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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 6a30BOro ypoBHs Ha YPOBHE CpeHEro 001ero oopa-
30BaHMs pa3paboTaHa HA OCHOBE MOJIOKEHHUM U TpeOOBaHUMN K pe3yJibTaTaM OCBOE-
HUSI OCHOBHOW 00pazoBarenbHON nporpammsl, npeacrasieHHbix B @I'OC COO, a
Takke ¢ yud€tom deaeparbHON pabodeil mporpaMMbl BOCTIMTAHHS W KOHIICTIIIAN
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit deneparuu, peanu3yronrx OCHOBHbIE 00pa3oBaTelIbHbIE MPOTpaM-
MBI.

Conep:xanue mporpaMmsbl 1o (hU3HMKE HaIpaBiIeHO Ha (GOPMUPOBAHUE €CTe-
CTBEHHO-HAY4YHOU KapTUHBI MUpa oOydaronuxcs 10—11 kiaccoB nmpu oOydeHHH UX
¢bu3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO MOJXOJA.
[Iporpamma no ¢usuke coorBercTBYeT TpeboBanusiM OPI'OC COO k mnanupye-
MBIM JTUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHUs, a
TaKXe€ YUUTHIBAET HEOOXOJUMOCTD PeaTu3allii MEKIIPEIMETHBIX CBsI3el PU3UKU C
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeenstoTcss OCHOBHbIE
1eIu u3y4eHus: GU3UKU Ha YPOBHE CpPEeHEro o01ero oopa3oBaHusl, MIIaHUPYEMbIe
pe3ynbTaThl OCBOCHMS Kypca (DPU3MKHU: JIMYHOCTHBIC, METANpeIMETHBIC, MIPEAMET-
HbIe (Ha 6a30BOM ypOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI 10 T'0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

dusnka KaK Hayka o HauOosiee 00X 3aKOHAX MPUPOIbI, BHICTYIAs B Kaue-
CTBE YUEOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3Ha-
HUM 00 okpyxkatonieM Mupe. IKombHBIN Kypc (U3HKH — CHCTEMOOOpa3yromuii
JUTSI €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
Jie’KaT B OCHOBE IMPOIIECCOB U SIBJICHUM, U3y4aeMbIX XUMUEH, Onosioruei, gpusznde-
ckoi reorpadueit u actpoHomueid. Mcrnonb30BaHUe U aKTUBHOE MpUMEHEHUE (u-
3MYECKUX 3HAHUM ONMpENENsIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUMI
B chepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, TIOJyYeHHSI HOBBIX MaTepH-
aJIOB C 33/IaHHBIMU CBOMCTBaMHU W Apyrux. M3ydenune Gu3mku BHOCUT OCHOBHOM
BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa OOydYarolIuXcCs, B
dbopMupoBaHUE YMEHUIN NMPUMEHSTh HAYYHBIM METOJ MO3HAHUS TPU BBITIOJHECHUU
UMU y4eOHBIX UCCIIEOBaHUM.

B ocHoBy kypca pu3uku njisi ypoBHSI CpeHEro o01mero o0pa3oBaHus MOJIO-
YKEH psl UAeH, KOTOPbIE MOKHO PaCCMaTpUBAaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBJISIETCSl JIOTUYECKH 3a-
BEpUIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3AesioB (DU3MKU, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoes eenepanuzayuu. B cooTBETCTBUU C HEeHl mMarepuall Kypca Gpu3uku 00b-
enUHEH BOKpYT ¢u3nyeckux Teopuil. Bemymum B Kypce sBisieTcss popMUpOBaHUE
IPEJICTaBICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pPUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peannzanus mpenoiaraeT UCIoJIb30BaHHUE Ty-
MaHUTApPHOTO MOTEHIMANa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3U pa3BUTHS (U-
3UKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPOOIEMaAMHU.

Hoes npuxnaonou nanpaerennocmu. Kypc Quznku mpenanosaracT 3HAKOM-
CTBO C IIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTMUECKUX MPUIIOKEHUN N3ydeH-
HBIX TEOPU U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsi OCPEICTBOM BBEACHUS JIEMEHTOB COZIEP-
KaHUS, TOCBAIIEHHBIX YKOJIOTUIECKUM MpodIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI-
3aHbI C PA3BUTUEM TEXHUKH U TEXHOJIOTUH, a TaKXKe 00CyKIEHUs PpoOiieM paruo-
HAJIBHOTO IPUPOIONOIb30BAHUS U SKOJIOTMUECKOH 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (DU3UKHU HA YPOBHE CPEAHErO OOIIero 00-
pa3oBaHUs SBIAIOTCS (uU3HUeckue Teopud ((PopMUpOBaHHE NPENCTABICHUNA O
CTPYKTYpE MOCTPOEHUsI GU3NUECKON TeOpuH, poiii GyHIaMEHTAIBHBIX 3aKOHOB H
IPUHLIAIIOB B COBPEMEHHBIX MPEJCTABICHUSIX O MPUPOAE, IPAHULIAX TPUMEHUMO-
CTH TE€OPUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUHN U MPOLIECCOB).

CucTeMHO-IesITeNbHOCTHBIN MOJAX0A B Kypce (PH3UKK peanmusyercs Mpexiie
BCEro 3a CYET OpPTraHU3alMU SKCIEPUMEHTAIBHON AESITENTbHOCTH OOYYaroIIHXCS.
Jliisa 6a30BOro ypoBHsI Kypca (DU3MKU — 3TO HMCIIOJIb30BAaHUE CHUCTEMbI (DPOHTAIb-
HBIX KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOpaTOPHBIX paboOT, KOTOPHIE B MPO-
rpaMMme 1o (pusuke OOBEAMHEHBI B OOIIMM CHHCOK YYEHWYECKUX MPAKTUYECKUX
pabot. Belenenue B yka3aHHOM MepeyHe 1a0opaTOpHBIX padoT, MPOBOJIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIICTCA yYaCTHUKaMU 00pa3oBaTeIbHOTO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kabuHeta ¢usuku. [Ipu
3TOM OOECIEeUrBAETCS OBJAJCHUE OOYUYaAIOUMUCS YMEHUSIMU NIPOBOJUTH KOCBEH-
HBIE U3MEPEHUS, UCCIIETOBAHUS 3aBUCUMOCTEN (PH3NIECKUX BEIUYUH U MMOCTAHOB-
Ky OITBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHHME yAENSETCS PEIICHUIO PACUETHBIX M KAa4eCTBEHHBIX 3a-
nad. [Tpu sToM Ju1s pacu€THBIX 3a7ja4 MPUOPUTETOM SIBIISIFOTCS 33Ja4u C SIBHO 3a-
JaHHOU (PU3UYECKOW MOJIENbIO, O3BOJIAIONINE MPUMEHSITh W3YUCHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jelia Kypca, Tak ¥ HHTETpUPYS 3HAHUS U3 pas-
HBIX pasfenoB. (s KadecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHHs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKaromleu
KU3HH, TpeOyronue BhIOOpa (HU3UYECKOW MOJACNU IS CUTYallMH MPaKTUKO-
OPUEHTHPOBAHHOIO XapaKTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY 00ECTICUeHHIO Y4eOHOro mporiecca 0a30BbIii ypOBEHb Kypca (Qpu3u-
KM Ha YpPOBHE CpeAaHero oOmero oOpa3oBaHUs JOJKEH H3y4aThCs B YCIOBUSX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kabuHeTe PU3MKU JOKHO OBITH He-
o0xonuMoe J1abopatopHoe 00OPYIOBAaHWE IS BBITIOJIHCHUS YKa3aHHBIX B TIPO-
rpaMMe 1o pU3MKe YYCHHUECKHX MPAKTHUECKUX PadOT U IEMOHCTPAIIMOHHOE 000-
pyllOBaHUE.

JleMoHCTpaliMoHHOEe 00opynoBaHue (popMUpyeTcs B COOTBETCTBUU C IMPHUH-
IUIIOM MUHMMAJIbHOW JTOCTATOYHOCTH U OOECIEUYMBAECT MOCTAHOBKY IMEPEUYHCIICH-
HBIX B IIporpamme no (pu3uke KIIYEeBBIX AEMOHCTPALU ISl UCCIECTOBAHUS U3Y-
YaeMbIX SBJICHUN U MPOIECCOB, IMIUPUUYECKUX U (PyHIAMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe 00opyOBaHUE AJII YUYEHHUYECKUX MPAKTHUUECKUX paboT ¢op-
MUPYETCS B BUJE TEMATUYECKUX KOMILUIEKTOB M 00ECIIEUNBACTCS B pacu€Te OJTHOTO
KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKre KOMIUIEKTH JabopaTopHOro
000py10OBaHUS JOJHKHBI OBITH MMOCTPOCHBI HAa KOMIUIEKCHOM HCIOJIb30BAHWU aHa-
JOTOBBIX U IU(POBBIX NPUOOPOB, & TAKKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CHU-
CTEM B BHJI€ IUPPOBBIX Ja00paTOpUHl.

OCHOBHBIMM LEJIIMHU U3y4€HHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

o (opMupoBaHHE WHTEPECA M CTPEMIICHUSI 00YUaIOIUXCS K HAYYHOMY H3Y-
YEHUIO IPUPO/Ibl, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CHOCO0-
HOCTEH;

e pa3BUTHUE IMPEACTABICHUI 0O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpoBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysbTaTra M3yueHHUs Oc-
HOB CTPOEHHUS MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (opMupoBaHHNE YMECHHI OOBSICHATH SBICHHUS C UCMOJb30BaHUEM (HU3UYC-
CKUX 3HAHWH U HAYYHBIX JIOKAa3aTEIbCTB;

o (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHne 3TUX Lene oOecreyrBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B

nporuecce U3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuoOpeTeHue CHUCTeMbl 3HaHUW 00 OOmMX (PU3UUECKUX 3aKOHOMEPHO-
CTSIX, 3aKOHAaX, TEOPUSAX, BKIIOYAs MEXaHUKY, MOJEKYJSPHYIO (DU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (dopMHpoBaHHE YMEHUN MPUMEHATh TEOPETUUYECKUE 3HAHUS Ui OOBSICHE-
HUSl PU3NYECKUX SBJICHUM B MPUPOJE U JUIsl IPUHATHUS MPAKTUYECKUX pe-
IICHUN B TOBCEAHECBHOM JKWU3HMU,



e OCBOCHHE CIIOCOOOB pPELICHUs PA3NMUYHBIX 3a/a4 C SBHO 3aJaHHOU (Pu3u-
YECKOM MOJEIbIO, 33/1a4, OIPa3yMEBAOIINX CAMOCTOSITENBHOE CO3aHUE
buznyecKoit Moaenu, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHUM NJIsi Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha nzyuenue ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE CPEAHETO 00IIET0 00pa-
30BaHus oTBoauTCS 136 vacos: B 10 kiacce — 68 vacoB (2 yaca B Heneno), B 11
KJjacce — 68 4acoB (2 yaca B HEZIEIIO).

[Ipensaraemelii B mporpamMme mo (pU3MKe NepedeHb JabOpaTOPHBIX U IMpak-
TUYECKUX palOT SBIIAECTCS PEKOMEHJOBAaHHBIM, YUWUTENb JI€TAET BHIOOP IpOBeEe-
HUs J1a0OpATOPHBIX padOT U OMBITOB C YYETOM MHAMBUIAYAIBHBIX OCOOECHHOCTEMN
oOydJarommxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

dusuka — Hayka o npupojie. Hayunbie METOAbI TO3HAHUS OKPYKAIOIIET0 MU-
pa. PoJib 3KcriepyMeHTa M TEOPUHU B MPOLIECCE MO3HAHUS TPUPOIbl. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyueckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOroBbIEe U IU(POBBIE W3MEPUTEILHBIE MPUOOPHI, KOMIBIOTEPHBIE JaT-
YHKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKeHHE. ['paduku 3a-
BUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUSI, TyTH U MEepEMEILCHUs] MaTepualb-
HOM TOYKHU OT BPEMEHU.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe nBuxeHue. JIBUKEHME MaTepHalbHONW TOUYKH IO OKPYXKHO-
CTU C IOCTOSIHHOM MO MOJIYJI CKOPOCTBIO. YTJIOBas CKOPOCTb, JIUHEWHAs CKO-
pocTh. Ilepuoa u yactora obpaiienus. [{[eHTpocTpeMUTEILHOE YCKOPEHHE.

TexHuyeckue yCTpOUWCTBA U MPAKTUUECKOE MPUMEHEHHE: CIUJIOMETp, JBU-
YKEHHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TIEPEAAyuH.

Jlemoncmpayuu

Mogenb cucTtembl O0TCU€Ta, WLIKOCTPALUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGnronenune nBmkeHus Tena, OpOIIEHHOTO TIOJ YIJIOM K TOPU30HTY M TOPHU-
30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY IYTSIMH, MPOWICHHBIMUA TEJIOM 3a MO-
CJIEOBATEJILHBIE PABHBIE MPOMEKYTKA BPEMEHU MPHU PABHOYCKOPEHHOM JIBUXKE-
HUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuammn otHocutensHOCTH [Manmunes. Ilepseii 3axkon Herotona. Muepnu-
aJbHbIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BceMHpHOTO TsAroreHus. Cuia TsoxkecTu. llepBas kocMmuyeckas CKo-
pPOCTB.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpalleHus. [lneuo cumbl. YcioBus paBHo-
BECHS TBEPAOTO TENA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccenenoBanne 3aBUCHMOCTH CWIJI YIIPYTOCTH, BO3HMKAIOIIUMX B NPYKWHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HccenenoBanne ycaoBUKM PaBHOBECHUS TBEPIAOTO Teja, UMEIOLIETO OCh Bpallle-
HUSL.

Tema 3. 3akonvl coxpaneHus é mexanuxe

HNMiynbc MatepruanbHOM TOUKHU (Tesa), CHCTEMbl MaT€pHAIbHBIX TOYEK. M-
NyJIbC CUJIbl U U3MEHEHHE HMMITYJIbCa TeJa. 3aKOH COXPAaHEHHs MMIyJbca. Peak-
TUBHOE JIBUKECHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MatepuanbHOil Touku. Teopema 00 M3MEHEHUU KHU-
HETUYECKOU YHEPTUU.

[TorenuuansHast sueprud. [loTeHnmanpHas 3HEprust yrnpyro aehopMUpOBaH-
HOM npyxuHbl. [loTeHInanbHas sHeprus Tesia BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHbIE U HEMOTEHLIMAJIbHBIE CUJIbl. CBS3b pabOThl HEMOTEHIUAIb-
HBIX CHJI C U3MEHEHNEM MEXaHWYECKOM SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHHYECKON JHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne yCcTpoOMCTBA M IPAKTHUYECKOE IPUMEHEHUE: BOAOMET, KOIED,
IIPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHue abCoOMIOTHO HEYIIPYToro yaapa ¢ MOMOIIbIO IBYX OJMHAKOBBIX HU-
TSHBIX MasiTHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPIruu
TeJa Ha PUMEpE PACTSHKEHHSI PE3MHOBOTO JKIyTa.

Paznen 3. MogekysipHast u3nKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUS YaCTHUI] BewlecTBa. MOIENN CTPOCHUS Ira30B, )KUIAKOCTEU U TBEP-
IBIX TEJI U OOBSICHEHHWE CBOWMCTB BEIECTBA HAa OCHOBE JTUX Mojeieil. Macca u
pa3mepsl Mosnekyi. KonuyectBo BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Lenbcus.

Mogens upeanbHoro raza. (OCHOBHOE YypaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa



CpeoHEe KHMHETUYECKOM SHEPrMU TEIUIOBOTO JIBMXKEHMS yactull raza. lllkana tem-
nepatyp KenbBuna. ['a30Bble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3a-
KOH JlanpToHa. M30mponeccsl B HaealbHOM ra3e ¢ IOCTOSIHHBIM KOJIMYECTBOM Be-
niectBa. ['paduueckoe nmpeacraBieHre U30MPOIIECCOB: U30TEPMa, U30X0pa, u3o0a-
pa.

TexHudeckue yCTpoOHWCTBa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETp, Oapo-
METP.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHUE BellecTBa, ¢hoTorpapuu Mo-
JIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITHI, JOKAa3bIBAKOIIME CYIIECTBOBAHUE MEXMOJEKYJSIPHOIO B3aUMOJCH-
CTBHUSL.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEI, WUTIOCTPUPYIOIIAE YPAaBHEHUE COCTOSIHUS HICAIBHOIO rasa, H30-
IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccenenoBanre 3aBUCMMOCTH MEXAY IapaMeTpaMu COCTOSHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepMoauHaMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEPIrusl OJAHOATOMHOI'0 MACAJIBHOTO ra3a. Buapl Temionepenayu: TEIIONpOBOJ-
HOCTb, KOHBEKLIMs, U3JIy4YEeHHE. Y IeIbHas TEINIOEMKOCTh BeuiecTsa. KommuecTBo
TEIUTIOTHI MPH TEIUIONEpEaaye.

[Tonsitue 06 agmabatHoMm mpouecce. llepBbiil 3akoH TepMoauHaMuku. [lpu-
MEHEHHE MEePBOro 3aKOHa TEPMOJAMHAMUKH K u3onpoueccaM. ['papuueckas uHTep-
npeTarus padoThl rasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoIieccoB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHnmnel AeiicTBUS TeioBbIX MamiuH. [IpeoOGpa3oBa-
HUS DHEPrUM B TEIUIOBbIX MamnHax. KoaduuueHt nojae3Horo nedcTBus TEIo-
Boi MamuHbl. [ukn KapHo u ero ko @uieHT nose3Horo AelcTBus. JKOJIOTH-
YyecKue MpoOIeMbl TEIIOIHEPTETHKH.

TexHn4eckre yCTpOWCTBA M NMPAKTUYECKOE NPUMEHEHUE: JBUTaTelb BHYT-
PEHHEro Cropanus, OBITOBOM XOJOIUIbHUK, KOHIULIUOHED.



Llemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruM Tejla IPHU COBEPILIEHUU pPAOOTHI: BHUIET
npoOKu n3 OyTBUIKK TMOJ JIEHCTBUEM CXATOTO BO3/yXa, HarpeBaHue 3¢upa B ja-
TYHHOH TpyOKe myTEM TpeHUs (BUICOISMOHCTPALIHS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT M0 aanadaTHOMY PACUIMPEHHIO BO3QyXa (OMBIT C BO3AYLIHBIM OTHU-
BOM).

Mopenu napoBoii TypOUHBI, ABUTATENI BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpazoBanue n koHzaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHAs U
OTHOCHUTEJbHAS BJIAXKHOCTh BO3/lyXa. HachleHHbIN nap. Y IenapHas TEIioTa napo-
oOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KkpuctaiuioB. JKunkue kpucrtamisl. CoBpeMeHHbIE Matepuaiibl. [1naBnenne u xpu-
cTaJuIM3anus. Y ienbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYeCcKue yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TICHU-
XPOMETP, KATOPUMETP, TEXHOJIOTMH MOITYYEHUSI COBPEMEHHBIX MAaT€pUaioB, B TOM
YKCJIE HAHOMAaTEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHre OTHOCUTENbHOM BIAXHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. Inexkmpocmamuxa

DnekTpu3anus Tela. DNEKTPUUECKUi 3apsana. J[Ba Buaa 3JIEKTPUUECKUX 3apsi-
n0B. [IpOBOJHUKY, MUAIEKTPUKUA U TMOIYNMPOBOJHUKHU. 3aKOH COXPAHEHHS BJIEK-
TPUYECKOTO 3apsija.

B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuHblil 3ieKTpUUecKuil 3apsi.
Dnektpudeckoe noiie. Hanpssk€HHOCTH 3yiekTpudeckoro noist. [Ipunnun cynep-
MO3ULIMHU JIEKTPUYECKUX MOJIEN. JIMHUN HAPSIKEHHOCTH DJIEKTPUUECKOTO TOJIS.



PaGota cun anextpocratudeckoro mois. [lorenmuan. PazHocTs moTeHIna-
710B. [IpOBOAHUKYN U TUANEKTPUKH B SJIEKTPOCTATUUECKOM MoJie. JlusnekTpudeckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpouCTBa U NPAKTUYECKOE IPUMEHEHHE: IIEKTPOCKOIL, DIICK-
TPOMETP, DIAEKTPOCTATHUECKAsI 3alUTa, 3a3€MJICHHUE JIEKTPOIIPHOOPOB, KOHCHCA-
TOp, KOITUPOBAJIBHBIN amIapar, CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAAX Ijia-
CTHH, PACCTOSTHUSI MEK1y HUMU U TUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DNEeKTpUYECKUN TOK. Y CIIOBHS CYHIECTBOBAHUS 3JIEKTpUYECKOro Toka. Mc-
TOYHUKH TOKa. Cuiia Toka. [locTOAHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUUECKOE COMPOTUBJIEHUE. Y IEIbHOE CONMPOTUBIICHUE BemecTBa. [lo-
CJIEI0OBATENBHOE, NAPAILIEIBHOE, CMEIIAHHOE COEMHEHNE POBOIHUKOB.

PaGota anextpuueckoro Toka. 3akoH Jxoymns—JIenma. MouHoOCTh 3JIeKTpH-
YECKOI'0 TOKa.

DJIEKTPOABUKYIAsl CUJa UM BHYTPEHHEE CONPOTHBICHUE HCTOYHUKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JieKTpuyeckoi tenu. KopoTtkoe 3aMbIkaHue.

DJIEKTPOHHAsI MPOBOJAWMOCTHh TBEPIBIX METAIIIOB. 3aBUCUMOCTH CONPOTHUB-
JICHUSI METAJJIOB OT TeMIiepatypbl. CBEpXITPOBOAUMOCT.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHass U IPUMECHAs! TPOBOJUMOCTh MOJIYIIPOBO/I-
HukoB. CBoiicTBa p—N-nepexoxa. [lonynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B paCTBOpaX M paciuiaBax 3JIEKTPOIUTOB. DIEKTPOIUTH-
YecKas Iuccouuanus. DIEeKTPOIIN3.

DneKkTpuuecKuil TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEILHBIN pa3-
pan. Mouaus. [lnazma.



TexHUYEeCKUE yCTPOKWCTBA U MPAKTUYECKOE TPUMEHEHUE: aMIIEPMETP, BOJIbT-
METp, peocTaT, MCTOYHUKU TOKAa, BJIEKTPOHATpPEBATENbHbIE MPHOOPHI, IIEKTPO-
OCBETHUTENIbHbIE IPHUOOPBI, TEPMOMETP CONPOTUBIICHHS, BAKYYMHBINA JAHOJ, TEPMHU-
CTOPBI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0/, TAIbBAaHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IO TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

CMelaHHOE COeIMHEHNE MTPOBOTHUKOB.

[Ipsimoe u3MepeHue 3MeKTpOABMKYIIEH cuiibl. KopoTkoe 3aMbIkaHUE rajibBa-
HUYECKOT'0 AJIEMEHTA U OLEHKA BHYTPEHHErO0 CONPOTUBIICHU.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBo#l paspsii U MPOBOAMMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue anextpoiusa.

Me:xnpeaMeTHble CBS3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsIETCS ¢
y4€TOM COZepKaTeNIbHbIX MEXIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, Ouo-
JIOTUH, XUMHUH, reorpauu v TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJIEHUE, HAYYHbIN (DaKT, TUroTe3a, puanyeckasi BEIMYUHA, 3aKOH, TEO-
pusi, HaOJIIOIEHNE, SKCTIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHne CUCTEMbl YpaBHEHUH, TuHeHas QyHKUMA, mapado-
Ja, runepoosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEK-
TOPBI U UX MPOEKIIUU HA OCH KOOPIMHAT, CI0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII000OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEH W Ta-
30B, 3JIEKTPUYECKHUE CBOMCTBA METAJIOB, 3JIEKTPOJIMTHYECKAS JUCCOLIMALIMS, Tallb-
BaHUKA.

l'eoepaghus: BNaxxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T TPEHHUS B TEXHUKE, MOALIUITHUKYU, UCIIOIb30BAHUE 3aKOHA COXPAHEHUS WM-
nyJibca B TEXHHUKE (pakeTa, BOAOMET W JAPYTHE), ABUTATEb BHYTPEHHETO Cropa-
HUs, TapoBasi TypOUHA, OBITOBOW XOJOJUIbHUK, KOHIUIIUOHED, TEXHOJIOTHH TOJTY-
YEHUSI COBPEMEHHBIX MaTE€pPUaJIOB, B TOM YHCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIO-
TUHU, DJJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, KCEPOKC,
CTPYWHBIN MPHUHTEP, DJIEKTPOHArPEBATEIbHBIE MPUOOPHI, ITEKTPOOCBETUTEIHHBIC
puOOPHI, TAJIbBAaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTosiHHBIE MarHuThHl. B3anmoaelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuT-
Hoe mosie. BekTtop mMarHuTHON WMHAyKUIMH. [IpuHIMI Cynepno3uiiui MarHUTHBIX
nojei. JIunun MarHuTHOW MHAYKUMM. KapTuHa NTMHUA MarHUTHOM MHIYKIIUU I1O-
JIs1 IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie MpoBOJHKKA ¢ TOKOM. KapTuHa JTUHUN MHIYKIIUA MarHUT-
HOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJHU-
Ka, KaTylIKu ¢ TOkoM. OnbIT Opcrena. BzanmoieiicTBrue MpoBOJHUKOB C TOKOM.

Cuna Ammnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJieHUE. J[BHKeHUE 3apsKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBreHME 3IIEKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOW MHIYK-
UM, DJNEKTPOJBHKYINAs CUJIa MHIAYKIIMU. 3aKOH JJICKTPOMArHUTHOW WHIYKIIUU
Qdapajest.

BuxpeBoe sniekTpruueckoe mnojie. IIEKTPOABMKYIIAs CUIa UHAYKIWHU B MPO-
BOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHAYKTUBHOCTD. SIBJIECHHE CAMOMHAYKIIMHU. DJIEKTPOJBHXKYIAs CUJIa Camo-
WHIYKIHAH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHBIE Mar-
HUTBI, 3JIEKTPOMATHUTHI, 3JIEKTPOJBUIaTEb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MAarHUTHOTO MOJIA.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IEKTPOMAarHUTHOW MHTYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH MU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3y4yeHne MarHuTHOTO I0JIS KaTyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKLUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbIE KONEDAHUA

KonebarenbHast cucrema. CBOOOHBIE MeXaHUUYECKuEe KoyieOanus. I'apMoHu-
yeckue konebanus. [lepuos, yacrota, ammintyaa u pasza konedbanuii. [IpyxuHHBIN
MasTHUK. MaTeMaTH4eCcKuil MasiTHUK. YpaBHEHHUE TapMOHHUYECKHX KOJICOAHUH.
[IpeBpailieHrie YHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbnbiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHS B HUJle-
QTBHOM KO0JIEOATEILHOM KOHTYpe. AHAJIOTUSI MEXITY MEXaHUYECKUMH U AJIEKTPO-
MarHuTHeIMH KosieOanusmu. dopmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B
UJIcATbHOM KOJICOATEIIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYXI€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

[lepemennsbiii TOk. CHHYyCOMAANbHBIN MEPEMEHHBIH TOK. MOIIHOCTH mepe-
MEHHOTO TOKa. AMIUTUTYIHOE M JEHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA W HaIpsiKe-
HUSL.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE AIEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKU TMPHU MPOU3BOJACTBE eKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOr0 TOKa, TMHUM JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJeOaTeIbHON CUCTEMBI (MPY>KUHHBIA WU Ma-
TEeMAaTUYECKUI MasiTHUK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezoHanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.



OcumwinorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HANPSIKEHUS OT BPEMEHU) JJIs
AJIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3oHaHC mpu nocneaoBaTeIbHOM COEIMHEHHH PE3UCTOPA, KATYIIKA UHIYK-
TUBHOCTH M KOHJEHCATOpa.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajJbIX KOojeOaHUM rpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKAa B LEMU W3 MOCIEN0BATENbHO COCIUHEH-
HBIX KOHAEHCATOPAa, KaTyIIKHA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 6OIHbL

Mexanudeckue BOJIHBI, yciaoBus pacnpocrpaHenus. Ilepuon. CkopocTs pac-
pOCTpaHEHUsl U JIMHA BOJIHBI. [lomepeuHblie U mpojoJibHbIe BONHBL. WHTEpde-
peHius U Audpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNEeBUACHUS. Painonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue ycTpoucTBa U NMPAKTUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HH-
CTPYMEHTHI, YJIbTPAa3BYKOBAsl JUArHOCTHKA B TEXHUKE U MEIAUIIMHE, paaap, paauo-
NpUEMHUK, TEJIEBU30p, aHTeHHA, TesiepoH, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u guppakiuuy MEXaHUIeCKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGnronenune cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTHTYJOW U 4a-
CTOTOM KOJeOaHU.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIIOMIIC-
HUE, ToJIsIpu3aus, Tudpakivs, HHTepdepeHITU.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmMonmHEHOE pacpOCTpaHEHUE CBETA B OJAHO-
ponHoit cpene. JIyu cBera. TOUeUHBIN HCTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli yroja MOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Jucnepcus ceera. CrnoxxHbIi cocTtaB Oenoro ceeta. [Iger.

Cobuparomie u paccenBaroniie JuH3bl. ToHkas nuH3a. OKyCHOE paccTos-
HUE M ONTHYECKas cuiia TOHKOW JuH3bl. [locTpoeHne m3o0pakeHuil B coOuparo-
IIUX U PacCEeMBAIOIMIMX JUH3aX. PopMyIia TOHKOU JIMH3bI. Y BEIUYECHUE, 1ABAEMOE
JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUIECKON ONITUKH.

BonnoBas onrtuka. MHTepdepenuus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIO-
BUsl HAOJIIOZAEHHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHONW KapTUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

HMudpakuus ceera. JudpaknuonHas pemérka. Y cnoBue HAOIOAEHUS TIaB-
HBIX MaKCHUMYMOB IpY MaIECHUH MOHOXPOMAaTUYECKOIO CBETa HAa JUPPAKIUOHHYIO
PELIETKY.

[Tonspr3anus ceera.

TexHnyeckue ycTpoHCTBa M MPAaKTUYECKOE MPUMEHEHHUE: OYKH, Jiyna, GpoTo-
anmnapar, NpOEKIMOHHBIN ammapaT, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKA,
T pakMOHHAsA PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOJIMHEHOE pacpOCTpaHEHUE, OTPAXKEHUE U NperaomiieHne cBeta. Or-
THYECKHUE TTPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKONA.

Hab6mronenue natepdepeniinu cBera.

HaOmronenue audpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[lony4yeHne ciekTpa ¢ MOMOLIBIO MPU3MBI.

[Toy4yenue cexTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

Habmonenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Hab6mronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH



['panubl MPUMEHUMOCTH KJIACCUMYECKOM MeXaHuku. [locTynarsl cnenuaib-
HOW T€OPHUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETA B BaKYy-
yMe, IPUHLIAIT OTHOCUTEIbHOCTH DUHINTENHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIECHUE BPEMEHH U COKPAILCHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Paznea 7. KBanToBasi pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITyJbC (POTOHA.
OTtkpoiThe 1 ucciaegoBanue porodpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

doTorpdexra. YpaBuenue DiiHmTeitHa 11t poTodpdexra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XUMHUUECKOE JIEVCTBUE CBETA.

TexHuyeckue ycTpoucTBa U MPaKTUUYECKOE NMPUMEHEHUE: PoTodIEeMEHT, do-
TOJATYUK, COTHEYHAsi OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3(dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[InanerapHas monens atoma. [loctynarel bopa. M3nydenue u normioiienue Gpoto-
HOB TIPU NEPEXO0JIe aTOMa C OJIHOTO YPOBHS SHEPruu Ha Apyroi. Buasl ciekTpos.
CnexTp ypOBHEHN SHEPTUM aTOMa BOAOPOAA.

BonnoBsie cBoiicTBa yactul. Bosubl e bpoiiss. KopnyckyisipHO-BOTHOBOM
JTyaJn3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

OrnpeneneHue IJIMHbBI BOJIHBI JIa3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, T0Ka3bIBAIOIINE CI0KHOCTh CTpoeHus sanapa. OTKpbITHE pajHoaK-
tuBHOCTU. OnbITHl Pezepdopaa mo onpenesneHnio cocraBa pajuoakTUBHOIO U3JTyYEHHUS.
CaoiicTBa anbda-, Oera-, raMMa-u3iydeHus. BnusHue paguoakTUBHOCTH HA JKUBBIE Op-
TaHU3MBI.

OtkpeiTHEe TpoTOHa U HeWTpoHa. HykionHas wopens sapa [elizenOepra—
MBaneHKo. 3apsn sapa. Maccosoe uncio sapa. M30Tomsl.

Anbda-pacnian. DIEKTpPOHHBIM U MO3UTPOHHBIN Oera-pacnan. ["amma-uznydyeHue.
3aKOH paAMOaKTUBHOIO pacnaza.

DHeprus CBsI3U HYKJIOHOB B siape. fAAnepHble cuibl. JlepekT maccsl sapa.

SAnepHble peakunu. JlereHue U CUHTES sA€Ep.

Snepusiii peakrop. TepMosiaepHslid cuHTe3. [IpoOnemMbl U MEPCHIEKTUBBI SICPHOM
HHEPreTUKU. DKOJOTUYECKUE aCIIEKTHI SIIE€PHON SHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTto b1 HaOMIOAEHHS M PErUCTPALlMU AJIEMEHTAPHBIX YaCTHULL.

dynnaMeHTalIbHBIE B3aUMOAECHCTBUS. EMUHCTBO (pu3nyeckoi KapTUHbBI MUpA.

TexHudeckne ycTporuCTBa U MPAKTUYECKOE IPUMEHEHHNE: JO3UMETpP, KaMepa Buiib-
COHa, sIIEpHBIN peakTop, aToMHast bomOa.

Jlemoncmpayuu

Cu€TurMK MOHU3UPYIOUIUX YaCTHII.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomul

HccnenoBanue TpeKoB 4acTull (10 TOTOBBIM (hoTorpadusim).

Paspen 8. DiieMeHTBI aCTPOHOMMH U acTPOU3UKH

Oransl pa3BUTUS acTpOHOMHMH. [IpHknagHOe M MUPOBO33PEHYECKOE 3HAYECHHUE acT-
POHOMMH.

Bun 3B€3aH0r0 Heb6a. Co3Be3aus, spKue 3BE3/bl, IUTAHETHI, UX BUJUMOE JIBUKEHUE.

ConHeunas cucrtema.

Connue. CosnHeuHasi akTUBHOCTh. MlcTounnk sHeprun ConHua u 3BE3/1. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. /[narpaMMa «CHEKTpaJIbHBIN KJIacC — CBETUMOCTB). 3BE3/bI
IJIABHOM T10CJIEI0BATENBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTbY IS 3BE3/ INIABHOM
IIOCJIEIOBATENBHOCTH. BHyTpeHHee crtpoeHne 3BE34. COBpPEMEHHBIE IMPEACTaBICHUS O
HNPOUCXOXKAEHUH U 3BoouU CoJIHLA U 3BE31. DTalbl )KU3HU 3BE3.

Mnineunsiii [1yTe — Hama [Manaktuka. [Tonoxenne u npuxenne ConHua B ['anakTu-
ke. Tunsl raaktuk. Paguoranaktuky u kBaszapbl. UEpHBIE OBIPHI B A1pax rajJakTHK.

Bcenennas. Pacnpenue Beenennoil. 3akon Xa66na. Paz0eranue ranaktuk. Teo-
pus bonpmioro B3peiBa. PenkToBOE M31ydeHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie npo6ieMbl aCTpOHOMUMU.

Vuenuueckue nabniooenus



HabmroneHnss HEBOOPYKEHHBIM TJ1a30M C MCIOJb30BAHMEM KOMIBIOTEPHBIX MpPH-
JIO’KEHUM JJI ONpeJIeeHHs] TOJ0KEeHUsI HeOECHBIX 0O0BEKTOB HAa KOHKPETHYIO JIaTy: OC-
HOBHbIE c03Be3/11s1 CEeBEpHOro MOIyIIapus U IpKUe 3BE3bI.

Hab6mronenus B reneckon JIyHsl, mianer, Maeunoro ITyTu.

O6o0marinee nOBTOpeHue

Ponb pu3mku u acTpOHOMHUU B SKOHOMHYECKOU, TEXHOJIOTMUECKON, COLIUAIBLHON U
ATUYECKON cdepax AESITeTbHOCTH YEJIOBEKa, POjb U MECTO (PU3UKU U ACTPOHOMUHU B CO-
BPEMEHHOW HAay4YHON KapTHHE MHpa, posib (pu3ndeckoil Teopun B pOpMUpOBAHUU TIPE-
CTaBJIEHUM O (U3MUYECKOM KapTHHE MHpa, MECTO (PU3MUECKOW KapTHHBI MHpa B OOLIEM
PALly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O TPUPO/IE.

Me:xnpeamMmeTHbie CBA3U

Nzyuenne kypca ¢puznku 6a30Boro ypoBHs B 11 kitacce ocyIecTBisieTcsi ¢ y4ETOM
COJIEpKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUU,
reorpaduu ¥ TEXHOJIOTHUHU.

Meoicnpeomemmuvie nonsamusl, CBI3aHHbIE C U3YYEHUEM METOJO0B HAyYyHOrO IMO3Ha-
HUSL: SIBJICHHE, HAYYHBINA (akT, TUnoTe3a, pu3ndeckas BeTUYMHA, 3aKOH, Teopus, HaOIt0-
JICHUE, DKCIIEPUMEHT, MOJICTIUPOBaHUE, MOJIEIIb, N3MEPEHHUE.

Mamemamuka: penieHUE CHCTEMbl ypaBHEHUW, TPUTOHOMETpPHUYECKHE (YHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEK-
TOPBl M UX MPOEKIUU HAa OCHU KOOPJIMHAT, CIOKEHHE BEKTOPOB, IIPOU3BOJHBIE 3JIEMEH-
TapHBIX (QYHKIHHI, TPU3HAKUA TTOJA00US TPEYTOJIHHUKOB, ONPEIeICHNE TUIOMIAIN TTIOCKUX
buryp n o6béma Tel.

buonozus: anexTpuueckue sIBICHUS B KUBOM MPUPOJIE, KOJIeOATENbHbIE ABHKECHHUS
B )KMBOH MPUPOJIE€, ONTUUYECKUE SIBJIICHUS B KUBOW NPHUPOJE, NEHCTBUE pagualuy Ha KU-
BbI€ OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTA/NIMUECKasi CTPYKTypa TBEPABIX Tel,
MEXaHU3MbI 00Pa30BaHMs KPUCTATNIMUECKON PEIIETKY, CTIEKTPaTbHBIN aHAIIN3.

l'eocpaghusi: MarHUTHBIE TIONIOCA 3€MIIM, 3aJie)KHM MAarHUTHBIX Py, (GoTochéMka
3€MHOM MOBEPXHOCTH, MTPEACKA3aHUE 36MIIETPSCCHUM.

Texnonozcus: TAHAM IIEKTPOIIEpEIad, TEHEPATOP MEPEMEHHOIO TOKA, JIEKTPOJIBU-
raTenb, WHAYKIUOHHAS T€4Yb, pajap, PaAuONpUEMHHK, TEIEBU30p, aHTEHHA, TeledoH,
CBY-mieub, mpOEKIIMOHHBIN anmapaT, BOJIOKOHHAS ONTHKA, COJIHEYHast OaTapesl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yaeOHOTO mpeameta «Du3uka» Ha ypoBHE CpemHEro oOIIero o00-
pazoBaHusi (0a30BbI ypOBEHb) JOJKHO OOECIIEUUTH JOCTUKEHHUE CIEIYIOUIUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpa)xaTh TOTOBHOCTh M CHOCOOHOCTHh OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS CQOP-
MHUPOBAHHOW BHYTPEHHEW MO3ULHEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTA-
WA, TTO3UTUBHBIX BHYTPEHHUX YOEXKIEHUW, COOTBETCTBYIOIIMX TPATUIIUOHHBIM
IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KM3HEHHOTO OIbITa M OIbITa
JESATEIPHOCTH B MPOLIECCE PEeAN3aLUU OCHOBHBIX HAIIPABJICHUNW BOCIUTATEIBHOU
JESTEIBHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE TPAJAUIMOHHBIX OOIICYETIOBEYECKUX TYMAaHUCTHUUECKUX M JIEMO-
KpaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIIBHOCTh B MHTEpPECAX TPAXIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKONM TPaKIAHCKONW HIACHTUYHOCTH, MAaTPUOTH3-
Ma;

LIECHHOCTHOE OTHOIIIEHUE K TOCYIapPCTBEHHBIM CUMBOJIAM, TOCTHXKEHUSIM POC-
CUICKHX YYEHBIX B 00J1aCTH (PU3MKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCIUTAHNS

C(pOPMUPOBAHHOCTH IKOJOTHUYECKON KYJIBTYpbI, OCO3HAHUE I100aJILHOTO Xa-
pakTepa dKOJIOrMYECKHUX MpodIIem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHNEe ONBITA AEATEIBHOCTH 3KOJIOITMYECKOW HAIPABICHHOCTH HA OC-
HOBE UMEIOIIMXCS 3HAaHUH 10 PU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAyYHOW JEATEIBHOCTH, TOTOBHOCTH B IPOLECCE HU3Y-
YeHUsI (PU3UKHU OCYLIECTBIATh IMPOEKTHYIO M HCCIEN0BATENIbCKYIO JIEATEIbHOCTh
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3zoBble Jiornueckue aelcTBUA:
CaMOCTOSITeTILHO (POPMYIIMPOBATh M aKTyaJIM3MPOBaTh MPOOJIEMY, paccMmar-
pUBaTh €€ BCECTOPOHHE;
ONPEAEHATh LEIU ACATEIBbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUH UX HO-
CTHIKCHUS,
BBISBJISTH 3aKOHOMEPHOCTH W IPOTHBOPEUMS B pacCMaTpUBAEMBbIX (pU3HUEC-
CKMX SIBJICHHUSX;
pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a MMCEIOIIUXCS
MAaTEepPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBATH ¥ BBITIOJHATH PA0OTY B YCIOBHSIX PEATHHOTO, BUPTYaJIbHO-
ro ¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMH TIOHITHIMU U METOAaMH (u-
3U4ECKON HAYKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 0051aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIA/IETh BUJAMHU JIEATEIBHOCTHU IO MOJyYEHUIO HOBOT'O 3HAHMSI, €r0 MHTEp-
npeTanuu, TpeoOdpa3oBaHUIO0 U MPUMEHEHHUIO B Pa3IMUHbIX YU€OHBIX CUTYallUsX, B
TOM YHUCJIE TIPH CO3JJaHUH YU€OHBIX MPOEKTOB B 001acTH (HU3HKH;

BBISIBJISITh IPUUMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3a7ady, BbI-
JIBUTAaTh TUIOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIs JOKa3aTeJIbCTBA CBOMX
YTBEPXKACHUM, 3aJaBaTh apaMeTpbl U KPUTEPUU PEIICHNUS;

aHAJIM3UPOBATh MOJyUYEHHBIE B XOJI€ PEIICHUS 3a]auH Pe3yJIbTaThl, KpUTHYE-
CKU OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCJIOBH-
AX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 0Opa3oBaTENbHOM nes-
TETBHOCTH, B TOM YHKCJIC TIPU U3yUYECHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTDH 3HAHUA MO (PU3UKE B MPAKTUUECKYIO 00IACTh KU3HEACS-
TEJIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYILECTBJIATh MOUCK, aHAU3, CH-
CTEeMaTHU3AIMI0 U WHTEPIIPETANIO WH()OPMALIUY PA3IUYHBIX BHIOB U (HOPM TIpe-
CTaBJICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh CPeICTBa UH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIO-
TMid B PEIICHWH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIMOHHBIX 3a7ad C
coO0IeHneM TpeOOBaHUM 3PrOHOMHUKH, TEXHHKU O€30MaCHOCTH, TMTHEHbI, pe-
cypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMALIMOHHON Oe€3-
OIaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEPKAaHUS B PANUYHBIX (hopmaTax ¢ yué-
TOM Ha3HaueHHUS WH(OpPMAIMHM U IETEBOW ayIWTOpPWH, BBHIOMpAas ONTUMAaIbHYIO
dbopMy nIpeICTaBIECHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISITh OOIIEHHE Ha ypokax (PM3MKUA M BO BHE-YPOUHOH JIEATEIbHO-
CTH,



pacro3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMid U CMATYaTh KOHQIUK-
TBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYATbHOM
paboThI;

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBHI C YYETOM OOIIMX MH-
TEPECOB U BO3MOXXHOCTEH KaXKAOTO YJIeHA KOJIJICKTHBA,

IPUHUMATDH IEJIM COBMECTHOH JESTENbHOCTH, OPIraHU30BBIBATH M KOOPAMHHU-
pOBaTh JACUCTBUS MO €€ JOCTIKEHHIO: COCTABIATH IJIaH JEHCTBUMN, pacpeaemsaTh
pOJIH ¢ yU€TOM MHEHUN yYaCTHUKOB, 00CYKAaTh Pe3yabTaThl COBMECTHOM padOTHI;

OLICHMBATh KAa4€CTBO CBOETO BKJIA/Ja M KAXKIOTO yYaCTHHKA KOMaHIbI B 00-
UK pe3yIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIE NMPOEKTHI, OLIEHUBATh UJEU C MO3ULUKA HOBU3HBI, OPUTH-
HAJIBHOCTH, TPAKTUIECKON 3HAYMMOCTH;

OCYIIIECTBISTh MO3UTUBHOE CTPATETHUECKOE MOBEICHUE B PA3IUYHBIX CUTYa-
IUSIX, TIPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JIEITEIbHOCTh B 00JacTH
(GU3MKKM ¥ aCTPOHOMUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COO-
CTBEHHbIE 33]a4H;

CaMOCTOSITEJIbHO COCTABJIATH TUIaH PELICHUSI PACYETHBIX U KaueCTBEHHBIX 3a-
Jlay, TIJIaH BBITIOJIHEHUS MPAKTUYECKOU pabOThl ¢ YU4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuupsATh paMKH y4€OHOTO TIpeIMETa Ha OCHOBE JTUYHBIX MPEANOYTCHUM;

JieJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, Oparh Ha ce0s OTBET-
CTBEHHOCTb 32 PELICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO IPYIAUIIUU B 001acTH (HU3H-
KM, ITOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIM YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BJIAJICTh HABBIKAMU TMO3HABATEIHHOU PE(IICKCUU KaK OCO3HAHUS COBEpIae-
MBIX ICCTBUNA U MBICIUTEILHBIX MIPOIIECCOB, UX PE3YyJbTaTOB U OCHOBaHUM;

HCIIOJIB30BaTh NMPUEMBI peIeKCUM JISI OLICHKU CUTYyallud, BHIOOpa BEPHOIO
pelieHus;



YMEThb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELICHUs MO UX CHU-
KEHHIO;

NPUHUMATh MOTHBBI U apTyMEHTBl JPYTUX NpPHU aHAIM3€ PEe3yNbTaToB JAes-
TENbHOCTH;

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI U apTyMEHTBl JPYTUX NpPHU aHaIU3€ pe3yJabTaToB Jes-
TEIBHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU.

B mpouecce nocTukKEHMs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBI
1o (u3MKe g YPOBHS CpeIHEro oo0uero oopa3oBaHusl y oOydarolUXcsl COBEP-
IICHCTBYETCSI SMOIMOHANBHBIA HWHTEIUIEKT, Mpeanojaraiomuii chopMUpOBaH-
HOCTb:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUACTh HAIpPaBJICHUS pa3BUTHUA COOCTBEHHOM AMOLMOHAIBHOU cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH OT-
BETCTBEHHOCTH 32 CBOE MOBEJECHUE, CIOCOOHOCTh aalTHPOBATHCS K AMOIIMOHATb-
HBIM U3MEHEHUSAM U NPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCIIeXy, ONTUMU3M, UHUITMATUBHOCTb, YMEHHE JICHCTBOBATH NCXOJS U3 CBOUX BO3-
MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €r0 MpPU OCYIIECTBICHUU OOILEHHUS, CIIOCOOHOCTh K COYYB-
CTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIONINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh HA MpUMEPaX PoJb U MeCTO GU3UKHU B (DOPMUPOBAHUU CO-
BPEMEHHOW HayYHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHO-
JIOTHI, B IPAKTUYECKOU IEATEILHOCTH JIOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YyUYEHHBIX (PU3MUECKUX MOJIEICi: MaTe-
pUasibHas TOYKa, MHEpIMaIbHasl CUCTEMa O0TCcuéTa, abCOIIOTHO TBEPOE TEJO, UjIe-
aJIbHBIN Ia3, MOAEIN CTPOCHUS Ia30B, KUIAKOCTEN U TBEPIBIX TEJ, TOUYCUHBIN DJICK-
TPUYECKUH 3apsJl IPU pelieHur HU3NUECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUMKE-
HUE, CBOOOIHOE TAJICHUE TeJ, ABMKCHHUE MO OKPYKHOCTH, WHEPIUS, B3aUMOJICH-
ctBue Ten, quddysusi, OpoyHOBCKOE ABMKEHUE, CTPOCHUE JKUIKOCTEH U TBEPABIX
TeJl, U3BMEHEeHHEe 00BhEMa TeJl MPpU HarpeBaHUU (OXJIAXIECHUHU), TEIIJIOBOE PaBHOBE-
CHe, WUCHapeHue, KOHJCHCAllWsl, TUIaBJICHUE, KPUCTAJUIM3AIUs, KUIICHUE, BIIaX-
HOCTbh BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM CO-
CyJie, CBSI3b MEXK]ly MapamMeTpaMu COCTOSIHUS Ta3a B U30IMPOIECCax, DJICKTPU3ALIMS
TeJI, B3aUMOJCHCTBUE 3aPs/I0B;

OMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, MyTh, EPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cujla, M-
MyJIbC TE€Ja, KWHETUYECKAs] SHEPIUsi, MOTEHIIUAJIbHAS SHEPIUsi, MEXaHU4YecKas pa-
00Ta, MEXaHW4YECKasi MOIIHOCTh; TIPHU OMHCAHUH MPABUILHO TPAKTOBATh (pu3HMUE-
CKHM CMBICII HCIIOJb3YEMBIX BEJIWYHH, UX O0O3HAUYCHHUS M CIUHHIIBI, HAXOJHUTh
(dhopMyIIbl, CBSI3BIBAIOIINE JTAHHYIO (U3UYECKYIO BEJIMYMHY C JPYTHMMH BelIWYHUHA-
MH;

OMUCHIBATh M3YYCHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBHIC SBJICHUS, HC-
noJb3ysl (PU3UYECKUE BEIUUYUHBIL: JIaBJICHUE Ta3a, TeMIepaTypa, CPEAHssT KUHETH-
YyecKkas dHEpPrusi XaoTHMYECKOTO JIBUKECHMS MOJIEKYJ, CpPEIHEKBaJpaTU4YHAs CKO-
POCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsIS dHEprus, padora rasza, Kodd-
(ULIMEHT MOJE3HOTO NEHUCTBUSI TEIUIOBOTO JBUTATEIIS; NMPU ONMHMCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUM CMBICT UCTOJIb3yEMbIX BEJIUUMH, UX 0003HAYCHUS U €/1U-
HUIIBI, HAXOUTh (hOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (DU3UUYECKYIO BEJIMUHHY C JIPY-
TUMHM BEJIMUUHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
IIPU ONMCAHWM MPABUIJIBHO TPAKTOBATh (PU3HMYECKUM CMBICT MCIOIB3YEMBIX BEIIH-
YUH, UX 0003HAYCHMS W CIIMHMIIBI;, YKa3bIBaTh ()OPMYJIBI, CBSA3BIBAIOIINE JTAHHYO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHIMILL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUs] MEXAaHWYECKON SHEPTrHUM, 3aKOH COXPAHCHUS UMITYJIbCa, PUH-
LUIT CYNEPIIO3UIMU CUJI, IPUHIUIT PABHOIIPABUS MHEPLHUAIBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0O TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BBIC 3aKOHHBI,
CBSI3b CPEJHEH KWHETUYECKON SHEPruu TEIUIOBOTO JIBMXKEHHUS MOJIEKYJ C alco-
JIFOTHOM TEMIIEPATYPOM, NTEPBBIN 3aKOH TEPMOJIUHAMUKHU, 3AKOH COXPAHEHHUS DIICK-
TPUYECKOTO 3apsijaa, 3akoH KylioHa, mpu 3TOM pas3inyaTh CIOBECHYIO (opmyiu-
POBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIIBI, 0OJIACTH)
MIPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC MPHUHIIMUIBI ACHCTBUS MAIUH, MPUOOPOB M TEXHHUYE-
CKUX YCTPOMCTB; pa3iuyaTh YCJIOBUSA WX O€30MaCHOTO HCIIOJIb30BAHUS B IOBCE-
JTHEBHOM KU3HHU,

BBITIOJIHATD DKCIEPUMEHTHI 10 UCCIEIOBAHUIO (PU3NYECKUX SBIICHUM U TPO-
[[ECCOB C UCIOJb30BAHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUM, NMPU 3TOM (HOpMYy-
JUPOBATh TIPOOIeMy/3aady U TUIIOTE3Y YIEOHOTO IKCIIEPUMEHTa, COOMPATh ycTa-
HOBKY M3 NPEIJIOKEHHOTO O0OpYAOBaHMs, MPOBOJUTH ONBIT M (DOPMYIUPOBATH
BBIBO/IbI;

OCYUIECTBIISAThH MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
ATOM BBIOMpATh ONTUMAIBHBIN CIIOCOO M3MEPEHUS U UCIIOIb30BaTh U3BECTHHIC Me-
TOJbI OLIEHKH ITOTPEIIHOCTEN H3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMH C HCIIOJB30-
BaHUEM MPSIMbBIX U3MEPEHUMN, IIPU ATOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJAE TaOIUIl U
rpauKoOB, AEIAaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOIro 3KCHEpHMEHTa, Y4eOHO-UCCIEA0BATENIbCKON U MTPOEKTHOU nies-
TEIBHOCTH C UCIOJIb30BAaHUEM HW3MEPUTENBHBIX YCTPOUCTB U Ja00OPaTOpPHOTO 000-
pyZlOBaHUS;

penaTh pacu€THBIE 3a/1a4U C SIBHO 33JIaHHOM (PU3NYECKON MOJAEIBIO, UCIIOJIb-
3ysl PU3HYECKHUE 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4d BbIOU-
paTh GU3NYECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI, HEOO-
XOJIMMBIE ISl €€ pelIeHUs], POBOJNUTH PACUETHI M OLEHUBATH PEAIBHOCTD IOJY-
YEHHOI'0 3HaYeHUsI (PU3NUECKON BEJIMUMHBI,

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKJIEHUW C OMOPOM HAa M3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (HU-
3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 3aJady COBpPEMEHHble MH(POpPMAILMOH-
HbI€ TEXHOJIOTUHU JJI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAILIMU U TIPE/ICTaBlIe-
HUs y4eOHOM M Hay4yHO-TOMYJSIPHOW MH(pOpMALMK, MOJYYEHHON U3 pa3IMYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHU-
KA ¥ TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B IPYMIE C BBHITOJHEHHEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIAaHU-
poBaTh pabOTy IPYIIIbI, PAMOHATBEHO PAaCHpeNesITh 0O0S3aHHOCTH U TUIAaHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aIEKBaTHO OLIEHUBATh BKJIAJl KaxK10-
ro U3 YYaCTHUKOB I'PYIIIBI B pELHICHUE paccMaTpUBaeMO MPOOIIEMBI.

K konmy o0yuenus B 11 kjacce mnpeamMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPHUPOBATH Ha MPUMeEpPax pojib U MecTO GU3UKH B (OPMHUPOBAHUU CO-
BPEMEHHON Hay4YHON KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U TEXHO-
JIOTUH, B TMPAKTUYECKOMN NIEATENbHOCTH JIIOJIeH, IIEJIOCTHOCTh U €IMHCTBO (huU3nye-
CKOW KapTUHBI MUDPA;

YUUTHIBaTh TPAHUIIBI IPUMEHEHUS U3YUCHHBIX (PU3MUECKUX MOJETEH: Toueu-
HBIN JJIEKTPUYECKUU 3apsfl, JIyd CBETA, TOYECUHbIM UCTOYHMK CBETA, SIEPHAS MO-
JIeJIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTIO Spa MPH pelIeHnU (PU3NUECKUX 3a]a4;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PU3HMKU: DJIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, JIEKTPOMAarHUTHAsI MHIYKLHS, 1€MCTBUE MarHUTHOTO TOJISl HAa MPOBOJ-
HUK C TOKOM W JBIXYIIUNCS 3apsij, 3JEKTPOMarHUTHbIE KOJEOAHUS U BOJIHBI,
IpSIMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, OTPakKeHHE, MpeIoMIIeHHe, uHTep(de-
peHuus, Tudpakiys U NOJsIpU3alusl CBETa, TUCTIEPCHs CBETA, POTOIIEKTPUUCCKUN
abdext (hoTtorddexr), cBeTOBOE AaBiICHUE, BOSHUKHOBEHUE JIMHEHMYATOrO CIEK-
Tpa aTOMa BOJOPO/a, ECTECTBEHHAsI U HCKYCCTBEHHAs PAIMOAKTUBHOCTD;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHUE, HIEKTPUUECKYIO TPOBOAUMOCTh PA3IMUHbIX CPEM) U ANEKTPOMArHuT-
HbI€ sIBJIEHUS (IIPOLECCHI), UCIOJIb3Ys (DU3NUYECKUE BEIUYUHBI: SJIEKTPUUYECKUN 3a-
psid, cuila TOKa, AJIEKTPUYECKOE HANpsHKEHHE, DJIEKTPUYECKOE COMPOTUBIICHHUE,
pa3HOCTh MOTEHIMAJIOB, AJIEKTPOJBIIKYILAs cuila, paboTa TOKA, MHIYKIUS Mar-
HUTHOTO TOJIA, cujia AMriepa, cuiia JIopeHna, HHIyKTUBHOCTb KaTyIIKH, YHEPTUs
ANEKTPUYECKOTr0 WU MAarHUTHOIO MOJIEH, MEpPHOJ U YacToTa KosiebaHuil B koneda-
TEJILHOM KOHTYpE, 3apsii U CHJIa TOKa B IPOLECCE TAPMOHUYECKUX DJIEKTpOMar-
HUTHBIX KOJeOaHuil, POKYyCHOE pacCTOSHUE U ONTHYECKask CUja JIMH3bI, IPU OIHU-
CaHUM TNPABUJIBHO TPAKTOBATH (PU3MUYECKUI CMBICI HCIONb3YyEMbIX BEJIWYHH, UX
0003HAYEHHUS U €AUHMIIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOLINE JAHHYIO (U3HUe-
CKYIO BEJIMYMHY C IPYTUMU BETUYHMHAMMU;

OMKCHIBATh U3YUYCHHBIC KBAHTOBBIC SIBJICHMS W MPOLECCHI, UCHOIB3Ys (PU3U-
YECKHUE BEJIMYMHBI: CKOPOCTH 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M 4acTOTa
CBETa, PHEPIHsl U UMITYJIbC (POTOHA, IEPUOJ TOJypacHaaa, SHEPrusl CBSI3U aTOM-
HBIX sJIep, IPU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3NYECKUI CMBICI HCIIONb3Ye-
MBbIX BEJTMYHMH, UX 0003HAUECHUS U €AUHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE



JTaHHYI0 (PU3UYECKYI0 BEIMYMHY C APYTMMU BETUYMHAMU, BBIUMCISATH 3HAUCHUE
(U3UYECKON BEIIMUNHBI,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHHS, UCIONB3YS (U3UUYECKUE
3aKOHBI M NMPUHIUIBL: 3aKOH OMa, 3aKOHBI [IOCJIE0BATEIBLHOTO U MApaIEIbHOTO
COEJIMHEHMSI IPOBOJHUKOB, 3aKoH JIkoyns—JIeHna, 3aK0H 3J€KTPOMarHUTHON UH-
OYKUWW, 3aKOH TPSIMOJIMHEWHOIO PAacHpOCTPAaHEHUs CBETA, 3aKOHBI OTPAXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHa st PoTodddekTa,
3aKOH COXpaHEHHs SHEPruH, 3aKOH COXPAHEHUS HMIIYJbCa, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAHEHMs] MaccOBOrO 4Mcia, HocTynaTel bopa,
3aKOH paJiMOAaKTUBHOIO pacnajia, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHULbl, 00JaCTH) MpUMeE-
HUMOCTH;

OIPEIENIATh HAIIPaBJICHUE BEKTOPA MHIYKLIUHA MarHUTHOTO I10JIS IIPOBOIHHUKA
C TOKOM, cuiibl Ammepa u cuisl JlopeHua;

CTPOUTH U OINHUCHIBATH M300pakKeHHE, CO3JaBAEMOE MIIIOCKUM 3€pKajioM, TOH-
KOM JIMH30M;

BBINIOJIHATh 3KCIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3NYECKUX SBJICHUA M MPO-
LIECCOB C MCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEpPEHUIl: Ipu 3ToM QopMmy-
JUPOBaTh MpobieMy/3aauy U runoTe3y y4eOHOro SKCIepuMeHTa, cooupaTh ycra-
HOBKY M3 MPEJI0KEHHOTO O0OpyAOBaHMs, MPOBOJUTH OMBIT M (HOPMYIUPOBATH
BBIBO/IBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEIUYUH, PU
3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCOO U3MEPEHMSI M HUCIIOIb30BaTh U3BECTHHIE Me-
TOJIbI OLICHKU MOTPENTHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C HCHOJIb30BAHHEM IMpsi-
MBIX U3MEPEHMI: PU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBAThH pe3yJibTa-
ThI MOJIYY€HHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUE TaONUIl U TpadUKoOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOIro 3KCHEpHMEHTa, Y4eOHO-UCCIEA0BATEIbCKON U MTPOESKTHOU nies-
TEJIBbHOCTH C MCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPOUCTB U JIaDOPATOPHOTO 000-
pYyJlOBaHUs;

peliath pacu€THbIC 33Ja4u C ABHO 3a/1aHHON (PU3UYECKON MOJIENbIO, UCTIOb-
3ysl pU3MUECKUE 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4yd BbIOU-
paTh (PU3NYECKYI0 MOJEINb, BBIIETATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIbl, HEOO-
XOJIMMBIE ISl €€ pelIeHUs], POBOJUTH PACUETHI U OLEHUBATh PEAIBHOCTDH MOJY-
YEeHHOT'O 3HaYCHUs (PU3NUECKON BEITMYHHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LENOYKY PacCyKJIEHHUI ¢ OMOpoi Ha M3yYeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (HU-
3MYECKUE SIBJICHUS;

UCIIOJIb30BaTh MU PEIICHUH YUYEOHBIX 3a]lad COBPEMEHHbIE MH(OpPMaLMOH-
HbI€ TEXHOJIOTUH JJI IIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN U IIPEICTaBIIC-
HUSl y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYYSCHHOW U3 Pa3IHMYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAalllUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEX-
HUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UMKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B IpyMIe C BBINOJIHEHUEM PA3JIMUHBIX COIMAJIBHBIX pOJIEH, MJIaHU-
poBaTh pabOTy TPYMIIbI, PALMOHAIBHO PaclpelesaTh 0O0S3aHHOCTH U TUIaHUPOBATH
NeATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aIEKBaTHO OLEHUBATh BKJIAJl KaXK10-
IO U3 YYACTHUKOB IPYIIIbI B PEIIEHUE PacCMaTPUBAEMOUN MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperatHble cocTostHUS BemecTBa. dazo- 5 bubnuorexa [IOK

BBIC IICPCXOABI

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJumnuecTBo yacos IO pecypcebl
) T
Ne eMa ypoka Beero  KP P Jara
®dusnka — Hayka o npupoje. Hayunbie MeTobl MO3HAHUS bubnmoreka [JOK
1 1 _
OKPYKaroIlero Mupa https://m.edsoo.ru/ff0c32e2
9 Ponb u MecTo pu3uku B GopMUPOBAHUN COBPEMEHHOM HAYYHOM 1 bubnunoreka [HOK
KapTUHBI MUPA, B IPAKTUYECKON JIESITEIHHOCTH JIFOICH https://m.edsoo.ru/ff0c33e6
Mexanunueckoe aBrxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO bu6mmorexa [IOK
3 1 _
neuxeHus. [lepemenienue, CKOpoCTh, yCKOPEHHE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE PSIMOIMHEWHOE IBH)KEHUE 1 bubmorexa HOK
https.//m.edso0.ru/ff0c3620
5) PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c372e
bu6mmorexa [IOK
6 CBoOomHOE MmajieHue. Y CKOpeHue CBOOOTHOTO MafcHUs 1 https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nBuxeHue. [[BrmkeHne MaTepruaibHOM TOUKHU bubnuoteka [JOK
7 1 _
10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 [Tpuaumn otHocuTenbHOCTH [Manunes. MHepuuanpHbple CUCTEMBI 1 bubnuoreka [IOK
orcuera. Ilepsslii 3akoH HeroTOHA https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoi 3akoH bubnuoteka [JOK
9 b 1 :
HprotoHa mia matepuanbHON TOUKH https://m.edsoo.ru/ffOc3be8
. bu6mmoreka [IOK
10 Tpernii 3akoH HpIOTOHA 111 MAaTEpPUAIIBHBIX TOYEK 1 https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas 1 bubnnorexka [JOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmorexa [IOK
12 Cuna ynpyrocru. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdpunuent tpenns. Cuiia COnpoTHBIECHUS MTPU bubnnorexa [JOK
13 1 .
IBIDKEHHUH TeJla B )KUIKOCTH WJIH rase https://m.edsoo.ru/ff0c3f76
14 [ToctynarenpHoOe U BpallaTelbHOE ABMKEHHE a0COIIOTHO 1 bubnnoreka [JOK
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TBEpAOro Tesna. MomeHT cuiibl. [1nedo cuibl. Y ciaoBust
paBHOBECHS TBEPAOIO Tea

HNMnynbsc MmaTepuabHOM TOYKH, CUCTEMBI MATEPUAIbHBIX TOUEK.

https://m.edsoo.ru/ffOc41a6

15 Nmnynbe cuiibl. 3aKOH COXpaHEHUS! UMITYJIbca. PeakTuBHOE buGmnorexa LIOK
y - P yped. https://m.edsoo.ru/ff0c43d6
JIBU>KEHUE
16 Pabota u momHOCTh cuibl. Kunetnueckasi sHEprus MaTepuaib- bubnnoreka [HOK
HOI ToukH. Teopema 00 U3BMEHEHUH KHHETUYECKOW YHEPTUU https://m.edsoo.ru/ff0c4502
[TorenuuanbHas sueprusd. [loTenuuanbHas sHeprus o Je-
17 (hOpMUPOBAHHOI IT ‘ uHEL [loTeHnmansaas 3er m};nfg;a bubmiorexa HOK
PMHP Py ' p https://m.edsoo.ru/ffOc461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
[ToreHunanbHbIC U HETIOTEHIHATBHBIE CUIIBb. CBA3b pabOThI
18 HEMOTEHIIUAIBHBIX CUJI C ”3MEHEHUEM MEXaHUYECKOU SHEPTUH bubmnorexa LIOK
. p https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHHUUECKON YHePTUU
JladopaTropnas padora 1 «VccnenoBanue cBsizu pabOThI CHIIBI
19 C U3MEHEHUEM MEXaHUYECKOU YHEPTUH TeJla Ha IPUMepe pacTs- bubmnorexa LIOK
p PHMEPE P https://m.edsoo.ru/ff0c4b74
JKEHUS PE3UHOBOTO JKI'yTay
20 KonTpoubnas padora 1 no reme «Kunemaruka. Jlunamuxa.
3aKOHBI COXPAHEHHS B MEXAHUKE»
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH. bubnuoteka [JOK
21 _
BbpoynoBckoe npmxenue. uddys3us https://m.edsoo.ru/ff0c4dc2
22 Xapakrep ABUKEHUS U B3aUMOJACUCTBUS 4acTHL] BeniecTBa. Mo-
JIeIIN CTPOEHUS Ta30B, KUAKOCTEN U TBEPIBIX TEI
23 Macca monekyn. Konnuecto BemectBa. [loctosinHas ABoragpo
24 TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana
temnepatyp Llenbcus
bu6mmoreka [JOK
25 Nneanensiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT
A yp https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemMrepaTypa Kak Mepa cpeiHei KHHeTUYEeCKOU
26 SHEPTUU IBYKECHUS 113[0;/611( 1. Y all:HeIfHe Meunneneena- Bubmiorexa HOK
pris Y. op https://m.edsoo.ru/ff0c511e
Knaneipona
27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
28 Jla6opaTopHnasi pa6ora 2 «/cciaenoBanue 3aBUCHMOCTH MEXKTY
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napamMeTpamMu COCTOSAHUA pa3pCKECHHOT'O rasa»

I/ISOHpOHCCCLI B UACAJIBHOM ra3€ u ux I‘pa(bI/I‘ICCKOC npeacraB-

bubmuorexa [JOK

29 JIeHue https://m.edsoo.ru/ff0c570e
B e JHE €pPMOJMHAMHUYECKON CUCTE croco6
30 cd waverenms, Koaiectao temiors n padora. Buyrperis Bu6miorera LIOK
) ' https://m.edso00.ru/ff0c5952
SHEPTUsi OJJHOATOMHOI'O UJICATBLHOTO Ta3a
31 Buasl Tenonepenaun Bubmorexa HOK
https://m.edsoo.ru/ff0c5c36
30 VY nenpHas Tenao€MKOCTh BelecTBa. KoanyecTBO TeIOThH TpH bubmuoreka [JOK
Teronepenaye. AnuabaTHbIN IpoLece https://m.edsoo.ru/ff0c5c36
[IepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K U30IIPO- bubnuoreka [IOK
33 _
meccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs nporieccoB B mpupojie. Bropoii 3akoH Tepmo- bubnnoreka [JOK
IUHAMUKU https://m.edsoo.ru/ff0c6230
. . bubmuorexa [JOK
35 ITpunnun pevicrBus u KII/I TermoBoi MainHbl https://m.eds00.ru/ffoc600a
bubmuorexa [JOK
36 Huicn Kapro w ero KILT https://m.edsoo.ru/ff0c6a50
37 DKoJoru4yeckue npo0aeMbl TEMII0O3HEPTETUKU
O6o06matomuii ypok «MonekynspHas guznka. OCHOBBI TEPMO- bubnunorexa [JOK
38 _
IUHAMHUKN) https://m.edsoo.ru/ff0c6938
39 KonTpoabsHasi padora 2 no teme «MonekyinsipHas ¢puzuka. Oc-
HOBBI TEPMOAMHAMUKI
bu6mmoreka [JOK
40 [TapooGpazoBanue u koHeHcanus. Mcapenue u KurneHue https://m.edsoo.ru/ff0c63b6
a1 AOComI0THAs M OTHOCHUTEIbHAS BIAXXHOCTh BO3yXa. bubnunoreka [JOK
Hacelimennsiii map https://m.edsoo.ru/ff0c64d8
TBépmoe teno. Kpucramnuaeckue u amopdHbie Tena. AHU30- bubnuorexa [JOK
42 . _
TPONHUS CBOMCTB KPUCTALIOB. JKUIKNE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
43 [InaBrneHue u KpucTauIU3auus. Y aelbHas TeIIoTa MIaBIeHUs. bub6nuorexa [IOK
Cyb6numarus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHEe TEIMI0BOro OanaHca bubnmnoreka [JOK
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https://m.edsoo.ru/ff0c6820

45 DneKTpu3anus Tei. DNeKTpUIecKui 3aps. JBa Buaa 3J1eKTpu- bubnmoreka [JOK
YECKHUX 3apsJ/I0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOAHMKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKU. 3aKOH COXpa- bubnnoreka [HOK
HEHMUS JIIEKTPUUYECKOTO 3apsiga https://m.edsoo.ru/ffOc6bcc
47 BsaumopeiictBue 3apsaaoB. 3akoH Kynona. Toueunsrii bubnmoreka [JOK
ANEKTPUYECKUI 3apsif https://m.edsoo.ru/ff0c6ce4
48 Hanpsoxénnocts anekTpuyeckoro noiist. [Ipunuun cyneprosu- bubnnoreka [HOK
UM JICKTPUUYECKUX MoJied. JIMHuM HanpsKEHHOCTH https://m.edsoo.ru/ff0c6df2
PaGora cun snextpoctaruueckoro nois. [lorennuan. Paznoctsb bubnnorexa [HOK
49
IOTECHIIMAJIOB https://m.edso0.ru/ff0c6f00
50 [IpoBOAHMKY M JUAIIEKTPUKU B AIEKTPOCTATUYECKOM IIOJIE. bubnnorexa [HOK
JusnekTpudeckas IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
N bu6mmorexa [IOK
51 JrexrpodmKocte. Konnencarop https://m.edsoo.ru/ff0c7126
50 DIEKTPOEMKOCTD ITIOCKOTO KOHIEHCATOPA. DHEPTHsl 3apsyKeH- bubnuorexa [JOK
HOT'0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopnas padora 3 "l3mepenue 31eKTpOEMKOCTH KOH-
neHcaropa”
[IpuHumMn neicTBUA U IPUMEHEHNE KOHJIEHCATOPOB, KOIMUPO-
94 BaJILHOTO allapara, CTpyHHOro mpuHTepa. DJIeKTpocTaTuyecKas
3anMTa. 3a3eMIIeHUE 3IEKTPONPHUOOpOB
DIIEKTPUUYECKHI TOK, YCIOBHS €ro cyiecTBoBanus. [locTosH-
55 HbIi TOK. Cuna Toka. Hanpsbkenue. ConpoTuBieHue. 3akoH
OmMa ju1s1 yyacTKa LenH
ITocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE
56 npoBoAHUKOB. JlabopaTopHas paboTa «/3ydyeHue cmenanHoro bubmiorexa LIOK
POBOI ! paTopHas p i https://m.edsoo.ru/ff0c74f0
COEJIMHEHUS PE3UCTOPOB)»
57 PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKa. 3akoH J[>Koyrs- bubnuotexa [JOK
Jlenta https://m.edsoo.ru/ff0c7838
58 3akon OMa aJ1s MOJTHOM (3aMKHYTOM) AeKTpruieckoit renu. Ko- bubnmuotexa [JOK

poTkoe 3aMbikanue. JlaboparopHas padora «M3meperne I1C

https://m.edsoo.ru/ff0c7ae0
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MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBICHUS
DNeKTpOHHAs TPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTD
59 COIPOTUBIICHUS METAJIIIOB OT TEMIIEPATYPHI. 1
CBepXnpoBOIUMOCTb
60 DJIEKTpUYECKUi TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyY- 1
KOB
[ToynpoBOAHUKH, UX COOCTBEHHAS U IPUMECHAsI TPOBOIH-
61 MOCT}EPCBOI§I[CTBa [;—n-nepexoua. HonypnpOBoI[HI/IKI())BLIeH 1 BH6J_IH0TeKa HOK
IpHGOpEI https://m.edsoo.ru/ffOc84ae
62 DIIEKTPUUYECKHI TOK B paCTBOpaxX M pacriaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIIEKTPONUTHYECKAs AUCCOLMALIMS. DIEKTPOJIN3 https://m.edsoo.ru/ff0c82ba
63 3JI€KTpI:I‘I€CKHI>i TOK B ra3ax. CaMOCTOSATENbHBINA U HECAMOCTOS- 1 BI/I6J'.II/IOTeKa I[HOK
TeJIbHBIN pa3psaa. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
64 DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnuorexa [JOK
npuMeHenue. [IpaBuiia TeXHUKH 0€301MacHOCTH https://m.edsoo.ru/ff0c86fc
65 KotlTpoanaﬂ paﬁE)Ta 3 o Teme «Dnekrpocraruka. [locrosH- 1
HBIH AIeKTpUYecKuil TOK. TOKH B pa3IUYHBIX Cpeax»
66 O6006menne o TemaM Kypca pusuku 10 kimacca 1 Eggs?;l%?:(izgrouﬁfm%be
67 Hrorosasi kKoHTpoOJIbHaAsI padoTa 1
68 AHann3 UTOroBoi KOHTPOJILHOM paboThI 1 Egggﬁ;f;%ggﬁfocs f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

Tema ypoka

KoauuecTBO 9acoB

Ne ara IO pecypcebl
Beero KP  JP HO pecyp
1 [TocTossHHBIE MArHUTHI U UX B3auMojeicTBUEe. MaruutHoe noje. Bekrop 1 bubmuoreka [JOK
MAarHuTHOM MHAYKIMH. JINHUM MAarHUTHOM MHAYKIUU https://m.edso0.ru/ff0c9778
2 MaruauTtHoe nose npoBoJgHUKa ¢ TokoM. OnbIT Opcereaa. Bzaumonei- 1 bubnuoreka [IOK
CTBHE MTPOBOJHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe
JlaGoparopuas padora 1 «/3ydyeHrne MarHuTHOTO MOJIsl KaTYIIKU € TO- bubnmoreka [JOK
3 1 1 _
KOM» https.//m.edsoo.ru/ff0c98fe
4 Cuna Amnepa. JlabopatopHasi pa6ora 2 «/ccnenoBanue neiicTBus no- 1 1 bubnuoreka [IOK
CTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM) https://m.edsoo.ru/ff0c9ac0
5 JleiicTBrE MarHUTHOTO TIOJISL Ha IBIXKYIIYIOCS 3apSHKCHHYIO YaCTHILY. 1 bubnunoreka [JOK
Cuna Jlopenua. Pabota cumbl Jlopenua https://m.edsoo.ru/ff0c9df4
5 DnexkTpoMarHuTHas UHAYKIUs. [I0TOk BeKTOpa MarHUTHOM UHYKIIHH. 1
O/1C unaykuuy. 3aKOH IEKTPOMarHuTHOW nHAyKuuu Papanes
7 JlabopaTopuas padora 3 «lccnenoBanue siBICHUS 3JIEKTPOMAarHUTHOM 1 1 bubnunoreka [JOK
WHJYKLIAW https://m.edsoo.ru/ffOcal50
8 NunykTtuBHOCTD. SIBNeHne camonnaykuuu. I1C caMOMHAYKIIMU. DHEp- 1 bubnuotexa [JOK
T'Ust MArHUTHOTO TOJISI KATYIIIKUA C TOKOM. DJIEKTPOMArHUTHOE TI0JIe https://m.edsoo.ru/ff0ca600
TexHuuyeckue ycTpoiicTBa U UX MPUMEHEHHUE: NOCMOAHHbIE MACHUMbI,
9 INEeKMPOMASHUMDBL, INeKMPOOBU2aAMmelb, YCKOPUMenu 21eMeHmMapHbIX 1
yacmuy, UHOYKYUOHHAS Neyb
O6001menue mo reme «MarHuTHOE MoJjie. IIEeKTPOMarHuTHAsI HHTYK- bu6mmoreka [IOK
10 1 _
LS https://m.edsoo.ru/ffOcab82
11 Kourpoabsnas padora 1 no teme «MaruutHoe nosie. DIeKTpOMarHuT- 1 1
Hasi UHAYKIHSDY
12 CBoOoHBIE MEXaHHUECKHE KoeOaHus. ['apMoHudeckre KojaeOaHusl. 1 bubnmuorexa [JOK
VYpaBHeHue rapMoHHUecKHuX Kosnebanuil. [IpeBpaienue sneprun https://m.edsoo.ru/ffOcaf06
13 JlaGopaTopHas padora 4 «liccinenoBanne 3aBUCUMOCTH TIEpHOIa Ma- 1 1 bubnmnoreka [JOK
JBIX KOJIe0aHM Ipy3a HAa HUTH OT JUIMHBI HUTH U MacChl Ipy3a» https://m.edsoo.ru/ff0cad58
14 = KoneOatenbHbIil KOHTYp. CBOOOHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUs B 1 bubnuoreka [IOK
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nacajibHOM KoJieOaTeIbHOM KOHTYpC.

https://m.edsoo.ru/ff0cb820

®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B HIeaTbHOM Kose0a-

bubmuorexa [JOK

15
TEJIbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
[IpencraBienne o 3aTyXarONMX KoineOaHUsIX. BEIHY ) ICHHbIE MEXaHU-
16 ‘IGI:::KII[/IC KoJIeOaHus P(Z;)Hai BrinyX1eHHBIC anel}(]T IE)Mal"HI/ITHLIe bubmorexa LIOK
. - DPIHY p https://m.eds00.ru/ffOcbb86
KoJieOaHust
Ilepemennsblil Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIHOCTD I1e-
17 = pemeHHOro Toka. AMIUIUTYIHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U bubmorera LIOK
: https://m.edsoo.ru/ffOcbd34
HaNPSDKEHUS
18 Tpanchopmarop. [Ipou3BoacTBO, Iepenava v MOTPEOICHUE dICKTPHYIC-
CKOM 2HEpruu
19 YCTpoiCTBO M IPAKTUUECKOE TPUMEHEHUE ANEKTPUUECKOTO 3BOHKA, I'e- bubnunoreka [JOK
HepaTopa NepEMEHHOr0 TOKa, JUHUM JIeKTponepeaay https://m.edsoo.ru/ff0cc324
20 DKOJOTHYECKHE PUCKU MPU MPOU3BOJCTBE dIeKTporHeprun. KynbTypa
WCIIOJIB30BAHUS SJIEKTPOIHEPTUHU B TTIOBCETHEBHON KU3HU
21 Mexanuyeckue BOJHBI, yciioBUs pactipoctpanenus. [lepuoa. Ckopocthb bubnnoreka [JOK
pacnpoCcTpaHeHUs U JyIMHA BOJIHBI. [lonepeyunbie U MpoA0JIbHbIE BOJIHBI https://m.edsoo.ru/ffOcca54
bu6nmoreka [JOK
22 . I .B .T
3Byk. CkopocThb 3ByKa. I poMKkocTh 3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffoccc0c
23 DneKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U ckopocTh. [lIkana bubnmnorexa [JOK
AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[IpuHUKIIBI paIMOCBA3U U TENIEBUACHUS. Pa3BuTHE CpEACTB CBA3M. bubnuoteka [JOK
24
Pannonokanus https://m.edsoo.ru/ffOcc6f8
25  KourpoubHas padota 2 «KonebaHus 1 BOJTHBI»
26 [IpssMonuHENHOE pacpoOCTpaHEHHUE CBETa B OJHOPOAHOM cpene. Toueu- bubnnorexka [JOK
HbII HCTOYHHUK CBeTa. JIyy cBera https://m.edsoo.ru/ff0cd350
97 OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3obdpaxe- bubnmnoreka [JOK
HUH B IIJIOCKOM 3€pKajie https://m.edsoo.ru/ffOcd4e0
o8 [Ipenomnenue cera. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblit bubnuorexa [JOK
YT0JI IOJTHOTO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ff0cd7{6
29 JlabopaTopHas padora S5 «3mepeHne noka3aTesnst MPeJIOMIICHUS CTEK- bubnmnorexa [JOK

Ja»

https://m.edsoo.ru/ff0cd67a
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JIunzel. [loctpoenue nzodpakenuii B uH3e. opmysia TOHKOH JIMH3BI.

bubmuorexa [JOK

30 YBenuueHue JIMH3bI https://m.edsoo.ru/ffOcddle
31 JlaGopaTopHas padora 6 «liccinenoBanue CBOMCTB H300pakeHUI B
JIUH3aX»
30 Hucnepcus ceeta. L[ser. JlabopaTopnasi padora 7 «Habmronenue nuc-
MEPCUU CBETa»
33 Hurepdepenuus cera. Audpaxius ceera. Audpaknuonnas pemeérka Egggﬁ;ﬁﬁ)gﬁ%me 422
34 [TonepeunocTs cBeTOBBIX BOJH. [losspu3anus ceera BH6J_IHOTeKa HOK
https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPHI U yCTPOICTBA U YCIOBUS MX O€30MaCHOI0 IpHU-
MEHEHUS
36 ['panuIpl MPUMEHUMOCTH Ki1accudeckoil MexaHuku. [locTynaTsl cemnu- bubnuorexa [JOK
AJbHOM TEOPUU OTHOCUTEIBLHOCTH https://m.edso0.ru/ff0cf862
37 OTHOCUTENBHOCTD OJHOBPEMEHHOCTHU. 3aMe/IJIEHUE BPEMEHH U COKpa- BI/I6J'.II/IOTeKa HOK
IIeHHUe JIUHBI https://m.edsoo.ru/ffOcfa42
38 DHeprusi ¥ UMIYJIbC PENSTUBUCTCKON YyacTulbl. CBA3b MAcCChl C S3HEP- bubnunoreka [JOK
THEH U UMITYJICOM. DHEPTHs TOKOS https://m.edsoo.ru/ffOcfc68
39 KontpoabsHas padora 3 «Onruka. OCHOBBI CIIEITUATBHON TEOPUH OT-
HOCUTEIBHOCTH
40 ®oronsl. Dopmyna [Inanka. JHeprus U UMIyIbC GoTOHA Egggﬁr%?g;sigr?}?mcfe 16
41  OrtxkpsiTue 1 uccienoBanue poroapdexra. OnsiTel A. I'. CTonerona Egggﬁr%?g;sigrcl}/}?mcffc 4
42 3akonbl pororddexra. YpaBHenue DiHmTeHA 115 hoTodhdekTa. bubnuoteka [JOK
«Kpacnas rpanuna» ¢porospdexra https://m.edsoo.ru/ff0d015e
43 JaBnenne cBera. OnwiTe [1. H. JIebeneBa. Xumudeckoe neiicTBHE CBETa Egggﬁgggf;gﬁ%o 40446
44 TexHuyeckue ycTpoicTBa U MpaKTUIECKOe MPUMEHEHHE: (POTOAIEMEHT, bubnmuorexa [JOK
(dhoTomaTuuk, coMHEUHas 0aTapesi, CBETOIUO]T https://m.edsoo.ru/ff0cf6f0
45  Pemenwue 3ama4 1o TemMe «JIEMEHTHI KBAHTOBOM ONTHUKI bubmorexa LJOK

https://m.edsoo.ru/ff0d0302
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16 Mopenb aroma Tomcona. OnbiTel Pe3epdopia 1o paccessHuiO 0-9acTHII. bubmmoreka [JOK
[LimanerapHast MoJeIp aToMa https://m.edsoo.ru/ff0d091a
bubmuorexa [JOK
47 Tlocrynatst bopa https.//m.edsoo.ru/ff0d0Oafa
48 Wznyuenue u nornouieHue GoTOHOB MPH MEPEXOe aToMa ¢ OJTHOTO bubmumoreka [IOK
YPOBHs HEPIUH Ha APyroi. Buabl cekTpos https://m.edsoo.ru/ff0dOafa
49 BousiHoBbIE cBOMicTBa yacTull. Bonubl ae bpoinsa. KopryckymnspHo- bubnnoreka [HOK
BOJIHOBOM J1yanu3M. CIIOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHUE https://m.edsoo.ru/ff0d0ca8
50 OTtkpeiTHE paguoakTuBHOCTH. OMBITH Pe3epdopaa mo onpeaeneHuto bubnmoreka [JOK
COCTaBa PaIMOAKTUBHOTO U3JIYYEHHUS https://m.edsoo.ru/ff0d0fd2
51 Coiicta anb(a-, 6era-, raMMa-u3rydeHus. BiusHue pagnoakTHBHOCTH
Ha UBbIE OPraHU3Mbl
50 OTtkpbiTHE IPOTOHA U HeWTpoHa. M3oTombl. Ajbbha-pacnaa. DIeKTpOoH- bubnnoreka [JOK
HBIM ¥ NO3UTPOHHBIN OeTa-pacnaj. ["Tamma-usnyuenue https://m.edsoo.ru/ff0d1162
DHeprus CBA3U HYKJIOHOB B sjipe. SlnepHbie peakuuu. SnepHblil peak-
53 Top.pHpo6ﬂeMLI, f;pcneKTHBmI,) 3KOJIOII“)I/I‘-IGCIE)I/I€ aCTIEKTHI ﬂrzlepHO% SHEp- bubmorexa LIOK
https://m.edso0.ru/ff0d1356
TETUKH
DneMeHTapHbIe YacTULIbl. MeTo Ibl HaOMIOICHUS U PETUCTPAIIH dJIe-
94 MEHTapHbIX yacTull. Kpyrislii cron «PyH1aMeHTAIbHBIE B3aUMO- bubmorexa LIOK
N . https://m.edsoo.ru/ff0d0e38
neiictBusi. EqMHCTBO (hn3nueckoil KapTUHBI MUPay
55 Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/Ibl, IITAHETHI, HX BUIMMOE
nBrokenne. CoHeyHas cucreMa
56 Comnne. ConHeunast akTUBHOCTE. McTounuk snepruu ComHIla u 3BE31
3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI TTIAaBHOM 1OCIIEI0BA-
57  TenpHOCTU. BHyTpeHHee cTpoenue 3837, COBpeMeHHbIE NPEICTaBICHUS
0 MPOUCXOXKAEHUHU U 3Botonn CoiHIa U 3BE3]1
58 Mueunsiii [1yte — nHama [Manaktuka. [Tonoxxenue u nprxenue ColHia
B ['amakTuke. ['anaktuku. YEpHbIE ABIPBI B AIpax rajlakTUK
59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbimoro B3psiBa.
PenukToBoe n3nydyenue. Meraranaktuka
60 = HepemenHsle npoOiIeMbl aCTPOHOMHUH
61  IloBTOopeHue «IIEMEHTHI ACTPOHOMUU U aCTPOPUIUKK»
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O6061menue «Ponb GU3NKKU U ACTPOHOMUHU B YKOHOMUYECKOM, TEXHOJIO-

62 TUYECKOH, COIUAIBHOMN M STHYECKOU chepax AesITeTbHOCTH YeTIOBEKa) 1
63 0606H1EHI/IG «Ponb 1 MecTO (PU3UKU M ACTPOHOMHUH B COBPEMEHHOM 1
HAy4YHOM KapTUHE MHUPa»
64 O600menue «Ponb pusndeckoit Teopuu B GopMUpOBAaHUU TIPEICTABIIC- 1
HUH 0 QU3NUYECKON KAPTHUHE MHUPA
65 O6006mmenne «Mecto pu3nveckor KapTHHBI MHpa B o011em psiTy CoBpe- 1
MEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHHUI O MPUPOIE»
66 HroroBasi KoHTpoJbHasi padoTa B hopmare EI'D 1
67 [ToBTOpenue «MaruutHoe nose. Ontuka. OCHOBBI ClIeUAIbHONU TEOPUU 1
OTHOCHUTEIIbHOCTH
68 [ToBTOpenue «KBanroBas (usuka. I1eMeHThl ACTPOHOMHHU U acTpOodu- 1 BI/I6J.II/IOT€Ka [HOK
UK https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJILHO-
'O MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

VYuebnuku: Msakumes I'.5. u np. «®usuka 10 kimacc. ba3oBbiii ypoBeHbY.
Mocksa: «IIpocsemenune», 2023
Msxunmes ['.4. u np. «®Pusuka 11 knacc. bazoseiii ypoBenb». Mocksa: «IIpo-

cBemieHue», 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET: POLI
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