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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3uke 0a30BOr0 YypOBHS Ha YPOBHE CPEIHEr0o OOIIero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IMOJIOKEHUHA M TpeOOBaHUI K pe3ysibTaTram
OCBOCHHSI OCHOBHOI 00pa3oBaTesbHON TporpamMmsl, peacrabieHHbix B ®I'OC COO,
a Takxke ¢ yuérom denepanbHON pabodeil mporpaMMbl BOCHUTaHUS W KOHUEMLUU
npenojaBanus ydyeOHoro mnpeamera «®Pusnka» B 00pa30BATENbHBIX OpraHU3ALMIX
Poccuiickoii @enepaiiuu, pealn3yoluXx OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

ConmepxaHue TmporpaMMbl 1O (U3MKE HampaBlieHO Ha (OpPMUPOBaHUE
€CTeCTBEHHO-HAYYHOU KapTUHbI MuUpa obOyuatouuxcs 10-11 kimaccoB npu oOyueHuu
ux (¢u3nke Ha 0A30BOM YpOBHE HAa OCHOBE CHUCTEMHO-JIEATEIBbHOCTHOTO MOAXOJA.
[Tporpamma no ¢usuke coorBercTBYeT TpeboBanusM PI'OC COO K mIaHUPyEeMbIM
JMYHOCTHBIM, TIPEIMETHBIM M METANpPEIMETHBIM pe3yibTaTaM OOy4YeHHSs, a TaKxKe
YUYUTBIBAET HEOOXOAMMOCTh peaju3allud MEXIPEIMETHBIX CBsi3ed (Qu3uku ¢
€CTECTBEHHO-HAYYHbIMH YYEOHBIMU TNpeaMeTaMu. B Hell ompenesnstoTcsi OCHOBHBIE
e u3ydeHus: (Pu3uKu Ha ypOBHE CpemHero oOmero oOpa3oBaHUs, TUIAHUPYEMbIC
pe3yJbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE, METANPEAMETHBIE, MPEeIMETHBIC
(Ha 6a30BOM ypOBHE).

[Tporpamma no pu3uke BKIHOYAET:

e TUIAHUPYEMBIC PE3yJbTaThl OCBOEHHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO rojlaM 00yUYeHUs;

e cojepkaHue yueOHOro nmpeamera « Pu3nkay 1mo rogam o0ydeHusl.

®du3uka Kak Hayka 0 HauOoJjee OOMMX 3aKOHAX MPUPOJbI, BHICTyIAsl B KAYECTBE
y4eOHOT0 IpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HAaHUU 00
okpyxatomeMm wmupe. IlkompHBIE Kypc QUMK — CHCTEMOOOPA3YIOMIMM IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIeXAaT B
OCHOBE TMPOLECCOB W SBJICHUH, H3y4yaeMbIX XHUMHEH, Ouonoruei, ¢GuznuecKou
reorpadueil u actpoHoMuei. Vcronb30Banrne U aKTUBHOE MPUMEHEHHE (PU3UYECKUX
3HaHUU OIpeAeNseT XapakTep W pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TOJYYEHHsS] HOBBIX MATEpUAJIOB C
3alaHHBIMU CBOMCTBaMU W JApyrux. M3ydenwe (Qu3MKuM BHOCHT OCHOBHOWM BKJIaja B
¢opMupoBaHHE  €CTECTBEHHO-HAyYHOM  KapTMHBI ~ MHpa  OOydarolmuxcs, B
dbopMupoBaHrE YMEHUN MPUMEHSTh HAyUYHBIH METO TTO3HAHUS MPU BBHIMOTHEHUN UMU
y4eOHBIX UCCIEOBaHUM.

B ocHOBYy kypca (u3uKH A YPOBHS CpeIHEro OOLIEro o0pa3oBaHUs MOJIOKEH
PAI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHUS.

Hoess yenocmunocmu. B COOTBETCTBHMM € HEH Kype SBJISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3lie]oB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.



Hoesn cenepanuzayuu. B cooTBeTCTBUM C Hell wMaTepuan Kypca (usuku
00BbeIMHEH BOKPYT (u3nuecKkux teopuil. Benymum B Kypce gBiseTcss opMUpOBaHUE
NPEICTAaBICHUN O CTPYKTYPHBIX YPOBHSX MaTepUHU, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peannsauus npeanojaraeT HUCHOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBSA3M pa3BUTHUSA
(¢u3uKK ¢ pa3BUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaAMHU.

Hoesn npuxnaonoii nanpaénennocmu. Kypc (pU3MKN NpeanonaraeT 3HakOMCTBO C
HIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTMYECKUX MPHIIOKEHUI N3yUEHHBIX TEOPUN
Y 3aKOHOB.

Hoes  skonoeuzayuu  peanusyeTcsi IMOCPEACTBOM  BBEIEHUS  BJIEMEHTOB
coJiepKaHMsl, MOCBSIIEHHBIX 3KOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBl C pPa3BUTUEM TEXHMKH W TEXHOJOTHH, a Takke OOCYXIAeHHs MpodiemM
paloOHaIBHOIO IPUPOIOIOIB30BAHUS U KOJIOTHUYECKON O€30MMaCHOCTH.

CrepKHEBBIMU D3JIEMEHTaMH Kypca (U3MKUM Ha YPOBHE CpEAHEro OOUIEro
oOpa3zoBaHus SBIAIOTCS (u3nueckue Teopud (PopMUpOBaHUE MPEACTABICHUN O
CTPYKType MOCTPOCHUS (PUINYECKON TeopuH, poiu (PyHAaMEHTAIbHBIX 3aKOHOB U
IPUHLUIIOB B COBPEMEHHBIX IPEJCTaBICHUAX O NPUPOJIE, TPAHULIAX MPUMEHUMOCTH
TEOPUM, JUIsl OMMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUM U MPOILIECCOB).

CHCTEeMHO- S TENbHOCTHBIN MOIX0/1 B Kypce (PU3UKH peanu3yeTcs MPexkae BCEro
3a Cu€T OpraHu3aluu SKCIEPUMEHTAJIbHOW JAedaTeabHOCTH oOydarommxcs. s
0a30BOro ypoBHA Kypca (PU3MKH — 3TO MCIOJIb30BAaHUE CHUCTEMbl (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JIaDOPATOPHBIX pabOT, KOTOPBIE B IPOrPAMMeE 110
¢uszuke O0O0beAMHEHbI B OOMIMI CHHCOK YYEHHYECKHX HPAKTUYECKUX padoT.
Brigenenue B ykazaHHOM NepeyHe Jab0paTOpHBIX paboT, MPOBOJUMBIX JIIsI KOHTPOJIS
U OLEHKHU, OCYIIECTBISETCS YYaCTHHKaMM OOpa30BaTEJILHOTO MpOIecca HUCXOAS M3
O0COOEHHOCTEW IUTAaHMPOBAHUA M OCHalleHus KaOuHera Qu3uku. Ilpu 3TOM
o0OecrieynBaeTcs OBJAJCHHE OOYYAIOIIMMUCS YMEHUSMH HPOBOAUTh KOCBEHHbBIE
U3MEPEHMs], HUCCIIEOBAHMS 3aBUCHUMOCTEH (PU3MYECKHX BEJIMYUH M TOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAENSETCS PEIICHHIO PAacUETHBIX M KAaYeCTBEHHBIX 3ajad.
[Ipu 3TOM JUIs1 pacyETHBIX 3aJa4 HMPUOPUTETOM SIBJIAIOTCS 33Ja4d C SIBHO 3aJaHHOU
¢u3nyeckoil  MOJENBIO, TMO3BOJSIOUIME MPUMEHITh H3Y4YCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJAHOIO pasfena Kypca, Tak U MHTETpUPYsI 3HaHUS U3 Pa3HbIX
paznenoB. JlJig Ka4eCTBEHHBIX 3aJ]a4 IPUOPUTETOM SIBIISIOTCS 3a/laHUsl HA OOBSICHEHHE
OpOTEeKaHUs (PU3HYECKUX SBJICHHUM M MPOIECCOB B OKPYXAIOLIEH KU3HU, TpeOyrolne
BbIOOpa (pr3HUECKOI MOJENHN )i CUTYaluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanuamu OI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieyeHnt0 ydeOHOro rmpoiecca 0a30Bblii ypoBeHb Kypca (HU3UKU Ha YpOBHE



cpenHero oOmiero o00pa3oBaHMs JOJDKEH H3ydaThbCs B YCIOBUSAX MPEIMETHOTO
kaOuHeTta GU3MKKA WIM B YCIOBUAX HMHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOIro IUKiIa. B kaOuHere (U3MKM MOHKHO OBITH HEOOXOAMMOE
nabopaTopHOe 000OpYJOBaHHUE JJIS BBIMOTHEHUS yKa3aHHBIX B MpOTpaMMe Mo (HHU3uKe
YYCHHUYECKHUX MPAKTUYECKUX PabOT M IEMOHCTPAIMOHHOE 000pyI0BaHUE.

JlemoHCTpanmoHHoe 000pyoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJILHON JIOCTATOYHOCTH U OO0ECIeYMBaeT ITOCTAHOBKY TIEPEUMCICHHBIX B
nporpaMme Mo (Gu3uKe KIIOYEBBIX IEMOHCTPAIMA IS WCCIICIOBAHUS H3Y4aeMBbIX
SBIICHMM W TIPOIIECCOB, OMIUPUYECKUX U (DyHTAMEHTaIbHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe o0OOpyAOBaHWE [JII YYEHHYECKUX IPAKTHUUYECKUX padoT
dbopMupyeTCS B BUJIE TEMAaTHIECKUX KOMITJIEKTOB U 00€CTIEUNBAETCS B PacuéTe OTHOTO
KOMIUJIEKTa Ha JBYyX OOydYammmxcsa. TemaThudeckue KOMIUIEKTH JIabopaTOPHOTO
000pyIOBaHUsl JIOJDKHBI OBITH IOCTPOEHBI HA KOMILIEKCHOM HCIIOJIb30BaHUU
AQHAJIOTOBBIX M MHQPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX
CUCTEM B BHJIE HU(DPOBBIX JaOOpaTOPUHL.

OCHOBHBIMHU TIEJIIMH H3y4eHUS PUUKHU B 00IIeM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHuMe HHTEpeca M CTPEMIJICHHS OOYYaIOIIMXCS K HAyYHOMY
WU3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJE MO3HaHUS U (HOPMHUPOBAHHE
MCCJIEI0BATEIHLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yJibTaTa M3yYCHHUS OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHHNE YMEHHH OOBSCHSITH SBJICHHUS C UCIOJIb30BaHUEM (DHU3HUYCCKUX
3HAHWM U Hay4YHBIX JI0KA3aTEIbCTB;

e (opmMupoBaHHEe TPEACTABICHHH O POIU (PU3MKK JUISI Pa3BHTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTibkeHre HSTHX T1elield O0eCreYrBAeTCs PEIIeHWEM CIEAYIONIUX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus:

e MpuOOpeTeHnEe CUCTEMbl 3HaHUU 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKJIIOYAsSd MEXaHHWKY, MOJICKYJSPHYIO  (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHue yMeHUI MPUMEHATh TEOPETUUECKUE 3HAHMS AJI1 OOBSICHEHUS
(bU3NYECKUX SBJICHUA B MPUPOJC U IS MPUHATHS NMPAKTHYECKUX PEIICHUHA B
MOBCEHEBHOM JKHU3HHU;

e OCBOGHHE CIOCOOOB peIIeHUs pa3UYHBIX 3a7ad C SBHO 3aJaHHOU
dbu3nyueckoil  MOJENblO, 3alay, MOJApa3yMEBAIOIIMX  CaAMOCTOSITEIbHOE
co3aaHue PU3NIECKONW MOJCIH, aJIcKBATHON yCIIOBUSM 3a1a4H;



e TMOHWMaHHE (UBNYECKMX OCHOB U TIPUHIIMIIOB JCHCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJAJCHUE METOJAMH CaMOCTOSATEIBHOIO IUIAHUPOBAHHUS M IPOBEICHHUS
bU3NYEeCKX DJKCIEPUMEHTOB, aHAIW3a M HHTEpIpeTaluu HH(opMaIuy,
OTIpEJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCIOBUM HJisi Pa3BUTUS YMEHHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusyuyenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHETO OOIIETo
obpazoBanus orBoauTcs 136 gacoB: B 10 kitacce — 68 yacoB (2 yaca B Hejielnw), B 11
KJ1acce — 68 yacoB (2 yaca B HEJEIO).

[Ipeanaraempiii B mporpamMMe Mo (QU3MKE TNEepedeHb J1adOpaTOpPHBIX U
MPAKTUYECKUX paboT SBIACTCA PEKOMEHIOBAaHHBIM, YUYUTENIh JIENAeT BBIOOD
IpoBeIeHUs JTa0OpaTOPHBIX pabOT M  OMBITOB € YYE€TOM HMHAMBUAYAJIbHBIX
0COOCHHOCTEH 00yYarOImMUXCs.



COJEPXAHME OBYUYEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUSA

®dusnka — Hayka o npupone. Haydnsle METOABI TO3HAHUSA OKPYIKAIOLIETO MUpa.
Ponp skcnepumeHTa M TEOpUM B IPOLECCE IO3HAHUS MPUPOIBL. OKCIIEPUMEHT B
buzuke.

MonenupoBanue QuU3MYECKHX SBJIEHUA W TpoleccoB. HayuHble THIOTE3BI.
dusznyeckre 3aKOHbI W TEOPHH. ['paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Posnb u MecTo Qu3uky B pOpMUPOBAHUN COBPEMEHHON HAyYHOM KapTUHBI MUpPA, B
IIPAKTUYECKOM JEATEIbHOCTH JIIOJIEH.

Llemoncmpayuu

Amnanorosble ¥ HU(POBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe JBMKEHUE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemenienue, CKOpocTh (CpelHsIi CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) H
YCKOPEHUE MaTepualbHOM TOYKH, HMX TMPOEKIMU HAa OCH CHUCTEMbl KOOPAUHAT.
CrnoxeHue nepeMeIeHN U CII0KEHUE CKOPOCTEM.

PaBHomMepHOE U PpaBHOYCKOpPEHHOE TMPsSIMOJMHEWHOE JBWXKeHue. ['paduxu
3aBUCUMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MEPEMEIICHUS] MaTepUaIbHON
TOYKH OT BPEMEHH.

CBoOoiHOE TazieHne. Y CKopeHrne CBOOOTHOTO TaJeHUsI.

KpuBonuneitnoe nBrxeHue. [[BrkeHue MaTepHalbHOM TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEHHAST CKOPOCTh. [lepron
U yactoTa oOpamienus. [leHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuyeckre ycTpoMCTBa M MPAKTUUECKOE MPUMEHEHHE: CIIHIAOMETP, IBUKEHUE
CHapsIIOB, IIETTHBIC U PEMEHHBIC MEPE/Iayu.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WUIIOCTpPAlUs KUHEMAaTHYECKHX XapaKTEPUCTUK
JBUKCHMUSL.

[IpeobpazoBanue ABUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGnronenne nBwxkeHws Tena, OpOMIEHHOTO TIOA YIIOM K TOPH30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaCHUSI.



Hanpasnenue ckopoctl Ipu ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO [IBUKEHHS C LEJIbI0 ONpPEACTICHUS MIHOBEHHOU
CKOpOCTH.

HUccnegoBanue COOTHOLIEHHUS MEXKIYy IIyTAMHU, IPOMJACHHBIMU TEJIOM 3a
MOCJIEI0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JABUKEHHHU C
HAYJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne nBuKEHUs MIapyKa B BI3KOW KUIKOCTH.

N3ydenne nBuxkeHus Teia, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipuaiun orHocutTenbHOCTH ['anunes. Ilepseiit 3akoH Hbrotona. MHeprmanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Tpunuun cynepno3uuuu cuii. Bropoit 3akon HeroToHa s
MaTepuanbHON TOUKU. TpeTuii 3akoH HproTOHA 1151 MaTepUaIbHbBIX TOYEK.

3akoH BceMUpHOTOo TAroreHus. Cuna tspkectu. IlepBas kocMuueckas CKOpOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe
Tpenue. Cuia TpeHHs CKOJIBKEeHHs U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIPOTHUBIICHUA MPU JABUKECHUU Te€JIa B KUJKOCTHU WJIU rase.

[TocTynarenpHOE M BpallaTeIbHOE IBUKEHHE a0COIFOTHO TBEPAOTO TENa.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpalleHusd. [1imeuo cunbl. Y cioBHUs paBHOBECUS
TBEPAOTO TeEa.

TexHuueckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIUU.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

H3smepenue cuit.

CnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(hOpMaIIiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBeCUs TBEPAOIO Tesa. Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HUccnegoBanne 3aBUCHMOCTH CWJI YIPYTOCTH, BO3HHMKAIOIIUX B MNPYXKUHE U
pEe3UHOBOM 00pasiie, OT X AehOopMaIIHH.

HccnenoBanne ycioBUM PaBHOBECHUS TBEPIOTO TEJIA, UMEIOLIETO OCh BPAlLICHUS.



Tema 3. 3aKonbl cOXpaHeHUsn 6 MeXaHUKe

Nmnynbc MatepuaibHOM TOUKHU (TeNa), CUCTEMbI MaTepUaANIbHBIX ToUYeK. VMmybe
CUJIbl M WM3MEHEHUE HUMIIyJbCa TeJa. 3aKOH COXPAaHEHWS HUMILyJbca. PeakTuBHOE
JBHKCHUE.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass »Hepruss MarepuainpbHOM TOuku. Teopema 00 H3MEHEHUHU
KUHETUYECKOW IHEPTUH.

[lorenumanbHas sHeprus. [loTeHuumanbHas 3HEPrus ynpyro aeGopMupOBaHHOU
npyxusbl. [loTeHIManbHas F3Heprus Teaa BOJIU3M NOBEPXHOCTH 3€MIIH.

[loTeHunanbHble U HEMOTEHUMATIbHBIE CUJIbL. CBS3b pabOThl HEMOTEHLUAIbHBIX
CHJI C U3MEHEHHEM MEXAaHWYECKOW DSHEPIrUH CHCTEMBI TelN. 3aKOH COXPaHEHHS
MEXaHUYECKOU YJHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHu4yeckre yCTpPOWCTBA U IPAKTUYECKOE IMPUMEHEHHE: BOIOMET, KOIIED,
NPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE BHXKEHUE.

[lepexon mOoTeHUUATBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyenne aOCOMIOTHO HEYNpPYyroro yaapa C IOMOIIBIO JBYX OJHWHAKOBBIX
HUTSAHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI C U3MEHEHUEM MEXaHUYECKOW SHEpPTruu Tena
Ha [IPUMEpE PACTSHKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MouiekyasipHas pu3nka 1 TEpMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJOKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPHUM M HMX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep JBUKEHUS U
B3aMMOJICMCTBUS YaCTHI] BellecTBA. MOJIENM CTPOEHHUS Ta30B, KUIAKOCTEH U TBEPIBIX
Tel U OOBSICHEHHE CBOMCTB BEIlIECTBA Ha OCHOBE ATUX Mojeneil. Macca u pa3mepbl
Mounekya. KonmnaectBo Bemecta. [locrossanas ABoramapo.

TennmoBoe pasBHOBecue. Temmeparypa u e€ usMmepenue. lllkama temmeparyp
Llenscus.

Mopnens maeanpHOro raza. OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOU
TEOPUU UACATHHOTO raza. AOCOMIOTHAS TEMIIEpaTypa Kak Mepa CpeHell KHHETHUYECKON
DHEPrUHU TEIUIOBOrO JBMXKEHMS 4dacTull rasa. lllkana temneparyp KensBuna. ['a3oBbie
3aKkOHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. 3akon JlanbToHa. M3omponeccsl B
UJeaJIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paguueckoe npencrapieHme
U30IIPOLIECCOB: U30TEPMA, N30X0pa, N300apa.



TexHuueckue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, 10Ka3bIBAIOUINE TUCKPETHOE CTPOEHHUE BelllecTBa, (hoTorpaduu MOJIEKyJ
OPTraHUYECKUX COCTUHECHUMU.

OmnbrTel 10 U Gy3Un KUAKOCTEN U Ta30B.

Moaenb OpOyHOBCKOTO ABUKEHUSI.

Mogens onbiTa HTepHa.

OnbIThI, T0KA3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOJIEHCTBHUSI.

Mogenb, HILTIOCTPUPYIOIIAas TPUPOY AABIEHUS ra3a Ha CTEHKH COCYy/Ia.

OnbITel, WUIIOCTPUPYIOLIME  YPAaBHEHUE  COCTOSIHHMS  HJICAJIbHOrO  Trasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

Ompenenenre Macchl BO3lyXa B KIIACCHON KOMHATe Ha OCHOBE M3MEpEeHUI 00bhEMa
KOMHATBI, JABJICHHS U TEMIIEPATypPhl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonnHamMuueckass cucTeMa. BHYTpeHHSII SHEprusi TEPMOJIUHAMUYECKOU
cucTeMbl U crmocoObl €€ u3MmeHeHus. KomudecTBO TemiaoTel U paboTta. BHyTpeHHsIs
SHEPrus OJHOATOMHOI'O HJ€ATbHOro ra3a. Buapl Teruonepenayn: TEmIoNpOBOAHOCTb,
KOHBEKIIMS, U3JIydeHue. Y eiabHas TeIIOEMKOCTh BeliecTBa. KoinuecTBo TemnoTel npu
Terionepeaaye.

[lonsatue 00 amguabaTHOM Tiporiecce. IlepBbli  3aKOH  TEPMOIUHAMMKHU.
[Ipumenenue mnepBOro 3akoHa TEPMOJMHAMHUKM K u3ompoueccaMm. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtuMocTh Mpo1eccoB B MPUPOIE.

TernnoBble MamuHbl. [TpuHIMOBL JeHCTBUS TemIoBbIX MamuH. [Ipeobpa3oBanus
SHEPrud B TEIUIOBbIX MamuHax. KoapduuueHT mosie3Horo JaeHCTBUS TEIIOBOU
marmuHbl. [{ukn KapHo u ero ko3 @uUIMEHT MOJIe3HOTO MEUCTBHS. DKOJIOTHYECKUE
po0IEMBbI TEIIJIOIHEPTETUKH.

TexHu4yeckre yCTpOMCTBA U IPAKTUUECKOE MPUMEHEHHUE: IBUTATENIh BHYTPEHHETO
cropanusi, ObITOBON XOJOAMIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3menenue BHYTpEHHEW SHEPTUU Teja MPU COBEPIICHUU PabOThI: BBUIET MPOOKU
u3 OYTBUIKM TOJ] IEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3gupa B JaTyHHOU TpyOKe
nyTEM TpeHUs (BUICOIEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIlepaTyphbl) Tela Mpu TeIlonepeaaye.

OnbIT 0 aAabaTHOMY PACIIMPEHUIO BO3/TyXa (OMBIT C BO3IYIIIHHIM OTHUBOM).



Mopenu mapoBoi TypOWHBI, JBHUTaTeisi BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne yaenpbHON TEMIOEMKOCTH.

Tema 3. Acpecammnsie cocmoanun eewyecmea. Dazosvie nepexoovl

[Tapoo6pazoBanue u koHaeHcauus. Mcmapenue u kureHue. AOCONIOTHas U
OTHOCUTEJbHASI BJIAKHOCTh BO3AyXa. HacelmeHHblii mnap. VYnaenpHas TeruioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUS.

TBépmoe Temo. Kpucrammmyeckue m amopdHbie Tena. AHHU30TPONHS CBOMCTB
kpuctaimioB. JXungkue kpuctaibl. CoBpeMeHHble MaTepuansl. [lmaBienne u
KpucTai3amus. Y nenpHas Teriora miaBieHus. Cyonumanus.

YpaBHeHuE TEMI0BOTO OajaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTMH MOJIYYEHHUSI COBPEMEHHBIX MATEPHUAIIOB, B TOM
YHCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX MAPOB.

Kunenue npv noHW>KEHHOM J1aBJIICHUU.

CnocoObl U3MEPEHUS BIAYKHOCTH.

HaGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yyenuueckuii sxkcnepumenm, nabopamopmvie pabomol

H3mepeHne 0THOCUTENbHOM BIXKHOCTH BO3TyXa.

Paznen 4. DiaekTpoauHAMMKA

Tema 1. Inekmpocmamuka

OJeKTpu3aums Tel. DJIEKTPUYECKANM 3apsAn. /[Ba BHIA DIIEKTPUYECKHUX 3apsOB.
[IpoBOIHUKM, TUANEKTPUKU U MOIYNPOBOJHHUKU. 3aKOH COXPAHEHUS JJIEKTPUYECKOIO
3apsna.

BzaumogeiictBue 3apsiioB. 3akoH Kysiona. ToudeuHbI 3EKTpUYECKHU 3apsil.
Onektpuueckoe  nosie.  Hanpsok€HHOCTh — dnekTpuueckoro  noss.  [IpuHmmn
CyHEPIO3ULIHAH JICKTPUUECKUX NTOJIEN. JINHUY HAanPSKEHHOCTHU IIEKTPUYECKOTO TOJISL.

PabGota cun anexkrpocratudeckoro mnons. Ilorenmman. PazHocTs mOTEHITMANOB.
[IpoBOOHUMKM W AWDIIEKTPUKH B DJIEKTPOCTATHYECKOM Tone. Jlusnekrtpuueckas
IIPOHUIIAEMOCTb.

OnexktpoémkocTs. KonpeHcatop. OIEKTpPOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOWCTBA W NPAKTUYECKOE MNPUMEHEHHE: BJIEKTPOCKOIL,
ANEKTPOMETP,  AJIEKTPOCTATUYECKas  3al[uTa, 3a3eMJIEHHE  DJIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOIUPOBAJIbHBIN aIapar, CTPyMHBIN IPUHTED.



Jlemoncmpayuu

YCTpONCTBO U NPUHIIUII ICUCTBUS DJIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKECHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIUTa.

JIMAIEKTPUKU B SIIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOMIAAY IUIACTHH,
PACCTOSIHUSI MEXK1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 31ekmpuyeckuii mok. Toku é paznuunslx cpedax

DNIEKTPUYECKUA  TOK. YCIOBUS  CYIIECTBOBAHMS  AJIEKTPUYECKOTO  TOKA.
Nctounnku Toka. Cuna Toka. [TocTOSAHHBIN TOK.

Hanpspkenue. 3akon OMa 71 y4acTKa LEH.

DJIEKTPUYECKOE  CONPOTHUBJIICHUE.  Y/IEIbHOE  CONPOTUBICHHUE  BEIIECTBA.
[TocnenoBarenpbHOE, MapauIebHOE, CMEIIAHHOE COCIUHEHNUE IIPOBOJHUKOB.

PaGota  snexkTpuyeckoro  TOKa. 3akon  JDxoyns—Jlenna. MoI1HoCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJIBIXKYIIAs CUjla U BHYTPEHHEE COMPOTUBJIEHHWE UCTOYHHMKA TOKA. 3aKOH
Owma 1 MOTHOM (3aMKHYTOM) 3JieKTpuueckoi nenu. Kopotkoe 3aMmbikaHueE.

DJIEKTPOHHAS MPOBOJIUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCThH COINPOTHUBIIEHUS
METAJIOB OT TeMIieparypbl. CBEPXITPOBOIUMOCT.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomyripoBOAHUKH. CobOcTBeHHas 151 IIPUMECHAsI IIPOBOAMMOCTD
noytynpoBoAHUKOB. CBolcTBa p—n-niepexoaa. [lomynpoBo HUKOBEIE TPUOOPHI.

DIJIEKTPUYECKHM  TOK B pacTBOpax M pacilaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIIH3.

DJeKTpudecKuil TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITENbHBIN pa3psl.
Mosnus. [1nazma.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHECHUE: aMIIEPMETP, BOIBTMETD,
peocTar, UCTOUYHUKH TOKA, JJIEKTPOHATPEBATEIbHbBIE MPUOOPHI, SJIEKTPOOCBETUTEIHHBIC
npuOoOpsl, TEPMOMETP CONPOTUBIIEHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHl U
(bOoTOpPE3UCTOPHI, MOTYPOBOTHUKOBBIN AHO/I, TAIbBAHUKA.

Llemoncmpayuu

N3mepenue cuiibl TOKa U HAPSIKEHHUS.

3aBUCHUMOCTh CONPOTHUBJICHUS UWIWHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAM TIONIEPEYHOr0 CEUYCHUS U MaTepuaa.



CmemaHHOe COeIMHEHUE MTPOBOAHUKOB.

[Ipsmoe  uw3MepeHue  dIEKTpoIBIKYyIIeH  cuibl.  KopoTkoe — 3ambIkaHue
rajbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCThH COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

NckpoBoit pa3psia v MpOBOJIMMOCTh BO3yXa.

OIHOCTOPOHHSISI TPOBOJAUMOCTH JAHO/IA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydeHnne cMeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenne 3IIeKTpOABMKYIIEH CHIIBI HMCTOYHUKA TOKa M €ro BHYTPEHHETO
CONIPOTUBJICHUS.

Habnronenue snexrpoiusa.

MexknpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku O6azoBoro ypoBHsi B 10 Kiacce OCYIECTBISIETCS C
Y4ETOM COJIEPKATEIIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonamus, CBA3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: ABJICHUE, HAYYHbIN (aKT, TUNoTe3a, PU3nyeckas BEIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: penmieHue CHUCTEMbl YPaBHEHUM, JIMHEWHas (yHKUMs, napadona,
runepOosia, ux rpauku U CBONCTBA, TPUTOHOMETpHUUECKHE (DYHKIIMH: CHHYC, KOCUHYC,
TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl U UX
IPOEKIMU Ha OCU KOOPJIMHAT, CI0KEHNUE BEKTOPOB.

buonocus: mexanmdeckoe ABMIXKEHHME B JKUBOM mpuponae, auddysus, ocmoc,
TEMJI000MEH J>KMBBIX OPraHU3MOB (BHIBI TEIUIONEpENayd, TEIUIOBOE DPABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: DUCKPETHOE CTPOCHHME BEILECTBA, CTPOCHHWE AaTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsE Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, )KUIAKOCTEH MU Ta30B,
AIIEKTPUYECKHUE CBOMCTBA METAJIIOB, SJIEKTPOIUTUYECKAS AUCCOIMALINS, TaJbBaHUKA.

l'eoepaghus: B1aXXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUe NBUKEHUN C UCIIOIb30BAaHUEM MEXaHHU3MOB, YUET
TPEHUS B TEXHHKE, MOAIIMITHUKHN, MCIOJIb30BAHHE 3aKOHA COXPAHEHUsI HMITyJibca B
TEXHUKE (pakeTa, BOJOMET W APYTrue), ABUraTEIb BHYTPEHHETO CrOpaHUs, mapoBas
TypOuHa, OBITOBOW  XOJOJWUJIBHUK, KOHIUIIMOHEpP, TEXHOJOTMU  IOJTy4YeHUs
COBPEMEHHBIX MaTepHaJioB, B TOM 4YHUCJIE HAHOMATEpPHAJIOB, W HAHOTEXHOJOTHH,
ANEKTPOCTAaTUYECKas 3allUTa, 3a3€MIICHHE 3JIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIN
OPUHTEP, JJIEKTPOHArPEBATEbHBIE MPUOOPHI, SIEKTPOOCBETHUTEIBHBIE MPHUOOPHI,
rajibBaHUKa.



11 KIIACC

Paznen 4. JaekTpoauHaMHUKa

Tema 3. Mazcnummnoe none. IieKmpomacHUmMHAaA UHOYKUUS

[ToctostHHbIE MarHUTBHl. B3anMoOnENCTBUE IOCTOSAHHBIX MarHWTOB. MarHutHoe
nosne. Bekrop marHuTHOM MHAyKUMU. [IpuHIMD cynepno3svuuu MarHUTHBIX IIOJIEH.
JluHnn MarHuTHOW WHAYKIUW. KapThHa JWMHWM MarHUTHOM WHAYKUUU  ITOJIS
MMOCTOSIHHBIX MAarHUTOB.

MarauTtHoe noJjie TpOBOAHUKA C TOKOM. KapTuHa JMHUN WHAYKIUU MAarHUTHOIO
IOoJs JUIMHHOTO NPSIMOTO IPOBOJHHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJIHUKA,
KaTyIIKH ¢ TOKoM. OnbIT Opcrena. BzauMmoaencTBue mpoBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHHE.

Cuna JlopeHiia, e€ MOIy/b U HampaBiieHUE. JIBHXKEHUE 3apsiKEHHOM 4YacTHIbI B
OJIHOPOJTHOM MarHuTHoOM mosie. Pabota cuiel JlopeHiia.

SIBiieHue dneKTpOMarHUTHOW MHAYKUUU. [IOTOK BEKkTOpa MarHUTHOW MHAYKLIMH.
DNEeKTpOABMKYLIAS CUJIa MHAYKIHMH. 3aKOH 3JIEKTPOMarHuTHOW nHIyKunu Papajes.

BuxpeBoe snekTpuueckoe Imose. OJIEKTPOABWKYIIas CHUJIa HHIYKIUU B
IIPOBOJHUKE, IBUXKYIIEMCS IIOCTYIIATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHaykTuBHOCTE.  SIBA€HME  CaMOMHAYKUMHU.  OJIEKTPOABWXKYIIAs  CHJIA
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudyeckre yCTpOMCTBA U IIPAKTUYECKOE NMPUMEHEHUE: NTOCTOSIHHBIE MATHUTBHI,
DJEKTPOMArHuThl,  3JEKTPOJABUIATENlb,  YCKOPUTENIHM  JJIEMEHTAapHbIX  YacCTHII,
VHYKLMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM T1OJIEM.

JIvHUM MHIYKIMHA MAarHUTHOTO ITOJIS.

B3aumopenictere 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE 3IEKTPOMArHUTHOW UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTh AJIEKTPOJABMKYIIEH CHJIBI HHIYKUWA OT CKOPOCTH W3MEHEHHS
MAarHUTHOT'O MOTOKA.

SIBrieHNE CaMOMHIYKIUU.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydenne MarHuTHOTO IMOJISA KaTYIIKH C TOKOM.



HCCJ’IGILOB&HHC HeﬁCTBHH IIOCTOAHHOI'O MAaIrHUTAa Ha PaMKy C TOKOM.
HCCJIGIIOB&HI/IC SABJICHUA BJIGKTpOMaTHPITHOﬁ WHAOYKIHH.

Pa3znen 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUMHbIE KOJ1€OAHUS

Koneb6arenbnas cucTeMa. CBoOonHbIe MEXaHUYECKUE KoJIeOaHus.
['apmonnueckue koneGanus. Ilepumon, uacrora, ammumtyga U (aza KoseOaHUU.
[IpykuHHBIN MaATHUK. MaTeMaTu4ecKnid MAsTHUK. YPaBHEHHME TapMOHUYECKUX
kosnebanuii. [IpeBparenne sHeprun Npyu rapMOHUYECKUX KOICOAHUSIX.

Konebarenbubiii  koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUS B
UJeaTbHOM  KOJeOaTeIbHOM KOHTYype. AHJIOTUS MEXKIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJieOanusiMu. @opmyiia ToMcoHa. 3aKOH COXpaHEHUs SHEPTUU B
U7caIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpeacraBnenrie o 3aryxarmux KojieOaHUsAX. BbIHYXIEHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyX€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHNA.

ITepemennslil Tok. CHHYCOMAAIBHBIN TEPEMEHHBII TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYIHOE U JIEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancopmarop. IIpousBoiacTBO, mepenada U TOTPEOJICHHE DIEKTPUUYECKON
SHEPruu. OKOJOTHYECKHME PHUCKH IIPpU NPOU3BOACTBE 3ieKTpodHepruu. Kynbrypa
VICTIOJIB30BAHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHuueckne yCTpOUCTBA U MIPAKTUYECKOE IPUMEHEHUE: IIEKTPUUYECKUN 3BOHOK,
reHEPaTOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojdeOaTeIbHOM CHUCTEMBbI (NPYXKUHHBIA WU
MaTeMaTU4eCKUN MasiTHUK).

Habnronenue 3aryxarommx KojieOaHU.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX KOJICOAHUH.

Habnronenue pezonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH CUJIBI TOKA W HAIpPSOKEHUS OT BPEMEHHM) IS
AJIEKTPOMAarHUTHBIX KOJEOaHUH.

Pesonanc 1npu  mocinenoBaTENbHOM — COCAMHEHWH — PE3HUCTOPA,  KaTYyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAYUH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

UccnenoBanre 3aBUCHMMOCTH TIEPHOJIa MajbiX KoJeOaHWA Tpy3a HAa HHUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne mepeMEHHOrO0 TOKA B LEMH M3 IOCJIENOBATENBHO COECIWHEHHBIX
KOHJICHCATOpPAa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAzZHUNIHbBLE 60TIHbL



Mexanuueckue BOJIHBI, YyclioBus pacnpoctpanenus. Ilepuoa. CkopocTh
pacrpocTpaHeHus W JJauHa BoJHBL. [lomepeduHble W MPOAOJBHBIE  BOJIHBL.
WUuTtepdpepenius u nudpakuus MEXaHUMYeCKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBI. YCJIOBHUS M3JIY4YEHUS JIIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuenranus BektopoB E, B, V B anexktpomarHuTHoil BosiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJH: OTpaXeHHe, MpeJIoMJIEHUE, MNoaspu3anus, Audpakuus,
uHTeppepenus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixkana »1EKTPOMArHUTHBIX BOJH. lIpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIUOCBSI3U U TelEBUAEHUS. Paguomokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

TexHuyeckrue yCTpOMCTBA M IIPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIBHbIC
WHCTPYMEHTHI, YJbTPa3ByKOBas JUAarHOCTMKa B TEXHUKE M MEAULMHE, pajaap,
paguonpuéMHHUK, TEIEBU30p, aHTeHHa, TesiedoH, CBYU-neus.

Llemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOI0JIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

HabGmoaenue oTpaxkeHus U MpeJoMIICHUS MEXaHUYECKUX BOJIH.

Habnronenue nntepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAOMW M YaCTOTOU
KOJIeOaHU.

HccnenoBanne CBOWMCTB 3JIEKTPOMATHUTHBIX BOJH: OTPaKCHUE, MPEIOMIICHUE,
noJsisspu3anus, tudpaxius, nHTEpepeHIms.

Tema 3. Onmuka

['eomerpuueckass onrtuka. IIpAaMoinnHENHOE  paclnpoCTpaHEHHWE CBETa B
oaHopoaHow cpeae. JIyu cBera. ToueuHbIld HCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpakeHHs cBeTa. llocTpoeHue uzo0paxeHHl B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI NPETOMIICHHS CBeTa. AOCOJIOTHBIM MOKa3aTeilb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenpHbIi  yrosl MOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcust ceeta. CioxHbIM coctaB 6enoro ceta. LIBer.

Cobuparomnue u pacceuBaromme auH3bl. ToHkas nuH3a. DokycHOE paccTosiHUuE U
onTHYECKas CwiIa TOHKOM sHH3bL. [locTpoeHne u300pakeHHil B COOMpAOIIMX U
pacceuBaromx JnH3aX. POpMysia TOHKOM JUH3BL. Y BEJIMUYCHUE, JABAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTH TEOMETPUIYECKON ONTUKH.



BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
HAOJIIOICHUS] MAaKCUMYMOB U MHUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JABYX
cUH(}a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa ceera. udpakuuonHas pemérka. YciaoBHE HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOWCTBA U MNPaKTUYECKOE TNPHUMEHEHHE: OYKH, JIyIa,
(doToamnmapaT, IPOESKIIMOHHBIN amnmnapaTr, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA,
T pakIMOHHAs PEMIETKA, MTOISPOUI.

Jlemoncmpayuu

[IpsimonivHEiHOE  pacHpOCTpaHEHHE, OTPaKEHHE U IPEIOMIIEHHE CBeTa.
OnTtuyeckue npudOpHI.

[TomHoe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3AX.

Mopaenu MUKpOCKOTIa, TEJIECKOIA.

Habnronenune nntepdepeHunu crera.

Ha6nronenue nudpaxiuu crera.

HabGnronenue nucnepcuu ceera.

[Tony4yeHue cnekTpa ¢ MOMOILbIO IPU3MBI.

[Tonyuyenue cnekrpa ¢ NOMOIIbIO JU(PAKIIMOHHON PEIIETKH.

Habmonenue nosisipusanuu cBera.

Yyenuueckuii sxkcnepumenm, nabopamopmvie pabomol

W3mepenue nokasaress NpeaoMIeHUs CTEeKIA.

WccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.

Habmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJBHON TEOPUH OTHOCUTEIbHOCTH

I'panuiel MpUMEHUMMOCTH KJIACCHYECKOW MeXaHMKH. llocTynarel cnenuanbHOU
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHLIUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU M COKpaLICHUE
JUTHHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHILIBI.

CBsi3p Maccel C DHEPrued M HMMILYJbCOM PEJSITUBUCTCKOM YacCTULbl. JHEPIHUs
MTOKOSI.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Dnemenmul K8AHMOBOU ONMUKU
®oronsl. Gopmyna Ilnanka cBs3u sHEeprun GOTOHA C €r0 YACTOTOWU. DHEPTUs U
UMITYJIBC (DOTOHA.



OtkpeitTiie u ucciaenaoBanne Qorodrddexra. OnbiTel A. I'. CrtonmeroBa. 3akoHBI
dotordpdexra. VYpaBHenue OiHmTerHa a1 orodddekra. «KpacHas rpaHuiiay
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue yCTpOHMCTBa M MPAKTUYECKOE TMPUMEHEHHE: (POTOIIIEMEHT,
dboTomaTUMK, COTHEYHAas 6arapes, CBETOAUO/I.

Llemoncmpayuu

dotor(pdeKT Ha YCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETo (GoTodddexra.

CBeTouon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopma mo paccessHUIO 0o -4acTHII.
[Inanerapuas monens atoma. Iloctynatel bopa. M3nydenue u norsiomeHue GOTOHOB
IIPU TIIEPEXO0JIe aTOMa C OJHOIO YPOBHS DHEPIuM Ha Apyrod. Buawl cnexktpoB. Cnekrp
YPOBHEHN SHEPIUM aToMa BOAOPOA.

BonnoBeie cBoiictBa yactuil. Bonnbl ne bpoiinsa. KoprnyckynasipHO-BOJHOBOM
Ty aJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPAJbHbIN aHAIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeyaThIX CIEKTPOB U3ITYUECHHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

HaGnronenue nuneituaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JOKa3bIBAIOIIME CJIOKHOCTb CTpoeHHs siapa. OTKpbITHE
paanoakTuBHOCTH. OmnbITel Pesepdopiaa mo ompenenseHuto cocTaBa paJdO0aKTUBHOIO
usnydenus. CBoiicTBa anb(a-, 6eTa-, ramMMa-u3nydeHus. BnusiHue paanoakTUBHOCTU
Ha KUBbIE OPTaHU3MBI.

OtkpeiTHEe mNpoTOHAa W HelTpoHa. Hykinonnas wmoxaens sapa ['eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino siapa. M30tonsr.

Anbda-pacniaa. IJIeKTPOHHBIA W TO3UTPOHHBIN OeTa-pacman. ['amma-usnmydeHue.
3aKOH paAMOaKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JledexT maccel spa.



S nepHble peakuuu. Jlenenue u CUHTE3 sIEp.

Anepnsiit peaktop. TepmosiaepHbiii cunTe3. [Ipo6iemMbl 1 MEPCHIEKTUBHI SIICPHON
SHEPreTUKH. JKOJOTHUECKUE aCTIEKThI IAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE NO3UTPOHA.

MeTtop1 HaOIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3aUMOJEHCTBUSA. EAMHCTBO u3nyeckoi KapTUHBI MUpA.

TexHuueckne yYCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: JO03UMETp, Kamepa
BuiibcoHa, siaepHbIil peakTop, aToMHasi boM0a.

Jlemoncmpayuu

CuéTuMK HOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB YyacTull (0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMMM U ACTPOPUIUKH

DTanbel pa3BUTHUS acTpOHOMHHM. lIpuknagHoe M MHPOBO33PEHUYECKOE 3HAYEHUE
aACTPOHOMMH.

Bun 3Bé3mHoro nHeba. Co3Be3mgus, spKue 3BE3bI, ITUTAHETHI, HX BHIAMOC
JIBUKCHUE.

ConHeuHas cucrema.

Connne. ConHeuynast akTUBHOCTb. Vctounuk 3Heprun CosHUA U 3BE3M. 3BE3MBI,
UX OCHOBHBIE XapaKTEPUCTUKH. J(MarpaMma «CHEKTpaIbHbIA KJIACC — CBETUMOCTHY.
3BE3/1bI II1aBHOW MOCIIEI0BATEIBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY ISl 3BE3]]
IJIABHOM  TOCIENOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. (CoBpeMEHHBIE
MpEeACTaBICHUS O MPOUCXOXKICHUH U 3BoOIMK CoJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Mueunsiii Ilyth — Hama [anaktuka. Ilomoxenwe u aBwxkenue ComHila B
lNanaktuke. Tunel ramakTuk. PaguoranakTuku v kBasapbl. UEpHBIE ABIpBI B sApax
rajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa606ma. PasOeranue ramakTuk.
Teopus bonbpmioro B3peiBa. PemkToBOE M3Iy4YeHHUE.

MacmrabHas cTpykTypa Beenennoit. MeTtaranakTuka.

Hepeménurie mpobiieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH AJI ONpeiesieHUs MOJI0KEeHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be31Ms1 CEBEPHOro MOTyIIapus U SIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mieunoro Ilyrtu.

O6o0maromiee NOBTOPEHUE

Ponb ¢u3nku u acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COLIMAbHON U
ATUYECKOU cdepax NeATeIbHOCTH 4YeoBeKa, pOoJib U MECTO (PU3MKKM U aCTPOHOMHH B
COBPEMEHHOW HAay4YHOW KapTHHE MHUpa, POjb (PU3MUECKOl Teopuu B (HOpMHpPOBaAHHUH



MpeICTaBlIeHu O (HU3UYECKON KapTUHE MHUpa, MECTO (PU3NUYECKOW KapTUHBI MUpa B
o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUMN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne xypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyluecTBisieTcs ¢
y4€TOM COJepKaTeIbHBIX MEXIPEIMETHBIX CBS3EH ¢ KypcaMi MaTeMaTUKH, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nouamus, CBSI3aHHBIE C HM3YYEHHEM METOJIOB HAY4YHOIO
NO3HAHUSA: ABJICHHE, HAYYHbIN (PaKT, TUNOTE3a, PU3NYECKas BEIIMYMHA, 3aKOH, TEOPUS,
HaOJI0IeHIE, SKCIIEPUMEHT, MOJIEIUPOBaHUE, MO/IEb, U3MEPEHUE.

Mamemamuka: pellleHHe CUCTEMbl YpaBHEHUW, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBl M MX MPOEKIMM HA OCH KOOPAMHAT, CIIOKEHHWE BEKTOPOB, IMPOU3BOJHBIC
3JIEMEHTapHBIX (YHKIUH, MPU3HAKU MTO100US TPEYrOJIbHUKOB, ONPEICIICHNE TUIOIIA U
IJI0CKUX (Uryp v 00bEMa Tel.

buonocusa: snextpuueckue sIBJICHUS B )KUBOU MPUPOJE, KOJieOaTeNbHbIE TBUKEHUS
B JKMBOM MPHUPOJE, ONTUYECKHUE SIBIICHUS B >KMBOW MPUPOJE, ICUCTBUE paguali Ha
YKABBIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJ, KpUCTAIIMYECKAs! CTPYKTYypa TBEPABIX TEll,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKU, CIEKTPAIbHBIA aHAIHU3.

l'eocpaghus: MarHUTHBIE MONIOCA 3€MIIM, 3aJIEKU MAarHUTHBIX Py, (POTOCHEMKaA
3€MHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICCHUN.

Texnonoeus: NWUHUM  BJEKTpOIlEpeNay, TIEHEpaTop IMEePEMEHHOro  TOKa,
3JEKTPOABUTATENL, MHAYKIIMOHHAS I€Yb, pagap, paduoONpUEMHHUK, TEIEBU30D, AHTCHHA,
teneon, CBU-neub, NPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA, COJIHEYHAs
Oarapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®PusznMka» Ha YPOBHE CpPETHETO OOIIETOo
oOpa3zoBaHus (0a30BBIi YPOBEHB) JODKHO OOECTICUUTH JOCTHIKCHHUE CIIEIYIONMNX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JlnyHoCTHBIE pe3ynbTaThl OCBOEHHUS YyueOHOro mnpenmera «Duzuka» JOJKHBI
OTpaxkaTh TOTOBHOCTb W  CIIOCOOHOCTh  OOYYaIOIIMXCS  PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTALINH, MO3UTHUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM [IEHHOCTSIM POCCUICKOI0 OOIIECTBA, PACIIUPEHUE )KU3HEHHOTO OIbITa
M ONbITa JACATEIIBHOCTA B IMPOLECCE pealu3aldd OCHOBHBIX HaIpaBICHUU
BOCIIMTATEIILHOU JESATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa)KaaHCKOro BOCIMTAHUA:

c(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3ULMHU OOyYarolmIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCUHUCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIICYETIOBEYECKUX  TYMAHUCTUYECKUX |
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEITENBHOCTh B HMHTEPECAX TPakJaHCKOTO
oO0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPraHU3aIliy;

YMEHHUE B3aUMOJCHUCTBOBATH C COLMAJIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSIMUA 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UIACHTUYHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOILIEHHE K TOCYIJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
POCCHMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLEHMBATH CUTYyalMI0O W TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBICE HOPMbI W ILIEHHOCTH, B TOM YHUCJIE B
JNEATEIbHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHHE K MHUpPY, BKJIIOYAas 3CTETHUKY HAYYHOI'O TBOPYECTBA,
npucymero pusn4eckon Hayke;

S) Tpy10BOro BOCIMTAHMSA:



WHTEpEC K pa3iIuyHbIM chepaM npodeCcCHOHATBHON NEeATeTLHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPILATh OCO3HAHHBIN BBIOOP OymyIieit
npodeccuu U peain30BbIBATh COOCTBEHHBIC )KM3HECHHBIC TJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M camMOOOpa3oBaHUIO B 00JacTH
(GU3HKY HA TPOTSHKEHUN BCEH KU3HU,

6) 3K0J10rH4eCKOro BOCIIMTAHMUSA:

c(hOpPMUPOBAHHOCTb  JKOJIOTHYECKOW  KYJBTYpPhl, OCO3HaHUE TIJI00AIBLHOIO
XapakTepa SKOJOTUUECKUX POoOIeM;

IUIAHUPOBAHUE M OCYIICCTBIICHUE JICMCTBUIM B OKPY)KAIOIIEH CpEeAE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YE€IIOBEUYECTBA,;

pacuIMpeHre OIbITa JEATebHOCTU YKOJOTHYECKOM HaIpaBJIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAaHUH 110 QU3HKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOU NIEeSITENIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YUYEHUS
(UMK~ OCYIIECTBISATH  MPOEKTHYID W HCCIEIOBATENBCKYI0  JEATEIHHOCTD
WHJMBUYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIC YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA
ba3oBble 1ornueckue aeiicTBMs:
CaMOCTOATENHLHO (POPMYJIMPOBATH M aKTYaITU3UPOBATH POOJIEMyY, pacCMaTpUBATh
€€ BCECTOPOHHE;
ONpEeNeHsATh LEIU JEATEIbHOCTH, 3aJ1aBaTh NapaMeTpbl W KPUTEPUU UX
JNOCTHKECHUS,
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B pacCMaTPUBAEMbIX (DHU3UYECKUX
SIBJICHUSIX;
pa3palatrbiBaTh IUJIaH PEIICHUS MPOOJEeMbl € YUYETOM aHaIu3a HUMEIOIIUXCS
MAaTEPHUAIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLEHHMBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHHOCTH;
KOOPJAUHUPOBATh U BBHITIOJIHATH pabOTy B YCIOBUSIX PEAIbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBarejbCKue 1eiiCTBUSA:
BJIJICTh HAYYHOW TEPMHHOJIOTUEH, KIIOYEBBIMU TMOHATUSIMA M METOJAMU
buznyecKoil HayKu;



BIIAJICTh HABBIKAMU Yy4eOHO-MCCIIEOBATEIILCKON M MPOEKTHOW NEATETbHOCTH B
o0nacT (U3MKHU, CIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY
METOJIOB pEIICHHUS 3a1ad (PU3NYECKOTO COJCPKAHHUSA, TMPUMEHEHUIO Pa3TUIHBIX
METO/I0B ITO3HAHMSI,

BIAJCTh BHJAMH JEATEIBHOCTH TI0 TMOJYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIpEeTalnu, TPeoOpPa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYaIIUSsX,
B TOM YHCJI€ TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBIISATh  NMPUYUHHO-CIICJACTBEHHBIE CBS3M W aKTyaJW3WpOBaTh  3ajaady,
BBIJIBUTATh TUIIOTE3y €€ pEeIIeHUs, HAXOIUTh apTyMEHTHI JJIsi JOKa3aTeIhCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAM3UPOBATh IMOJYUYEHHBIC B XOJI¢ PEIICHUS 3a/Jadd Pe3yJIbTaThl, KPUTHUECKH
OIICHUBATh X IOCTOBEPHOCTH, IPOTHO3UPOBATHh H3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYITUPOBATh COOCTBEHHBIE 3a7a4l B  0Opa3oBaTEIHHOU
TSI TENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DUBUKU;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (u3uke B  TPAKTUYECKYyI0  00JacTh
KU3HEIEATEITLHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, MPEIaraTh OPUTHHAIBHBIC ITOAXObI U PEIICHHUSI;

CTaBUTH MTPOOJIEMBI U 33]1a4H, OMyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora c undopmanueii:

BJIQ/IeTh HaBbIKAMU TMOJy4YeHUs HHPOpMaluu (PU3NUECKOrO0 COJCPKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAaMOCTOSTEIBHO OCYIISCTBIATh TIOWMCK, aHAJM3,
CHUCTEMATU3AIMI0 W WHTEPIPETAIMI0O WHGOPMAMKM PA3IUIHBIX BHIOB H  (HOpM
MIPE/ICTABIICHNUS,

OILICHUBATh JIOCTOBEPHOCTh UH(POPMAIINK;

HCITOJIB30BaTh CPEACTBA MH(DOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
pEIICHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX ¥ OpPraHW3allMOHHBIX 3aJad C
coOmoneHueM TpPeOOBAaHWM OSPrOHOMHMKH, TEXHUKH O€30MacHOCTH, THTHCHBI,
pecypcocOepexeHusi, MPAaBOBBIX M OSTUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e301aCHOCTH;

co37aBaTh TEKCTHl (PU3UUYECKOTO COJEPIKAHMS B Pa3IMYHBIX (opMarax ¢ yIeToM
Ha3HaueHUs WH(OpMAIMKM M IIeJIEBOM ayJIWTOPUM, BHIOWpAs ONTHUMAIBHYIO (GopMy
MPE/ICTABIICHUS U BU3yaIU3al[Uu.

KoMMyHHUKAaTHBHBIE YHUBeEpPCaJbHbIe Y4eOHbIE 1eCTBUSA:
OCYHIECTBIISATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JEATEITHHOCTH;
pacno3HaBaTh NPEANOCHUIKYA KOHMIUKTHBIX CUTYAlUN U CMATYAaTh KOH(IUKTHI;
pPa3BEPHYTO W JIOTUYHO H3JaraTb CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPE/CTB;



IIOHMMATh W MCHOJIB30BAaTh IIPEMMYLIECTBA KOMAHAHOM W WHAUBUIYAIbHOMN
padoTHI;

BBIOMpPATh TEMAaTUKy W METOJIbl COBMECTHBIX JIEUCTBHM € y4€ToM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJI0T0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  LEIM  COBMECTHOM  JAESATEIbHOCTH,  OPraHU30BBIBATH U
KOODAMHUPOBATb JEUCTBUSA MO0 €€ JOCTHKEHMUIO: COCTABJIATh IUIAH JIEWCTBUH,
pacnpenensiTh poiad € YYETOM MHEHUHM YYaCTHUKOB, OOCYXJAaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4yeCTBO CBOETO BKJIA/Ja W KaXJOr0 yYaCcTHHMKAa KOMaHJbl B OOIIMN
pe3ysbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb  HOBBIE IIPOEKTHI, OLIEHUBAThL MJAEU C IO3ULUHUU HOBHU3HHBI,
OPHUTMHAJIIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATH IO3UTUBHOE CTPATETUUECKOE MTOBEACHUE B PA3JIMYHBIX CUTYaLUAX,
HPOSIBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeliCTBUA
Camoopranuzanus:

CaMOCTOATENLHO OCYIIECTBISATh TMO3HABATEIbHYIO [EATEIbHOCTh B 00JacTH
(U3UKM W aCTPOHOMHUH, BBISIBISATH MPOOJEMBI, CTaBUTh U  (OpMyIUpOBaTh
COOCTBEHHEIC 3a7a4H;

CaMOCTOSTEJILHO COCTABJIITH IUIAH PELICHHs PACUETHBIX M KaYECTBEHHBIX 3a7ady,
MJIaH BBIMIOJIHEHHUS TPAKTHUYECKOW pPabOoThl € Y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHU;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOIo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTb  OCO3HAHHBIA  BBIOOp, AapryMeHTHUpOBaTh e€ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (hOPMHUPOBAHUIO U TPOSIBICHHUIO IPYAUIIMN B 00MacTu (HU3UKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalMsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/IeTh HaBbIKAMM TO3HABATEIbHOW pEeQIIEKCUU KaK OCO3HAHMSI COBEPILAEMbIX
JNEUCTBUU U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUM;

UCIIONb30BaTh MPUEMBI pedrekcuu Juis OLEHKHM CUTyallud, BbIOOpa BEpHOTO
peLIeHHS;

YyMETh OLIEHUBAaThb PHUCKM W CBOEBPEMEHHO IMPUHHUMATh PEMIEHUS 10 HUX
CHUKEHMUIO;



OPUHUMATh MOTUBBI W apryMEHThl JpPYyTUX TPHd aHajliu3e pe3yJIbTaToB
JESITeIbHOCTH;

NPUHUMATH CeOsl, MOHMMasi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OpPUHAMATh MOTHUBBI W apryMEHTHl JApPYTUX TPH aHalIW3€ pe3yJbTaToB
JesITeIbHOCTH;

pU3HaBaTh CBOE NIPABO U MPABO JPYTUX HA OLIMOKHU.

B mporecce mocTHKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBI IO
¢usznke A ypoOBHS  cpeaHero  oOmero  oOpa3oBaHHMs Yy — OOyYaromuxcs
COBEpIICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUICKT, IpeanoararoIum
c(OPMUPOBAHHOCTbD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIOCOOHOCTh TMOHHMMATh CBOE AMOILMOHAIBHOE
COCTOSIHME, BHJIETh HANpaBICHHUS Pa3BUTHS COOCTBEHHONW 3MOLIMOHAIBHON cdepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIOLIETO CaMOKOHTPOJb, YMEHHE IPUHUMATb
OTBETCTBEHHOCTh 32 CBOE  TOBEAEHHE, CIOCOOHOCTh  AQJaNTUPOBAThCA K
HYMOLIMOHABHBIM U3MEHEHHUSIM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAalLlMM, BKJIOYAIOIIEH CTPEMJIEHHE K JOCTIDKEHUIO LEIH U
yCHexy, ONTUMHU3M, WHULMUATUBHOCTb, YMEHHUE JEHCTBOBAaTh MCXOJS M3 CBOHUX
BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOMIEH CIMOCOOHOCTh TOHMMATh SMOIMOHAIBHOE COCTOSHUE
APYTUX, YYUTBHIBATH €T0 MPH OCYIIECTBIEHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COLIMAJbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBICTPAWBATH OTHOIIEHHS C
APYTUMU JTIOABMH, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

IHNPEJIMETHBIE PE3YJIBTATHI

K konny obyuenus B 10 kijiacce mpeaMeTHble pe3yJbTaThl Ha 0A30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poib M MecTo (U3uKu B (POpMHpPOBAHUH
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOACH;

VUYUTHIBATh  TPAHUIBI NPUMEHEHUS  HW3YUYCHHBIX  (U3UYECKUX  MOJCNICH:
MaTepualbHas TOYKAa, WHEpUUalIbHAs cHCTeMa OTCU€ra, abCOIIOTHO TBEPIOE TEIIO,
UJCAIBHBIN Ta3, MOJEINW CTPOCHUS Ta30B, >KUIAKOCTEM M TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUECKU 3apsijl MpU pelieHn: (PU3NYECKUX 3a/ay;

pacrio3HaBaTh (pusnueckue sBJICHUs (MPOILECChl) M OOBSICHATH MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOpPHUH CTPOEHHS BELIECTBA U
ANEKTPOJUHAMUKHN: PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE IBUKEHUE,
CBOOOJIHOE TaJICHUE Tell, IBUKEHUE MO0 OKPY>KHOCTH, UHEPIUs, B3aUMOJACHCTBUE Te,
g dy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TEJ, U3BMEHEHHE



o0béMa Tel Ipu HarpeBaHWM (OXJIAKJICHHH), TEIUIOBOSC pPaBHOBECHE, HCIapeHUeE,
KOHJCHCAIIMS, IUIABJICHHWE, KpUCTAUIM3allusl, KHUIICHHE, BIIAXKHOCTh BO3/yXa,
MOBBIIICHUE JIaBJIEHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJI€, CBSI3b MEXKIY
MapamMeTpaMu COCTOSIHMS ra3a B M3OMPOLIECCax, 3JEKTPU3alMs TeJ, B3aUMOJCHUCTBUE
3apsiJIOB;

OMHUCHIBATh MEXaHWYECKOE JBIKCHHE, HCIOIb3ysSd (U3NUSCKUE BEIHMYUHBI:
KOOpJIMHATa, MyTh, EPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHiIa, UMITYJIbC
TeNla, KWHETHYECKas »JHEpPrusi, MNOTCHIMaIbHAs »HHEPrusi, MeXaHudeckas padorTa,
MEXaHHUYeCKass MOITHOCTD; MPHU ONMMCAHUH TMPABHUIBLHO TPAKTOBATh (PM3UUYECCKUM CMBICIT
HCIIOJB3YEMBIX BEJIMYMH, WX OO0O3HAUCHUS] W CAUHUIIBI, HaXOAUTh (QOPMYJIbI,
CBSI3bIBAOIIME JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BEIUUMHAMU,

ONMUCHIBAaTh U3YUYCHHBIE TETUIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SBJIEHUS, UCIOJIb3YS
(bu3uYeCKre BEIMUMHBIL: TaBJICHUE raza, TEMIIepaTypa, CpeaHsAs KHHETHIeCKask YHePT s
XA0TUYECKOTO  JBMXKEHHUSI MOJIEKYJ, CpPEIHEKBaJpaTUYHAs CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI dHEprusi, padora raza, Kodh(UIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOTO JBUTATENs; IPU ONMUCAHUU NPABUIBLHO TPAKTOBATH (PU3MUECKUUN
CMBICJI HCIIOJIb3YEMBIX BEIIMYMH, MX OOO3HAYCHHUS M CAUHUIIBI, HAXOJHUTh (DOPMYIIBI,
CBSI3BIBAOIIME JAaHHYIO (DU3UUECKYIO BEIMUMHY C JPYTUMHU BEITUYHHAM;

ONMUCHIBAaTh M3YUYEHHBIE JJIEKTPUYECKHE CBOWMCTBA BEIIECTBA M DJIEKTPUUYECKHE
saBJieHUs1 (MPOIECCHI), HUCIMONb3Yysd (PU3MUYECKUE BEIUUYUHBI: AJIEKTPUUECKUN 3apsij,
BJICKTPUYECKOE T0JI€, HAMPSIKEHHOCTh T0JI, TOTCHIIUA, Pa3HOCTh MTOTCHIIHAIOB; IPH
OMMCAHUU TIPABWJIBHO TPAKTOBATh (PU3MYECKUM CMBICI HCIOJIB3YEMBIX BEIUYHH, MX
0003Ha4YeHUSI U €IUHUIII, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UUYECKYIO
BEJIUYHUHY C APYTHUMH BEIUYNHAMY,

aHAJIU3UPOBATh (PU3MUECKUE TIPOLECCHl M SBJICHUS, MCIOJB3YS (PU3HUECCKHC
3aKOHbl M TPUHIUIBL: 3aKOH BcemupHoro tarorenus, I, II u III 3akonsl HbroToHa,
3aKOH COXPAHEHUS MEXAHWYECKON SHEPrUM, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIIUIL
CYyNEpIO3UIAN CWI, NPUHLOHUN PABHONPABUS HMHEPUUAIBHBIX CHCTEM OTCUETA,
MOJICKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHS BEIIECTBA, ra30BBbIE€ 3aKOHBI, CBS3b
CpeIHEel KHHETHYECKOM DSHEPruM TEIUIOBOTO JBIDKCHHS MOJEKYJI C aOCOIIOTHOU
TEMIIEpaTypoOM, MEPBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHS SIIECKTPUUECKOTO
3apsina, 3akoH KyloHa, mpu 3TOM pa3inyarh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €Tr0
MaTeMaTH4IECKOe BBIPAYKCHHUE M YCIOBUS (TPaHUIIbI, 00JaCTH) TPUMEHHUMOCTH;

OOBSCHATHh OCHOBHBIE NMPUHIUIBI JEUCTBUS MAaIlMH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pasinyaTh YCJIOBUS WX O€30MaCHOIO HCIOJb30BaHUSA B IOBCEIHEBHOU
JKU3HHU;

BBITIOJTHATDH SKCIIEPUMEHTHI 110 HUCCIICIOBAHUIO (PM3UYECKUX SBICHUN U MPOIIECCOB
C HCMOJIb30BAaHUEM IIPSMBIX U KOCBEHHBIX H3MEPEHHUH, MpU 3TOM (HOPMYIHPOBATH



npobieMy/3agady W THIOTE3y YYeOHOro JKCIEPUMEHTa, COOMpAaTh YCTAaHOBKY U3
IpeI0AKEHHOT0 000pyAOBaHNUs, IPOBOJAUTH OMNBIT U (POPMYIHPOBATH BHIBOJBL;

OCYUIECTBJISTH NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIMYMH, ITPU 3TOM
BBIOMpPATh ONTUMAJIbHBIM CIIOCOO HM3MEPEHHS M MCIOJb30BaTh H3BECTHBIE METOJIbI
OLICHKU MOTPEMIHOCTEN U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTU MEXy (PU3NYECKUMU BEIMUMHAMU C HCIIOIb30BaHUEM
NPSAMBIX U3MEPEHUH, TPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIYYEHHOW 3aBUCHUMOCTU (PU3NYECKUX BEJIWYUH B BHUJAE TAOIUL U rpaUKOB, A€1aTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIIEI0BAHMS;

coOmoaTh mpaBuia OE30MacCHOTO TpyJa HpU MPOBEACHUM MCCIEAOBAHUN B
pamMKax y4eOHOro DSKCHEpUMEHTa, Y4YEOHO-UCCIEeNOBATEIbCKOW M  MPOEKTHOH
NESTENbHOCTH C HCIOIb30BAHUEM W3MEPUTEIBHBIX YCTPOUCTB M J1a0OPATOPHOTrO
000pyTIOBaHUS;

pelaTh pacué€THbIEe 3a7aud C SIBHO 3aJJaHHON (PU3UYECKON MOJEINbIO, MCIONb3YsI
¢u3nyeckre 3aKOHbl M MPUHIIMIBI, HA OCHOBE aHaju3a YCJIOBHS 3aJauyd BBIOMpPATh
(U3HYECKYI0 MOJEIb, BBIACIATh (PU3MYECKHE BEIMYHUHBI U (HOPMYJIbI, HEOOXOIUMBIE
Uil €€ peleHus, NPOBOAUTH PACUYETBl M OLICHMBATh PEAJbHOCTb IOJYYEHHOI'O
3Ha4YeHUsI PU3NUECKON BEJIUUNHBI,

pemarb KauyeCTBEHHbIE 3aJaud: BBICTPAUBAaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXJ€HH C ONOpod Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uYeCKHe SBICHNUS,

UCIIOJIb30BaTh MPHU pEIICHUH Y4YEOHBIX 3aJjau COBPEMEHHbIe MH(OPMAIMOHHBIE
TEXHOJIOTUM I TIOUCKA, CTPYKTYPUPOBAHMS, WHTEPHPETALMH U MPEACTABICHUS
y4eOHOH W HAYYHO-NONYJAPHOM HWH(OpMAnuy, TMOJYYEeHHOW U3  pas3IMyHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIy4aeMyIo HH(POPMAIIHUIO;

IPUBOJUTH NPUMEpPHl BKJIaJJa POCCUICKUX MU 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, OOBSCHEHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3HUKE B MOBCEAHEBHOM XU3HU IS
obOecrieueHusi 0O€30MAaCHOCTH IMpH OOpalleHuH ¢ nOpubopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, IJIsi COXPAHEHUs 3J0pOBbS M COOJIOJIEHHS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH CpeJIe;

paboTaTth B TpyHne C BBIIOJIHEHUEM pa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh paboOTy TIpyHmbl, palMOHAIbHO pacOpeleNiaTh OO0S3aHHOCTH U
IUIAHUPOBATH JEATENBHOCTh B HECTAHJAPTHBIX CHUTYalMsIX, AJEKBATHO OLICHUBATh
BKJIAJT K&KJIOT0 U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMAaTPUBAEMOM TPOOIEMBI.

K xoniy oOyuenus B 11 kJjacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPakaTh COPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:



JEMOHCTPUPOBATh Ha MpUMEpax poiab W MecTo (u3uku B (HOpMUPOBAHHUU
COBPEMEHHOW HAyYHOM KapTHUHBI MHUpPa, B PAa3BUTUHU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIbHOCTH JIOAECH, LEJIOCTHOCTh W E€IUHCTBO
(u3HYeCKOl KapTUHBI MUDA;

YUHUTHIBATh TPAHUIIBI TPUMEHEHUSI U3yUYCHHBIX (DU3UUYECKUX MOJEINEH: TOYCUHbBIN
ANEKTPUUYECKUN 3apsif, JTyd CBETA, TOUEUHbI UCTOYHUK CBETA, S€pHAs MOJAENb aToMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO si/ipa MpHU pelieHny pu3nuecKux 3aaay;

pacrio3HaBath (pu3nueckue siBJieHUs! (MPOLECChl) U OOBSICHATH MX HAa OCHOBE
3aKOHOB DJIEKTPOJAMHAMUKA W KBAaHTOBOW (U3HMKHU: IJICKTPUYECKAas IMPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XHWMHMYECKOE, MArHUTHOE [JEWCTBUS TOKA, B3aMMOJIECHCTBUE
MarHuTOB, JICKTPOMArHUTHAsI UHAYKIUS, IEUCTBUE MAarHUTHOTO IOl Ha TIPOBOJIHUK C
TOKOM W JBWXKYUIUMHCA 3apsii, DJEKTPOMAarHUTHbIE KOJe0aHWS U  BOJIHBI,
MPSMOJIMHEHOE PaclpoCTpaHEeHUE CBETa, OTpaXKEHUE, MpeoMIIeHne, HHTephepeHITus,
mudpakiuds ¥ TOJSpU3alMs CBETa, JUCHEpCHs cBeTa, (PorolnekTpuueckuit 3¢ dexT
(boToaddexT), cBeTOBOE IaBlieHHE, BO3ZHHUKHOBEHHE JIMHEMYATOro CIIEKTpa aroma
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAS! PAJIIOAKTUBHOCT;

OMKUCHIBATh H3YyUYECHHBIE CBOMCTBAa BellleCTBA (IEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE, ANEKTPUUECKYIO0 MPOBOJUMOCTh PA3JIMYHBIX CpPEN) U 3JIEKTPOMAarHUTHbIE
SBJICHUS (IIPOIIECCHI), UCTIONB3Ys (PM3NUECKUE BEITMUYMHBI: DJICKTPUUYESCKUM 3apsijl, cuia
TOKa, DJJEKTPUUECKOE HaNpsiKEHUEe, OJJIEKTPUUYECKOE COMPOTUBICHUE, Pa3HOCTh
MOTEHITMAJIOB, JJICKTPOABUXKYINAs Cuia, padoTa TOKAa, MHIYKIMS MarHUTHOTO TOJS,
cuna Amrmepa, cuia JlopeHna, THAYKTUBHOCTh KaTyIIKHA, SHEPTHS DJIEKTPUUYECKOIO U
MarHUTHOTO TOJIeH, IePUOo U YacToTa KojebaHui B K0yie0aTeIbHOM KOHTYpE, 3apsiji U
CHWJIa TOKa B MPOLECCEe TapMOHMYECKHX 3JIEKTPOMArHUTHBIX KOJeOaHWil, (OKycHOE
paccTOsSiHUE M ONTUYECKasl CUjia JMH3bI, MPU OINHUCAHUU MPABWIBHO TPAKTOBATh
(bU3HYECKUil CMBICI UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYECHUS U €IMHUIIbI, YKa3bIBATh
(dhopmyJIbl, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUMUHY C JPYTUMHU BETUYHMHAMU;

OMUCHIBATh U3YUYEHHBIE KBAHTOBBIC SIBIICHUS U MPOLIECCHI, UCIOJIb3YST (PU3UUECKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, /JIMHA BOJHBI M 4YacTOTa CBETa,
SHEPrUs U UMIYJIbC POTOHA, IEPHO/I MOTypacnaaa, SHEPrusi CBsI3U aTOMHBIX siiep, IPH
OMHUCAHUU TIPABWIBHO TPAKTOBATh (PU3MYECKUM CMBICT HCIOJI3YEMBIX BEJIMYMH, UX
0003Ha4YeHUsI U €AUHUIIBI, YKA3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE NAHHYIO (PU3UUYECKYIO
BEITMYMHY C JPYTUMHU BEIMYUHAMHY, BBIYUCISITH 3HAYCHUE (PU3HUUECKON BEINYUHBI,

aHANMM3UPOBaTh (DU3MYECKUE TMPOIECChl M SIBJICHUS, HCIONb3Ys (QU3NYECKUe
3aKOHBI M TPUHIMIBL: 3aKOH OMa, 3aKOHBI TMOCJIEIOBATEIBHOTO M IMapajljIeIbHOTO
COCOMHEHUS NPOBOAHUKOB, 3akoH Jxoyns—JleHna, 3akoH SJIEKTPOMAarHUTHOMN
WHJYKIWHW, 3aKOH MPSMOJUHEUMHOTO paclpOCTPAaHEHUsI CBETA, 3aKOHBbI OTPaKeHUs
CBETa, 3aKOHBI MPEJTOMIICHHSI CBETa, ypaBHEHUE DWHIITeNHA 11 hoTodPdekra, 3aKoH
COXpAaHEHMS DJHEPrHMH, 3aKOH COXPAHEHUsS HMIYJbCa, 3aKOH COXpaHEHUs



ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUs MaCCOBOT0 YMCIIa, MocTyaaThl bopa, 3akoH
PaAMOAKTUBHOTO pacnaja, MpU 3TOM pa3iudarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BhIPAKEHUE U YCIIOBUA (TpaHULIbl, 00JIaCTH) IPUMEHUMOCTH;

ONpEeNEeNATh HAMpaBJICHUE BEKTOpAa UHAYKIIMM MAarHUTHOTO TOJISI TIPOBOJIHHMKA C
TOKOM, cuJibl Ammepa u cuiibl Jlopenua;

CTPOUTH U ONKCHIBATH M300paKEHUE, CO3/1aBA€MOE€ IUIOCKUM 3€pKaJioM, TOHKOM
JIMH30M;

BBINIOJIHATH 3KCIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3UUYECKUX SBJICHUI U MPOLIECCOB
C HCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEPEHHU: MPH ATOM (HOPMYITUPOBATH
npoOiemy/3afaqy M TUINOTE3y Y4YEOHOro HKCIIEPUMEHTAa, COOMpaTh YCTAaHOBKY W3
MPEUIOKEHHOTO0 000PY/I0BaHUS, TPOBOIUTH OTBIT U (DOPMYITUPOBATH BBHIBO/IBI;

OCYILECTBIISITh TIPSIMbIE U KOCBEHHbBIC U3MEPEHUs (PU3UUECKUX BEJIIMUUH, IPU 3TOM
BBIOMPATh ONTUMAIBHBIM CIOCOO HM3MEPEHHS M HCIOJIb30BaTh H3BECTHHIE METOJIbI
OLICHKHU TOTPEIIHOCTEN U3MEPEHU;

HCCJIEeI0BATh 3aBUCUMOCTH (U3MUYECKMX BEIMYHMH C HCIOJIb30BAHUEM MPAMbBIX
U3MEPEHUN: MpU HTOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3yJIbTaThl
MOJIYYCHHOM 3aBUCUMOCTH (PU3WYECKUX BETWYWH B BHUJE TaOIUIl U TPpaHUKOB, JIeIaTh
BBIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHUS;

cobmofaTh MpaBuia O€30MacHOTO TpyJa MNpH MPOBEICHUM HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCHEpUMEHTa, YYEOHO-UCCIENOBATEIbCKOM M  MPOEKTHOH
JESTENBHOCTA C HCIOIb30BAHUEM W3MEPUTEIBHBIX YCTPOWCTB M J1abOPaTOpPHOTO
000pyIOBaHUS;

pemarb pacu€THbIE 3a/1a4d C SIBHO 3aJaHHOM (PM3MUECKOU MOJENbIO, UCIOJIb3YS
(¢u3nuecKre 3aKOHbl M NPUHIMIBI, HA OCHOBE aHaju3a YCJIOBHS 3aJadyd BBIOMpPATh
(GU3HYECKYI0 MOJIENb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYJIIBI, HEOOXOIUMBIE
st e€ peuieHusi, MPOBOAUTH pPACU€Thl U OIEHUBATh PEAJbHOCTh IOJIYYEHHOTO
3Ha4YCeHUS (PU3NUECKON BETUUUHBI;

pemaTh KauyeCTBEHHBbIE 3aJauyM: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C ONOpOM HAa M3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
busnuecKue SBICHUS;

HCIIOJB30BaTh MPHU PEIICHUH YYEOHBIX 3aJa4 COBPEMEHHBbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JJIsI TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAlUM W MPEACTaBICHUS
y4eOHON W HAY4YHO-TIOMYJApHOW uWHMOpMAIUU, TOJYYSCHHOM U3 Pa3InYHBIX
MCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTYyYaEMyI0 HH()OPMAIIHIO;

OOBSCHATh MPUHIMIBI JEUCTBUS MAIIUH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
pasnuyarh yCIoBHUS UX 0€30MaCHOTO UCIIOJIb30BAHUS B TIOBCEHEBHOM KU3HU;

MPUBOJUTHh TPUMEPHI BKIIAJa POCCHUMCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B 0OBSICHEHUE TMPOILIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHUE TEXHUKHU
1 TEXHOJIOTHUM;



WCIIOJIb30BaTh TEOPETHUECKHE 3HAHHS 1O (U3UKE B MOBCETHEBHOW >KU3HU IS
oOecrieyeHus: 0E€30MaCHOCTH TMpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMHM, MJISI COXPAHEHHUS 3J0POBbs M COOJIOJICHHS HOPM SKOJIOTMYECKOIO
MOBEACHUS B OKPYKAIOLIEH CpeJIe;

paboTtaTh B TpyIIle C BBHIINOJHEHWEM PA3JIUYHBIX COLUATIBHBIX POJIEH,
IUIAaHUPOBATh  PabOTy TPYNIbl, PAIMOHATIBLHO paclpelnessTh OO0sS3aHHOCTU U
IJIAHUPOBATh JIEATEIbHOCTh B HECTAHJIAPTHBIX CHUTYAIUSAX, aJCKBATHO OIICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N KosmuecTBo yacos DJIeKTPOHHbIE
[
n/_n HaumeHoBaHue pa3/ieioB M TeM NPOIrPaMMbI B Kontpoabnbie | [IpakTuyeckue (uu¢possbie)
cero padoThI padoTsI o0pa3oBaTe/IbHbIE
pecypcbl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O IO3HAHUSA
but6mmoreka [JOK
1.1 ®u3KKa ¥ METOJbI HAYYHOT'O ITO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf7
2
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bubnnorexa [JOK
2.1 Kunematuka 5 0 2 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.2 JnHamuka 7 1 1 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.3 3aKOHbBI COXpPAHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Hroro no pazneny 18

Paznes 3. MOJIEKYJISAPHAS ®PU3UKA U TEPMOJUHAMMUKA

bu6mmoreka [IOK

3.1 OCHOBBI MOJIEKYJISIPHO-KHUHETUUECKON TEOPUHU 9 1 1 https://m.edsoo.ru/7f41bf7
2

3.2 OCHOBBI TEPMOAMHAMUKH 10 1 | bubnmnorexa [JOK




https://m.edsoo.ru/7f41bf7
2

ArperatHble cocTosiHUS BelecTBa. da3oBbie

bub6nuorexa [JOK

33 5 1 https://m.edsoo.ru/7f41bf7
epPeX0/Ibl )
Hroro no pazaeny 24
Paznea 4. JJIEKTPOAUHAMMUKA
bu6mmoreka [IOK
4.1 OneKTpocTaThKa 10 1 https://m.edsoo.ru/7f41bf7
2
ITocTostHHBINM BHEKTpUYECKUM TOK. TOKH B buGnnorexa LIOK
4.2 P ’ 12 2 https://m.edsoo.ru/7f41bf7
pa3IUYHBIX cpeaax 5
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 10




11 KIIACC

Kosnn4yectBo 4yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3jeioB U TeM
Ne n/n Konrtpoabubie | Tpakrnueckne | (undposbre)
NMPOorpaMMbl Bcero
padoThl paboThl o0pa3oBaTe/IbHbIC
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
11 MaruauTHO€ noJie. DIeKTPOMarHuTHasI 1 | 3 bubnuorexa [JOK
' AHIY KA https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHudecKkue 1 31eKTPOMArHUTHBIE 9 1 1 bubnmnorexka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHudecKue U 3J1€KTPOMArHUTHBIE 5 0 0 bu6muoteka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [JOK
2.3 Onika 10 ! 3 https://m.edsoo.ru/7f41¢97¢c
Hroro no pazaeny 24
Pasnen 3. OCHOBBI CIIEHIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH
31 OCHOBBI cIEIUAIBHON TEOPHUH 4 | 0 bubnmoreka [JOK
' OTHOCUTENBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DNIeMEeHThI KBAHTOBOW ONTHKHU 6 0 0 hits://m.edsoo r/7#41c97¢
4.2 Crpoenue aToma 4 0 0 bubnuotexa [JOK




https://m.edsoo.ru/7f41¢97¢

4.3

ATOMHOE S1p0

but6mmoreka [IOK
https://m.edsoo.ru/7f41c¢97¢

Uroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPODU3UKH 7 bubmorexa [TOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazageny 7
Pa3znen 6. OGOBIAIOLIEE ITIOBTOPEHHUE

6.1 O6o061maroiiee TOBTOpPEHUE 4 ngg;ifg;grouﬁ 41c97c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara P
Tema ypoka Kontpoabnbie | IpakTHueckne uudposrie
n/n Bcero U3yYeHUs
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl

1 dusuka — Hayka o npupoze. Hayunsie 1 0 0 bubnuoreka LIOK
METO/IbI [IO3HAHUS OKPYIKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Poinb u mecto dusuku B opMUpOBAaHUT

2 COBPEMEHHOM Hay4YHOM KapTUHBI MUPa, B 1 0 0 bubmorexa TIOK

p . Y P vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN JEATENbHOCTHU JIIOIeH
MexaHnudeckoe ABUKEHUE.

3 OTHOCHUTENBFHOCTh MEXaHUYECKOTO | 0 0 but6mmoreka [IOK
nBwkeHus. [lepemernienne, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NPSIMOJUHEHHOE ABIKCHUE 1 0 0 bubmorexa TIOK

p p g https://m.edsoo0.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIUHENHOE | 0 0 bubmuoteka [IOK
JIBU)KECHHUEC https://m.edsoo.ru/ff0c372¢e

6 CBoOomHOE TIazieHue. Y CKOpEHHE | 0 0 bu6nuoreka [JOK
CcBOOOIHOTO ITaCHUS https://m.edsoo.ru/ff0c39cc

. KpuBonnneiinoe nuxenue. [IBuxeHne | 0 0 bu6mmoreka [IOK
MaTepHaAIbHONW TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHumn otHOCUTENBHOCTH ["anuies.

8 NuepumnanbHble CUCTEMBI OTCYETA 1 0 0 bubmorexa HOK

P . ' https://m.edsoo.ru/ff0c3be8
IlepBbiit 3akoH HbroToHa

9 Macca Temna. Cuna. [Ipuniun 1 0 0 bubnmnorexa [JOK

Cynepno3unuu cwi. Bropoii 3akoH https://m.edsoo.ru/ff0c3be8




HrroTona nis MaTepHaHLHOﬁ TOYKH

Tpertwnii 3akon HeroToHa st bubnuoreka [JOK
10
MaTEPUAIIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCeMUPHOTO TsAroteHus. Cuna bubnmnorexa [JOK
TsKecTu. [lepBasg KocMHuuecKasi CKOPOCThb https://m.edsoo.ru/ff0c3d00
Bbubnuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yrpy Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koo dunment tpenusi.
13 Cuna CI())H OTI/IBJICI?I/IqS)I apu ILBI/I)P;GHI/II/I Tela buGnnorexa LIOK
P p https://m.edsoo.ru/ff0c3{76
B JKHJIKOCTH WJIU Ta3e
HMirynsc MaTepUaIbHOM TOYKH, CUCTEMBI
14 MaTepHaIbHBIX TOYEK. IMITyIIbC CUIIBL. bub6nuoreka [IOK
3aKoH coXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
[locTynarenbHOE U BpalaTeabHOE
15 JBUKEHHE a0COMIOTHO TBEPIOTO Tea. but6mmoreka [IOK
MowmenT cuinbl. [liieuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO TENa
Pa6ota u moutHoCcTh cuiibl. Kunernueckas
16 SHEprusi MaTepualibHOM Touku. Teopema bubmmorexa [TOK
p p o p https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETHYECKOW IHEPTHH
[TorenumansHas sHeprud. [loTeHnnanbHas
17 SHEPTHUS yrpyro aeGopMupoBaHHOM bubnuotexa [JOK
npy>kuHbl. [loTeHIMabHAA YHEPTUA Tena https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTU 3eMIIU
[ToTeHmanbHbBIE U HETTOTECHIIUATHHBIC
but6mmoreka [IOK
18 cuibl. CBs3b pabOThI HEMOTEHIUATBHBIX

CHJI C I3MCHEHHEM MEXaHHICCKOM OHCPIrUun

https://m.edsoo.ru/ff0c478¢




CUCTEMBI Tell. 3aKOH COXPaHEeHUS
MEXaHUYECKON SHEPrUuun

19

JlabopaTtopHas pabora «MccnenoBanue
CBSI3U PaOOTHI CHITBI C H3MEHEHUEM
MEXaHHYECKOM SHEPIUM TeJa Ha IPUMEPE
PacTSHKCHUST PE3HHOBOTO KT'yTay

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXpAaHEHHUS B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeOpHH. bpoyHOBCKOE
neuxenue. JAudpdysus

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep ABUKEHUS U B3aUMOICUCTBUSA
4yacTull BeulecTsa. Moaenu crpoeHust
ra3oB, JKHJIKOCTEN U TBEPIBIX TEN

23

Macca monekyi. KonanuecTBo BemiecTsa.
[TocTostHHas ABoraapo

24

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3Mmepenue. [llkama remneparyp Lenbcus

25

Uneanpuerii raz B MKT. OcHOBHOE
ypaBaeHue MKT

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIepaTypa Kak Mepa
CpeHEeW KMHETUYECKON IHEPTUU
JIBUJKECHHSI MOJIEKYJI. Y paBHEHHE
MenneneeBa-Knaneiipona

bubmmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmbToHa. ['a30BBIC 3aKOHBI

28

JlaGopatopHas pabora «VccnenoBanue
3aBHCHMOCTH MEXKY [TapaMeTpamu




COCTOSHUS pa3pCKCHHOI'O I'a3a»

I/I30Hpoueccm B UACAJIbBHOM Ia3€ U uxX

but6mmoreka [IOK

29
rpadudecKoe mpeICTaBIeHNE https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus

% T?pMOI[I/IHaMI/I‘{Ie{CKOI/I CHCTEMBI U CIIOCOOBI BuGmiorexa LIOK
e€ n3MeHeHus. KonnuectBo TEmioTel 1 httns://m.edsoo.rw/f0c5052
pabota. BHyTpeHHsIs1 aHeprus AUpsJ.cdsoo e 22
0JIHOATOMHOT'0 MICAJIbHOTO ra3a

31 B bubmmoreka [JOK

BT TEIITONEPEAaTH https://m.edsoo.ru/ff0c5¢36
. zﬂeﬂbHaH TEILUIOEMKOCTD BEIIECTBA. Bu6nnorexa LIOK
OJIMMECTBO TETIOThI NPH TeIIoNepeaate. httns://m.edsoo.rw/f0c5e36

A mmabaTHBIN Mporecc

33 I1epBblil 3aKOH TEPMOJIMHAMUKH U €r0 bub6mmoreka [IOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
HeoOpaTtuMocTh npo1ieccoB B MPUPOJIE. bubmmorexa [IOK

34 .
Bropoii 3aKk0H TEpMOJAUHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunnun gevicteus u KII1/ TermoBoit bubnuotexa [JOK
MallUHbI https://m.edsoo.ru/ff0c600a

36 [ukn Kapuo u ero KITJ]

37 OKOJOTrH4eCcKHe MPoOIeMbl
TEIJIO3HEPTETUKU

38 O6o6maromuit ypok «MomnekynsipHas bu6mmoreka [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKID) https://m.edsoo.ru/ff0c6938

% KIS/IHTpOJILHaSI pabota mo TgMe BuGmmorexa IJOK
«Moneiynapuas pusuica. OcHosb! https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI

40 [TapooGpazoBanue U KOHICHCAITHS. bubnuorexa [JOK

I/IcnapeHHe 1 KUIICHHUEC

https://m.edsoo.ru/ff0c63b6




AOCOIIOTHAA U OTHOCHUTENbHAS BIAXKHOCTD

but6mmoreka [JOK

41
BO31yxa. HacelmeHHslIil nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u
42 amopdHbIe Teraa. AHU30TPOIHS CBOMCTB bubnmnorexa [JOK
KpucTa/uioB. XKuakue KpucTauisl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHAIIb
43 IInaBieHue u KpucTayM3anus. Y AejapHas bubnuorexa [IOK
terutora miasieHus. CyOnumarus https://m.edsoo.ru/ff0c6708
but6mmoreka [IOK
44
Y paBHeHHE TEIIoBOro Oananca https://m.edsoo.ru/ff0c6820
45 OneKkTpusanys Ten. DNeKTPUUECKUN 3apsl. bubnunoreka IIOK
JIBa BH1a 2IEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
» ITpoBoaHMKH, L[I/IBJ'IBCKTpI/IKI/I U Bu6uorexa IIOK
MOJTyIPOBOJIHUKU. 3aKOH COXPAHEHUs hitps://m.edsoo ru/f0c6bec
IEKTPUYECKOrO 3apsaa
47 B3aumopeiictBue 3aps10B. 3akoH Kyiona. bub6mmoreka [IOK
TodeuHblil JIEKTPUUECKHI 3apsi]T https://m.edsoo.ru/ff0c6ced
48 gaﬁiﬂ)i;le_IHHOCTb AEKTPUYECKOTO TOJIS. BuGmotexa 1JOK
PHHIRLTL CYTEPIIOSHITAK SICKIPHACCKAX https://m.edsoo.ru/ff0c6df2
nosiel. JIunum HanpsHKEHHOCTH
49 Pabota cui1 3eKTpoCcTaTuYecKoro mosisl. bu6mmoreka [IOK
Ilorennuan. PazHocTh IOTEHLIMAIIOB https://m.edsoo.ru/ff0c6f00
5 ipecl)(]iolcl)zl?cn U JUBJIEKTPUKU B BuGmotexa 1JOK
POCTATITICCIOM TOIIC, https://m.edsoo.ru/ff0c7018
JpnexkTpuueckasi IPOHULIAEMOCTb
but6mmoreka [IOK
51 & . K
dnexrpoémrocts. Kornencarop https://m.edsoo.ru/ff0c7126
59 DneKTPOEMKOCTh MIIOCKOTO KOHJEHCATOPA. bu6muoteka [IOK
DHeprus 3apsH>KEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72¢c0
53 JlaGopaTtopHas pabota "3mepenne




AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpyuHIMT AEHCTBUS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOMHUPOBAIHHOTO
amnmapara, CTpyWHOTO MpUHTEpA.
DJIeKTpOoCTaTUUECKas 3allnuTa. 3a3eMJICHUE
AIIEKTPONIPUOOPOB

55

DNEeKTpUYECKU TOK, YCIIOBUS €T0
cymectBoBanus. [locrosunbiii Tok. Cuia
toka. Hanpsixenue. CornpotuBienue.
3akon Oma it y9acTka 1enu

56

[MocnenoBarenbHOE, MapalieabHOE,
CMEIIaHHOE COSTUHEHHE MPOBOIHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAHHOTO COCTUHEHHSI PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

Pabora u MOIITHOCTD 3JICKTPUYCCKOI'O TOKA.

3akon J[xoyns-Jlenmna

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1t MOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambIkanue. JlaboparopHas pabora
«3mepenue IJIC uCcTOYHMKA TOKA B €TO
BHYTPEHHETO COMPOTUBIICHUS»

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOIUMOCTh TBEPABIX
METAJIJIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METAJIJIOB OT TeMIIEPATYPHI.
CBepXIPOBOIMMOCTh

60

DJIeKTpUYECKHU TOK B BakyyMe. CBOMCTBa
AJIEKTPOHHBIX MYYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAs U
IIpUMecHas MpoBOoAUMOCTh. CBoCTBA p—
n-niepexoza. I[lomynpoBoHUKOBEIE
prOOopbI

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKHI TOK B pacTBOpax U

but6mmoreka [JOK




pacriaBax 3JIeKTPOJIUTOB.
ONEeKTPOIUTHYECKAS JUCCOLIUALIMS.
DJIEKTPOJIN3

https://m.edsoo.ru/ff0c82ba

DJIEKTPUYECKUH TOK B ra3ax.

bubnuoreka [IOK

63 CaMOCTOATENBHBIM U HECAMOCTOSATEBHBIN 1 hitos://m.edsoo ru/fc84ac
paspsia. Mogaus. [Inazma

o DJexTpudecKue Ipudopsl U yCTIi)_})I?ICTBa u | Bu6morexa LIOK
WX MpaKTUIecKoe nmpuMeHenue. [IpaBuna hitps://m.edsoo.r/ 86
TEXHHUKHU 0€30MacCHOCTH

. but6mmoreka [JOK

65 O600manmuil ypok «IeKTpOIUHAMUKAY 1 hitps-//m.cdsoo.ru/fc88be
KonTponbnas pabota mo Teme

66 «9nexrpocraruka. [locTossHHBII 1 bubnmnorexa [JOK
ANEKTPUYECKUN TOK. TOKH B pa3IMuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBHbIif ypok. O600IIarONIHMI YPOK 1O 1 bubnuorexa [JOK
temam 10 kracca https://m.edsoo.ru/ff0c8c56

63 PesepBHbIit ypok. OO00IIAOIINI YPOK 1O 1 bubmuoreka [JOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6¢
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11 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hdara
Tema ypoka Kourtpoasusie | lIpakTuueckune uudposbie
n/n Bcero U3yYeHUs
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcbi
[TocTosiHHBIE MArHUTBI U UX
1 B3auMoJieicTBUE. MarHuTHOE MoJIe. 1 0 0 bu6mmoreka [JOK
Bexrop MarHuTHON MHAYKUMUA. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKIIUH
MarsnuTHoe€ 1ojie NpoBOAHUKA C TOKOM.
2 OnrwIT Opcrena. BzaumoneiicTBue 1 0 0 Bubmorexa ITOK
p ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
Jlaboparopuas padota «M3yueHnue bubnmoreka [JOK
3 1 0 1
MardHUTHOI'O MOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS HA
IIPOBOJIHUK C TOKOM. Cuita Ammepa.
4 JlabopaTtopHas pabora «MccnenoBanue 1 0 1 bubmorexa HOK
. patop p https://m.edsoo.ru/ff0c9ac0
JIEUCTBUA MOCTOSSHHOTO MarHUTa Ha PaMKy
C TOKOM»
JlelicTBHE MarHUTHOT'O OIS Ha
5 BIK F0CS 3apSKEHHYIO YacTH 1 0 0 bubmmorexa [IOK
ABHIAYILY P M e https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cuisl Jlopenia
OnekTpoMarauTHas UHAYKIus. [ToTok
6 BEKTOpa MarHUTHON uHAyKuuu. IC 1 0 0
MHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Papanes
7 JlaGopatopHas pabora «VccnenoBanue 1 0 1 bubnuoreka LIOK
SIBJIEHUS DJICKTPOMArHUTHON MHJTYKITUWY https://m.edsoo.ru/ff0cal 50




NunykTuBHOCTE. SBIEHNE
camouHaykiuu. IJ1C caMOMHAYKIWH.

bu6mmoreka [JOK

8 OHeprust MarHUTHOTO TOJISI KaTyLIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE I10J1€
TexHuueckue yCTporuCTBa U UX
IIPUMEHEHNUE: IOCTOSIHHBIE MAarHUTHI,

9 AIIEKTPOMArHUTHI, JIEKTPOIBUTATETTb,

YCKOPHUTENHN JIEMEHTAPHbIX YaCTHIL,
MHAYKIIMOHHAS 11€Yb

10 O06o6marmuii ypok « MarHUTHOE TTOJTE. bubnuorexa [JOK
DJIEKTPOMArHUTHASI UHYKIIHS) https://m.edsoo.ru/ff0cab82
KonTponbhas pabota no teme

11 «MaraurtHoe noje. DJIeKTPOMarHUTHasI buommorexa LIOK

https://m.edsoo.ru/ff0cad58
UHAYKLIHSD
CB0OOIHBIE MEXaHMUECKUE KOJICOaHMS.

12 ["apmonnueckue koaeOaHus. Y paBHEHHE bubnuoreka LIOK
rapMOHUYECKHUX KOJIeOaHUM. https://m.edsoo.ru/ff0caf06
IIpeBpamenue 3Hepruu
JlaGopatopHas pabora «VccnenoBanue

13 3aBUCUMOCTH NIEPHO/1a MAJIBIX KOJIeOaHM
rpy3a Ha HUTHU OT JUIMHBI HUTU U MacChl
rpy3a»

Koneb6arenbuplit koHTYyp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoleOaHus B
14 U/IeaIbHOM KOJIe0aTeIbHOM KOHTYpE. bubnmorexa LOK
https://m.edsoo.ru/ff0cb820
AHajorus MexJy MEXaHU4EeCKUMHU U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs bubnuoreka LIOK




SHEPrUH B UJICATBHOM KOJIeOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxaromux
KoJeOanusax. BeiHy X 1eHHBIC
MeXxaHn4uecKkue kojiebanus. Pe3oHanc.
BrIHYXI€HHBIC JICKTPOMAarHUTHBIE
KoJIcOaHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennblIil Tok. CHHYCOUAATBHBIN
MepEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKa. AMIUIUTYJHOE U
JEUCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaIPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [TpousBoacTso,
nepegavya u noTpedieHue dIeKTPUIECKOn
SHEPTrUu

19

YCTpoUCTBO U NIPAKTUYECKOE IPUMEHEHUE
JJIEKTPUYECKOr0 3BOHKA, FEHEpaTOpa
[IEPEMEHHOI0 TOKA, JINHUN
JJIEKTpoIepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
anexkTposHepruu. Kynerypa
KCIIOJIb30BaHUS JIEKTPOIHEPTHH B
MMOBCEIHEBHOM KU3HU

21

MexaHn4yecKue BOJHBI, yCIOBHUS
pacnpoctpanenus. [lepuon. CkopocThb
pacripocTpaHeHUs U JIJTMHA BOJTHBI.
[Tonepeunbie U IPOJOJIbHBIE BOJIHbI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ccas4

22

3Byk. CkopocTb 3ByKa. [ pOMKOCTH 3ByKa.

bubmuoreka [JOK




BricoTa Tona. TemOp 3ByKa

https://m.edsoo.ru/ff0cccOc

DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA

bu6mmoreka [JOK

23 1 ckopocTb. [llkana 35eKTpoMarHuTHBIX
P p https://m.edsoo.ru/ff0ccfe0
BOJIH
24 [TpuHIUTIBI paTUOCBS3H U TEJIEBUICHUS.
PazButue cpeacts cBsa3u. Pagnonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka LIOK
BOJIHBD) https://m.edsoo.ru/ff0cc618
[IpsiMonuHeiHOe pacpoCTpaHEHUE CBETa
26 B OJTHOPOJHOM cpeje. ToueuHbIit bubmorexa TIOK
AHOPOR pene. https://m.edsoo.ru/ff0cd350
MCTOYHHUK cBeTa. JIyu cBeTa
OTtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 cBeTta. [TocTtpoenue nzo0OpakeHnit B bubmorexa TIOK
’ p P https://m.edsoo.ru/ff0cd4e0
TUIOCKOM 3epKajie
[Ipenomnenue ceta. [loaHOE BHYTpEeHHEE
28 otpaxkenue. IIpeaeapHbIi yroi MOJHOTO bubmorexa TIOK
p P y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPa’KEeHUs
29 JlabopaTtopHnas pabora «3mepenue bubnmnoreka [JOK
MOKa3aTeIs MPETOMIICHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
JIunzsl. [Toctpoenue n3obpaxeHuil B
30 nuH3e. Dopmysa TOHKOM JTMH3BI bubmmorexa [JOK
- FPOpMY ' https://m.edsoo.ru/ff0cddle
VBenIudeHue JIMH3bI
31 JlaboparopHas padota «lccnenopanue
CBOWCTB M300paXKCHUH B IMH3AX»
32 Hucnepcus ceeta. ClI0KHBIN COCTaB
oenoro ceeta. L{Ber. JlabopaTopHas
pabota «Habmroienue nucnepcun CBeTa
33 WNurtepdepenmus cera. Judpakuus bubmuorexa [JOK




cBerta. JludpakunonHas pemérka

https://m.edsoo.ru/ff0ced22

HOHepeqHOCTB CBCTOBBIX BOJIH.

bu6mmoreka [JOK

34
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuOOPHI U YCTPOHCTBA U
yCJIOBHS UX 0€30MaCHOTO MPUMEHEHUS
['paHuLbl TPUMEHUMOCTH KIaCCUYECKOM
36 MexaHuku. [TocTynaTel cienuanbHON bubmorexa HOK
' Y H https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIBHOCTU
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3amMeIcHIe BPEMEHH M COKpaIICHHE bubmorexa TIOK
g P path https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEN U Bubnmorexa [IOK
1ot p https://m.edsoo.ru/ff0cfc68
UMIYJIECOM. DHEPIUs MOKOS
19 Kontponbnas pabota «Ontuka. OCHOBBI bubnmoreka [JOK
CIIENAJIbHOM TEOPUU OTHOCHUTEILHOCTH https://m.edsoo.ru/ff0cf60
®otounsl. ®opmyna [lnanka. Dueprus u bubnmoreka [JOK
40
HUMITYJIBC (POTOHA https://m.edsoo.ru/ff0cfel 6
41 OTtkpeiTHE U HccnenoBanue Gorodddekra. bubnuoreka [IOK
Omneitel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonbl pororddexra. YpaBHECHHE
42 OunHmreitna 1 porosddexra. «Kpacnas bubnmorexa LOK
g PP https://m.edsoo.ru/ff0d015e
rpanuna» Gotospdexra
43 Hasnenue ceera. Onbithl [1. H. JleOenena. bubmuorexa [JOK
XUMHYECKOE NeHICTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHuueckue ycTpoicTa u

IIPAKTHYECKOE IIPUMEHEHUE:
($oT037eMEHT, (POTOAATUMK, COJTHEUHAs!




Oarapes, CBETOINOT

Petenune 3agay mo reme « DIeMEHTHI

bu6mmoreka [JOK

45
KBAaHTOBOW ONTHKW» https://m.edsoo.ru/ff0d0302
Mopenb aroma TomcoHa. OnbIThI
46 Pezepdopaa no paccesHuro a-4yactu bubmmorexa [JOK
PLOPA P t https://m.edsoo.ru/ff0d091a
IInanerapHas Mmozens aTomMa
bu6mmoreka [JOK
47 IToctynater bopa
TyAaThl HOp https://m.edsoo.ru/ff0dOafa
W3nyyenue u nornouieHue (HOTOHOB MpHU
48 ne eyxo € aToMa C OJHOT0 (pomm ’ buommorexa LIOK
pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha apyroil. Bujsl criekTpoB
BousiHOBBIE cBOMCTBA yacThll. BonHbI e
49 Bbpoiina. KopmyckyisipHO-BOJIHOBOM bubnuoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YCHHE
OTKpbITHE PAIMOAKTUBHOCTU. OTIBITHI
50 Pesepdopaa no onpeneneHuio cocraBa bubmmorexa [JOK
PPOPA peA https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO MU3ITyYCHHS
CaoiicTBa anb(a-, 6era-, ramma-
51 W3JIy4deHus. BivsHue paanoakTUBHOCTH
Ha KUBbIE OPTaHU3MBbI
OTKpBITHE TPOTOHA U HEUTPOHA.
5 N3oronsl. Anbda-pacnaj. IIeKTPOHHBIN bubnuorexa [JOK
Y TIO3UTPOHHBIN OeTa-pacman. ['amma- https://m.edsoo.ru/ff0d1162
U3JIy4YEeHHE
53 DHeprusi CBsI3u HYKJIOHOB B sifIpe. bubnuorexa [JOK

SnepHbie peakuuu. SIepHbINA peakTop.
[TpoOaemMbl, MEPCIEKTUBBI, SKOJIOTUUECKHE

https://m.edsoo.ru/ff0d1356




ACIICKThI HﬂepHOﬁ OHCPIrCTUKU

54

DneMeHTapHbie YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HaOIIOIeHUS U
pPEruCTpalyy dJIEMEHTAPHBIX YACTHII.
Kpyrisii cron «@yHaaMeHTanbHbIe
B3auMoIecTBUA. EnHCTBO usnueckoi
KapTUHBI MUPa»

Bbu6moreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro neba. Co3Be3ausi, sipkue

3Bé3}11)1, IITAHETHI, UX BUIUMOC IBUKCHHC.

CoitHeyHas cucreMa

56

Comnane. ConHeYHas aKTUBHOCTb.
Hctounuk sHeprun ConHIa U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BuyTpenHee ctpoeHue 3BE3 .
CoBpeMEeHHbIE NIPEACTABIEHUS O
IIPOUCXOXKIEHNU U 3BoItoLMU CosHIa U
3BE3 N

58

Maieunsii [1yte — Hama ['anaktuka.
ITonoxxenue u neuxxenue CoaHua B
I'anaktuke. I'anaktuky. YEpHbIE ABIPHI B
Apax rajlakTUK

59

Bcenennas. Pasberanue ranakTuk.
Teopus bonbioro B3psiBa. PenukToBoe
n3inydyeHue. MeraranakTuka

60

Hepemennsie mpo6ieMbl aCTPOHOMHH

61

KonTtponbHas pabota «D1eMeHThI
aCTPOHOMUU U aCTPOPU3IUKI




62

Oo6o06maromuii ypok. Pois ¢pusuku u
aACTPOHOMHU B 3KOHOMHUYECKOM,
TEXHOJIOTUYECKOU, COITUATBHON U
ATHUYECKOH cepax NeaTeIbHOCTH
YeJioBeKa

63

O6o6matromuii ypok. Poss 1 mecto
(U3HUKH U ACTPOHOMHUHU B COBPEMEHHOM
HAy4YHOM KapTHHE MHpa

64

O6o6matomuii ypok. Ponbs pusndeckoit
TeOpuHu B OPMUPOBAHUH TIPECTABICHUAN
0 ¢pu3NUECKON KapTUHE MHUpPa

65

O06o6mmaromuii ypok. Mecto ¢gusndeckoi
KapTUHBI MUpPA B 00LLEM sy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJIE

66

PesepBHbIi ypok. MaruutHoe moie.
DneKTpOMarHuTHasE HHAYKIHS

67

PesepHblit ypok. OnTrka. OCHOBBI
CHEIHMATbHON TEeOPUN OTHOCUTENHFHOCTU

68

Pesepnpiii ypok. KBantoBas usuka.
DJeMEeHTbl aCTPOHOMUH U aCTPODU3UKU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

» Guzuka, 10 kinace/ Msikumies .., byxoBues b.b., Corckuit H.H. nox penakuueit [lapdpentreBoit H.A., AkninonepHoe
obmectBo «M3narenscTBO «IIpocBemieHue»

» Gusuka, 11 kinace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M. nox penakuueit [lapdpentreBoit H.A., AkiinonepHoe
obmectBo «M3naTenscTBO «IIpocBeiieHne»

METOINYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

['opnosa JI.A., Jleromuna C.B. CoopHuk 3an1a4 no ¢usuke: ruapoctatuka. 7—11 kmacesl. M.: BAKO.

* ['opnosa JI.A., Jleromuna C.B. CoopHUK KOMOMHUpOBaHHBIX 331a4 1o pusuke. 10—11 kmaccer. M.: BAKO.
* ['opnosa JI.A. Coopauk 3ama4 no ¢pusuke: snekrpocraruka. 10-11 kmacest. M.: BAKO.
 KonTtponbsHo-uzmepurensubsie MaTepuansl. @usuka. 10 knace / Coct. H.U. 3opun. M.: BAKO.

» CoopHuk 3ama4 o gusuke. 1011 knaccst / ABT.-coct. E.I'. MockoBkuHa, B.A. Bonkos. M.: BAKO.

* TecroBble 3aaHus o0 Gu3nke B pucyHkax u ueprexax. 10—11 kmacceer / Coct. JILA. T'opnoa. M.: BAKO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://lesson.edu.ru/lesson/
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