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MMOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma no usrke coctaBieHa Ha OCHOBAaHUH CJIEYIOIINX HOPMATHUBHBIX
JOKYMEHTOB:

OyHIaMEHTAJILHOTO siJIpa coiepkKaHusl 0011ero o0pa3oBaHus U B COOTBETCTBUU C
I'ocymapcTBEeHHBIM CTaHIAPTOM 00IIIeTo 0O0pa3oBanus (mpukaz MuHHCTEpCTBA 00pPa30BaHUS U
nayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897);

®denepanbHoro 3akoHa ot 29 nekabps 2012 roga, No273 (DenepanbHblil 3akoH «O06 00pa3oBaHUU B
Pdy);

TpebGoBaHwuil K pe3ynbTaTaM OCHOBHOTO 00111ero 00pa3oBaHus, MPEACTABICHHBIX B (peiepaibHOM
rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe 00IIero 00pa3oBaHKs BTOPOTo MOKOJICHUs. B Helt
TaK)Ke YUYUTHIBAIOTCS WU Pa3BUTHS U (DOPMUPOBAHUS YHUBEPCATIbHBIX YUEOHBIX ACHCTBHIA JIsI
OCHOBHOT'0 00IIIeT0 00pa30BaHuUS;

[Tpukaza Muno6puayku Poccum ot 31.03.2014 Ne 253 «O06 yrBepkaeHun (peaeparbHOro nepeyHs
y4eOHUKOB, pEKOMEHAYEMBIX K UCIIOJIB30BaHHUIO TP peaTn3alii UMEIOIINUX IOCY1apCTBEHHYIO
aKKpeIUTAINIO 00pa30BaTeIbHBIX MPOTPAMM HAYAILHOTO O0IIET0, OCHOBHOTO OOIIIEro, CPETHETO
o01rero oopa3oBaHuUs»;

VYyeonoro urana MBOY COII Ne 8 r. Kei3pina va 2023-2024 yu4. rox;

[Tonoxenus o paboueii mporpamme, pazpadoranHoro 8 MbOY COIII Ne § r. Ke3biia;

VYcraBa obpaszoBarensHoro yupexaeHuss MbOY COIL Ne 8 r. Kei3bLia;

Mecro npeamera B (peaepanbHOM 0a3MCHOM y4eOHOM ILJIaHe
CornacHo denepansHoMy 0a3uCHOMY y4eOHOMY TUTIAHY /ISt 00pa30BaTENbHBIX YUIPEKICHHN
Poccuiickoit @enepanun Ha uzyueHue Gusnka B 9 kiacce oTBoAUTCA 3 4 B Hezento, Bcero 102 u.

YMK:ABTtopckas nporpamma A.B. Ilepbiikun

[Iporpamma no ¢u3KKe Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHMsI COCTABICHA HA OCHOBE
MOJIO’KEHUH M TpeOOBaHUMN K pe3yJbTaTaM OCBOEHUS Ha 0a30BOM YpPOBHE OCHOBHOM
o0pa3oBaTesibHON IporpaMMmel, ipeacTaBieHHbIx B PI'OC 00O, a Taxke ¢ yuétoM ¢eaepaibHON
paboueil mporpammbl Bociutanus 1 Konnenmuu npenogaBanus yaueOHoro npeamera «Duznkay.

CopneprkaHue MporpamMmsbl 1o (pU3UKE HAMPABICHO Ha YIOBJIECTBOPEHHUE TOBBIIICHHBIX
3ampoCOB 00YJAIOIINXCSI, CTPEMSIINUXCS K 00Jiee TITyOOKOMY OCBOEHHUIO (PM3NUYECKUX 3HAHUH, 1 HA
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHOU TPaMOTHOCTH oOydatouuxcs. B mporpamme mo ¢usuke
YYHUTBIBAIOTCSI BO3MOYKHOCTH yueOHOTO TipeaMeTa B peanuzaiuu TpedoBanuii ®I'OC OO0 k
IUITAHUPYEMBIM JIMYHOCTHBIM M METANpEeAMETHBIM pe3yabTaTaM 00y4eHHUs, a TAKKE
MEXKIIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB HA YPOBHE OCHOBHOI'O OOIIEr0
oOpa3oBaHwUsI.

[Tporpamma 1o ¢pu3nkKe ycTaHABIUBAET pACIpeleIeHue yUeOHOTro MaTepHaa 1o rojgam
o0y4eHus (1Mo KaaccaMm), peJyiaraeT MPUMEPHYIO MOCIIe10BaTeIbHOCTh U3YUCHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTUS IPEAMETHOIO COACPKAHUA U YUETE BO3PACTHBIX OCOOCHHOCTEN
o0y4aromuxcsl.

[Iporpamma no ¢pusuke pazpaboTaHa ¢ L€JIbI0 OKa3aHUS METOINYECKOHN TOMOIIN YUUTEIIO B
CO3JIaHUH paboyeii MPOrpamMMbl 0 y4eOHOMY IPEMETY.

®dusuka ABISETCS CUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX MTPEIMETOB,
MOCKOJIbKY (PM3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, U3y4aeMbIX XUMHEH,
Ouosoruei, actpoHoMHeN U pu3ndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO



KapTUHY MHUpa, IPeI0CTaBIIsAeT Hanboee iCHbIe 00pa3iibl MPUMEHEHHS] HAYYHOTO METOIa
MO3HAHUS, TO €CTh CI0cO00a MOTYyYEHHS! JOCTOBEPHBIX 3HAHUI O MUpE.

Opna U3 riaaBHBIX 33124 GU3UYECKOT0 00pa30BaHUs B CTPYKTYpe 00111ero o0pa3oBaHus
COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH M MHTEpeca K HayKe Y
00 yJaronmxcsi.

N3yuenne ¢puznku Ha 6a30BOM ypOBHE MPEINOIaraeT yBEPEHHOE BIaICHUE CIIECTyIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAYYHO OOBSICHATH SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

UHTEPIIPETUPOBATh JaHHbIE U UCIOIb30BaTh HAYUHbIE JOKA3aTEIbCTBA JJISl MTOTY4YEHHUS
BBIBOJIOB.

Henu nzydyenus: Gpu3mMKku Ha YpOBHE OCHOBHOTO 00IIIero 0Opa30BaHuUs OMPE/ICIICHBI B
Konuenmuu npenonaBanus yueoHoro npeamera «Pu3uka» B 00pa3oBaTeIbHBIX OPraHU3AIIX
Poccuiickoit @enepanuu, peanu3yonmx OCHOBHbIE 00111€00pa30BaTEeIbHbBIE POTrPaMMBbl,
yrBep)kAEHHOM pemienneM Komernn Munucrepcrsa npocselenus: Poccuiickoit @enepanyu
(mpotoxou ot 3 nexadpst 2019 r. Ne [1IK-48H).

Henu n3ydyenus pu3uku Ha 6a30BOM ypOBHE:

pa3BHUTHE UHTEPECA U CTPEMJIICHUS 00YyJaIOIIUXCs K HAYYHOMY U3YUEHHUIO IPUPOIbI,
pa3BUTHE UX MHTEJUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEJICTABICHUI O HAYYHOM METO/I€ MO3HAHUS U (POPMUPOBAHUE
HCCIIEI0BATENILCKOTO OTHOIIECHUS K OKPY>KAIOLIUM SIBJICHHSIM;

¢dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dopMupoBaHNE YMEHHI PUMEHTH (PU3UUYECKUE 3HAHUS U HAYYHBIE IOKA3aTEeIbCTBA JUIS
OO0BSICHEHUS OKPYKAIOIIHX SIBJICHHUIA;

(dbopMHpOBaHUE IPEICTABICHUH O POIK PUIUKH JIJTsI PA3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE IPECTABICHUN O BOBMOXKHBIX chepax Oymayieit mpodeccuoHaaIbHON
NeSITEIbHOCTH, CBA3aHHON C (PM3UKOM, MMOATOTOBKA K JlajbHeleMy 00y4eHHI0 B 3TOM
HaIpaBJICHUY;

(dbopMupoBaHrE TOTOBHOCTH K JajbHEHIIEMY U3yYeHUIO (U3HUKH HA YIITyOJIEHHOM YPOBHE B
paMKax COOTBETCTBYIOIIUX MPOQUIeii 00yueHUs: Ha YPOBHE CPEIHETO 00IIETo 00pa3oBaHusl.

JlocTikeHe ATHUX Lesiel MporpaMMBbl IO (PU3UKE Ha yPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHUs 00ECIIEYMBACTCS PEIICHUEM CIICTYIOINX 3a/1a4:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXaHUYECKUX, TEIJIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHHSX;

npuoOpeTeHne YMEHHU aHaTu3upPOBaTh U OOBSICHATH PU3NYECKUE SIBJICHHUS HA OCHOBE
M3YYEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHHS PACUETHBIX M KaUeCTBEHHBIX 3a71a4, TPEOYIOLUX CO3aHus U
MCTIOJIb30BaHUS (PU3UUECKUX MOJICNICH, BKIIIOYAsi TBOPUYECKUE U TIPAKTUKO OPUEHTUPOBAHHBIC
3a/1a4u;

pa3BUTHE UCCIIEIOBATEIBCKIX YMEHHUIA: HAOIIOAATh SIBICHUS U U3MEPATH (PU3NIECKHE
BEJIMYMHBI, BEIIBUTATh TUIIOTE3bI U MIPEJIarath SKCIEPUMEHTATbHBIE CTIOCOOBI HX TIPOBEPKH,
IUTAHUPOBATh U IPOBOAUTD OIBITHI, IKCIIEPUMEHTAIbHBIE UCCIIEOBAHNS, aHATU3UPOBATh
MOJIy4YeHHBIC JaHHBIC U JIeJaTh BHIBOBL;

OocBOoeHHE PUEMOB pabOTHI ¢ HHPOpPMaLKEH PU3MIECKOTO COEpIKaHMs, BKITFOYas
nH(GOPMAILIHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKU, HHTEPIPETALIUS U KPUTUUECKOE OLICHUBAHUE
uHpOpMaIUn

3HAKOMCTBO O chepamu MpoeccCHOHANBHOMN 1eATeIbHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha IOCTHKEHUAX (PU3NUECKON HAYKH.



O011ee yncIo 4acoB, pEeKOMEHI0BAaHHbIX JJIS M3y4eHUs! GU3UKU Ha 6a30BOM ypoBHe, — 238
yacoB. B 7 kitacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B HeJen), B 9
kiacce — 102 yaca (3 yaca B Hegento). [Ipeqnaraemslii B mporpamme mo (u3nke nepeyeHb
71a00paTOPHBIX U MPAKTHUECKUX PAOOT SABISIETCS PEKOMEHIATEIBHBIM, YYUTEIh JIEIaeT BHIOOD
MIPOBEICHNUS J1abOPATOPHBIX padoT U

OTIBITOB C YUETOM MHIUBUAYAIEHBIX OCOOCHHOCTEH 00yJarOIIuXCsl, CIIUCKA
HKCHEPUMEHTAJIbHBIX 3aJaHUH, ITpeJIIaraéMbIX B paMKaX OCHOBHOTI'O TOCYJAapCTBEHHOTO 9K3aMeHa
o Qusuke.

9 KJIACC
Pa3nen 8. Mexanunueckue siBJIeHUsI

Mexanunueckoe npuxeHue. MarepuanbHas Touka. CriocoObl OMMCaHNus MEXaHUYECKOT O
IBUKCHUS: TAOJIMYHBIN, rpadudeckuii, ananutuaeckuit. Cucrema orcuéra. OTHOCHUTETHLHOCTh
MEXaHHYECKOT'O JIBHKEHUSI.

BekTopHble BeIMUHMHBI, ONIEPALIMK C BEKTOPAMHU, MPOEKLUU BeKTOpa. Pagnyc-BekTop
MaTepuaIbHON TOUKH, IEPEMEIEHNE Ha INTIOCKOCTU. PaBHOMEpHOE MPSAMOIMHENHOE JBUKEHUE.
HepasaomepHoe npsiMosnHeiHoe aBrkeHne. CpeiHss 1 MTHOBEHHAs! CKOPOCTh Teja IpU
HEPAaBHOMEPHOM JIBH)KCHHH.

Yckopenne. PaBHOyCKOpeHHOE IPSMOJIMHEHOE TBMKEHUE. Y CKOpEHHE CBOOOTHOTO
nageuusa. OneITel I anuies.

I'padmueckas uHTEpHIpETALIUS YCKOPEHHSI, CKOPOCTH, IPOHACHHOTO ITyTH U MIEPEMEIICHUS
JUTSL IPSIMOJIMHEMHOTO JIBHXKEHHUSL.

JIBuxeHue Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

JIBrkeHue 1o okpyx’HOCTH. JInHeliHas CKOpOCTh, YIIIOBasi CKOPOCTh, IEPUOJT U YACTOTA
oOpamieHus Py PaBHOMEPHOM ABIKEHHH M0 OKPY>KHOCTH. CKOPOCTh M YCKOPEHHE TIPU IBHKCHUN
10 OKPYKHOCTH.

Bexkrtop cunbl. PaBHOAElHCTBYIOIIIAS CUita.

[Iepsriii 3axkoH HeroToHa. Bropoit 3akoH Hetotona. Tpernii 3akoH HeroTona. [IpuHumn
CYNEPHO3ULIMH CUII.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuia TPEHUs CKOJIbKEHHUS, CUJIa TPEHUS
MoKos, Ipyrue Buabl Tperns. KoagduuueHt tpenus.

JIBr>KeHME Tell IO OKPYKHOCTH TOJ I€HCTBUEM HECKOJIBKUX CHIL.

3axoH bepHynu u nogbEéMHas cuia Kpbelia. CoBpeMEHHbBIE JIeTaTeIbHbIE alllapaThl, CyAa
Ha TIOJIBO/IHBIX KPBUIbSAX, aHTUKPBLIO HA CKOPOCTHBIX aBTOMOOMJISX. JIBI)KEeHUE TToe3/1a Ha
MAarHUTHOM MOJYLIKE.

Cuiia TSXKEeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. [[BUKEHUE Tell BOKPYT TPABUTALIMIOHHOTO
1eHTpa (B ToM yucie mianet Bokpyr Comnnia). [lepas kocMuueckasi ckopocts. HeBecomocTs u
NEPETPY3KH.

PaBHOBecue maTepuanbHOM TOUKU. AOCOTIOTHO TBEPAOE Teo. PaBHOBecue TBEPAOTO TEna C
3aKpEIUIEHHON OChIO BpaweHus. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynbce Tena. M3mMenenne umnyinbca. UMOynbe cuiibl. YIPYyroe U HEynpyroe
B3aUMOJIEHCTBHUE. 3aKOHBI U3MEHEHMSI U COXPAHEHUS UMITYJIbca. PEakTUBHOE JBUKEHHE.

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cuit TsxkecTH, ynpyroctu, TpeHusi. CBs3b
sHEepruu 1 padoTsl. [loTeHIManbHas SHEPrus Teja, MOJIHATOTO HaJl HOBEPXHOCTHIO 3€MJIH.
[loTenumanbHas sHEprUs c:xkatoi npyxuHbl. Kunetnueckas sueprus. Teopema 0 KHHETHUECKOM
SHEpruu. 3aKOH U3MEHEHUS U COXPAHEHUS MEXaHNUECKON YHEPrHH.

Jlemoncmpayuu

Habmronenne MexaHn4eckoro JIBUKEHHS TeJla OTHOCUTENIbHO Pa3HbIX TEJI OTCUYETA.

CpaBHeHME NyTel U TPACKTOPUMA JBUKEHHSI OJJHOTO U TOTO K€ TeJla OTHOCUTENBHO Pa3HbIX
TEeJI OTCYETA.



N3mepenune ckopocTy U YCKOPEHUS PSIMOJIMHEUHOTO IBUKEHUS.

HccnenoBanue mpu3HakoB paBHOYCKOPEHHOTO JBMXeHUs. HabmoneHue NBIKeHHs Tela 1Mo
OKPY>KHOCTH.

Habmronenne MexaHn4ecKux sIBJICHUH, TPOUCXOASIINX B cucTteMe oTcuéra «Tenexka» nmpu
e€ paBHOMEPHOM M YCKOPEHHOM JIBYKEHUH OTHOCUTENBHO KaOWHETa (PU3UKH.

HabGuroteHne paBHOBeCHs TeJI, CBOOOTHOTO TAICHUS, KOJICOaHUs MasiTHAKA B
MHEPUUAIbHBIX CUCTEMAaX KaK MOJITBEPKACHUE MPUHIIUIIA OTHOCUTEIBHOCTH. 3aBUCUMOCTh
YCKOPEHHS Tejla OT €ro MacChl U ACUCTBYIOIICH HA HETO CHJIBI.

HaGmronenue paBeHcTBa CUJI MPU B3aUMOJICHCTBUU TEll.

N3menenue Beca Tena npu yCKOPEHHOM JIBHYKEHUU.

[Iepenaua umnysnbca npyu B3aMMOAEHCTBUU TEL.

[IpeoOpa3zoBanus 3HEPrUuy Mpu B3auMoaecTBru Tei. CoXxpaHEeHHEe UMITYJIbCa MPU
a0COJIIOTHO HEYNIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITYJIbCa MPU YIIPYTroM B3auMoaeiicTBuu. Habmonenre peakTuBHOTO
JIBUKEHUS.

CoxpaHeHue SHEepPruu Mpu cBOOOTHOM MaJCHUH.

CoxpaHeHue YHEpruu IpH JIBIKEHUH TeJla O/ ISUCTBUEM MPYXKUHBL. JlabopamopHule
pabomuwl U onvimol

KonctpynpoBanue Tpakrta Jjisi pa3roHa U JajdbHEHIIETO PAaBHOMEPHOIO IBIXKEHUS [IApUKa
WJIU TEJIEKKHU.

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS IapuKa 110
HAKJIOHHOM IIJIOCKOCTH.

OrnpezeneHne yCKOpeHus Tea MpU PaBHOYCKOPEHHOM JIBI)KEHHUH 110 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU TIPU PAaBHOYCKOPEHHOM JIBHKEHUH 0€3
Ha4aJIbHOW CKOPOCTH.

[TpoBepka rumnoTe3bl: €Ciau MpU PaBHOYCKOPEHHOM JBUKEHUH 0€3 HaYallbHOM CKOPOCTH
IYTH OTHOCSITCA KakK psiJi HEYETHBIX YHCETT, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue IBHKEHUS Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOIBKEHHS OT CHJIBI HOPMAJIBHOTO J1aBJICHUS.

Onpenenenne ko umeHTa TpeHusl cKobxeHus. Onpesenenne )KECTKOCTU MPYKUHBL.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BOZHUKAIOIIEH B MIPYKUHE, OT CTETICHU
nedopMaluy Npy>KUHBL.

Onpenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JABM)KCHUU TeJla IO TOPU30HTAIEHOM
MMOBEPXHOCTH.

Onpenenenre pabOThI CUIIBI YIPYTOCTH MPU NOABEME IPy3a C UCTIOIB30BAHUEM
HETOABUKHOTO U MOJIBUKHOTO OJIOKOB.

Pa3nen 9. Mexanuveckue KoJieOaHUs U BOJHBI

KonebarensHoe aBmkeHne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOAHUH: IIEPUO]T, 9aCcTOTa,
amruintyna. 'apmonnyeckue konebanus. 3aTyxaromue konebanus. BeiHy X 1eHHbIe KoeOaHus.
Pe3onanc.

MatemaTnueckuil U Npy>KUHHBIA MasTHUKH. [IpeBpaliieHue suepruu npu KojaedaTeabHOM
JBUYKEHUU.

Mexanudeckue BoIHbL. [[po1obHbIE U TONIepeYHbIe BOIHBI. CBONCTBA MEXaHUYECKUX
BOJIH: UHTephepeHtus u qudpaxius. J[muHa BOJTHBI M CKOPOCTh €€ pacipoCTpaHEHUS.
MexaHudeckue BOJIHBI B TBEPJOM TeJle, CEICMUYECKHUE BOIHBI.

3Byk. PacmipocTpanenue u oTpakeHue 3ByKa. [ poMKOCTb 3ByKa M BbICOTa TOHA. Pe3oHaHC B
akyctuke. MH(ppa3Byk u ynbTpasByk. Micnonb30BaHue yabTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Jlemoncmpayuu

Haburonenne xosnebanuii Ten o AEMCTBUEM CUJIBI TSKECTH U CUIIBI YIIPYTOCTH.



HaGmonenue xoneGanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabnroneHne BeIHYKIIEHHBIX KOJICOaHUH 1 pe3oHaHca. PacripocTpaHeHue mpo10IbHBIX H
MOTIEPEYHBIX BOJIH (Ha MOJICIIN).

Hab6mronenue natepdepeHuu u 1udpakiiyi BOJIH HAa TOBEPXHOCTH BOJIBI.

HabGmroieHne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUH PE30HAHC.

JlabopamopHvle pabomul u onvimol

OnpenesneHre YacTOThl U Meproia KojaeOaHuil MaTeMaTHYeCcKOro MasiTHUKA.

OmnpeneneHre YacTOTH ¥ MEPHOAA KOJICOAHUH MPYKHUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NeproAa KojaeOaHu rpy3a Ha HUTU OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepro/ia KOeOaHUH MPYKUHHOTO MasTHUKA OT MacChl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpPHO/Ia KOJIeOaHUil rpy3a, MOIBEIICHHOTO K JICHTE, OT MAaCCHI
rpysa.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ITEpHOJIa KoJIeOaHU MPYKMHHOTO MasiTHUKA OT
MAaccChl rpy3a 1 KECTKOCTH MPY>KUHBL.

H3mepenne yckopeHusi CBOOOHOTO MaIeHusl.

Pa3nea 10. D1eKTpOMarHuTHOE NOJI€e U 3J1eKTPOMATrHUTHbIE BOJTHBI

DNeKTpOMarHUTHOE MoJie. DJIeKTPOMarHUTHbIE BOJIHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 3MeKTpOMarHuTHBIX BOJH. McTIOb30BaHUE AIEKTPOMArHUTHBIX BOJH JJISI COTOBOM CBSI3H.
Panuonoxamus. KocMuueckas cBs3b.

DJeKTpoMaruuTHas npupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETA:
uHTEephepeHys 1 AudpaKius.

Jlemoncmpayuu

CBoiicTBa 27IEKTPOMArHUTHBIX BOJH.

WNnTepdepentus u audpakxius cBera.

Jlabopamophvle pabomul u onvimol

N3yueHne cBOCTB AIIEKTPOMArHUTHBIX BOJIH C IIOMOIMIBI0 MOOMIIBHOTO TenedoHa.

[IpoBenenue onbITOB IO HAOIIOICHUIO HHTEp(EepEeHITUN U TUPPAKITUN CBETA.

Pa3nea 11. CBeToBble sIBJIEHUS

JlyyeBast MoJiesIb CBETa U TeoMeTpuyeckas ontuka. Mictounuku ceeta. [Ipsmonuneiinoe
pacrnipoctpanenue cBeta. 3armenus Connna u JIyasl. Otpaxenue cBera. [Inockoe 3epkano. 3aKoH
oTpaxkeHus cBeta. [locTpoeHne n3o0paxxeHuit, ChOPMHUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBeta. 3akoH mpenomiieHus ceera. [loaHoe oTpakeHue cBera.
Hcrionb30BaHUE MOJTHOTO OTPAKEHHSI B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS CBSI3b.

Jlunza, xon ydeit B muu3ze. @opmyna TOHKOM JuH3bL. [locTpoeHne n300pakeHni,
c(hOpMHUPOBAHHBIX TOHKOU HH30M. OnTHYecKas cucreMa ¢oToanmnapara, MUKPOCKOTa U
Teneckomna. ['na3, kak ontuyeckas cuctema. bIuzopykocTs U 1adbHO30PKOCTb.

Paznoxenne 6enoro cBeta B criektp. OnbiTel HetoToHa. CliokKeHUE CTIEKTPaTbHBIX I[BETOB.
Jlucnepcus cBeta.

Llemoncmpayuu

[IpsmonuHeiHoe pacipocTpaHeHHE CBETa.

OtpaxkeHue cBeTa.

[Tonmyuenue n300paxeHuii B MIOCKOM 3epKale.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xona ny4eil B cobuparolei JInH3e.

Xop nyuel B pacCeMBarONICH JIMH3E.

[Tony4yeHune n300pa>keHUI ¢ TOMOIIBIO JIUH3.

[Mpunnmn neiicTBus Goroanmnapara, MUKPOCKOTA U TEIECKOTIA.

Monens rimaza.



Pasnoxxenue 6enoro cBeTa B CHEKTP.

[Tomyuenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX [[BETOB.

JlabopamopHvie pabomol u onvimol

HccnenoBanue 3aBUCHMOCTH yIJla OTPaXXEHHUsI CBETOBOT'O JIyda OT yrija MaJIeHusl.

N3yuenue cBoiicTB N300pakeHHs B IUIOCKOM 3€pKale.

HccnenoBanue 3aBUCMMOCTH yIJla IPEJIOMIIEHUS OT YIJla MaJleHHs CBETOBOIO JIyda Ha
TPAHUIIE «BO31YX—CTEKIIO».

[Tony4yenune n300paXkeHN ¢ TTOMOIILI0 COOUPAFOITICH JIMH3BI.

Onpenenenrie HOKYCHOT'O PACCTOSHUS M ONTUYECKON CUIIbI COOMPAIOIIEH JIMH3BI.

OnbITHI 110 Pa3JI0KEHHUIO OEJIOT0 CBETA B CIEKTP.

OMNBITHI 110 BOCTIPUATHIO IIBETA TIPEIMETOB P UX HAOIOICHUN Yepe3 IBETOBbIC (DUIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUSI
OmnbiTel Pe3epdopna u nnanerapuas moaens aroma. Moaens aroma bopa. Mcnyckanue u
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHTHI. JInHEHYaThIe CIIEKTPBI.

PanuoaxtuBHOCTE. Anb(a-, 6eTa- 1 ramma-u3nydenus. CTpoeHre aTOMHOTO SApa.
Hyxnonnas Mogens aroMHoro siapa. M3oronsl. PaguoaktuBHblie nipeBpaienus. [lepuon
noytypacnaja aTOMHbIX sifiep. JlelicTBre paguoaKkTUBHBIX U3JIyY€HUI Ha )KUBbIE OPTaHU3MBI.
3amuTa OT paJuo0aKTUBHOIO U3ITyYEHUS.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apAI0BOTO U MAaCCOBOI0 YUCEN. DHEPIUs CBA3U
aTOMHBIX sifiep. CBsA3b Macchl U SHepruu. Peakuuu cunTtesa u neneHus saep. MICToOYHUKY SHEpTUH
Connua u 3BE31. SlnepHas sHEpreTuka. DKOJIOTHYecKue MpoOIeMBbl IEPHON SHEPTeTUKH.

Jlemoncmpayuu

CHexTpsl U3JIy4eHHs U MOTJIOLIEHHUS.

CrieKTphl pa3In4HbIX Ia30B.

CrnexTp BoJopoa.

Habmronenne TpekoB B kamepe BuibcoHa.

Pabora cuéTurka HOHU3UPYIOUIUX U3TyISHUH.

Peructpanus uznydeHust npupoAHbBIX MUHEPAJIOB U POAYKTOB. JlabopamopHvle pabomul u
OnbvlMmol

Habmroienne CriomHbIX U TMHEHYaThIX CIIEKTPOB U3ITYUECHHUS.

HccnenoBanue TpeKOB: U3MEPEHHE YHEPTUU YACTULIBI IO TOPMO3HOMY ITyTH (110
dororpadusm).

W3mepenune paanoakTUBHOTO (poHA.

IHoBTOpHUTENBbHO-0000 AU MOTYJIb

[oBTOpUTENHEHO-00001IAIONINI MOYIb IPEAHA3HAYCH I CUCTEMaTH3allui 1 0000IIeH s
MIPEIMETHOTO COACPKAHUSI U OTbITA IEATEIbHOCTH, MPUOOPETEHHOTO TP U3YYEHUU BCETO Kypca
¢bu3uKy yrayOonEHHOrO YPOBHS, a TAKXKe JUIsl TOATOTOBKH K OCHOBHOMY I'OCYIapCTBEHHOMY
AK3aMeHy 10 (pu3uKe.

B npouiecce n3yueHus JaHHOIO MOAYJISl PEAJIM3YIOTCS M MOJIY4aroT JajbHeNIee pa3BUTHE
yueOHbIe JeiCTBHs, 00ecTIeYnBaIOLINe JOCTHKEHUE PEIMETHBIX U METAaIPEIMETHBIX PE3YJIbTaTOB
oOyueHusi, pOpMUPOBAHNE ECTECTBEHHO-HAYYHON TPAMOTHOCTH: OOBbSICHEHHE U ONKUCAHUE SBJICHHIMA
Ha OCHOBE MpUMEHEeHUs (U3NUYECKUX 3HAHUM, UCCIIeIOBATEIbCKUE ACMCTBUS (BbIIBI)KEHUE
TUIOTE3, IOCTAHOBKA LEJIM U IUIAHWPOBAHUE UCCIIEIOBaHMs, aHAJIN3 JaHHBIX U OJTy4YeHHE
BBIBOJIOB).

[IpenmoururtenbHOM POpMOI OCBOSHUS MOAYIIS SBJISIETCS MTPAKTHKYM, TIPOTpaMMa KOTOPOTO
BKJIIOYAET:

peleHue 3aa4, OTHOCSAIIMXCS K pa3IMyHbIM pa3ziesiaM U TeMaM Kypca (pU3HMKH, B TOM
quclie 3a/]a4, UHTETPUPYIOIINX COJAEPKaHUE Pa3HBIX Pa3/IesioB;



BBIMOJTHEHHE J1a00PaTOPHBIX pabOT U OMBITOB (BKIItOUasi pabOTHI U OMBITHI U3 TEpEeYHEH K
pazzenaM Kypca) B YCIOBHSIX CAMOCTOSITEIBHOTO TUIAaHWPOBAHUS [TPOBEICHUS UCCIIEOBAHMS,
BbIOOpa M 0OOCHOBAHUS METOJIa U3MEPEHMS BEJIMUMH, COOPKU 3KCIIEPUMEHTAIbHOW YCTaHOBKH;

BBITNIOJTHEHHE TIPOOJIEMHBIX 3aJaHUH IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3a1aHus 1o
€CTeCTBEHHO-HayYHOU TPAaMOTHOCTH), B TOM YHCIIE 3aJJaHUH C MEXIPEAMETHBIM CO/IEP)KaHUEM;

paboTy HaJ TPYNIIOBBIMU WIIM HHIWBUIYAIBHBIMU TIPOEKTAMH, CBSI3aHHBIMHE C COJICPKAHUEM
Kypca QpU3HUKH.

N3ydenne noBTOPUTENbHO-0000IIAIOIIETO MOAYJI MOXKET 3aKaHUMBATHCS TPOBEICHUEM
JMAarHOCTUYECKOM paboThI 3a Kype (PU3UKHU YIiyOJIEHHOTO YPOBHSI, BKIIOUAIOLIEH 3a/JaHHUs Pa3HOTO
YPOBHS CIIOKHOCTH. Pe3ybTaThl BBIMOIHEHUS THATHOCTUIECKON pabOThl MOTYT MTOKa3bIBATh
CTETEeHb TOTOBHOCTH OOYYAIOIIMXCSl K OCHOBHOMY IrOCYIapCTBEHHOMY 3K3aMEHy Mo (pu3uke, a
TaK)Xe CBUAETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAY4YHOI IPaMOTHOCTH

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

N3ydenue hpu3nKku Ha ypOBHE OCHOBHOTO 00IIIer0 00pa30BaHus HAMPABIEHO HA
TOCTHKEHHE JTMYHOCTHBIX, METAIIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIIbHBIX PE3yIbTATOB.
JIMYHOCTHBIE PE3YJIbTATHI

B pesynbrate u3ydenust GU3MKU Ha ypOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHus y
oOyuatolerocs 0ynyT copMUpoOBaHbI CIEIYIOIINE JUYHOCTHBIE PE3yAbTaThl B YACTHU:

1) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

NPOSIBJIIEHUE UHTEpPECA K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN (PU3NUECKOi
HaYyKH;

[IEHHOCTHOE OTHOIIICHHE K IOCTHKCHUSIM POCCUHCKUX yIEHBIX-(PU3UKOB,

2) rpa:kIaHCKOr0 H TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSI: TOTOBHOCTh K aKTHBHOMY
y4acTHUIO B 00CYX/I€HUU OOIIECTBEHHO 3HAYUMBbIX U ATHUECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHUH (PU3UKHU; 0CO3HAHNE BaXKHOCTU MOPATbHO-3TUYECKUX
MIPUHIAIIOB B ICATEIBHOCTH YIEHOTO;

3) 3cTeTH4eCKOro BOCIMTAHMSA: BOCTIPHITHE SICTETHYECKUX KaueCTB (PHU3HUCCKON HAYKH:
€€ rapMOHUYHOI'O TOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSI: OCO3HAHUE IICHHOCTH (DU3UUECKON HAYKH KaK MOIIIHOTO
WHCTPYMEHTA II03HAHUS MUPA, OCHOBBI Pa3BUTHs TEXHOJIOIMH, BAXKHEMIIEH COCTABIAIOIIEH
KYJIbTYpPbI; ODUEHTAILIMS B IEATEIHLHOCTH Ha COBPEMEHHYIO CUCTEMY HaY4YHBIX MPEACTaBICHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIbI;, pa3BUTHE HAYYHOH JII0003HATEIBHOCTH,
MHTEpeca K UCCIIeI0BATENIbCKON AESITENbHOCTH;

5) ¢popMupoBaHus KYJIbTYPbI 3I0POBbSI H IMOLHOHAJILHOI0O 0JIATOTIOTY YHSI:

0CO3HaHME LIEHHOCTH 0€30MacHOro o0pasa *HU3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MUpE,
BaYKHOCTH IPaBUJI O€30MaCHOT0 TIOBE/IEHUS HAa TPAHCIIOPTE, HA A0POrax, C JIEKTPUUYECKUM U
TEIUIOBBIM 000PYI0BaHHEM B JOMAIIIHUX YCIOBUSX;

c(hopMUPOBAHHOCTH HaBbIKa peIICKCHH, IPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U TAKOTO K
IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOro BOCIIMTAHHUS:

AaKTUBHOE Y4acCTHE B PEIICHUH NPAKTUYECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHu3aliy, Topoja, Kpas) TEXHOJIOTHYECKON U COLIMAIbHOM HAIPaBJIEHHOCTH, TPEOYIOIUX B TOM
qrclie ¥ GU3HYECKUX 3HAHUH;

MHTEpeC K MPaKTUYECKOMY U3yUeHUI0 Ipodeccuii, CBA3aHHBIX C PU3UKOI

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:

OpHUEHTAIMs Ha MpUMEeHeHHe GU3NUECKUX 3HAHUM JIs pelIeHus 3a/1a4y B 00J1acTu
OKpY>KaloIien cpeibl, IJIaHUPOBAHUS MOCTYIKOB U OIIEHKHU MX BO3MOYKHBIX ITOCIIEACTBUMN JIs
OKpY>Kalolleu cpeasl;

OCO3HaHHUE I7100aJIBbHOr0 XapaKTepa 3KOJOrM4eCKUX NpodeM U IMyTel UX pelieHus;



8) amanTanuu K M3MEHSIIOIHMCS YCJIOBHSIM CONMATbHON M IPHPOIHOI Cpebl:

NOTPEOHOCTH BO B3aMMOJICHCTBUY MPH BBITOJIHEHUW UCCIICIOBAHUIA U TIPOEKTOB
(bu3nUYecKoil HaNPaBICHHOCTH, OTKPHITOCTD OMBITY U 3HAHUSM JIPYTHUX;

MIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IS TSIIEHOCTD;

noTpeOHOCTH B (OPMHUPOBAHMH HOBBIX 3HAHUH, yMEHUN (HOPMYIHPOBATH UICH, TOHITHSI,
TUIOTE3bI 0 GU3NYECKUX O0BEKTAX U SBICHUSIX;

OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

IUTAHUPOBAHKUE CBOCTO PA3BUTHS B MPHOOPETEHUN HOBBIX (DM3HMUYCCKUX 3HAHMUIA,

CTpeMJICHUE aHAJIN3UPOBATh U BBISBIISATH B3AaUMOCBSI3U MTPUPOJIbI, 00IIECTBA U YKOHOMUKH, B
TOM YHCJIE C UCTIONIb30BaHNEM (DU3UYECKUX 3HAHUN;

OIICHKA CBOWX JICHCTBUH C YIETOM BIMSHUS HA OKPY)KAIOIIYIO CPEy, BO3ZMOXKHBIX
rJ100abHBIX TOCTIEICTBUM.

METAINPEAMETHBIE PE3YJIbTATHI

B pe3ynbraTe ocBOeHUS MpOrpaMMBbI 10 (PU3UKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus y o0y4qaromierocst Oynyt chopMUpOBaHBI METANIPEAMETHBIE PE3YIIbTATHI,
BKJIIOUAIOIIUE TIO3HABATEIbHbIC YHUBEPCAIbHBIE YUEOHbIE IeHCTBUS, KOMMYHUKATUBHBIC
VHHUBEPCAIBLHBIC yICOHBIC IEHCTBUS, PETYIISITHBHBIC YHUBEPCAIBHBIC yUeOHBIC ICHCTBUS.
Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe el CTBUS

Ba3oBble Jjornyeckue neicTBUA:

BBISBJISITh U XapaKTePU30BaTh CYIICCTBCHHbBIE MPU3HAKU OOHEKTOB (SIBICHUI),
KJIacCU(UITUPOBATH HX;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pacCMaTpUBaEeMbIX (aKTaxX, JaHHBIX U
HAOJTFOICHUSAX, OTHOCSIIUXCS K (PU3NICCKUM SIBIICHUSIM;

BBISIBJISITH IPUUMHHO-CIICCTBEHHBIE CBSI3U NIPU M3YYCHUU (DU3MUECKUX SIBICHUN U
MIPOIIECCOB, JIENATh BBIBOJIBI C UCIIOJIB30BAHUEM JICTYKTHBHBIX M HHIYKTHBHBIX YMO3aKIIOUCHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AIX (PU3NIECKUX BEITUYNH;

CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHol (pu3nueckoi 3aaun (cpaBHEHUE
HECKOJIbKUX BapUAHTOB PEILIeHUs], BRIOOp Hanbosee MoAXOIAIIET0 ¢ YIETOM CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPHECR).

ba3zoBbie ucciiefoBaTe/ibCKHE 1eHCTBUS:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKUNA HHCTPYMEHT O3HAHUS;

MIPOBOJIUTH IO CAMOCTOSTEIHHO COCTABIICHHOMY ILJIaHY OTIBIT, HECIIOKHBIA (DU3UUECKHIA
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIICI0BaHNE (PU3NICCKOTO SIBIICHHS

OILICHUBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTHh HH(DOPMAIIHIO, TOJTYICHHYIO B XO/I€
WCCIICIOBaHUS WU SKCTICPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBATH OOOOIIEHHS U BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, OTIBITA, UCCIICIOBAHMUS;

IIPOrHO3UPOBATh BO3MOXHOE JasibHelIIee pa3BuTue (U3NUECKUX MPOILIECCOB, a TAKKE
BBIIBUTATh MPEINONI0KEHUS 00 MX pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pabora ¢ ungopmaumeii:

MPUMEHSTH Pa3JIMYHbIC METOJIbI, HHCTPYMEHTBI U 3aIIPOCHI IIPH IIOUCKE U 0TOOpE
nH($OpPMaIIMY WM TaHHBIX C YYETOM MPENIOKEHHON yueOHOo# pu3ndeckoii 3a1auu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIMIO PA3IMUHBIX BUI0B
1 (OpM NpeCTaBICHUS;

OILICHUBATh HAIEKHOCTh MHPOPMAIUH 110 KPUTEPHSIM, TPEITI0KEHHBIM YUUTEIEM UITH
c(OPMYITUPOBAHHBIM CAMOCTOSITEIILHO;

CaMOCTOSITENIEHO BBIOMPATH ONTUMAIBHYIO (POpMY TIpeicTaBiIeHHs MHDOPMAINH U
WLTIOCTPUPOBATH peliaeMble 3a]]a9H HECJIIOKHBIMHU CXeMaMHU, TnarpaMMaMi, HHOH TpaduKoi 1 X
KOMOWHAIIHSIMHU.



KOMMYHI/IKaTI/IBHLIe YHUBEpPCAJbHLIC y‘leﬁl—lble JeHCTBUA:

B X0JI¢ OOCYXXJIeHHs y4eOHOT0 MaTepuala, pe3yIbTaToB JIA0OPATOPHBIX padOT U IPOESKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOi TeMbI 1 BHICKAa3bIBATh UCH, HAIICTICHHbIE Ha
pelieHue 3a1a4u 1 MoJIIep KaHue 0J1aroKenaTeIbHOCTH OOIIEHNS,

COTIOCTABJISITh CBOU CYXKJICHUS C CY’KIECHUSMU APYTUX YYACTHUKOB JIMaora, OOHapyKHUBaTh
pasiauyure U CXOACTBO MO3UIIHI;

BBIPAXKATh CBOIO TOUKY 3PEHUSI B YCTHBIX M MUCbMEHHBIX TEKCTAX;

MyOJTUYHO MPEACTABISATh PE3YJIBTATHI BBITIOJIHEHHOTO (DPU3MUECKOTO0 OIbITa (IKCTICPUMEHTA,
UCCIIeIOBaHUS, TIPOCKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIWBUIYAIbHON pabOThI Mpu
pElIeHUH KOHKPETHON (hHU3HUecKOi mpoOIeMbl;

MIPUHUMATh LEJIM COBMECTHOM AEATEIIBHOCTH, OPraHU30BbIBATH IEUCTBHUS 11O €€
JOCTHKEHHIO: pacCIpeleIsiTh POJId, OOCYXKAAaTh MPOLIECCHI U PE3yIbTaThl COBMECTHOM paboThI,
000011aTh MHEHUS HECKOJIBKUX JIFOICH;

BBITIOJHATH CBOIO YacTh PaOOThI, JOCTUTAs KAUECTBEHHOTO Pe3yNbTaTa MO CBOEMY
HAIpPAaBIICHUIO U KOOPAUHUPYS CBOM JEUCTBUS C APYTUMU YJICHAMU KOMAaH/IbI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
c(hOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBHUS.

PeryasituBHble yHUBepCAJIbHbIE yueOHbIe qeiicTBUS Camoopranu3anms:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUAX, TPEOYIOMIUX IS PEIICHHUs
(bu3NYECKUX 3HAHU;

OPUEHTHUPOBATHCA B PA3JIMUHBIX MMOAXOAAX MPUHATUS pEeUICHUH (MHAUBUAYAIbHOE,
MPUHSTHE PEILICHUs B TPYIIE, IPUHATHE PEIICHUI IPYIIon);

CaMOCTOSITENILHO COCTAaBJISITh aTOPUTM pelleHus] GU3MUECKOH 3a/1auu WU TUTaH
HCCIIE0OBaHUS C YIETOM UMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
MpeAJiaraéMble BapUaHThl PELICHUH;

Jienath BEIOOP U OpaTh OTBETCTBEHHOCTH 3@ PEILICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbI HHTEJJIEKT:

JaBaTh a/ICKBAaTHYIO OLICHKY CUTYallH U MIpeAiarath IiaH e€ n3MEeHEHUS;

OOBSICHSITh MPUYHHBI TOCTIKEHUS (HETOCTIDKEHUS) pe3y/IbTaTOB ICITeILHOCTH, 1aBaTh
OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHUBBI B JICSITEIILHOCTD (B TOM YHCIIE B XOJ] BBIIIOJIHEHUS (PU3HUECKOTO
MCCJIeIOBaHMS WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIHCTB, HU3MEHHUBILUXCS CUTYalIU,
YCTaHOBJICHHBIX OIMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YNIbTATA IEJIU U YCIOBUSIM.

CTaBUTH €051 HA MECTO JPYIroro YeJoBeKa B X0/ CIIOPa WM IUCKYCCUM HAa HAYYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYIroro.

NPEAMETHBIE PE3YJIbTATHI

K koniy o0yuenus B 9 kjacce npeaMeTHbIE Pe3yabTaThl HA YIIIYOJIEHHOM YPOBHE JOJKHBI
OTpaxkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHHUI:

UCIIOJIb30BaTh MOHATHUS (CHCTEMa OTCUETa, OTHOCUTENIbHOCTh MEXaHUUECKOTO JBUKECHUS,
HEBECOMOCTH U TMEePErpy3KH, IEHTP TSHKECTH, MEXaHUYECKUE BOJHBIL, 3BYK, HHPPA3BYK U
YIIbTPa3BYK, JIEKTPOMAarHUTHBIE BOJIHBI, PEHTTEHOBCKOE U3JIy4YeHHE, [IIKaja 3JEKTPOMAarHUTHBIX
BOJIH, HICTOYHUKH CBETA, OJIM30PYKOCTh U JAIBHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U TIOTJIONICHHSI,
anb(da-, 6eTa- u raMMa-u3Iy4eHHUs, U30TOIIbI, siIEpHAs U TEPMOsIIepHasi SHEPreTUKa) u
CUMBOJIMYCCKUH S3BIK (DU3UKU MPU PEHICHUH YI€OHBIX M MPAKTUICCKUX 3a]1a4;

YBEPEHHO pazNuyaTh SBIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUHEHOE
JIBUKCHHE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKEHHE, CBOOOTHOE MAJCHHE TEII, IBHKEHUE T10
OKpPY>KHOCTH, B3aUMOJICHCTBHUE TeJl, pABHOBECHE MaTepUAIbHON TOUKH, PEAaKTUBHOE JIBH)KEHUE,
HEBECOMOCTbh, KOJIe0aTeIbHOE IBIKEHHE (TapMOHHYECKHE, 3aTyXaIOIIHE, BEIHYKICHHBIS
Kose0aHus1), pe30HaHC, BOJIHOBOE JIBHKEHHE (PacTIpOCTpaHEHHUE U OTPaKEHUE 3BYKa,



uHTephepeHIus U AU(paKIKs BOJIH), MPIMOIMHEHHOE pacCIpOCTpaHEHUE, OTPaKEHUE U
MIPEIOMJIEHHE CBETA, I0OJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3yio’keHUe Oeoro cBeTa B CIEKTp U
CJIOKEHHE CIEKTPAJIbHBIX [IBETOB, €CTECTBEHHAS PAJUOAKTUBHOCTD, BOSHUKHOBEHHE JIMHEHUATOTO
CIEKTpPa U3JIyYEHUs) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
J€MOHCTPHUPYIOILIHNX TaHHOE (PU3NYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE N3YYCHHBIX (PU3NYECKUX SBICHUHA B OKPYXKAIOIIEM MHpPE (B TOM
yucie Gpusnyeckue sBIeHHUs B IPUPOJE: NPUIMBBI U OTIMBBI, IBHkKEeHUE T1aHeT COoJIHEeYHO
CUCTEMBI, pEaKTUBHOE JIB)KEHHUE )KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH,
3eMJIETPSICEHHE, CEICMUUYECKHE BOJIHBI, IlyHAMH, 3X0, LIBETA TEJI, ONITUYECKUE SIBJICHUS B IPUPOJIE,
OMOJI0rMYecKoe AeMCTBHE BUAMMOrO, YAbTPA(PHOIETOBOIO M PEHTT€HOBCKOIO U3ITYYCHUH,
€CTECTBEHHBII paJItOaKTUBHBINA (POH, KOCMUUYECKHUE JTYUH, PAJJHUOAKTUBHOE U3TYyYE€HUE PUPOTHBIX
MUHEPAJIOB IEUCTBUE PATUOAKTUBHBIX M3IyU€HUN HA OPTaHU3M YelloBeKa), IPU TOM NEPEBOIUTh
MPAaKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIJICNIATh CYILIECTBEHHbBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX
SIBIICHMIA,

OIMCHIBATh U3yYCHHBIE CBOMCTBA TeN U (PU3UYECKHE SBJICHHS, UCTIONB3Ys (pru3nueckue
BEJIMYMHBI (CPEIHSS 1 MTHOBEHHAsl CKOPOCTh TeJla IPH HEPABHOMEPHOM JIBHKEHUH, YCKOPEHHE,
IIEpEMEILEHUE TIPU PABHOYCKOPEHHOM IIPSIMOJIMHENHOM JBUKEHUH, YIJIOBasi CKOPOCTH,
LEHTPOCTPEMHUTENBHOE YCKOPEHHE, CUIIA TPEHHUS, CHIIA YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE
CBOOOHOTO Ma/IEHUsI, BEC TeJa, IEHTP TSHKECTH TBEPIOTO Teja, UMITYJIBC Teja, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHY€eCKasi paboTa U MOIHOCTh, TOTEHIAJIbHAS SHEPTHUs Teja, IOAHATOrO Hajl
MIOBEPXHOCTBIO 3€MJIU, TOTEHLIMAIbHAS SHEPT U CXKATOM MPYKUHBI, KHHETHYECKAsl SHEPTUs, TOJTHAas
MeXaHU4ecKasl YHEeprus, epuojl U 4acToTa KoueOaHUi, Iepruoa MaTeMaTHYECKOT0 U IPYKUHHOTO
MasTHUKOB, JJINHA BOJIHBL, IPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, ITI0KA3ATEIb
IIPEJIOMIICHHUS CPeAbl), IPU OMMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUIT CMBICIT HCIIOJIB3YEMBbIX
BEJIMYMH, X 0003HAYCHHS U €IUHUIIBI (PU3MUECKUX BEIMYMH, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE
JAHHYIO0 (PU3MYECKYIO BEJIMUUHY C IPYTUMHU BEJIMYMHAMH, CTPOUTH I'paMKU U3yYEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BETUUNH;

XapakTepu30oBaTh CBOMCTBA Tell, pU3HUECKUE SABJICHUS U IPOLIECCHI, UCIIOJIb3YsI 3aKOH
COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUU CUJI, IPUHLIUI
OoTHOcUTeNbHOCTHU ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMILYJIbCA, TEOPEMY O
KMHETUYECKOM dHEepruy, 3akoH ['yka, 3akoH bepHyiu, 3aKOHBI OTPaKEHUS U IIPEJIOMIICHHUS CBETA,
(bopMyiTy TOHKOM JIMH3bI, IUTAHETAPHYIO MOJIEb aTOMa, HYKJIOHHYIO MOJIeJIb aTOMHOT'O si/pa,
3aKOHBI COXPAHEHHUs 3apsI0BOI0 M MaCCOBOT'O YHCE IPH AIEPHBIX PEAKLUAX, [IPA ITOM pa3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €0 MaTEMAaTUUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKUE MOEIN PeaIbHBIX 0O BEKTOB, IPOIIECCOB U SBJICHUHN, BELICTATH IPU
3TOM CYILECTBEHHbIE U BTOPOCTETIEHHBIE CBOMCTBA 0OBEKTOB, IPOLIECCOB, ABJICHUMN, TPUMEHATh
¢buznveckne MoJenu Uit O0BSICHEHUS (PH3MUECKUX TPOIIECCOB U PEUICHUs YIeOHBIX 3a1a4;

OOBSICHATh (PU3UYECKUE SIBICHUS, IPOLIECCHI U CBOWCTBA TEJ, B TOM UUCJIE B KOHTEKCTE
CUTYyallMi PAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA, U PEIIATh KAYECTBEHHBIE 33a41, B TOM YHCIIE
TpeOyrolIe YHCICHHOTO OLICHUBAHUS XapaKTEPHbIX 3HAYCHNUH (U3NUECKUX BEJIUUYUH, IIPU ITOM
BBIOMPATH aJIeKBaTHYIO (PU3NYECKYIO MOJIEIIb, BBISIBIISITh IPUYMHHO-CJICICTBEHHBIE CBA3H U
BBICTPAMBATh JIOTHYECKYIO LIETIOYKY PacCyKICHUN U3 2—3 11aroB ¢ ONOPOIl Ha U3yYEHHBIE CBOMCTBA
(bU3HYECKUX SBJIICHUHN, (PU3HUECKUE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH;

YBEPEHHO pellaTh pacu€THBIE 3a7a4UH 110 U3y4aeMbIM TeMaM Kypca (pu3HuKH, BEIOUpas
aJIeKBaTHYIO (DU3MUECKYIO0 MOJIENh, C UCIIOJIb30BAHUEM 3aKOHOB M JOPMYJI, CBSI3bIBAIOIINX
¢du3nyeckne BEJIMYMHBI, 3aIIMCHIBATh KPATKOE YCIIOBHE U Pa3BEPHYTOE peIlIeHUE 3a/jauH, BbISBIISATh
HE0CTaIOIIUE WK N30BITOYHBIE JJaHHBIE, 00OCHOBBIBATh BHIOOP METO/A pEIICHU 3a/1auH,
HCII0JIb30BaTh CIIPABOYHBIE TaHHBIE, IPUMEHITh METO/IbI AHAJIN3a PA3MEPHOCTEH, NCIIOIB30BaTh
rpaduyueckre MeTo bl pEeIIeHus 3a/1a4, MPOBOUTH MaTeMaTHYEeCKUE peoOpa3oBaHus U PACUETHI,



OLICHUBATh PEATUCTUYHOCTh OTYYEHHOTO 3HaUCHUsI (PU3NUYECKOM BEIMYMHBI U ONIPEACIISATh
pa3MepHOCTh (PU3NIECKOI BEITMUNHBI, IOIyYEHHOHN TPU PEIICHUH 3a/1a4H;

pacrno3HaBaTh MPoOIEMBbl, KOTOPBIE MOKHO PEIIUTH IPU MOMOUIH (PU3NIECKUX METOJIOB, U
npeJuIaraTb OpUEHTUPOBOYHBIH CIIOCO0 PEIIeHH s, B ONTMCAHUN UCCIIEIOBAaHHS PACcTIO3HABATh
MpOBepsieMOe MPEATNONIOKEeHHE (THUIIOTE3Y), OLIEHUBATh MPAaBUILHOCTD MOPSIKA TPOBEICHUS
WCCIICIOBAHUSI, HHTEPIIPETUPOBATH MOTYYSHHBIN pe3ybTarT;

IIPOBOJIMTH OTIBITHI IO HAOIIOACHHUIO PU3NUECKUX SBJICHUIN MU (PU3NYECKUX CBONCTB TEJ
(u3y4enue BToporo 3akoHa HeloTOHa, 3aK0HA COXpaHEHUs YHEPTUH, 3aKOHA COXPAaHEHHUS HMITYJIbCa,
neiicTBue 3akoHa bepHymiM 1 BOBHUKHOBEHHE MOIBEMHOM CUJIBI KPbLJIa, 3aBUCUMOCTh IEpHO/Ia
KoJIeOaHU TIPY>KUHHOTO MAasgTHUKA OT MACChl Ipy3a U )KECTKOCTU MPY>KUHBI K HE3aBUCUMOCTH OT
aMIUTUTY]IbI MAJIBIX KOJIEOaHUIl, MPAMOIMHEHHOE PACIIPOCTPAaHEHUE CBETA, Pa3JIoKeHHEe OelIoro
CBETa B CIEKTP, M3YUCHUE CBOMCTB N300paKEHUS B IFIOCKOM 3€pKajie U CBOWCTB H300paXKEeHHUs
npeaMeTra B cOOUparolei JIMH3e, HaOI0IEHUE CIUIONIHBIX U IMHEHYAThIX CIEKTPOB U3ITyYEHUS):
(bopMynHpOBaTH MPOBEPSEMOE PEANOIOKEHHE (THITOTE3Y) O BOSMOXKHBIX pe3yJIbTaTax
HaOJIOACHNH, CAaMOCTOATENBHO COOUPATh YCTAHOBKY U3 N30BITOYHOIO Habopa 000pyA0BaHMs,
OITMCBIBATH XOJ] OBITA U (POPMYITHPOBATH BHIBOIHI;

HPOBOJUTH IPU HEOOXOIUMOCTH CEPHIO NMPSIMBIX U3MEPEHUH, OIpeeIss Cpe/iHee 3HaUYCHHE
M3MEPSIeMOI BEITMUMHBI ¥ ONPEACIISis TIOTPEITHOCTh PE3YABTATOB MPSIMBIX U3MEPEHHUH,
000CHOBBIBaTh BBIOOP crioco0a u3MepeHus (M3MEepUTEbHOI0 IpUOopa MPOBOIUTH KOCBEHHbIE
M3MepeHus: GU3NIECKUX BEITHMUUH (CPETHSISI CKOPOCTh M YCKOPEHHE Tella TIPU paBHOYCKOPEHHOM
JBM)KEHUH, YCKOPEHUE CBOOOAHOTO MaICHHUS, )KECTKOCTD MPY>KUHbI, KOAPPHUIIMEHT TPEHUS
CKOJILKEHUSI, MeXaHW4IecKas padoTa M MOITHOCTh, YaCTOTA U MEPHOJ KOJIeOaHUH MaTeMaTHYECKOTO
U MIPY>KUHHOTO MasiTHUKOB, (POKYCHOE PAaCCTOSIHUE cOOMparoIeli TMH3bI U €€ ONTHYecKas Cuia,
PaaAMOaKTHUBHBIN (POH) C UCIIOJIB30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB: 0OOCHOBHIBAThH
BBIOOp METOJ1a U3MEPEHHSI, MJIAHUPOBATh U3MEPEHUS, CAMOCTOSTENILHO COOUPATh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, BEIYUCIISATH 3HAUEHUE BEJTMUMHBI M aHAIM3UPOBATH ITOTyIEeHHBIE
pe3yiIbTaThl, OLIEHUBAS MTOTPEIIHOCTh PE3yIbTaTOB KOCBEHHBIX U3MEPEHHIA;);

POBOJUTH YKCIIEPUMEHTAIBHBIC NCCIICAOBAHIS 3aBUCUMOCTEH (PM3NIECKUX BEITHUNH
(3aBUCHMOCTb IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauaJbHON CKOPOCTH,
3aBUCHUMOCTB CHJIbI TPEHHSI CKOJIBKEHHSI OT CUJIbl HOPMAJIBHOTO JaBJICHUS, IeproAa KojaeOaHui
MaTeMaTHYeCKOTO MasiTHUKA OT JUTMHBI HUTH, ONPE/IeNIeHUE YCKOPEHUSI CBOOOTHOTO TaICHUS,
UCClIeIOBaHNe U3MEHEHHS BETMYMHBI M HAIIPaBJICHUS WHAYKIIMOHHOTO TOKA, 3aBUCUMOCTD yria
OTpa)KeHHs CBETa OT yIJa MaJIeHus, yIiia MpeJOMIICHHUs OT yIiia MaJeHus CBETOBOTO Jyya,
HCCIIeIOBaHUE TPEKOB: M3MEPEHNE YHEPTHH YaCTHUIIBI IO TOPMO3HOMY MyTH (110 oTorpadusm)):
COBMECTHO C yuuTeneM (popMyInupoBaTh 3a/1a4y U THIIOTE3Y UCCIET0BAHMS, CAMOCTOSTEIEHO
TUTAHUPOBATh UCCIIEI0BAHUE, CAMOCTOATEIBHO COOMPATh IKCIIEPUMEHTANIBHYIO YCTAHOBKY,
MIPECTABISATH MMOJyYCHHbIE 3aBUCUMOCTH (PU3NYECKUX BEITUYMH B BUJIE TaOJIHUI U TPpaUKOB,
OLICHHUBATh MOTPEIIHOCTH, JEJIaTh BBIBOJBI [0 pE3yJibTaTaM MCCIIEeI0BAHUS;

co0Jro1aTh MpaBuiia 0€30MacHOro TpyAa Mpu padoTe ¢ JabOpaTOPHBIM 000PYIOBAaHUEM;

XapakTepru30BaTh NPUHIIMIIBI JEHCTBUS H3yYSHHBIX IPUOOPOB, TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTUYECKHX MPOIIECCOB C ONIOPO HAa UX OMUCAHUS (B TOM YHCIIE: CIIMOMETD, TaTIYHKH
MIOJIOKEHHUS, PACCTOSHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH, IEPUCKOTI, (oToamnmapar,
MHUKPOCKOTI, TEJIECKOTI, ONITHYECKHUE CBETOBOBI, CIIEKTPOCKOII, JT03UMETP, Kamepa BuiibcoHa),
UCTIOJb3Ys 3HAHUSI O CBOMCTBAX (PM3UUECKUX SABJICHUN U HEOOXOAMMBIE (hrU3NUYEeCKHe
3aKOHOMEPHOCTH, MCIIOJIb30BaTh CXEMbI H CXEMaTHYHBIE PUCYHKH H3yYCHHBIX TEXHHUECKUX
YCTPOICTB, U3MEPUTENIBHBIX TPHUOOPOB U TEXHOJOTHUECKUX MPOIIECCOB MPH PEIICHUH Y4eOHO-
MPAaKTUIECKHX 3a/1a4, ONITUYECKUE CXEMBI JIJISl TIOCTPOCHUS H300paKEHUH B IJIOCKOM 3epKaje U
coOuparoIeii JUH3E;

IPUBOJUTH PUMEPHI (HAXOIUTh HHPOPMAIUIO O MIPUMEPAX) MPAKTUIECKOTO
WCTIOJIb30BaHUS (PH3UUECKUX 3HAHHUH B TOBCETHEBHOM KU3HU JIJIsl 0OecTieueH s 0e30MacHOCTH MPH



oOpalieHnu ¢ IpudbopaMu U TEXHUUECKUMH YCTPOHCTBAMHU, COXPAaHEHHUS 3J0POBbs M COOTIOIEHUS
HOPM 3KOJIOTMYECKOT0 MOBEJCHHS B OKpYKAIOIIEH Cpelie;

OCYILECTBIIATH MOUCK HHpOopMaIMu pu3ndYecKoro coaepxanus B lurepuere,
CaMOCTOSITENIbHO (DOPMYTUPYS MOMCKOBBIN 3aMPOC, HAXOIUTh MYTH ONPEACICHUS TOCTOBEPHOCTH
MOJTy4eHHOM MH(POPMALUK Ha OCHOBE UMEIOIINXCS 3HAHUH U JONOJHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPH BBINMOJIHEHUN YU4EOHBIX 3aJaHUI HAyYHO-TIONYJISIPHYIO JIUTEPATypy
(bU3MUECKOro cojiep)kaHusl, CIpaBOUHbIE MaTepHalibl, pecypchl ceTu MHTepHeT, BnaieTs npuéMaMu
KOHCIIEKTUPOBAHUs TEKCTA, IpeoOdpa3oBaHus HHPOPMALIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYIYIO;

C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpMAIUU U3
HECKOJBbKHUX NCTOYHUKOB q)HSI/I‘IeCKOFO COACpKaHM, Hy6HHqHO OpECACTaBIIATh PE3YJIbTAaThI
IIPOEKTHOM MJIM UCCIIEN0BATEIbCKOMN AEATENBHOCTH IIPH 3TOM I'PaMOTHO HUCIIOJIb30BATh N3Y4YEHHBIN
MOHSITUHMHBIN anmapar u3ydaemoro paszzesa GU3UKH U COMPOBOXKAATH BHICTYIIJICHHE MTPE3eHTauei
C y4€TOM 0COOCHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TemaTu4yeckoe IIIAHUPOBAHME.

9 kiace
HaumenoBa Ko [Tporpamm OcHOBHbIE BUJIbI
HUE Pa3/IeNioB U - HOE CO/IEpKaHUE | JACSITEIIbHOCTH 00YYaroUXCs
g | TeM y4eOHOro YECTBO
npeaMera 4acoB
Pa3jen 1. 3akoHbl ABUKEHUS] U B3AaUMOAEHCTBHS TeJl
[Iepemenien 8 Marepuanb AHanu3 u 00CyXIeHue
1 | ue ckopoctn Has TOYKA. Pa3IMYHBIX TIPUMEPOB

Cucrema NepeMeIIeHUE IBUKCHUH.
OTCUETA. OO0cyx1eHHe TPaHuIl
[Tomerenue. MPUMEHUMOCTH MOJEIH
Onpenenenue «MaTepuanbHas TOYKa.
KOOPJIMHATHI Ornrcanue peajibHbIX CIy4acB
JIBIDKYIIIETOCS JBIDKYIIErOCs TeNa pa3IndHbIMU
Tena. criocobamu (ypaBHEHUE, Ta0IuUIIa,
[Tepemerenue rpaduk). AHAIHA3 KU3HECHHBIX
pu CUTYallMi, B KOTOPBIX
IPSMOJHHEHHOM | IIPOSIBIIIETCS OTHOCUTEIBHOCTD
PaBHOMEPHOM JBI)KCHHUE TIEPEMEICHUE.
JBHKECHUM. HaOnronenue cuctemsl Tena
[IpsiMoIMHEHHOE | OTHOCHUTENBHO PA3HBIX TEI
paBHOYCKOpeHHO | oTcué€ra. CpaBHEHME IyTEU U
€ IBUKEHUE. TPAEKTOPUI ABUKEHUS OJTHOTO U
VY ckopeHnue. TOT'O %€ Tela OTHOCUTEIHHO
CxopocTb pa3HbIX Tel OTcYéTa. AHAIN3
npsiMoJIMHelHoro | Tekcra [Nammes o6
PaBHOYCKOPEHHO | OTHOCHUTENBHOCTH JABHKEHUS;
T'O JIBUOKEHUSL. BBITTOJIHEHUE 3a1aHUI TIO TEKCTY
I'pacdux (CMBICTIOBOE UTEHHE).
JBHKCHUSL. Onpenenenue cpeaHeENd CKOPOCTH
NepeMEIICHUE CKOJIbKEHHUS OpyCcKa Win
Tesa mpu JBW)KCHUS IIAPUKA 110 HAKIIOHHOM
IPSIMOJIMHEHOM | INIOCKOCTH.
PaBHOYCKOPCHHO AHaM3 1 00CyXJICHUE
M JIBIDKCHHH 0C3 CIIOCOOO0B IPUOIMKEHHOTO
HaYaJIbHOM

OIpCaACIICHUSA MT'HOBEHHOU




CKOPOCTH.

ckopoctu. Onpenenenne
CKOPOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO
aBTOMOOWJIS U T. II.).
Onpenenenue nyTu,
MPOWJIEHHOTO 3a TAHHBIN
MIPOMEKYTOK BPEMCHH, U
CKOpPOCTH TeJNa 10 rpapuKy
3aBUCUMOCTU MYTH
PaBHOMEPHOT'O JIBFKCHHUS OT
BpemeHu. O0cyxaeHue
BO3MOYXHBIX TTPUHITUTIOB
JeNCTBUA TPUOOPOB,
U3MEPSIOIIUX CKOPOCTh
(cntmpomeTpoB). Beruncienue
IyTH U CKOPOCTH TIPH
PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBMDKCHHH TeJa.
OrnpeneneHue NpoMIeHHOro MyTU
W YCKOPEHUS JBHKEHUS Teja 1o
rpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'O
MPSIMOJIMHEWHOT'O IBIKCHUS Teja
ot BpemeHu. OnpeneneHue
YCKOpEHUS Tella Mpu
PaBHOYCKOPEHHOM JBUKEHUH TIO
HaKJIOHHOM IJTOCKOCTH.
HccnenoBanne 3aBUCUMOCTH
MyTH OT BPEMEHU TIpH
PaBHOYCKOPEHHOM JIBH)KCHHUH 0e3
HadalibHOM ckopocTu. [IpoBepka
TUIOTE3bI:

€CJIU TIPH
PaBHOYCKOPEHHOM JIBI>KEHHUH 0€3
HayaJbHON CKOPOCTH IIyTH
OTHOCATCS KaK P HEYETHBIX
YHCEeN, TO BPEMEHA OJJUHAKOBBI.
HccnenoBanue JBHKEHUA TEIA,




OpOILLEHHOTO MO/ YTIIOM K
ropusoHry. lismepenue nepuona
Y 4aCTOThI OOpalieHus Teja 1o
OKpYy>XHOCTHU. Pemenue 3anay Ha
OIpEJEIICHNE KHHEMATUYECKUX
XapaKTEPUCTUK MEXAaHUYECKOT O
JBHKEHUS Pa3JIMYHBIX BUOB.
Pacno3naBanue u npubImxEHHOE
OIMCAaHWE PA3JINYHbIX BUIOB
MEXaHUYECKOr0 IB)KCHHUS B
PUPOJE U TEXHUKE (Ha MpUMepax
cBOOOJTHO TTAJIAIONINX TEJI,
JIBUYKEHUS dKUBOTHBIX, HEOECHBIX
T€J, TPAHCIIOPTHBIX CPEJCTB U

Jp.)

3aKOHBI

B3aUMOJIEUCTBUE U

JABMXKCHHUC TCII.

Bektop
CHUJIBI.
PaBHOmElCTBYIO
mjasi Cuia.
[TepBeIiit 3aK0H
Hprorona.
Bropoii 3axkon
Hprorona.
Tperuii 3aKoH
Hprorona.
[TpuHIMIT
CyNEepHo3UIHU
cui. Cuna
YOPYTOCTH.
3akoH ['yka.
Cwuia Tpenus:
cuJIa TpeHus
CKOJIb)KEHUSI,
cuJia TpeHus
MOKOSI, APYTUe
BU/JIbI TPEHUSL.
Koaddunuent
TPEHUSI.
JIB>KeHUE TN 1o

HaGmronenne n
00CYX/€HHE OMBITOB C
JIBIDKCHHEM TeNa MpH
YMEHBITICHUH BIIUSHHUS IPYTUX
TEJ, MPEMATCTBYIOMINX
NIBIDKECHUIO. AHAIN3 TEKCTa
[anumes ¢ onucaHueM
MBICJICHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH
WHEPIMU; BBITTOJTHEHNE 3a1aHUN
10 TEKCTY (CMBICIIOBOE YTEHHE).
OO6cyxneHne BO3MOKHOCTH
BBITIOTHEHHS 3aKOHA HHEPIIUU B
PAa3JIMYHBIX CUCTEMAX OTCYETA.
Habmronenne u o0cyxaeHue
MEXaHUYECKUX SIBJICHHUMH,
MIPOUCXOAIINX B CUCTEME
orcuéra «Tenexka» npu e
PaBHOMEPHOM U YCKOPEHHOM
JBIOKEHUH OTHOCHTEIBHO
kabunera puzuku. JleiicTBus ¢
BEKTOpPaMU CHJI: BBITIOJTHEHUE
3aJIJaHUH T10 CJIOKEHUIO U
BBIYUTAHUIO BEKTOPOB.




OKPY>KHOCTH MO/
JIEUCTBUEM
HECKOJIbKUX CHJI.
3akoH bepnyimn
U noabEMHas
CHUJIa KpbLIA.
CoBpeMeHHBIE
JeTaTeabHbIe
arraparsl, cya
Ha MMOJIBOJIHBIX
KPBbUIbSIX,
AHTUKPBLIO Ha
CKOPOCTHBIX
ABTOMOOMIISX.

J Br>xkeHue
moe3jia Ha
MarHUTHOM
noayuke. Cuna
TSHKECTH M 3aKOH
BCEMHUPHOTO
TSATOTCHHUS.
JBrmxeHue ten
BOKpPYT
rpaBUTALIMOHHOT
0 LIeHTpa (B TOM
YHCJIE TIJIaHET
BOKpyT ComHIIa).
[IepBas
KOCMHUYecKas
CKOpOCTb.
HesecomocTts n
neperpys3Ku.
PaBHOBecue
MaTEepUAIBHOM
TOYKH.
AOCOIIIOTHO
TBEPLOE TEJIO.
PaBHOBecue
TBEPAOrO Tena ¢

Habmronenre u/uinm npoBecHue
OTBITOB, JIEMOHCTPUPYIOITUX
3aBUCUMOCTb YCKOPEHHS Tela OT
MPUIOKEHHOM K HEMY CHJIBbI U
Maccel Tena. Pemenue
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4 C
HCII0JIb30BaHUEM U3YYCHHOTO
Martepualna. AHaINU3 U
OO0BSICHEHUE SIBIICHUM C
UCII0JIb30BaHUEM BTOPOTO 3aKOHA
Hprotona. Onpenenenue
KECTKOCTH MPYNKUHBI. AHAINU3
CUTYyalli, B KOTOPBIX
HaOII0IAl0TCSl YIIPYTUe
nedopMannm, U UX OOBICHEHHE C
WCTIOJIb30BaHMEM 3aKkoHa [ yka.
HccnenoBanne 3aBUCUMOCTH
CHUJIbI TPEHUS CKOJIBKEHUS OT
CUJIbl HOPMAJILHOT'O JIABJICHHUSI.
OO6cyxaeHue pe3yabTaToB
uccnenoBanus. OnpeneneHue
Kod(puneHTa TpeHus
CKOJIb)KeHus. VIsMepenue cuibl
TpPEHUs MOKOosI. AHaIU3
MPAKTUYECKUX CUTyallui U
pelIeHue 3a/1a4, CB3aHHBIX C
JIBI>KCHUEM TeJ IO OKPYKHOCTH
MOJ1 ICCTBUEM CHUJI TPEHUS WIH
YOPYTrOCTH. AHAJIN3 ABUKEHUS
TE€J TOJBKO MOJ| ACUCTBUEM CHJIbI
TSXKECTU — CBOOOIHOTO MaJICHUS.
OObsiCHEHNE HE3aBUCHMOCTH
YCKOpPEHHsI CBOOOIHOTO MaIeHUS
oT maccel tena. [Iposenenne u
O00BSICHEHUE OTIBITOB,
JIEMOHCTPUPYIOIINX JIEUCTBUE
3akoHa bepHymn. Ouenka
BEJIUYMHBI CUJIBI TATOTEHUS,




3aKpEIIEHHOU
OCBIO BpallCHHUS.
MoOMEHT CuJIbI.
LenTtp TsixecTn

JIEVCTBYIOIIEN MEXY JBYMS
Tenamu (JJ1s1 pa3HbIX Macc).
AHanu3 IBWKEHUS HEOECHBIX TET
MOJ1 ICCTBUEM CHUJIbI TATOTEHUS
(C ucrnoap30BaHUEM
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uHpopmarumn). AHanmus
OpPUTHMHAJILHOT'O TEKCTA,
OIMKCBIBAIOIIETO MIPOSIBJICHUS
3aKOHA BCEMUPHOTO TATOTEHUS;
BBITIOJTHEHUE 3aIaHUH IO TEKCTY
(CMBICTIOBOE UTEHUE).
HabGnronenue u oocyxaeHue
OIBITOB 10 U3MEHEHUIO BECA TENa
MPU YCKOPEHHOM JIBUYKECHUH.
AHaJN3 yCI0BU BO3SHUKHOBEHUS
HEBECOMOCTH U MEPETPY3KHU.
AHanu3 cui, IEUCTBYIOIINX HA
TEJI0, MOKOSIIIIEECs Ha OIOpE.
OnpeneneHue NEHTPpa THKECTU
Pa3JIMYHBIX TEll

3aKOHBI
COXpaHEHUS

10

Nmmynse
tena. I3menenue
UMITYJIbCA.
Nmnynbc cumsbl.
Ynpyroe u
HEYIpyroe
B3aUMO/ICHCTBHE.
3aKOHBI
W3MCHCHUS U
COXpaHEHHUS
VMMITYJIbCA.
PeaktuBHOC
JIBDKCHME.
Mexannyeckas
pabota u

MOIIHOCTE. Pabora

CHJI TSIKECTH,
YIPYTOCTH,

Hab6mtonenue u
00CY>]I€HHE OIIBITOB,
JIEMOHCTPUPYIOILIUX MEepeIaqy
VIMITYJIbCA IIPU B3AaUMOJEHUCTBUN
T€Jl, 3aKOH COXPaHECHUS
UMITYJIbCA TPU a0COTIOTHO
YOPYTOM U HEYIIPYTOM
B3aMMOJICCTBUU TEJl. AHAIU3
CUTYallu B OKPYKaKOLIEH
JKA3HHU C UCIIOJIb30BAHUEM
3aKOHA COXPaHEHHUs UMITYJIbCA.
PacnoznaBanue sBieHUs
PEaKTUBHOI'O IBUKCHHUS B
MIPUPOAE U TEXHUKE.
[IpumeHeHnue 3akoHa
COXPAHEHHUS UMITYJIbCA JIJIA
pacu€ra pe3yiapTaToB
B3aUMOJICUCTBUS TeM (Ha




TpeHus. CBs3b
SHEPruu U
paboTHI.
[TorenunanbHas
DHEprus Telna,
MOJAHATOrO HaJ
ITIOBEPXHOCTBIO
3EMJIN.
[TorenuuanbHas
DHEPTUS CHKATOU
PY>KUHBL.
Kunernueckas
sHeprus. Teopema
0 KUHETUYECKOU
SHEPrUu. 3aKOH
VU3MEHECHUS U
COXpaHEHHUS
MEXaHUYECKOU
SHEpPrUuu

puMepax HEynpyroro
B3aUMOJIEUCTBUSA, YIIPYTOrO
LEHTPAJIBHOIO B3aUMO/IEMCTBUS
JIByX OJMHAKOBBIX T€JI, OHO U3
KOTOPBIX HEMOJABUKHO).
OmnpeneneHue padoOThI CUJIBI
TPEHHUS IIPU PABHOMEPHOM
JIBMOKEHUHM TeJa 1o
TOPU30HTAIIBHON MOBEPXHOCTH.
Omnpenenenre pabOThI CUITBI
YIPYTOCTH IIPU NOABEME IPy3a C
VCIIOJIb30BAHUEM HETOJIBUYKHOTO
Y TIOJIBUYKHOTO OJIOKOB.
OnpeniesieHue MOIIHOCTH.
DKCIIEPUMEHTAIIBHOE CPABHEHUE
VM3MEHEHUS NOTEHIUAIBHOM U
KUHETUYECKOU SHEPIU Tella MpU
JIBIDKEHUH 110 HAKJIOHHOU
IJIOCKOCTHU. DKCIIEPUMEHTaIbHAs
ITPOBEPKA 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUU MpU
CBOOOTHOM I1aJICHUU.
[IpumeHnenue 3akoHa
COXpPAHEHUSI MEXaHUYECKOU
DHEPIUM 11 pacyéera
MOTEHIIMAJIbHON ¥ KHHETUYECKOH
SHEeprum Teina. Pemenne 3aqay ¢
HCIIOJIb30BAHMEM 3aKOHA
COXpPAaHEHHUsI MEXaHUYECKOU
SHEpPruu

Htoro o
pasaeny
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Pa3nen 2. Mexanndeckue KoJ1e0aHUA M BOJTHBI

Mexanaunuec
.1 | xue xkonedanus

KonebaTenn
HO€ IBHKECHUE.
OcHOBHEBIE
XapaKTePUCTUKHU
KOJICOaHMUM:

HaoOmronenue xoinebanuit
IO JEUCTBUEM CHJ TSXKECTH U
YIPYTOCTH U OOHAPYKCHHE
o00HBIX KOoJeOaHuli B
OKpYyKaroleM Mupe. AHaIn3




Imepruoa, 4acroTa,

KosieOaHMii rpy3a Ha HUTU U Ha

aMIUIUTY/A. npyxuse. OnpeneneHue
I'apmoHnyeckue 4acTOThI KOJIeOaHUH
KoJeOaHus. MaTeMaTU4YECKOro U
3aTyxaromue MPY>KMHHOTO MasTHUKOB.
KoJIeOaHus. Habmronenue u o0bsicHEHE
BoinyxaeHubie SBJICHUS PE30HAHCA.
KosieOaHuUs. HccnenoBanue 3aBUCUMOCTH
Pe3onanc. nepuojia KouebaHui
MaremaTUdeCKuil | HOABEIIEHHOTO K HUTHU I'Py3a OT
Y TIPYKUHHBIN JvHbL HUTH. MccnenoBanue
MasTHUKH. 3aBUCHUMOCTH MEPUOJa
[IpeBpatienue KoJIe0aHU PY>KUHHOTO
SHEPTUH NPHU MasiTHUKA OT Macchl rpy3a.
KoJe0aTenbHOM [IpoBepka HE3aBUCUMOCTHU
JBH>KCHU U nepuoia Kojiebanuii rpysa,
MOJIBEUIEHHOT'O K JIEHTE, OT
Macchl rpy3a. Habmoaenue u
00CYXEHHE OIBITOB,
JIEMOHCTPHUPYIOITUX
3aBUCHUMOCTD MEPUOJA
KoJIeO0aHM MPY>KUHHOTO
MasTHUKa OT MaccChl rpy3a
KECTKOCTH MPYKUHBI.
[IprMeHeHne MaTeEMaTHYECKOr 0
Y TIPY’KUHHOTO MAsATHUKOB B
Ka4eCcTBE MOJENEHN IS
OINMMCAaHMSI KOJIEOAHUH B
OKpy»arouieM mupe. Permenue
3a/1a4, CBSI3aHHBIX C
BBIYUCJICHUEM UJTU OI[EHKOM
4acTOTHI (TIepro/ia) KojieOaHu .
N3mepenue yckopeHus
CBOOO/IHOTO MaICHUS
Mexanunuec Mexannuec OO6HapyXeHHUe 1 aHaIN3
KHE BOJIHBL. 3BYK KHE BOJIHBL. BOJTHOBBIX SIBJICHUU B
[IpomonbHbIE U OKpY’KaroleM MUpeE.
NonepeyHbIe Hab6mnronenne pactipocTpaHeHUs

BOJIHBI. CBOMCTBA

IMPOJOJIBHBIX U ITOIICPCUYHBIX BOJIH




MEXaHUYECKUX
BOJIH:
uHTepdepeHII
U 1UQpaKius.
JlJIMHa BOJIHBI U
CKOpPOCTb €€
pacupoCTpaHEHHUs!
. Mexannueckue
BOJIHBI B TBEPAOM
Tene,
CECMUYECKHUE
BOJIHBI. 3BYK.
Pacrnipoctpanenu
€ U OTPAXKEHNUE
3BYKa.
I'pomkocTs 3ByKa
Y BBICOTA TOHA.
Pe3onanc B
aKyCTHKE.
Nudpa3Byk u
YIBTPa3BYK.
Hcnonp3oBanue
yIIbTPa3ByKa B
COBPEMEHHBIX
TEXHOJIOTUSX

(Ha MoJienn) U OOHApYKEHHUE
aHAJIOTMYHBIX BUJIOB BOJIH B
npupoze (3ByK, BOJISIHbIC BOJIHBI).
[TocTaHOBKa OMBITOB T10
Ha0II0/IeHUI0 HHTEphEepEeHIIUN U
nupakivy BOJIH HA
MOBEPXHOCTH BOJIbl. Bhruucienue
JUTUHBI BOJIHBI U CKOPOCTH
pacrpoCTpaHEHUs 3ByKOBBIX
BOoJIH. HaOmtoenue siBnenust
OTpa’KE€HUsI 3BYKOBBIX BOJIH.
Pemienue 3agay, cBsI3aHHBIX C
pacrpocTpaHeHUuEM U
OTPa)KEHHEM 3BYKa B PA3JIMUHbBIX
cpenax. AHaJIU3 JAHHBIX O
pPErUCTpALUU 3€MIIETPACEHUHN U
B3PBIBOB C TTIOMOIIBIO
CEHCMUYECKUX BOJIH.
OKCNEepUMEHTAIbHOE
OTpeJIeTICHUE TPAHUI] YaCTOThI
CJIBIIITMMBIX 3BYKOBBIX
kosneOanuii. HaOmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI (B TOM YHUCITIE C
HCII0JIb30BaHUEM MY3bIKaIbHbIX
MHCTpYMEHTOB). Habmonenue u
OOBSICHEHUE SIBIICHUS
aKyCTHYECKOr0 pe30HaHCA.
AHaJIN3 OPUTMHAJIBHOIO TEKCTA,
MOCBSIIEHHOTO UCTI0JIb30BaHHIO
3ByKa (WU yJIbTpa3ByKa) B
TEXHHKE (X O0JIOKAIIHS,
yIBTPA3BYK B MEIUIIMHE U JIP.);
BBITIOJTHEHUE 3a/IaHUH IO TEKCTY
(CMBICIIOBOE UTEHUE)

Wroro no pazneny
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Pa3nen 3. DiieKTpOMArHUTHOE MOJI€ U DJIeKTPOMATHUTHbIE BOJHBI




JnexTpomar DnexkTpoma [TocTpoenue paccyKaeHuMH,
.1 | surHOE TIO)IE U THATHOE IIOJIE. 000CHOBBIBAIOIINX B3aUMOCBSI3b
3JIEKTPOMAarHUTHbI DIEKTPOMArHUTH | 3JIEKTPUYECKOIO U MAarHUTHOTO
€ BOJIHBI bI€ BOJIHEIL. noJieil. DKCepruMEeHTaIbHOE
CaoiicTBa V3y4E€HUE CBOMCTB
AJEKTPOMArHUTH | 3JIEKTPOMArHUTHBIX BOJH (B TOM
pIX BOJH. IlIkana | yucie ¢ mOMOIIBI0 MOOMIEHOIO
AJIEKTPOMArHuTH | tenedona). Ananus
BIX BOJIH. PEHTIEHOBCKUX CHUMKOB
Hcnonp3oBanne | 4eI0BEYECKOr0 OpraHu3Ma.
BJIEKTPOMArHuTH | AHaJIU3 TEKCTOB, OMUCHIBAOIIINX
BIX BOJIH JJISI MIPOSIBJICHUS AJIEKTPOMArHuTHOTO
COTOBOI CBS3M. U3JIyYEHUS B IPUPOJIE: )KUBBIC
OpPraHU3MBbI, U3TYUECHUS
Pamnomnoka P ’ ¥
s HEOECHBIX TeIl (CMBICIIOBOE
‘ urenne). [IpoBeeHne U aHamu3
Kocmuueckast
OIIBITOB, IEMOHCTPUPVIOIIIUX
CBSI3E. (b, Dl p Pyd) 111
naTepdepeHINI0 U TUdPaKIIAIO
DJIEKTPOMArHuTH POCPCHI JGpaKt
cBera. Pacno3naBsanue u aHaiims
as mpupojaa .
Pa3IMYHBIX MPUMEHEHUU
ceera. CKOpOCTh
AJIEKTPOMArHUTHHIX BOJIH B
cBera. BoinHoBbie
o TexHuke. Pemrenue 3amau ¢
CBOIICTBA CBETa:
UCIIONIb30BaHuEM (popMyIt s
UHTEpPEpeHIIH
CKOPOCTH JICKTPOMArHUTHBIX
U TUQpaKIus.
BOJIH, JJIWHBI BOJIHBI M YaCTOTHI
CBETa
Hroro no
pazneny

Paznea 4. KBantoBblie ABJIeHUA

Hcnyckanne n
.1 | mornomenue cera
aTOMOM

OnbITHI
Pezepdopna u
TUTaHeTapHast
MOJIeJIb aTOMa.
Moaenb aToMa
bopa.
Hcenyckanue u
TIOTJIOIIEHUE
CBETa aTOMOM.

OOcyx1eHne e ONbITOB
Pesepdopna mo uccrnenoBanuio
aTOMOB, BBIJIBH)KEHHUE TUTIOTE3 O
BO3MOJKHBIX PE3y/IhTaTax OIMBITOB
B 3aBUCUMOCTH OT
NPEATOIaraeMoro CTpOSHHS
aTOMOB, (pOpMyJIHpOBaHUE
BBIBOJIOB U3 PE3YJITATOB OIBITOB.
OO6cyx)aeHne NpoTUBOPEUUi




KBauTsbl.
JInaenuarteie
CIIEKTPBI

IJIaHETapHOM MOJIENIN aTOMa U
OCHOBaHMM JJ1 TUnore3bl bopa o
CTaI[MOHAPHBIX OpOUTAX
DJIEKTPOHOB. M3y4yeHne ClieKTpoB
V3JIy4YEHUS U MOTJIOLICHHUS.
N3ydenue ciekTpoB pa3inyHbIX
ra3oB. Ha0OuroieH1e CIIomHbIX U
JIMHENYaThIX CIEKTPOB U3TyUEHUS
Pa3JIMYHBIX BEHIECTB.
OObsicCHEHUE TUHEHYATBIX
CIIEKTPOB U3JIy4YECHUS

sapa

CtpoeHue aTOMHOTO

Pannoak
THUBHOCTb.
Aunbda-, 6eran
ramMma-
W3JTy4CHMUSL.
Ctpoenue
aTOMHOT'O
saapa.
Hyknonnas
MO €I
aTOMHOT'O
aapa.
M3oTomsbl.
PagnoakTuBHBI
e
MIPEBpALCHUS.
ITepuon
noJypacmnaja
aTOMHBIX SI/IEP.
HencrBue
PaluOaKTHBHBI
X U3Jy4EHUU
Ha JKUBBIC
OpTraHU3MBI.
3ammra oT
PaJlOaKTHBHO
T'0 U3JTY4YCHUS

OO6cyxaeHne BO3MOXKHBIX
THUIIOTE3 O MOJEIISX CTPOCHHUS
anpa. Onpenenenue coctasa saep
I10 33IaHHBIM MAaCCOBBIM U
3apsIIOBBIM YKCIIAM U 1O
IIOJIO’KEHHUIO B IEPUOANYECKON
cucreme 31eMeHTOB. [Ipumepsr
aHaJIu3a U3MEHEHUS COCTaBa s/1pa
Y €ro NOJIOKEHUS B
MIEPUONYECKON CUCTEME NPH
panunoakTuBHOCTH. McciienoBanue
TPEKOB: U3MEPEHUE DHEPTUH
YaCTHUILIbI IO TOPMO3HOMY ITYTH
(o pororpadusam). Habmronenue
TPEKOB B Kamepe BuibcoHa.
N3yuenne paboThl CUETUMKA
VOHU3HUPYIOIINX NU3IIyYEHUN.
Perucrpanus uzinydeHus
MPUPOJIHBIX MUHEPAJIOB U
MpOAYKTOB. M3Mepenue
paZo0aKTUBHOrO (OHA.
OOGHapyxeHHe U U3MEpPEHUe
paauanoHHoro (ona ¢
IIOMOILBIO JJO3UMETPA, OLIEHKA €TO
MHTEHCUBHOCTHU. AHAIU3
OMOJIOrHYECKNX U3MEHEHHUH,
MPOUCXOJAIIUX MO JEUCTBUEM
PaIUOAKTUBHBIX U3TyYCHUH.




[IpuMepsI UCTIONIB30BAHMS
PaMOAKTUBHBIX U3ITYYEHUN B
MEIULIMHE

SAnepHbie peakiuu

SAnepnsl
€ PCaKIINH.
3aKOHBI
COXpaHECHUS
3apsIOBOTO U
MacCcOBOTO
JHUCEel.
DHeprus CBs3U
aTOMHBIX sJIEp.
CBs3b Macchl 1

[Iprmepsb! ucronb30BaHusA
3aKOHOB COXPaHEHUS MaCCOBBIX U
3apsIIOBBIX YHMCEIN IS
OIIPELETICHUs PE3YyJIbTATOB
SAJIEPHBIX PEAKLINI; aHAJIU3
BO3MOKHOCTH WIH
HEBO3MOYKHOCTH SIIEPHOU
peaknun. OOCyXIeHNE
IIEPCIIEKTUB UCIIOJIb30BaHUsA
YIPaBISAEMOr0 TEPMOSIIEPHOTO

SHEPIUHu. cunteza. O0cyxIeHue
Peakmun AKOJIOTHIECKUX MPOOJIEM U
CHUHTE3a U MPEUMYIIIECTB, CBA3AHHBIX C
JIeJICHUS Iep. | AAEepPHOM PHEPTETUKOMN
Hcrounuku
SHEPTUH
ConHma u
3BE3. SnepHas
SHEpreTUKa.
OKOJOTHYECKH
€ MpoOIeMbI
SAEPHOU
SHEPTEeTUKU

Hroro no pazneny

5. CTpoeHue u

IBOJIIONMSA BCEJEHHOM
51 Comnneynas Cocras, MHorue Moaenu
cucTeMa CTPOECHHE U CoOnHEYHOU CUCTEMBI YCIIOBHO

MIPOUCXOKICHH | TTIOKA3bIBAIOT OPOUTHI IJIAHET
¢ ConmHeyHoOl | yepe3 paBHBbIC MPOMEKYTKH,
CHCTEMHEI. OJHAKO B JEUCTBUTECILHOCTH, 3a
boapmne MaJIbIM UCKJIFOUEHHEM, YEM
TUIAaHETHI JTajbllle MIaHeTa WIN M0sIC OT




ConneyHol
CHCTEMEL.
Mansle Tena
ConneuHon
CHCTEMBEI.
Crpoenue
W3JIy4YCeHHUE U
SBOJIIOIUS
ComaHile u
3BE3I.
Ctpoenue u
SBOJIIOIUS
Bricenennoin

ConHua, TeM 00JbllIe paCCTOSHUE
Mexay €€ opOuTON 1 OpOUTOI
NpeAbIAYIIEro 00bEKTa.

Hroro no pazneny

6. IloBTOpUTEILHO-0000 IAIOIINIA MOTYJTh

MexaHnyeckue
SIBIICHUS
(MOBTOPUTENHLHO00001ITA0
1IN MOJYJIb)

Cucrema
TH3ALUSA U
00001IEeHNE
MIPEIMETHOTO
CoJiep)KaHMs U
OIIbITa

Pemenue 3agau,
OTHOCSILIUXCS K pa3zieiry
«MexaHnyecKue SIBJICHUS.
BrlimmoraeHne 1ab0paTopHbIX
paboT U OIBITOB IO
MEXaHUYECKHUM SIBJICHUSIM

JEATENbHOCTH, | (BKJIIOYast paOOTHI U OIBITHI U3
NPUOOPETEHHO | MepeyHs K pa3zeny) B YCIOBUSIX
rO TIpH CaMOCTOSITEITLHOT O
U3YICHUU TUTAHUPOBAHUS TTPOBEACHUS
MEXaHUYECKUX | CCIIeIOBaHUs, BBIOOpA U
SBJICHUM Ha 000CHOBaHUS METOJIa U3MEPCHUS
yIrayOJE€HHOM | BEJIMYHH, COOPKHU
YpOBHE, AKCIIEPUMEHTATBHOM YCTAaHOBKU
MOJITOTOBKA K
OCHOBHOMY
rOCy/IapCTBEHH
OMY IK3aMeHY
1o gusuke
TennoBrsle IBJICHUS Cucrema Pemenue 3agay,
(moBTOPHUTENHEHOO000IIAIO TH3aLMA U OTHOCSIIIUXCSI K pa3eny
U MOJTYJIB) 06o001IeHne «TeroBbIC SBIICHUSY.




IPEIMETHOTO
COJICPYKAHUS U
OITBITA

Brinonnenue nabopaTopHbIX
paboT U OIBITOB IO TEIJIOBBIM
SBJICHUSAM (BKJIIOYasi pabOThI U

JESTeTbHOCTH, | OIBITHI U3 TIEPEYHS K pa3/iey) B
MPUOOPETEHHO | YCIIOBHUSAX CaMOCTOSTEIHLHOTO
TO TIpH TUTAHUPOBAHUS MTPOBEACHUS
H3y4YCHUH HCCIIeIOBaHUS, BEIOOpA 1
TETUIOBBIX 000CHOBaHUS METOJIa U3MEPEHUS
SIBJICHUH Ha BEJTUYHH, COOPKHU
yrayOJEHHOM | SKCIIEPUMEHTAIBHOW YCTaHOBKHU
YpOBHE,
MOJATOTOBKA K
OCHOBHOMY
rOCy/IapCTBEHH
OMY DK3aMEHY
no pusuke
DNEKTPOMAarHUTHBIE Cucrema Pemenue 3anau,

SIBJICHUS (ITOBTOPHUTEIHLHO TH3AIUS U OTHOCSIIITUXCSI K pa3ieny

00001IarOIIHiA MOTYJTh) 000011eHNE «DNEKTPOMArHUTHHIC SBICHUS.
MPEIMETHOrO | BrimonHeHue 1abopaTopHbIX

COJIepKaHUs U
OIbITa
NeSTeIbHOCTH,
PUOOPETEHHO
ro npu
W3y4YCHUH
AJIEKTPOMAarHu
THBIX SIBJICHUM
Ha
yTI1yOJICHHOM
YpOBHE,
MOJATOTOBKA K
OCHOBHOMY
rocyJapCTBEHH
OMY 3K3aMEHY
no gusuke

paboT U OMBITOB MO
AIEKTPOMArHUTHBIM SIBIICHUSM
(BKITROUYAsi pabOTHI U OTIBITHI U3
NEPEYHs K pa3/ieNly) B YCIOBUIX
CaMOCTOSITEILHOT O
TUTAHUPOBAHUS MTPOBEACHUS
UCCIIEIOBaHUs, BEIOOpA U
000CHOBaHMS METOa U3MEPEHHUS
BEJIMYUH, COOPKHU
HKCIIEPUMEHTAIBHON YCTaHOBKU

CBeTOBBIC SIBJICHUS
(moBTOpHUTENHEHO0000IIIAIO

Cucrema
TU3ALMS U

Pemenue 3anau,
OTHOCSIIINXCSI K pa3eny




L1 MOJYJIb)

00001IEeHNE
MIPEIMETHOTO
CoJIep)KaHMs U
OIbITa

«CBETOBBIC SABJICHUSI».
Brinonnenue 1abopaTopHbIX
paboT U OIBITOB TIO CBETOBBIM
SBJICHUSM (BKJIIOUYast paboThl U

JICITEIBHOCTH, | OTIBITHI M3 IMEPEYHS K pas/enny) B
NprUOOPETEHHO | YCIOBUSAX CAMOCTOSITEIHLHOTO
ro npu TUTAHUPOBAHUSA MTPOBEICHUS
U3YUCHUU UCCIIEJIOBAHHUSA, BEIOOPA U
CBETOBBIM 000CHOBaHUS METO/1a U3MEPECHHUS
SIBIICHUH Ha BEJIMYUH, COOPKHU
YIIyOJICHHOM | OKCTIEPUMEHTAIbHON YCTAHOBKH
YpPOBHE,
MOJrOTOBKA K
OCHOBHOMY
roCyJIapCTBEHH
OMY 3K3aMEHY
no gusuke
[ToBTOpEHME U Cucrema Pa6ora ¢ Tekctamu

06o00mIeHne TU3aLUs U (bU3NIECKOTO COACPKAHHUS TI0
o0o01eHne Kypcy Gu3uku yriyoieHHOTo
NPEeIMETHOTO | YpOBHs. BeimonHeHue

COZICpKAHUS U
OIbITa
JESITENbHOCTH,
pUOOPETEHHO
ro npu
U3YYEHUU
BCEro Kypca
(1076370097
yrayOa€HHOr o
YpOBHS,
MOJTOTOBKA K
OCHOBHOMY
roCyJapCTBEHH
OMY 3K3aMEHY
no gusuke

poOJIEMHBIX 3aTaHUI
NPaKTUKOOPUEHTHPOBAHHOI O
xapakrepa (3a1aHus 1o
€CTECTBEHHO-HAay4HOM
IPaMOTHOCTH ), B TOM YHCJIE
3aJJaHUM ¢ MEXIPEIMETHBIM
conepxxanurem. Pabora Haj
I'PYNIOBBIMU WU
WH/IMBHTyaJTbHBIMU TTPOEKTaMHU,
CBSI3aHHBIMHU C COJIEpP’)KaHUEM
Kypca GU3HKH yriyOoaeHHOro
YPOBHS

Hroro no pazneny




KoHTpoJibHbIE U
JJadopaTopHbie padoThI 2
KOJIMYECTBO
YACOB 1O ITIPOTPAMME | 02
9 KJIACC
N¢ KoumuecTBo yacoB
JJIeKTPOHHBbIE
o Tema ypoka Kontpos- IlpakTn- undposbie 00pa-
/ Bceero Hble 1€CKHE | 3pBaTebHBIE peCyPChI
- padoThbI padoThbI
Mexanunueckoe
1 | nBmxenue. MarepuanbHas 1
TOUYKa
Cucrema orcyera. bubmmoteka [JOK
OTHOCUTENBHOCTH 1 https://m.edsoo.ru/ffOad
MEXaHUYECKOTO JIBKCHMS 474
PABHOMEDHO bubmuoreka [JOK
OMEP https://m.eds00.ru/ffOad
npsIMOJIMHEHHOE IBIKeHne 1
19a
HepasuomepHoe
IIPSIMOJIMHENHOE
nBmxenue. CpeaHss u 1
MT'HOBEHHAasi CKOPOCTh
[IpsimonuueniHoe bubnuoreka [JOK
PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ffOad

JBUKEHUE. Y CKOPEHHUE

8d4



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

CxopocTth
PSIMOJTMHEWHOT O
PaBHOYCKOPEHHOTO
nBkeHus. ['padux
CKOpPOCTH

JlaboparopHas
pabota "Onpenenenue
YCKOpPEHHsI Tella IPu
PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOU
IUIOCKOCTH"

bubmmoreka IJOK
https://m.edsoo.ru/ff0ad
b18

CB00OOHOE TageHNE
ten. Onbitel [Nanniies

PaBHOMEpHOE
JBUKEHHUE 110 OKPYKHOCTH.
[Iepuon u yacrora
obOpamenus. JInaeitnas u
YTJIOBAasi CKOPOCTH

butmmoreka [JOK
https://m.edsoo.ru/ffOae
176

LlenTpocTpemuTenbH
0€ YCKOpEHHE

IlepBblii 3aK0H
Herorona. Bektop cuibl

bubmmoreka [IOK
https://m.edsoo.ru/ffOae
612

Bropoii 3axkon
Hprorona.
PaBHOmelicTBYIOIIAs cHila

butmmoreka [JOK
https://m.edsoo.ru/ffOae
12a

Tperuit 3aK0H
Hprorona. Cynepno3unust
cuiI

bu6anoreka IIOK
https://m.edsoo.ru/ffOae
982

Pemenue 3agay Ha
MIPUMEHEHHUE 3aKOHOB
HrroTona

bubmmoreka [IOK
https://m.edsoo.ru/ffOae
b6c

Cuia ynpyrocTu.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0aec



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

3akoH ['yka

Pemenue 3anau no
TeMe «CHita yrpyroctm»

JlaGopaTopHas
pabota «OnpeaeneHue
KECTKOCTH MPYKUHBI»

bubmnoreka 1IOK
https://m.edsoo.ru/ffOaee
28

Cuia TpeHus

bu6anorexa 1JOK
https://m.edsoo.ru/ffOaf7
38

Pemenne 3anau mo
teme «Cuiia TpeHus»

bu6anorexa IJOK
https://m.edsoo.ru/ffOafa
26

JlabopatopHas
pabota "Onpenenenue
ko3¢ punmeHTa TpeHus
CKOJIb)KEHUS "

bubmmoreka 1{OK
https://m.edsoo.ru/ff0af8
be

Pemenue 3agau o
teMe ""3akonbsl HproToHa.
Cuna ynpyroctu. Cuna
TpeHus"

bu6mmoreka 1JOK
https://m.edsoo.ru/ff0afb
8e

Cuna TSHKECTH U
3aKOH BCEMHUPHOT'O
TSATOTEHUS. Y CKOPEHUE
CcBOOOHOI0 MaJIcHUS

bubmmnorexa IJOK
https://m.edsoo.ru/ff0af0
44

Ypok-koHpepeHus
"JIBUKEHHME TET BOKPYT
IPaBUTAIIMOHHOIO IIEHTPa
(Conneunas cuctema).
lanaktuku"

Pemienue 3ama4 mmo
TeMe "Cuna TSHKECTH U
3aKOH BCEMUPHOT'O
TAroTeHus"

bubmmnorexa IJOK
https://m.edsoo.ru/ff0af5
8



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8

IlepBas
KOCMHUYECKas CKOPOCTh.
HeBecomocTts u
neperpy3Ku

bu6mmorexa 1JOK
https://m.edsoo.ru/ff0af3
3c

PaBHOBeCue
MaTepHualbHOW TOYKH.
AOCOIIOTHO TBEPIOE TEIO.
PaBHOBecue TBEpOIO TENA
C 3aKPEIUIEHHON OChIO
BpaIllCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOafe
36

MOMEHT CHJIBL.
Lentp TsxecTH

Permienue 3ama4 o
TeMe "MOMEHT CHJIEL.
Hentp Tsxectn"

bubnuoreka [JOK
https://m.edsoo.ru/ffOb0
2b4

Iloaroroska k
KOHTPOJIBHOM paboTe mo
TeMe "MexaHudeckoe
JIBIDKEHUE.
BzaumoneiictBue Ten"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb0
408

KonTponbshas pabora
1o TeMe "MexaHnueckoe
JBIDKEHHE.
BzaumopeiictBue Ten"

bubmmoreka IJOK
https://m.edsoo.ru/ffOb0
6ec

Nmnynec Tena.
Nmnynbce cuiibl. 3aKoH
COXpaHEHUS UMITYyJIbCA.

Ynpyroe u Heynpyroe
B3aMMOJCHCTBUE

bubmunoreka IJOK
https://m.edsoo.ru/ffOb0
7fa

Pemenue 3agau 1o
TeMe "3aKOH COXpaHEHUs
UMITyJIbCa"

bubmmnoreka IJOK
https://m.edsoo.ru/ffOb0
96¢

Ypok-koHpepeHus
"PeakTHBHOE NBUKEHUE B



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

PUPOJIE U TEXHUKE"

Mexaanueckas
paboTa ¥ MOIIIHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/ffOb0
ag4

Pabora cuibl
TSDKECTH, CHJIBI YIIPYTOCTH
Y CWJIBI TPCHHSI

bubmmoteka [JOK
https://m.edsoo.ru/ffOb0
db8

JlaboparopHas
pabota «OmnpeneneHue
paboThI CUJIbI TPEHUS TIPH
PaBHOMEPHOM JBM)KEHUU
T€Ja M0 TOPU3OHTAIBLHOU
TIOBEPXHOCTH

CBsI3b DHEPTUH U
pabotsl. [ToTeHIManbHas
JHEPrUs

Kunernueckas
sHeprus. Teopema o
KUHETHUYECKOW SHEPIUr

bu6mmorexa LIOK
https://m.edsoo.ru/ffOb0
c32

3aKOH COXpaHEHUs
SHEPTUU B MEXAHUKE

JlaboparopHas
pabota «3yueHue 3aKkoHa
COXpaHEHUS YHEPTUN»

bu6mmorexa LIOK
https://m.edsoo.ru/ffOb1
2fe

KonebarenpHoe bubnuoreka [JOK
JBUKEHUE U €0 https://m.edsoo.ru/ffOb1
XapaKTEPUCTUKHU 858

3aryxaroiue bubmuoreka [JOK

KojeOaHus. BeiHyX1eHHBIC
koJsieOanusd. Pesonanc

https://m.edsoo.ru/ff0b2
0f0

MaremaTuyeckuii u
NPY>KUHHBIN MasSTHUKU



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

Ypok-ucciaenopanue
«3aBUCHUMOCTh TIEpHO/Ia
KoJIEOaHMH OT JKECTKOCTH
MIPY>KUHBI K MAaCChI TPy3a

bubmunoreka IJOK

https://m.edsoo.ru/ffOb1

97a

[IpeBpaiieHue
DHEPIruU MpHU
MEXaHUYECKUX
KOJIeOaHMSIX

JlaGopartopHas
paborta «Onpenenenue
4acTOTHI U IIeproia
KOJIEOaHMI IPYKUHHOTO
MasITHUKA)

bu6mmorexa LIOK

https://m.edsoo.ru/ffOb1

aec

JlaGoparopHas
pabora «IIpoBepka
HE3aBUCUMOCTH MEPHOa
KosieOaHuii rpysa,
TIOJIBEIICHHOT'O K HUTH, OT
Macchbl Tpy3a»

bubnuoreka [JOK

https://m.edsoo.ru/ffOb1

97a

Mexanndeckue
BoaHBI. CBOMCTBaA
MEXaHNYEeCKHUX BOJIH.
[IpononbHbIE U
MIONEPEYHBIEC BOJTHBI

bubmmoreka IJOK

https://m.edsoo.ru/ff0b2

1fe

VYpok-koHpepeHuus
"MexaHn4eCcKHEe BOJIHBI B
TBEPIOM TEJE.
CelicMHuecKkue BOJTHBI"

3BYK.
PacnpocTpanenue u
OTpaKEHHE 3BYyKa

Ypok-uccnegoBanue
"HabOmronenue
3aBHUCUMOCTH BBICOTEI



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

3ByKa OT 4acTOTHI"

I'poMKoOCTb 3ByKa U
BBICOTA TOHA.
AKyCTHYECKHI PE30HAHC

VYpok-koHbpepeHIus
"V apTpa3Byk u HHGPa3BYK
B [IPUPOJIE U TEXHUKE"

bubmmoteka [JOK
https://m.edsoo.ru/ff0b2

3ca

IToaroroBka x
KOHTPOJIBHOM padboTe mo
TeMe "3aKOHBI
COXpaHEHHS.
MexaHu4YecKHe KoJIcOaHus
1 BOJIHBI"

bubmmoteka [JOK
https://m.edsoo.ru/ff0b2

5f0

KonTponbshas pabora
110 Teme "3aKOHEBI
COXpaHEHHUS.
Mexannueckue KoiaeOaHus
Y BOJHBI"

DIJIEKTPOMArHUTHOE
nojie. JeKTPOMArHUTHbIE
BOJIHBI

bubmmnoreka IJOK
https://m.edsoo.ru/ffOb2

abe

CsoiicTBa
AIIEKTPOMArHUTHBIX BOJIH

Ypok-koH(pepeHIusa
"[IIkama
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBaHue
AJIEKTPOMArHUTHBIX BOJIH
JJISL COTOBOU CBSA3H"

bubmnorexka 1{OK
https://m.edsoo.ru/ffOb2f

€6

Ypok-uccnenoBanue
"N3y4yeHne CBOWMCTB
3JIEKTPOMArHUTHBIX BOJIH C
[IOMOIIILI0O MOOWIBHOTO
Tenedona"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2

c6e



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

Pemenwne 3amau Ha
OMpeAeICHUE YacTOThI U
JUTAHBI 3JIEKTPOMArHUTHON
BOJTHBI

DJIEKTpOMAarHUTHAs
npupoaa ceera. CKOpocTh
cBera. BoimHOBBIE CBOKCTBA
CBeETa

bubmmnoreka IJOK
https://m.edsoo.ru/ffOb3

1d0

HcTounnku cBera.
[Ipssmonuuerinoe
pacnpocTpaHeHHE CBETA.
3atmenunsa CoinHua v JIyHsI

bubmmoteka [JOK
https://m.edsoo.ru/ff0b3

658

3aKOH OTpaKEHUS
cBera. 3epkana. Pemienue
3a/71a4 Ha MPUMEHEHUE
3aKOHA OTPaKEHHsI CBETa

bubmmoteka [IOK
https://m.edsoo.ru/ffOb3

8c4

[Ipenomiienue ceera.
3aKOH MPEIOMJICHUS CBETA

[TomHOE BHYTpEHHEE
OTpak€HHE CBETA.
Hcnons30BaHue MOJIHOTO
BHYTPEHHETO OTPAKECHUS B
OINTUYECKUX CBETOBOJIaX

bubmmoreka IJOK
https://m.edsoo.ru/ffOb3

aea

bubmmnoreka IJOK
https://m.edsoo.ru/ffOb3

3¢

JlaGopartopHas
pabora "VccnenoBanue
3aBHUCHMOCTH YTJia
IIPETOMJICHHSI CBETOBOTO
Jdyd4a OT yriia maJieHus Ha
rpanune "Bo3ayx-crexkio""

VYpok-koHpepeHus
" cronp30BaHue MOJIHOTO
BHYTPEHHETO OTPAKEHUS
CBETOBOJIHI,



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

OINITUKOBOJIOKOHHAS CBA3b"

JIun3el. OnTuyeckas
CHJIa JIMH3bI

bubnuoreka 11OK
https://m.edsoo.ru/ff0b3f
2C

IToctpoenue
n300pakeHNU B IMH3aX

bubmmoteka [JOK
https://m.edsoo.ru/ffOb4
44a

JlaboparopHas
pabota "OmnpeneneHue
(OKYCHOI'0 pacCTOSIHUS U
ONTHUYECKON CHUJIBI
cobuparonieit TuH3bI"

bubmmoteka [JOK
https://m.edsoo.ru/ffOb4
206

Ypok-koHpepeHusa
"OnTuyeckue JIUH30BbBIE
npubops"

bu6mmorexa LIOK
https://m.edsoo.ru/ffOcO
are

I'ma3 xak
ONTHYECKAs CUCTEMA.
3peHue

bubnuoreka [JOK
https://m.edsoo.ru/ffOb4
684

VYpok-koHdpepeHuus
"ledexTtnl 3penus. Kax
COXpaHUTh 3peHue"

Paznoxenue 6enoro
cBeTa B ceKTp. OnbITHI
Herotona. Cnoxenue
CIIEKTPAJIbHBIX L[BETOB.
Jucnepcus cBera

bu6anorexa IJOK
https://m.edsoo.ru/ffOcOf
4c

JlaGopartopHas
n

pabota "OnbITHI 110
Pa3JIOKEHUIO 0EI0To CBETa
B CIIEKTP U BOCTIPUSTHIO
I[BETA MTPEIMETOB MPHU UX
HAOJII0JICHUU Yepe3
I[BETOBBIC (PUIIHTPHI"

bubmmoteka [JOK
https://m.edsoo.ru/ffOcO
e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

Y POK-TIpaKTUKYM
"BonHOBBIE CBOICTBA
CBETa: IHUCTEpCHs,
uHTepdEepeHIUS 1
nudpaxus"

OmneiTe Pe3epdopaa
U TUIaHETapHas MOJIECIb
aToma

bu6mmoreka LIOK
https://m.edsoo.ru/ffOcl
2a8

[Toctynater bopa.
Mogens atoma bopa

Ucnyckanue n
MOTJIOLLIEHUE CBETA
atoMoM. KBaHTBI.
JInnenyaTeIe CIEKTPHI

bubmmoteka [IOK
https://m.edsoo.ru/ffOcl
44¢

YPpOK-IIpakTUKYM
"Habmronenue crekTpoB
ucryckanus"

bu6mmorexa LIOK
https://m.edsoo.ru/ffOcl
550

PagnoakTuBHOCTE U
€€ BUJIBI

bubnuoreka [JOK
https://m.edsoo.ru/ffOcl
672

CtpoeHne aTOMHOIO
saapa. HykinoHHas Mozens

bubmmorexa IJOK
https://m.edsoo.ru/ffOcl
8ac

PagnoakTuBHBIC
npeBpaiieHusd. M30Tonsl

bubmnoreka IJOK
https://m.edsoo.ru/ffOcl
ald

Permienune 3amau o
teme: "PagnoakTuBHbBIE
npeBpaneHus "

bubnuoreka [JOK
https://m.edsoo.ru/ffOcl
b4a

ITepuon
roJrypacmnaja

Ypok-koHpepeHus
"PanoaKTUBHbBIE

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

W3JIy4YEHUS B IIPUPOJE,
MEJHIIMHE, TEXHUKE"

126

SnepHbie peakunm.
3aKOHBI COXpaHEHHUS
3apsA0BOr0 U MacCOBOT'O
qucen

bubmmorexa IJOK
https://m.edsoo.ru/ffOcl

€38

DHeprusi CBA3U
aTOMHBIX sjep. CBs3b
Macchl U SHEPTUU

bubmmoteka [JOK
https://m.edsoo.ru/ffOcl

d7a

Pemenue 3agau o
teme "SnepHbie peakun"

Peakunu cunTesa u
nenenus saep. Mcrounukn
sHeprun ConHIA U 3BE3]T

bubmmoteka [IOK
https://m.edsoo.ru/ffOcl

e38

Ypok-koHpepeHius
"SnepHas sHEpreTHKA.
JleficTBUS paIiOaKTUBHBIX
W3JIyYEHU Ha KHUBbBIC
OpraHu3msl"

[ToaroroBka k
KOHTPOJIBHOM padote 1o
TeMe "DIIEeKTPOMarHuTHOE
noJie. DNEKTPOMAarHUTHbIE
BOJIHBbI. KBaHTOBBIE
aBjeHus"

bubmmoreka IJOK
https://m.edsoo.ru/ff0c2

23e

KonTtponbshas pabora
10 TeME
"IeKTpOMarHuTHOE IOoJIe.
DJIEKTPOMArHUTHBIE
BOJHBI. KBaHTOBBEIE
siBIIeHUS "

[ToBTOpEHME,
00001IEHNE.
JlaGopaTopHbie pabOThI O

bubmmoteka [JOK
https://m.edsoo.ru/ff0c2
45a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a

Kypcy "B3aumozencreue
Ten"

IToBTOpEHME,
0000meHne. Permenue
pacyeTHBIX U
KauyeCTBEHHBIX 3aJ1a4 110
teme "TermnoBbie
npoiecch”

bubmmoteka [IOK
https://m.edsoo.ru/ff0c2
572

[ToBTOpEHME,
o0obmenue. Pemenne
pacUETHBIX U
Ka4eCTBEHHBIX 3aJ1a4 10
teme "KIIJI TernnoBbix
npurarenein”

bubmunoreka IJOK
https://m.edsoo.ru/ff0c2
a22

[ToBTOpEHME,
o0o6menue. Pemenue
paCUYETHBIX U
KaueCTBEHHBIX 3a71a4 10
teme "KIIJI
3JIEKTPOYCTaHOBOK"

bubmmnoreka IJOK
https://m.edsoo.ru/ff0c2
b30

[ToBTOpEHue,
000011IEHNE.
JlabopatopHbie pabOTHI 11O
Kypcy "CBeToBbie
siBJIeHUS "

bubmmoteka [IOK
https://m.edsoo.ru/ff0c2
€52

[ToBTOpEHME,
0000menue. Padora ¢
TEKCTaMU IO TEME
"3aKOHBI COXpAHEHUS B
MexaHuke"

bu6anoreka LJOK
https://m.edsoo.ru/ff0c2
dé6a

[ToBTOpEHME,
000011eHne. Pabora ¢
TEKCTaMH 110 TeEME
"Konebauus u BOIHGBI"

bubmmoteka [JOK
https://m.edsoo.ru/ff0c2
€82



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82

[ToBTOpEHME,

bubmunoreka IJOK
obobmerme. Pabora ¢ https://m.edsoo.ru/ffOc3
TEKCTAMHU IO TEME 1

1 " " 04_4
CBeTOBBIC SIBIICHUS

IToBTOpEHME,
0000menue. Padora ¢
0  TekcTamMu 1o TeEME

2 | "KBaHTOBas U sepHas 1
¢duznka"
OBILEE
KOJIMYECTBO YACOB I1O 102 3 27

[TPOIPAMME



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044




