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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YPOBHS Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOKEHMH W TpeOOBaHHMM K pe3yibTraraM
OCBOCHMSI OCHOBHOM 00pa3oBaTelbHOM MporpaMmsbl, mpeacTaBieHHbix B DI'OC
COO, a Ttakxe c yudé€roM (DenepanbHOl paboueid MpPOrpaMMbl BOCHUTAHUS U
KOHIIETIIMK TpernojaBanusi ydueOHoro mnpeamera «Dusuka» B 00pa3oBaTeNbHBIX
opranm3anusix Poccuiickoit @enepannn, peaau3yomux OCHOBHBIC 00pa3oBaTeIbHbIC
MIPOTPaAMMBL.

Conepxanue mnporpaMmbl 1O (uU3MKe HampaBieHO Ha (GOpPMHpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTHUHBI Mupa oOyuaromuxcsa 10—11 kimaccoB npu oOydueHUH
ux (u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-IEATEIBHOCTHOTO MOJXOJa.
[Iporpamma o ¢usuke coorBeTcTBYeT TpeboBanusM OPI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pe3ysibTaTaM OOYyYEHHUs, a TaKKe
YUUTBIBAET HEOOXOAMMOCTh peau3allMi MEXIPEIMETHBIX CBS3e (PU3UKH C
€CTECTBEHHO-HAYYHBIMU YUYEOHBIMH MpeaMeTaMu. B Heil onpenensitoTcss OCHOBHBIC
LEeIu U3ydyeHus (PU3MKHA Ha YPOBHE CpPEAHEro OOIIero oO0pa3oBaHUs, IMIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DM3HKHU: JUYHOCTHBIE, METAPEIMETHBIE, PEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma no (hu3MKe BKIIOYAET:

o IUIAHUPYEMbIC pe3yJbTaThl OCBOCHHS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YyJIbTATHI MO T'0JIlaM 00YUYEHUS;

o cojepkaHue yueOHoro npeamMera «dusuka» no rojgaM oOy4eHusl.

®du3nKa Kak Hayka o HanOosee 00X 3aKOHaX MPUPO/JIbl, BRICTYNasl B KAUECTBE
y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHUU 00
okpyxatomeM wmupe. [IkoapHBI Kypc GU3HMKH — CHCTEMOOOPA3YIOMIMKM ISt
€CTECTBEHHO-HAYYHBIX yUYE€OHBIX MPEIMETOB, TTOCKOJIbKY (DU3NYECKHE 3aKOHBI JIEKAT
B OCHOBE TPOIIECCOB W SIBJICHUN, U3y4aeMbIX XHUMHEH, Ouonorueut, guznueckoit
reorpaduei 1 actpoHoMuel. Mcnosib3oBaHue U aKTUBHOE MPUMEHEHUE (PU3HUECKHUX
3HAHUM OMpeeNsieT XapaKTep U pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, IMOJYyYEHHUS HOBBIX MaTEpUaliOB C
3aJIaHHBIMU CBOMCTBaMU W Apyrux. M3yueHue (U3UMKH BHOCHUT OCHOBHOM BKJIaja B
(opMHpOBaHHME  €CTECTBEHHO-HAYYHOW KapTUHBI MuUpa oOydaroumuxcs, B
dbopMupoBaHUe yMEHUU MPUMEHSITh HAyYHBIM METOJ| MO3HAHUSI MPU BHITIOTHEHUU
MMHU y9eOHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca ¢usuku 11si ypoBHSI CpeTHETO 00IIero 00pa3oBaHUs MOJI0KEH
pAI uael, KOTOpbIe MOXKHO pacCMaTpUBaTh KaK MIPUHITUIIBI €TI0 MOCTPOCHUS.

Hoes yenocmumocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMUECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX paslesioB (M3HKH, BKIIOUACT KaK
BOIIPOCHI KJIACCUYECKOH, TAK M COBPEMEHHOMN (DHU3UKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Marepual Kypca (HU3UKH
o0beMHEH BOKpYr (Qu3nueckux Teopuil. Beaymum B Kypce  sBiseTcs
dbopMHpoBaHUE MPEACTABIECHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus mOpeanosaraeT HCHOJb30BaHUE
TYMaHUTAPHOTO TOTEHIMaIa (U3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(GU3HMKHU ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusnku npeanonaracT 3HaKOMCTBO €
IIUPOKUM KPYrOM TEXHHYECKMX M TEXHOJOTHYECKHX MPHIOKEHUNH HW3YYCHHBIX
TEOpUI 1 3aKOHOB.

Hoes oxonoeuzayuu  peannsyercss TMOCPEACTBOM  BBEIICHUS  DJIEMEHTOB
COJIepKaHusl, MOCBSIMIEHHBIX YKOJOTHYECKUM IMpOoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C PA3BUTHUEM TEXHUKM M TEXHOJOTHH, a Takke OOCYXICHHS MpoOIeMm
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMYECKON O€30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHM Kypca (U3MKH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl SBJAIOTCA (usnueckue Teopuu ((HopMHUpPOBAHHME MPEACTABICHUN O
CTPYKType TMOCTpOeHHs (HU3MUECKONl Teopuu, poiu (hyHIaMEHTaJIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, ISl ONUCAHUsI €CTECTBEHHO-HAYUHBIX SIBJIEHUI U IIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAX0A B Kypce (DU3MKU pealu3yercs Ipexkie
BCETr0 3a CYET OpPraHM3alMU IKCIEPUMEHTAIBHON AESITENbHOCTH oOy4arommxcs. Jis
0a30BOT0 YpOBHSI Kypca (PM3MKM — 3TO MCIHOJIb30BAHUE CHCTEMbI (DPOHTAIIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JIa0OpAaTOPHBIX PabOT, KOTOPHIE B MPOTpaMMe
no ¢usznke OObEeTUHEHB B OOIIMN CIHUCOK YYCHUYECKUX MPAKTHYECKUX PadoT.
Boigenenue B yka3aHHOM IiepeyHe J1abopaTOpHBIX pPadOT, MPOBOJUMBIX IS
KOHTPOJII M OLICHKH, OCYIIECTBIISIETCS YYAaCTHUKAMH OOpa30BaTENbHOTO Mpolecca
UCXOJI1 U3 0COOCHHOCTEH MJIaHUPOBAHMS U OCHAIIeHHs kaOuHera Gusuku. [Tpu aToM
o0OecnieunBaeTcs OBJaJieHue OOY4YaloIMMUCA YMEHHMSIMH TNPOBOJIUTH KOCBEHHBIE
U3MEPEHMsI, HCCIIEOBaHUS 3aBUCUMOCTEH (U3NYECKUX BEIUYMH U IOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

bonbiioe BHUMaHue yAenseTcsl PEIICHUI0 pacYETHBIX M KaueCTBEHHBIX 3ajad.
[Tpu >TOM I pacd€THBIX 3a/a4 MPHOPUTETOM SIBIISIOTCA 33/a4d C SBHO 3aJlaHHOU
(¢uznyeckol MOJAENBIO, TMO3BOJSIOIIME TMPUMEHATh M3yYEHHBIE 3aKOHbI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paslena Kypca, Tak M HHTETpUPYs 3HAHUA U3
pasHbIX pa3fenoB. (s KauecTBEHHBIX 3ajad MPUOPUTETOM SIBISIOTCS 3a/JaHUS Ha
00BsICHEHHE TIPOTEKaHUS (GU3HUECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIICH JKU3HH,
TpeOywomme  BblOOpa  GU3MYECKOW  MOACNIM  JUIi  CHUTYyallud  MPAKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu ®I'OC COO k MarepHallbHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mnpolecca 0a30Bblii ypoBeHb Kypca (U3MKHA Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHUs AOJKEH M3ydaThCs B YCJIOBHUSAX IMPEIMETHOTO



kaOuHera (GU3MKA WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYyYHOro 1uKiIa. B xabuHere (U3MKUA NOIKHO OBITH HEOOXOIUMOE
nabopaTopHOe 000PYI0BaHUE /JIsl BHIMOJIHEHUS! YKa3aHHBIX B IIporpamMMme 1o Qpu3uke
YYEHUYECKUX MPAKTUYECKUX padOT U IEMOHCTPAIMOHHOE 000PYI0BAHHUE.

JlemoHCTpaninoHHOE  00OpymoBaHWe (GOPMHUPYETCS B COOTBETCTBUU  C
OPUHIIMIIOM  MUHUMAJIBHOM  JIOCTAaTOYHOCTH W OOECIEYMBAET  IOCTAHOBKY
NEPEUUCIECHHBIX B MpOorpaMMme IO (QU3MKE KIIOUEBBIX JAEMOHCTpAlUd IS
WCCIICIOBAHUSI ~ M3y4aeMbIX  SIBJICHMA W NOPOILIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe o00OpymOBaHHWE I YYCHUYECKHX MPAKTUYECKUX padOT
dopmupyeTcss B BUAEC TEMAaTHUYECKHX KOMILJIEKTOB U OOecleyuBaeTcs B pacuére
OJIHOTO KOMIUJIEKTa Ha JByX oOOyvarmuxcs. TemMaTH4ecKue KOMIUICKTHI
1ab0paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCTIOJIb30BAaHUM aHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX JabOpaTOpUH.

OCHOBHBIMU LIENIAMH U3y4YeHUs (PU3UKU B 001IEM 00pPAa30BAHUM SBIISIFOTCS:

o (¢opMmupoBaHHE HUHTEpeca W CTpPEMJICHUS OOYy4YaloNIUXCsl K HaydYHOMY
U3YYCHUIO TMPUPOJIbI, Pa3BUTUE HX HWHTEUICKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

¢ Ppa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIE MO3HAHUA U (HOPMUPOBAHUE
HCCIIEIOBATENIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

o (opMupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4YCHHUS OCHOB
CTpOEHHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opMupoBaHNE YMEHHUHN OOBICHATH SBJICHUS C UCIOIb30BaHUEM (U3UICCKHUX
3HAHUW U HAyYHBIX JJOKA3aTEIbCTB;

o (¢opmupoBaHUE TMPEACTABICHUN O poiau (UBUKH JJIs1 PA3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHrne 3THX IIeJie obOecreunBaeTcsl perieHrueM CIEAYIOIMMX 3a1ad B

npoliecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeAHEro 00IIero 00pa3oBaHus:

¢ MpUOOpPETEHHE CUCTEMBbI 3HAHUI 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAx, TEOpHUAX, BKIIOYAS MEXaHUKY, MOJICKYJSIPHYIO  (U3HKY,
AIEKTPOJMHAMUKY, KBAHTOBYIO (PU3HKY U SJIEMEHTHI aCTPOPU3UKHY;

o (opMupoBaHUE yMEHUIN MIPUMEHSATH TEOPETUUECKUE 3HAHUS JJII OOBSICHEHUS
(GU3NYECKUX SIBJICHUH B MPUPOJIC U JIJIS IPUHATHS MPAKTHUCCKUX PEIICHUN B
IMOBCEJHECBHOM KU3HU;

¢ OCBOGHHE CMOCOOOB pEIICHHWS] Pa3IUYHBIX 33Jad C SBHO 3aJaHHOU
dusnyueckoii MOMENbI0, 3a7ad, MOAPA3YMEBAIOIIMX CaMOCTOSTEIIbHOE
co3nanue GU3NIECKOM MOJIENH, aJIeKBAaTHON YCIOBUSIM 3a]1a4H;

o TOHMMaHHWE (U3UYECKUX OCHOB W TIPHHIIUIIOB JEHCTBHUS TEXHHUYCCKUX
YCTPOMUCTB M TEXHOJIOTHYECKHUX IMPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO

cpeay,



o OBJIQJICHUE METOJIaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUSL W TPOBEICHUS
(Gu3MUeCKMX SKCIEPUMEHTOB, aHallM3a M MHTEpIpeTanuu uH(opmanuu,
onpeaeneHus JOCTOBEPHOCTHU MOIYyYEHHOTO pe3yJIbTaTa;

¢ CO3/IaHHUE YCJOBUUW ISl Pa3BUTHS yYMEHHUH MPOEKTHO-HCCIIEIOBATEIHCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wusyuenue ¢usnku (0a30BBI YpOBEHB) Ha YpPOBHE CpEAHEro OOIIero
obpazoBanus orBoaAuTCs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11
Kiacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipemymaraemeiii B mporpamme 1o (u3uke TepedeHb JTa00paTOPHBIX W
MPaKTUYECKUX paldOT SBISAETCS PEKOMEHIOBAaHHBIM, YYHTENIb JIelaeT BBIOOD
IPOBEICHUS] JTA0OPATOPHBIX pabOT U ONBITOB C YYETOM HWHIUBUIYaAIbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 IO3HAHUS

®usuka — Hayka O npuponae. Hayuynbie mMeTOoAbl NMO3HAHUSA OKPYKAOLIETO
mupa. Ponp dSkcnepuMeHTa M TEOpMM B IIPOLECCE TO3HAHMUSA IPUPOIBI.
DKCIIEpUMEHT B (pU3MKeE.

MonennpoBanue (U3NYECKUX SIBIEHMM M mpoleccoB. HayuHble rumotessl.
®du3nyecKkue 3aKOHbI U TEOPHUH. |'paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponbp u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MHpPA, B IPAKTUYECKON IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(POBbIE H3MEPUTENbHBIE NPHOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanunueckoe aBvxkeHUe. OTHOCUTEIBHOCTh MEXaHUUYECKOIO JIBUYKCHMUSI.
Cucrema orcuéra. TpaekTopusi.

[Tepemenienue, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAsT CKOPOCTh) H
YCKOPEHHE MATepUAIbHOM TOYKH, MX MPOCKIHUU HA OCH CHUCTEMBI KOOPAWHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOpPEHHOE MpsAMOJIMHEWHOe aBuxkeHue. ['paduxu
3aBUCUMOCTH  KOOpJIMHAT, CKOPOCTH, YCKOPEHHSA, NyTH U IepEeMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobOosHOE TazieHre. Y CKOpeHue CBOOOHOTO TaIeHHS.

KpuBonmuuennoe  aBukeHue. JIBMKEHME  MarepuaibHOM TOYKM 11O
OKPYKHOCTH C IMOCTOSSHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JINHEWHAS
ckopocTh. [lepuoa u yacrora obpaienus. LleHTpocTpeMuTeILHOE YCKOPEHUE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CHUIOMETD,
JIBUKEHUE CHAPSJIOB, IIEMTHBIC U PEMEHHBIC MTepeIaydH.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WIUTIOCTpAIs KMHEMATUUECKUX XapaKTEPUCTHUK
TBYOKCHUS.

IIpeoOpazoBaHme NBMKCHUM C HCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue nBukeHus: tena, OpOIIEHHOTO O] YIIIOM K TOPU30HTY U
TOPU30HTABHO.

N3mepenne yckopeHusi CBOOOIHOTO TMaICHHUS.



Hanpasnenue ckopocT pyu JBUKEHUU MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3yuyeHne HEpaBHOMEPHOTO JABHKEHHUS C LIEIBIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccrnenoBanne COOTHOLICHHS MEXKIY NyTSIMH, NPOWICHHBIMA TEJIOM 3a
NOCJIENOBATENbHBIE PAaBHBIE IPOMEKYTKA BPEMEHM IPU PAaBHOYCKOPEHHOM
JIBH)KEHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYIIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenne nBmKeHUS Tela, OPOIIEHHOTO TOPU30HTAIHHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  HbrotoHa.
NHepunaibHble CHCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoi 3akoH HeroToHa
IU1sl MaTepuaabHOM Touku. Tpetnil 3akoH Hbl0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BcemupHoOro Ttsiarorenus. Cumia Tsokectu. llepas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (okosi, CKoibxkeHus, kauenusi). Cuia tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus: nokos. KoadduumeHt tpenus.
Cuna conpoTUBIICHUS MPH IBUKCHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynarenbHOE U BpamaTeabHOE IBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. I[lmedo cumbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHudeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBrieHnEe MHEPLIMY.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIINX TEJl.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CroxeHune cuiL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Je(opMariui.

HesecomocTs. Bec Tena nmpu yCKOpEeHHOM MOABEME U HAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKCHUSL.

VYcnoBust paBHOBECHS TBEPOrO Tena. Buibl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydenue nBuxeHus Opycka 1o HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAKOUIMX B MPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JaedopManuu.

HccnenoBanue yclioBUM pPaBHOBECHUS TBEPAOTO TeEJNA, HUMEIOMIETO OCh
BpaILICHUS.



Tema 3. 3aKonbl cOXpanenus 6 Mexanuke

NMinynbc MaTepuaabHOM TOYKHM (Te€na), CHUCTEMbl MaTEPHAIBHBIX TOYEK.
NMinynbC cHilbl 1 U3MEHEHHE HMITyJibCa Teja. 3aKOH COXPAaHEHHWS HMITYJIbCa.
PeaktnBHOE BMXEHUE.

Pabota cunbl. MOIIHOCTB CUITBI.

Kunernueckass 3Heprus MarepuaibHOW TOYkW. TeopemMa 00 H3MEHEHUH
KUHETUYECKOU IHEPTUU.

[ToreHumanbHas DHEPIUsl. [loTeHunanbHas JHEPIus yIpYyro
nepopMUpOBaHHON  mpykuHbl. [loTeHuManbHass SHeprus Tena  BOJIU3H
IIOBEPXHOCTH 3E€MJIN.

[loTeHumanbHple W HENOTEHUHMaIbHble  cuibl.  CBA3p  padOTHI
HEMOTCHIMAIBHBIX CHJI C WU3MEHEHUEM MEXAaHMYECKOM JHEPIUM CHCTEMBI TEIL
3aKOH COXpAaHEHUS MEXaHUYECKON JHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckre yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHHME: BOJOMET, KOIED,
IIPY>KUHHBIN [IUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeaktnBHOE NBMXEHUE.

[lepexoa MOTEHIMATBbHON SHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne abCoOMOTHO HEYIPYTOTo yapa ¢ MOMOUIbIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnegoBanue cBsi3u pabOTHI CUJIbI C U3BMEHEHHEM MEXaHUYECKON AHEepruu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyJsipHasi Gu3uKa ¥ TEPMOIMHAMHKA

Tema 1. OcHno6vl MOIEKYAAPHO-KUHEMUYUECKOU meopul

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJICMCTBUSI 4acTUI BellecTBa. MoJAenu CTpPOEHUS Ta30B, KUJIKOCTEU H
TBEPABIX TEN U OOBICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojieneil. Macca u
pa3mepsl MoJiekyl. KonnuecTBo BemiecTBa. [locTosiHHast ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temmneparyp
Llenscus.

Mopens  upeanbHOro rasa. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOpUHU HCATbHOTO raza. AOCONIOTHAs TeMmreparypa Kak Mmepa
CpeIHEW KWHETHYECKOM SHEPIUM TEIUIOBOrO JBWXXEHMS uactull rasa. l[llkana
temneparyp KenbBuHa. I'a30Bbie 3akoHBI. YpaBHeHUMEe MeHneneeBa—Kianenpona.
3akoH [lampToHa. M30mponeccsl B UAEaIbHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM



BemecTBa. ['paduueckoe mpencTaBieHWe H3OMPOIIECCOB: HM30TEPMa, H30X0pa,
nzo0apa.

TexHuyeckrue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: TEPMOMETP,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIINE JIMCKPETHOE CTPOEHHUE BellecTBa, Qororpaduu
MOJIEKYJT OpraHUYECKUX COCTUHEHUH.

OmnbiTel 110 UG Y3UN )KUIKOCTEHN U Ta30B.

Mopneinb OpOyHOBCKOTO ABUKEHUS.

Mogaens onbiTa lITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMOJECHUCTBUA.

Mogens, WUTIOCTpUpPYIONIas MPUpoay AaBJICHUS Ta3a Ha CTEHKHU COCY/ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHMS UJEaJbHOIO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

Ornpenenenue Macchl BO3AyXa B KIIACCHOW KOMHATE€ HA OCHOBE MU3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEK]Ty TapaMeTPaMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHaAMuUKU

TepmoanHaMuueckasi cucTeMa. BHYTpeHHsSI SHEPrusi TEPMOJUHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3meHeHus. KonmuuectBo temnotsl U pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3yUYeHHE. Y JebHas TEIJIOEMKOCTh BEIECTRA.
KonuuecTBo TemIOTHI pH TEIUIONEpEaye.

[Tonsitue 006 aamabatHOM Tiporecce. [lepBhiii 3aKOH TEPMOJAMHAMHUKHU.
[IpumeneHnre mepBOTO 3aKOHA TEPMOJMHAMHKHU K H3ompoieccam. ['paduyeckas
MHTEpHpeTanus padoThl rasa.

Btopoit 3akon TepmoanHaMuku. HeoOpaTUMOCTh TPOIECCOB B MPHUPOJE.

TerutoBsle MamuHbl. [[pUHIKANBL TEMCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpazoBanusi HEPrUM B TEIUIOBBIX MamuHax. KoaddummeHT moae3noro
nerictBus TerutoBord MamuHbL. Ilukn KapHo M ero ko3pduIHMEHT IOJIE3HOTO
JNeNUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIIIOIHEPTETHUKH.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JBHUrareib
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
MpoOKM W3 OYTBUIKM TOJA JCHCTBHEM CXKATOTO BO3/ayXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUIACOJEMOHCTPALIHS).

N3MeHeHne BHyTpeHHEN S3HEPTUH (TEMIEPATYPhI) Tela TP TeIuIonepeaye.



OneiT 1o anmabaTHOMYy pACHIUPEHUI0 BO3Ayxa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenu mapoBoi TypOWHBI, ABUTATEINS BHYTPEHHETO CTOPAHMUSI, PEAKTHBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3mepenune yaeabHON TEIIOEMKOCTH.

Tema 3. Aepezammuvie cocmoanusn eeutecmea. Pazosvie nepexoovt

[TapooOpa3oBanue u KoHaeHcanus. Vcnapenue u kumneHue. AOCOIOTHAS |
OTHOCHUTENIbHAS BIAXHOCTh Bo3Ayxa. HaceimeHHbli mnap. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPhl KUTIEHUS OT T1aBJICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctauioB. JKugkue kpuctaiibl. CoBpemMeHHble MaTepuanbl. [liaBieHue wu
KpUCTaJUIU3aus. Y IeJabHasl TeruioTa miasienus. Cyonumanus.

YpaBHeHUE TEMIOBOro OaiaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTepHUasoB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

Ha6nronenue HarpeBanus U IaBJIeHUs KPUCTANIMYECKOTO BEIIECTRA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomsi

N3Mepenre OTHOCUTENIBHOM BIIaXKHOCTH BO3/1yXa.

Paznes 4. DyieKTpoAUHAMUKA

Tema 1. dnekmpocmamuka

OneKkTpu3anus Tel. OJEKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUECKUX
3apsiioB. [IpOBONHMKHK, OUAIEKTPUKUA W TOJIYNPOBOJHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOT0 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsl 3eKTpUUECKUi 3apsa.
OnekTpuueckoe mone. Hanpspk€HHOCTh  3iekTpuueckoro modsa.  [IpuHiun
CYyHEPHO3ULINH AIEKTPUUYECKUX Toseil. JIMHUM HanpsyKEHHOCTU AJIEKTPUUYECKOTO
HOJIA.

Pabora cunm  anekrtpocratnueckoro  mnojis.  I[loreHmman.  PasHOCTh
NOTeHIHAIOB. [IpOBOJHUMKM M JUANEKTPUKKA B 3JIEKTPOCTATUYECKOM TOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KOoHeHCaTOp. DNEKTPOEMKOCTh TIOCKOTO KOHJEHCATOpa.
DHeprus 3apsLKEHHOr0 KOHJEHCATOpA.



TexHuueckre yCTPOMCTBA M IMPAKTAYECKOE IPUMEHEHUE: 3SIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHUE DIIEKTPONpPUOOpPOB,
KOHJIEHCATOpP, KOIMMMPOBAJIBHBIN annapar, CTPyHHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEII.

DJIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTpOCTaTUYECKAs 3aLIUTA.

JINDAEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLAAH
IUIACTUH, PACCTOSAHUS MEXAY HUMH U TUJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mepenne 3nekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstit 3nekmpuyeckuit mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYHIECTBOBAaHUSA DJIEKTPHUUECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTosTHHBIN TOK.

Hanpsikenue. 3akon Oma 115 ydacTka 1EMu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. Y AENBHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBarenbHOE, MAPAILICIBHOE, CMELMIAHHOE COEIMHEHNE IPOBOIHUKOB.

Pabota nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABHKYIIIASl CHJIA M BHYTPEHHEE CONMPOTUBIICHUE UCTOYHHUKA TOKA.
3akon Oma 1151 TOJTHOM (3aMKHYTOM) 2NieKTpudeckon 1ienu. KopoTkoe 3aMbIkaHue.

ONEKTpOHHAs  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COIPOTHUBJIEHUS METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TomynpoBOIHHKH. CobcTBeHHas 151 IIPUMECHAS ITPOBOJIUMOCTD
noJiynpoBoHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

OJIEKTpUYECKU TOK B  pacTBOpax H  paciulaBaXx  dAJIEKTPOJIUTOB.
DIIEKTPOJIUTAYECKAS JUCCOLUALINS. DIEKTPOIIH3.

DJIeKTpUUECKU TOK B Trazax. CaMOCTOATEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudeckne yCTpPOWCTBA W IPAKTUUECKOE NPUMEHEHHE. aMIIEpMETD,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEINIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIA TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HATPSIKEHUS.



3aBUCUMOCTh CONIPOTUBIICHUS UUIMHAPUYECKUX MPOBOAHUKOB OT JIJINHBI,
IUIOIIA/IU TIONIEPEYHOr0 CEUEHUS U MaTepHraa.

CMelaHHOEe COeIMHEHUE TPOBOAHUKOB.

[Ipsmoe w3MepeHHe JIEKTPOIABMXKYIIEeH Ccwuibl. KopoTkoe 3ambIKkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONIPOTHBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSISI NPOBOAUMOCTD TUOA.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3yueHne cMenaHHOro COEAMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHIIbI UCTOYHUKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habutoienue anextpoiausa.

MesknpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCyHIECTBISETCS C
Y4ETOM COJAEPIKATENBHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OMOJIOTUH, XUMUH, Freorpaduu U TEXHOJIOTUU.

Meowcnpeomemnuvle nouamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbId (DaKkT, runoresa, (Qpu3nyeckas BEIUMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAEIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHWE CUCTEMbl YpaBHEHUH, JIMHEWHas (QyHKIUS,
napabosna, rurnepoosia, ux rpa@uKku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA Ha OCU KOOPAUHAT, CJI0)KEHHE BEKTOPOB.

buonocus: mexanmdyeckoe ABUKEHHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEMJI000MEH XKUBBIX OPraHU3MOB (BH/bI TEIJIONEpPENadyH, TEIIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, XKUJIKOCTEU H
ra3oB, JJICKTPUYECKHE CBOWMCTBA METAJIOB, 3JEKTPOJMTHYECKAs JAUCCOLMALUSA,
raJlbBaHUKA.

T'eoepaghus: BnaxxHOCTh BO3/lyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHMUE ABMKEHUN C UCIHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEHUS B TEXHHUKE, MNOJUIMIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTUE€), JBUrareib BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOM XOJOJAUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHUS] COBPEMEHHBIX MAaTE€pUaloB, B TOM YHCIE HAHOMAaTEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3IIEKTPONPUOOpPOB,
KCEpOKC, CTPYHHBIH MPUHTED, AJIEKTPOHArpeBaTeIbHbIC npuOopHl,
ANIEKTPOOCBETUTENbHBIE MPUOOPHI, TaIbBAHUKA.



11 KJIACC

Pa3znen 4. DinekTpoauHAMHUKA
Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUSA

[locrosiHHBIE ~ MarHuThl. B3auMOJEHCTBHME  MOCTOSHHBIX  MArHUTOB.
MaruutHoe mone. Bektop MarHuTHOW WHAYKUUHW. I[IpuHnun cynepno3unuu
MAarHuTHBIX TOJEeH. JINHUM MarHUTHOM HMHAYyKIUU. KapTuHa NHMHUN MarHUTHOMN
WHAYKIHAH TOJISI TOCTOSHHBIX MAarHUTOB.

MarauTHOE TMOJi€ MPOBOJHMKA C TOKOM. KapThHa nWHUNA WHAYKIUA
MAarHUTHOTO TOJS JJIMHHOTO NPSIMOTO MPOBOJHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue mpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuuna Jlopenua, €€ MOIyJib U HallpaBlieHHE. J[BUKEHHE 3apSKEHHOW YaCTULIbI
B OJIHOPOJTHOM MarHuTHOM 1osie. Pabota cuiel JlopeHiia.

SBneHHME DNEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BekTOpa MarHUTHOU
WHAYKUAW. OJIEKTPOJABHXKYIIAs CWila HWHAYKOHU. 3aKOH BJEKTPOMArHUTHOMN
unaykuuu dapanes.

BuxpeBoe »snekTpuueckoe Tmose. DJIEKTPOJBMXKYIIAs CUja HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

IIpaBuio Jlenna.

NHnykTUBHOCTh.  SIBIEeHME CaMOWHAYKIMU. OJIEKTPOABUXKYILAS  CHUJA
CaMOMHIYKIIUU.

DHEeprusi MarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckre yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHBIC
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEINA HJIEMEHTAPHBIX
YaCTHI, UHYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.

JIMHUYM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumozerictere n1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuiibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE ANEKTPOMArHUTHOW MHIYKIIUU.



[IpaBuno Jlenua.

3aBUCUMOCTh SJIEKTPOJBIXKYIIEH CUIIbBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

N3ydenne MarHuTHOTO OIS KATYIIKH C TOKOM.

UccnenoBanne nercTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue ssBiIeHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kosied0anua u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHble KOAEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHMYECKHE  KOJICOaHMS.
I"apmonnyeckue koneGanus. Ilepuon, wacrora, amrumtyaa u ¢as3a KoJieOaHUN.
[IpyxvHHBIN MasTHUK. MareMaTuyeCcKuil MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBpalienne sHeprun Npy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKoHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIE KOJICOaHHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANIEKTPOMATHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUHU B UJCATHLHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpeacTaBienue o 3aTyxaroumx KojieOaHUsAX. BBIHYKEHHbIE MEXaHUYECKHE
KoneOanus. Pezonanc. BeIHYXI€HHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

Ilepemennpii  TOK. CHHYCOMAANBHBIM NEPEMEHHBIM TOK. MONIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPsKEHHUSL.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedIeHUE INEKTPUUSCKOM
SHEPTrUur. DKOJIOTMUECKUE PUCKU MpPU MPOU3BOACTBE 3EeKTposHepruu. KymbTypa
MCIIOJIb30BAHUS 3JIEKTPOIHEPTHH B IOBCEITHEBHOM XKU3HH.

TexHuueckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoieOaTeIbHON CUCTEMBbI (IPYXUHHBIN WK
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxarommx KojieOaHui.

HccnenoBanue CBONCTB BHIHYKICHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMUS.

OcumiorpaMmsl (3aBUCMMOCTU CUJIbI TOKA U HANPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienOBAaTEIbHOM COCIMHEHUU PE3UCTOpPa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUY 3JEKTPOTepeIadH.



Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomsi

HccnegoBanue 3aBUCMMOCTH MEPHUOJA MajbIX KOJEOaHWI Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnegoBanne TmepeMEHHOr0 TOKAa B LENH W3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPoOMAZHUNLHbBLE 0JIHbL

MexaHnueckue BOJHBI, yCioBUsL pacmpoctpaneHusi. llepuoa. CkopocThb
pacripocTpaHeHuss W JiuHA BOJIHBL. llomepeuHble W TPOAOJLHBIE BOJIHEI.
WuTepdepentus u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opuentanus BektopoB E, B, V B anexkrpomarautHoii BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHHUE, MpeSIOMJIEHUE, MoJispu3anus, Judpakinus,
unrepdepeniusi. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3ME€KTPOMArHUTHBIX BOJIH. [[puMEHEHUE 3JEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENIEBUICHUA. Pagnonokanusi.

DIIEKTPOMATHUTHOE 3arpsSI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckre yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas AUArHOCTMKA B TEXHUKE W MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pazoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Konebmromieecs Teso Kak UCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue uarepdepeniinu u nudpakiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnronenue cBs3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH M
4acTOTOM KOJeOaHUI.

UccnenoBanue CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpa)KEHUE,
pesioMJICHUE, OIsIpu3aius, Judpaxims, nHTephepeHITus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. I[IpsMonuMHENHOE pacnpOCTPAaHEHHE CBETAa B
OAHOPOJHOM cpene. JIyu cBeTa. ToUeUHBIM HCTOYHUK CBETA.

OTtpakenne cBera. 3aKOHBI OoTpakeHus1 cBeTa. [locTpoenne n3oOpaxeHU B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJICHUSI CBEeTa. AOCOIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee otpaxkeHue. lIpenenbHbI yrosl IOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucniepcus ceeta. CroxkHbIN cocTaB Oenoro ceeta. LIger.



CoOuparomiie u pacceuBaroiiue JuH3bl. ToHkas JnuH3a. DokycHoe
pacCTOsIHUE W ONTHYECKas cuiia TOHKOM nuH3bl. [locTpoeHue uzoOpaxeHuil B
COOMpAIOIIMX U pacceuBarouX JuH3ax. DopMyna TOHKON JTUH3BI. YBEIMUCHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BomnoBass ontmka. HWuTepdepenius cBera. KorepeHTHbIE HMCTOYHHKH.
VYcaoBuss HaOMIONEHWS MaKCUMyMOB M MHUHHMYMOB B HWHTEphEpPEHITMOHHON
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOJI0ICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM IMAJ€HHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
IU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTpOWCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToarnmapaT, NPOEKIIMOHHBINA afmapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETa.
OnTtuyeckue nprudOpBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpOcKoma, TEJIECKOIa.

Habmronenue nuatepdepeHIuu cBera.

Habmronenue nudpakiuu ceera.

HaOnronenue nucnepcuu cBera.

[TonyueHnue ciekTpa ¢ HOMOIIBIO TPU3MBI.

[Tomydyenue cexTpa ¢ MOMOIIbIO TU(PPAKITMOHHON PEIIETKH.

HaGnronenue nonsipuzanyuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopmwvie pabomsi

N3Mepenue nokazaress npeioMIeHUs CTeKIa.

UccnenoBanne cBOWCTB M300paKEHU B JTMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CleNMATbHOM TEOPUH OTHOCUTEIHLHOCTH

['paHnubl  NMPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku.  IlocTynarel
CIIEUAIIBHOW TEOPUM OTHOCHUTEIIBHOCTU: WHBAPUAHTHOCTH MOJIYJSA CKOPOCTH
CBETa B BAKyyM€, IPUHLMI OTHOCUTEJIBHOCTH DWHILTEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpalleHUE
JUTVHBL.

DHEPrusi U UMIYJIbC PEJISITABUCTCKON YaCTHUIIBI.

CBsi3b MacChl C SHEPrUer U UMITYJILCOM PEISTUBUCTCKON YaCTUIIbl. DHEPTUs
IIOKOS.



Pa3znen 7. KBantoBasi pusuka
Tema 1. dnemenmol KGAHM OGO ONMUKU
®otonsl. opmyna [1nanka cBsizu Heprun GOTOHA C €r0 YaCTOTOW. DHEPrus
U UMIYJbC (hOTOHA.
OtkpeiTre u uccienoBanue gororpdexra. Onwitel A. I'. CTosneroBa. 3aKOHBI

doroadpdekra. Ypasuenue DitHmTerHa A Poroddpdexra. «KpacHas rpanuiar
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. JIleGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MpPUMEHEHHE: (OTOIIEMEHT,
doromaTuuk, comHeuHas 6aTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETo (GoTodpdexra.

CBeToaunosn.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccessHUIO O -4acTHIL.
[Imanerapnas mognens aroma. Iloctynatel bopa. M3mydyeHune u MOTIIOLICHHE
(GOTOHOB MpU MEpexoae aToMa C OAHOTO YpPOBHSA 3HEPruu Ha JApyrou. Buasl
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBreie cBoucTBa yactui. Bomubl e bpowuiis. KopnyckyisipHO-BOJITHOBOM
Ty aJIU3M.

CnoHTaHHOE U BBIHYKIEHHOE MU3JTy4YCHHUE.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JIMHBI BOJHEI JIa3epa.

Hab6nronenue nuuedyaThiX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopmwvie pabomsi

Ha6nronenue nuHeiyaToro CrexKTpa.

Tema 3. Amomnoe aopo

DKCNEPUMEHTHI, JOKA3bIBAIOIIUE CJI0KHOCTh CTpoeHUs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompeneneHuro  cocraBa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, raMMa-u3JIy4deHHs.
Binsinue paagnoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpeITHE TIpOoTOHA W HeWTpoHa. Hykimonnas monens sigpa I'eitzenOGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.



Anbda-pacnaa. ONEKTpPOHHBIA U TO3UTPOHHBIN OeTa-pacman. [‘amma-
U3IIy4EHHE. 3aKOH paJl0aKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B szpe. SnepHbie cuibl. [ledekT maccsl sapa.

Anepnsie peakuuu. Jlenenue u CUHTE3 AIEP.

Anepnsiit peaktop. Tepmosinepusiii cunTe3. [IpodiiemMbl U MEPCHEKTUBBI
AJIEPHOU DHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HAOJIIOIEHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.

OyHaamMeHTaNbHBIE B3auMOAeiCcTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpA.

TexHUYeCcKUe yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHE: TO3UMETP, Kamepa
Bunscona, siaepHsblii peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIIMX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. Dy1eMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otamnsl pa3BUTHSA acTpOHOMUU. [IpyUKIIaTHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMH.

Buga 3Bé3aHoro Heba. Co3Be3qusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUAMMOE
IBHKCHUE.

Connedynas cucrema.

Connue. Connewynas akTWUBHOCTh. Mcrounuk sHeprum CosHma W 3BE3N.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBbY». 3BE31bl TJABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBbY» Ul 3BE3J TJIABHOM ITOCIENOBATEIBbHOCTH. BHyTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U dBoIonnu CoyiHIA U
3BE37. DTanbl )KU3HU 3BE3]I.

Mnineunsin Ilyte — Hama [Nanaktuka. Ilonoxkenne n nBmxenue CosHOa B
lN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEpHBIE ABIPBI B sApax
rajgakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06ia. Pazoeranue ranakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie npo06sieMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

Habmonenuss HeBOOPYXEHHBIM TJ1a30M € MCMHOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN AJIs OTpeAeSICHUs] OJ0KEeHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOIO MOJYIIAPHS U IPKUAE 3BE3MBL.

Ha6monenus B teneckon Jlynsl, maner, Maeunoro Ilytu.

O6o0maroniee NOBTOPEeHUE



Ponp ¢usnku u acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax AeATeIbHOCTH YEI0BEKA, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHON KapTUHE MHUPA, POJb (HU3MUECKON TCOPUH
B (QOpMUPOBAHWU TPEACTABICHUN O (U3NUECKOH KapTUHE MHpA, MECTO
(¢u3nyecKoil KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca gusuku 0a30Boro ypoeHs B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meowcnpeomemnvie nousimusi, CB3aHHBIE C M3yYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBICHUE, HAy4YHBIH (PakT, Tumotesa, ¢uznyeckas BETUUYHHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAEIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHUWE CUCTEMBl YpPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHH HAa OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MIPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKUWN, MPU3HAKUA MOJ00USI TpPEYyroJbHUKOB,
olpeziesieHUe IIIOMAAN IIOCKUX (GUryp 1 00bEMa Tell.

buonocus: »nekTpuyeckue SBIECHUS B JKUBOM Mpupoie, KoseOaTesbHbIE
JIBWKECHUSA B JKMBOHM IIPUPOJIE, ONITUYECKHUE SBJICHUA B )KUBOM IIPUPOJE, NEUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIABIX
TEJ, MEXaHU3Mbl O00pa30BaHUS KPHUCTAUIMYECKON pEHETKH, CHEKTPaJbHbIN
aHaus.

l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX DY,
(oTOCHEMKA 3€MHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUH.

Texnonoeus: NWHUM DIEKTPOIIEpENady, TEHEPATOP IMEPEMEHHOTO TOKa,
JJEKTPOABUTATENb, WHAYKLHOHHAs II€4b, paaap, PaavuoNpUEMHUK, TEIEBU30D,
anTteHHa, Tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
CoJIHEYHas OaTapes.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO TpenMera «®Du3nWKa» HA YPOBHE CPEIHEro OOIIero
obOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHUE CISTYONTUX
JUYHOCTHBIX, METAPEMETHBIX U TIPEAMETHBIX 00pa30BaTEIBHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS y4eOHOTO npeaMera « Du3nKa» JOJKHBI
OTpaXXaThb TOTOBHOCTh M CIOCOOHOCTHh OOYYarolmMXCsl PYKOBOJCTBOBAThHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEHW IMMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TMO3UTUBHBIX BHYTPEHHHX  YOEXICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEAU3ALNNA OCHOBHBIX HAIpPaBICHUIN
BOCIIUTATEIBLHOUN ESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTH IPAXKIAHCKOU MO3UIIMK 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHIICKOTO OOLIECTBA;

MPUHATHE  TPAJULIHMOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUUECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JE€ATEIIBHOCTh B MHTEpECAX I'PaKJaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX (YHKIUSMHA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM AESATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JTOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO U PUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYSACh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMBOIO OyIyIIero;

4) 3CTETHYECKOT0 BOCIIMTAHHUSA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIFOYasi SCTETUKY HAy4YHOTO TBOPUECTBA,
npucyuiero pu3nyeckoil Hayke;

5) TpyA0BOr0 BOCIIUTAHUS:



UHTEpEC K pa3ndHbIM chepam MpodecCHOHATBHON JeATSIBHOCTH, B TOM
YHCIIe CBS3aHHBIM C (DU3UKON U TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP
Oynymel mpo¢eCChu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IaCTH
(U3KMKK Ha IPOTSHKCHUH BCEH KHU3HU;

6) 9KOJIOrMYeCKOro BOCIIUTAHMSA:

C(OPMHUPOBAHHOCTD JKOJOTHYECKOW KYJIBTYpPBI, OCO3HAHUE TJI00AIHLHOTO
XapakTepa KOJOTHIECKUX MPoOIIeMm;

IJIAHUPOBAHKE U OCYIIECTBICHUE JICUCTBUM B OKPYXKAIOLIEH Cpelie HA OCHOBE
3HAHUS [eJIe yCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHre OIbITa JEATEeIPHOCTH HKOJOTHYECKON HANpaBIIEHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUM 10 (PU3HKE;

7) HEHHOCTH HAYYHOT'0 TO3HAHMS

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS GU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh B TIpoOIlECCE
U3y4YeHHS  (QU3MKH  OCYIIECTBIATH  IMPOCKTHYID M HCCIICIOBATEIILCKYIO
JeSATSIIEHOCTh MHINBUAYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Io3naBaTe/ibHBbIE YHHBEPCAJIbHbIE Y4eOHbI€ 1eliCTBUS
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSITeNIbHO  (OpMyJNHMpOBaTh W aKTyallU3UpoBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENH JEATEIbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYUST B  PacCMaTpPUBAEMbBIX
(bU3HUECKUX SBJICHUSIX;
pa3zpabaThiBaTh IUJIAH PEIICHUS MPOOJIEMbI C Y4€TOM aHalvM3a MUMEIOIIUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSTEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB
1[EJISIM, OIIEHUBATh PUCKH TIOCIICICTBUI ACATEILHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCIOBHSX  peajbHOTO,
BUPTYaJIHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaegoBare/ibCKue 1eiiCTBUSL:
BJIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMHU MOHITUIMHA U METOIAMHU
(du3nuecKoil HayKu;



BJIa/IETh HABbIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOW ACSTENbHOCTH
B 00siacTu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (DU3HUECKOrO COJEp)KaHWs, MPUMEHEHUIO Pa3IUYHbIX
METO/I0B IT0O3HAHHS;

BJIAJETh BHUAAMHM JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIpETAllY, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PaA3JIMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YKCJIE TIPU CO3[IJaHUU YU4EOHBIX MTPOECKTOB B 001aCTH (PU3UKH;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M AaKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHHs, HAaXOAUTh apryMEHThl JJI1 JO0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ pEIICHHs 3aJayd  pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh MW (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOM
JESITeIbHOCTH, B TOM YHCJIE TIPU U3YYE€HUU (PU3HKH;

JaBaTh OLICHKY HOBBIM CUTYallUsSM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHMUS MO0 (QU3MKE B MPAKTUYECKYIO 00JIacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJIEH, TIPEIIaraTh OpUTHUHATIBLHBIC TIOIXObI M PEIICHNUS;

CTaBUTb IPOOJIEMBI U 33J]a4H, JOIMYCKAIOUIUE AIbTEPHATUBHBIE PEIIECHUS.

Pabora ¢ undgopmaumei:

BJIQJICTh HABBIKAMHU MOJy4YeHHs] UHPOpMauu (U3HYECKOTO COAECpPKAaHUS U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAaMOCTOSITEJIbBHO OCYILECTBIATh IOUCK, AaHAJIU3,
CUCTEMATH3ALMI0 U MHTEPIpETalri0 MH(OpMAlUU pa3MyHbIX BUAOB U (popM
IpEICTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTh MH(OpMALUY;

UCIIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMI B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHWNM SPrOHOMHMKH, TEXHUKH OE€30MMacHOCTH,
TUTHEHbI, pecypcocOepexeHusi, IMpaBOBbIX M 3THUYECKUX HOPM, HOpPM
nH(pOpMaITMOHHON 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOrO COAEpPKaHUA B Pa3IUYHBIX (opMarax c
y4€TOM HazHa4yeHHs] THPOPMAIIUHU U LIEJIEBONU ayTUTOPUH, BEIOMpPasi ONITUMAIbHYIO
(dopMy mpencTaBIeHUs U BU3yaIUu3aluu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS:
OCYUIECTBJIATH OOILIEHNE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOH AESTENbHOCTH;
pacno3HaBaTh MPEINOCBUIKM  KOH(MJIUKTHBIX CUTyallMi W  CcMATYaTh
KOH(DJIUKTBIL;



Pa3BEPHYTO M JIOTMYHO H3JIararb CBOIO TOYKY 3pPEHHsI C MCIOJIb30BAHHEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh U HMCHOJI30BaTh NPEUMYIIECTBA KOMAHIHOW W MHIWBUAYAJIBHOU
paboThI;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX NEHCTBUHM C Y4ETOM O0OIIUX
MHTEPECOB U BO3MOXKHOCTEMN KaKI0TO YiI€HA KOJUIEKTHBA;

OPUHUMATh I[EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHUCTBUS MO €€ JOCTHUKEHHIO: COCTABJIATH IUIAH JICWCTBUM,
pacupenensaTb pojad € YY4ETOM MHEHMH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh Kauye€CTBO CBOETO BKJIaJa M Ka)XXJOTO YYAaCTHUKA KOMAaHIbl B
oO1ui pe3yabTaT mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTb HOBBIE ITPOEKTHI, OLICHUBATh HJEH C NO3WLIHMH HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOW 3HAYMMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryJsiTHBHbIC YHUBepCaJIbHbIe y4eOHbIe 1eiicCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBISITH MO3HABATENIBHYIO ACSITEILHOCTh B 00JacTH
(U3MKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHUs PAacYETHBIX M KaueCTBEHHBIX
3aj1a4, MJIaH BBIMOJHEHUS MMPAKTUIECKON pabOThI ¢ yUETOM UMEIOIINXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYAaIIHsIM;

pacimpsaTh paMKd Y4eOHOTrO MpeaMeTa Ha OCHOBE JUYHBIX MPEANOUYTEHU;

JieaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a peleHue;

OLIEHHBATh PUOOPETEHHBIH OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYAUIMU B 0OJaCTH
(U3MKH, TOCTOSTHHO MOBBIIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIUOHATbHBIH HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTH,
OIICHHMBATh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJa/JeTh HABBIKAMH  TO3HABaTENbHON  pedrekcun Kak  OCO3HaHUs
COBEpIIAaeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOIECCOB, MX pPE3yJbTaTOB U
OCHOBAaHUII;

MCIIOJIb30BaTh MPUEMBI PeQIIEKCUU ISl OLEHKU CUTYallud, BEIOOpA BEPHOTO
pEIICHNUS;



YMETh OIIEHWBATh PHUCKH U CBOCBPEMEHHO NPUHUMATh PEIICHHUS MO0 UX
CHIDKCHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPU aHAINW3E pPe3yIbTaTOB
NEeSTETbHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEOCTATKH U JOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTHI JAPYTrUX TPH aHajdu3e pe3yJIbTaToB
TEeSTEIIHOCTH;

MIPU3HABATh CBOE MIPABO M MPABO JIPYTUX HA OIIHOKH.

B mporecce AOCTHXKEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBEI
no ¢u3uKe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOydYarOlIuxcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIN UHTEIUICKT, IIPEITOJIarAr0IIHIA
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHs COOCTBEHHON dMOITMOHAIBHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNalTHPOBATHCA K
YMOITMOHAIEHBIM U3MEHEHHSIM | TIPOSIBISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHXKEHHIO IEIN U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJ1 M3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOUYAOMIECH CITIOCOOHOCTh MMOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBbHBIX HABBIKOB, BKITFOUAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHHUSI
C IPYTUMH JIFOJIbMH, 3800 TUTHCS, MPOSIBIISATh HHTEPEC B pa3perniaTh KOHPIUKTHI.

NPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HAa TpUMEpaxX pojb U MeCcTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAYYHOW KapTUHBI MHpPaA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUUECKOU AEATEIBHOCTH JIFOJIEM;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS M3YyYCHHBIX (U3NYECKUX MOJENei:
MaTepualibHasl TOYKa, HHEpIMaIbHasl CUCTeMa O0TCuéTa, abCOJIFOTHO TBEPIOE TEIO,
WJICAUTbHBIN a3, MOJEIHU CTPOCHUS T'a30B, )KUIAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUHN (PU3NYECKUX 33]1a4;

pacrio3HaBaTh (PU3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHWKH, MOJEKYJIIPHO-KHHETUYECKON TEOPUU CTPOCHMS BEUIECTBA U



JNEKTPOAUHAMUKN:  PABHOMEPHOE W PAaBHOYCKOPEHHOE  IPAMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJIeHUe TeJl, JBWKEHHUE IO OKPYKHOCTH, HWHEpIIHS,
B3auMojieicTBrE Ten, Auddy3us, OpOYHOBCKOE ABUKEHUE, CTPOCHUE >KHIKOCTEH
Y TBEPABIX TEJN, U3MEHEHNE 00bEMA TeJl MPU HArPEBaHUM (OXJIAKIECHUH ), TEIIOBOE
paBHOBECHE, WCIIAPEHUE, KOHJCHCALMS, IUIABICHHUE, KPUCTAJUIM3aLMs, KUIIECHUE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHHS ra3a IPU €ro HarpeBaHUH B 3aKPBITOM
COoCyle, CBSI3b MEXIYy MapamMeTpaMyd COCTOSIHHMS Ta3a B H30Ipolieccax,
ANEKTpU3ALMs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OTMHCHIBATh MEXAHWYECKOE JIBIKECHHUE, MCIONb3ysd (PU3NUECKUE BEIUYUHBL:
KOOpAWHATa, NyTh, MNEPEMENIEHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPIHsl, NOTECHUUAIbHAS JHEPTUS, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OIMCAHWU MPaBUIBHO TPAKTOBATH
(U3HYECKUIl CMBICT MCIHOJIb3YEMbIX BEIMYMH, WX O0O3HAYEHUS U €IHHMIIB,
HaxoJuTh (OPMYJbl, CBA3BIBAIOLIME JTaHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJINYMHAMU;

ONKCHIBATh HM3YyYEHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBICHUS,
UCIIONB3ysl (DU3MYECKHE BEJIMYMHBL: JABJICHUE Tra3za, TEeMIleparypa, CpeaHss
KHMHETUYECKasi SHEPIUsl XaOTUUYECKOTO JIBU)KEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS HHEprus, paboTa rasa,
KOA(QPUIUMEHT TMOJIE3HOTO JIEUCTBUS TEIUIOBOIO JABUTATeNsl; MPU ONHCAHUU
NPaBWIBHO TPAKTOBaTh (U3MYECKUN CMBICI HCIHOJIB3YEMbIX BEJIUYUH, HX
000O3HAaUEHUA W €AUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3HYECKYIO BEIMUMHY C IPYTUMHU BEJIMYUHAM;

ONKCHIBATh U3YUYECHHBIE IIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEJIMYMHBL: DJIEKTPUUECKUNA 3apsij,
ANEKTPUUECKOE I0JI€, HANPSLDKEHHOCTD I0JIsI, OTEHLIHAJ, Pa3HOCTh MOTEHIIUAJIOB,;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMS] W EIWHHUIIbI; YKa3blBaThb (POPMYJbI, CBS3bIBAIOILINE
JaHHYIO (PU3MYECKYIO BEJTMUUHY C JPYTUMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHl U SBJICHUS, UCHOJB3YS (PU3NYECKUE
3aKOHBI U MPUHLMIBL: 3aKOH BceMUpHOro Tarorenus, I, II u 111 3axkonsr HeroToHa,
3aKOH COXPAHEHHS MEXAHUYECKOM DHEPIUM, 3aKOH COXPAaHEHWs HWMITYJIbCa,
OPUHIMI CYTEPIO3ULUA CHJI, TPUHIMI PABHOMPABUS WHEPIHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHMS BEIIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIMH TEIUIOBOTO JABMXEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEepBhIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsiga, 3akoH KylloHa, mpu 3>TOM pasinyarh CIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHAT, OCHOBHBIE TPHUHIMNBI JEHCTBUS MAaIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyvarh yCJIOBUS UX O€30MACHOIO MCIOJIb30BaHUS B
MOBCEHEBHOM JKH3HM;

BBITIOJHATh HKCIEPUMEHTHl MO0 HCCIEAOBAHUIO (UBUYECKUX SIBICHUM H
MIPOLIECCOB C HCIOJb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHHI, MPU ITOM
dbopMmynupoBath mpoOieMy/3ajadyy U TUIOTE3Y Y4eOHOro 3KCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO 0O0O0pYyIOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIHpPOBaTh BHIBOIBI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEIUUUH, PU
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHHUs U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHMUI;

UCCJIeIOBATh  3aBUCHUMOCTH  MEXIYy  (U3MUECKUMHU  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUMH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3YJbTATHl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKHX BEIUYHH B
BUJIE TaOIUL ¥ TPaQHUKOB, 1E€1aTh BEIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBAHMS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUMN B
paMKax y4eOHOro OSKCHEpPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW W MPOEKTHOU
NEATENBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOro
000pynoBaHUs;

pemath pacuéTHble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJEINblo,
UCTIOJb3Ys (PU3MUYECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4uu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HE0OXoAMMBbIE JJIA €€ PElIeHHs, TPOBOJUTh PACUEThl M OLEHUBATH PEATbHOCTH
MOJy4YEHHOTO 3HaueHUs (PU3MUECKON BEJIUYUHBL;

penaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LENOYKY PACCYXKACHUI C ONOpPOM Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzuYecKue sIBICHUS;

UCIIONIb30BaTh  MpU  PEIIEHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIPEJCTABICHUSI yUeOHOM U HAy4YHO-TIOMYJISIPHOM MH(OpMAIK, MOTYy4YEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyr0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJAa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B

pa3BUTHE HAyKH, OOBSICHEHUENPOIIECCOB OKPYXKAIOIIEr0 MUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA TO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHus: 6e30MacHOCTH MpU OOpalIeHuu ¢ TpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbS U COOMIOAEHUS HOPM 3KOJOTHYECKOTO
MIOBEJEHUS B OKPYKAIOLIEH Cpeae;



paboTath B TpPYIIE C BHINIOJHCHUEM pa3JIMYHBIX COIMATBHBIX POJICH,
IUTAHUPOBATh pPadOTy TPYMIbI, PAlMOHAIBHO paCHpenesiaTh OO0S3aHHOCTU U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTPUBAEMOM POOIEMBI.

K koniy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MpHUMEpaX pojib U MecTo (pu3uku B (popMuUpoBaHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUUYECKON IEATEIBHOCTH JIFOJCH, LIEJIOCTHOCTh M €OUHCTBO
¢bu3ruecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIeTeH:
TOYEUHBIN AIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, SACpPHAs
MOJIE]Ib aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sifjpa MpU PEIICHUU (PU3MUECKUX
3a/1ad;

pacno3HaBath PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3UKHU: AJIEKTPUUECKAsi MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MAarHUTOB, JJICKTPOMAarHuTHAas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM U JIBIKYIIMMCS 3apsij, AJICKTPOMArHUTHBIE KOJICOAHUS U
BOJIHBI, MPSIMOJIMHENHOE PACHpPOCTPAHEHUE CBETA, OTPAKEHUE, IPEIOMIICHHUE,
uHTeppepeHus, audpakuuss U TOJApU3AlMS  CBETa, JUCHEPCHs CBETa,
dboTornekTpuueckuit 3pdext (potorddekT), cBeTOBOE NaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CrHekTpa aromMa BOJAOPOJa, €CTECTBEHHAass M HUCKYCCTBEHHAs
PaaIuOaKTUBHOCTB;

OMKCHIBATh W3YYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJMMOCTh  PAa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBIICHUS (MPOLECCHI), MCMOJIb3ys (U3UYECKUE BEITUYHUHBI:
ANEKTPUYECKUH 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, AIIEKTPHUYECKOe
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYIIAs Cuia, paboTa TOKa,
UHIYKLIHWST MAarHUTHOrO TMojs, cwia Awmmepa, cuna JlopeHila, MHIYKTHBHOCTb
KaTyIIKU, SHEPTUs JJIEKTPUUECKOTO M MArHUTHOTO MOJIeH, MEpPUoa W 4YacToTa
KojebaHuil B KoieOaTenbHOM KOHTYpE, 3apsiJ M CHiIa ToKa B IIpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KoOJeOaHuM, (POKyCHOE paccTosHUE W
ONTHYECKasl CHWJIA JIMH3BI, TIPH OMHCAHUU TMPABWIBHO TPAKTOBAaTh (PU3NUECKUN
CMBICJI HCIIOJB3YEMbIX BEJIMYMH, WX OOO3HAUEHWsS W EIUHUIIBI, YKa3bIBaTb
dbopMyIibl, CBS3bIBAIONIME JAaHHYIO (PU3MYECKYIO BEIMYUMHY C JAPYTUMU
BEJINUYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJIECHUS M MPOLECCHI, HCIOIb3YS
¢du3nUecKrue BEIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JIJTAHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIhC (DOTOHA, TIEPHOT TOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SJIep, NpPU OINHUCAHUM TMPABWIBHO TPAKTOBATh (U3MUECKUI CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIONIUE JIAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTHMH BEIMYWHAMH,
BBIYHCIIATH 3HAYCHUE (PU3MUECKON BETNINHBI,

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SIBJICHUS, UCIONB3Ys (U3HUUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapajlieIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHJIYKIIMH, 3aKOH MPSMOJMHEHMHOT0 PacipoCTpaHEHUsI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHINTEHa i doTtorddexra,
3aKOH COXpaHEHUsl HHEPTrUU, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHHs MAacCOBOI0 4YMclia, MocTynatsl bopa,
3aKOH PaJIMOaKTUBHOIO pacnaja, Mpy 3TOM pa3iudaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAMPABICHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbI AMmIiepa u cuiibl JlopeHna;

CTPOUTh U OMNHUCHIBATH H300PAKEHHUE, CO37aBAEMOE IUIOCKUM 3E€pKajoM,
TOHKOM JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3WYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUU: TPH 3TOM
dbopmynupoBath MOpoOJeMy/3agady W TUINOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
(GbopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISTH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEJIMYUH, TPU
ATOM BBIOMpaATh ONTUMAJIBHBIA CHOCOO M3MEpPEHHsS W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

HCCIIeIOBaTh 3aBUCUMOCTH (DUM3UYECKUX BEJIWYMH C HCIOJb30BAHUEM
NpSIMBIX M3MEPEHHWIl: TPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (PHKCHpPOBATh
pPEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BUJE TAOIHI] U
rpaduKoOB, IeJIaTh BBIBOJBI 10 pE3yJIbTaTaM UCCIICIOBAHMUS;

cobJroAaTh npaBuiaa 0€30MacHOTO TpyJa MpPU MPOBEICHUM HCCIIECIOBAHUIN B
paMKax ydeOHOro JKCIEpUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKON W TMPOEKTHOM
JESTETPHOCTH C HCIIOJIB30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3a7a4d C SBHO 3aJJaHHOW (U3UYECKONW MOJIEIIbIO,
UCTIONb3Ys (PM3UYECKUE 3aKOHBI U MPUHIIMITBEI, HA OCHOBE aHaJIU3a YCJIOBUS 3aJauu
BBIOMpATh (DU3UYECKYIO0 MOJIEb, BBIICIATh (PU3MUECKUE BEIUYUHBI U (HOPMYJIBI,



HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJAUTh PAacCUYEThl M OLEHUBATH PEATBHOCTH
MOJy4YEHHOTO 3Hau€HUs (PU3MUECKON BEIUYUHBL;

pelmaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LETIOYKY PACCYKJIECHUM C ONOPOM Ha WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzngecKue SIBICHUS;

UCIOJb30BaTh  IpPU  PEIIEHUMM  Y4YEOHbIX  3aJa4  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEACTABIICHUSI YUEOHON M HAYyYHO-TIOMYJISIPHON MH(OpMAINK, TOTYyYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyt0 HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MaCHOIO MCIOJIb30BAaHUS B ITOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHHUKHU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MacCHOCTU IpU 00palleHuy ¢ TpubopaMu U TEXHUUYECKUMHU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3JI0POBbS U COOJIIOJECHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPY’KAIOLIEH CpeLe;

paboTatb B TpYIIE C BHIIOJHEHHEM pAa3JIMYHBIX COLMANBHBIX PpOJEH,
IJIaHUPOBATh palOTy TPYIIIbl, PALHUOHAIBHO PpACHpEAeNsITh OOA3aHHOCTH H
IJIAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIaJ] K&)KJIOTO U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pPacCMaTpUBAaeMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC

Ne i/
NMPOrpamMmbl

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

Paznen 1. ®DU3UKA U METO/IbI HAYYHOT'O ITIO3HAHUA

1.1 ®u3uKa U METOAbl HAYYHOT'O O3HAHUS

Hroro no pasaceiny

Pasznea 2. MEXAHUKA

Kunematuka

Junamuka 7

3aKOHEBI COXPAaHCHUS B MCXaHHUKE

Hroro no pazneny

Paznen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJAUHAMUKA

OcHOBEI MOJ'ICKy.TISIpHO-KI/IHCTI/ILIeCKOﬁTCOpHH

OcHOBEI TCPMOAUHAMUKNU

APpCFaTHLIe cocTosiHUS BemiecTBa. Da3oBbie

MepPEX 0Bl

KonTpoJsbHble
padoThI
2
2
)
bu6nuoreka [JOK
6 1
18
9
10 1
5

IMpakTnyeckn
e padoTsl

DJIEKTPOHHbBIE

(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41bf72
bu6nuorexa [JOK

https://m.edsoo.ru/7f41bf72

but6mmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6nuorexa [JOK
https://m.edsoo.ru/7f41bf72

but6mmorexa [JOK
https://m.edsoo.ru/7f41bf72




Uroro no pazneny

Paznen 4. DJJIEKTPOAUHAMUKA
4.1 DIIeKTpOCTaTUKA

4.9 [TocTostHHBIN 51eKTpUYECKH TOK. TOKH B
' pa3IMyYHBIX Cpeaax

Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

24

10

12

22

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72




11 KIIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne /it P Kontposnbubie  IIpakTuueckue (1wt cpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchbl
Paznen 1. QJIEKTPOANHAMUKA
MaruuTtHoe nose. DJIeKTpoOMarHuTHas bu6nuorexa LHOK
1.1 11 1 3 https://m.edso0.ru/7f41c97
WUHIYKIIHS c
Wroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHU4eCKUE U 3JIEKTPOMAarHUTHHIE bubnnorexa IIOK
2.1 9 1 https://m.edso00.ru/7f41c97
KoJeOaHus .
MexaHu4ecKue 1 3IeKTPOMAarHUTHBIE bubmorexa LHOK
2.2 P 5 1 https://m.edsoo.ru/7f41c97
BOJIHBI c
bu6nuorexa [IOK
2.3 OnTuka 10 3 https://m.edso00.ru/7f41c97
c
Hroro no pazaeny 24
Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OCHOBBI clIelIMAIBHOW TEOPUH bubnmorexa [IOK
3.1 4 1 https://m.eds00.ru/7f41c97

OTHOCHUTCIIBHOCTHU
c

Hroro no paszneny 4



Paznen 4. KBAHTOBASI ®U3UKA

DeMeHTHI KBAHTOBON ONTHKHU 6
Crpoenue atoma 4
AToMHOE 51pO 5
Htoro no paznemny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DJeMeHThl aCTPOHOMHUU M aCTPOPU3UKU 7

Hroro no paszneny 7

Paznen 6. OBOBIIAIOHEE IOBTOPEHUE

6.1 O6o06maro1iee TOBTOPEHHE 4
Hroro no pazaeny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97
C

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97
C

bubmuorexa [JOK

https://m.edsoo.ru/7f41c97
c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
c




n/n

Tema ypoka

®u3uka — HayKa O PUPOJIE.
Hay‘-IHI)IG METOAbI ITO3HAHUA
OKPY’KaIoILIEro MUpa

Pois 1 MecTO Qu3HKH B

(hopMHPOBaHNY COBPEMEHHOM
HAyYHOU KapTHHBI MUPA, B

HpaKTquCKOﬁ JIEATEIILHOCTH JII0JIeH

MexaHndeckoe OBHKEHUE.

OTHOCHUTEIEHOCTE MEXAHUYECKOT'O
nBukeHus. [lepemenienune, CKOpocTb,

YCKOpeHHe

PaBHOMEpHOE npsAMOIMHENHOE
JBUKECHHE

PaBHOyCKOpEHHOE IPAMOIIMHEITHOE
JBUKEHHE

CBobOogHOe ajieHne. Y CKopeHue
CBOOOHOTO MaJeHUs

KpuBonuueliHoe IBUKEHUE.

JIBrKeHrEe MaTepuaibHON TOYKH 10
OKPYKHOCTH

[Tpunuun otHocuTenbHOCTH ["anumes.

MNOYPOYHOE IIVNTAHUPOBAHUE

10 KJIACC

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
H3y4YeHH
|

DJIEeKTPOHHBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/ff0c32e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c3ada

bu6mmoreka [IOK



10

11

12

13

14

15

16

17

WuepunanpHble CUCTEMBI OTCUETA.
IlepBsiit 3akoH HproToHa

Macca tena. Cuna. [IpuHuun
cynepno3uiuu cui. Bropoii 3akoH
HprotoHa s MatepuaibHOM TOUKH

Tpernii 3axkoH HproTOHA 1U1s1
MaTEpUaIbHBIX TOYECK

3aKoH BceMupHoOro Tsarorenus. Cuia

TAXCECTHU. HCpBaﬂ KOCMHNYCCKas
CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koaddurment rpenms.

Cuna COIIPOTUBJICHHUS IMPU ABUKCHUHN
TCJ1a B X)KMAKOCTHU UJIN I'a3¢

HOCTyTIaTeJ'IBHOG " BpalaTeJIbHOC

JBUKEHHE a0COIIOTHO TBEPIOTO TeNa.
Mowment cunbl. [Tneuo cunbl. YcinoBus

paBHOBECHS TBEPAOTO TElA

NMnynbsc MmaTepUanbHON TOYKH,

CUCTEMBI MAaTEpUAIbHBIX TOUEK.
NmMmnynsc critbl. 3aKOH COXpaHEHHUs

HUMITyJIbCa. PeaktuBHOE JABHKCHUEC
PabGora u MOIIHOCTDH CHIJIBI.

Kunernueckas sHeprus MaTepualibHOM
Touku. Teopema 00 U3BMEHEHUH

KUHETHYECKOM SHEpPTUn

[TorenmmanpHas YHEPTHS.
[ToreHumanpHas 3Heprus yupyro

https://m.edsoo.ru/ffOc3be8

Bbubmmorexa [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3d00

bubmnorexa [JOK
https://m.edsoo.ru/ff0c3el18

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

bubnuorexa [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4502
bu6mmorexa [JOK
https://m.edsoo.ru/ffOc461a




18

19

20

21

22

23

24

ne(OpMUPOBAHHOMN MPY>KUHBI.
[ToTennmansHas SHEPTUS Tella BOIU3H
MMOBEPXHOCTU 3eMIIN

[ToreHnanpHbIe U HEMTOTCHITMATLHBIC
cuiiel. CBA3b paboThHI
HETIOTEHIIMATbHBIX CHJI C K3MCHEHUEM
MEXaHUYECKOW YHEPTUU CUCTEMBI TEI.
3aK0H COXpaHEHHUSI MEXaHUYECKOM
SHEPrUU

JlaGopaTopHas pabora
«MccnenoBanue CBs3M pabOTHI CHIIBI C
U3MEHCHHEM MEXaHHYECKOW SHEPTHH
TeJa Ha MPUMEPE PACTSHKECHUS
PE3UHOBOTO JKI'yTay

KonTponbhas paboTa o reme
«Kunemaruka. Jlunamuka. 3akoHbBI
COXPAHEHUS B MEXAHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopun. bpoyHOBCKOE
nswxenue. nddysus

Xapakrtep ABUKEHUS U
B3aUMOJICUCTBHUS YAaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUIKOCTEN
U TBEPIBIX TEN

Macca monekyin. KonuuectBo
BemiecTBa. [loctosiHHas ABoraapo

TemuoBoe paBHoBecue. Temneparypa
n e€ uzmepenue. lllkana remneparyp
Lenbcus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2




25

26

27

28

29

Wneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcoimoTHAs TeMIIepaTypa Kak Mepa

CpEeHEW KMHETUYECKON SHEPTUU
JBUKCHHSI MOJIEKYJL. Y paBHEHHE

MenaeneeBa-Kianeiipona
3akoH [lanpToHa. ['a30BbIe 3aKOHBI

JlaGopaTopHas pabora
«MccrenoBanue 3aBUCUMOCTH MEXKTY
napamMeTpamMH COCTOSIHUS
Pa3pexKEHHOTO ra3a

H3onporiecchl B uACaIbHOM ra3e U ux
rpauyecKoe MpeicTaBIeHue

Buyrtpennss sneprus
TEPMOJUHAMHUYECKON CUCTEMBI U

cnocoOkbl e€ n3menenus. Komuects

31

32

33

34

TEIUIOTHI U paboTta. BuyTpeHH: s
9HEPrus OJHOATOMHOIO UI€aJIbHOTO
rasa

Buasl Tennonepenaun

VnensHas TEIIOEMKOCTE BEIIECTBA.
KomnuuecTBo TemioTs npu
Tertonepenaye. AnuadaTHBIN MPOIECC

[IepBblil 3aKOH TEPMOJIMHAMUKH U €TO
IIPUMEHEHHE K U30MpoLeccaM

HeoOpatumocTs nporieccoB B

npupoje. Bropoi 3akoH
TEPMOAVNHAMUKHI

Bbubnmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6nuorexa [JOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6230




35

36
37

38

39

40

41

42

43

44

45

46

[Tpuniun gevicteus u KI1J[ remioBoii
MaIlHEI

IMuxn Kapuo u ero KITQ

DKOJ0rH4ecKe mpoOIeMbl
TEIJIO3HEPTETUKU

O6o0maromuii ypok «MosekyspHas
¢uznka. OCHOBBI TEPMOIMHAMUKI

KonTponbHas pabota no reme

«MonexynsipHast ¢puzuka. OCHOBBI
TEPMOAUHAMUKU

[TapooOpa3oBaHue U KOHACHCAITHS.
Hcmapenue u kumeHue

AOCOIIOTHAS Y OTHOCUTEIIbHAS

BJIAJKHOCTh BO3/1yxa. HachleHHbIN
nap

TBépnoe Teno. Kpucrammnueckue u

aMOP(I)HLIe TCIa. AHI/ISOTpOHI/IH
CBOHUCTB KpUCTAJIJIOB. )KI/II[KI/IC

KpucTaJlibl. COBpeMeHHHe MaTcepHraJibl
IInaBnenue u Kpucrajuii3anus.

VenapHas TEIUIOTA IUIABICHUS.
Cybnumarus

ypaBHeHI/IC TEIUIOBOro OanaHca

DIIeKTpU3alus Teil. DIEKTPUIECKHI
3apsan. JIBa BUAa 3JIEKTPUUYECKUX
3aps/ioB

[IpoBOIHUKHU, TUINEKTPUKHU U

Bbubnmuorexa [JOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c6a50

bubmnorexa IJOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc6bcc

Bbubmmoreka [JOK



47

48

49

50

o1

52

53

54

55

MTOJTYITPOBOJTHUKH. 3aKOH COXpaHEHUS
AIEKTPUIECKOTO 3apsijia
B3aunmoaeiicTBue 3apsioB. 3aKoH
Kynona. To4euHBbI 3JIEKTPUYECKUI
3apsn

Hanpsisk€HHOCTB 3JIEKTPUYECKOTO

I10JI4. HpI/IHI_II/IH CyHICpPIIO3UIIMH
QJICKTPHUUYCCKUX ITOJICH. JInaun

HaANPsHKEHHOCTH

Pab6ota cui QJICKTPOCTATHYCCKOI'O

noxad. ITorenmman. PasHocTh
MMOTEHIINATIOB

[IpoBOIHMKY U AUDIIEKTPUKH B
AJIEKTPOCTATHYECKOM ITOJIE.
JlusnexTpudeckast IpOHUIIAEMOCTh

OnexrpoémkocTsb. KonneHcarop

DNeKTPOEMKOCTH TIIOCKOTO
KOH/IeHCATOpa. DHEeprus 3apsHKeHHOTO
KOHJICHCAaTOpa

JlabopaTtopHas pabora "M3mepenue

ANEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIUI NENCTBYS U TPUMEHEHNE
KOHJIEHCATOPOB, KOMMPOBAJILHOTO
anmapara, CTpyMHOro IpHHTEpa.
DIeKTpoCcTaTUYECKas 3allnTa.
3a3eMIieHne dIEKTPOIPHOOPOB

DNEeKTPUYECKHUI TOK, YCIOBHS €ro
cymiectBoBaHus. [IoCTOAHHBIN TOK.

https://m.edsoo.ru/ffOc6bcc

Bbubmmorexa [JOK
https://m.edsoo.ru/ffOc6ced

bubnuorexa [[OK
https://m.edsoo.ru/ff0c6df2

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c6f00

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c7126

bubnuorexa [JOK
https://m.edsoo.ru/ff0c72c0




56

57

58

59

60

61

62

Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma st
y4acTKa Lenu

[MocnenoBarebHOE, TAPALIEIBHOE,
CMEIIIaHHOE COCTUHEHHUE
npoBOoAHKUKOB. JIabopaTopHas pabora
«M3ydeHne CMEIIaHHOTO COSAMHEHUS
PE3UCTOPOBY

PaGota 1 MOIIIHOCTD ANEKTPUUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa J171s1 TOJTHOM (3aMKHYTOI )
anekTpudeckon nenu. Koporkoe
3ambIkaHue. JJaboparopHas pabora
«3mepenne D/1C uctouHuka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

9J'IeKTpOHHa$I IMpOBOAUMOCTD TBépI[BIX

METAJIOB. 3aBUCUMOCTD
COHpOTI/IBHeHI/ISI MCTAJIJIOB OT

TEMIICPATYPHhI. CBerHpOBO,I[I/IMOCTL

DNIEKTPUYECKUI TOK B BAKYyME.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

HOJ'IyTIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U

IIpUMECHas MPOBOAUMOCTb. CBOMCTBA
p—~n-niepexoa. [loayrnpoBoAHUKOBBIE

prOOpbI
DNEKTPUUECKUN TOK B pacTBOpax U

aCIlIaBax 3JICKTPOJIUTOB.
JICKTPOJIUTHUYCCKAA JUCCOLUans.

OneKTponan3

0.5

0.5

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba




DJIEKTPUYECKUI TOK B razax.
CaMOCTOSTEIBHBIA U

63 HECAMOCTOSITENbHBIN pa3psan. MonHus.

IImazma

DnexTpuueckrue npudopsl U

YCTPOMCTBA U UX MPAKTUUECKOE
64 npuMmeHnenue. [IpaBuia TEXHUKU

0€e30I1acCHOCTH

65 Oo6o0maromuit ypok
«DNEKTPOANHAMUKA

KonTponbHas padbota mo Teme
«9nexkrpocraruka. [locTossHHBIY

JIEKTPUUYECKUI TOK. q%KI/I B

pa3IMYHbBIX Cpeaax»»

Pesepsubiii ypok. KonTponbsHas
67 pabota o treme "DnexkTpoauHamMuKa"

PezepBHblil ypok. O600maromumi ypok
63 no Temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

Bbub6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

Bbu6morexa [JOK
https://m.edsoo.ru/ff0c86fc

bubnuorexa [JOK
https://m.edsoo.ru/ff0c88be

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubmnorexa [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8féc




11 KIIACC

OnexkrpomarauTHas nHAyKnus. [Totok

BEKTOpa MarHUTHOM MHAyKIMU. DC
MHIYKIMH. 3aKOH 3JIEKTPOMarHUTHON

nHaykiuu Papanes

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie IIpakTuyecku
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI e padoThbl
pecypchbl
[TocTostHHBIE MATHUTHI U UX
BB3aHM0aeI71CTBMe. MarnurtHoe HJ(_)[JIG. L Bubmmoreka [IOK
€KTOp MAarHUTHOM UHAYKIMH. JInHun
P N Y https://m.edso0.ru/ff0c9778
MarHuTHON MHIYKLIUH
MarauTHO€E noJie MPOBOJHUKA C
TokoM. OnbIT Dpcrena.
Bs3aumoaeiicTBrE IPOBOIHUKOB C 1 bubmaorexa LIOK
p https://m.edsoo.ru/ff0c98fe
TOKOM
JIabopatopHas padora «3ydyeHue 1 1 Bu6anoreka LIOK
MAarHUTHOT'O TOJI KaTYIIKUA C TOKOMY
it https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuinia Amrmepa.
JlaGopaTtopHast pabora
«HccnenoBanue aeicTBUSI 1 1 bu6mmoreka [IOK
IIOCTOSIHHOT'O MarHuTa Ha paMKy C https://m.edsoo.ru/ff0c9ac0
TOKOM»
JlelicTBue MarHUTHOIrO NOJISI HA
JBIKYIIYIOCS 3apsDKEHHYIO YaCTHUILY.
Cuna Jlopennia. PaGoTa crtbt
bu6mmorexa [JOK
Jlopennia 1

https://m.edsoo.ru/ff0c9df4
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11

12

13

14

JlaGopaTopHas pabora
«HccnenoBanue SBiacHUS
AJIEKTPOMArHUTHON WHIYKIIUN

NuaykTuBHOCTS. SIBIEHUE

camouHaykiuu. I1C caMOMHAYKIINH.
DHeprusi MarHUTHOTO MOJISt KaTYIIKHU C

TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHuyeckue ycTpoicTBa U X
MIPUMEHEHHUE: TTOCTOSIHHBIC MAarHUTBHI,
3JIEKTPOMArHUTHI, HJIEKTPOJIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

O6o06maromuil ypok «MaruutHoe
noJie. DIIEKTPOMAarHUTHAS HHTYKITUSD

KonTponbHnas pabora no teme
«MarHuTtHoe moie.
3J'I€KTpOMaFHI/ITHa$I I/IHI[yKIII/Iﬂ»

CB0OOIHBIE MEXaHUUECKHE
kosiebanus. ['apmonnueckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamienue 3aepruu
JlaGopatopHas paboTa
«Hccnenosanne 3aBUCUMOCTHU
Mepro/Ia MajbIX KoJaebaHuil rpy3a Ha
HUTH OT JUTUHBI HUTH U MacChl Tpy3a»
Konebatenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
u7eaIbHOM KOJe0aTeIbHOM KOHTYpE.
AHanorus Mexxay MEXaHU4eCKUMH U

but6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

Bbu6nmuorexa [JOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcad58

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcaf06

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820
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17

18

19

20

21

SJICKTPOMAariHuTHBIMHA KOJIEOAHUSIMU

®opmyna ToMmcona. 3akoH
COXpaHEHHUS SHEPTUU B UI€aTbHOM
K0J1e0aTeIbHOM KOHTYpe
IIpencrasnenue o 3aTyxaronux
KoseOaHusx. BolHyKIeHHbIE
MexaHu4deckue konebanus. Peonanc.
BeIHYKICHHBIC 2JIEKTPOMArHATHEIC
KoseOaHus

[lepemennsbiii Tok. CUHYCOMAABHBIN
MepEMEHHBIN TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsKEeHUs

Tpancpopmarop. IIponssoactso,
nepegava v norpedieHue
JIEKTPUYECKON SJHEPTUN

Y CTpoNCTBO M MPAKTUYECKOE

MMPUMCHCHHUC SJICKTPUICCKOT'O 3BOHKA,
reaeparopa riepeMCcHHOT O TOKa,

JINHUH 3JIeKTponepenady
DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOZCTBE DJIEKTPOIHEPTUH.
Kynbrypa ucnonszoBanus
NEKTPOIHEPTHH B ITIOBCEAHEBHOMN
KU3ZHU

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocThb
pacnpocTpaHeHuUs U JJIMHA BOJHBI.

[Tonepeunblie 1 MPOOJILHBIE BOITHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4
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28

29

30

31

3Byk. CKOpOCTb 3ByKa. [ poMKOCTh
3ByKa. Bricora Tona. TemOp 3ByKa
DNEeKTPOMarHUTHBIE BOJIHBI, UX
cBOMCTBa U cKopocTk. [lkana
ANEKTPOMArHUTHBIX BOJIH

[IpuHIMIIBI paTUOCBSI3U U
TeneBuaAeHUs. PazButue cpeacTs
cBs3u. Papunosnokanus

KonTponbnas padora «Konebanus u
BOJTHBD)

[IpsamonnHEHOE pacIpOCTpaHEHUE
CBETa B OJHOPOJHOM cpefe.
ToueuHblil ICTOYHUK cBeTa. JIyy
cBeTa

OTtpaxxenue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenne
M300paKe€HU B MJIOCKOM 3epKaje

IIpenomiienue ceera. [TomHoe

BHYTpEHHee oTpakeHue. [IpenenpHblii

YroJi HOJIHOTO BHYTPECHHECTO
OTpaXXCHUA

JlaGopatopHnas pabota «/3mepenue
MIOKa3aTeNsl MPETOMIICHHS CTEKIIa

JIunzel. [loctpoenue nzodpaxeHuii B
nuH3e. DopMysa TOHKOM JIMH3BL.
YBenuueHue JIMH3bI

JlaGopaTtopHnas pabora

«Hccnenosanue CBONMCTB
M300paKCHUH B JIMH3aX»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

bubnuorexa [JOK
https://m.edsoo.ru/ffOcc6f8

bubnnorexa [JOK
https://m.edsoo.ru/ff0cd350

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cd4e0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

bu6nunorexa [JOK
https://m.edsoo.ru/ffOcd67a

but6mmorexa [IOK
https://m.edsoo.ru/ffOcddle
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33
34

35
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37

38

39

40

41

42

Hucnepcus cera. CIOXKHBIN COCTaB
6emnoro csera. L[Ber. JlabopaTopHas
pabota «Habmonenue nucnepcun
CBETa»

Wurepdepennns ceera. Judpaxuns
ceta. /ludpakiuonnas pemeTka

HOHGpe‘lHOCTB CBETOBBIX BOJIH.
Honﬂpnaaum{ CBCTa

OnTuyueckue NpudOpsI U yCTpOCcTBa U
yCIJIOBUS MX O€3011aCHOTO IPUMEHEHUS

I'panu1bl IPUMEHUMOCTH
KJIaCCMYeCKOM MexaHuku. [locTynaTsl
CIIELMAJIbHOM TEOpUU
OTHOCUTEIIBHOCTH

OTHOCHTEIBHOCTD OJHOBPEMEHHOCTH.
3amMezJieHre BpEMEHU U COKpAIllEHUE
JUTMHBI

OHeprus U UMITYJIbC PEIATUBUCTCKON
gactulbl. CBSA3b Macchl C SJHEPTUEN U
UMITYJIbCOM. DHEPIHUs TOKOSI
Konrponsnas pabora «OnTuka.

OcHOBBI crieMaIbHONW TEOPUH
OTHOCHUTEIBHOCTH

®otonbl. Dopmyna [Inanka. DHeprus
1 UMIyJIbC POTOHA

OTKpBITHE U UCCIIEIOBAHHE
dotorpdekra. OmbiTer A. T'.
CroneroBa

3akoHsb! porodddexra. YpaBHeHue

Bbu6nuorexa [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcfa42

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcfc68

bu6nunorexa [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfel6

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcffc4

bubnunoreka LIOK
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47

48

49

50

51

OitHmreHa 1 pororddexra.
«Kpacnas rpanuma» gpororddekra
Hapnenne cBeta. Onbitel 11. H.
Jlebenena. Xumuueckoe 1elcTBUE
cBeTa

TexHudeckue ycTpoucTsa u
MPAKTUIECKOE IPUMEHEHHE!
¢dorodnemMeHT, GpoToaaTUHK,
CONTHEYHas Oarapesi, CBeTOAHO]

Pemenue 3amau o teme «OIEeMEHTBI
KBAaHTOBOM ONTHKH)

Monens atroma Tomcona. OnbBITEI
Pezepdopaa mo paccesHUIO 0-4acTHII.
[InanerapHas Mozens aToma

[Tocrynater bopa

W3ny4yeHue u noryomieHne GoToHOB
IIPU IIEPEXOJIE aTOMa C OJJTHOTO YPOBHS
SHEPIUH Ha Ipyrou. Buasl criekTpos
BonHoBeie cBOMicTBa yacTULl. BoJIHBI

ne bpois. KopnyckyinspHo-
BOJIHOBOH Tyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3IIy4ECHUE

OTKpBITI/Ie pPaanOaKTHUBHOCTHU. OnbITH

Pesepdopna no ornpeneneHnio cocraBa
PalMOaKTUBHOTO U3ITYyYCHUS
CgoiicTBa anb(a-, 6era-, ramma-
n3nydeHus. Bnusaue
paZMOAaKTUBHOCTHU Ha )KUBbIE

https://m.edsoo.ru/ff0d015e

bubmnorexa [JOK
https://m.edsoo.ru/ff0d04a6

bubnuoreka [IOK
https://m.edsoo.ru/ff0d030
2

bubnuorexa [JOK
https://m.edsoo.ru/ff0d091a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bubmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6nuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2
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56

57

58

OpraHU3Mbl

OTKpBITHE NIPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DNEeKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. 'amma-uznydenue

OHeprus cBA3M HYKJIOHOB B S7pE.

S nepubie peakuuu. SnepHbii
peaxtop. [IpoOaembl, mepCHeKTUBHI,
9KOJIOTMYECKUE aCTIeKThI SIEPHOI
SHEPTEeTUKHU

OnemeHTapHble YacTUlbl. OTKpBITHE

MO3UTPOHA. MeTO 16l HAOTIOICHUS 1

CTUCTPALIUH DIIEMEHTAPHBIX YACTHII.
pyTablii cron «@yHIaMEHTAIBHBIE

B3anmMoaercTBUg. EMMHCTBO
(bU3UYECKOI KapTUHBI MUPaY

Bup 38é3qH0r0 HeOa. Co3Be3us,
SPKUE 3BE3/bL, IIJIAHETHI, UX BUIAUMOE
nBkenre. ConHeuyHas cucrema

Connne. ConHeyHas aKTHBHOCTb.
Ncrounuk sHeprun ConHua u 3BE37

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IBI TTTABHOMN
IIOCJIEIOBATEIbHOCTH. BHyTpeHHEee
cTpoenue 3B€31. CoBpeMEHHbBIE
MIPEACTABICHUS O IIPOUCXOKICHUU U
sposrronny CoJiHIa U 3BE3]
Mieynsiii [1yre — Hama ['anakruka.
[Tonoxenue u amxenne CoyHua B
lNanaktuke. ['anaktuku. Y€pHbie

but6mmoreka [JOK
https://m.edsoo.ru/ff0d116
2

bubmuoreka [IOK
https://m.edsoo.ru/ff0d135
6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38
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62

63

64

65

66

67

JBIPBI B SIAPAX TAIAKTUK
Bcenennas. Pazoeranue rajakTuk.
Teopus bosboro B3peIBa.
PenukToBoe n3inyuenue.
MeraranakTuka

Hepemiennsie mpo6iieMbl aCTPOHOMUU
KontposbHas pabota « 97€MEHTHI

aCTPOHOMHU U aCTPOPHUIUKIY

O6o06matomuii ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COMaIbHOMN U
ITUYECKOH cdepax JesaTeTbHOCTH
YeloBeKa

O6o6matomuit ypok. Ponb u mecto
(bU3UKHN ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MHUPA
O6o0maromuii ypok. Posb
buznueckoit Teopun B GOpMUPOBAHUH
NPEJCTaBICHUN O PU3NUECKOM
KapTUHE MHpa

O6o0maromuii ypok. Mecto
(bu3nuecKoil KapTUHBI MUpa B 00IIIEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABIICHUN O IPUPOJIC

PesepBHBI ypoK. MarHutHoOe 1osie.
DneKTpOMarHuTHasi MHAYKIHS

PesepBHbIit ypok. Ontrka. OCHOBBI
CIIeIMaIbHON TEOpUU
OTHOCUTEITbHOCTH



Pesepnsrii ypok. KBanToBas ¢usuka. bubmmoreka [JOK
68 DJIEMEHTHI aCTPOHOMUU U 1 https://m.edsoo.ru/ff0d178
acTpoQU3UKH 4

OBIIEE KOJIMYECTBO YACOB I10O
I[TPOTPAMME

68 4 7



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



