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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 00pa3zoBaresbHOM nporpaMmsbl, npeacraBieHHbix B @PI'OC COO, a
Takke ¢ yud€tom deaeparbHON pabodeil mporpaMMbl BOCTIMTAHHS W KOHIICTIIIAN
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit deneparuu, peanu3yronrx OCHOBHbIE 0Opa3oBaTelIbHBIE MPOrpam-
MBI.

Conep:xanue mporpaMmsbl 1o (UM3HMKE HaIpaBiIeHO Ha (GOPMUPOBAHUE €CTe-
CTBEHHO-HAY4YHOI KapTUHBI MUpa oOyvaronuxcst 10—11 kiaccoB mpu oOydeHHH UX
¢uszuke Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JESATEIBHOCTHOIO IMOAXOA.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusm GI'OC COO k mnanupye-
MBIM JINYHOCTHBIM, MPEJIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOydYeHHs, a
TaK)K€ YUUTHIBAET HEOOXOUMOCTh pPeaTM3ali MEXKIIPEAMETHBIX CBsI3ed (DU3UKHU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMU MpeIMeTaMU. B Hell onpeenstoTcsi OCHOBHbIE
ey u3ydeHus (U3MKU Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHus, IJIaHUPYEMble
pe3yJIbTaThl OCBOEHUS Kypca (PU3UKHU: JIMYHOCTHBIE, METANPEAMETHBIE, TPEIMET-
HbIe (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

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 CYIECTBEHHBIN BKJIJ B CUCTEMY 3Ha-
HUM 00 okpyxkatomeM mupe. LlkonbHbIN Kypc GU3UKKA — CHCTEMOOOpa3yromui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JIe’KaT B OCHOBE IPOIIECCOB U SIBJICHUM, U3ydaeMbIX XUMUEH, OnoJiorueH, gpusnde-
ckoi reorpadueit u actpoHomueid. Mcrnoib3oBaHue U aKTUBHOE MpUMeEHEeHUE (Hu-
3MYECKUX 3HAHUU OMpEIENsieT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHI
B c(pepe sHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, TIOJYyYEHHUSI HOBBIX MaTepH-
aJloB C 3aJlaHHBIMU CBOMCTBaMH U Jpyrux. M3yueHue (u3uKud BHOCUT OCHOBHOM
BKJIaJl B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa OOy4aroluxcs, B
dbopMupoBaHUE YMEHUIN TMPUMEHSTh HAYYHBIM METOJ MO3HAHUS TPU BHITIOJHECHUHU
UMU Y4eOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca pu3uku njisi ypoBHSI CpeHEro o01mero o0pa3oBaHus MOJIO-
YKEH sl uJed, KOTOPhIE MOYKHO pacCMaTPUBATh KaK MPUHLUIIBI €T0 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEW KypC SIBJISICTCSl JIOTUYECKH 3a-
BEpUIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (DU3MKU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoes eenepanuzayuu. B cooTBETCTBUU C HEHl mMarepuall Kypca Gpu3uku 00b-
enuHEH BOKpYT ¢u3nyeckux Teopuil. Benymum B kypce siBnsieTcs: popMupoBaHUe
IPEJICTaBICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pPUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peannzanus mpenoiaraeT UCIoJIb30BaHHUE Ty-
MaHUTApHOTO MOTEHIMaIa (PU3NUECKON HAyKH, OCMBICIEHUE CBSI3U pa3BUTUA (PU-
3UKH C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPOOIEMaAMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc Qusnku mpenanojaracT 3HAKOM-
CTBO C IIMPOKUM KPYTOM TEXHMUYECKUX U TEXHOJOTMYECKHUX MPHIOKEHUNH U3yUYeH-
HBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsl OCPEICTBOM BBEACHUS JIEMEHTOB COIEP-
KaHUS, TOCBAIMEHHBIX YKOJIOTUIECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI-
3aHbI C PA3BUTUEM TEXHUKH M TEXHOJIOTUH, a TaKXKe 00CYKIEHUs PpoOiIeM paruo-
HAJIBHOTO IPUPOJIOTIONB30BAHUS U SKOJIOTHUECKON O€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3UKHU Ha YPOBHE CPEAHEro O0IIero 00-
pa3oBaHUs SBIAIOTCS (uU3HUeckue Teopud ((PopMUpOBaHHE NPENCTABICHUNA O
CTPYKTYpE MOCTPOEHUsI GU3NUECKON TeOpuH, poiii GyHIaMEHTAIBHBIX 3aKOHOB H
IPUHLIAIIOB B COBPEMEHHBIX MPEJCTAaBICHUSAX O MPUPOJE, TPAHULIAX TPUMEHUMO-
CTH TEOPUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUHN U MPOLIECCOB).

CucTeMHO-esITeNIbHOCTHBIN TOJAX0A B Kypce (PH3UKU peanmusyeTcs Mpexiie
BCEro 3a CYET OpPTraHU3alUU SKCIIEPUMEHTAIBHON AESITENTFHOCTH O0YYaroIIHXCS.
Jlnst 6a30BOTO YpOBHS Kypca (PU3MKH — 3TO MCIOJIb30BAaHUE CHUCTEMbI (DpOHTAIIH-
HBIX KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOpaTOPHBIX paboOT, KOTOPHIE B MPO-
rpaMMme 1o (pusuke OOBEAMHEHBI B OOIIMM CHHCOK YYEHWYECKUX MPAKTUYECKUX
paboT. Belenenre B yKa3aHHOM MepeyHe 1a0opaTOpHBIX padoT, MPOBOJUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKaMU 00pa30BaTeILHOTO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kabuHeta ¢usuku. [Ipu
TOM OOECIEeUNBAETCS OBJAJCHUE O0YUYaAIOIUMUCS YMEHUSIMU NPOBOJUTH KOCBEH-
HBIC U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEH (PM3NYECKUX BEIMUMH U TTOCTAHOB-
Ky OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonpiioe BHUMaHHME yAENSETCS PEIICHUIO PACUETHBIX M Ka4eCTBEHHBIX 3a-
nad. [Tpu sToM Ju1s pacu€THBIX 3a7ja4 MPUOPUTETOM SIBIISIFOTCS 33Ja4u C SIBHO 3a-
JaHHOW (PU3UYECKOW MOJEINbI0, TIO3BOJISIONINE MPUMEHITh N3YUCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jielia Kypca, Tak ¥ HHTETPpUPYS 3HAHUS U3 pas-
HBIX pasfenoB. (s KadecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHHs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKaromleu
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKON MOIenH il CHUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY 00ECTICUeHHIO Y4eOHOTo mporiecca 0a30BbIii ypOBEHb Kypca (pu3u-
KM Ha YpPOBHE CpeAaHero oOmero oOpa3oBaHUs JOJKEH H3y4aThCs B YCIOBUSX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kabuHeTe PU3MKKU JOKHO OBITH He-
o0xonuMoe J1abopatopHoe 00OPYIOBAaHWE JI BBITIOJHEHHS YKa3aHHBIX B IIPO-
rpaMMe 1o pU3MKe YYCHHUECKUX MPAKTHUECKUX PadOT U IEMOHCTPAIMOHHOE 000-
pyllOBaHUE.

JleMoHCTpanoHHOe 00opynoBaHue (popMupyercs B COOTBETCTBUU C MPHUH-
IUIIOM MUHMMAJIbHOM JTOCTATOYHOCTH U OOECIEUYMBAECT MOCTAHOBKY IMEPEUYHCIICH-
HBIX B IIporpamMMme 1o (pu3muKe KIFOYEBBIX AEMOHCTPALUN AJIA UCCIETOBAHUS H3Y-
YaeMbIX SBIICHUN U MPOIECCOB, IMIUPUIECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, MX
TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00opyOBaHUE AJII YUEHUYECKUX MPAKTHUYECKUX paboT ¢op-
MUPYETCS B BUJE TEMAaTUYECKUX KOMIUIEKTOB U 00eCIeunBaeTCs B pacuéTe OJHOTO
KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKre KOMIUIEKTH JabopaTopHOro
000py1I0BaHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHa-
JOTOBBIX U IU(POBBIX NPUOOPOB, & TAKKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CHU-
CTeM B BU/JIe ITU(GPOBBIX Jab0paTopuil.

OCHOBHBIMU LEJIIMHU U3y4€HUs] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

o (opMupoBaHHE WHTEPECA M CTPEMIICHUSI 00yUYaIOUINXCA K HAYyYHOMY H3Y-
YEHUIO IPUPO/Ibl, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CHOCO0-
HOCTEH;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (HOPMUPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMupoBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa U3ydeHHUs OcC-
HOB CTPOEHHUS MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (opmupoBanue ymMeHuil OOBICHATH SBJICHUS C UCIOJIb30BaHUEM (PU3HUUe-
CKUX 3HAHWH U HAYYHBIX JOKA3aTeIIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU ¥ TEXHOJOTHIA.

JlocTxeHne 3TUX lene oOecreunBaeTCsl pelIeHneM CIEIyIoMMX 3a7ad B

nporuecce U3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuoOpeTeHue CUCTeMbl 3HaHM 00 OOIUX (PU3NYECKUX 3aKOHOMEPHO-
CTSIX, 3aKOHAaX, TEOPUAX, BKIIOYAs MEXaHUKY, MOJEKYIAPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (dopMHpoBaHHE YMEHUN MPUMEHSATh TEOPETUUECKUE 3HAHUS I OOBSICHE-
HUSl PU3NYECKUX SBJICHUI B MPUPOJAE U JUIS MPUHATHS MPAKTUYECKUX pe-
IICHUH B TOBCEIHEBHOM KM3HHU,



e OCBOCHHE CIIOCOOOB pELICHUs PA3NUYHBIX 33a]a4 C SBHO 3aaHHON (pu3u-
YECKOM MOJIEJIbIO, 33/1a4, OIPa3yMEBAIOIINX CAMOCTOSTENBHOE CO3JaHUE
buznyecKoit Moaenu, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

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

[Ipensaraemelii B mporpamMme o (pU3MKe NepedeHb JadOpaTOPHBIX U MpPaK-
TUYECKUX palOT SBIIAECTCS PEKOMEHJOBAaHHBIM, YUWUTENb JI€TAET BHIOOp IpOBeEe-
HUs J1a0OpATOPHBIX padOT U OMBITOB C YYETOM MHAMBUIAYAIBHBIX OCOOECHHOCTEMN
00y4Jarommxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

dusuka — Hayka o npupojie. Hayunbie MeTOAbI O3HAHUS OKPYKAIOIIET0 MU-
pa. PoJib 3KcriepyMeHTa M TEOPUHU B MPOLIECCE MO3HAHUS TPUPOIbl. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

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

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKeHHE. ['paduku 3a-
BUCUMOCTH KOOPJAUHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEILICHUSI MaTepralib-
HOM TOYKHU OT BPEMEHU.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe nBrkeHue. J[BUKEHUE MaTEpUAIBHOM TOYKH IO OKPYKHO-
CTU C TOCTOSIHHOM MO MOJIYJI0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIUHEWHAsA CKO-
pocts. [lepuosa u yactora obpainieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.

TexHuyeckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHE: CIUJIOMETp, JBU-
YKEHHUE CHAPSIIOB, LICMTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb cucTtembl O0TCU€Ta, WLIKOCTPALUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

Hab6nronenune nBmwkeHus Tena, OPOIISHHOTO MO YIJIOM K TOPU30HTY W TOPHU-
30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 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 MPU PABHOYCKOPEHHOM JBUKE-
HUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanmn otHocurenbHOCTH ['anmunes. Ilepseii 3axkon Herotona. Muepuu-
aJbHbIE CUCTEMBI OTCUETA.

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

3akoH BceMHupHOTro TsAroreHus. Cuia Tsxkectu. llepBas kocMmuyeckas CKo-
pPOCTB.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeaIbHOE IBIKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpalleHus. [lneuo cumnbl. YciioBus paBHo-
BECHS TBEPAOTO TENA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aWMOJICMCTBYIOIINUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBECHUS TBEPAOTO TeJla. Buibl paBHOBECHSL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccenenoBanne ycaoBUKM paBHOBECHUS TBEPAOTO Teja, UMEIOIIETO OCh Bpalie-
HUSL.

Tema 3. 3akonvl coxpaneHus é mexanuxe

HNMmiynbc MatepruanbHON TOUKHU (Tesa), CHCTEMbl MaT€pUAIbHBIX TOYEK. M-
NyJIbC CUJIbl U U3MEHEHHE HMMITYJIbCa TeJla. 3aKOH COXPaHEHHs HMITyjbca. Peak-
TUBHOE JIBUKECHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MmaTepuainbHoil Touku. Teopema 00 W3MEHEHUU KHU-
HETUYECKOUN YHEPTUHU.

[ToTennmanbHas sHeprus. [loTeHuumanbHas sHEprus ynpyro aepopMHUpPOBaH-
HOM npyxuHbl. [loTeHInanbHas sHEprus Tenaa BOJINU3H MOBEPXHOCTU 3EMIIH.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne yCcTpoOMCTBA M NPAKTUYECKOE INPUMEHEHUE: BOILOMET, KOIED,
IPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHue abCoOMOTHO HEYIIPYroro yjiapa ¢ MoMOIIbIO JBYX OJUHAKOBBIX HU-
TSHBIX MasiTHUKOB.

HccnenoBanue cBsA3M paOOThl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPTruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHast u3nka U TEPMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysua. Xapaktep IBUKEHUS U
B3aUMOJICMCTBUS YaCTHUI] BewecTBa. MOENu CTPOCHUS Ira30B, )KUIAKOCTEU U TBEP-
IBIX TEJI U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE ITHX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonuyectBo BemiectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Lenbcus.

Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa



CpeOHEe KHMHETUYECKOM SHEPrMU TEIUIOBOTO JIBMKEHMS yacTull rasa. lllkana tem-
nepatyp KenbBuna. ['a30Bbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3a-
KOH JlanpToHa. M30mponeccsl B HaealbHOM ra3e ¢ MMOCTOSIHHBIM KOJIMYECTBOM Be-
niectBa. ['paduueckoe nmpeacraBieHre U30MPOIIECCOB: U30TEPMa, U30X0pa, u3o0a-
pa.

TexHudeckue yCTpoOHUCTBa M MPAKTHUECKOE MPUMEHEHHE: TEPMOMETp, Oapo-
METP.

Jlemoncmpayuu

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

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITHI, JOKAa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOIO B3aWMOJEH-
CTBHSI.

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

OnbITEI, WUTIOCTPUPYIOIIAE YPAaBHEHUE COCTOSIHUS MICAJIBHOIO rasa, HU30-
IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXAY IapamMeTpaMu COCTOSHUSL Pa3peKEHHOIO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepMoanHamMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOJMHAMHYECKON
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEPIrusl OJAHOATOMHOI'O MACAJIBHOIO ra3a. Buapl Temionepenayu: TEIIONpOBO-
HOCTb, KOHBEKLIHs, U3JIy4YeHHE. Y IeibHas TEINIOEMKOCTh BenlecTsa. KommuecTtBo
TEIUTIOTHI MPH TEIUIONEpEaaye.

[Tonsitue 06 aguabatHoMm mpouecce. IlepBriil 3akoH TepMoauHaMuku. [Ipu-
MEHEHHUE MEePBOro 3aKOHa TEPMOJAMHAMUKU K u3onpoueccaM. ['papuueckas uHTep-
npeTarus padoThl rasa.

Bropoii 3akon TepmognHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHIMNIBL ASHCTBUS TEIUIOBBIX MaluH. [IpeoOpasoBa-
HUS DHEPrUM B TEIUIOBbIX MamnHax. KoaduuueHT nojae3Horo nedcTBus TEIIo-
Boi MamuHbl. [ukn KapHo u ero kosduieHT nose3Horo AelcTBus. JKOJIOTH-
YecKue MpoOIeMbl TEIIIOIHEPTETHKH.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: IBUIaTelb BHYT-
PEHHEro CropaHus, OBITOBON XOJOIUIBHUK, KOHIULIUOHED.



Llemoncmpayuu

M3MeHeHne BHYTpPEHHEH »HEpruy Tejda MPU COBEPIICHWH paOOTHI: BBUIET
npoOKu n3 OyTBHUIKK TMOJ JIEHCTBUEM CKATOTO BO3JyXa, HarpeBaHue s¢upa B Ja-
TYHHOH TpyOKe myTEM TpeHUs (BUICOISMOHCTPALIHS).

N3meHeHue BHyTpEeHHEH sHepTrun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue n koHzaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHAs U
OTHOCHUTEJbHAS BJIAXKHOCTh BO3/lyXa. HachleHHbIN nap. Y 1eiapHas TEIIoTa napo-
oOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KkpuctaiuioB. JKunkue kpuctamibl. CoBpeMeHHbIE MaTepuaiibl. [1naBnenne u xpu-
cTaJuIM3anus. Y JenbHas TemioTa miasiaeHus. Cyonumanus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHUYecKue yCTPONCTBAa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TICHU-
XPOMETP, KAIOPUMETP, TEXHOJIOTMH MOTYYEHUSI COBPEMEHHBIX MaT€pUaioB, B TOM
YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npyu noHM>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepeHrie 0OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMMKa

Tema 1. Inexkmpocmamuxa

DNeKTpu3alus Tell. DJIEKTpUUeckuil 3apsa. J(Ba Buaa 3JIEKTpUUECKUX 3apsi-
noB. [IpoBOMHWKY, AMAIEKTPUKH U TOJYIPOBOJHUKH. 3aKOH COXpaHEHUS dJICK-
TPUYECKOTO 3apsiia.

BszaumopeiictBue 3apsan0B. 3akoH Kynona. TodeuHbli 3IEKTPUYECKUI 3apsi.
DnekTpudeckoe mnojie. Hanpsok€HHOCTh anekTpudeckoro mnojisa. [lpunnun cynep-
MO3UIIMH AJIEKTPUUYECKUX MoJied. JIMHUY HanpsHKEHHOCTH DJIEKTPUYECKOTO MOJIS.



PaGota cun anmextpocratudeckoro mois. [lorenmuan. PazHocTs moTeHIna-
70B. [IpOBOAHUKH U IUIEKTPUKH B IIEKTPOCTATUYECKOM ToJIE. J(MasIeKTprudecKas
IIPOHULIAEMOCTb.

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

TexHuyeckue yCTpoucTBa U NPAKTUYECKOE TPUMEHEHHE: IIEKTPOCKOIL, DIICK-
TPOMETP, 3IEKTPOCTATUYECKAS 3AINTA, 3a3€MJICHUE JIEKTPONPUOOpPOB, KOHIEHCA-
TOp, KOITUPOBAJIBHBIN amIapar, CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATHYECKOM TIOJIE.

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

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DNEeKTpUYECKU TOK. YCIIOBHSI CYHIECTBOBAHUS 3JIEKTpUYECKOro Toka. Mc-
TOYHUKH TOKa. Cuiia Toka. [locTOAHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUUECKOE COMPOTUBJIEHUE. Y IEIbHOE CONMPOTHUBIIEHUE BemiecTBa. [lo-
CJIEI0OBATENBHOE, NAPAILIEIBHOE, CMEIIAHHOE COEMHEHNE POBOIHUKOB.

PaGota anextpuueckoro Toka. 3akoH J[xoymns—JIenma. MouHOCTh 3JIeKTpH-
YECKOI'0 TOKA.

DJIEKTPOJBUKYILIAsi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma a1 oIHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. Kopotkoe 3ambikaHue.

DJIEKTPOHHAsI MPOBOJUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTH COIPOTHB-
JICHUSI METAJJIOB OT TeMIiepatypbl. CBEpXIPOBOAUMOCTD.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHass U MPUMECHAs MPOBOJAUMOCTD MOIYITPOBO/I-
HukoB. CBoiicTBa p—N-nepexoxa. [lonynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B paCTBOpaX M paciuiaBax JIEKTPOIUTOB. DIEKTPOIUTH-
YecKas IUccouranus. DIEKTPOIIN3.

DOnexkTpudecKkuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pas3-
psa. Mosaus. [1na3ma.



TexHuyeckue yCcTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJIbT-
METp, peoCTaT, UCTOYHHKUA TOKA, DJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, SIEKTPO-
OCBETUTEJIbHBIEC TTPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN AUOJ, TEPMHU-
CTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN THO/, TajbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

3aBUCUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMemaHHOe COeIMHEHUE TPOBOIHUKOB.

[IpsiMoe u3MepeHne INEKTPOABMKYIIEN cruiibl. KOpOTKOE 3aMbIKaHUE TraibBa-
HUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIMMOCTb BO3yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTH JAMO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yueHne cMEaHHOTO COSIMHEHUSI PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 10 Kiacce OCyIIECTBISIETCS C
y4€TOM COJECpPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3CH C KypcamMHu MaTeMaTHKU, OMo-
JIOTUW, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJIEHWE, HAYYHBIN (DakT, runote3a, pu3ndeckasl BeIMYruHa, 3aKOH, T€O-
pusi, HaOJIOIeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuxa: peiieHre CUCTEMbl YPaBHEHHM, THHEHAsS QYyHKIUsA, mapado-
na, runepoosia, ux rpaduku U CBOMCTBA, TPUTOHOMETpUYECKHUE (YHKIIMU: CUHYC,
KOCHHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEK-
TOPBI U UX TIPOCKIIMKM HA OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B XKUBOU mpupoje, nuddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEI, KUJIKOCTEH U ra-
30B, JIEKTPUUYECKUE CBOMCTBA METAIIIOB, 3JIEKTPOJUTUYECKAS AUCCOLIMAIUS, Tallb-
BaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0aApOMETP, TEPMOMETP.



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, TEXHOJIOTHUHU TOTY-
YEHUSI COBPEMEHHBIX MaTEpPUAJIOB, B TOM YHCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIO-
TUHU, DJJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, KCEPOKC,
CTPYWHBIN MPHUHTEP, JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, AIEKTPOOCBETUTEIBHEIC
puOOPHI, TAJIbBAaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTosiHHBIE MarHuTHl. B3anmoaelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuT-
Hoe mosie. BekTop mMarHuTHON WMHAYKUMH. [IpuHIMN Cyneprno3uiiuu MarHUTHBIX
nojei. JIunun MarHuTHOW MHAYKUMM. KapTrHa NMHUNA MarHUTHOW MHAYKIHWH TO-
JIs1 IOCTOSTHHBIX MarHUTOB.

MarauTtHoOE o€ MpOBOAHUKA ¢ TOKOM. KapThHa NMHUNA MHAYKIIUU MarHuT-
HOTO TOJIS1 JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IMTPOBOJHU-
Ka, KaTylKy ¢ TokoM. OnbIT Ipcrena. BzaumoieiicTBrue MpoOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJjieHUE. J[BH>KeHUE 3apsiHKEHHOM YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBreHME 3IIEKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYK-
UK. DJNEKTPOJBHKYIIAs CUJIa MHAYKIIMU. 3aKOH JJICKTPOMArHUTHOW WHIYKIIUU
Qdapajest.

BuxpeBoe aniekTpruueckoe mnojie. IIEKTPOABMKYIIAs CUla UHAYKIWHU B MPO-
BOJIHUKE, IBUXKYIIEMCS MTOCTYIATEIBHO B OJTHOPOJHOM MarHuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTD. SIBIEHHE CAaMOMHIYKIHMH. DJIEKTPOABHKYIIAS CHJIA CaMO-
WHYKIIH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE Mar-
HUTBI, 3JIEKTPOMATHUTHI, 3JIEKTPOJBUIaTEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CUIIbI UHAYKIMU OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO TMOTOKA.

SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3y4yeHne MarHuTHOTO I0JIS KaTyIIKH C TOKOM.

HccnenoBanne n1eMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccenmenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbIE KONEDAHUA

KonebarenbHast cucrema. CBOOOHBIE MeXaHUUYECKue KoyieOanus. I'apMoHu-
yeckue konebanus. [lepuos, yacrota, ammintyaa u pasza konedbanuii. [IpyxuHHBIN
MasTHUK. MaTeMaTH4ecKuil MasiTHUK. YpaBHEHHE TapMOHMYECKHX KOJICOaHUH.
[IpeBpailieHrie YHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHUs B HUJle-
ATBbHOM KO0JIEOATEITLHOM KOHTYpE. AHAJIOTUSI MEXITY MEXaHWUYECKUMH U IJIEKTPO-
MarHuTHeIMH KosieOanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUS DHEPTUU B
UJIcATbHOM KOJICOATEIIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennsbiii Tok. CHHYyCOUAANbHBIN MEPEMEHHBIH TOK. MOIIHOCTH mepe-
MEHHOTO TOKa. AMIUTUTYHOE U JEHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKA M HaIpsiKe-
HUSL.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHUM JJICKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoOJaeOATeIbHON CUCTEMBI (MPYKUHHBIA WU Ma-
TEeMAaTUYECKUI MasiTHUK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmnronenue pe3onaunca.

CBOOOHBIE IEKTPOMATrHUTHBIE KOJICOaAHUSI.



OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mipu mocIie10BaTeIbHOM COECIMHEHUU PE3UCTOPa, KATYIIKA WHYK-
TUBHOCTH M KOHJEHCATOpa.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpHUOJa MaJbIX KoJieOaHUI Tpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKAa B LEMU W3 MOCIEN0BATENBHO COCIUHEH-
HBIX KOHAEHCATOPa, KaTyIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCIOBUS pacnpoctpaneHus. [lepuoa. Cxopocts 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. CKopocTh dJIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3MeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue ycTpoucTBa U MPAKTUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HH-
CTPYMEHTHI, YJIbTPAa3BYKOBAsl JUArHOCTHKA B TEXHUKE U MEIAUIIMHE, paaap, paauo-
NpUEMHUK, TEJIEBU30p, aHTeHHa, TesiepoH, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Kone06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaGmronenue uatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJ0M W 4a-
CTOTOM KOJeOaHU.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, IPEIIOMIIEC-
HUE, ToJIsIpu3aus, Tudpakivs, HHTepdepeHITU.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmonuHeiHOE pacpOCTpaHEHUE CBETA B OJHO-
ponHoit cpene. JIyu cBeta. ToOUeUHBIN HCTOYHUK CBETA.



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

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroia MNOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Jucnepcus ceera. CrnoxxHbIi cocTtaB Oenoro ceeta. [Iger.

Cobuparomie u paccenBaroniie JuH3bl. ToHKas nuH3a. OKyCHOE paccTosi-
HUE M ONTHYECKas cuiia TOHKOW JuH3bl. [locTpoeHne m3oOpakeHuil B coOuparo-
X U PacCeHBAIOIIMX JUH3aX. Popmylia TOHKOM JIMH3bI. YBEIUYEHUE, JaBAEMOE
JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON 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 U MPAaKTUYECKOE MPUMEHEHHUE: OYKH, Jiyna, Goro-
anmnapar, MPOEKIMOHHBIN ammapar, MUKPOCKOM, TEJIECKON, BOJOKOHHAs OMNTHKA,
nu(dpakMOHHAs PEIETKA, TOJISIPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKONA.

Hab6mronenue naTepdepeniinu cBera.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

ITonydyeHue cekTpa ¢ TOMOIIBIO IPU3MBL.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Habmonenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuvl

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaOnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH



['panubl MPUMEHUMOCTH KJIACCUYECKOW MeXaHWKW. [locTynarel cnennanb-
HOW T€OPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJIYJSI CKOPOCTH CBETA B BaKYy-
yMe, IPUHLIAIT OTHOCUTEIbHOCTH DUHINTENHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIECHUE BPEMEHH U COKPAILCHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOS.

Paznea 7. KBanToBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITyJbC (POTOHA.
OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aK0oHBI

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

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpoucTBa U MPaKTUYECKOE NMPUMEHEHUE: POTOdIEMEHT, (o-
TOJATYUK, COJTHEYHAsi OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[InanerapHas monens atoma. [loctynarsl bopa. Mznydyenue u norsiomenue GoTo-
HOB IIPU NEPEX0/Ie aTOMa C OJIHOTO YPOBHS SHEPruu Ha Apyroi. Buasl ciekTpos.
CrexTp ypoBHEH SHEPTUM aTOMa BOJAOPO/A.

BousiHOBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

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

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue inHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

Habnrogenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, TOKa3bIBAIOIIUE CIOXKHOCTh CTpOoeHHUs siapa. OTKpbITHE pa-
nuoakTuBHOCTU. OnbITel Pe3epdopaa nmo onpeneneHnio coctaBa paguoakTUBHOTO
usnyyeHus. CBoiictBa anbda-, 6eTa-, raMma-u3aydeHus. BiausHue paanoakTHBHO-
CTH Ha KUBbIC OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI AEPHON YIHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GM3HYECKOM KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

Otanbl pa3BUTHUS aCTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bup 3Bé3nnoro Heba. Co3Be3nus, spkue 3BE3/bl, TIaHEThI, UX BUAUMOE JIBU-
JKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHasi akTUBHOCTh. MIcTounuk sHeprun CoJiHia U 3BE31. 3BE3-
JIbl, UX OCHOBHBIE XAPAKTEPUCTUKU. J[MarpaMma «CIEKTPAIbHBINA KJIACC — CBETH-
MOCTBY». 3BE3JBI TJIABHOM MOCJIEAOBATEILHOCTH. 3aBHCHMOCTh «Macca — CBETHU-
MOCTB» JUISl 3BE3]l IJIAaBHOM IMOCIIEIOBATEIbHOCTU. BHYTpeHHEE CTpOeHHE 3BE3Z.
CoBpeMeHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U dBoJifoluK CoJTHIIA U 3BE3I.
DTaIbl )KAU3HU 3BE3.

Muieunsiii [Iyts — Hama ["anaktuka. [Tonoxenne u neukenue Cosnia B ['a-
nakTuke. Tunel ranakTuk. PaguoranakTuky U KBa3apbl. YEpHBIE ObIPHI B siApax ra-
JIAKTHK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macmrabnas crpyktypa Beenennoii. MeTaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaGnroneHnus: HeBOOpYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
IPUIIOKEHUHN ISl OTIpeeNICHUs TIOJ0KEHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpPHOro MOJyIIApHs U IPKUE 3BE3/bL.

HaoGmronenus B Teneckon JIlyHsl, mutaneT, Miteanoro Ilytu.

O6o01maromee NMOBTOPEHUE

Ponb (u3uKu 1 aCTpOHOMUU B S3KOHOMHYECKOM, TEXHOJIOTMYECKOM, COLIMAIb-
HOM M 3TUYECKOU cdepax NesaTeTbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKHU U acTpo-
HOMMHU B COBPEMEHHOM Hay4yHOH KapTHHE MHpa, pojib (pusnueckoi Teopuu B hop-
MUPOBAaHUU NPEJCTaBICHUN O (PU3MUECKON KapTHHE MHUpa, MECTO (PU3MUECKON
KApTUHBI MUpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IMpEACTaBIIe-
HUW O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

Nzyuenue xkypca gusuku 06a30Boro ypoBHs B 11 kiacce ocyliecTBIsieTCs €
y4€TOM COZepKaTeNIbHbIX MEXIPEIMETHBIX CBsSI3eH C KypcaMu MaTeMaTHKH, Ouo-
JIOTUU, XUMHH, Teorpaduu U TEXHOJOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (haKT, runoTe3a, puznyeckasi BEIMUYUHA, 3aKOH, TEO-
pusi, HaOJIIOIEHKE, SKCTIEPUMEHT, MOJIEJIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHM, TPUTOHOMETpUUYECKUEe (QyHK-
LN CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXK-
JIECTBO, BEKTOPHI U UX MPOCKLIHUHA HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3-
BOJIHBIE 3JIEMEHTAPHBIX (PYHKIMIA, TPU3HAKHU [1OJ00US TPEYrOJbHUKOB, ONpeere-
HUE TUTOIIAAN TUIOCKUX (UTYp U 00BEMA Tel.

buonoeusa: snekTpuueckue sIBICHUS B )KUBOW NMPUPOAE, KoJeOaTelbHbIE 1BU-
JKEHUS B )KUBOM IIPUPOJIE, ONITUYECKUE SIBIICHUS B KMBOM MPUPOJE, ACUCTBUE pa-
JIMalNY Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJl, KPUCTAJUIMYECKast CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 0Opa30BaHUS KPUCTAJUTMUYECKOW PEMIETKH, CTEKTPaJIbHBIA aHa-
3.

l'eocpagpusa: MarHuTHBIE MOJIOCA 3€MJIM, 3alieKU MArHUTHBIX Py, (oTo-
ChEMKA 3€MHOM NTOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICEHHM.

Texnonoz2ua: TAHUM JIEKTPONEPENAY, T€HEPATOP MEPEMEHHOIO TOKA, JJIEK-
TPOABUTATENb, UHAYKIMOHHAS NI€Yb, Pafap, paAuONPUEMHUK, TEIIEBU30p, AaHTCHHA,



tenedon, CBY-meyb, MPOEKITMOHHBIN ammapaT, BOJOKOHHASI ONTHKA, COJIHCYHAsS
Oatapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yaeOHOTO mpeameta «Du3uka» Ha ypoBHE CpemHEro oOIIero o0-
pazoBanusi (0a30BbIil ypOBEHB) ITOJKHO OOECHEUUTh JOCTUXKEHUE CIEIYIOLIUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpa)xaTh TOTOBHOCTh M CIOCOOHOCTHh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHOP-
MUPOBAHHOW BHYTPEHHEW MO3ULKEN JIMYHOCTHU, CUCTEMON LIEHHOCTHBIX OPUEHTA-
WA, TTO3UTUBHBIX BHYTPEHHUX YOEXKIEHUW, COOTBETCTBYIOIIMX TPATUIIUOHHBIM
LEHHOCTSIM POCCUICKOrO OOLIECTBA, PACHIMPEHHE XU3HEHHOI'O OIbITa M OIbITa
JIEATEIIBHOCTH B IMPOIECCE Peaau3alii OCHOBHBIX HAIPABICHUI BOCIUTATEIbHOU
NEATEIIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

MPUHATHE TPAJAUIMOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTHUUECKHX U JEMO-
KpaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKONM TPAKIAHCKOW HIACHTUYHOCTH, MAaTPUOTH3-
Ma;

[IEHHOCTHOE OTHOIIEHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, JOCTHKEHUSM POC-
CUUCKHX YUEHBIX B 00J1aCTH (PU3MKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pPa3lu4HbIM cdepaM MpodheccCHoHANIbHON eSTENbHOCTH, B TOM
YHCIIe 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 TPOTSYKEHUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C(pOPMUPOBAHHOCTH IKOJOTHUYECKON KYJIBTYpbI, OCO3HAHUE IJ100aJILHOTO Xa-
pakTepa dKOJIOrMYECKHUX MpodIIem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

pacCIIMpPEHNE ONBITA NEATEIBHOCTH JKOJIOTMYECKON HAITPABICHHOCTH HA OC-
HOBE UMEIOIIMXCS 3HAaHUH 10 PU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LIEHHOCTH HAyYHOU JEATEIIBHOCTH, TOTOBHOCTH B IIPOLIECCE H3Y-
YeHUsI (PU3UKHU OCYLIECTBIATh IMPOEKTHYIO M HCCIEN0BATENIbCKYIO JIEATEIbHOCTh
WHJVBUAYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3zoBble Jiornueckue aelcTBUA:
CaMOCTOSITeTILHO (POPMYITMPOBaTh M aKTyaJIUW3HPOBaTh MPOOJIEeMy, paccMar-
pUBaTh €€ BCECTOPOHHE;
ONPEAEHATh LEMU ACATEIBbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUH UX HO-
CTHIKCHUS,
BBISBJISITh 3aKOHOMEPHOCTH W IIPOTHBOPEUMS B PacCMaTpHUBACMBIX (pU3HUC-
CKMX SIBJICHHUSX,
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBATH ¥ BBITIOJHATH PA0OTY B YCIOBHSIX PEATHHOTO, BUPTYaJIbHO-
ro U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KITFOUEBBIMH TIOHITHIMU U METOAaMH (-
3UYECKON HAYyKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEI0BATEIbCKON U MPOSKTHON AESITENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIA/IETh BUJAMHU JIEATEIBHOCTU IO MOJyYEHHUIO HOBOI'O 3HAHMs, €ro MHTEp-
npeTaluu, TpeoOdpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX CUTYaIUsIX, B
TOM YHUCJIE TIPH CO3JJaHUH YU€OHBIX MPOEKTOB B 001acTH (HU3HKH;

BBISIBJISITh IPUUMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3a7ady, BbI-
JIBUTATh TUIOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHTBI AJIs JOKa3aTeIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJIYUYECHHBIE B XOJI€ PEIICHUS 3a]a4H Pe3yIbTaThl, KpUTHIE-
CKHU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCJIOBH-
AX;

CTaBUTh M (OPMYJIMPOBaTh COOCTBEHHbIE 33Jlaul B 00pa3oBaTENIbHOM jes-
TETBHOCTH, B TOM YHUCJIE NIPU U3yUYCHUHN (PU3UKHU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTDH 3HAHUA MO (PU3NKE B MPAKTUIECKYIO 00JIACTh KU3HEACS-
TEJIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBISTh MOUCK, aHAJIU3, CH-
CTEeMaTHU3AIMI0 U WHTEPIIPETANIO HH(DOPMALIUY PA3IUYHBIX BHIOB B (HOPM TIpe-
CTaBJICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh CPeICTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIO-
TMid B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX 3a/1a4 C
COOJII0/IeHNEM TpeOOBaHUN SPrOHOMUKH, TEXHMKU O€30MaCHOCTH, TMTHEHbI, pe-
cypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON Oe3-
OIaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEPKAaHUS B PANUYHBIX (hopMaTax ¢ ydé-
TOM Ha3Ha4YeHHWs WHGOpPMAIMU M 1EJICBOW ayIUTOPUH, BBHIOMpas ONTUMAIbHYIO
dbopMy nIpeICTaBIECHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJIATH OOLIEHNE HA YPOKaxX (PU3UKU U BO BHEYPOUHOU JESATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYallMil U CMATYaTh KOH(IUK-
THI,



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpAaTh TEMAaTUKY U METOJbl COBMECTHBIX ACUCTBUN C Y4ETOM OOIIMX MH-
TEPECOB U BO3MOXKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

IPUHUMATh 1EJIM COBMECTHOM JESTEIIBHOCTH, OPraHU30BbIBATh U KOOPIUHHU-
poBaTh JEHCTBUS MO €€ JTOCTHKEHUIO: COCTABIIATh IUIAH JCHCTBUI, pacnpenensirb
poJIu C y4ETOM MHEHMI yYaCTHUKOB, OOCYXAaTh PE3yJIbTaThl COBMECTHON paOOTHI;

OLIEHMBATh KAaue€CTBO CBOETO BKJA/Ja M KaXJOr0 Y4aCTHMKA KOMaHAbI B 00-
U pe3yabTaT MO pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBbIE MIPOEKTHI, OLIEHUBATh UAEH C MO3UIIMH HOBU3HBI, OPUTH-
HaJIbHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B Pa3IUYHBIX CUTYya-
LUSX, IPOSIBISATH TBOPUYECTBO U BOOOpAKEHHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATH MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(GU3UKK U aCTPOHOMMH, BBISBIISITH MPOOJIEMBI, CTaBUTh U (POpMyIUpOBaTh COO-
CTBEHHBIE 33]]a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PEIIEHUS PACYETHBIX U KAYECTBEHHBIX 3a-
Jlad, IJIaH BBIMOJIHEHUS MPAKTUYECKOM padoThl ¢ yU4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBET-
CTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO SPYAULUMU B 001acTH (HU3u-
KU, IOCTOSTHHO MOBBIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHbII YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEJISAM;

BJIa/Ie€Th HABBIKAMH MO3HABATEJIbHOM peduieKCHM KaK OCO3HAHHWS COBeplIae-
MBIX JEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJITATOB U OCHOBAHMUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCHH VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peleHus;

YMETh OLICHUBATH PUCKH M CBOEBPEMEHHO NPUHUMATh PELIEHUS 10 UX CHU-
KEHUIO;



IIPUHAMATh MOTHBBI M apTyMEHTBI IPYTUMX IPU AHAIN3E PE3YyIbTAaTOB JEs-
TEJIbHOCTH;

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI M apTyMEHThI APYTHX IIPU aHAJIU3€ pPe3yJbTaTOB JCs-
TEJIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce nOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOIPAMMEBI
1o (¢u3MKe g YPOBHS CpelHEro oo0iero oopa3zoBaHust y oOydaroluXcsl COBEP-
IIEHCTBYETCSI SMOLMOHAJIBHBIA HWHTEIUIEKT, Mpeanojaraiomui chopMHUpOBaH-
HOCTB!

CaMOCO3HaHUS, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHUE, BUJETh HANPABICHUS Pa3BUTHsI COOCTBEHHOW 3MOIMOHAIBHOM CQEPHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHNUs, BKIKOYAIOIIETO CAMOKOHTPOJIb, YMEHUE [IPUHUMATDH OT-
BETCTBEHHOCTb 32 CBOE MOBEJIEHNE, CIIOCOOHOCTh aAaNTUPOBATHCS K AMOI[MOHAIIb-
HBIM U3MEHEHHUSM U MPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIEJIH U
yCIexy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JACHCTBOBATH UCXOJS U3 CBOUX BO3-
MO>KHOCTEM;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHHE
JIPYTUX, YUYUTHIBaTh €ro MpPU OCYIIECTBICHUH OOIIEHHUS, CIOCOOHOCTh K COYYB-
CTBHIO Y CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MeCTO (pu3uku B OPMHUPOBAHUU CO-
BPEMEHHOW HaYyYHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHO-
JIOTHM, B IPAKTUYECKOU AEATEITBHOCTH JIFOJEH;

YUYUTBIBATh TPAHUIIBI MPUMEHEHUSI U3YUYEHHBIX (PU3NUECKUX MOJENei: MaTe-
puanbHas TOYKa, MHEPIHAIBbHASI CUCTEMA OTCUYETA, aOCOIOTHO TBEPAOE TETIO, HJIe-
aJbHBINA I'a3, MOJEIIM CTPOEHHUSI Ta30B, KUJIKOCTEU U TBEPABIX TEJI, TOUCUHBIN AJIEK-
TPUYECKUI 3aps]l IPU PEeIIeHUU DU3NUECKUX 3a]1a4;

pacrno3HaBaTh puU3MUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJIMHAMHUKHA: PAaBHOMEPHOE M PABHOYCKOPEHHOE IPSMOJIMHEWHOE JIBUXKE-
HUE, CBOOOIHOE TAJICHUE TeJ, ABMKCHUE M0 OKPY>KHOCTH, WHEPITUS, B3aUMOJICH-



ctBue Ten, quddysus, OpOyHOBCKOE ABMKEHUE, CTPOCHUE JKUIKOCTEH U TBEPABIX
TE€J, U3MEHEHNE 00bEMaA TeJl IPU HarpeBaHUU (OXJIAXKACHUH), TEIJIOBOE PaBHOBE-
CUE, HCIIApEHUE, KOHACHCALMs, IUIABJICHUE, KPUCTALIM3ALMS, KHUIIEHUE, BIIAaXK-
HOCTh BO3/yXa, MOBBILIEHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM CO-
Cylle, CBSI3b MEXK/y MapaMeTpaMH COCTOSIHHS raza B U30IMPOLIECcCax, dIEKTPU3ALIMS
T€J, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3NUECKUE BEIMUUHBI:
KOOpJIMHATa, MyTh, TIEPEMENICHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, cuja, UM-
nyJIbC Tella, KWHETHYeCKasi SHEPrus, MOTEHIMaIbHAs YHEPTUs, MEXaHUYEeCKas pa-
00Ta, MEXaHWYeCKasi MOIIHOCTh; MPU OMHCAHUM MPaBUIBLHO TPAKTOBATh (pU3MUe-
CKUW CMBICII UCHOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHHIIbI, HAXOAHTH
(bopMyIIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIMYUHY C JIPYTUMU BEJIMYMHA-
MU;

ONMCHIBATh M3YyYEHHBIC TEIUIOBBIE CBOWCTBA TEJI U TEILIOBBIE SIBICHUS, HC-
1oJIb3ysl (PU3MYECKUE BEIMUYMHBL: JABJICHHUE ra3a, TEMIEpATypa, CPEeIHsAs KUHETH-
YecKas PHEpPrusi XaoTUYECKOro JIBMXKEHMSI MOJIEKYJ, CPEIHEKBaJpaTU4HAas CKO-
pPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs, paboTa ra3a, Kodd-
(GUIUEHT TOJE3HOTO ACHCTBUS TEIIOBOTO ABUTATENs; MPU OMUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UUYECKUIN CMBICI UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYEHUS U €1U-
HULbI, HAXOAUTHh (POPMYJIbI, CBSI3bIBAIOILINE JAHHYIO (DU3NYECKYIO BEIMUUHY C JIPY-
TMMH BEJTHYMHAM;

OIMCHIBATh U3YYECHHBIE FIEKTPUUECKUE CBOMCTBA BEIIECTBA U ICKTPUUECKUE
sBJIeHUs (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
IIEKTPUYECKOE T0JI€, HANPSKEHHOCTD IOJISA, MOTEHIMAN, Pa3HOCTh MOTEHLIUAJIOB;
IIPU ONMKMCAHUM MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICT UCIOJIb3YEMbIX BEJH-
YUH, UX 0003HAYEHUSI U €IMHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIIME JAHHYIO
(PM3UUECKYIO BEIMUMHY C JPYTUMH BEINYHHAMY;

aHaJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBICHMS, UCHONB3YS (U3NUYECKUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXPaHEHHUS MEXaHUYECKON AHEPTuH, 3aKOH COXPAHEHHUs UMITYJIbCa, MPUH-
LU CYNEePIO3ULMKA CUJI, TIPUHIIMI PABHOIPAaBUs WHEPUUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, A30BbIE 3aKOHBI,
CBSI3b CPEJHEH KWHETUYECKOW SHEPTUU TEIJIOBOTO JBHKEHHS MOJIEKYN C abco-
JIFOTHOM TEMIIEPATYPOU, TIEPBBIM 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS DJICK-
TPUYECKOTO 3apsiaa, 3akoH KylloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (popMyiiu-
POBKY 3aKOHA, €r0 MaTeMaTUYEeCKOE BBIPAKEHHE M yCIOBUS (IpaHUIIbI, 00JIACTH)
PUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPHUHIIUIBI JECHCTBUS MAIlIWH, MPUOOPOB W TEXHUYE-
CKUX YCTPOMCTB; pa3nuyaTh YCJIOBUSA HUX O€30MacHOTO HCIIOJIb30BAHUS B TOBCE-
JTHEBHOM KU3HHU,

BBITIOJIHATD DKCIEPUMEHTHI 10 UCCIEIOBAHUIO (PU3MUECKUX SIBJICHHUM U TPO-
I[ECCOB C UCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUM, MPU 3TOM (HOpMy-
JUPOBATh TIPOOIeMy/3aaqy U TUIIOTE3Y YIEOHOTO IKCIIEPUMEHTa, COOMPATh ycTa-
HOBKY M3 NPEIJIOKEHHOTO O0OpYAOBaHMs, MPOBOJUTH ONBIT M (DOPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, MTPU
ATOM BBIOMpATh ONTUMAIBHBIN CIIOCOO U3MEPEHUS U UCIOIb30BATh U3BECTHHIC ME-
TOJbI OLIEHKH MTOTPEIIHOCTEN H3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEJIMYMHAMHU C HCIIOIb30-
BaHHUEM MPSIMBIX U3MEPEHUMN, IPU FITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHUPOBATH
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 3KCHEpHUMEHTa, Y4eOHO-UCCIEA0BATENIbCKON U MPOESKTHOU nies-
TEJIBHOCTH C UCIOJIb30BAaHUEM HM3MEPUTENBHBIX YCTPOUCTB U Ja0OPaTOPHOTO 000-
pYyJlOBaHUs;

peuaTh pacu€THbIE 3a/1a4U C SIBHO 33JIaHHOM (PU3NYECKON MOAEIBIO, UCIIOJIb-
3ysl U3MUECKHUE 3aKOHBI M MTPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4d BbIOU-
paTh GU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUECKUE BEITUYUHBI U (POPMYIIbI, HEOO-
XOAUMBIE JIsl €€ PElIeHUs], IPOBOJUTh PAaCUYEThl U OLIEHHBATHh PEATBHOCTH IMOJY-
YEeHHOTO 3HAYCHUS (PU3HUECKOU BEIIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOil Ha MU3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U-
3UYECKHUE SIBICHUS;

WCITIOJIB30BATh TMPU PEIICHUH y4eOHBIX 33Jlad COBPEMEHHbIE MH(POPMAIIUOH-
HbI€ TEXHOJIOTUU JJI TIOMCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETAIIMU U TIPE/ICTaBIIe-
HUs y4eOHOM M Hay4HO-TIOMYJSPHOW MH(POpPMALMH, MOIYYEHHON U3 pa3InyHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MMOTYyYaEMYI0 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 (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B IPYMIE C BBHITOJHEHHEM PA3IMYHBIX COLMAIBHBIX POJIEH, TUIAHU-
poBaTh pabOTy TPYIIIbI, PAMOHATBEHO PACHpeesITh 00S3aHHOCTH U TUIAaHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aIEKBaTHO OLIEHUBATh BKJIAJ KaxK10-
ro U3 YYaCTHUKOB I'PYIIIBI B pELHICHUE paccMaTpUBaeMO MPOOIIEMBI.

K konny oOyuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JEMOHCTPHUPOBATH Ha MPUMeEpPax pojib U MecTO GU3UKH B (OPMHUPOBAHUU CO-
BPEMEHHON Hay4YHON KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U TEXHO-
JIOTUH, B MPAKTUYECKOMN NIEATENbHOCTH JIIO/IeH, IEJOCTHOCTh M €IMHCTBO (hr3Uye-
CKOW KapTUHBI MUDPA;

YUHUTHIBATh TPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJENEi: Touey-
HBII JJIEKTPUYECKUN 3apsfl, JIyd CBETA, TOUECUHBI UCTOYHMK CBETA, SIEPHAS MO-
JIeJIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTIO Spa MPH pelIeHnn (U3NIECKUX 3ajay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PU3HMKU: DJIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, IEKTPOMAarHUTHAsI MHIYKIIMS, IEMCTBUE MATHUTHOTO IOl HA MPOBOJ-
HUK C TOKOM W JBIXYIIUNCS 3apsij, 3JEKTPOMarHUTHbIE KOJEOAHUS U BOJIHBI,
IpSIMOJIMHEMHOE pacHpoOCTpaHEHUE CBETa, OTpakKeHHe, MpejoMieHue, uHTepde-
peHuust, Tudpakiys U NoIsIpU3alus CBETa, TUCTIEPCHs CBETA, POTOIIEKTPUUCCKUN
ahdext (botorddexr), cBeTOBOE NaBiIeHUE, BOSHUKHOBEHUE JIMHEMYATOrO CIIEK-
Tpa aTOMa BOJOPO/a, ECTECTBEHHAsI U HCKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHUE, AIEKTPUUECKYIO TPOBOAUMOCTD PA3IMYHbIX CPEM) U ANEKTPOMArHUT-
HbI€ SIBJIEHUS (TIPOLIECCHI), UCIOJIb3YA (PU3NUECKUE BEIMYMHBI: SJIEKTPUUYECKUN 3a-
psid, cuila TOKa, AJIEKTPUYECKOE HANpsHKEHHE, DJIEKTPUYECKOE COMPOTUBIICHHUE,
pa3HOCTh MOTEHIMAJIOB, AJIEKTPOJBIIKYILAs cujla, paboTa TOKA, MHIYKIUS Mar-
HUTHOTO T0JIAA, cuia Amrepa, cuia JIopeHna, MHAYKTUBHOCTh KaTyIIKH, SHEPIUs
AIEKTPUYECKOTr0 MU MAarHUTHOIO MOJIEH, MEpPHOJ U YacToTa KosieObaHuil B koneda-
TEJILHOM KOHTYpE, 3apsii U CHJIa TOKa B MPOLECCe TAPMOHUYECKUX DJIEKTpoMar-
HUTHBIX KOJeOaHui, POKYyCHOE pacCTOSHUE U ONTHYECKask CUja JIMH3bI, IPU OIHU-
CaHUM TPABUJIIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIIONBb3YEMbIX BEIMYHH, UX
0003HAYEHHUS U €AUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOLINE JAHHYIO (U3HUe-
CKYIO BEJIMYMHY C IPYTUMU BETUYHMHAMMU;

OMKCHIBATh U3YUYCHHBIC KBAHTOBBIC SIBJICHMS W MPOLECCHI, UCHOIB3Ys (PU3U-
YECKHE BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa
CBETa, PHEPIHsl U UMITYJIbC (POTOHA, IEPUOJ TOJTypacHaaa, SHEPrus CBSI3U aTOM-
HBIX fJIep, IPU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3NYECKUIN CMBICI UCIIONb3Ye-
MBbIX BEJTUYHMH, UX 0003HAUYECHUS U €AUHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE



JTaHHYI0 (PU3UYECKYI0 BEIIMYMHY C APYTMMU BETUYMHAMHU, BBIUUCIATH 3HAUCHUE
(U3UYECKON BEIIMUNHBI,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHHS, UCIONB3YS (U3UUYECKUE
3aKOHBI M NMPUHIUIBL: 3aKOH OMa, 3aKOHBI [IOCJIE0BATEIBLHOTO U MApaIEIbHOTO
COEJIMHEHMSI TPOBOJHUKOB, 3aKoH J[xoyns—JIeHna, 3aKk0H 3J€KTpPOMarHUTHON UH-
OYKUWW, 3aKOH TPSIMOJIMHEWHOIO PAacHpOCTPAaHEHUs CBETA, 3aKOHBI OTPAXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHa st PoTodddekTa,
3aKOH COXpaHEHHs SHEPruH, 3aKOH COXPAHEHUS HMIIYJbCa, 3aKOH COXpPaHEHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO 4HMcIia, MOCTyaaTel bopa,
3aKOH paJiMOAaKTUBHOIO pacnajia, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHULbl, 00J1aCTH) MpUMe-
HUMOCTH;

OIIpPEENATh HAIIPABJIEHUE BEKTOPA UHIYKIIMU MarHUTHOT'O OJIS MPOBOJIHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTH U OINHUCHIBATH N300paKEHHE, CO3]aBAEMOE MIIIOCKUM 3€pKajiOM, TOH-
KOM JIMH30M;

BBITIOJHATH DKCIEPUMEHTHI 110 UCCIECTOBAHUIO (U3UYECKUX SIBJICHUNA U TPO-
LIECCOB C MCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEpPEHUM: MpHU 3TOM (HOopMy-
JUPOBATh MPOOIeMy/3aady U TUIIOTE3Y YYEOHOT0 IKCIIEPUMEHTa, COOMpaTh ycTa-
HOBKY M3 MPEJI0KEHHOTO O0OpYAOBaHMs, MPOBOJUTH OMBIT U (HOPMYIHUPOBATH
BBIBO/IHI,

OCYILECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
3TOM BBIOMpATh ONTUMAJIBHBINA CIIOCOO M3MEPEHUS U UCIOJIb30BaTh U3BECTHBIE Me-
TOJIbI OLICHKU MOTPENTHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEJIMYHMH C HCHOJIb30BAHHEM IMpsi-
MBIX W3MEPEHMI: PU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBAThH pe3yJibTa-
ThI MOJIYY€HHON 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH B BUJE TaOIMIl U rpaduKoB,
JIeN1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

co0Jro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro 3KCHEpPUMEHTA, y4eOHO-HCCIIeIOBATENbCKON U MPOEKTHOM Aes-
TEJIBLHOCTH C MCIHOJIb30BAaHUEM M3MEPHUTENbHBIX YCTPOUCTB U JabOpaTOpHOro 000-
pYJOBaHMS;

peliath pacu€THbIC 33Ja4u C ABHO 3a/laHHON (PU3UYECKON MOJIENbIO, UCTIOb-
3ysl U3MUECKHUE 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJauyd BbIOU-
paTh (PU3MYECKYI0 MOJEINb, BBIIETATh (PU3NYECKHUE BEIUYUHBI U (HOPMYIIbl, HEOO-
XOJUMBIE JIJIsl €€ pellieHus, MPOBOJUTh PACUEThl U OLIEHUBATh PEATbHOCTH MOJY-
YEeHHOT'O 3HaYEHUs (PU3NUECKON BETTMYHHBI,



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

UCIIOJIb30BaTh MPHU PEILICHUH YYEOHBIX 33[a4 COBPEMEHHblE MH(POPMAILMOH-
HbI€ TEXHOJIOTUH JJI IIOMCKA, CTPYKTYPUPOBAHUs, HHTEPIIPETALIMU U IIPEICTAaBIIC-
HUSl y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYYSCHHOW U3 Pa3IHMYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

INPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE 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
MIOBEJICHUS B OKPYXKAIOLIEH CpeJIe;

paboTaTh B IpyMIe C BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX pOJIEH, MIaHU-
poBaTh pabOTy IPYIIIbI, PAMOHAIEHO pacHpelesaTh 00S3aHHOCTH U TUIaHUPOBATH
NeSATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJIEKBaTHO OLEHUBATh BKJIAJ KaX10-
IO U3 YYaCTHUKOB I'PYIIIbI B pELIEHUE pacCMaTPUBAEMOU MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
. 1 2
21 Kunewarika 13 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1 2
22 Hunanika 13 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 9 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 13 1 9 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 12 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTostHUS BeecTBa. daso- 5 1 bubnuoreka [IOK

BBIC IICPCXOABI

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



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

Uroro mo pazueny 30
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTpOCTaTHI 14 1 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 19 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 33
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 10



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DIeKTpOMarHuTHas bubnuorexa [JOK
1.1 16 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 16
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 17 1 bubnmnoreka [JOK
' KoJIe0aHusI https://m.edso0.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 11 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
. 1
23 Onrika 17 3 https://m.edsoo0.ru/7f41c97c
Wroro no pazueny 45
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DNeMEeHThl KBAaHTOBOW ONTHKHU 8 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 3 1 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

13

24

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE
6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Htoro no pazneny 4
Pa3znen 7. HasBanue
Hroro 0
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
ara undpoBbie
Ne n/m Tema ypoka KonTpoabubie | IlpakTnueckue A op
Bcero u3ydeHusi | obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
®usuka — Hayka o npupoze. Hayu-
1/1 HBIC METO/IbI H}:)I;HaHI/IIZ[ (I))KII )Kany e 1 bubmmorexa [JOK
A 24 - https://m.edsoo.ru/ff0c32e2
ro Mupa
Poab un mecTo pusuku B hopmMupoBa-
2/ HUU COBPEMEHHOM HAyYHOU KApTUHBI 1 bubmuorexa [JOK
MHpa, B IPAKTUYECKON JEATEIBHOCTH https://m.edsoo.ru/ff0c33e6
monen
Kunematuka (13 gac)
Mexanunyeckoe aBuxeHue. OTHOCH-
TENBHOCTh MEXAHUYECKOTO JBHXKE- bu6mmoreka [IOK
3/1 1
Hus. [IepeMenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4/ PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBH)KEHUE https://m.edsoo0.ru/ff0c3620
5/3 I'paduku npsiMoIMHEHHOTO paBHO- 1
MEpPHOTO JIBHKECHUS
6/4 Pemrenue 3aau no reme «IpsMoIH- 1
HEWHOE PABHOMEPHOT'O IBUKEHUEY
275 PaBHOYCKOpEHHOE MPAMOJIMHEITHOE 1 bubnnoreka [HOK
JIBIDKEHHE https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

8/6

Pemenune 3agad mo teme «PaBHO-
YCKOPEHHOC ABUKCHHUEC

917

CBobOoHOe mageHue. Y CKopeHue
CBOOOIHOTO MMAIECHU

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

10/8

Kpuonuneiinoe npuxenue. [[pmxe-
HUE MaTePUAITBHON TOYKH IO OKPYXK-
HOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3ada

11/9

Jlaboparopnas pabotaNel «l3yue-
HUe [IBUKEHUS 110 OKPYKHOCTH

12/10

[TocrynarenbHOE U BpamiaTeabHOE
JBUKCHHUE a0COTIOTHO TBEPJIOTO Te-
na. MoMeHT cuibl. 11neuo cubl.
VYcnoBust paBHOBECUsI TBEPAOTO Tela

13/11

JlabopaTopHas pabora Ne2 Uccneno-
BAHME YCIOBUU PaBHOBECHS TBEPAOIO
TeJa, UMEIOLIETO OCh BPAILlCHUS.

Pemenne 3anad o reme «Ilocryma-
TEJIbHOE M BPAIIATSIILHOS JBIIKCHUEY

14/12

00600meHue TeMsl «Knaemaruka

15/13

KonTponbnas padora Nel mo teme
«Kunemaruka»

JIMHAMUKA (134)

16\1

[Ipunimn otHocuTensHOCTH ["anu-
nes. lHepiumanpHble CUCTEMBI OTCUE-
Ta. [lepssIii 3akoH HproToHa

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

17/2

Macca Tena. Cuna. [Ipunuun cynep-
no3unuu cwil. Bropoi 3akon Heroro-

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



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Ha JUJIs1 MATEPUAIIBHON TOYKHU

Pemenue 3agau Ha BTOpoii 3aK0H

18/3
Herorona
19/4 Tpernii 3axkoH HproTOHA [U1s1 MaTepu- bubnuoreka [IOK
AJIIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
20/5 Pemenue 3anay no Teme «3aKOHbI
Herorona»
3akoH BceMupHoOro taroreHus. Cumna
21/6 TsbkecTu. [lepBas kocMuyeckas bubnuorexa [JOK
CKOPOCTb https://m.edso0.ru/ff0c3d00
9917 Bec tena. HeBecoMmocTh
bu6mmoreka [IOK
23/8 . I'yka.
Cuna ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0c3e18
JlaGopatopnas pabota Ne3 «Hccneno-
BaHUE 3aBUCUMOCTU CHJ YIPYTOCTH,
24/9 BO3HUKAIOMIMX B MPYXHHE U PE3UHO-
BOM 00pas3Iie, oT ux nedopmaruu.
»
Cuna tpenus. Koadduunent tpenus.
95/10 Cuna conpoTHUBIIEHUS NPU TBUKEHUN bubnuotexa [JOK
TeJa B KUAKOCTH WIN ra3e https://m.edsoo0.ru/ff0c3f76
NabopaTopHas pabota No4 «3yuenue
PaTOPHaR P yqv bubnmoreka [JOK
26/11 JBUKCHHS OpYyCKa 10 HAaKIIOHHON

IIIIOCKOCTH»

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

27/12

O6o6watowmi ypok no teme «u-
HaMMKa»

28/13

KonTponbnas padorta No2 «J[mHamu-
Kay

3AKOHBI COXPAHEHMUA (9uac)

29/1

Nmnynbsc maTepuallbHONW TOYKH, CHU-
CTEMBbI MaTepUaIbHbIX TOYEK. VIM-
IyJIC CUJIbI. 3aKOH COXPaHEHHUS UM-
nynbca. PeakTuBHOE NBHKEHUE

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

30/2

Pemienue 3amad mo teme «3aKOHBI
COXPAHCHUS UMITYJIbCaA»

31/3

Pabora u momtHocTh cuiisl. Knneru-
Yeckasi SJHepTrus MaTepUalbHON TOU-
ku. Teopema 06 U3MEHEHUH
KHHETUYECKOW SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

32/4

[TorennmaneHas 31eprus. [lorenuu-
aJlbHAast SHEPTUS YIPYro 1edhopMUpo-
BAHHOU IpyKUHBL. [loTeHManbHasn
SHEPTHs TeJla BOJIU3U MOBEPXHOCTH
3emin

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

33/5

Pemenue 3amay o reme «Padora u
MOIIIHOCTE



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

34/6

IloTeHMAaNbEHBIC U HENOTCHIINAI-
HbIe cHIbl. CBS3b pabOTHI HETTOTCH-
[IMAJbHBIX CUJI C H3MCHCHHUEM MeEXa-
HHUYECKOW SHEPTUH CUCTEMBI TEIl.
3aKOH COXpaHECHHSI MEXaHUYECKOH
SHEpPruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

35/7

Jlaboparopnas pabota Ne5 «lccie-
JIOBaHUE CBSI3HM PabOTHI CHIIBI C U3Me-
HEHHEM MEXaHUYECKOHW SHEPTHH Tella
Ha MPUMEPE PACTHKEHHS PE3HHOBOTO
KTyTa»

36/8

O06o0uieHne Matepuania o teme «3a-
KOHBI JIBVDKCHHS»

37/9

KonTtpoabnas pa6ora Ne3 o reme
«.«3aKOHBI COXPAHECHHS B MEXaHUKE)

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

MOJIEKVYJIAAPHASA ®U3UKA

38/1

OCHOBHBIE MOJIOKEHUSA MOJIEKYJISAP-
HO-KMHETUYECKON TeOpUU. bpoyHOB-
ckoe asrkenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

39/2

Xapaxkrep ABHKEHUS U B3aUMOJEH-
CTBHUs 4acTUll Beuectsa. Monenu
CTPOEHHUs Ia30B, KUIKOCTEN U TBEP-
JBIX TN

40/3

Macca monekyn. KonnuecTBo Bee-
ctBa. [locrosunas ABoraapo



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Pemenue 3agau no teme «Macca Mo-

41/4
nexyin. KonuuecTBo BelecTBay
TernnoBoe paBHOBecue. TeMneparypa
42/5 u e€ usmepenue. lllkana remneparyp
Lenbcus
Wneansheiii raz B MKT. OcHoBHOE
43/6 s MKT bubmuorexa [JOK
M https://m.edsoo.ru/ffOc4fde
AbcoioTHas TeMnepaTypa Kak Mepa
CpeHell KHHETUYECKON S3HEPTUU bubnuoreka [IOK
4417
JBAKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeipona
Pemenue 3ana4 no teme «OCHOBHOE
45/8
ypaBHeHue MKT»
46/9 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
Pemenne 3amad o reme «I'a3oBbIe
47/10 8
3aKOHBI»
JlaGopatopnas paboraNe6 «Hccneno-
48/11 BAHME 3aBUCHUMOCTH MEXIy Iapamer-
pamMu COCTOSIHUS Pa3pesKeHHOT0 raza»
49/12 N3omnponeccel B U1€aIbHOM Ia3e U UX bubnnorexka [JOK

rpaduueckoe mpecTaBIeHue

https://m.edsoo.ru/ff0c570e

50/13

O06001menre MaTepuana 1mo TeMe
«MonekymnspHas HU3nKa»



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

TEPMOJNHAMUKA

BuyTpeHHss dHEeprus TepMOIUHAMH-

bubmuoreka [JOK

51/1 YEeCKOI CUCTEMBI M CLIOCOOBI e€ u3- httos://m.edsoo.ru/fOC552
MEHEHHUSI.
KonuuecTBo TemnoTs! u padora.
52/2 BHyTpeHHss sHEprust 0JHOATOMHOTO
UJeaJIbHOTO Ta3a
Pemenue 3apau no reme «BHyTpeH-
53/3 HSISL SHEPTHUS»
bu6nmoreka [JOK
S4/4 Buget Terionepean https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
55/5 KonndecTBO TEIUTOTHI MPH TEILTOTE- bubmmorexa [JOK
N https://m.edsoo.ru/ff0c5¢c36
penade. AnuabaTHBIN MpoIecc
56/6 I1epBbIil 3aKOH TEPMOAVHAMUKHU U bubnnorexka [JOK
€ro IIPpUMEHEHNE K U30IIpoleccaM https://m.edsoo.ru/ffOc5efc
57/7 Heob6patumocTh mporieccoB B mpHUpo- bubnmuorexa [JOK
ne. Bropoit 3aKk0oH TepMOJMHAMUKHA https://m.edsoo.ru/ff0c6230
58/8 punnun neiicteus u KI1J{ Terooit bubmuoreka [IOK
MaIlWHBI https://m.edsoo.ru/ff0c600a
59/9 Muxn Kapnuo u ero KI1/{
DKoJoru4eckue npooaeMsl TEII0-
60/10 sHepreTuku JlaboparopHas padora
«M3MepeHne TermI0eMKOCTH
61/11 O6o0maromuii ypok «MosekyspHas bubnmuorexa [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

¢uznka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938

62/12

KonrtponsHas pabora Ne4 o reme
«Monexynspaas ¢pusuka. OCHOBBI
TEPMOIUHAMHUKIY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

ATPEI'ATHBIE COCTOSHUA BEILIECTBA. ®A30BBIE IIEPEXO/IBI.(5 yac)

[TapooGpa3oBaHue U KOHICHCAITHS.
Hcnapenue u kurenue

bubmuorexa [JOK

63/1
https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTENIbHAS
BIQXXHOCTh Bo3ayxa. HaceieHHbIN
64/2 nap Jlaboparo IIL{}SI a60TaHJfJ'07 «M3- bubmmorexa LIOK
P patop p L https://m.edsoo.ru/ff0c64d8
MepeHUE OTHOCHTEIHHOH BIAXKHOCTH
BO3/IyXa»
TBépnoe teno. Kpucramumueckne u
65/3 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKHKue Kpu- https://m.edso0.ru/ff0c65f0
ctayuibl. COBpeMEHHbIE MaTepHaIbl
[InaBneHue U KpUCTAIUIU3ALINS.
66/4 V aenpHas TEINIOTA IJIaBJIEHUS bubmmorexa [IOK
' https://m.edsoo.ru/ff0c6708
Cybnumarus
VYpaBHeHHe TEII0BOro OanaHnca
- P BuGnorexa [IOK

https://m.edsoo.ru/ff0c6820

OJIEKTPOAMMTHAMUKA



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DJIEKTPOCTATHUKA (144ac)

68/1

OnexTpuzanys Tel. IeKTPUIECKUN
3apsa. JIBa BUia 3JIEKTPUYECKHX 3a-
psaoB

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

69/2

[IpoBoaHMKY, TUINEKTPUKU U TIOTY-
MIPOBOJIHUKU. 3aKOH COXPaHECHUS
ANEKTPUYECKOTO 3apsaa

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

70/3

BsaumopeiictBue 3aps/10B. 3aKOH
Kynona. TodyeuHslil aneKkTpudecKuit

3apsiz

bubmuorexa [JOK
https://m.edsoo.ru/ffOc6ce4

71/4

Pemenue 3anau no teme «3akoH Ky-
JIOHa»

72/5

Hanpsk€HHOCTB DIIEKTPUUECKOTO
nos. [IpuHIMI cynepno3suuuu deK-
TPUYECKUX TOJIeH. JInHUN
HaNPsKEHHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc6df2

73/6

PaGota cui aneKTpocTaTuyecKoro
noid. [lorenuuman. Pa3zHocTth
HOTEHIINAIOB

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6f00

7417

CBs13b MEXly HAIPSDKEHHOCTBIO U
HaIpsHKEHUEM

75/8

Pemenue 3agau no reme «Hanpsixen-
HOCTB. TTOTEHIIMAIIIO)

76/9

HpOBOI[HI/IKI/I " JUSJICKTPHUKHU B JJICK-
TPOCTATHUYCCKOM IT0JIC. I[I/IBJIQKTPI/I-
YCCKasA MpOHUIAaEMOCTb

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

77/10

DnekTpoéMkocTh. KoHniencarop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

78/11

DneKTPOEMKOCTh MIOCKOT0 KOHJIEH-
catopa. DHeprus 3apsyKEHHOTO KOH-
JieHcaropa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

79/12

Jlaboparopnas pabotaNe8 "Hzmepe-

HHUC BJICKTI)OéMKOCTI/I KOHI[CHC@.TOpa'

80/13

[Tpunuun neificTBys U NIpUMEHEHHUE
KOH/IEHCAaTOPOB, KOITUPOBAJILHOTO
anmapara, CTpyMHOro pHHTEpa.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHe AIIEKTPONpUOOPOB

81/14

KontponbHas pabota Ne5 1o teme
«INEKTPOCTATUKAY

3AKOHbI NMOCTOAHHOIO TOKA

DNEKTPUUECKUN TOK, YCIIOBUS €70

82/1 cyuiectBoBanus. [locTosiHHBIN TOK.
Cuna Toka.
83/2 Hanpsoxkenue. ConpoTuBienue. 3a-
koH Oma Ji71s y9acTka 1emnu
Pemrenue 3agad mo teMe «3aK0H
Oma
84/3
85/4 [TocnenoBarensHOE, MapaIeIbHOE, bu6mmoreka [IOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

CMCHIAHHOC COCANHCHUC ITPOBOAHU-
KOB.

https://m.edsoo.ru/ff0c74f0

86/5

Jlaboparopuas pabotaNe9 «3yue-
HHUC CMCITAHHOI'O COCANHCHUS PE3U-
CTOPOBY»

87/6

PaboTa 1 MOUTHOCTB AJEKTPHUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

88/7

Pemenne 3amau no reme «Coengune-
HHUE MTPOBOJIHUKOB. PaboTa u mMor-
HOCTB»

89/8

3axon OMa 11 TOJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe 3a-
MBIKaHHE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

90/9

JlaGopatopnas pa6oraNel0 «M13me-
penue D/IC uCcTOYHMKA TOKA U €ro
BHYTPEHHET0 CONPOTHUBIICHUS.

91/10

Pemrenne 3agau mo reme «3akon Oma
JUTSL TIOJTHOM LIEHIIN

92/11

DIeKTpOHHAas MPOBOJIMMOCTh
TBEPABIX METANIOB. 3aBUCUMOCTD
COIIPOTHUBIIEHUS] METAJUUIOB OT TEMIIe-
patypsl. CBEpXIIPOBOIUMOCTD

93/12

DIIEKTPUYECKHI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITY4YKOB

94/13

[TonynpoBOIHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBOAUMOCTb. CBOICTBa
p—nN-nepexona.

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

[TomynpoBOTHUKOBBIE TPUOOPEI

DNEKTPUUECKUN TOK B pacTBOpax U
pacIiaBax 3JEKTPOJIUTOB.

bu6mmoreka [IOK

95/14 1
DNEKTPONIUTHYECKAs JUCCOLIUALIHSL. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIeKTpUYEeCKUi TOK B razax. Camo-
. . bubmuorexa [JOK
96/15 CTOSATEIBHBIA M HECAMOCTOSATEIHHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mounnus. [1nazma
DnexTpuueckue mprudopsl U yCTpoii-
CTBa M UX MPAKTUYECKOE MPUMEHE-
97/16 uue. [IpaBuia TEXHUKU 1 bubmorexa HOK
P https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
98/17 O6o0maromuii ypok 1 bubnunorexa [JOK
«INEKTPOIMHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo teme
99/18 «Quekrpocraruka. [TocrosHHBIN 1 bubnuoreka [IOK
JJEKTpUUECKUil TOK. TOKM B pasnuy- https://m.edsoo.ru/ff0c8a8a
HBIX Cpeliax»
bubmuorexa [JOK
100 HpomexyroHas arrecTais 1 https://m.edsoo.ru/ff0c8c56
PesepBHbIit ypok. O600maromuii
101 P P K HHarot 1 bubnmoreka [JOK
YPOK TIO TeMe «RHHeMaTHiay https://m.edsoo.ru/ff0c8f6c
PesepBHbIit ypok. O600maromuii
102 YpOK 1o TeMe «J/{nHamuka 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 102 10



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

I'PAMME




[loypounoe nmanupoBanue 11 knacc

Nen/n Tema Ypoea Beero Konrpoabnbsie IIpakruuyeckue
padoThI padoTshI
1 ITocTosiHHBIE MarHUTHI U UX B3aUMO/ICH- 1 bubmuorexa [IOK
cTBHE. MarHuTHoeE MnoJe. https://m.edsoo.ru/ff0c9778
5 BekTop MaruuTHON MHAYKIMU. JInHUM Mar-
HUTHOW UHIYKIUU
MarsuTHoO€e noje IPOBOJHUKA C TOKOM.
3 OnbIT OpcTena. BzaumoaelicTBre npoBo/I- 1 buGnuorexa [IOK
https://m.edsoo.ru/ff0c98fe
HUKOB C TOKOM
4 Jlaboparopnast pabora «/3yueHue MarauT- 1 1 bubmuoreka [IOK
HOT'0 MOJISI KATYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
5 JleficTBrEe MarHUTHOTO TOJIsL HAa TPOBOJIHUK 1 1 bubnnoreka [JOK
¢ Tokom. Cuna Ammepa. https://m.edsoo.ru/ff0c9ac0
Jlaboparopnas pabota «VccnenoBanue nei-
6 CTBUS IMOCTOSTHHOTO MarHuTa Ha paMKy ¢ TO-
KOM»
€HCTBUE MarHUTHOTO TIOJISI Ha JIBIKYIITYTO-
7 f:lsl 3apshkeHHYo yactuny. Cuna Hopel}{’fa}., 1 bubnmorexa LOK
https://m.edsoo.ru/ff0c9df4
PaGora cunel Jlopeniia
Pemenue 3amau mo reme «MarHuTHOE TOJIE»
9 O06006menne maTepuana «MarHuTHOE TOJIE»
10 DnekTpomarauTHas HHAYKus. [IoTok Bek- 1
TOpa MArHUTHOW MHIYKIUU.
11 O/1C nHAyKIMU. 3aKOH JIEKTPOMarHuTHOM
12 JlabopaTtopHas pabota «lccnenoBanue sB- 1 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JICHHS DJIEKTPOMAarHuTHOW UHAYKIUK)

https://m.edsoo.ru/ff0cal50

13

14

15

WNHyKTUBHOCTD. SIBIICHME CaMOMHIYKINH.

O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISt KQTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuuyeckue yCTpoicTBa U UX MPUMEHE-
HUE: TOCTOSTHHBIE MarHUTBI, AIIEKTPOMArHu-
ThI, AJIEKTPOABUTATENb, YCKOPUTEIHU JIe-
MEHTapHBIX YaCTHUIl, MHAYKIIHOHHAS TI€Yb

O6o6maromuii ypok «MaraiutHoe mnoJje.
DNeKTPOMarHuTHAs WHIYKIIHS

bubnmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

16

Kontponbnas pabota nmo teme «MarauutHoe
nosie. DIeKTPOMAarHuTHasE UHIYKIUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0cad58

17

18

19

CB0OOIHBIE MEXaHNYECKIE KOIeOaHMs.
[IpyXMHHBIA 1 MaTEMAaTHYECKUI MasiTHUK.

I"apmonnueckue konedanus. YpaBHEeHHE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPTUHU

JlabopaTtopHas pabota «MccnenoBanue 3a-

BHUCUMOCTH NE€PHO/1a MaJIBIX KoJieOaHuil rpy-
3a Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a»

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcaf06

20

Pemenue 3anau «["apmonnueckue koneda-
HUSD

21

[IpencraBienue o 3aTyXaroMX KoiaeOaHU.
By eHHbIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc.

22

O060611eH1E TeMBI «MexaHnyeckue koieoa-
HUS»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

23

24

Konebartenbupiit KOHTYp. CBOOOIHBIC IJICK-
TPOMarHUTHBIE KOJIeOaHHs B UICaTBHOM KO-
nebaTeTbHOM KOHTYpE. AHAIOTHS MEXTY
MEXaHUYECKUMU H AJICKTPOMArHUTHBIMH
KOJICeOaHUSIMH

®opmyna Tomcona. 3akOH COXpaHEHUS
SHEPIUU B UJICAUTHHOM KOJICOATEIIbHOM KOH-

Type

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

25

BoinyXeHHBIE 3JIEKTPOMAarHUTHBIE Kosie0a-
Hus. Pemienne 3aiad no reme «rapMOHHAYE-
CKHE 3JIEKTPOMArHUTHBIE KOJIEOaHUS»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

26

27

28

[lepemennsblii Tok. CHHYCOMIATIbHBIN TIEpe-
MEHHBII TOK. MOITHOCTb MEPEMEHHOTO TO-
Ka. AMIUTUTYHOE U JEHCTBYIOIIEE 3HaUECHNE
CHUJIBI TOKA W HAIPSIKEHUS

EMKocTh 1 KaTyllka B Ier INEPEMEHHOT'O
TOKa.

Pe3onaHc B anekTpudeckoi 1enu. ABTOKO-
Je0aHusl.

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

29

Tpauchopmarop. I'eneparop nepeMeHHOTro
toka. [IponsBozacTBO, Nepenaya u norpeodiie-
HUE IJIEKTPUIECKON SHEPIUU

30

[TpousBoacTBO, Nepeaya u noTpedieHue
JIEKTPUUIECKON SJHEPTUU. DKOJOTUYECKHE
PHCKH PU TPOU3BOJCTBE IEKTPOIHEPTHH.
KynbTypa ncrosb30BaHus 31EKTPOIHEPIUH
B IOBCEIHEBHOM KU3HU

31

YCTpoicTBO M MPAKTUUECKOE TPUMEHEHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

ANIEKTPUYECKOTO 3BOHKA, FEHEpaTopa mepe-
MEHHOT'O TOKa, JIMHHUI dJIEKTpornepeaay

32 Pemenue 3anau o teme «Tpanchopmatop»

33 CamocrosiTenbHas paboTta o Teme «IJeK-
TPOMAarHUTHbBIE KOJICOaHUSI»
MexaHu4ecKue BOJIHBI, YCIOBHS PacIpo-

34 ctpanenus. [lepuoa. Ckopocth pacrpoctpa- bubmmoreka [JOK
HEHMS U JUIMHA BOJHBL. [lonepeunsie u https://m.edsoo.ru/ffOcca54
MIPOJIOJILHBIEC BOJIHBI
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnnorexa [JOK

35
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

36 Wnrepdepennus, nudpakuus u noiaspusa-
1M1 MEXaHUYECKUX BOJTH

37 Pemenue 3amau mo tem «MexaHHUECKHUE
BOJIHBI»

DNEeKTPOMAarHUTHBIC BOJHBI. Y CIIOBUS H3Y-
38 YEeHMsI 3JIEKTPOMArHUTHBIX BOJIH. DJIEKTPO- bubmmorexa LIOK
https://m.edsoo.ru/ffOccfeQ
MarHUTHEIE TOJIE.
39 DKcIepUMeHTaIbHOE OOHAPYKEHUE DIIeK-
TPOMArHUTHBIX BOJTH
40 N3zo6perenue paano C.C [lonoseiM. [Tpun-
[UIIBI PAJHOCBS3H.
41 Monaynsuusa u 1eTeKTUPOBAHUE
42 CBoiicTBa 21IeKTPOMAarHUTHBIX BOJH. Paguo-
JIOKAIs

43 [TonsiTue o TeneBuaeHNE. Pa3BUTUE CPEICTB
CBSI3U .

44 Kontponbnas padota «KonebaHus u Bo- bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

HBI»

https://m.edsoo.ru/ffOcc6f8

45 I'eomerpuueckas ontruka. CKOpOCTh CBETA.
[IpsamonHENHOE paCIIPOCTPAaHEHHUE CBETA B
16 P . epe Tp o P . bubnunoreka LIOK
OJTHOPOJTHOM C . TodeuHbI! UICTOYHUK
AHOPOAHON CpEA https://m.edsoo.ru/ffocd350
cBera. JIyd cBera
[Ipunnun [Noiirenca. Otpaxkenue ceera. 3a-
47 . OTpaxke CBeTa %oc OCHUE U300 bubmorexa LIOK
KOHBI OTPa)KEHUS CBETA. TpOCHHUE N300-
vp P https://m.edsoo.ru/ff0cd4e0
paXeHUH B IJIOCKOM 3epKajie
[Ipenomnenue cera. [lonHoe BHyTpEeHHEE
48 P n . yIP bubnuoreka [{OK
orpaxxeHue. [IpenenbHbIi yroJ MmoJHOro
P PeA yr https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKEHUS
49 JlaboparopHnast pabora «3mepenue mokasa- bubnnorexa [JOK
TeJs MIPEIIOMIICHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
50 Pemrenue 3amau mo Teme «mpenoMiieHue u
OTpa)KEHUE CBETA»
JIunzsl. [locTpoenne n3o0pakeHuii B JIMH3E.
51 o P N g bubnuoreka [{OK
OpMyJia TOHKOM JIWH3BL. Y BeTUYCHUE JINH-
PMY https://m.edsoo.ru/ffOcddle
3Bl
[Toctpoenue nzodpakenuii B munze. [pene-
52 JIbI MPEMEHUMOCTH T€OMETPUUYECKON OTITH-
KH.
53 Jlaboparopnas padota «lccrnenoanue
CBOMCTB M300paKEHUH B IMH3AX)
54 Pemenue 3agad mo teMe «JIMH3BDY
Hucnepcus ceeta. CokHBIN cocTaB 6e10ro
55 cgeta. L[Ber. JlabopaTopHas pabora
«Habmroienne qucrepcuu cBeTay»
56 WNurepdepentus creta. [I[pumeHeHne nH- bubnmoreka [JOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

tepdepenunn. Judpakuus ceera. udpak-
IIMOHHAS PENIETKA

https://m.edsoo.ru/ffOced22

Hudpaxius ceera. udpakiumonnas pemer-

S7
Ka

58 [Tonapuzauus ceera. [lonspusanus ceera

59 OnTudeckue MpuOOPHI M yCTPOMCTBA U
yCJIOBHS UX 0€30MaCHOT0 MPUMEHEHHUS

60 O006111eH1E TeMBI «ONTHKA»

61 CamocrositensHas padbora o reme «OnTu-

Ka»
['paHUIBI MPUMEHHUMOCTH KJIACCUYICCKOM

62 Mexanukd. [locTynarsl cnenuaibHOM Teo- bubnnorexa [IOK

https://m.edsoo.ru/ffOcf862
pUU OTHOCHTEITHLHOCTH

63 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3a- bubnnorexa [JOK
MEJICHHE BPEMEHH U COKPAILLCHHUE JTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISITUBUCTCKON Ya-

64 CTI/II_IIOLI. Cas3b M};ccmpc JHEprue U UMITYIIb- brbmmorexa LTOK

https://m.edsoo.ru/ffOcfc68
COM. DHEeprus MoKost

65 KonTponbnas padota «Ontuka. OCHOBBI bu6muoreka [JOK
CIIEIMATIBHON TEOPUH OTHOCUTEIBLHOCTI) https://m.edsoo.ru/ffOcf6f0

66 Bunel uznyuenus. crounnku cBera.

CHexTp " CIeKTPAIbHBIN aHAJIN3.

67 [Ixana 31€eKTPOMAarHUTHBIX BOJIH.
®opmyna [lnanka. OTKpeITHE U HCCIEA0BaA-

68 Hue poroaddexra. OnbiTe A. I'. CToseroBa bubmuoreka [IOK
3akonbl portorddexra paBHeHue «KpacHas https://m.edsoo.ru/ffOcffc4
rpanuna ¢porodddexra

69 ®dotonbl. KopmyckynspHO BOJTHOBOM J1ya- bubnuoteka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cffc4

TU3M. DHEprus U UMIyJIbC POoToHA.

https://m.edsoo.ru/ff0d015e

70

71

JaBnenue cBera. Onbwitel [1. H. JIeGenena.
XUMHYECKOE ICUCTBUE CBETA

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE

npuMeHeHue: GporolsieMenT, poroaaTuuk,
COJIHEYHast OaTapesi, CBETOIHO/

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d04a6

72

Pemrenue 3amau mo reme «CBETOBBIE KBaH-
Tb1. DoTO3 P DheKT»

73

74

75

CamocrositensHas pabota o reme «CBeTo-
BbIe KBaHTBL. DoTOAPPEKT

Mogens aroma Tomcona. OnbiThl Pe3ep-
dhopna o paccesauto o-vactuil. [lmanerap-
Hasi MOJeJIbL aToMa

[Toctynater bopa. U3nydenue u normnoue-
HUe (POTOHOB IPH MEPEXoie aToMa ¢ OJTHOTO
YPOBHS SHEPTMH Ha Apyroil. Bunasl criekTpos

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0302

bubnuoreka [{OK
https://m.edsoo.ru/ff0d091a

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0afa

76

77

Jlaboparopnas padota «HaGmronenue
CIUTOIITHOTO CTIEKTPay

DKCHEPUMEHTHI IOKA3bIBAIOIIUE CII0KHOCTD
cTpoenus siipa. OTKpbITHE TPOTOHA U
HelTpoa. HykiioHoBCckas monens siapa Iei-
3eHOepra-MBanenko. 3apsia sapa. MaccoBoe
YUCTIO sAapa. S aepHbIe CUIbI.

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

78

79

DHeprusi CBs3H B spe. \neGekT Macchl sapa.

OTtkpeITHE pagnoakTuBHOCTU. ONBITH Pe-
3epdop/ia Mo ONpeIeIeHUIO COCTaBa Pauo-
AKTUBHOI'O U3JIy4EHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

80

CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

Bnusinue pagnoakTUBHOCTH Ha KUBBIE Op-
raau3Mbl Anbha-pacnaa. DIeKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue

81 Pemenue 3anau o teme «SnepHas puzuka»
Metoauka HaOIIOEHUS U PETUCTPALIIH
82 3JIeMEHTapHbIX yactull. JlaboparopHas pa- bubnuoreka [IOK
6ota «lccnemoBaHus TPEKOB YacTHIL IO (o- https://m.edsoo.ru/ff0d1162
Torpadusam. »
83 HckyccTBeHHas palMOaKTUBHOCTS . S aep- Bbu6moteka LJOK
HbIC PEaKIIUH. https://m.edsoo.ru/ff0d1356
84 Pemenue 3agau no reme «SnepHeie peak-
LUAN»
85 Jlenenue v CHHTE3 sIep
86 SAnepHblii peakTop
TepmosinepHslii cunTes. [Ipobnemsl u nep-
87 CIIEKTHUBBI SIEPHON PHEPIETUKHU. DKOJIOTH-
YEeCKHUE aCTIEKTHI SAEPHOM SHEPTEeTUKH.
OnemeHTapHbIe YacTULbl. OTKPBHITHE MTO3U-
88 TpoHa. Kpyruslii cton «@yH/1aMEeHTaIbHbBIE
B3auMoeicTBUA. EquHCTBO r3maeckoit
KapTUHBI MUPa)»
89 KonrtponsHas pabora no teme «KBaHToBast
buznkar»
Ortansl pazBuTHs acTpoHoMuH. [Ipuknannoe
90 Y MHPOBO33PEHUYECKOE 3HAUECHUE aCTPOHO-

muu. Bup 3Bé3nHoro Heba. Co3Besnus, sp-
Kue 3Bé3I[BI, IIJIaHCTHI, UX BUAMMOC ABUKC-



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

gue. ComHeyHasd cucreMa

91

92

93

94

Counuie. ConHeuHast akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIA U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1BI INIABHOM MOCIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHBIE
MIPEJICTABJICHUSI O IPOUCXOXKICHUH U IBO-
mounu ConHua u 3B€371

Mnineunsiii [1yTe — Hama ['anaktuxa. [loso-
xenue u asrxenne Connua B ["amaktuke.
l'anaktuku. YEpHBIE ABIPHI B spax
TaJIAKTUK

Bcenennas. Pa30eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usnydyeHue.
MeraranakTuka

95

96

97

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtposnbHas pabota «21€MeHThI aCTPOHO-
MHUH U aCTPOPU3UKI»

O6o0maromuii ypok. Pons ¢usuku u actpo-
HOMMH B DKOHOMHYECKOH, TEXHOJIOTHYE-
CKOM, COITMAILHON M 3THUECKON cdepax nes-
TEJIbHOCTHU YEJIOBEKA

98

O6o06matomuit ypok. Pois u Mecto pusmku
Y aCTPOHOMHUU B COBPEMEHHOMN Hay4YHOU
KapTHHE MHpa

99

O6o0maromuii ypok. Ponb ¢puzudeckoit
TeopuH B HOPMUPOBAHHUH TIPEICTABICHUN O
(bU3UIECKOi KapTUHE MUpa




O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MUpPa B O0ILEM PsiTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IPEICTABICHUIT O

pupoe

100

101 PesepBHblil ypok. MaruutHoe none. Dnek-

TPOMAruuTHAadA MHAYKIHUA

102 PesepHblitl ypok. OnTuka. OCHOBBI cienu-

aJIbHOM TCOPHUU OTHOCUTCIIbHOCTHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM-
ME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Yuebnuk 10 kimacca Mskues I'.41., byxosues b.b., Corckuit H.-H «IIpocsere-
HUE»
Yyebnuk 11 xkmacca Mskumes I'.51., byxoBuesb.b., Yapyrua B.M. «IIpocemnie-

HHUCH

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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