYXarolleM MHpe (B TOM 4YHCIE
(1)I/ISI/I‘ICCKI/IG SABJICHUA B HOPHUPOAC: NMPUIMBBI U OTIUBBI, ABUKCHUEC IUIAHCT ConHeunoi CHUCTEMbI, PCAKTHBHOC
JABMIKCHUE JKHBBIX OPraHU3MOB, BOCIIPUATHC 3BYKOB JKUBOTHBIMH, 3€EMIJICTPSCCHUC, CceHCMUUYECKHUE BOJIHBI, ITYHaAMHU,
9X0, IBE€Ta TCJ, ONTHUYCCKUEC ABJICHUA B IMPUPOJEL, OHOJIOTHYECKOE I[eﬁCTBPIe BUAUMOTIO, yJ'H)Tpa(bI/IOJ'IeTOBOFO n
PEHTT€HOBCKOT'O M3JIyYeHUH, €CTECTBEHHBIH PaJJMOaKTUBHBIN (POH, KOCMHUYECKHE JY4H, PAIHMOAKTUBHOE M3JIy4CHHUE
MPUPOAHBIX MUHEPANOB JEHCTBUE PAJHOAKTUBHBIX M3JIy4Y€HHH Ha OpraHU3M YeJIOBEKa), NMPHU 3TOM IIEPEBOIHUTH
NPaKTUYECKYIO 3a]Ja4y B y4eOHYI0, BBIACIATH CYLICCTBEHHBIC CBOMCTBA (MIPU3HAKU) (PU3NYECKUX SIBICHHM;

OIMUCHIBATh M3YYCHHBIC CBOICTBA TEN U (PU3MUYECKHUE ABICHUS, UCIOJIB3Ys (QU3NYECKHE BETUIUHBI (CPEIHIS
¥ MTHOBEHHAsl CKOPOCTh Tella IIPH HEPAaBHOMEPHOM JABM)KCHUH, YCKOPEHUE, NepeMelIeHIe IPU PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBHIKCHHH, YIIIOBasi CKOPOCTh, IEHTPOCTPEMHTEIEHOE YCKOPEHHUE, CHIIA TPSHHS, CHIIA YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHUE CBOOOHOTO MaJeHHs, BEC Tea, ISHTP TKECTH TBEPAOTO Teja, HMITYJIbC Tella, HMITYJIbC
CHJIBI, MOMEHT CHJIbI, MEXaHH4Yeckas paboTa M MOIIHOCTh, MOTCHIHAbHAS JHEPrHs Teja, IOTHATOr0 Hal
TMOBEPXHOCTHIO 3€MJIM, MTOTCHIIUAJIbHAA SHECPTHUA cKaToM MPY>KUHbI, KHHCTUYCCKAA SHCPI'Ud, MMOJTHAA MCXaHUYCCKas
OHCPIUsd, NMEpUoa U YacCToTa KOHCGaHHﬁ, nepuoa MareMaTU4CCKOro M MpyXMHHOT'O MAasSTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTH CBETa, IIOKa3aTellb MPEJIOMIICHUs CpPelibl), IPHU ONMUCAHUM NPABUIBHO
TpaKTOBAaTh (I)I/I3I/I‘-I€CKHI>1 CMBICJT UCIIOJIBb3YEMBIX BEJIWYUH, HUX 0003HaUYeHUsS U CAUHUIBI (bmymecmlx BCJINYUH,
HaXOAMUTh (OPMYJIbI, CBS3bIBAIOLINE AaHHYIO (DU3UUECKYIO BEJIMUMHY C APYTMMH BEJIHMYMHAMHM, CTPOUTH rpaduKu
N3Yy4YCHHBIX 3aBUCUMOCTEH (1)H3H‘IeCKI/IX BCJIMYHH,

XapaKTepU30BaTh CBOMCTBA Tei, (M3UYCCKHE SIBJICHHS M IPOLECCH, HCIONB3YS 3aKOH COXPaHCHUS
9HEPIHH, 3aKOH BCEMHPHOTO TATOTCHHUS, NMPUHLMI CYIEPIO3ULWH CHJI, MPUHLUI OTHOCHUTENBHOCTH [ ammes,
3aKkoHbI HpIOTOHA, 3aKOH COXPAaHEHUS UMITYJIbCA, TCOPEMY O KHHETHYECKOW SHEpriH, 3akoH ['yka, 3akoH bepHyium,
3aKOHBI OTPAXCHUS ¥ TPEJIOMJICHHs CBeTa, (POPMYITy TOHKOW JIMH3BI, INIAHETAPHYIO MOJENb aTOMa, HYKJIOHHYHO
MOJIEJIb aTOMHOTO SIIpa, 3aKOHBI COXPAaHEHHs 3apsIOBOrO M MAaCCOBOTO YHCEN NPH SACPHBIX PEaKLHX, IIPH 3TOM
pazIMyaTh CIOBECHYIO (POPMYIIUPOBKY 3aKOHA M €r0 MaTEMaTHYeCKOE BBIPaKEHHE;

CTPOUTH (bI/I?)I/I‘IeCKI/Ie MoA€IN PpEaJTbHBIX O6’beKTOB, ImpoueccoB M HBJ’IeHI/If/'I, BBIACTIATh HPU 3TOM
CYIIECTBEHHBIE 1 BTOPOCTCTICHHLIC CBOMCTBA O6'I)eKTOB, IMpoueccCoB, SIBHCHI/II‘/'I, MMPUMEHATH q)HSquCKHe MOACIN I
00BbsICHEHUsI (HPU3NUECKHX MTPOIIECCOB U PEllIeHHs] YUeOHBIX 3a]1ay;

06'[)5{CH$[TI) (I)I/ISI/I‘ICCKI/IG ABJICHUA, TPOLECChI U CBOMCTBa TCJI, B TOM 4YHCJIC B KOHTCKCTC CI/ITyaL[I/II‘/'I
MPaKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa, M pellaTh KaueCTBEHHbIC 33/1a4d, B TOM YHCIe TPEeOYIOIIUe YHCISHHOTO
OLICHUBAHMS XapaKTEPHBIX 3HAYCHUH (PU3NYECKUX BEMYHMH, BEIOUPATh QUIHYESCKYIO MOJIEIb, BBIBISTE NPHYHHHO-
CJIC/ICTBEHHBIE CBS3M W BBICTPaMBAaTh JIOTMYECKYIO IENOYKY pacCyXISeHHH M3 2—3 IIaroB ¢ HCIOJb30BaHHEM
M3y4YEeHHBIX CBOMCTB (PU3NYECKUX SIBICHNH, GPU3MYECKNX 3aKOHOB, 3aKOHOMEPHOCTEH 1 MOJIeIIe;

pemiate pacy€THble 33JadM 1O M3y4aeMbIM TeMaM Kypca (HM3HKH, BBIOMpAs COOTBETCTBYIOLIYIO
(pU3MYECKYI0 MOJIENIb C WCIIOJIL30BAaHUEM 3aKOHOB M (hOPMYJI, CBSA3BIBAIOIINX (PU3NUECKHE BEITMYMHBI, 3aIIHCHIBATh
KpaTKOe YCJIOBHE M pPa3BEPHYTOE pEIICHWE 3a/1aud, BBIBISTH HEJOCTAIOIIME WM H30BITOYHBIC JaHHBIC,
000CHOBEIBATh BI)I60p METOAAa PCIICHUA 3aavd, UCII0JIb30BaTh CIIPABOYHBIC JAHHBIC, IPUMEHATHL METOAbl aHAIN3a
pa3MepHOCTei, NCIONIB30BaTh Tpad)uuecKre METO/Ibl PEIlIeHHs 3314, IIPOBOUTH MaTeMaTHYeCKHe Ipeodpa3oBaHus
n paC‘-IéTI)I, OLICHUBATHL PCATUCTUYHOCTH IIOJTYYCHHOI'O 3HAYCHHUA (bH3H‘{CCKOﬁ BCJIMYMHBI W OIPCACIATH
pa3MepHOCTs PU3MUYECKON BEIMYHHEI, TIOYIEHHON NPH pEIIeHUH 3a1a49H;

pacro3HaBaTh HpO6H€MBI, KOTOPBIC MOXHO PEHINTH IPU ITOMOIITH q)I/IBI/I‘{eCKI/IX METOOAOB, U TIIp€jiaratb
OPHEHTHPOBOYHBINH CHOCOO pEIICHHs, B OMUCAHMM HCCIIEJIOBAHUSI PACIIO3HABATH MPOBEPSIEMOE IMPEANOI0KEHHE
(rumote3sy), OIEHUBATH NPABHIBHOCTH IOPSIKA IPOBEAEHHS HCCIIEIOBaHHS, WHTEPIPETUPOBATH I1OJyYESHHBIN
pe3yJIbTar;

MIPOBO/NTH OMBITHl 1O HAOJIOACHHUIO (U3MYECKHUX SIBJICHUH WIM (PU3NYECKHX CBOMCTB Ten (M3ydeHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpAaHEHHs SHEPTUH, 3aKOHA COXPAaHEHMs HMITyJbca, JEHCTBHE 3aKOHA
BepHyun ¥ BO3HUKHOBEHHE MOABEMHON CHIIBI KPbUIA, 3aBUCHMOCTh MEpUO/ia KOJIeOaHWH NPY)KUHHOTO MasTHHKA



OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYZAbI MaJbIX KoJeOaHHH, NMPSIMOIMHEIHOE
pacnpocTpaHEHHE CBETa, Pa3lIoKCHNE OEJIOTO CBETA B CIIEKTP, M3YUYEHHE CBOMCTB M300paKCHUS B IIIOCKOM 3€pKaJe
U CBOWCTB M300pakeHMs NpeaMeTa B COOMpAromeil JuH3e, HAOMIOAEHHE CIUIOIIHBIX M JMHEHYATHIX CIIEKTPOB
W3Iy4eHus): (OpMYIHPOBATE IPOBEPSIEMOE MPEIIIOI0KEHHE (THIOTE3y) O BOSMOXKHBIX pe3yJbTaTaX HaOIOICHHH,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY W3 W30BITOYHOTO Habopa 00OpyIOBaHWS, OIMCHIBATH XOJ ONBITA H
(hopMyTHpPOBATH BEIBOJIBI;

MIPOBOAUTH IIPU HEOOXOIUMOCTH CEPHIO IPSIMBIX U3MEPEHUH, ONpeesis cpeHee 3HaueHHe M3MepseMoi
BEJIMUMHBI U ONPEJIEIIsisl TOTPEIIHOCTh PE3YJIbTaTOB MPSIMBIX H3MEpEHHH, 000CHOBBIBATH BBHIOOD CIIOCO0a M3MEpEH s
(u3MepuTenbpHOTO IPUOOPA);

MIPOBOAUTH KOCBEHHBIC H3MEpPEeHUS! (U3NYECKUX BEJIMYUH (CPelIHsSss CKOPOCTh M YCKOpEHHE Tejia HpHu
PaBHOYCKOPEHHOM JIBMDKEHUH, YCKOpEHHE CBOOOJHOTrO NaJeHUs, >KECTKOCTh NPYXKHUHBI, KOIPQUIMEHT TpEeHUs
CKOJIbXKCHUS, MEXaHN4YecKasi paboTa ¥ MOIIHOCTb, YacTOTa M Mepuo]] KojeOaHnil MaTeMaTHYeCcKOro 1 IPYKUHHOTO
MasiTHAKOB, (DOKYCHOE pAacCTOSHHE COOHMparomeld JMH3BI W e€ ONTHYeCKas CHila, PAJAWOAKTHBHBIA (OH) C
WCIIONE30BAaHUEM AHAJIOTOBBIX M MHU(POBBIX MPUOOPOB: 0OOCHOBHIBATH BHIOOP METONA M3MEpEHHS, IUIAHUPOBATH
M3MEPEHUs], CaMOCTOSITEIbHO COOMPaTh SKCHEPHMEHTANBHYIO YCTaHOBKY, BBIUMCISATH 3HAUYCHHE BEJIUYUHBI U
aHATM3MPOBATH ITOMYICHHBIE PE3YJIBTATHI, OIICHUBAS TIOTPEIIHOCTD PE3YJILTATOB KOCBEHHBIX N3MEPEHHH;

MIPOBOANTH HKCIIEPUMEHTAIBHbBIC UCCIECIOBAHNS 3aBHCUMOCTEH (PM3NUECKUX BEIWUIHH (3aBUCHMOCTD ITyTH
OT BPEMEHH IIPH PAaBHOYCKOPCHHOM JIBIDKCHHHU 0€3 HadaJbHOM CKOPOCTH, 3aBHCHMOCTD CHIIBI TPEHHS CKOJIBKEHHS
OT CUJIbI HOPMAJIBHOT'O JaBJICHUS, IIEpUOIa KOHe6aHHﬁ MaTeMaTU4€CKOro MasgTHUKA OT JJIMHBI HUTH, OIIPCACIICHUEC
YCKOpCHUA CB06OI[HOFO najacHusd, UCCICAOBAHUC HU3MCHCHHA BCJIWYMWHBI U HAIpPaBJICHUSA WHAYKIMOHHOI'O TOKa,
3aBUCHMOCTh YIJla OTPaKEHHsl CBETa OT yIila MaJeHUs, YIja NpeJIoMIICHUS OT yIJjla MaJeHUs] CBETOBOTO Jy4a,
UCCIIEJIOBAaHHUE TPEKOB: M3MEPEHHE DHEPrMU YaCTHIBI 10 TOPMO3HOMY NyTH (mmo QotorpadusiM)): COBMECTHO C
yuuteneM (OpMyJNMpOBATH 3aiady W THIIOTE3y HCCIEAOBAHUS, CAMOCTOSATEIBHO IUIAHMPOBATH HCCIEJOBaHMUE,
CaMOCTOATENHHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, MPEACTABIISATH [TOTYIECHHbBIE 3aBUCHMOCTH (DU3MUECKUX
BEJIMYMH B BHAEC TaOnui W TrpadHKOB, ONEHWBATh MOTPEIIHOCTH, MPOBOAWTH BBIBOJABI 110 peE3yibTaTaM
WCCIIEIOBaHNUS;

co0uoaTh MpaBuiIa 0€30acHOTo TpyAa Mpu padoTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh MNPUHLOWIBI  JCHCTBHS  M3YYCHHBIX MNPHUOOPOB, TEXHHYECKHX  YCTPOHCTB U
TEXHOJIOTHYECKUX MPOILECCOB C HMCIOIb30BAaHUEM HX OIMCAHUS (B TOM YHCIE: CIUAOMETp, JaTYUKU ITOJIO0KEHHS,
paccTosiHUSL U YCKOPEHUsI, paKeTa, 9XOJOT, OYKH, IEPHUCKOI, (oToarmmnapar, MUKPOCKOII, TEJIECKOIl, ONTHYECKUE
CBETOBO/IBI, CIIEKTPOCKOII, I03UMETp, KaMepa BuibcoHa), UCIONIB3ys 3HAHUS O CBOWCTBAX (PM3MYECKUX SBICHUN U
HeoOXoauMble (HU3MYECKHEe 3aKOHOMEPHOCTH, WCIIOJNB30BAaTh CXEMbl M CXEMaTHYHbIE PHCYHKH H3y4YEHHBIX
TEXHUYECKHUX YCTPOMHCTB, M3MEPUTEIBHBIX MPHOOPOB M TEXHOIOTHYECKHUX IPOIECCOB IIPU PEIICHHH Yy4eOHO-
NPaKTHYECKUX 3aj]iayu, ONTHYECKHE CXEMbI Uil MOCTPOCHHS H300pa)KCHUIl B IUIOCKOM 3epKajie M coOuparomiei
JINH3E,

MIPUBOJMTH MIPUMEPHI (HAXOANTh MH(OPMALIMIO O TPUMEpax) MPAaKTHYECKOTO MCHOIb30BaHUS (PU3UUECKUX
3HaHMI B MOBCEIHEBHOW JKM3HM i oOecrieueHns: 0€30MacHOCTH TIPU 0OpalleH!H ¢ MPUOOpaMH M TEXHHIECKUMHU
YCTPOMCTBaMH, COXPaHEHHS 37I0pPOBbS M COOJIIOACHHS HOPM 3KOJIOTHYECKOTO MOBEACHHS B OKPYXKAIOIIEH cpese;

OCyIIECTBISITh MOUCK MH(popMmanuu B MHTepHEeTe, camocTOsATENbHO (HOpMynupyst MOHWCKOBBIA 3ampoc,
HaXOAMTh ITyTH OIPEJENICHNS! JOCTOBEPHOCTH IOJYYEHHOH HMH(OPMAIMH Ha OCHOBE HMMEIOIIMXCS 3HAHWH H
JIOTIOJTHUTENBHBIX HCTOUYHHUKOB,

HCTIONB30BaTh TPH BBHINOJHEHUM Y4YeOHBIX 3aJaHMi HAyYHO-TIONMYJIIPHYIO JIUTEpaTypy, CIpaBOYHBIE
MaTepuajbl, pecypchl ceTH MHTepHeT, BmajeTs NpuéMaMHM KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUsA
nH(POPMAIIMU U3 OJTHOW 3HAKOBOM CUCTEMBI B JPYTYIO;

co31aBaTh COOCTBEHHBIE MUCHMEHHEIEC U YCTHBIC COO6HI€HI/I$[ Ha OCHOBC I/IH(i)OpMaHI/II/I N3 HCCKOJIBKHUX
HNCTOYHUKOB, Hy6HI/I‘-IHO MPEACTAaBJIATL PE3YJIbTAThI HpoeKTHOﬁ N HCCHC}IOBaTeHBCKOﬁ ACATCIIBHOCTU, IPU 3TOM
TPaMOTHO HCHOJB30BaTh W3Yy4YCHHBIH NOHATHUHHBIA amnmapar W3y4aeMoro pasjena (HU3MKH W CONPOBOXKIATH
BBICTYIUICHHE ITPE3EHTaIel ¢ y46TOM 0COOEHHOCTEH ay JUTOPHH O0YJarOIUXCSL.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanvecTBo yacoB /IeKTPOHHbBIE
HaunmeHnoBanue
e a3/1eJI0B M TEM K n (uudposbie)
n/n E OrPAMMBI Bceero 06H TPOILHBIE pgll(TH‘leﬂ(ﬂe o0pa3oBaTelbHbIE
porp paooTsl padoTsl pecypesr

Pazgen 1. ®usuka u e€ poJib B MO3HAHUM OKPY:KAaI0LIEero Mupa

11 ®du3nka — Hayka o 5 Bu6mmorexa IIOK
pUpoIe https://m.edsoo.ru/7f41c97c
12 duznyeckue 4 3 Bubmorexa [IOK
BEJIMYNHBI https://m.edsoo.ru/7f41c97c
13 EcrectBenno- 2 1 Bubmorexa [IOK

HAYYHBIH METOJI https://m.edsoo.ru/7f41c97c
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IIO3HaHUsA

Hroro no pasgeny

8

Pasznen 2. HepBOHa‘{aJII)HLIe CBECACHUS O CTPOCHHUH BEIIECTBA

bubanorexa [JOK

21 CTpocHne beieCTBa 2 ! Ptipsim edso0 rUTEALCSTC

2.2 iﬁﬁﬁeﬁgme 4 2 Bubamorexa LIOK
S ——— https://m.edsoo.ru/7f41c97c

23 ﬁ)rffor;;:ﬂme 1 bubamoreka [TOK
BemeCTBa https://m.edsoo.ru/7f41c97c

Hroro mo paznmery 7
Pa3nen 3. /IBuskeHHe U B3anMOJIelicTBHE TeJl

31 MexaHn4eckoe 10 2 Bbubnnorexa [JOK
JIBUKCHHUE https://m.edsoo.ru/7f41c97c

32 Wuepuus, macca, 9 1 1 bubanorexa [JOK
IUIOTHOCTh https://m.edsoo.ru/7f41c97c

bubnunotek K
33 Crna. Brt can 15 ! 3 o im eteo0 M74120Te
Hroro no paszaeny 34
Pasnea 4. [laBjienne TBEPABIX TeJl, AKUAKOCTEH M ra3oB
JaBnenue.

41 mepumiemm 5 2 Bubmiorera LIOK
KITKOCTAMH 11 ’ https://m.edsoo.ru/7f41c97c
razamu

bubarorexa [TOK

4.2 JlaBnerue xuKocTH 6 https://m.edscl)lo.ru/7f41c97c

43 ATmocdepHoe 5 1 bubnunorexa [JOK
JIaBJICHUE https://m.edsoo.ru/7f41c97c
JleicTBHE KUAKOCTU

44 W rasza Ha 12 1 3 bubnnorexa [IOK
MOTPY)KEHHOE B HUX https://m.edsoo.ru/7f41c97c
TEJ0

Hroro mo pazmery 28
Pasnea 5. Pa6oTa u MOIIHOCTb. JHeprus
bubaunoreka [JOK

51 PaGora u monocT® 6 ! https://m.edsc%.ru/7f41097c

52 IIpocTeie 8 2 Bubnuorexa IIOK
MEXaHH3MbI https://m.edsoo.ru/7f41c97c

53 MexaHnnueckas 5 1 1 bubarorexa [TOK
SHEPTHs https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 19
Paznes 6. IloBTOpHTE/ILHO-00001aK0IHIT MOAY.Tb
IToBTOpUTENBHO-
6.1 00o00aromui 6
MOJYJIb
Hroro no paznery 6
OBIIEE KOJIMYECTBO 102 4 23
YACOB 110 ITPOTPAMME
8 KJIACC
KosnyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHnoBanue (unbpossIe)
w/n E;:«:)nrepz(;fMp:) lTeM Beero Koﬁmpom,m,le HpﬁaKTl/l‘leCKI/le 06pA30OBATENBHBIE
padoThI padoThI pecypesi
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Pa3nen 1. TenyoBbie ABJIEHUST

11 CrpoeHue u cBoiicTBa 6 Bubmmorexa IIOK
BEIIECTBA https://m.edsoo.ru/7f41c97¢c
12 TemoBbIe MpoIIeCCH 33 1 6.5 ﬁtptlgg?/(;eelszg)?}:ﬂ f41c97c
HWroro 1o pazaeny 39
Pa3nen 2. DjieKTpryeckne 1 MATHUTHBIE SIBJICHHUS
DneKTpudecKne
21 3apsabl. 3apsHKeHHBIE 9 1 Bubmmorexa IIOK
TeNa U X https://m.edsoo.ru/7f41c97¢c
B3aWMOJICHCTBUSA
29 TlocTosHHBIH 31 1 10 Bbubnnorexa [JOK
JIIEKTPUIECKHUI TOK https://m.edsoo.ru/7f41c97c
2.3 MarHuTHbIE SIBJICHUS 11 4 ﬁﬁ?;ﬁiﬁi&oﬁﬂ £41c97¢
24 OneKTpOMarHuTHast 7 1 1 bubnunorexa [JOK
HHIYKIHSI https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 58
Paznen 3. IloBTOpHTE/ILHO-00001aI0IIHIT MOAYIb
IloBTOpUTENIBHO-
3.1 00001IaroIIHIA 5
MOJyJIh
Hroro mo pazmery 5
OBILIEE KOJIMYECTBO
I-IA%IOB 10 ITPOTPAMME 102 3 225
9 KJIACC
KosauyecTBo yacoB DJIeKTPOHHbIE
e HaumenoBanue (uadpoBbIe)
wn | DRI g KompommeTpmenneeste oopomcam
pecypchl
Paznen 1. Mexanuueckue siBJIeHHS
11 ﬁiﬁ::;: womocods 30 1 4 Bubmmorexa IOK
er0 ONHCAHI https://m.edsoo.ru/7f41c97c
12 BzaumonetictBue Ten 18 4 ﬁ:tlgglflﬁeelsziorljﬂ f41c97c
1.3 3aKOHBI COXpaHCHUS 15 1 2 Eggg%?;iﬁ;gﬁﬁn f41c97c
Hroro mo paznmery 63
Pa3nen 2. Mexannuyeckue KoJeGaHUS U BOJIHBI
21 Mexanuueckue 8 35 Bubmorexa [IOK
KoJebaHus https://m.edsoo.ru/7f41c97c
29 Mexanuueckue 10 3 Bubmorexa [IOK
BOJIHBL. 3BYK https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 18
Paznen 3. DjeKTPOMATrHUTHOE 10JIe H YJIeKTPOMATHUTHBIE BOJTHbBI
DNEeKTPOMAarHUTHOE
31 IOJIE U 6 Bubmorexa [IOK
DIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97¢
BOJIHBI
Hroro no paznery 6
Pa3nen 4. CBeToBblI€ SIBJIEHUS
KOHBI
4.1 ichlpOCTpaHeHI/Iﬂ 8 2 bubmorexa LOK

CBCTa

https://m.edsoo.ru/7f41c97¢c
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Pa3znea 6. [loBTOpUTE/IHbHO-0000111aI01IHIT MOAYJIb

42 JIMH3BI 1 onITHYECKHE 6 Bubaunorexa [TOK
puOOpHI https://m.edsoo.ru/7f41c97c
43 Paznoxxenne Oenoro 2 Bbubnnorexa [JOK
CBeTa B CIIEKTP https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 16
Pa3znen 5. KBaHTOBBIE SIBJICHUS
5.1 Eggﬁﬁiﬁz I(/:IBeTa 4 buGiuorexa LIOK
ATOMOM https://m.edsoo.ru/7f41c97c
59 CrtpoeHne aTOMHOTO 5 Bubmmorexa IIOK
sapa https://m.edsoo.ru/7f41c97c
>3 JSlnepubic peakuym ! 1 ﬁtptlggl/(r);.eelszgc)(.)rﬁ/7f41c97c
HWroro 1o pazaeny 16

Mexaanueckue
6.1 ?1?2;{(1)4 HI/ITéJ'ILHO- 6 bubmorexa LIOK
' P . https://m.edsoo.ru/7f41c97¢c
0000marommn
MOTYJIb)
TeruoBsle SIBICHUS
6.2 (TIoBTOpHTENBHO- 3 bubanoreka [JOK
' 00001IIATOIITH https://m.edsoo.ru/7f41c97¢c
MOTYJIb)
DNeKTpOMAarHUTHBIE
6.3 ?1?2;{(1)4 HI/ITéJ'ILHO- 3 bubmorexa LIOK
' P . https://m.edsoo.ru/7f41c97¢c
0000marommn
MOTYJIb)
CBETOBBIE SIBIIEHUS
6.4 (ToBTOpHTENBEHO- 1 bubaroreka [TOK
' 0000IIATOITHi https://m.edsoo.ru/7f41c97¢c
MOJTYJIb)
65 1(;[60(;36T OI;I;IJCJE);O_ 4 bubaroreka [TOK
' Harot https://m.edsoo.ru/7f41c97¢c
MOJTyJTh
Uroro no pazgeny 17
OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME 136 3 26.5
INOYPOYHOE IINIAHUPOBAHME 7 KJIACC
KoauuyectBo yacoB DJIeKTPOHHbIE
Ne Jara nudpoBbIe
n/n Tema ypoka Bcero Konrpoann  Ipaxtuec H3Yy4YeHHUsI o0pa3oBaTe/ibHbIE
ble padoTbl | KHe padoThl pecype
Dusika — Havka o Bubnuoteka HOK
1 3 yKa 0 HpHpOAC. 4 https://m.edsoo.ru/7f41
SIBieHUs IPUPOABI
c97c
bubanoreka HOK
2 ®dusnueckue ABICHHS 1 https://m.edsoo.ru/7f41
c97c
pae Busmorsa 0K
3 SMCPHOCTE. SUHCECKHC g https://m.edsoo.ru/7f41
npubopel.  [lorpemnoctd  npu c97c
MPSIMBIX H3MEPCHHSIX -
4 Ypok-uccaenoBanue 1 1
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"M3mepenue JIMHEHHBIX
pa3sMepoB Tel U IPOMEXYTKOB
BpeMeHH"

JlabopaTopuas pabota

5 "N3mepenue 00bEMa KHUIKOCTH U
TBEpAOro Tena"
JlabopaTopuas pabota
6 "OrmpenencHre pa3MepoB MallbIX
Ten. Meron psinoB"”
MeTonpl HAay4YHOTO TIO3HAHHA. Bubnmorexa HOK
7 Omncanve (GU3MIECKUX SIBICHUM https://m.edsoo.ru/7f41
C TIOMOILIBIO MOJIENIEH c97c
Ypok-uccnenoanue "IIpoBepka
TUIOTE3bl:  JANBHOCTh MOJIETa
8 IIapuKa, MTyIEHHOTO
TOPM30HTANBHO, TeM OobIIe,
4yeM OOJIbIe BBICOTA ITycKa"
Crpoenne BemiectBa. OTBITHI, Bubnnoreka HOK
9 JIOKa3bIBAIOLIINE JIICKPETHOE https://m.edsoo.ru/7f41
CTPOCHHE BEIIeCTBa c97c
Jlabopatopras paborta "OrueHka
10 JUaMeTpa aToMa METOAOM PSIIOB
(c HCTIOJIb30BaHUEM
thotorpaduii)"
Ypoxk-uccinegoBanue
"Habnronenue TEIJIOBOTO
11 pacumperus rasos. OTMBITH 1O
OoOHapy)XeHUIO JEHCTBHS  CHI
MOJIEKYJISIPHOTO NPUTSIKEHUS"
JIBrKeHHe dacTWI[ BelIecTBa. Bubnnoreka HOK
12 Juddysus. BpoyHoBckoe https://m.edso00.ru/7f41
JIBUOKEHHE c97c
Ypoxk-uccnegoBanue
13 "Habnronenne u  0OOBSCHEHHE
OpOYHOBCKOTO  JBW)XEHHS U
qudhyzun”
BzaumoneiictBue YaCTHI] bubnmnorexa HOK
14 BEILECTBA: NPUTSDKEHUE " https://m.edso0.ru/7f41
OTTaJIKUBaHUE c97c
ArperaTHble COCTOSIHUSA Bubmmoreka HOK
15 BEIECTBA. OcobenHocTu https://m.edsoo.ru/7f41
arperaTHbIX COCTOSIHUI BOJIbI c97c
Mexanuueckoe nBmwxkenue. [1yTh bubimorexa IOK
16 A YT, https://m.edsoo.ru/7f41
TPaeKTOpHsl, IepeMeIIeHIe
c97c
PaBHOMEpHOE W HEpaBHOMEpHOE bubmmorexa LOK
17 p p p https://m.edsoo.ru/7f41
nBrxeHue. CKopocTb
c97c
Haxoxnenue ckopoctd, IyTH U Bbubmmoreka [HOK
18 BPEMEHH TIPH  PaBHOMEPHOM https://m.edsoo.ru/7f41
MPSIMOJIMHEMHOM JIBH>KEHUU c97c
JlaGoparopnas pabora
19 "OnpeaencHue CKOpPOCTH
PaBHOMEPHOTO JIBIKEHUS"
I'paduku NIPSIMOJIMHENHOTO bubmmorexa LIOK
20 P p https://m.edsoo.ru/7f41
PaBHOMEPHOTO JBIIKCHHSI
c97c
21 Pemenue 3amau no teme "Pacuer bubanoreka HOK

cpenHelt ckopocTr"

https://m.edsoo.ru/7f41
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c97c

JlabopaTopuas pabota
"OmpeneneHue cpemHei
22 CKOPOCTH CKOJBXEHHS Opycka
WIA IIapuKa @0 HAKJIOHHOU
IJIOCKOCTH"
OTHOCHUTEIBHOCTH JIBIKEHUS. Bubnmorexa HOK
23 Croxenne  CKopocTell  ImpHu https://m.edsoo.ru/7f41
apajuIeIsHOM JABIKCHUH c97c
ITomyuenne m aHamm3 TpaduKOB Bubmmoreka HOK
24 3aBUCHMOCTH IIyTH M CKOPOCTH https://m.edsoo.ru/7f41
JBIDKEHUS OT BpEMEHHU c97c
Pemenue rpadguueckux 3agad mo
25 teme "Mexannka. PaBHOMepHOE
IpSAMOJIMHEHOE ABIKeHHE"
SBneHue WHEpUUU 3akoH bubmmorexa IOK
26 S — PILIH. https://m.edsoo.ru/7f41
P c97c
B3aumopeiictBue el Kak
NpPUYMHA HM3MEHEHHUS CKOPOCTH. bubnuoreka [HOK
27 Macca Tena Kak Mepa https://m.edso0.ru/7f41
MHEPTHOCTH Tena npu c97c
MOCTYNAaTCJIbHOM JABUKCHUN
28 Ypok-uccnenoBanue "CpaBHeHHE
Macc Mo B3auMOJeHCcTBHIO Ten"
bubnanorexa [HOK
29 [T10THOCTP BelIeCTBa https://m.edsoo.ru/7f41
c97c
JlabopaTopuas pabota
30 "OmpeneneHue IUIOTHOCTH
TBEpAOrO Tena"
31 Pemenne 3agau mo teme "Macca
tena. [InorHocTh BemecTa"
Cmecu u CILJIaBBL. bubnunorexa HOK
32 IToBepXxHOCTHAsE ¥  JIMHEHHAas https://m.edso0.ru/7f41
IJIOTHOCTD c97c
[TogroroBka K  KOHTPOJBHOM
31262;6 o TgMe q)H:[HEaOZ bubnmoreka HOK
33 Y PHPOIC. https://m.edsoo.ru/7f41
[lepBoHauanbHBIC CBEACHHUS 00 97C
ATOMHO-MOJIEKYJIIPHOM —
CTpOEHHUHU BellecTBa. MexaHuka"
Konrtponsnas pabora mo Teme
"®uznka — HayKa O MPHPOJE.
34 [lepBoHauanbHBIe CBeneHUS 00
ATOMHO-MOJICKYJIIPHOM
CTpOEHHUH BellecTBa. MexaHuka"
Bubinmoreka HOK
35 Cuna. fsnenne Tsrorenus. Cuma https://m.edso0.ru/7f41
TSXKECTHU
c97c
M3obpaxxenne cun. Pemenue bubnmorexa [HOK
36 3agad 1no Teme "OnpeneneHue https://m.edso00.ru/7f41
CHITBI TSKECTH" c97c
Bubinmoreka HOK
37 Cuna ynpyroctu. 3akon 'yka https://m.edso00.ru/7f41
c97c
Bec Tema. U3mepenme cmi bubmmorexa IOK
38 ’ p ’ https://m.edsoo.ru/7f41

Junamometp

c97c
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39

40

41

42

43

Ypok-uccienoBaHue
"HabmroneHue H3MEHEHUS
CKOPOCTH TPU B3aUMOJICHCTBUU
Ten"

Pemenne 3amau mo teme "Cuia
ynpyrocti. Bec tena"

Jlabopatoprast pabora "OTMBITEHI,
JEMOHCTPHPYIOIINE 3aBUCUMOCTh
pacTsHKeHHS (medopmaryn)
OPY)XHHBl  OT  TPWIOKEHHOH
cubl"

Cua TpeHus

Crnoxenue CHIL.
PaBHonelicTBYOILIAs cUta

Bubnnoreka HOK
https://m.edsoo.ru/7f41
c97c

Bubnnoreka HOK

https://m.edsoo.ru/7f41
c97c

44

Pemienue 3a7a4 no TEME
"CnosxeHne CHIIL.
PaBHonelicTByOIAs cuna”

45

Pemenue 3a71a4 o TEeME
"Bsaumopericteue Teir. CHUIIBI B
MexaHuke"

46

Pemenne 3amau mo teme "Cuia
TpeHus". Ypok-uccienoBaHue mo
TeME "HccnenoBanue
3aBUCUMOCTU CHIJIbI TpeHI/ISI oT
IUIOIIAIA COIPUKOCHOBEHUS"

47

JlabopaTopnas pabora "OMBITEHI,
JIEMOHCTPHPYIOIINE 3aBUCUMOCTh
CHJIBI TPEHUSI CKOJBKEHUS OT
CHJIbI JIaBJIGHHS M Xapakrepa
COIPUKACAIOIINXCS
noBepxHocren"

48

Pemenue 3a71a4 o TEeME
"B3aumopeiicteue teir. CUIIBI B
MexaHuke"

49

50

51

52

Konrtponsnas pabGora mo Teme
"B3aumoneiicteue Ten"

JlaBireHue TBEPIBIX TEI

Ypok-skcriepumeHT  "CriocoOsI
OTIpeIeIICHUs TaBJICHUS TBEPAOTO
Tena"

Ypok-uccienoBaHue
"3aBUCUMOCTb JaBJIEHHS ra3a OT
Temneparyps!”

bubnanorexa [HOK
https://m.edsoo.ru/7f41
c97c

bubnanorexa [HOK
https://m.edsoo.ru/7f41
c97c

53

JlaBrneHue >KUAKOCTEH H Ta30B.
3axon [lackans

Bubinmoreka HOK
https://m.edsoo.ru/7f41
c97c

54

IIneBMaTuueckue ycTpoiicTea

Bubinmoreka HOK
https://m.edsoo.ru/7f41
c97c

55

56

3aBHUCUMOCTH JaBJIEHUS
KHMIKOCTH OT TITyOUHBI

T'mapocraTnyeckuii mapaaokc

Bubinmoreka HOK
https://m.edsoo.ru/7f41
c97c

bubanoreka HOK
https://m.edsoo.ru/7f41
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c97c

Bubnnoreka HOK

57 YPOKTIpOCKT nyqe}me https://m.edso0.ru/7f41
COOOIIAFOIINXCS COCYIOB
c97c
VpoK-KoH(epeHIs Bubnnoreka HOK
58 "p PCHII " https://m.edsoo.ru/7f41
lunpaBimgeckre MeXaHU3MBI
c97c
Hcnons3oBanue BBICOKHUX bubanorexa HOK
59 JTaBJICHUN B COBPEMEHHBIX https://m.edsoo.ru/7f41
TEXHOJIOTHAX c97c
60 Pemenne 3amau 1o Teme
" JlaByieHHe KUIKOCTH"
Atmoctepa 3eMiaM W TPUYHUHBI bubimorexa IOK
61 od ecf;OBaHHﬂ p https://m.edsoo.ru/7f41
ym c97c
Ypok-uccienoBaHue Bbubnmorexa HOK
62 "IposiBneHue ecTBUA https://m.edsoo.ru/7f41
aTMocdepHoro JaaBiacHus" c97c
Usmepenue aTMOC(EpHOTO Bubmaorexa HOK
63 P P https://m.edsoo.ru/7f41
napiaeHus. OneiT Toppudeuu
c97c
3aBHCUMOCThH aTMoc(epHOTro
IaBJIEHUS OT  BBICOTBI  Han Bubnuorexa HOK
64 ypoBHeM Mopsi. I[lpubopsr s https://m.edsoo.ru/7f41
U3MEpEHUs aTMoc(epHOTro c97c
JaBJIEHUS
Bapomerp-anepoun. Bubmmoreka HOK
65 AtmocdepHoe  nmaBieHue — Ha https://m.edsoo.ru/7f41
Pa3IMYIHBIX BBICOTAX c97c
BeiTankuBaromas cwia.  3akoH bubmorexa HOK
66 m ’ https://m.edsoo.ru/7f41
Apxumena
c97c
Pemrenrie 3amau nmo teme "3akoH
67 "
Apxumena
Ypoxk-uccnegoBaHue
"DKCTepUMEHTAIIFHOE
68 OOHapyKEHHE JefcTBUs
SKAJIKOCTH u rasa Ha
MOTPYXEHHOE B HUX TeJO"
JlabopaTopHas pabota
69 "OmnpeneneHue BBITAIKWBAIOIIEH
CUJIbl, JACHUCTBYIOLEH Ha TeJo,
MOTPY>KEHHOE B KHUJIKOCTD"
bubnanorexa [HOK
70 I1naBanue Ten https://m.edsoo.ru/7f41
c97c
JlabopatopHas pabora
"HccmemoBanue 3aBHCUMOCTH
71 Beca Tella B BOIE OT OOBEMa
MOTPY)KEHHON B JKUAKOCTh YaCTH
Tema"
BoznyxomnaBanue IInaBanue Bubmorexa HOK
72 c ())Ig ’ https://m.edsoo.ru/7f41
ya c97c
Pemenne 3amau mo teme "3akoH
73 Apxumena. YcioBus TUIaBaHUs
Ten"
74 Pemienne  3amau mo  Teme

"JlelicTBUE >XMAKOCTH U rasa Ha
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HOTPY’KEHHOE B HUX TeJ0"

75

76

77

YPOK-TIpOEKT
"KonctpynpoBanme apeomerpa
WIH JIOAKH ¥  OIpEIelCHUE
rpy3onoabEMHOCTH"

IlogroToBka K  KOHTPOJBHOM
pabore mo Teme "[laBneHme
TBEPIBIX TeJ, JKUAKOCTEH U
razos"

KontponpHas pabora mo Tteme

" JlaBJieHHe TBEPIBIX Tell,
JKUIKOCTEN M ra3oB"

Bubnnoreka HOK
https://m.edsoo.ru/7f41
c97c

Bubnnoreka HOK
https://m.edsoo.ru/7f41
c97c

78

Mexannueckasi padoTa

bubanorexa HOK
https://m.edsoo.ru/7f41
c97c

79

MomHoCTb

bubanorexa HOK
https://m.edsoo.ru/7f41
c97c

80

81

82

Pewienne 3amau Ha ompeneneHue
pabOThI ¥ MOIITHOCTH

PaboTa cumbl TSKECTH M CHIIBI
TpEHUs

Pemenne 3amay mo teme "PaGora
CHUJIBI TSDKECTHU M CUJIBI TPEHUA"

bubnnorexa [HOK
https://m.edsoo.ru/7f41
c97c

83

Ypok-uccienoBaHue "Pacuét
MOIITHOCTH, pa3BUBacMoOil mpu
noabEMe 110 JiecTHHIE"

84

[IpocThie MexaHU3MBI

bubanorexa HOK
https://m.edsoo.ru/7f41
c97c

85

86

87

88

89

Moment CHUJIBL. [IpaBuio
MOMECHTOB
JlaGopaTtopHas pabora

"M3ydenne mpaBuiIa pelyara s
MOJBI)KHOTO ¥ HETOJBHKHOTO
61510K0B"

"30510TOE TPaBUIIO" MEXAHUKH

VYpok-nnpoekt "[IpoekTupoBaHue
MOJMCIIACTOB € 3aJlaHHBIMHU
napamerpamu’
VYpox-koHpepenuuss  "IIpoctsie
MEXaHU3MBl B OBITy, TEXHHKE,
JKUBBIX OpraHu3Max”

bubnnoreka HOK
https://m.edsoo.ru/7f41
c97c

bubnanorexa [HOK
https://m.edsoo.ru/7f41
c97c

bubnanorexa [HOK
https://m.edsoo.ru/7f41
c97c

bubanoreka HOK
https://m.edsoo.ru/7f41
c97c

90

Koaddpunment MIOJIE3HOTO
JIEWCTBHS TIPOCTHIX MEXaHM3MOB

bubanoreka HOK
https://m.edsoo.ru/7f41
c97c

91

JlabopaTopHras pabota
"OnpeneneHue KT
MOABWKHOTO W HETIOJBIKHOTO
6510k0B"

92

Mexanuueckas DHEprusl.
Kunernueckass u noreHuuaibHas
SHEprust

Bubinmoreka HOK
https://m.edsoo.ru/7f41
c97c

93

3axoH COXpaHECHHS
MEXaHUYECKOW SHEPTUH

Bbubnnoreka HOK
https://m.edsoo.ru/7f41
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c97c

YPOK-3KCTIEpUMEHT

"DKCIIepIMEHTAIIFHOE
94 oTIpenieNieHue W3MCHEHMS 4 1
KHMHETUYECKON U MOTCHITHATBHON
SHEPrMU TPU CKATBIBAHWUHM TeJa
10 HAKJIOHHOM TTOCKOCTH"
IloxroToBka K  KOHTPOJIBHOH Bubnmorexa HOK
95 padore mo Teme "PaGora wm @1 https://m.edsoo.ru/7f41
MOIIHOCTh. DHeprus" c97c
KontponsHas pabora mo Tteme
96 " " 1 1
PaboTa 1 MOITHOCTE. DHEPTHA
Pabora ¢ TekcraMm TO TeMme bubimorexa IOK
97 " " 1 https://m.edsoo.ru/7f41
MexaHnuecKkoe TBHKEHHUE
c97c
Pabora ¢ TekctamMm 1O TeMme bubimorexa IOK
98 " " 1 https://m.edsoo.ru/7f41
CrpoeHue BelecTa
c97c
Pabora ¢ TekctamMu 1O TeMme bubimorexa HOK
99 "Coib B IbHpoe" 1 https://m.edso0.ru/7f41
PUPOA c97c
PaGora ¢ TekctaMm TO TeMe bubnanorexa HOK
100 | "MaBnenue TBEPBIX Ten, 1 https://m.edso00.ru/7f41
JKUAKOCTEH U ra3oB" c97c
PaGora ¢ TekctaMm TO TeMe buGimorexa IOK
101 |, N 1 https://m.edsoo.ru/7f41
OHeprus
c97c
PaGora ¢ TekctaMm TO TeMe bubamorexa IOK
102 |, " 1 https://m.edsoo.ru/7f41
[IpocThiec MEXaHU3MBI
c97c
OBUIEE KOJIMYECTBO YACOB IIO 102 4 23
[MPOTPAMME
8 KUIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne Mpakruue Jara undposbie
n/n Tema ypoxa Bcero KOHTpﬁO‘m’H CKHe U3ydeHust o0pa3oBaTejIbHbIE
ble padoThI paGoTbI pecypei
wonerymapr-KHETIOON Bubmorexa  LIOK
1 yap 1 https://m.edso0.ru/7f41
TCOpUU nu ux OIIBITHBIC
c97c
TOATBEPKACHUS
Macca w pasMep aTOMOB H bubimorexa IOK
2 P P 1 https://m.edsoo.ru/7f41
MOJICKYJT
c97c
Mopenu TBepAOro, MXUAKOTO H bubanoreka HOK
3 ra3oo0pa3zHoro cocrostHni | 1 https://m.edsoo.ru/7f41
BEIlleCTBA c97c
},Igolfl(zg:?;geeclﬁl?n amopdHbIe bubmmorexa LIOK
4 p p 1 https://m.edsoo.ru/7f41
Tena. I'paden. IMonyuenue c97c
HCKYCCTBEHHBIX ajiMa3oB" -
CMauuBaHUE W KallWUIIPHOCTD buGamorexa IOK
5 p 1 https://m.edsoo.ru/7f41
IToBepXHOCTHOE HATSHKCHHE
c97c
Bbubinnoreka HOK
6 TemnoBoe paciupenue u cxkatue | 1 https://m.edso00.ru/7f41
c97c
7 TermnoBoe npwkenue. | 1 Bbubnmoreka HOK
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Temnepartypa

https://m.edsoo.ru/7f41
c97c

Bubnnoreka HOK

8 TeMmrepaTypHbIe IIKAJIbI https://m.edsoo.ru/7f41
c97c
BHyTpeHHss 3HEPTUS U CIOCOOBI buGnuorexa LOK
9 HYTP p https://m.edsoo.ru/7f41
€€ u3MEeHEHHS
c97c
Bubnnoreka HOK
10 Busl Temonepenaun https://m.edsoo.ru/7f41
c97c
Ypoxk-koHpepeHus
"I/Il)cnonmé)beHH: TEIIOBBIX Eubrmorexa LOK
11 . https://m.edsoo.ru/7f41
CBOWCTB BEIIECTB W MaTEPHAIIOB c97c
B IIeJISIX YHEeprocoepexenns' I
KomuuecTBo TEIOTHL. Y aeabHas bubmorexa HOK
12 e https://m.edsoo.ru/7f41
TEIIOEMKOCTE
c97c
VYpok-uccnenoBanue "IIposepka
THUTIOTE3bI JINHEWHOU bubanorexa HOK
13 3aBUCHUMOCTH JUIMHBL CTOJIOHKA https://m.edsoo.ru/7f41
JKUJIKOCTU B TE€PMOMETPHUUECKOM c97c
TpyOKe OT Temmeparyps”
VpaBHeHue TeIoBoro OajaHca.
Tsle)rmoo6MeH u TEII0BOC bubmmorexa LOK
14 https://m.edsoo.ru/7f41
paBHOBecue. 3akoH HploToHa—
c97c
Puxmana
JlabopaTopHas pabota
15 "HccnenoBanue SIBJICHUS
TEIJIOOOMEHa IpU CMEILIMBaHUU
XOJIOJTHOM U Topsiuer Boab"
Pemenne 3a7a4 no TEeME
16 "TermioooMeH u TEIIOBOE
paBHOBecHe"
JlabopaTopras pabota
"OnpeneneHue KOJINYECTBA
17 TEIUIOThl, IOJyYEHHOIO BOJOM
IpHU TEMI000MEHE C HarpeThIM
METATUIECKUM IIHITUHAPOM"
IInaBneHre W  OTBEpAEBAaHHE Bubnmorexa HOK
18 KPHUCTAJUTUYECKUX BEILECTB. https://m.edsoo.ru/7f41
ViennHas TemIoTa miaBJIeHUs c97c
Pemenne 3amau  mo  TeMme
19 "[InaBneHrie W  OTBEpACBaHUE
KpHUCTaIINYECKUX Ten"
JlabopaTtopHas pabora
20 "OnpeneneHue YAEIbHOI
TEIUIOTHI IUIaBJIEHUS abaa"
VYpok-uccnenosanue "CpaBHeHHE
MPOIIECCOB [LIABJIEHUS
21 KPUCTAILTUYECKHUX TeNn H
pasMsTyYCHHS TIPU HATPEBaHHU
amop¢dHbIX TEN"
TTapooOpa3oBanue " bubimorexa LOK
22 Poobp https://m.edsoo.ru/7f41
KoHIeHcanus. Vcnapenue
c97c
Kunenne. VYaenbHas TemioTa Bbubnnoreka HOK
23 napoo0pa3oBaHus. 3aBUCHMOCTH https://m.edso00.ru/7f41

TEMIIEpaTypbl KHUIICHUA oT

c97c
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aTMOC()EpHOTO JIaBJICHUS

Pemenne 3a7a4 o TEME

24 "[TapooOpazoBanue u KumeHne"
Ygg:;z;g;enioBaHHez«;aBchMocm buGnuorexa LOK
25 1 https://m.edsoo.ru/7f41
TEeMIIEePaTyphI KUTICHUS oT
" c97c
JaBJIEHUS
HacwimeHHbIH 1 HEeHACHIIIEHHBI bubimorexa IOK
26 e m https://m.edsoo.ru/7f41
nap. BrnaxsnocTs Bo3ayxa
c97c
Bnaxnocte Bo3gyxa wu @ eé
U3MEpEHHUE. JlaGopaTtopHas bubnuoreka I[MOK
27 pabota "OnpenencHue 0.5 https://m.edsoo.ru/7f41
OTHOCHTEJIbHOM BJIQ)KHOCTH c97c
Bo3myXxa"
Pemenne  3agau Mo TeMe
28 " n
BnaxHocTh
Pemienue 3amau  uW  aHaIu3
29 cUTyauui, CBSI3aHHBIX c
ABJICHUSIMHA I/ICHapeHI/IH nu
KOHACHCAIIUU
OHeprus TOIUIMBA. Y AelbHas bubimorexa [OK
30 p ’ a https://m.edsoo.ru/7f41
TEIUIOTa CTOPAHHUS
c97c
IIpuanuner  paGoTel  TEIUIOBBIX Bubmaorexa HOK
31 PHHLMIB P https://m.edsoo.ru/7f41
JBUTATEIIEH
c97c
bubnanorexa [HOK
32 [aposas  typOuna. Jlsurares https://m.edsoo.ru/7f41
BHYTPECHHETO CTOPAaHUS
c97c
bubnanorexa [HOK
33 KIIJI TermmoBoro aBUraTes https://m.edsoo.ru/7f41
c97c
34 Pemenne 3amau mo teme "KIIJ
TEII0BOTO ABUrares"”
VYpok-koupepenius  "Termnossie bubnunorexa HOK
35 JIBUTATEIIN u 3amuTa https://m.edsoo.ru/7f41
OKpY>Karomien cpeanl" c97c
bubnanorexa [HOK
36 TemoBble MOTEPH B TEILIOCETAX https://m.edso0.ru/7f41
c97c
T Bmoress L0k
37 peppaill P https://m.edsoo.ru/7f41
MEXaHUYECKUX W TEINIOBBIX c97c
mporeccax —
oo b 10K
38 p https://m.edsoo.ru/7f41
siBlicHHs. VI3MeHeHne arperaTHbIX c97c
COCTOSIHHI BerecTna" —
KontponmpHast pabora mo Teme
39 "TemnoBble ABIcHUA. M3MeHeHue
arperaTHbIX COCTOSIHUI
BemecTna"
Onextpuzanust Ten. JIBa pona bubmmorexa LOK
40 sasL (?B 1 ) pol https://m.edsoo.ru/7f41
P c97c
Ypok-uccienoBaHue bubnmorexa I[HOK
41 "HcciienoBanue croco0oB 1 https://m.edsoo.ru/7f41

Ppa3JIMYHbIX BCIICCTB

c97c
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HARJIEKTPU3OBBIBATHCS "

BzaumopnelicTBue  3apsiKEHHBIX

Bubnnoreka HOK

42 https://m.edsoo.ru/7f41
ten. 3akoH Kymona
c97c
TS e T
43 p P https://m.edsoo.ru/7f41
nons. IlpwHIHN cynepno3unnu c97c
3JIEKTPUUYECKUX TTOJIEH -
Hocurenn INMEKTPHYECKUX Bubmmoreka HOK
44 3apsIoB. DIEMEHTAPHBIA 3apsil. https://m.edsoo.ru/7f41
Crpoenne atoma c97c
3akoH COXpaHEHHUS bubmmorexa IOK
45 P https://m.edsoo.ru/7f41
3IEKTPHUYECKOTO 3apsaa
c97c
IIpoBoaHUKHK UDJIEKTPUKH U bubimorexa IOK
46 H(I))H H)IOBO };HKi i https://m.edsoo.ru/7f41
yYHpoBOA c97c
Ypok-koHbepeHius Bubnuoreka HOK
47 "DeKkTpu3alys B MMOBCEAHEBHOM https://m.edso0.ru/7f41
KU3HU" c97c
Pemrenne 3amau mo teme '"3akoH
48 COXpaHCHHS AIEKTPUIECKOTO
3apsna
OnexkTpuueckuil Tok. Uctounmku buGimorexa IOK
49 p ) https://m.edsoo.ru/7f41
AIEKTPUYECKOTO TOKA
c97c
e B 10K
50 A A https://m.edsoo.ru/7f41
AIEKTPHYECKOTO TTOJIS Ha c97c
MIPOBOAHUKY U JUJIEKTPUKH" —
bubnanorexa [HOK
51 DJIeKTPUYECKUIi TOK B METAIaxX https://m.edsoo.ru/7f41
c97c
DJIeKTpUUECKUH TOK B bubmorexa HOK
52 p https://m.edsoo.ru/7f41
JKUIKOCTSIX U razax
c97c
bubnnoreka HOK
53 DreKkTpuyecKas 1ernb https://m.edso0.ru/7f41
c97c
bubnmoreka HOK
54 Cuna Toka. AMIepMerp https://m.edso0.ru/7f41
c97c
DIeKTpUIecKoe HaIpsHKCHHE bubimorexa IOK
55 p P ’ https://m.edsoo.ru/7f41
Bonbsr™meTp
c97c
JlabopatopHast pabora "C6opka u
56 UCIIBITAHUE AJIEKTPHUYCCKON LIETTH
MMOCTOSIHHOTO TOKa"
3aBUCUMOCTh CHJIBI TOKa OT bubanoreka HOK
57 HanpspkeHus. 3akoH Owma s https://m.edsoo.ru/7f41
y4acTKa Lenu c97c
JlaGoparopnas pabora
"HccnenoBanue 3aBUCHMOCTH
58 CHJIBI TOKA, MPOTEKAIOILEr0 Yepe3
pe3UCTOp, OT HANPSHKCHUS Ha
pe3ucTope U CONPOTHUBIICHUSA
pesucropa"
59 DJIEKTPUUECKOE COMPOTHUBIICHUE. bubnuoteka HOK

YaenpHOE CONPOTUBIEHUE

https://m.edsoo.ru/7f41
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c97c

60

61

JlabopaTopuas pabota
"OmpeneneHue YIEIBHOTO
COTIPOTHBIICHUSI TPOBOTHIKA"
Pemenne 3a7a4 o TeMe
"DNeKTpUIecKOe COMPOTHUBICHHUE.
YaensHOe conpoTuBieHue"

62

Pemenne 3amau mo teMe "3akoH
Oma"

63

64

65

66

67

68

69

IlocnenoBarenpHOE u
napajuiebHOe COEIUHEHHUS
MIPOBOJHHUKOB

JlabopatopHas pabora
"IIpoBepka mpaBUiIa CIOKCHUS
HanpsKeHUH npu
MOCJIC/IOBATEILHOM ~ COEANHEHUH
JIBYX pE3UCTOPOB"

Pemenne 3agau  mo  TeMe
"TlocnenoBarenbHoOE U
HapasuiesIbHoe COE/IMHEHUS
MIPOBOJTHHUKOB"

JlabopaTopuas pabota
"IIpoBepka mpaBuia [IJsl CHIIBI
TOKa npu napajuieIbHOM
COEJIMHEHUH PE3UCTOPOB"

Pemenye 3agau Ha NpUMEHEHHE
3akoHa Oma [ pa3iauyHOro
COE/IMHEHUsI IPOBOIHUKOB

9C u BHYTPEHHEE
COTIPOTHBIICHIE MCTOYHHUKA TOKA.
3axon OMa JUIsl MOJTHOM LEMH

Pemenne 3amau mo teme "OJIC,
BHYTpCHHEE COIIPOTHBIICHHE
HCTOYHHKA TOKa. 3akoH Oma s
oJHoM nenu"

bubanorexa HOK
https://m.edsoo.ru/7f41
c97c

bubnanorexa [HOK
https://m.edsoo.ru/7f41
c97c

70

JlabopaTopras pabota
"OnpeneneHue DM1C u
BHYTPECHHETO COTIPOTHUBIICHUS
HCTOYHHKA TOKa"

71

[pasuna Kupxroga

bubnmoreka HOK
https://m.edsoo.ru/7f41
c97c

72

73

74

75

76

JlabopaTopuas pabota
"[IpoBepka npasui Kupxroda"

Ypok-uccnenoanne "M3ydenne
BOJIbT-aMIICPHBIX XaPAKTEPUCTHK
HEJIMHEHHBIX 3JIEMEHTOB"

Pabora arekTpUYECKOTO TOKa.
MOoUHOCTH 3JIEKTPUUECKOT0 TOKa

JlabopatopHas pabora
"Omnpenenenue paboTsI u
MOIIHOCTH INEKTPUIECKOTO
ToKa"

3aKkoH Moxoyns-Jlenua.
IToTpeOuTenu  ANEKTPHYECKOTO
toka. KopoTkoe 3aMblkaHue

Bubinmoreka HOK
https://m.edsoo.ru/7f41
c97c

bubanoreka HOK
https://m.edsoo.ru/7f41
c97c

bubanoreka HOK
https://m.edsoo.ru/7f41
c97c

77

Ypok-koHbepeHus
"O0ObsACHEHNE " TIPHHITAIT

bubanoreka HOK
https://m.edsoo.ru/7f41
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JEUCTBHS JIOMAIIHUX
JJIEKTPOHArpeBaTEIbHBIX
npudopos"

IlogrotoBka K  KOHTPOJIBHOM
pabote 1o Teme "DIEKTpUYECKUE

c97c

bubanorexa HOK

78 3apsAabl. 3apsHKCHHBIC TElla U UX https://m.edsoo.ru/7f41
B3auMozeiicTBusa.  IToCTOSIHHBIH c97c
SJIEKTPUYECKUHN TOK"
KontponmpHast pabora mo Teme
"DnexTpudeckue 3apsbl.
79 3apsokeHHBIE — Tela M X
B3aumozeiictBusa.  IlocTosHHBII
SJIEKTPUYECKUHN TOK"
TlocTosiHHBIC MAarHMTEHIL. Bubnnoreka HOK
80 MaruutHoe 1moyie 3eMiId U €ro https://m.edsoo.ru/7f41
3HAUYECHHUE VI KU3HH Ha 3eMiie c97c
VYpok-uccnenosanue "Uzyuenue
MarHUTHOIO IOl IIOCTOSIHHBIX
81 MarHUTOB TIPU WX OOBETUHECHUH
U pasgencHud. Busyanuzanus
I1OJISI IIOCTOSTHHBIX MArHUTOB"
bubnnorexa [HOK
OmnpiT Opcrena. MarHuTHOE MOJIC
82 peTel https://m.edsoo.ru/7f41
AIEKTPUYECKOTO TOKA
c97c
OneiT AMniepa. MarsuTHoe mnoiie Bubnauoreka HOK
83 KaTYyIIKA ¢ TOKOM. [IpumeHeHue https://m.edsoo.ru/7f41
SJIEKTPOMArHUTOB B TEXHHUKE c97c
Cua Amrniepa u onpeneneHue eé bubamorexa IOK
84 P ped https://m.edsoo.ru/7f41
HaIpaBJICHUSL
c97c
Pemienne 3amau mo teme "Cuia
85 Awmmiepa u ompeneneHue e
HanpaBJieHus"
DJIEKTPOIBUTATENIb TTOCTOSHHOTO
TOKA. Hcnonw3oBanue bubnmnorexa HOK
86 DIIEKTPOABHUTATENEH B https://m.edso0.ru/7f41
TEXHUYECKUX YCTPOWCTBaX W Ha c97c
TpaHCIOpTE
JlabopaTopHas pabota
87 "N3yuenue JeiicTBus
MArHUTHOTO MOJISI HA MPOBOHHUK
¢ Tokom"
Ypok-koHpepeHius bubnunorexa HOK
88 "IpakTHyecKoe NpUMEHEHHUE https://m.edso0.ru/7f41
3JIEKTpOABHTraTEICH" c97c
JlaGoparopnas pabora
89 "KoHCTpynpOBaHHE U HU3y4CHHE
pabOThI AIEKTPOABUTATENS"
JlabopatopHas pabora
9 "N3mepenne KI1Q
3JIEKTPOJIBUTaTENbHOMN
YCTaHOBKH"
OnbITH Dapanes. 3aKkoH Bubnuoreka OK
91 JJEKTPOMATHUTHON  WHITYKIIHH. https://m.edsoo.ru/7f41
IIpaBuno Jlenua c97c
Ypok-uccienosanue
9 "HccmemoBanue H3MEHEHHI
3HAYEHUS u HATIPaBJICHUS

UHAYKIIMOHHOIO ToKa"
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Pemenne 3amau mo teme "3akoH

93 JJNIEKTPOMArHUTHOW  WHAyKuuu. | 1
IIpaBuno Jlenna"
DIIEKTPOreHePaTo CriocoOsI bubmorexa IOK
94 p parop. 1 https://m.edsoo.ru/7f41
MOJYYCHUS ICKTPOIHEPTHH
c97c
Ypok-koHbepeHus
sosomomment nerosme Bumores  LIOK
95 1 https://m.edsoo.ru/7f41
sHeprud. [IpoGiieMBl 3KOJOTHU. c97c
TormmuBHbIE 3JI€MEHTHI u —
3nekTpoMoOmn"
IloarotoBKa K  KOHTPOJIBHOU Bubnmorexa HOK
96 pabote o Teme 1 https://m.edsoo.ru/7f41
"DJIeKTpOMAarHUTHBIE SIBJICHUS" c97c
KonTponsHas pabota
97 " " 1 1
DJIEeKTPOMAarHUTHEIC SIBIICHUS
PaGora ¢ TekcTaMM MO TeMe bubimorexa IOK
98 " " 1 https://m.edsoo.ru/7f41
TeruioBbIe SBICHUS
c97c
T e 15 e b 10K
99 P PAIBL https://m.edso00.ru/7f41
3apsokeHHBIE — Tena W HX c97c
B3anMOJeUCTBHE" —
PaGora ¢ Tekcramu 1O TeMme Bubnnoreka HOK
100 "IlocTOsAHHBIA  dJeKTpuueckuii = 1 https://m.edso00.ru/7f41
TOK" c97c
Paborta ¢ Texkcramum MmO TeMe bubimorexa HOK
101 " " 1 https://m.edsoo.ru/7f41
MarHuTtHbIe SIBJIEHUS
c97c
PaGota ¢ TekcTaMH 1O TeMme bubimorexa IOK
102 " " 1 https://m.edsoo.ru/7f41
DONeKTpOMarHuTHAsT WHIYKIIHSI
c97c
OBUIEE KOJIMYECTBO YACOB IIO
[MPOTPAMME 102 3 225
9 KJIACC
KoanyecrBo yacoB DJIeKTPOHHBIE
Ne Mpakrnye | dara uudposbie
n/n Tema ypoka Bcero KOHTpﬁOHLH CKHe H3YYCHUSA o0pa3oBare/ibHbIE
ble padoThI paGoTbI pecypei
Marepramsaas To%ka. Crocotin Bubmmorexs  LIOK
1 p ) 1 https://m.edso0.ru/7f41
OIIMCAaHUusA MEXaHHUYECCKOTO
c97c
JBUXKCHUS
Cucrema oTcuera. bubnmorexa [HOK
2 OTHOCHUTETBHOCTD 1 https://m.edso00.ru/7f41
MEXAHNUYECKOI'0 ABUXECHUS c97c
BekTopHble BEIUYNHBI, ONIEpaii BHGHHOTCK& L[OK
3 p ’ pa 1 https://m.edso00.ru/7f41
C BEKTOpaMH, IMPOCKIIUN BEKTOPOB
c97c
Pagnyc-Bexrop MaTepuaabHOU Bubnuoreka OK
4 TOYKH, repeMenieHue Ha 1 https://m.edsoo.ru/7f41
MIIOCKOCTH c97c
PaBHOMepHOE MPSIMOJIUHEHHOE buGimorexa IOK
5 P P 1 https://m.edsoo.ru/7f41
JIBHYKCHHE
c97c
6 Pemenne  3amay mo  TeMme 1
"PaBHOMEpHOE  IpAMOJIUHENHHOE
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nBHkeHue"

HepaBHomepHOe mNpsiMOIMHENHOE
JIBUJKEHHE. Cpennss "u

Bubnnoreka HOK

7 https://m.edsoo.ru/7f41
MTHOBEHHASI CKOPOCTh Tela IpH c97c
HEPaBHOMEPHOM JIBUYKCHUHU =
JlabopaTopuas pabota
"OmpenencHue cpegHe CKOPOCTH
8 CKOJIBKCHUS Opycka WA
JBIDKEHUS IIAapHUKa 110 HAKIOHHOM
TIOCKOCTH"
PaBHOyCKOpEeHHOE Bbubmmoreka HOK
9 TPSMOJIMHEHHOE IIBWKCHUE. https://m.edsoo.ru/7f41
Yckopenne c97c
CKopocTh PaBHOYCKOPEHHOTO Bubmmoreka HOK
10 TPSIMOJIMHEHHOTO IBYKCHHUSL. https://m.edsoo.ru/7f41
I'paduk cxkopoct c97c
Pemienne 3amau 1o Teme
11 "CKOpOCTh ~ PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO ABM>KEHUA"
Ilepememienue pu bubnuoreka [HOK
12 PaBHOYCKOPEHHOM https://m.edso0.ru/7f41
IPSIMOJIMHEHHOM JBM)KEHUU c97c
JlabopaTopHas pabota
"OmnpeneneHue YCKOpPeHHS Tema
13 npu PaBHOYCKOPEHHOM
JBUKEHUU o HaKJIOHHOM
TJIOCKOCTH"
Pemienne 3amau 1o Teme
14 "TIepemerienue pu
PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JBIKEHUN"
JlabopaTopuas pabota
"UccnenoBanue 3aBUCUMOCTHU
15 yTH oT BpEMEHU npu
PaBHOYCKOPEHHOM JBIIKCHHU 0€3
HayvalbHOM cKopocTH"
I'pacduueckas HHTEpIpeTanus
YCKOpEHUS, CKOPOCTH, bubnunorexa HOK
16 MPOUEHHOTO nyTH u https://m.edso0.ru/7f41
nepeMerieHus Ut c97c
HpﬂMOHHHeﬁHOFO JABHMKCHUS
Pemienne  3amau mo  Teme
"I'paduueckas ~ MHTEpIpeTaLMs
17 YCKOPCHHS, CKOpOCTH,
IIPOHJEHHOT O IIyTH u
MEPEMEUICHUA JJIs1
MPSIMOJIMHEMHOT O ABM>KEeHUA"
Yckoperne cBOOOIHOTO TaICHUS bubamorexa LOK
18 p A ' https://m.edsoo.ru/7f41
OnebiTel ["anunes
c97c
Pemienne  3amau mo  Teme
19 "YckopeHue cB0OO/IHOTO
magenus”
JBmwkeHnue Tena, OpOIICHHOTO bubmmorexa LOK
20 > P https://m.edsoo.ru/7f41
O] YTJIOM K TOPHU30HTY
c97c
Pemenne 3amau mo  Teme
21 "]IBkeHHE Teia, OpPOIICHHOTO

HOJ YIJIOM K TOpU30HTY"
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JlaGopaTtopHas pabora
"HccimenoBanue IBHXKCHHS Teja,

22
OpolIeHHOrO  TOA  YIJOM K
TOPU3OHTY"
Pemenne  3amau mo  TeMe
23 "JIBWOKGHHE  TOJ]  JICUCTBUEM
YCKOPCHHUS CBOOOHOTO majcHus"
Bubnnoreka HOK
24 JIBKeHHE TI0 OKPYKHOCTH https://m.edsoo.ru/7f41
c97c
JluHeliHass W yrjoBas CKOPOCTH bubsmorexa LIOK
25 y P ’ https://m.edsoo.ru/7f41
MIepUOJ ¥ YaCcTOTa
c97c
CKOpOCTh U YCKOPEHHE IpHU bubsmorexa LIOK
26 p yeKop p https://m.edsoo.ru/7f41
JBIDKEHUH 10 OKPY)KHOCTH
c97c
27 Pemienue 3a7a4 no TEME
" JIBrKeHME 1O OKPYKHOCTH"
Ypox-koH(pepeHns
"Pacro3HaBanue u bubanorexa HOK
28 NpUOTHKEHHOE OIHCaHue https://m.edso0.ru/7f41
pas3IUYHbBIX BUJIOB c97c
MEXaHUYECKOTO ABMKEHUS"
poort o Tove "Menammtonsos bubmmotera LIOK
29 p https://m.edsoo.ru/7f41
IBIOKEHHME W CIOCOOBI  €ro
" c97c
OIMCAHUS
KontponbHass pabora mo Tteme
30 "MexaHuuecKoe  JBIDKEHHE U
crocoOkl ero omnucanus"
N Bubmmoreka [HOK
31 Ilepseiit 3axon Herotona. Bextop https://m.edso0.ru/7f41
CHJIBI
c97c
Bropoit 3aKOH Hrrotrona Bubmiorexa HOK
32 por ) https://m.edsoo.ru/7f41
PaBHOzelicTBYIOMIAS CHTa
c97c
Tpernit 3aKOH Hrrorona Bubmorexa HOK
33 Cpne OBHILIS CHIL ) https://m.edsoo.ru/7f41
ymep B c97c
bubnmoreka HOK
34 Cuna ynpyroctu. 3akon ['yka https://m.edsoo.ru/7f41
c97c
35 Pemienne 3amau nmo teme "Cuna
ynpyrocta"
JlaGoparopnas pabora
"HccienoBanue 3aBHCHMOCTH
36 CHUITBI YIIPYTOCTH, BO3HUKAFOIIECH B
NpYKUHE, oT CTENEHN
JedopManuy NpyKUHbL"
Bubinmoreka HOK
37 Cuna  rpenms.  Koopuument https://m.edsoo.ru/7f41
TPEHUs
c97c
JlabopatopHas pabora
38 "Omnpenencane ko3 dunueHra
TPEHUsI CKOTbKEeHUS"
JlabopaTtopHas pabora
39 "UccnemoBanne 3aBHUCUMOCTH

CHUIIBI TPCHUS CKOJIBXCHHS OT
CHJTBI HOPMAJIBHOTO J1aBiieHUs "
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JBrxeHre Tel MO OKPYXHOCTU

bubanoreka HOK

40 . https://m.edsoo.ru/7f41
O] ICHCTBHEM HECKOJIbKHUX CHIT
c97c
Jakon Ee OIBEMHA Bbubmmoreka HOK
41 KOH BEPHYIUH ¥ TOXBEMHAA https://m.edsoo.ru/7f41
CHUJIa KpbLIa
c97c
Ypok-koHbepeHus
"CoBpeMeHHbIE JeTaTeNbHbIC
ammapartbl, CcyZa Ha IOJBOJHBIX Bubnmorexa HOK
42 KPBUIBSIX, AHTUKPBLIO Ha https://m.edsoo.ru/7f41
CKOPOCTHBIX ABTOMOOMJISX. c97c
JIBmkeHUE mMoe3aa Ha MarHUTHOM
noayuke"
Cuna  TsDKECTH u 3aKOH bubmorexa IOK
43 https://m.edsoo.ru/7f41
BCEMHPHOTO TATOTCHHUS
c97c
JBrxeHue Ten BOKpYT Bubmmoreka HOK
44 rPaBUTAI[MOHHOTO LEHTA. https://m.edsoo.ru/7f41
ITepBast kocMHuyecKasi CKOPOCTb c97c
bubnnorexa [HOK
45 HeBecoMocTs 1 nieperpy3ku https://m.edsoo.ru/7f41
c97c
PaBHOBecue MaTepHuaIbHOU bubmmorexa LIOK
46 TP https://m.edsoo.ru/7f41
TOYKH. AOCOIIOTHO TBEPIOE TEIO
c97c
bubanorexa HOK
47 Monwent CHITBL Hpasuiio https://m.edsoo.ru/7f41
MOMEHTOB
c97c
Ypok-uccaemoBanme Bubnuoreka I[HOK
48 "OnpeneneHue IEHTpa THKECTH https://m.edso0.ru/7f41
pa3InYHbIX Tea" c97c
e b 110K
49 Y ’ Y ) https://m.edso0.ru/7f41
Yupyroe u HEynpyroe c97c
B3aUMOJIEICTBHE -
3aKOHBI U3MCHEHUS ¥ COXPAHCHHUS bubimorexa IOK
50 p https://m.edsoo.ru/7f41
HUMITyJIbCa
c97c
bubnanorexa [HOK
51 PeakTuBHOE ABUXKEHUE https://m.edsoo.ru/7f41
c97c
Pemrenne 3amauy mo teMme "3akoH
52 COXpaHCHHS AMITYJIbCA.
PeaxtuBHOE ABMKEHHE"
Mexannueckas aboTa u bubamorexa 10K
53 p https://m.edsoo.ru/7f41
MOIITHOCTb
c97c
Pabota CHIBI TSKECTH, CHIIBI bubamorexa LOK
54 ’ https://m.edso0.ru/7f41
YIPYTrOCTH M CHITBI TPEHUS
c97c
JlaGoparopnas pabora
"Omnpenenenue  pabOTBl  CHIIBI
55 TPEHUS pu PaBHOMEPHOM
JIBIYKCHUH TEena o
TOPU30HTAILHON OBEPXHOCTH"
Bubinmoreka HOK
56 CBs13b 2HEPTHU M PAOOTHI https://m.edso00.ru/7f41
c97c
57 JlaGoparopnas pabora
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"Onpenenenre  pabOThl  CHIIBI
YIOPYTrOCTH MpPH MOABEME Tpy3a C
HCIIOJIb30BAHUEM HETIOJABH)KHOTO
U MIOBUKHOTO 0JI0KOB"

bubanorexa HOK

58 IoTeHuansHas SHEPTUs https://m.edsoo.ru/7f41
c97c
Kunernueckas »ueprus. Teopema bubsmorexa LIOK
59 JHCPIIA. p https://m.edsoo.ru/7f41
0 KHHETHYECKOU YHEPTUHI
c97c
3aKoH M3MEHEHHS U COXpaHCHHS bubmmorexa LIOK
60 o P https://m.edsoo.ru/7f41
MEXaHUYECKOW YHEPTUH
c97c
Pemenne 3amay mo teme "3aKoHBI
61 W3MEHECHNUS u COXpaHCHHS
MeXaHUYECKOW YHeprun'"
Mowrotonka K xompousiol BuGmotexa 110K
62 p N https://m.edsoo.ru/7f41
BzaumoneiictBue Ten. 3aKoHBI c97c
coxpaHeHus" -
KontponbHass pabora mo Tteme
63 "B3aumozelicTBie Tel. 3aKOHBI
coxpaHeHus"
IS B 110K
64 - paKTeb https://m.edsoo.ru/7f41
KojeOaHui: Tepuoj, YacToTa, c97c
aMIUIUTYy A —
MartemaTUueCKUid U IPYKUHHbBIA
MmasTHUKH. JlabopaTtopHas pabora bubnuoreka LHOK
65 "UccnenoBanue 3aBUCHMOCTH 0.5 https://m.edso0.ru/7f41
nepuoja KojebaHWi Tpy3a Ha c97c
HHUTHU OT JJIMHBI HUTH"
JlabopaTopHas pabota
66 "UccnenoBanue 3aBUCUMOCTHU 1
nepuoja kojebaHul Mpy>KMHHOTO
MasiTHUKa OT Macchl rpys3a"
bubnnoreka HOK
67 TapMoHUYECKHE KOTeOaHust https://m.edso0.ru/7f41
c97c
JlabopaTopHras pabota
68 "N3mepenne YCKOPCHUS 1
cB0O0OOAHOTO TaieHus"
3aryxaromue KoJe0auus. Bbubnmorexa [HOK
69 BoIHyKI€HHbIE KoJsieOaHusl. https://m.edsoo.ru/7f41
Pezonanc c97c
[IpeBpamienrie  3HEpTUU  TPHU bubmmorexa LOK
70 peppall P p https://m.edsoo.ru/7f41
KOJICOATEIEHOM JIBIDKCHHUH
c97c
VYpok-uccnenosanue "IIpoBepka
71 HE3aBUCHMOCTH nepuoia 1
KOJICOAHUH Tpy3a, MOABEIICHHOTO
K JIGHTE, OT Macchl rpysa"
MexaHnuueckue BOJIHBL: bubamorexa LOK
72 ’ https://m.edsoo.ru/7f41
IIPOJIOJBHBIC U MTOTICPEYHBIC
c97c
CBolicTBa MEXaHMYECKHUX BOJIH. bubnmorexa HOK
73 JliiHa BOJIHBI M CKOPOCTH €€ https://m.edso00.ru/7f41
pacnpoCTpaHeHHUs c97c
74 Ypok-uccaenoBaHue 1
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"Habmonenue unrepdepeHunu u
TUppaKIuu BOJIH Ha
MOBEPXHOCTHU BOJBI"
Ypok-koHbepeHus
"MexaHuuecKue BOJIHBI B

Bubnnoreka HOK

75 .. N https://m.edsoo.ru/7f41
TBEpIOM Tene. CelicMuueckue
" c97c
BOJIHEI
3ByK Pacnpocrpanenue H buGnuorexa LOK
76 K. poctp https://m.edsoo.ru/7f41
OTpa’keHHe 3ByKa
c97c
77 Pemenne 3anau mo teme "3ByK"
VYpoxk-uccnenopanue
"DKcrnepUMEeHTaIbHOE
78 OlpeneNeHue TPaHWI[ YaCTOTHI
CIIBIIITUMBIX 3BYKOBBIX
KoJie0anui"
I'poMKOCTB 3ByKa M BBICOTA TOHA Eubmorexa LOK
79 P 24 ’ https://m.edsoo.ru/7f41
AKyCTHYECKHIA pe30HaHC.
c97c
Ypok-uccaemoBanme Bubnnoreka I[HOK
80 "Habmonenne u  00OBACHEHHE https://m.edsoo.ru/7f41
aKyCTHYeCKOro pe3oHanca" c97c
Kompepesmmn  "Hoamiomts bubmorexa  LIOK
81 PCHII https://m.edsoo.ru/7f41
yIbTPa3Byka B  COBPEMEHHBIX c97c
TEXHOJOTUIX" CorC
DIEeKTpOMarHUTHOE rmoJjie i bubmmorexa HOK
82 p https://m.edsoo.ru/7f41
3HeKTpOMaI‘HI/ITHbIe BOJIHBI
c97c
CBoiicTBa 3JIEKTPOMArHUTHBIX Bubmaorexa HOK
83 P https://m.edsoo.ru/7f41
BOJIH
c97c
Ypok-koH(bepeHus "[Ikana
84 https://m.edsoo.ru/7f41
JJEKTPOMArHUTHBIX ~ BONH IS c97c
COTOBOM CBs3HM. Panmonoxaus. —
Kocmuueckast cBs3p "
Pemenne 3amad Ha ompeneneHUe
85 YacTOTHI u JUTHHEBI
SJIEKTPOMArHUTHOH BOJIHBI
DJeKTpOMarHuTHas pupoaa Bubmorexa HOK
86 P PHPOAL https://m.edsoo.ru/7f41
cBeta. CKOpOCTh CBETa
c97c
87 BonHOBEIE CBOMCTBA cBeTa:
uHTepdepeHIs U TUPpaKIys
JlyueBass  mMogen» cBera U
88 TreOMETpUYECKas OITHKA.
Hcrounuku cBera
[IpsimonuneitHOe Bbubmmoreka [HOK
89 pacnpocTpaHeHue CcBeTA. https://m.edso0.ru/7f41
3armenus Connna u JIyHbBI c97c
3akoH oTpaxkeHus cseTa. Ilnockoe bubmorexa HOK
90 P ) https://m.edsoo.ru/7f41
3epKalio
c97c
IlocTpoenue H300pakeHU Bubmorexa HOK
91 P P ’ https://m.edsoo.ru/7f41
c(hOPMHUPOBAHHBIX 3EPKATIOM
c97c
92 IIpenomnenue  cBera.  3aKkoH Bbubnunoreka [MOK
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MMPpCJIOMIICHU S CBCTa. [TonHoE
OTpa’KCHUEC CBCTA.

https://m.edsoo.ru/7f41
c97c

JlabopaTopuas pabota
"UccaenoBanne 3aBUCUMOCTH
93 yriia TpeloMIIeHHs OT  yria
MaJicHUsl CBETOBOTO Jiyya Ha
TPaHULIE «BO3YX-CTEKIIO»"
Ypok-uccnenoBanne "AHamu3 " Bubnmorexa HOK
94 O0BsCHCHHE OIITHYECKOTO https://m.edsoo.ru/7f41
Mupaxa" c97c
Ypok-koHbepeHus
"Hcnonb3oBaHue MOJIHOTO Bubnnoreka HOK
95 BHYTPEHHETO OTpPaKCHUSL: https://m.edsoo.ru/7f41
CBETOBOILI, OITHKOBOJIOKOHHAS c97c
CBSI3B"
Bubnnoreka HOK
96 JIun3a, X011 y4eil B THH3E https://m.edsoo.ru/7f41
c97c
bubnnorexa [HOK
97 DdopMyia TOHKO# JTUH3BI https://m.edsoo.ru/7f41
c97c
JlabopaTopHas pabota
98 "Onpenenenue (okycHoro
pPacCTOSIHUS W ONTHYECKON CHIIBI
coOuparoreit JTHH3BI"
[Monyyenne  w300pakeHUH ¢ Bubnnoreka I[HOK
99 MOMOIIIBIO cobuparoniei u https://m.edso0.ru/7f41
paccenBaromeit JTuH3 c97c
rikrors e B 1ok
100 A PHBOP https://m.edsoo.ru/7f41
(MuKpoOCKoOT, TEJIECKOTI,
" c97c
(dhoToamnmapar)
'ma3 kak omnTHyeckas CHCTEMa bubamorexa LOK
101 ' https://m.edsoo.ru/7f41
Bau30pykocTh U 1aTbHO30PKOCTh
c97c
P oo e B 1ok
102 P: ' https://m.edsoo.ru/7f41
CrnoxeHnue CHEKTPAIBHBIX
c97c
uBetoB. /lucniepcus ceera
Ypok-npaktukym "HabmromeHue
U OOBSACHEHHWE  ONBITOB IO bubnanorexa HOK
103 pasioXKeHur0 0eIoro Cceera B https://m.edso0.ru/7f41
cnektp. [Tonydenue 6e0ro 1seTa c97c
MIPH CJIOKEHUH IIBETOB"
bubanoreka HOK
104 OnbiTst Pesepgopaa " https://m.edsoo.ru/7f41
IUTaHETapHAast MOJIENb aTOMa
c97c
Iocrynater bopa. Mogens atoma Bubnuoreka OK
105 Bopa. Mcnyckanue u nornomieHue https://m.edsoo.ru/7f41
CBETa aTOMOM. c97c
bubanoreka HOK
106 KsanTsbl. JInneluaTsie CEKTPHI https://m.edsoo.ru/7f41
c97c
o u meiaarun buSmorera  LIOK
107 https://m.edsoo.ru/7f41
CIICKTPOB M3ITyYCHHUS u
" c97c
UCITYCKaHHS
108 PagmoaktuBHOCTE. Anbda-, Gera- bubimoreka [HOK

1 raMMa-u3JI1y4CHUsL

https://m.edsoo.ru/7f41
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c97c

Crpoenue aTOMHOTO smpa.

Bubnnoreka HOK

109 HykimoHHass Mozens aTOMHOTO https://m.edsoo.ru/7f41
aapa c97c
PagnoakTuBHBIE — TpeBpaICHUSA bubmmorexa LIOK
110 A PeBpatil ’ https://m.edsoo.ru/7f41
H3oTomsl
c97c
bubanorexa HOK
111 [epuon monypacrmasa https://m.edsoo.ru/7f41
c97c
K-KOH Huust  "JleicTBu
ya? Onoal(c)ni?:lxu n3n qggug HZ bubmmorexa LIOK
112 bak y https://m.edsoo.ru/7f41
JKMBBIE OpraHU3MBlL. 3aluTa OT c97c
PazInoaKTUBHOTO W3ITy4YeHUs" -
Snepuble  peakuuu.  3aKOHBI bubnuoreka [MOK
113 COXpaHCHHUS 3apsI0BOTO " https://m.edsoo.ru/7f41
MacCOBOT'0 YHCEN c97c
OHeprusi CBSI3U ATOMHBIX SIJIC bubmmorexa LIOK
114 p AeP- https://m.edso0.ru/7f41
CBsI3b MacChl ¥ SHEPTUU
c97c
Pemenne 3amau 1o  Teme
115 "SAnepHBle  peakuMH. OHEPrHs
cBsazu"
Peaknumn cuHTE3a W JIEJIEHUSA Bbubnuorexa HOK
116 saep.  VICTOYHUKH — JHEpruu https://m.edsoo.ru/7f41
ComnHia ¥ 3BE311 c97c
Ypok-korpepeHius "Snepuas Bubmmoreka HOK
117 JHEPreTHKa. DKOJIOrHYeCcKue https://m.edsoo.ru/7f41
IPOOJIEMEI SIICPHO YHEPTEeTHKH" c97c
IlonroroBka K  KOHTPOJIBHOM
a6)1)Te no Teme "KOJ‘IggaHI/IH u bubmorexa 110K
118 p https://m.edsoo.ru/7f41
BOJHEL. CBETOBBIE M KBaHTOBBIC
" c97c
SIBJICHUS
KonrtponpHas pabora 1o Teme
119 "Konebanus u BosnHbBL. CBETOBBIC
Y KBaHTOBBIE sIBJICHUS"
Pemenue pacderHelx IO TeMe
120 " "
MexaHu4ecKoe JBUKEHUE
Pemmenne pacyeTHBIX u
121 Ka4eCTBEHHBIX 3aJa4 II0 TeMe
"B3aumopneiicteue Ten"
Pemmenne pacyeTHbBIX u
199 Ka4eCTBEHHbIX 3aJad II0 TeMe
"3aKOHBl COXPAaHEHUSI SHEPTUU U
uMIynbca'
JlaGopaTopHble paboTel MO TeMe
123 " "
MexaHnuecKoe JBIKEHNE
124 JlaGopaTopHble paboTel MO TeMe
"B3aumonericteue Tea"
125 JlaGopatopHble pabOTHI TIO TeMe
"TIpocTsie MEXaHU3MBI"
Pewenue pac4eTHBIX u
126 KAau4eCTBEHHBIX 3a7ad II0 TEME
"TemoBble poriecch”
Pemenne pacyeTHBIX u
127 KayeCTBEHHBIX 33Jad IO TeMe
"Braxxnocts"
128 Pemenne pacueTHbIX u
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KAauyeCTBEHHBIX 3aJad II0 TEME
"KII/] TerioBbIX ABUTATENICH"

Pewenue pacdeTHBIX u
129 KauyeCTBEHHBIX 3amad 1o Teme 1
"3aKOHBI MOCTOSIHHOTO TOKA"
Pewenue pacdeTHBIX u
130 KauyeCTBEHHBIX 3amad 1o Teme 1
"KII/[] anexTpoycTaHOBOK"
131 JlabopaTopHBIE PabOTHI MO TeMe 1
"3aKOHBI MOCTOSTHHOTO TOKA"
JlaGopatopHble pabOTHI IO TeMeE bubimorexa IOK
132 " paTop P " 1 https://m.edso0.ru/7f41
CBeTOBbBIE SIBIICHUS
c97c
Pabota ¢ TekcTamMM TO TeMme bubanorexa HOK
133 "3aKOHBI COXpaHCHHUS B 1 https://m.edso0.ru/7f41
MexaHHuKe" c97c
Paborta ¢ TekcraMum TIO TEMe bubsmorexa HOK
134 " " 1 https://m.edsoo.ru/7f41
Konebanus v BOIHBI
c97c
PaGora ¢ TekcTamMm TO TeMe bubamorexa IOK
135 " \ 1 https://m.edsoo.ru/7f41
CBeETOBBIC SIBIICHUS
c97c
Pabora ¢ TekcTamMm TO TeMe bubamorexa IOK
136 " . 1 https://m.edsoo.ru/7f41
KBanTOBas U simepHas Qu3nKa c97c
OBHIEE KOJIMYECTBO YACOB IIO
[MPOTPAMME 136 3 24.5
OOKYMEHT NOAMNMNCAH

QNIEKTPOHHOW NOAMUCHIO

CepTudmkat: 31F8ADI02A93C2F84BED8D689D4BBESL
Bnapeneu: MonynontuHHbix Butanuin Bnagummposuy
[evictBuTteneH: ¢ 10.09.2024 po 04.12.2025
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