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HOACHUTEJIBHAS 3AIINCKA

[Tporpamma o ¢usrke Ha ypOBHE CpeHEro o0IIero 00pa3oBaHUs COCTaBICHA HA OCHOBE TIOJIOKEHUH U TpeOOBaHMI K
pe3yabTataM OCBOEHHUSI Ha 0a30BOM YPOBHE OCHOBHOU 00pa3oBarTelibHOM mporpaMmsbl, npenactaBieHHbXx B DI'OC 00O, a
TaK)K€ HA OCHOBE XAPAaKTUPHUCTUKU I[UIAHUPYEMBIX pE3YyJbTAaTOB BOCHHUTAHUS M COLMAIM3aUUMU OOy4YaromMXcs,
npenacTaBieHHON B mporpamme Bocnutanust MAOY bopkosckas COILLL.

CoxmepxaHue mTporpaMMbl MO (HU3MKE HAMpaBIeHO Ha (HOPMUPOBAHHME €CTECTBEHHO-HAYYHOM KapTUHBI MHpa

obyugarormuxcst 10— 11 xmaccoB mpu oOydeHun nx (u3uKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIHLHOCTHOTO
nonxoza. [Iporpamma no ¢usuke coorBercTByeT TpedoBanusM @I'OC COO k miiaHupyeMbIM JTUUYHOCTHBIM, IPEIMETHBIM U
METanpeIMETHBIM pe3ysbTaTaM OOy4YeHHs, a TAaKK€ YUYUTBHIBAET HEOOXOAMMOCTh pean3allMd MEXIPEAMETHBIX CBS3EH
(U3HUKU C €CTECTBEHHO-HAYYHBIMU YYEOHBIMU MpeAMETaMU. B Hell onpenensitoTcss OCHOBHBIE LEAN M3y4YeHHs] (PU3MKU Ha
YPOBHE CpeAHEro oOmero o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca (DU3HKHU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).
[TporpamMma 1o ¢pu3MKe BKIIOYAET:
e IUIAHUPYEMBIE PE3YyJIbTAaThl OCBOEHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE€ MPEIMETHBIE PE3YIbTATHI 110 FOJAaM
0o0y4eHus;
e cojepxkaHue yueOHoro npeamera «@u3ukay» mo rojgaM 00y4eHuUs.

dusuka Kak HayKa 0 HauboJiee 00IIMX 3aKOHAX MPUPObI, BHICTYIIas B Ka4eCTBE yueOHOro MpeIMeTa B IKOJIEe, BHOCUT
CYIIIECTBEHHBIN BKJIAJl B CUCTEMY 3HaHUM 00 okpyxatomeM mupe. [lkonbpHbIN Kypc PU3UKN — cucTeMOOOpa3yomun s
€CTECTBEHHO-HAYYHbIX Y4YEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHMI,
U3y4yaeMbIX XUMHUEH, Onosioruen, gunyeckoi reorpagueil nu actpoHomuein. Mcnonb3oBaHWe U AKTUBHOE MPUMEHEHUE
(bU3MUEeCKUX 3HAHMM OMpEeNesseT XapakTep W pa3BUTUE PA3HOOOpPA3HBIX TEXHOJIOTHH B cepe dHEPreTHKH, TPaHCIOpPTa,
OCBOEHHSI KOCMOCA, TMOJYYEHHUS HOBBIX MAaTEpHUAJIOB C 33JaHHBIMH CBOMCTBaMHM U Apyrux. M3ydenuwe (u3MKH BHOCHUT
OCHOBHOI BKJaJ B (POPMUPOBAHUE €CTECTBEHHO- HAYYHOW KapTHHBI MUpPa 00ydaromuxcsi, B (OpPMUPOBAHHUE YMEHMU
IPUMEHATH HAyYHBIM METO/1 TO3HAHUS P BBIMOJIHEHUN UMU YYEOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca (Qu3Mku A ypOBHS CPEIHEro OOIIero oO0pa3oBaHUs MOJIOKEH Pl UACH, KOTOpbIE MOXKHO
paccMaTpuBaTh Kak MPUHIIMIBI €r0 MOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SBIISETCS JJOTHYECKU 3aBEPUIEHHBIM, OH COJIEPKUT MaTepUa U3 BCeX
pa3zenoB GU3MKH, BKIIIOUAET KaK BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DPU3HKH.



Hoes eenepanuzayuu. B cooTBETCTBUU C HEW marepualn Kypca (U3MKH OOBEeIUHEH BOKPYT (U3UYECKUX TEOPHH.
Benymum B xypce siBisieTcst GOpMUpPOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTePUH, BEIICCTBE H TOJIE.

Hoes eymanumapusayuu. E€ peanuzanus mpenanosiaraeT UCHOJIb30BaHUE T'YMAHUTAPHOTO MOTEHIMaNa (Ppu3nyeckon
HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
HKOJIOTHYECKUMHU MPOOIEMaMH.

Hoes npuknaonoti nanpaerennocmu. Kype pusuku mpenmnonaraet 3HaKOMCTBO € HIMPOKUM KPYTrOM TEXHUYECKHX U
TEXHOJIOTUYECKUX MPUIIOKEHUN U3YUEHHBIX TEOPHUIl U 3aKOHOB.

Hoes skonocuzayuu peanu3yercsl MOCPEACTBOM BBEACHHS 3JIEMEHTOB COACPKAHUSA, MOCBIIMIEHHBIX 3KOJOTHYECKUM
npo0iemMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHM, a Takke OOCYXIECHUs MpoOsieM
PaIlMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U IKOJIOTMYECKOM 0€30MacCHOCTH.

CTep>KHEBBIMU JIEMEHTAMU Kypca (PU3MKK Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHus SABJISIIOTCS (PU3UUECKUE TEOPUU
(bopmupoBaHue TPEACTABICHUM O CTPYKType MOCTPOCHHS (DPU3UYECKOM TEOpuH, poiau (yHAaAMEHTAJIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O MPUPOJE, FPaHUIIAX TPUMEHUMOCTH TEOPH, /ISl OMMCAHUS €CTECTBEHHO-
Hay4HBIX SBJICHUHN U MIPOIIECCOB).

CUCTeMHO-ICATENHHOCTHBIN TMOAX0A B Kypce (U3MKUA peamu3yeTcs TMPEekKIe BCEro 3a CYET OpraHu3aluu
HKCIIEPUMEHTATILHON JIeaTeTbHOCTH o0yuatonuxcs. /s 6a30Boro ypoBHs Kypca GU3HKH — 3TO HCIOJIb30BAHUE CUCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a0OPaTOPHBIX pabOT, KOTOPBIE B TpOrpamMme no (pu3nke 00beTuHEHBI
B OOIIIMI CITUCOK YUEHUYECKUX MPAKTUUECKUX paboT. BhijieneHue B yka3aHHOM MepedHe JIabopaTOPHBIX padboT, MPOBOAUMBIX
JUISL. KOHTPOJIE M OLIEHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 0O0pa3oBaTENIbHOTO TIpollecca HCXOAsS U3 OCOOEHHOCTEH
IUTAHUPOBAHUS M OCHalleHus kaOuHeta ¢usuku. [Ipu sTomM oOecrieunBaeTcs OBIaJeHHUE OOYYAIOUUMHUCA YMEHUSIMH
MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS, UCCIIEOBAHMS 3aBUCUMOCTEN (M3MUECKUX BEIMYUH H TTIOCTAHOBKY OTIBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonblioe BHUMaHWE YyAENAETCA PELIEHUIO PACUYETHBIX M KAYECTBEHHBIX 3adady. lIpu 3TOM s pacu€THhIX 3a1ad
MIPUOPUTETOM SBJISIOTCS 3a7a4U C SIBHO 33JJaHHOM (PU3UUECKON MOJCIIBbIO, TTO3BOJISFOIINE MPUMEHITh N3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTr0 pa3jesa Kypca, TaKk U HMHTETPpUPYS 3HAHUS U3 Pa3HbIX pa3zienoB. /[ kauecTBEHHbIX 3a/1a4y
MIPUOPUTETOM SIBJISIFOTCS 3aJ1aHKsI Ha OOBICHEHUE NMPOTEKaHUs (PU3MUECKUX SBICHUN U TIPOILIECCOB B OKPY’KAIOIIEH KU3HU,
TpeOyroIlue BI0opa PU3NIECKON MOJIEIH JJISl CUTYalluu TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusiMu ®I'OC COO k maTepuaibHO-TEXHUYECKOMY OOECIEUeHHUI0 y4eOHOro mpolecca
0a30BBI YPOBEHBb Kypca (PU3MKHN HA YPOBHE CPETHEro 00IIero 00pa3oBaHus JOIKEH U3Y9aThCsl B YCIOBUSAX MPEAMETHOTO
KabuHeTa PU3nKu



WM B YCJIOBHSIX UHTETPUPOBAHHOTO KaOWHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKJIa. B kabuHeTe hr3uKu JOHKHO OBITh
HeoOxoauMoe nabopatopHoe OOOpyIOBaHUE MJIs BHINOJHEHHS YKa3aHHBIX B MporpaMMe MO (U3MKE YYCHHUECKUX
MPAaKTHYECKUX padOT U IEMOHCTPallMOHHOE 000py/I0BaHHE.

JleMoHCTpanoHHOE 000pyaI0BaHNE (OPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM MHHHMAIBLHOW JOCTATOYHOCTH U
oOecreunBaeT MOCTAHOBKY IEPEUMCICHHBIX B TporpaMMe Mo (HU3WKE KIFOYEBBIX JIEMOHCTpAIM MJIST WCCIICTOBAHMS
U3y4aeMbIX SBIICHUI U MPOIIECCOB, SMITUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGopaTopHoe 00OpyAOBaHWE I YYCHHYECKHX TMPAKTHUECKUX padoT (opmupyercs B BHUAC TEMATHYECKUX
KOMIUIEKTOB M OOecIieYrBacTCsl B pacuy€Te OJHOTO KOMILICKTa Ha JBYX oOydJaromuxcs. TemMaTHdecKkne KOMIUICKTHI
71a00paTOPHOTO O0OPYIOBAHUS JIOJDKHBI OBITH MOCTPOCHBI HA KOMILICKCHOM HCITOJIb30BAHWH AHAJIOTOBBIX M IH(POBBIX
prOOPOB, a TAKIKE KOMIIBIOTEPHBIX N3MEPUTEIIBHBIX CUCTEM B BHJIC UM POBBIX TaOOPaTOPHUH.

OCHOBHBIMU LIETSIMU U3YUICHUS (PU3UKU B 00IIIeM 00pa30BaHHUHU SIBIISIFOTCS

(dbopMHpOBaHHE UHTEPECA M CTPEMJICHHUS 00YJAIOIIMXCS K HAYYHOMY U3YYCHHIO TPUPOJIBI, PA3BUTHE UX HUHTCIUICKTYaIbHBIX
U TBOPUYECKHUX CITOCOOHOCTE;

pa3BHUTHE MTPEICTABICHHUI O HAYIHOM METO/I¢ ITO3HAHUS U (HOPMHUPOBAHKE HCCIIEI0BATEIIHCKOTO OTHOIICHHUS K OKPYKAFOIIAM
SIBJICHHISIM,

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3YUYCHHS OCHOB CTPOCHHS MaTepuu W (yHIaMEHTAIBHBIX
3aKOHOB (PU3HKHU;

(dbopMHpOBaHHE YMEHUI OOBSICHATD SBJCHUS C UCTIOIb30BaHUEM (DH3UUCCKHMX 3HAHUHI W HAYYHBIX JOKA3aTeIbCTB;
(dbopMUpOBaHHE MPEACTABICHU O pOJTH (PU3HMKH ISl PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.

JlocTrxkeHHE ITHX Ieied oOecreurBacTCs PEIICHUEM CIICAYIONIMX 3aJad B MPOIECCe M3YYCHHS Kypca (QU3MKH Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUs:

MpUOOpPETEHUE CUCTEMBbI 3HAHWKU 00 OOmUX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKJIIOYAs MEXaHUKY,
MOJICKYJISIPHYIO (DPU3HKY, JIEKTPOIMHAMHUKY, KBAHTOBYIO (DU3UKY M AJIEMEHTHI aCTPO(DHU3UKH;

dbopMUpOBaHHE YMEHHUI MPUMEHATh TEOPETHUYCCKUE 3HAHUS JIJIs1 OOBSICHEHUS (PU3NYCCKUX SIBJCHHA B MPUPOAC W IS
NMPUHSATHS TPAKTUYCCKUX PEIICHUH B ITOBCETHEBHOM KU3HU;

OCBOGHHE CITOCOOOB PEIICHUSI PA3IUYHBIX 3a7ad C SBHO 33aJJaHHOW (M3MYECKOW MOJEIBIO, 3a/1ad, TOIpa3yMeBarOIINX
CaMOCTOSITEIIBHOE CO3/IaHue (PU3NICCKOM MOJIEIIH, aIcKBATHOM YCIIOBHUSM 3a]1a4H;



e TIOHMMaHHUE (PU3HYECCKUX OCHOB M NPHUHIIUIIOB JCHUCTBUS TEXHHMYECKUX YCTPOWCTB M TEXHOJIOTHYCCKHUX IPOIECCOB, MX
BIIUSTHUS Ha OKPY’KAIOIIYIO CPENy;
e OBJIQJICHHWEC METOJAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS W IMPOBEACHUS (PH3NYCCKUX OKCIICPUMEHTOB, aHalM3a H
WHTEpHIpeTaluu HHPpOpMAIUH, ONPEACICHHS JIOCTOBEPHOCTH TOJIYYCHHOTO pe3yibTaTa;
e CO3JaHHE YCIIOBHM /IS PA3BUTHS YMEHUN ITPOCSKTHO-UCCIIEA0BATEIIbCKOM, TBOPUSCKOU IS TCILHOCTH.
Ha usydenue ¢pusnku (0a30BbIi YPOBEHB) Ha YPOBHE cpeaHEro olmiero oopasoBanus orBoauTcs 136 dacos: B 10 kimacce
— 68 yacoB (2 yaca B Hezient0), B 11 kimacce — 68 gacoB (2 yaca B HEJIEIHO).
[Ipenyaraemelii B iporpamMme Mo (pu3uke MepeueHb Ja00paTOPHBIX M MPAKTHUYECKHX Pa0OT SBIISCTCS
PEKOMEHIOBAaHHBIM, YUUTEIb JieiaeT BHIOOP MPOBEACHUS JJA00OPATOPHBIX pabOT U OMBITOB C YUETOM UHIAMBUYaTbHBIX
0COOEHHOCTEN 00yUYaroIIMXCA.



COIAEPKXAHUE OBYYEHMUA
10 KJIACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOT'O IO3HAHMS
®u3uka — Hayka o mpupoae. Haydnsie METOABI MO3HAHUS OKPYKAIOLIEr0 Myupa. Pop SKCriepuMeHTa 1 TEOpUH B POLIECCE
MO3HAHMSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue GU3NUECKUX SBICHUHN U npoiieccoB. Hayunbie runoTe3sl. @u3ndeckue 3aK0HbI U TeOpUH. [ paHUIIbI
MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [[pUHIIAIT COOTBETCTBUS.
Pounb 1 MecTo pu3uku B pOpMUPOBAHNN COBPEMEHHOW HAYYHOU KapTHUHBI MHUPA, B IPAKTUUECKON AESITEIbHOCTH JIIOJIEH.
Jlemoncmpayuu
AHanorosble U HUPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe nBukeHrne. OTHOCUTENBHOCTh MEXaHUUECKOTO IBMKEHUS. CucTtema orcuéra. Tpaekropus.

[Tepemenienue, CKOPOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOUKH, UX MPOEKIIUU
Ha OCH CUCTE€MBbI KoopAuHAT. CI0XKEHHUE NEPEMEIICHUN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpSMOJUHENHHOE JBIKeHUE. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHHUSI, MyTH U MEPEMENIEHUS MATEPUAIBHON TOYKH OT BPEMEHH.

CBobOosHOE majieHue. Y CKOpeHHEe CBOOOTHOTO MaICHMSI.

KpuBonuueitnoe nBuxenue. JIBkeHnEe MaTEPUATIbHON TOYKH MO0 OKPYKHOCTH C MOCTOSIHHOM MO MOJYJIO CKOPOCTHIO.
VYrIii0Bast CKOpOCTh, JIMHEWHAs! ckopocTh. [lepnon u yacrota obpaienus. LieHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTpOWCTBAa W MPAKTUYECKOE MPUMEHEHHUE: CHUAOMETp, JBM)KECHUE CHAPAJIOB, LIEHBIE WU PEMEHHBIC
nepeaayu.

Jlemoncmpayuu

Mogenb cucTeEMBI OTCUYETA, MILTIOCTPAIUS KHHEMATUYECKUX XapaKTEePUCTUK JBUKEHUS.



[IpeoOpa3zoBaHue IBHKEHUI ¢ UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

Hab6nronenue nprxkenus tena, OpoIIeHHOro MO/ YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3yuyeHne HepaBHOMEPHOTO ABHKEHUS C LEIIbIO ONPEAECIECHNASI MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXKIY ITyTSAMH, INPOWICHHBIMM TEJIOM 3a IOCJIENOBATENbHBIE PABHBIE MPOMEKYTKH
BPEMEHHU IIPU PABHOYCKOPEHHOM JIBMYKEHUU C HAYAJIIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBrkeHus Teaa, OpoueHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocutenbHOCTU ['anunes. [lepsriit 3akoH HeroToHa. HEpIManbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uiuu cuii. Bropoit 3akon HeroToHa 151 MaTepuanbHON TOUKU. TpeTnil 3aK0H
Hprotona st MatepuaibHBIX TOYEK.

3akoH BceMUPHOTo Tsarotenus. Cuia Tsoxectu. [lepBas kocMuyeckast CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoiabxkeHus1, kaueHus). Cumna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIBKEHUS U CUJia
Tpenust nokosi. Koadduuuent tpenns. Cusna cCOnpoTUBIICHUS MPU JBIKEHUU Teja B KUIKOCTU UJTU Ta3e.

[ToctynarenbHOE U BpamaTeIbHOE JBMXKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CUJIbI OTHOCUTENBHO OCH BpatieHus. [liiedo cuiibl. Y cnoBus paBHOBECUS TBEPAOTO TENA.

TexHnueckne yCTporuCTBa M MPAKTUYECKOE MPUMEHEHUE: TTOIIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuum.

CpaBHeHuUe Macc B3aUMOECHCTBYIOIINX TE.

Bropoii 3akoH HerotoHna.



N3mepenue cul.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jie(hOpMaliuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MAICHUH.

CpaBHEHHE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBECUS TBEPAOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

N3yuenune aBmxeHus: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U PE3UHOBOM 00pasiie, OT uxX aedopmariiu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonwl coxpanenus 6 mexanuke

Nmnynbec MaTepuanibHONW TOYKH (TEJ1a), CUCTEMBI MaTEepUATbHBIX TOUYEK. MIMITyIbC CHIIBI M1 U3MEHEHUE UMITYJIbCca TeNa.
3aKOH COXpaHEHHUs UMITyJIbca. PeakTUBHOE IBH>KEHHE.

PaboTa cusnbl. MOIIHOCTD CHIIBI.

Kunerudeckas sHeprusi MaTepuanbHoil TOUKU. Teopema 00 u3MEeHEHUH KUHETUYECKOW YHEPTHH.

[ToTenmuanbHas sHeprus. [loTeHnuanpHas sHeprus ynpyro aehopMHpPOBaHHON NMpykuHBL. [loTeHIManbHas sHeprus
Tesa BOJIM3U OBEPXHOCTH 3EeMITH.

[ToTeHnManbHBIE U HEMOTEHIUAJIbHBIE CUJIbI. CBsA3b pabOThl HEMOTEHIIMATBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOU
SHEPTUM CUCTEMBI TEJ. 3AKOH COXPAHEHUS MEXAHUYECKOU SHEPTUM.

Yrpyrue v Heynpyrue CTOJIKHOBEHUSL.

TexHuueckue yCTpOUCTBA U IMTPAKTUUECKOE TPUMEHEHHE: BOJOMET, KOIEP, PYKUHHBIN IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[Tepexoa moTeHIMATBHON SHEPTUN B KHHETHYECKYIO U 0OpATHO.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonvl



N3ydenne abCoMIOTHO HEYNIPYTOTo yAapa ¢ HOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXAHWYECKON SHEPIHM Tela Ha MPUMEPE PaCTKEHUs PE3UHOBOIO
KIyTa.

Pazjnen 3. MoJgiekyasipaasi pu3uka U TepMOAUHAMHUKA

Tema 1. Ocnoevt MoNEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJSIPHO-KHHETHUECKOW TEOPUHM W WX OIBITHOE 00OCHOBaHHE. BpOyHOBCKOE NBIIKECHHE.
Huddysus. Xapaktep IBIKEHHS U B3aUMOJICHCTBHS YaCTUIL BelllecTBa. MoJIeu CTPOEHUs Ta30B, KUJKOCTEN U TBEPBIX TET
1 00BSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE 3TUX Mojiesiel. Macca u pasmepsl Mosiekyi. KonndecTBo BemectBa. [locTostHHas
ABoranpo.

TeroBoe paBHoBecue. Temnepatypa u e€ nuzmepenue. lllkana remneparyp Llenbcus.

Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETHUYECKOM TEOPUHU UACATbHOTO Tra3a. AOCOIIOTHAS
TeMIepaTypa KaKk Mepa CpeHel KUHETUYECKOW YHEPTUH TEIIOBOTO ABMKEHUS dacTull rasza. [llkana remnepatyp KenbBuHa.
I"a3oBble 3ak0HBI. YpaBHeHHEe MeHneneeBa—Kaneiipona. 3akoH [lanpToHa. M30mpoieccsl B UACATbHOM ra3e ¢ NOCTOSTHHBIM
KOJIMYECTBOM BeliecTBa. ['paduyeckoe npeicTaBieHrne n30MpoIeccoB: H30TepMa, H30X0pa, n300apa.

TexHuyeckue ycTpoicTBa U MpaKTUUECKOE MPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, T0KA3BIBAIOIINE JUCKPETHOE CTPOCHKE BEIIECTBA, (OTOrpaduu MOJIEKYJI OPraHUYECKUX COCTUHECHUM.

OmnbiTel 10 MU Hy3UN KUAKOCTEH U Ta30B.

Mopenb GpOYHOBCKOTO JIBHUKEHHUS.

Mogens onbita llTepHa.

OnBITHI, TOKA3bIBAIOIIKME CYIIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHUSI.

Mogens, WUTIOCTpUpPYIOIIas MPUPOAy AaBJISHU Ta3a Ha CTEHKHU COCY/ia.

OnbIThI, WIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UJI€AJIbHOTO ra3a, U30IMPOLIECCHI.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabonvl



Omnpenenenre Macchbl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE MU3MEPEHUI 00bEMa KOMHATHI, IABJICHUS U TEMIIEPATYPhI
BO3/yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEXIY TapaMeTpaMH COCTOSIHUSI Pa3pEKEHHOTO rasa.

Tema 2. Ocnogvt mepmoounamuku

TepmoauHaMuyeckas cuctemMa. BHYTpeHHsISI SHEprus TEpMOAMHAMUYECKON CUCTEMBI M CHOCOOBI €€ H3MEHEHHS.
KomnyectBo Ternotsl u pabota. BHyTpeHHSISI 3SHeprusi OJHOATOMHOTO HJICAIBHOTO Tas3a. Buabl Teruomnepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3ITydeHHE. Y IeIbHAs TEIUNIOEMKOCTD BellecTBa. Koan4yecTBO TEIIOTH MPH TEIIONEpeIaye.

[Tonsitue 06 agunabarHoMm nporiecce. [lepBriil 3akoH TepMoarHaAMUKH. [IpruMeHeHre nepBoro 3aKkoHa TEPMOUHAMUKH K
u3onpoueccam. ['paduueckas uaTepnperanus padboThl rasa.

BTtopoii 3akoH TepmoguHamuku. HeoOpaTuMOCTh TPOLIECCOB B IPUPOJIE.

TemnoBele MammHbl. [IpuHIUNBL JEeHCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3oBaHus 3HEPrUM B TEIUIOBBIX MalllMHAaX.
Koaddunment nonesnoro neiictBus temioBod mamuHbel. [lukn KapHo u ero kod3d@dUIMEHT MOJE3HOr0 AEUCTBUSL.
DKOJIOTHYECKHE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuyeckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHUE: ABUTaTelIb BHYTPEHHETO CropaHusi, ObITOBON XOJOJWIBHUK,
KOHJULIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTPEHHEH SHEPTUH TeJla IPU COBEPIIECHUH pa0OThI: BEUIET MPOOKHU M3 OYTHUIKU MO/ ACHCTBUEM CHKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTpAITHS).

M3meHeHre BHyTpeHHEH 3Hepruu (TeMiiepatypbl) Teja npu Terionepeaaye.

OnbIT 0 a1MadaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEIIS.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabonvl

N3mepenue yaenbHON TEIIIOEMKOCTH.

Tema 3. Azpezammuvie cocmoanus eewjecmea. Dazoevie nepexoonvl

[TapooGpazoBanue u kouaeHcanus. Mcmapenue m kuneHue. AOCOMIOTHAsS M OTHOCUTENbHAs BIAXHOCTh BO3AyXa.
Haceimennsiii map. Y nenpHas TemoTa napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JaBJICHUS.



Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB KPUCTALIOB. JKHIKUE KPUCTAILIHI.
CoBpemennbie MaTepuansl. [lnapnenue u kpucraumsanus. Y aenpHas TeroTta miasieHus. Cyomumanus.
VYpaBHeHue TemIoBoro OanaHca.

TexHudecKkre yCTPONCTBA M IMPAKTUUECKOE MPUMEHEHUE: TUTPOMETP W TCUXPOMETP, KaJTOPUMETP, TEXHOJIOTHUH
MOJTy4YE€HHUS COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kunenue npu moHMKEHHOM JTaBIICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MIIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.
JleMoHCTpalus KpUCTaioB.

Vyenuueckuii sxcnepumenm, nabopamopmsvie pabomol

H3mepenne OTHOCUTENBHOM BIAKHOCTH BO3TyXa.

Pazjien 4. DinekTpoauHAMUKA

Tema 1. dnekmpocmamuka

OneKTpu3aums Tell. OJIEeKTpUYeCKHd 3apsia. JIBa BHIa 3iEKTpUYecKuX 3apsfoB. [IpOBOIHMKM, AMDIIEKTPUKH U
MTOJYTIPOBOJHUKH. 3AKOH COXPAaHEHUS AIEKTPUUYECKOTO 3apsa.

B3aunmoneiictBue 3apsinoB. 3akoH Kynona. ToueuHslil a5ieKTpuieckuil 3apsa. DiekTpudeckoe nojie. HanpsxEéHHocTh
ANEKTPUUECKOro noJjs. I[puHIMn cynepno3uuuu 3IeKTpUIEcKUX mosiel. JIMHuu HanpspKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PabGora cun snextpocraruueckoro moss. [lorenmuan. Paznocts morennmanoB. [IpoBOJHUKM U AMDIEKTPUKH B
AIEKTPOCTATUYECKOM T0JIe. [JuanekTpuueckas MpOHULIAEMOCTb.

OnextpoémkocTb. KonaeHcaTop. D1eKTPOEMKOCTh INIOCKOIO KOHJIEHCATOPa. DHEPIHUs 3apsSKEHHOT0 KOHAEHCATOpPa.

TexHUYeCKHe yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP, JIEKTPOCTATHYECKas 3alluTa,

3a3eMJICHHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAIbHBIN annapar, CTpyHHBIN TPUHTED.
Jlemoncmpayuu



YCTpOKCTBO Y MPUHLIMIT JEUCTBUS DJIEKTPOMETPA.

B3auMoericTBHE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JIMDAEKTPUKY B DJIEKTPOCTATUIECKOM ITOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOopa OT IUIOMIAAM IUIACTUH, pAacCTOSHUA MEXKIAYy HUMH U
TUAJIEKTPUYECKON POHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Vyenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DIIEKTPUYECKHM TOK. Y CIIOBHS CYIIECTBOBAHUS NEKTPUUECKOro Toka. Mictounuku Toka. Cria Toka. [IocTossHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEenu.

DNEeKTpUYECKOE CONTPOTHUBIIEHHE. Y IEIBHOE CONPOTUBIIEHUE BemlecTBa. [lociaenoBarensHoe, napamieabHOE, CMEIIAHHOE
COEIMHEHNE MTPOBOJHUKOB.

Pabota anexTpuyeckoro Toka. 3akoH J[xoyns—JIeniia. MoIHOCTh 3JIEKTPUUECKOTO TOKA.

DJNIEKTPOJIBIKYIIAasi CUja W BHYTPEHHEE COMPOTHUBJIICHHWE MCTOYHMKA TOKa. 3akoH Oma Jyisi MOJHOM (3aMKHYTOMN)
aneKTpuYecKon uenu. KopoTkoe 3aMbIKaHUE.

DONEKTpOHHAsA TPOBOAUMOCTh TBEPABIX METAUIOB. 3aBHCHUMOCTh CONPOTUBJIEHUS METALUIOB OT TEMIIEPaTyphl.
CBepXnpoBOIUMOCTb.

DIIEKTPUUECKHM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MMYYKOB.

[TonynpoBoanuku. CoOCTBEeHHAass W MpPUMECHAas MPOBOJMMOCTb MOJYyNpoBOoAHMKOB. (CBoMcTBa pP—N-mepexoza.
[ToynpoBOAHUKOBBIE IPHUOOPHI.

DIIEKTPUYECKUM TOK B paCTBOPAX U PACIUIABAX JICKTPOJIUTOB. DIECKTPOIUTAYECKAS JUCCOUALINS. DIECKTPOIU3.

DIIEKTpUYECKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [1nazma.



TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: aMIepMETp, BOJBTMETP, PEOCTaT, HUCTOYHUKHU TOKa,
ANEKTpOHArpeBaTEIbHbIC NPUOOPHI, AJIEKTPOOCBETUTENbHBIC MNPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBINH JTHO],
TEPMUCTOPHI U (OTOPEZUCTOPHI, OTYIPOBOJHUKOBBIN IUO]I, TaIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSI.

3aBUCUMOCTH CONIPOTUBIIECHUS [IMIIUHIPUUECKUX ITPOBOIHUKOB OT JJIMHBI, TUIOLIAAH MONIEPEYHOT0 CEUEHHUS U MaTepuaa.

CMelaHHOe COeIMHEHHE TPOBOIHUKOB.

[IpsiMmoe u3mMepeHue >MeKTpoABMKYIIEH cuiibl. KOpoTKOe 3aMbIKaHUE ralbBAaHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO
CONPOTHUBIICHUSL.

3aBUCUMOCTH COMTPOTUBIICHUSI METAJIIIOB OT TEMITEPATYyPHI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psia 1 IPOBOAMMOCTE BO3IyXA.

OaHOCTOPOHHSISI NPOBOAUMOCTD TMOAA.

Vuenuueckuii sxcnepumenm, nabopamopisie pabomol

N3yyeHne CMEIaHHOr0 COEIMHEHUSI PE3UCTOPOB.

N3Mmepenune 3aeKTpoABUKYIIEH CUITbl HICTOYHMKA TOKA M €70 BHYTPEHHETO COMPOTUBIICHHUS.

HaOmnronenue aexTposusa.

MesknpeaMeTHbIE CBS3U

N3yuenue kypca ¢pusznuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIeCTBISETCSA C yUETOM COACPKATEIBHBIX MEKITPEIMETHBIX
CBSI3€H ¢ KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUHU, TeoTpauu U TEXHOJIOTHH.

Meowcnpeomemnvie nonsamust, CBI3aHHBIE C U3YUYEHUEM METOJIOB HAYYHOI'O TO3HAHUS: SIBJIEHUE, HAYUYHbIN (aKT, TUIIOTE3a,
¢du3nyeckas BeMMYnHa, 3aKOH, TeOpusl, HAOJI0IeHHE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemeHue CUCTEMbl YpaBHEHUM, JTWHEWHas (yHKIMs, napadona, rumnepbosna, ux rpaduku U CBOMCTBA,

TPUTOHOMCTPHUUCCKHC (bYHKHHHI CHHYC, KOCMHYC, TAHI'CHC, KOTAHI'CHC, OCHOBHOC TPUT'OHOMCTPHUICCKOC TOXKICCTBO, BCKTOPLI
M UX IIPOCKIHKHU Ha OCHU KOOPAMUHAT, CJIIOKCHHUC BCKTOPOB.



buonoeus: mexannueckoe ABUKEHUE B KUBOM npupone, nuddys3us, ocMOC, TEII00OMEH KUBBIX OPraHU3MOB (BHJIbI
TEIJIONEePEaUH, TEINIOBOE PABHOBECHE), DJIIEKTPUUECKHE SIBJICHHS B )KHUBOM MPUPOJIE.

Xumus: DTUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJISIPHAsI Macca, TEIJIOBBIE
CBOWCTBA TBEPABIX TEJ, XKUAKOCTEW M Ta30B, JJIEKTPUUYECKHE CBOMCTBA METAJUIOB, A3JEKTPOJIUTHUYECKAS IHUCCOLUALIMS,
raJlbBaHUKA.

l'eocpaghus: BIaxxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3zoBaHuEe JABWKEHHUI C MCIOJb30BAaHUEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE, MOJIIIUITHUKH,
MCIIOJIb30BAHUE 3aKOHA COXPAHEHMSI UMITYJbCa B TEXHUKE (pakeTa, BOAOMET U JIPYrUe), IBUraTeilb BHYTPEHHETO CrOPaHMUS,
napoBasi TypOHUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU MOJTYYEHUsI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHUE 3JIEKTPONpPHOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, AIEKTPOHArpPEeBaTEIbHBIC TPUOOPHI, AIMEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pazjnes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noine. I1eKmpoMazHUMHAA UHOYKYUS

IToctostHHbIE MarHuTHl. B3anMonencTBUEe MOCTOSTHHBIX MArHUTOB. MarHuTHOE moJjie. BEeKTOp MarHUTHOW HMHAYKLIHH.
[IpyHIMIT Cynepno3ulMM MAarHUTHBIX MMOJIEW. JIMHMM MAarHUTHOW WHAYKUMW. KapTWHA JIMHUM MarHUTHOW WHIYKIAM MOJIS
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe noJie MpOBOJHKUKA C TOKOM. KapThHa TMHUI MHAYKUUX MAarHUTHOTO TOJIS JNIMHHOTO MPSIMOTO MPOBOIHUKA
1 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBue NIpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallPaBJICHHE.

Cuna JlopeHnia, e€ MOysib ¥ HampaBieHHE. J[BIDKeHHE 3apsKEHHOW YaCTUIIBI B OJTHOPOJHOM MarHUTHOM moJjie. Pabora
cuiibl JIopeHua.

SIBiieHUE PIEKTPOMArHUTHOM MHAYKIMHU. [I0TOK BEKTOpa MarHUTHOW MHAYKIWHU. DJIEKTPOJABHKYINAS CHJIa UHIYKIUU.
3aKOH AJIEKTpOMarHuTHOM nHaykuun Papanes.



BuxpeBoe anexkrpuueckoe nmosie. DIEKTPOABUKYILAS CHJIa UHAYKIWHA B MPOBOJHUKE, ABMKYIIEMCSA NOCTYNATENbHO B
OJHOPOJHOM MAarHMUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTD. SIBJIE€HME CAMOMHIYKIIMHU. DIEKTPOABUKYIIAS CUJIa CAMOUHYKIIUH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIE MATrHUTBI, 3JIEKTPOMATHUTHI, JJIEKTPOABUTATENb,
YCKOPUTEIM 3JIEMEHTAPHBIX YaCTHUILl, THAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MATHUTHBIM IOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmonenicTBrue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTB JICKTPOJABHKYIIECH CUIIBI MHAYKIIMU OT CKOPOCTHA U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Vyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOTO MOJIst KATYIIKU C TOKOM.

HccnenoBanue AeiCTBUA MOCTOSIHHOIO MAarHUTa Ha paMKy C TOKOM.

UccnenoBanue sBiIeHUS 3JIEKTPOMATHUTHONM UHAYKIIUH.

Pa3znen 5. KosieOanusi u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHUNHbLE KOJ1€0AHUSA



Konebarenbnas cucrema. CBoOojHbIE MexaHuWyeckue koJjiebanusi. ['apmonuueckue kosebanus. Ilepuon, yacrora,
amIuintyna u ¢asa konebanuid. [IpyxMHHBIA MasTHUK. MaTeMaTH4eCKUil MasSTHUK. Y paBHEHHE TaPMOHUYECKUX KOJICOaHHH.
[IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbubiit kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B UJI€aJIbHOM KO0JIE0ATEIbHOM KOHTYpE. AHAJIOTHS
MEXIY MEXaHMYECKUMHU U JIEKTPOMArHUTHRIMU KoJjiebanusiMu. @opmyna TomcoHa. 3akOH cOXpaHEHUsI JHEPTUU B UJI€aJTbHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpencraBieHne o 3aTyxaromMX KoJjeOaHUAX. BbIHyXJeHHbIE MexaHuuyeckue kojeOanus. PezoHaHc. BriHyXneHHbIC
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.

IIepemennsiil TOK. CHHYCOUTAIBHBINA IEPEMEHHBIN TOK. MOITHOCTh TEPEMEHHOTO TOKA. AMIUIMTYTHOE U JEUCTBYIOIIEE
3HAYEHHE CUJIbI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. [IpousBoacTBo, mepenaya M MOTPEOJICHUE AIIEKTPUUECKOW SHEPTUU. DKOJOTMYECKHE PUCKH MPU
ITPOU3BOJICTBE AEKTPOIHEPTrun. KyJibTypa NCIOab30BaHus dJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHu4yeckne ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: MIEKTPUIECKHUIN 3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMNHUU
ANEKTpOIIepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoJieOaTEIbHOM CUCTEMBI (MIPY>KUHHBIN WJIM MaTEMAaTUYECKU MAsITHHK).

Hab6nronenue 3atyxarmmmx KojaeOaHmii.

UccnenoBanue CBOMCTB BRIHYKICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuusmiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA M HAIPSPKEHUS OT BPEMEHM ) [Tl JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onaHnc npu nociaenoBaTeIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTHA U KOHIEHCATOPA.

Mopens IMHUY 3IIEKTPONEPENAYN.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonvl

HccnegoBanue 3aBUCUMOCTH NIEPHOJIa MaJIbIX KOJIeOaHUW Ipy3a Ha HUTU OT JIMHBI HUTH U MacChl Ipy3a.

Hccenenoanue nepeMeHHOro TOKa B LIENHU U3 MTOCIEA0BATEIBHO COCIMHEHHBIX KOHAEHCATOPA, KaTYIIK! U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpoOMaHUMHbIE 60JIHbL

MexaHuuecKkue BOJIHBI, yCIOBHs pactipoctpanenus. [leproa. CkopocTs pacnpocTpaHeHus U AJinHa BOJHbL. [lonepeunsie
U TIpo/10JIbHBIE BOJHBL. HTEpdepenims u qudpaxius MeXaHn4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHBIC BOITHBL. Y CJIOBUS U3ITyUEHHUS 3JIEKTPOMArHUTHBIX BOJIH. B3anumuast opuentanus sektopoB E, B, V B
AIIEKTPOMArHuTHOW BoOJHE. CBOMCTBA 3IEKTPOMATHUTHBIX BOJH: OTpPaXXEHUE, MPETOMIICHUE, TOJSApH3aIus, AUQPpPaKIus,
unTepdepentusa. CKOpOCTh JIEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTpOMAarHUTHBIX BOJIH. [IpMeHeHne JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBSI3U U TeNeBUACHUS. Painonokanus.

DNEeKTPOMArHMuTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHu4yeckre yCTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI, YIIbTPA3BYKOBAsl IMAarHOCTUKA B
TEXHUKE U MEULMHE, paiap, paIuoNpUEMHHK, TEIEBU30p, aHTeHHA, TeneoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MTPOJIOIBHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUHUK 3BYKa.

Hab6nronenue orpakeHus: 1 IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepenimu u qudpakiny MeXaHUIeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsizu rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTY/I0M 1 YaCTOTON KOJICOaHHI.

HccnenoBanue CBOKMCTB  DJIEKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHE, TMpPETOMIIEHUE, Mojspu3anus, audpakmuys,
uHTEpPepeHusl.

Tema 3. Onmuka

I'eomeTrpuueckas onruka. [IpamMOIMHENHOE pACIIPOCTpAaHEHUE CBETA B OJHOPOAHOM cpene. JIyd cera. ToudeuHbln
HMCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [loctpoenne n300pakxeHnii B IIOCKOM 3epKaJle.



[Ipenomnenue cBeTa. 3aKOHBI MPEJIOMJICHHS CBeTa. AOCOJIIOTHBIN MoOKa3aTeab TperomiieHus. IlonHoe BHyTpeHHee
oTpaxkeHue. [IpeaenbHbIil yrol MOJIHOTO BHYTPEHHETO OTPAKECHHUS.

Hucniepcus ceeta. CloxHBINM cocTaB Oesoro cBera. L[Ber.

CoOwuparomue u pacceuBaronue JuH3bl. ToHKas jauH3a. DOKYyCHOE pacCTOSIHME M ONTUYECKas CUJa TOHKOM JIMH3HIL.
[TocTpoenue n300pakeHU B COOMPAIONINX M paccerBalOUX JuH3aX. DopMmylia TOHKOM JIMH3BL. YBEJIWYEHHE, JTaBaeMOe
JINH30U.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKOUN ONITHUKHU.

BonnoBas onrtuka. MuTepdepennus cBera. KorepeHTHble HCTOYHMKH. YCJIOBUS HAOIIOJCHUS MaKCUMyMOB U
MUHHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT JIBYX CUH(pA3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxkinuonHas peméTka. YciloBue HAOMIOIEHUS TJIABHBIX MAKCUMyMOB TPy TMaJCHUH
MOHOXPOMAaTHYECKOTO CBETa Ha MU(PPAKIIMOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpOMCTBA M TNPAKTUYECKOE NPUMEHEHHE: OYKM, Jymna, (oroammapar, MPOCKIMOHHBINA arrapar,
MHUKPOCKOII, TEJIECKOTII, BOJJOKOHHAs ONTHUKA, TU(PPAKITUOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonnHEHOE pacpoCTpaHEeHHE, OTPAKEHUE U TpelioMiieHne cBeTa. OnTH4YecKrue mpruodophl.

[TonHoE BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

Uccnenosanue cBOMCTB M300pakeHU B JIMH3AX.

Mogenu MUKpOCKoOTa, TEJIECKOIa.

Habmronenue narepdepeHimmy crera.

Habnronenue nudpakiyum ceera.

Habmronenue nucnepcuu cBera.

[Tonyuenue cieKkTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciexTpa ¢ TOMOITLI0 JUGPAKITMOHHON PEIIETKH.

Habmronerune nosipu3aliny cBeTa.

Vyenuueckuii sxcnepumenm, nabopamopmvie pabomol



N3mepenue nokaszaTesis MpeJIoMIIEHHs CTEKIA.
HccnenoBanue CBOKWCTB U300pAKEHUN B JIMH3AX.
Habutoienue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cClIeMAJIBLHOI T€OPUU OTHOCUTEIbHOCTH
I'paHunbl  IPUMEHMMOCTH  KJIACCHYECKOM  MeXaHuku. llocrynarel clieMalbHOM — TEOPUH
MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DWHILITEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKPALICHUE JITUHBL.
OHeprus ¥ UMIYJIbC PEJSITUBUCTCKON YaCTHLIBI.
CBs13b Macchl € SHEPTUEH U UMITYJIBCOM PEIATUBUCTCKOM YaCTUIbI. DHEPIUs MOKOSI.

Paznen 7. KBantoBasi pusznka
Tema 1. Dnemenmol K6anmoso onmuku
®otonbl. Popmyina [1naHka cBsi3u sHEPrUK (OTOHA C €r0 YaCTOTOM. DHEPIUs U UMITYJIbC (POTOHA.

OTHOCHUTCJIbHOCTH.

OtkpeiTre u uccnegopanue porospdexra. Onwitel A. I'. Cronerosa. 3akoHsl poTodPdekTa. YpaBHeHHE DUHIITEHHA

st pororddexra. «Kpacnas rpanuray Goroaddexra.
JlaBnenue ceeta. OnwiThel I1. H. JIeGenera.
XHUMHUYECKOE ICUCTBUE CBETA.

TexHrueckre yCTporuCTBA U MPAKTUUECKOE TPUMEHEHUE: (POTOIEMEHT, (POTOAATUMK, COTHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.
Ceeroguo.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma



Mopenbs atoma Tomcona. OnbiTel Pezepdopaa no paccesnuro o -uactuil. [Inanerapuast mogens atoma. [loctynate bopa.

Wznyuyenue u nornomieHrne GOTOHOB MPHU MEPEX0Je aToMa C OJHOTO YPOBHS SHEPruM Ha Apyroi. Buasl cnektpoB. CrekTp
YPOBHEHN 3HEPTUU aTOMa BOAOPOJIA.

BonnoBele cBoiicTBa yactuil. Bonubl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM Ayain3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuueckne yCTpoOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: CIEKTPAIbHBIN aHalu3 (CIEKTPOCKOMN), JIa3ep, KBAaHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue AJIMHBI BOJHBI J1a3€epa.

Hab6nronenue nuuedvyaTsix CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonol

Ha6nronenue nuHedyaToro crekrpa.

Tema 3. Amommuoe a0po

OKCHEpPUMEHTHI, JOKA3bIBAIOIINE CIOXXHOCTh CTpoeHHs siapa. OTkpbiTHe paanoakTuBHOCTH. OmbiThl Pesepdopma mo
OTIpEIETICHUIO COCTaBa PaJUOAKTUBHOTO u3nyueHus. CBoicTBa anb(a-, 6eTa-, raMmma-u3nyueHus. BiusHue painoakTHBHOCTH
Ha JKMBBIC OPTaHU3MBI.

OTtkpsbITHE TPOTOHA U HeMTpoHa. HykimonHas Mmoens siapa [eitzen6epra—lBanenko. 3apsiz aapa. MaccoBoe 4rcIIo sjpa.
N3oTomnsbl.

Anbba-pacnaa. DIEeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHnue. 3aKoH paOaKTUBHOTO paciaja.

DHeprus cBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. /leneHue u CUHTES sA1ep.

Anepnsiii peaktop. TepmosiaepHsbiii cuHTE3. [Ipo0IeMBbl U TEPCIIEKTUBHI SAEPHON YPHEPTETUKU. DKOJIOTUIECKHUE aCTIEKThI
SIEPHON DHEPIETUKMU.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.



MeTo1b1 HAOIOIEHUS U PETUCTPAIMH 3JIEMEHTAPHBIX YACTHII.
@yH/1TaMEHTAJIbHBIE B3aUMOAECHCTBUA. ENMHCTBO (pM3HUECKON KAPTUHBI MUPA.

TexHn4eckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: JTO03UMETP, KaMepa BunbcoHa, anepHBIN peakTop, aTOMHAs
o6oMmb0a.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOLINX YaCTHII.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanue TpeKOB 4acTHIL (ITO TOTOBBIM (OTOrpadusim).

Pazjen 8. DiieMeHTHI ACTPOHOMUY U ACTPOPU3NKH

DTarnel pa3BUTHS aCTPOHOMHUM. [[prKIagHOE 1 MUPOBO33PEHUYECKOE 3HAYCHUE ACTPOHOMMUHM.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUe 3BE3/1bI, INIAHETHI, UX BUJIUMOE JIBHXKCHUE.

ConHeuHas cucrema.

Connue. ConneuyHass akTUBHOCTh. McTounuk sHeprum CoJsiHIIA U 3BE3M. 3BE3IbI, UX OCHOBHBIE XapaKTEPUCTUKHU.
JlnarpamMmmMa «CHEKTPAJIBHBIA KJIACC — CBETUMOCTB». 3BE3MBI TJIABHOM IIOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3J TJIAaBHOM MOCJIEIOBATEILHOCTH. BHyTpeHHee cTpoeHue 3BE311. COBpEMEHHBIE MPEACTABICHUS O
MIPOUCXOKICHUH U 3BoJIIOIMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Muieunslit [Tyts — Hama I'anaktuka. [Tonoxenue u neuxenue Coinina B ['anaktuke. Tunbl ranaktuk. Paguoraiaktuku u
KBa3apbl. YEpHBIE IBIPHI B AIPAX FaJIaKTHK.

Bcenennas. Pacimmmpenue Beenennoii. 3akon Xa66ina. Pazoeranue ranaktuk. Teopust bonbioro B3peiBa. PenukroBoe
W3JIyYEHHUE.

MacmraOnas cTpyktypa Beenennoii. MeTarainakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

Habmronenust HeBOOPYKEHHBIM TJ1a30M € UCTIOJb30BAHUEM KOMITBIOTEPHBIX MPHJIOKEHUM JJI ONIpEeeICHUs MOJ0KEHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/ius CeBEpHOro MOJyIIapus U IPKUE 3BE3IbI.



Ha6monenus B reneckon Jlynsl, maner, Maeunoro IlyTtu.

O0o01maronee NOBTOpeHue

Ponp ¢pusuku u acTpoHOMHUM B 9KOHOMHUYECKOW, TEXHOJIOTMYECKOM, COIMAILHON U 3THYECKOU cdepax AesTENbHOCTU
YeJIoBEeKa, POJib U MECTO (PM3UKUM U aCTPOHOMHHM B COBPEMEHHOW HAyYHOM KapTUHE MHUpA, POJib (PU3NYECKOW TEOPUH B
GbopMHUpPOBaHUM TIPEACTABICHUNA O (HU3UYCCKON KapTHHE MHpaA, MECTO (U3MYECKOW KApTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O MPUPO/IE.

MexnpeaMeTHbIe CBSI3H

N3yuenune kypca Gusnku 6a30Boro ypoBHs B 11 kiacce oCylIeCTBISIETCS ¢ YUETOM COJIEPKATEIbHBIX MEXKITPEAMETHBIX
CBS3EH C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemuvie noHamust, CBI3aHHBIE C U3YYEHUEM METOI0OB HAYYHOT'O TTO3HAHUS: SIBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
¢u3nueckas BeIMYnHa, 3aKOH, TEOpUsl, HAOJII0IEHUE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl YPAaBHEHUMN, TPUTOHOMETPUUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHO€ TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOECKIIMU HA OCH KOOPANHAT, CIIOKECHUE BEKTOPOB, ITPOU3BOIHbBIC
AJIEMEHTApHBIX PYHKIUH, TPU3HAKU [TOJ00HS TPEYTOJILHUKOB, ONPECICHHE IUIOMIAIN TIIOCKUX GUryp u oobEma Tel.

buonocus: snextpudeckue SBICHHUS B JKUBOW MPUPOJE, KoJieOaTeIbHbIC NBMXKCHHSI B >KUBOW MPUPOJIC, ONTHUYECKUE
SIBJICHUS B )KMBOM MPUPOJIE, NCUCTBUE pAIMAllUH HA KUBBIE OPTraHU3MBbI.

Xumusi: CTpOGHHE aTOMOB UM MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPABIX TeJI, MEXaHU3Mbl OO0pa30BaHUS
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIBHBIN aHAJIN3.

l'eoepagusa: MarHuTHBIE TIONIIOCa 3€MIIH, 3aJI€KU MAarHUTHBIX Py, (OTOChEMKA 36MHOM MOBEPXHOCTH, MpeJICKa3aHue
3eMJICTPSACEHHUI.

Texnonoeus: TAHUM DJIEKTPONEPENAY, TE€HEPATOP NEPEMEHHOIO TOKA, AIEKTPOABUTATENb, HUHAYKIIMOHHAS NI€Yb, paaap,
paguonpUEMHHUK, TelIeBU30p, aHTeHHa, TenedoH, CBU-neuyb, MpOEKIMOHHBIA ammapaT, BOJOKOHHAs OITHKA, COJIHEUHAs
Oarapest.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30OBAHUA

OcBoenue yuyebHoro mpenmera «®Pusnka» Ha ypoBHE cpeaHero oodiiero oOpa3zoBaHus (0a30BbIA YPOBEHB) IOJIKHO
o0ecreunTh JOCTIKEHNE CICAYIOMUX JIMYHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mpeaMera «@Du3nka» TOJKHBI OTpa)kaTh TOTOBHOCTh M CIHOCOOHOCTH
00y4aroImMXcsi PyKOBOJACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEN MO3UIIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTALIHM,
MO3UTHUBHBIX BHYTPEHHHUX YOEXKIEHUI, COOTBETCTBYIOIINX TPAAUILMOHHBIM LIEHHOCTSIM POCCHUIICKOTO 00I1I€CTBA, PACIIUPEHHE
YKU3HEHHOT'O OIIBITA U OIBITA JAEATEIBHOCTH B IIPOLIECCE pealIN3alii OCHOBHBIX HAIIPABJIEHUN BOCIIUTATEIIbHON A€ TEIbHOCTH,
B TOM YHCJIE B YACTHU:

1) rpa:IaHCKOT0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PaXJTAHCKON MO3ULMK O0YYarOIIerocsi Kak aKTMBHOI'O M OTBETCTBEHHOT'O 4IEHAa POCCHICKOTO
00I111eCTBA;

MPUHATUE TPAAUIMOHHBIX 00II€YETI0BEUECKUX TYMaHUCTUUECKUX U IEMOKPATUUECKUX LIEHHOCTENH;

TOTOBHOCTB BECTH COBMECTHYIO AESTEIBHOCTh B HHTEPECaX IPakIaHCKOro 00IIeCTBa, y4aCTBOBATh B CAMOYIIPABIICHUH B
00pa3oBaTeNbHON OpraHu3aluu;

YMEHHE B3aMOJICIICTBOBATh C COLMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX (PYHKLUUSIMU U Ha3HAUCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) MATPHOTHYECKOTO0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKOMN Ipa’kIaHCKOM UACHTUYHOCTH, IATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHE K rOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM POCCHUMCKUX YUYEHBIX B 00J1acTU (U3HKU U
TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHMUS;



CIIOCOOHOCTD OLIEHUBATH CHTYAIIUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSCh Ha MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH, B TOM YHCJIC B JCATEIbHOCTH YUEHOTO;

OCO3HaHHE JINYHOTO BKJIaJ(a B MIOCTPOCHHUE YCTOHYUBOTO OYAYILETO;

4) 3C¢TeTHYECKOT0 BOCIIMTAHHUSI:

3CTETUYECKOE OTHOIIICHUE K MUPY, BKIOYast 3CTETUKY HAYYHOI'O TBOPYECCTBA, MPUCYIIEro (U3NIECKON HayKe;

5) Tpy10BOr0 BOCIIUTAHMS:

HHTEPEC K PasInIHbIM cdepaM mpodeCCHOHANTBHON AEATSILHOCTH, B TOM YKCJIEC CBA3aHHBIM C (DU3HUKOW U TEXHUKOM,
YMEHHE COBEpPIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC IIaHbI;

TOTOBHOCTB M CITOCOOHOCTD K 00pa30BaHMIO U CaMOOOPa30BaHMIO B 00JIACTH (DU3HMKH Ha MPOTSHKEHUHU BCEH JKU3HU,

6) 9K0JIOrM4eCKOro BOCIIMTAHMUSI:

C(OPMHPOBAHHOCTD YKOJOTHUECKOM KYJIbTYphI, 0CO3HAHHE TJI00ATBHOTO XapaKTepa SKOJOTHUSCKUX MPOoOIIeM;

IUTAHUPOBAHKE M OCYIIECTBICHHUE ACHCTBUI B OKPY)KAIOIICH Cpejie Ha OCHOBE 3HAHMS IIEJICH YCTOWYHMBOIO Pa3BHTHS
YeJI0BEUYCCTRA;

pacIIMpeHHE OIbITA ICATSIIEHOCTH SKOJIOTMYSCKON HAITPABJIICHHOCTH HAa OCHOBE UMEIOIIMXCS 3HAHUH 10 (PU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PCHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (DU3NIECKOIN HAYKH;

OCO3HAHME IICHHOCTH HAYYHOM IEATCIIbHOCTH, TOTOBHOCTH B MPOIIECCE N3YUEHUS (PU3UKH OCYIICCTBIATH MPOESKTHYIO U
UCCIICI0OBATEIILCKYIO ICATSIIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITENIbHO (hOPMYJIUPOBATH U AKTYyIM3UPOBATH MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;
ONPENETATh LETU AEATEIBbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTUKECHUS;
BBISIBJISITH 3aKOHOMEPHOCTH 1 IPOTUBOPEUHS B pACCMAaTPUBAEMBIX (DU3HUCCKUX SIBICHUSX;



pa3pabaTbIBaTh IJIaH PELICHUS IPOOJIEMBI ¢ YUETOM aHAJIN3a UMEIOIIMXCS MaTepUalIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B AESATEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIBTATOB LEISAM, OLEHUBATh PUCKH MOCIEACTBHI
JESITEbHOCTH;

KOOPJMHHUPOBATH U BHITIOJIHATH paObOTy B YCIOBHUSIX PEATbHOTO, BUPTYAIbHOIO U KOMOWMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELIEHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble ucciaenoBarejabCcKue 1eMCTBUSA.

BJIa/IETh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU MOHATHIMH U METOAaMH (DU3HUECKOMN HAyKH;

BJIa/ICTh HAaBBIKAMH y4€OHO-MCCIIEIOBATENLCKON U MPOEKTHOW AEATEIBHOCTH B 00JacTh (U3UKH, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOATEIBHOMY IOMCKY METOJOB pELIeHMs 3a/1ad (PU3NYECKOTO COAEpKAHMSI, TPUMEHEHUIO Pa3IMYHbIX
METO/0B ITI03HAHMUS;

BJa/I€Th BUAAMHU JESITEIbHOCTH IO OJYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALINHU, TPE0Opa30BaHUI0 U IPUMEHEHUIO B
pa3IMYHBIX yYEOHBIX CUTYalMUsIX, B TOM YHCJIE MPU CO3/IaHUU YYEOHBIX IPOEKTOB B 00J1aCTH (U3UKH;

BBISIBJIATh NTPUYMHHO-CJIEJICTBEHHBIE CBSI3UM M aKTyaJM3MPOBATh 3aJlauy, BBIABUTATh TMIIOTE3y €€ PEIICHUs, HAXOJIUTh
apryMeHTHI JJIsl I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh NOJYYECHHBIE B XOJE€ PEUICHUS 3aJa4d pPE3yJIbTaThbl, KPUTUYECKH OLEHUBATH WX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIIOBUSIX;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHOM AESATENBHOCTH, B TOM YHCIIE TPU U3YUEHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTD 3HAHMS MO (PU3UKE B TPAKTUUYECKYIO 00JIACTh )KU3HEAEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIbHbIE TOAXO0/IbI U PELLICHUS;

CTaBUTH MPOOJIEMBI U 33Ja4H, T0MYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

Pab6ora ¢ undgopmanmei:

BJIa/IETh HABbIKAMU MOJTy4YeHUs HH(GOpMaIMU (PU3NIECKOTO COAEPKaHUs U3 HCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIIbHO
OCYIIECTBIISATH MOUCK, aHATIN3, CHCTEMATH3AIUIO U HHTEPIIPETALNIO HH(OPMALIMU Pa3TUYHbIX BUIOB U (OPM Ipe/ICTaBICHUS;

OLIEHMBATh IOCTOBEPHOCTH HH(POPMALINY;



UCIOJIb30BaTh CpeACTBA HUH(MOPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJOTUA B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX U OPTraHU3AIMOHHBIX 33/1a4 C COOTI0CHUEM TPeOOBAaHUH IPTOHOMHKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI,
pecypcocoepexeHus, MPaBoOBbIX U ATUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 6€30MacHOCTH;

Co3/71aBaTh TEKCThI (PU3MUECKOTO COAECPKAHUS B PA3NUYHBIX opMaTax ¢ Y4ETOM HazHAYCHHS MH(POPMAIMK U LEJIEBOM
ayJIMTOPHUH, BBIOUPAS ONTUMANIbHYIO (DOPMY MPEACTABICHUS U BU3YATH3ALIUU.

KoMMyHHKaTHBHBbIE yHUBEPCAIbHbIE YUeOHbIe AeiicTBHUS:
OCYIIIECTBJIATH OOIIEHNE HA YPOKax (PM3UKU ¥ BO BHEYPOUHOH ACATEIHHOCTH;
pacrio3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CUTYAIMi ¥ CMSATYaTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTMUHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB;
MMOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW W WHINBHIYATbHOU PabOTHI;
BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JICHCTBHM ¢ YIETOM OOIINX MHTEPECOB U BOBMOKHOCTEH Ka)I0T0 YICHA
KOJUICKTHBA,
IMPUHUMATH 1IEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BbIBATh U KOOPJAMHUPOBATH JCHCTBUS IO €€ JTIOCTHIKECHHUIO:
COCTABJIATH IJIaH JEHCTBUM, pACIIPEACIIATH POJIH C YIETOM MHEHUH YIaCTHUKOB, 00CYKIaTh PE3YIbTaThl COBMECTHOM pabOTHI;
OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAKJIOTO y4aCTHUKA KOMaH bl B OOIINI pe3yJIbTaT MO0 pa3pad0TaHHBIM KPUTEPHSIM;
TIpeiaraTh HOBBIC ITPOEKTHI, OTICHUBATh HUJIEH C TIO3UITUH HOBU3HBI, OPUTHHAILHOCTH, MPAKTHYECKOW 3HAUMMOCTH;
OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEACHWE B PA3IUYHBIX CHUTYaIlUsAX, IMPOSIBIATH TBOPUYECTBO W
BOOOpakeHUE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHHBEpPCcAIbHbIE YYeOHbIE 1eiiCTBUA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh TO3HABATEIbHYIO JAESITENBHOCTh B 00JAaCTH (DU3UKUM U ACTPOHOMHUH, BBISBIIATH
Mpo0JIEMBbI, CTAaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 33]/1a4H;
CaMOCTOSTENIbHO COCTAaBJISATh MJIAaH PELICHUS PACUETHBIX UM KAYECTBEHHBIX 3ajay, TUIAH BBINOJHEHUS MPAKTUYECKON
paboThI C YY4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHU;



JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuIMpATh paMKH y4€OHOTO IPEIMETA HA OCHOBE JIMYHBIX MTPEAIIOYTEHUN;

JieNiaTh OCO3HAHHBIN BEIOOP, apTyMEHTHUPOBATH €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (DOPMUPOBAHUIO U TMPOSBICHUIO DSPYIUIMH B 00JAaCTH (DU3MKH, TOCTOSIHHO TIOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, S3MOLMOHAIbHBIH HHTEJVIEKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBEI B ACSITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIa/I€Th HABBIKAMU [TO3HABATEIIbHOM pe(IeKCUN KaK OCO3HAHUS COBEPILIAEMBbIX AEUCTBUN U MBICIUTEIbHBIX ITPOLIECCOB,
WX PE3YJIbTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUH I OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX [IPY aHAJIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

IPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

OPUHUMATh MOTHUBBI M ApIYMEHTHI APYTUX IPH aHAJIU3€ PE3YJIbTATOB AEATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nponecce 1ocTHXKEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI IO (PU3UKE NIl YPOBHS CPEAHETO OOLIETO
oOpa3oBaHMsl y 00yUarOLUXCs COBEPIICHCTBYETCS YMOLIMOHAIBHBIN UHTEIUIEKT, IPeINoiaratoiini ¢hOpMUPOBAHHOCTh:

CaMOCO3HaHUs, BKJIFOYAIOIIET0 CIOCOOHOCTh HOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHUE, BUAECTH HAIIPABJICHUS Pa3BUTHS
COOCTBEHHOW AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJMPOBAaHUs, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEACHUE,
CIIOCOOHOCTH aIalITUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U TIPOSBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAllMK, BKJIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO LENH U YCIEXy, ONTUMH3M, UHUIIMATUBHOCTD,
YMEHHE IEVCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEN;

AMMATHH, BKIIOYAIOMIEH CHOCOOHOCTh IMOHMMATh 53MOIMOHAIBHOE COCTOSIHME JApPYTHX, YUWUTBIBATH €ro IpH
OCYUIECTBJIECHUU OOLIEHUS, CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAaUBaTh OTHOIIEHHUS C JPYTMMM JIFOJbMH, 3a00THUThCH,
MPOSIBIISATH UHTEPEC U pa3pemiaTh KOHPIUKTHI.

IHPEAMETHBIE PE3YJIbTATBI

K koniy o6yuenus B 10 kiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y
00y4aroluxcst yMEHHI:

JI€MOHCTPUPOBATh Ha MpPUMEpax posib U MeCTO (U3MKH B (POPMHUPOBAHMM COBPEMEHHOW HAay4yHOH KapTHUHBI MUpPA, B
Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJOTHM, B IPAKTUYECKOMN JESTEIbHOCTH JIOJIEH;

YUHUTBIBATh TPAHUIIBI TPUMEHEHUSI U3YUYEHHBIX (PU3MUECKUX MOJENEH: MaTepuaiabHas TOYKA, MHEpLHAJbHAs CHUCTEMA
oTcu€Ta, aOCOJIOTHO TBEPAOE TEJO, UJICATbHBIA a3, MOJEIU CTPOCHHUSI Ta30B, KUJIKOCTEHM U TBEPIBIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsi/i IPU pelIeHnH GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECChI) U OOBSCHATH MX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSPHO-
KMHETUYECKOW TEOPUH CTPOEHHUs BEHIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPAMOJIMHENHOE
JBUYKEHUE, CBOOOTHOE MaJIeHUE TEeJl, ABMKEHUE N0 OKPYKHOCTH, MHEPLUS, B3auMoiercTBre Tell, Auddy3us, OpoyHOBCKOE
JIBUKEHHUE, CTPOEHHUE KUAKOCTEH W TBEPABIX TeJ, U3MEHEHUE oO0bEMa Tesl MPU HarpeBaHuU (OXJIAXACHHH), TEIIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJAEHCAlN, IUIABJIICHUE, KPUCTAIUIM3ALNsl, KUIIEHHUE, BIAXXHOCTh BO3/1yXa, IIOBBIIICHUE JABJICHUS
rasza Ipy €ro Harpe€BaHuM B 3aKPBITOM COCYZE, CBA3b MEXIY IapamMeTpaMU COCTOSHHUS ra3a B U30IPOLECCAX, DIICKTPU3ALUL
T€JI, B3aUMOJEHCTBUE 3apAJIOB;

OMKCHIBATH MEXAHUUYECKOE IBUIKEHUE, UCTIONb3Ys (U3MUECKUE BETUUMHBL: KOOPAUHATA, IyTh, IEPEMELICHUE, CKOPOCTb,
YCKOpEHHue, Macca Tesa, Cujla, UMIYJbC Tela, KHHETHUYeCKas SHEprus, MOTEHIMalbHAs 3HEprus, MexaHuueckas paloTa,
MEeXaHM4YecKass MOUIHOCTb; MPU ONHCAHMM MPABUIBHO TPAKTOBAaTh (PU3MUECKUM CMBICT HCHOJB3YEMBIX BEJIWYHMH, HX
0003HAaYEHUS U €IUHUIIBI, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BETUYUHY C APYTUMHU BEIMYUMHAMM;

OMKCHIBATH U3YUECHHBIE TETNIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SIBJICHHUS, UCTIObB3YS (PU3NUYECKIE BETUUMHBL: IaBJICHUE ra3a,
TEMIIEPATypa, CPEIHSAS] KUHETUYECKAsk SJHEPTUsl Xa0TUUECKOTO JIBHKEHUSI MOJIEKYJI, CPETHEKBAIPATUYHAsSL CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA dHEprus, padora raza, Ko3()(PUIMEHT MOJIe3HOr0 AEUCTBUS TEIJIOBOIO JBHUraTelNs; IpU



ONMCAaHWU NPABWIBHO TPAKTOBAaTh (PU3UUECKUI CMBICI UCIOJB3YEMBIX BEJIWYUH, UX O0O3HAUYEHHS U €IMHULbI, HAXOAUThH
(dbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUUHY C JPYTUMU BETUYMHAM;

ONUCHIBATh H3YYECHHBIE JJIEKTPUUYECKUE CBOICTBA BELIECTBA U JJEKTPUUYECKUE SIBJICHUS (IIPOLECCHI), HCIOJB3YS
¢u3nuecKue BEIUYMHBL: JJIEKTPUUYECKUI 3apsij, 3JIEKTPUUYECKOE TOJ€, HANPSKEHHOCTh IMOJSA, MOTEHLHUAN, Pa3HOCTb
NOTEHIMAJIOB; IPU ONUCAHUMU IPaBWIBHO TPAKTOBaTh (PU3MUECKUNA CMBICI HCHOJB3YEMbIX BEIMYMH, WX OOO3HAYECHUS U
€/IMHULIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PU3UUYECKYIO BETUYUHY C IPYTUMU BEIUYNHAMY,

aHAJIM3UPOBATh (PU3NYECKUE MPOLECCH U SBJIEHUS, UCHOIb3Ysl (U3NUECKUE 3aKOHBI M IMPUHLUIIBL: 3aKOH BCEMUPHOIO
tarorenus, 1, 11 u 111 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOM DHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, IPUHIIUI
CYyHEPIO3ULHAN CHJI, IPUHLMUII PABHOIIPABHS HHEPLIMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BELIECTBA, Ta30BbIE€ 3aKOHBI, CBS3b CPEAHEW KUHETHMUYECKON HHEPruM TEIUIOBOIO JBMKEHUS MOJIEKYJ C aOCOIIOTHOU
TEMIIEpaTypoOy, MEPBbI 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHHUs JJIEKTPUYECKOro 3apsaa, 3akoH KyiloHa, mpu 3ToM
paznuyaTh CIOBECHYI0 (OPMYJIMPOBKY 3aKOHA, €ro MaTE€MaTUYeCKO€ BBIPAXKEHUE M yCJIOBUA (TpaHulbl, 00JacTH)
IIPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE NPHUHIMMBI JCUCTBUS MAIWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; Pa3iIUyaTh YCIOBUS HUX
0€3011acHOr0 UCII0Ib30BAHMSI B TIOBCEAHEBHOM KU3HM;

BBIMOJIHATh 3KCIEPUMEHTHI MO MCCIEAOBAHUIO (PU3NYECKUX SBJIEHUH M TPOIECCOB C HCIOJB30BaHUEM MPSIMBIX U
KOCBEHHBIX H3MEPEHMI, MpU 3TOM (QOopMyJIHMpoBaTh MpodieMy/3ajadyy M THIOTE3y YYEOHOro 3KCIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYyI0BAHHUS, IPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIIATh MPSMbIE U KOCBEHHBbIE M3MEPEHUs (PU3MUYECKUX BEJIMYMH, IPU 3TOM BBIOMpPATh ONTUMANbHBINA CIIOCOO
MU3MEPEHUS U UCTIOJIb30BATh U3BECTHBIE METOIBI OLICHKU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBATh 3aBUCHUMOCTH MEXAY (U3MYECKUMHU BEIMYMHAMHM C HUCHOJIb30BAHUEM IMPSAMBIX H3MEPEHUN, MpPU 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJbTaThl MOJYUYEHHON 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH B BHUJE TaOIUI] U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yIbTaTaM UCCIIEI0BAHMUS;

coOr01aTh MpaBuiia 0€30MacHOr0 TpyJia MpH MPOBEACHUH MCCIEA0BAHUM B paMKax y4eOHOIro 3KCIEpUMEHTa, yueOHO-
HCCIIEIOBATENIbCKOM W MPOEKTHON JAESITENbHOCTH C MCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U J1TaOOPATOPHOTO
000pyIOBaHUS;



pemiaTh pacy€THbIC 3aJ]a4M C SIBHO 3aJJaHHON (PU3MYECKON MOJIENbIO, UCIOJIb3Ys (PU3NYECKHUE 3aKOHBI M MPUHLIUIIBI, Ha
OCHOBE aHalu3a YCIOBHUS 3aJaud BBIOMPATh (DU3HUECKYIO MOJIENb, BBIACHATH (PU3NYECKUE BEIWYMHBI U (POPMYJIHL,
HEOoOXoUMbIE /i €€ pEeIleHHUs, NMPOBOAUTH PAacu€Thl U OLCHUBATH PEATbHOCTh MOJYUYEHHOIO 3HAYCHHUS (DU3UYECKOM
BEJIMYMHBL;

pelmaTh Ka4eCTBEHHBIE 3aJayd: BBICTPAUMBATH JIOTHUYECKH HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHUH C ONMOPOW Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

UCIIOJIb30BaTh TMPHU pPEHICHUH YYEOHBIX 3aJa4 COBpPEMEHHbIe HMH(POPMAIIMOHHBIE TEXHOJOTHMM Il TIOMCKA,
CTPYKTYpUPOBAHUS, WHTEPIPETAIIMH M TPEACTaBICHUA Y4eOHOM M HAyYHO-TIOMYyJSpHOW HH(OpMAIMM, MOTYYCHHOH U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOIyYaeMyr0 HH(OPMAIIHIO;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBICHEHHE TPOIIECCOB
OKPYXKAIOILEro MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3HKE B IMOBCEIHEBHOM JKHU3HU ISl OOecrnedeHHsi Oe30MacHOCTH MpH
oOparieHnu ¢ npudopaMu U TEXHUYECKUMH YCTPOMCTBAMU, AJI COXPAHEHHUS 3J0POBbS U COOJIIOICHHS] HOPM SKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyIIEe C BHIIOJHEHHEM pPA3JIMYHBIX COLMAJIBHBIX pOJIEH, MJIaHUPOBaTh PadOTy TPYIIIbl, pPallMOHAIBLHO
pacnpeenaTb 00s3aHHOCTU W IUIAHWPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJ€KBAaTHO OIIEHMBATh BKJIaJ
KQ)KJIOTO U3 YYaCTHUKOB TPYMIbI B PEIICHUE pacCMaTPUBAEMON TPOOIIEMBI.

K koniry oOyuenus B 11 kiacce npeiMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y
0Oy4Jaronuxcst yMEHUM:

JE€MOHCTPUPOBAaTh Ha MpUMEpax pojib U MECTO (U3UKH B (DOPMHPOBAHUM COBPEMEHHON HAay4HOM KapTHHBI MHpa, B
Pa3sBUTUM COBPEMEHHOW TEXHUKM W TEXHOJIOTMW, B MPAKTUYECKOW IEITEIbHOCTH JIFOACH, LEJIOCTHOCTh M E€IUHCTBO
(bu3MYeCcKO KapTUHBI MUPA;

YUUTBIBATh TPAaHULBl MPUMEHEHHUS M3YYEHHBIX (PU3NYECKUX MOJEJICH: TOUYEHHBIA SJIEKTPUUYECKUN 3apsiji, Jyd CBeETa,
TOYEUHBIN UCTOYHUK CBETA, s/IepHasi MOJIENIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO Si/[pa MPH pellieHnd (PU3NYEeCcKUX 3a/1ady;

pacrno3HaBaTh (pu3nMUecKue sSBJICHUS (MPOLECCHl) U OOBICHATh UX HAa OCHOBE 3aKOHOB 3JIEKTPOJUHAMHUKU M KBAaHTOBOM
(bu3MKH: 3IEKTpUYecKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE



MarHuTOB, 3JEKTPOMArHUTHAas MHAYKILHS, NEWCTBHE MArHUTHOIO MOJS HAa MPOBOAHUK C TOKOM M JBWXYLIMHCS 3apsl,
ANIEKTPOMATHUTHBIC KOJICOAHWUS W BOJHBI, NPSIMOJWHEHHOE PACIpPOCTPAHCHHWE CBETa, OTPaKEHWE, NPEIOMIICHHE,
uHTepdepeHnus, Mbpakius 1 MoJsIpU3alus CBEeTa, Jucriepcus ceeta, hoTodekTpudeckuil 3¢ dexT (hoTodrddhexT), cBeToBOE
JaBJICHUE, BOBHUKHOBEHHE JIMHEHYATOTO CIIEKTPa aToMa BOAOPO/1a, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

OMKCHIBATh U3YUCHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKUE, MATHUTHBIE, ONTHYECKHE, ITEKTPUUECKYIO MPOBOIUMOCTh
Pa3TUYHBIX CPE) ¥ AIICKTPOMATHUTHBIC SIBIICHUS (TIPOIIECCHI ), HCTIONB3YS (PU3NUECKIE BETUIMHBL: DJICKTPUUECKHM 3apsi, Crujia
TOKa, IIEKTPUUECKOE HATIPSHKEHUE, AIEKTPUIECKOE COMTPOTUBRIICHUE, PA3HOCTh MOTEHINAIOB, AJIEKTPOABIDKYILAs CHIIa, paboTa
TOKa, MHAYKIUS MarHUTHOTO MoJsl, cujia Amnepa, cuia JlopeHria, UHIYKTUBHOCTh KATYIIKU, YHEPTUS AJIEKTPUUECKOTO U
MarHUTHOTO MOJIEH, MEPUOJ U YacTOTa KOJeOaHuii B KoJieOaTEIbHOM KOHTYPE, 3aps/l M CUJIa TOKA B MPOIECCE TAPMOHUYECKUX
AIIEKTPOMATrHUTHBIX KoJieOaHuH, (DOKYCHOE PACCTOSIHME M ONTHYECKas CHjia JIMH3bI, TIPU ONMHMCAHWH TPABWIBHO TPAKTOBAThH
(U3UYECKUN CMBICT UCITOJIB3yEMBIX BEIIMYWH, UX OO0O3HAYCHHS W €IWHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIONINE TAHHYIO
(MBUYECKYIO BETMYHUHY C IPYTUMH BEIMUYNHAMU;

ONMKCHIBATH HW3YYCHHBIE KBAHTOBBIC SBJICHHUS W TMPOIECCHI, HCHONB3YSd (PU3MUECKHE BEIUYUHBL: CKOPOCTH
AJIIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U YACTOTa CBETA, YHEPTUS U UMITYJIbC (POTOHA, IEPUOJI TTOTypaciaja, SHEPrus CBSI3U
ATOMHBIX SiZIEp, MIPU OMHMCAHWH MPABHIBHO TPAKTOBATh (DU3UUYECKUN CMBICH HCIOJIB3YEMBIX BEJIUYUH, UX O0O3HAUYCHUS U
SAVHMITBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE MAHHYIO (DU3HUYECKYIO BEIWYUHY C JAPYTUMHU BEIMYWHAMHU, BBIYUCIIATH
3HaYeHUe (HU3NYECKOU BEITUUHNHBI,

aHAIM3UPOBATh (PU3UUYECKHE MPOIIECCHl U SIBJICHUS, UCTIONB3Ys (DM3UUECKUE 3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO M TMapajuIeIbHOTO COEIWHEHUS TPOBOJHUKOB, 3akoH Jlkoyms—JIeHra, 3akoH AJIEKTPOMAarHUTHOM
WHIYKIIUW, 3aKOH MPSMOJMHEHHOTO0 PACIpPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHBI NPEIIOMJICHHUS CBETa,
ypaBHeHue DitHiTeHa s Gororddexra, 3aKOH COXpaHEHHUS] IHEPTUM, 3aKOH COXPAHEHHS MMITYJIbCA, 3aKOH COXPAHCHHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUSI MacCOBOTO YHCIIa, TIOCTYNIaThl bopa, 3aKOH paAoaKTUBHOTO pacmaja, Mpu 3TOM
pa3iuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKCHHE M YCIOBHUS (TPaHUIBI, OO0JIACTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAIIPABJICHUE BEKTOPA UHIYKIIMA MarHUTHOTO TIOJISI POBOJIHUKA C TOKOM, CUJTBI Amriepa u cuibl JlopeHia;

CTPOUTH U OMHCHIBATh M300pAKEHUE, CO3/1aBAEMOE TNTOCKUM 3€pKaJIOM, TOHKOU JIMH30M;



BBINOJIHATh SKCIIEPUMEHTHI MO HCCIIEAOBAHUIO (U3UYECKUX SBJICHUH M IMPOLECCOB C HCIOJIB30BAaHHUEM MPSIMBIX H
KOCBEHHBIX HW3MEpPEHHIl: mpu 3ToM (POpMYyIUpPOBaTH MpoOieMy/3agady U THIOTE3y y4eOHOro SKCIEpUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJIOKEHHOT0 000PYA0BaHUSs, IPOBOJAUTE OMBIT M (POPMYJINPOBATH BHIBOJIBI,

OCYILECTBIIATh NMPSIMbIE U KOCBEHHBbIE M3MEpeHUs] (PU3MYECKUX BEIMYMH, IIPH 3TOM BBHIOMPATh ONTHUMAJbHBINA CIIOCOO
MU3MEPEHUS U UCTIOIH30BATh NU3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN N3MEPEHUil;

MCCIIEIOBATh 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH C UCIOJIH30BAHUEM IMPSMBIX U3MEPEHUN: TIPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCUPOBATH PE3yNbTAThl MOJYyYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEITUYMH B BHJIEC TaOIUIl U TpaduKoB, IeiaTh
BBIBO/JIBI 110 PE3yJIbTaTaM MCCIIECTOBAHMS;

co0roaTh npaBuiia 6€30acHOrO Tpyia MpU NPOBEACHUU HCCIEAOBAHUN B paMKax yueOHOro HKCIEpPUMEHTa, y4eOHO-
UCCIIEIOBATENIbCKOM W IMPOEKTHOM JESTEbHOCTH C MCIOJb30BAaHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1aOOpaTOPHOIO
000pyI0BaHuUS;

pemaTh pacyETHHIE 3a/1a4M C SIBHO 3aJJaHHOW (DPM3MUYECKON MOJAEIBIO, HCTIONB3Ys (PU3NUECKHe 3aKOHBI U MPUHITUIIBI, HA
OCHOBE aHalM3a YCIOBHUS 3aJaud BBIOMPATh (DU3MUECKYIO MOJIENb, BBIACTATH (PU3NYECKUE BEIWYUHBI U (POPMYIIHL,
HEOOXOaUMBIC il €€ peIleHHUs, MPOBOJUTH PAcd€Thl W OLEHWBATH PEATbHOCTH MOJYYEHHOTO 3HAYCHUS (PU3NIECKOU
BEJIMYUHBI;

peliaTh KaueCTBEHHbIE 3aJauM: BbICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO LEMNOUYKY PACCYXACHHHM C OmOpod Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

WCIIONIb30BaTh TPU pEUICHUH YYeOHBIX 3aJad COBpPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH JUIsl TOMCKAa,
CTPYKTYpUPOBAHUS, WHTEPIpPETAllMM M NPEJCTaBICHUS Y4eOHOM M Hay4yHO-NOMYJSpHOM HH(OpMALMU, MOJYYEHHOH U3
pa3IMyYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJIy4aeMyt0 HH(POPMAIUIO;

OOBSICHATh MPHUHLIMIIBI JEHCTBUSI MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3ivyaTh yCIOBUS UX 0€30MacHOrO
MCIIOJIb30BaHUs B IOBCEIHEBHOM KU3HU;

NIPUBOUTH MTPUMEPHI BKJIaJ]a POCCUNCKHUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00BICHEHHE MTPOIIECCOB
OKpY>KaroIllero MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM XU3HM i oOecredeHus Oe30MacHOCTH TMpU
oOpareHnu ¢ mpuOopaMu M TEXHUYECKUMH YCTPOUCTBAMHU, JJISI COXPAHEHUS 37I0POBbS U COOTIOICHHS] HOPM YKOJIOTHIECKOTO
MOBECHUS B OKPYXKAIOIEeH Cpejie;

paboTaTh B rpyIie C BBIMOJHEHUEM PA3IMYHBIX COLMAIBHBIX pPOJeH, MIaHUPOBAaTh PabOTy TPYMIIbI, PAIIMOHATIBLHO
pacnpenensiaTh O0S3aHHOCTU W TUIAHUPOBATH JIEATENIHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJleKBATHO OLIEHUBATh BKJIA]
Ka)KJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMOMN TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne n/m P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTre/bHbIE
padoThbI padoTsI
pecypchbl
Pa3znen 1. PU3UKA U METOAbI HAYUHOI'O TIO3HAHUS
bubnnorexa [JOK
11 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 htts://m.edsoo.ru/7FA1bF72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuorexa [JOK
2.1 K
HHeMatHia > https://m.edsoo.ru/7f41bf72
bu6nmmotexka [IOK
22 Hlpnamika ! https://m.edsoo.ru/7f41bf72
bu6mmotexka IIOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro o pazneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 1 bubmuoteka [IOK
' TeOpUH https://m.edso0.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOAMHAMIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6muoreka [IOK

@da30BbIE IEPEXOABI

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

Hroro no pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoteka IIOK
41 UICKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
[TocTossHHBIN 351EKTpUUECKH TOK. TOKH B bubnnoreka [IOK
4.2 12
Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME



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

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne o/m P Kontpoabsnsie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. 3JIEKTPOAUHAMMUKA
MarnutHoe nosie. DNeKTPOMAarHUTHAS bubnuotexa [JOK
11 11 1 3
WHTYKIIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHUSA U BOJIHbI
51 MexaHn4YeCcKHe U AIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edso0.ru/7f41c97c
59 MexaHU4YeCKHEe U DIIEKTPOMArHUTHBIE 5 1 bubnmoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 24

Pasznea 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJIbHOCTH

OCHOBBI CIIEIIUATTEHON TEOPUH bu6nmnoreka [JOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
MEMEHTEI KBAHTOBOH OIITHIH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aroma 4 bubmorexa TIOK

https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE 5/1pO

bu6mmoreka [IOK
https://m.edso0o.ru/7f41c97c

Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPODUUKU 7 E;S:I/I;I;.Tee sz?J(?.r(u)/I;f4lc97c
Hroro no pazgeny 7
Paznen 6. OBOBILIAIOUIEE TIOBTOPEHUE

o1 Obodmaiomee HokToperie 4 Et?fs?/?r?eediiﬁagfﬂwh
Htoro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabuble | IlpakTnueckue
n/n Bcero H3yuYeHHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypcsl
®du3nka — HayKa 0 IpUpoJIE. 03.09
1 Hayunsie MeTZ bl HOSPH;HI/IH 1 bubmorexa LIOK
yi A https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Posb 1 MecTo ¢uzuku B 04.09
5 ($hopMHUPOBAHUH COBPEMEHHOM 1 bubnnorexa [IOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU IESITEIbHOCTH JIFOJIEH
MexaHnueckoe IBUKEHHUE. 10.09
3 OTHOCHTEILHOCTh MEXaHHUYECKOTO 1 bu6mmotexka I1IOK
nBrxeHus. [lepemelienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NIPAMOIUHENHOE 1 11.09 bubnnorexa [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPAMOIMHENHOE 1 17.09 bubnuoreka LIOK
JIBUKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majieHue. Y CKopeHue 1 18.09 bubnmnoreka [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe 1BUKEHUE. 24.09
7 JBrm>keHre MmaTepruanbHOU TOUYKHU MO 1 bubmorexa [OK
P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTHU
[TpuHIIMTT OTHOCUTEIBLHOCTH 25.09
pamt bubmuoreka [JOK
8 ["anunes. MHepruaibHble CUCTEMbI 1

orcyeta. IlepBblii 3akoH HeroToHa

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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Macca rena. Cuna. [puniun

01.10

bub6mmoteka [IOK

o CYHCPHOSHIHH CHLL. BTOpOHfaKOH https://m.edsoo.ru/ff0c3be8
HrloToHa A1 MaTepranbHOM TOUKU
Tperunii 3akoH HeroToHA 17151 02.10 bubmmoreka [IOK

10
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TsAroreHus. Cuna 08.10

11 TsoxecTH. [lepBas kocMuueckas bubmorexa LIOK

https://m.edsoo.ru/ff0c3d00

CKOpPOCTh

12 Cuita ynipyroctu. 3akoH ['yka. Bec 09.10 bubnnoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumment 15.10

13 TpeHusi. Cuia COnpoTUBIICHUS IIPU bubnnorexa [IOK
IBIDKEHUHU TENAa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynaTenbHO€E U BpalareiabHOe 16.10

1 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubnnoreka [IOK
Tena. MoMeHT cuisl. [1nedo cuisbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPIOTO Tena
HNMnynbsc MaTepuanbHOM TOUKH, 22.10

15 CHUCTEMBI MaTePUAITbHBIX TOUEK. bubnnorexa [IOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnyisca. PeakTuBHOE ABUXKEHME
PaGota 1 MOIITHOCTE CHITBI. 23.10

17 Kunernueckas sHeprus bu6mmoreka [IOK
MmatepHuaiabHON Touku. Teopema 06 https://m.edso0.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW SHEPIUU
[TorenunanbHas sHEprusl. 05.11 BuGmorexa {OK

18 [ToreHIMaTBHAS YHEPTHS YIIPYTO

ne(pOpMHUPOBAHHON MPY>KUHBI.

https://m.edsoo.ru/ffOc461a
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ITorennmanbHas sHEpPrus Teia
BOJIM3U MMOBEPXHOCTH 3eMIIU

06.11

19

ITorennmansHele U
HENOTEHIMAJIbHEIE CHIIBL. CBI3b
paboThl HETOTEHIUAIIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUr
CHUCTEMBI TeJ1. 3aKOH COXpaHCHUS
MEXaHWYECKON IHEPTUn

12.11

bubnnorexa [IOK
https://m.edsoo.ru/ffOc478c

20

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKON
SHEPI'HH Tella Ha IpUMepe
PaCTSHDKCHHS PE3UHOBOTO KT'yTa)

13.11

21

KoHTposbHas pabota 1o Teme
«Kunemaruka. /[unamuka. 3akOHbI
COXpaHEHUS B MEXAHUKE)

19.11

bubnuorexa [IOK
https://m.edsoo.ru/ffOc4b74

22

OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON
TEOpHH. bpOYHOBCKOE IBUKEHHUE.

Auddysus

20.11

bu6mmoteka I1IOK
https://m.edsoo.ru/ffOc4dc2

23

Xapakrep ABUKECHUSA U
B3aMMOJCHCTBHSI YAaCTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, )KUJIKOCTEN
U TBEPABIX TEI

26.11

24

Macca monekyn. KonmnuectBo
BemectBa. [locrosaras ABoraapo

27.11

25

Tennosoe paBHoBecue. Temneparypa
u e€ uamepenue. llkana remneparyp
enbcus

03.12.



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

Wneanpuerii raz 8 MKT. OcHoBHOE

04.12.

bu6mmoteka [IOK

26 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIeparypa Kak Mepa 10.12

97 CpeIHEe KHHETUYECKON IHEPTUn bubmmoreka [IOK
JBUOKCHMS MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneripona

28 3akoH JlaapToHa. ['a30BBIC 3aKOHBI 1112
JlaGopaTtopHast pabota 17.12

29 «HMccnenoBanne 3aBUCHMOCTH
MEX1y TapaMeTpaMH COCTOSTHHS
pa3peKEHHOI0 Ta3ay

30 W3omporuieccel B uaeaibHOM rase u 18.12 bu6mmoteka [LIOK
ux rpaduyueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
Buytpennss sneprus 24.12
TEPMOIMHAMHUYECKON CUCTEMBI U

31 crocoOsl €€ n3MeHeHus. Komanuectso bubnnorexa [IOK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edso0.ru/ff0c5952
DHEPTHUsSI OJTHOATOMHOTO UICATHHOTO
raza

32 Buasl Terionepenaun o1z bubnnorexa [IOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTh BELIECTBA. 14.01.

33 KonunuecTBo Tennotel npu bu6muotexa [LIOK
Terutonepenave. AanadaTHBIM https://m.edsoo.ru/ff0c5c36
nporece

34 [TepBblii 3aKOH TEPMOIMHAMUKHU U 15.01 bu6muotexa [LIOK
€ro MpUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
Heo6paTuMocTh HpoOIEccoB B 21.01

. bubmuoreka [JOK

35 npupoje. Bropoii 3akon

TEPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230
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36 [punnun aevicreus u K111 22,01 bubnuorexa [IOK
TEIJIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
37 [ukn Kapuo u ero KIIJ 28.01
38 DKOJIOrn4ecKue npoodIeMsl 29.01
TETUIOPHEPTETUKA
O06o0maromuii ypox 04.02
bu6mmoreka [IOK
39 M .
«Monexynapias pusitka. OcHoBE https://m.edsoo.ru/ff0c6938
TEPMOMHAMHKI
KonTtponpsHast pabora o reme 05.02
bubnnorexa [JOK
40 M .
«epof)eKyTpHaH;b HHIa. QOB https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKH
41 [TapooOpa3oBaHue U KOHACHCAIUS. 11.02 bubmmoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS 1 OTHOCUTEIIbHAS 12.02 e OK
42 BIIQXKHOCTH BO3/1yXa. HachleHHbII nommotrexa 1
ap https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucrammueckue u 18.02
aMmopdHbIe Tena. AHU3OTPOIIHS
b K
43 CBOMCTB KpUCTAJLIOB. JKujakue H6?HOTeKaIH3
K CoBpemenHbIe https://m.edso0.ru/ff0c65f0
PUCTAILIBL.
MaTepHUaITbI
[1naBneHwe u KpUCTAIUIA3ALIHS. 19.02 i OK
44 VenpHas TENI0Ta TIaBJICHUS. nonmorexa I
Cv6mMa https://m.edsoo.ru/ff0c6708
yOIMManus
25.02 BuGmmorexa LIOK
45 % 0
PApTICHIe TETLToPoTo banea https://m.edsoo.ru/ff0c6820
OnexTpu3anys Tel. DIeKTPUIEeCKHH 26.02
46 3apsin. /[Ba BUa SJEKTPUUECKUX brbmiotexa LIOK

3aps/IoB

https://m.edsoo.ru/ff0c6bcc
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HpOBOILHI/IKI/I, JUDJICKTPHUKU U

04.03

bub6mmoteka [IOK

4 HOYNPOBOIHHKL. 3aKOH https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS IIEKTPUIECKOTO 3apsiia
B3aunmoneiictBue 3aps10B. 3aKOH 05.03

48 Kynona. ToueuHbli 251eKTpudeCcKuil bubsmorexa HOK
sapsn https://m.edsoo.ru/ffOc6ce4
Hanps>k€HHOCTB 271EKTPUYECKOTO 11.03

49 noJist. [lpuHnun cynepno3unuu bu6mmoteka LIOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
Pabota cun ainexkTpocTaTuuecKkoro 12.03

50 noiia. ITorennman. Pa3nocts buGnnorexa [IOK
HOTCHIMAIOB https://m.edso0.ru/ff0c6f00
[TpoBOHUKY U TUIICKTPUKH B 18.03

51 AJIIEKTPOCTATUYECKOM TIOJIE. E;I{inirzzecjiicﬁ(l?/ff 0c7018
JusnexTpuyeckas IpOHUIAEMOCTh

N 19.03 bubnnoreka [IOK

52 OnexrpoéMmkocTs. Konnencarop httos://m.e dso;.lru I0CT126
DNEeKTPOEMKOCTD MIOCKOTO 25.03 BuGmiorexa LIOK

53 KOHJIeHCAaTopa. DHEPTus _
JAPAKEHHOTO KORICHCATOPa https://m.edsoo.ru/ff0c72c0

54 JlabopaTtopHast padota "M3mepenue 26.03
3JIEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIMIT 1EUCTBUS U IPUMEHEHHUE 08.04
KOH/IEHCATOPOB, KOIMMUPOBATHHOTO

55 amnmapara, CTpyHHOT0 MpUHTEpa.
DIeKTpocTaTUYEeCKas 3aluTa.
3a3emileHne 3IeKTPONpruOOpOB

56 DIIeKTPUUECKHI TOK, YCIOBHS €T0 09.04

cyuiectBoBaHus. I10CTOSIHHBIN TOK.
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Cuna Toka. Hanpsbkenue.
Conportunenue. 3akoH Oma aJist
y4acTKa Ienu

15.04

S7

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIIaHHOE COCTUHECHUE
POBOAHKKOB. JlabopaTopHas paboTta
«M3yueHne cMEIaHHoro
COCIMHEHUS PE3UCTOPOB

0.5

16.04

bubnnorexa [JOK
https://m.edsoo.ru/ffOc74f0

58

PaboTa 1 MOITHOCTB AJIEKTPUYECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

22.04

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

59

3axoH Oma 7151 MOJTHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne DJ1C UCTOUHMKA TOKA U
€ro BHYTPEHHET'0 COIIPOTUBIICHUS

0.5

23.04

bubnuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

60

DNEKTPOHHAs: TPOBOAUMOCTh
TBEPJIBIX METAIIJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIPOBOIUMOCTD

25.04

61

DNEKTPUYECKUHA TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

29.04

61

[MonynpoBoaHHKH, UX COOCTBEHHAS
Y IIPUMECHAs IPOBOAUMOCTb.
CaoiicTBa p—N-nepexoja.
[TomynpoBoAHUKOBBIE TPUOOPHI

30.04

but6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

62

DIIEKTPUYECKHI TOK B PACTBOPAX U
pacIuiaBax 3J€KTPOJIUTOB.
ONEKTPOIUTHYECKAS TUCCOLUALIMSL.
ONeKTpoIu3

06.05

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DJIEKTPUYECKUI TOK B razax.

07.05

63 CaMOCTOSITENIbHBIN U 1 bubnnorexa [IOK
HECaMOCTOSITEIIbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Mounnus. [Ina3zma
OnexTpudeckue Npudopsl U 13.05

64 YCTPOMCTBA U UX NMPAKTUYECKOE 1 bu6mmoteka [LIOK
npuMeHeHue. [IpaBuiia TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301MmacHOCTH
O6o06maromuit ypok 14.05 bu6mmoteka LIOK

65 1
«INEKTPOTUHAMUKAY https://m.edsoo.ru/ffOc88be
KonTposbHas padota no reme 20.05
«Qnexrpocratuka. [IocTosTHHBIM

66 ANEKTpUYECKuil TOK. Toku B 1 bubnnorexa [IOK
pasIMuHBIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
npoBepouHas paboTa npu
IPOBE/IEHUU HAa OyMa)XXHOM HOCHUTEIIe

67 PesepsHsiil ypok. KonTponbHas 1 21.05 bubnnorexa [IOK
pabota o Teme "DnekTpoarHaMHKa" https://m.edsoo.ru/ff0c8c56

68 Peseprubliil ypok. O000marommii 1 27.05 bu6mmotexa [IOK
ypok 1o reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[
Jlj;-n Tewa ypoka Bcero Kontpoaeueie | Ipaxtuicckne i[:;:ennﬂ :)Ig:)l;l:())i:fenbﬂue
padoThI padoThI
pecypcbl
[TocTossHHBIC MATHUTBI M KX 02.09

1 B3auMoOJercTBHE. MarHuTHOE IOJIE. 1 bubnnorexa [JOK
BexTop MarHuTHOM MHIAYKIIHH. https://m.edsoo.ru/ff0c9778
JIHUY MarHUTHON UHIYKIIUU
MarsuTHOE 110JIe IPOBOAHHUKA C 03.09

5 ToKOM. OnbIT Dpcreaa. 1 bubmmoreka [IOK
B3anmoaeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGoparopHas pabora «3yueHue 09.09

3 MarHII/:THoIr)o noiﬂ KaTymKIZE 1 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME€ MarHUTHOTO TTOJIS Ha 10.09
MPOBOAHUK ¢ TOKOM. Cuia Amnepa.

4 JlabopaTopHas pabota 1 1 bubnnoreka [IOK
«HccnenoBanue aeiicTBUs https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHUTa Ha PaMKy €
TOKOM)

JleficTBe MarHUTHOT'O MOJIS Ha 16.09

5 JBIKYILYIOCS 3apSKEHHYIO 1 bu6mmoreka [IOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunel Jlopenna

5 DneKTpoMarHuTHas WHIYKITHS. 1 17.09

[ToTok BekTOpa MarHUTHOM



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

uHaykiuu. IJ1C unaykuuu. 3akoH
AJIEKTPOMArHUTHON WHIYKITUU
®Dapanes

23.09

JlaGopaTopHas pabota
«HccrnenoBanue sBICHUS
ANEKTPOMATrHUTHOW HHTYKITA

24.09

bub6mmoteka [IOK
https://m.edsoo.ru/ff0cal50

NunykTUBHOCTB. SIBIEHUE
camounaykiuu. 3JC
CaMOUHYKIMH. DHEPIHUsl
MarHUTHOTO MOJISI KATYIIKHA C TOKOM.
DIEeKTPOMarHuTHOE I0JIe

30.09

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

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
JJIEKTPOMArHHUTHI,
NIEKTPOABUIaTENb, YCKOPUTEIH
3JIEMEHTApHBIX YACTHII,
VHJyKIIHOHHAs I1e€Yb

01.10

10

Oo6o06maromuit ypok «MarHutHoe
nosie. DJIeKTPOMarHuTHas

VHYKIHS

08.10

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padbota no reme
«MarHuTtHOE noe.
DNEeKTpOMarHUTHas UHAYKIHSDY

02.10

bu6mmoteka I1IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOanus. ['apmoHnueckue
KoseOaHus. YpaBHEHUE
TrapMOHUYECKUX KOJICOaHHIH.
[IpeBparienue sHEPriuu

08.10

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



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

13

JlaGopaTopHas pabota
«HccrenoBanue 3aBUCHMOCTH
Meprojia MaJIbIX KoyieOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl

rpy3a»

09.10

14

KonebaTenbpHbIl KOHTYD.
CB0OOIHBIE 3TIEKTPOMArHUTHHIE
Koje0aHus B UA€aIbHOM
KoJe0aTeIbHOM KOHTYpe. AHAIOTHS
MEX1y MEXaHUYECKUMH U
ANEKTPOMArHUTHBIMH KOJICOAHUSIMU

15.10

bubnuorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAHCHUS DHEPI'UU B UACAIBHOM
KoJIe0aTeIbHOM KOHTYpE

16.10

bubnnorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBienue o 3aTyXarmux
KoseOaHusx. BelHyKIeHHBIS
MEXaHUYECKHE KOJIeOaHNs.
Pe3onanc. BeiHyX1eHHBIE
OJICKTPOMArHMTHBIC KOJ'IG63HI/I$I

21.10

bu6mmoteka I1IOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIH TOK.
CuHyconanbHbII NEPEMEHHBIN TOK.
MOoMmHOCTh IEPEMEHHOT0O TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE
3HAQ4YECHHE CUJIbI TOKA U HAIIPSKEHUS

22.10

bu6mmoteka I1IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. IIpousBoacrso,
nepeaaya u norpedieHue
JIEKTPUYECKON SHEPTUH

04.11

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE HJIEKTPUUECKOTO

05.11

but6mmoreka [JOK
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

3BOHKaA, reHeparopa iCpcMCHHOI'O
TOKa, JIMHAMN OJICKTpoIIepeaaqd

1111

20

DKOJIOTUYECKUE PUCKHU TIPU
MIPOU3BOJCTBE IEKTPOIHEPIUH.
Kynbrypa ncnonp3zoBanus
3JIEKTPO3HEPTUU B IOBCETHEBHOM
KU3HU

12.11

21

MexaHuueckre BOIHBI, yCIOBHS
pacnpoctpanenus. [lepuon.
CKopocTb pacipOCTpaHeHus U
JuiiHa BOJIHEL. [lonepeunsie n
IIPOJOJIbHBIE BOJIHBI

18.11

bubnnorexa [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTs 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

19.11

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

23

DNEKTPOMarHUTHBIE BOJIHBI, NX
CBONCTBa U cKOpocTh. [IIkana
3JIEKTPOMArHUTHBIX BOJIH

25.11

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUHMIIBI paguOCBA3U U
TeneBuieHus. Pa3BuTue cpencTs
cBs3u. Pagnostokamust

26.11

25

Kontponbnas pabota «Konebanus u
BOJIHBD»

02.12

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssMonMHENHOE PacIIPOCTPAHEHHE
CBETa B OJIHOPOJHOM Cpeje.
Toueunslil HCTOYHUK cBeTa. JIyd
CBETa

03.12

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpaxeHue cBeTa. 3aKOHbI

09.12

bu6mmoteka [IOK

27 !
OTpAKEHILA Cf era. LloctpoeHie https://m.edsoo.ru/ff0cd4e0
1300pakeHH B IUIOCKOM 3epKaiie
[Ipenomnenue cBera. [lonHoe 10.12
o8 BHYTPEHHEE OTpaKEHUE. bubmmoreka [JOK
[IpenenbHbIi yroi NOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI 0 OTPayKeHUs
29 JlaboparopHas pabota «/3mepenue 16.12 bu6mmoteka LIOK
IIOKa3aTellsl MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzo0paxxeHui 17.12
30 B iuH3e. DopMysia TOHKON JIMH3bI bubmorexa HOK
) ' https://m.edsoo.ru/ffOcdd1e
YBennueHue JIMH3bI
Jlaboparopnas pabora 23.12
31 «HccrnenoBanue CBOHCTB
1300pakeHU B JIMH3aX»
Hucnepcus csera. CIOXKHBIA COCTaB 24.12
39 6enoro ceera. LIer. JlaboparopHas
pabota «Habmronenue aucnepcun
CBETa»
Hurepdepennus ceera. Audpakius 13.01 bu6morexa [IOK
33 ;
cBera. JludpakinonHas pemerka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. 14.01 bubmmnorexa LIOK
IHonspusanus ceera https://m.edsoo.ru/ffOcf02e
Onrtuueckue npruOOpsI U yCTPOHCTBA 20.01
35 1 yCTIOBHSI UX O€30MacHOTO
IPUMEHEHHS
36 I'panuLIbI IPUMEHUMOCTH 21.01 bubnnoreka LIOK

KJIACCUYECKOU MEXAHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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ITocTynatel crienuanbHON TEOPUH

27.01

OTHOCHTEJIbHOCTH
OTHOCHUTENBHOCTD 28.01 s OK

37 OJIHOBPEMEHHOCTH. 3aMeJICHHE htI';I J.I/I;IOTZKa 1 0cTad2
BPEMEHH U COKPAIICHUE JTTUHBI pS.//M.edso0.ru/ITucta
OHeprus U UMITyJIbC 03.02

38 pEeNSATUBUCTCKOM yacTUIlbl. CBS3b bub6mmoteka [IOK
MACCBI C SHEPTUEr U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbHas padora «OnTHKa. 04.02 .

39 OCHOBBI CIIENUATBHON TEOPHH bubsmorexa LIOK
OTHOCHTENLHOCTHY https://m.edsoo.ru/ffOcf6f0

40 ®otonsl. Popmyna [Tnanka. 10.02 bubnnoreka [IOK
OHeprus ¥ UMITyIIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEI0BAHNE 11.02 it OK

41 dbotorddexra. OnwiTel A. T uonmorexa Il
CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl hoTodrhdexTa. YpaBHEeHUE 17.02 s OK

42 DitHimreiina s poTodpdekTa. htI;I SJ'I/I;I;TeedI;?);_Iru/fde015
«Kpacnas rpanuna» Gporospdexra — ' :
JlaBnenue cBera. OnbiTel I1. H. 18.02 s K

43 JlebeneBa. XMMHUUECKOE JEHCTBHE ubmorexa O
cBeTa https://m.edsoo.ru/ff0d04a6
Texnnueckue ycrpoiictsa u 24.02

a4 MPAKTUIECKOe TPUMEHEHHE!

(dhoTorIeMEeHT, POTOAATUHK,
COJIHEYHas Oarapesi, CBETOIHO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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Pemrennie 3aaay mo reme «DIE€MEHTEI

03.03

bub6mmoreka [IOK

45 KBaHTOBOU ONTHKN https://m.edso0.ru/ff0d0302
Mongens atoma TomcoHa. OnbBITE 04.03
46 Pesepdopna o paccesHuro o- bubmorexa HOK
https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas Moaens aroma
10.03 bubnnorexa [JOK
4 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Wzny4enue u nornomeHue GpoTOHOB 11.03
48 IIpY IEPEXOJE ATOMA C OJTHOTO bubnuoreka [LIOK
YPOBHS 3HEPTrUM Ha APyroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoustHOBBIE cBOMCTBA YacTUL. BOJHBI 17.03
49 ne bpoia. KopnyckyisipHo- bubnuoreka [LIOK
BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3TyYeHUE
OTKpBITHE PATOAKTUBHOCTH. 24.03
50 OmerTel Pezepdopaa mo bubnnoreka [IOK
ONPEACIIEHUIO COCTABA https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOTO U3ITyYEHUS
CgoiictBa anbda-, 6eTa-, raMma- 25.03
51 n3iydeHus. Biousxue
PaIMOAKTUBHOCTH Ha >KUBbIE
OpPTaHU3MBI
OTKpbITHE TPOTOHA ¥ HEUTPOHA. 07.04
59 N3otombl. Anbda-pacma. but6mmoreka [JOK
DNeKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edso0.ru/ff0d1162
pacnan. ['amma-usmydenune
53 OHeprus CBsI3U HYKJIOHOB B S7pE. 08.04 bubnuorexa [LIOK

S nepnbie peakuuu. S nepHbIin

https://m.edsoo.ru/ff0d1356
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peaktop. [Ipobrembl, HepCHeKTUBHI,
HKOJIOTMYECKUE aCTIEKThI SACPHOM
SHEPreTUKU

54

DyieMeHTapHbIe YacTUullbl. OTKphITHE
o3uTpoHa. MeTrobl HAOMIOACHUS U
pErucTpaluu 3JIEeMEHTAPHBIX
yactul. Kpyrisii croin
«DyHIaMeHTaIbHbIE
B3auMoiercTBUs. EqUHCTBO
(bu3nUecKoil KapTUHBI MUPA»

14.04

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

55

DTarsl pa3BUTHUS aCTPOHOMUH.
[TpuknagHOE M MUPOBO33PEHYECKOE
3HAYEHUE acTPOHOMUHM. Buj
3BE31HOTO HEOa. Co3BE3AMs, IPKUE
3BE3/Ibl, INIAHETHI, UX BUAUMOC
npwkenne. CoTHeYHas cucTemMa

15.04

56

Connue. ConHeyHast aKTUBHOCTb.
Hcrounuk sneprun CosHLa U 3B€371

21.04

57

3BE3/1b1, UX OCHOBHbBIE
XapaKTEPUCTUKU. 3BE3/1bI ITIABHON
[IOCJIEI0BATEIBLHOCTH. BHyTpeHHEE
cTpoeHue 3837, CoBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXO0XKICHUH U
sBosronu ConHIA U 3BE3]

22.04

58

Mnuneunsiii [Tyt — Hama
lNanaxktuka. [lonoxxenue u qBUKeHNE
Comnnna B 'anaktuke. I'amakTuky.
UY€EpHble ABIPHI B A1pax TalaKTHK

28.04



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa3oeranue rajakTuk.
Teopust bosnbiioro B3pbiBa.
PennkroBoe nsnyyeHue.
MeraranakTuka

29.04

60

Hepemennsie npo0iaembl
aCTPOHOMHU

05.05

61

Kontponbnas padora « dneMeHThI
aCTPOHOMHU U ACTPOPUIUKI

06.05

62

Oo6o06mtaromuii ypok. Posb pusuku
Y aCTPOHOMHUHM B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIIMATbHON 1
ATUYECKOH cdhepax IesaTeIbHOCTH
YyeJ0BeKa

12.05

63

O6o6maromuii ypok. Pois 1 mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HayYHOU KapTHUHE
MHpa

13.05

64

O6o0mmaromuii ypok. Posb
¢bu3nueckoil Teopuu B
(hopMHPOBaHUU NPEJCTABIECHUN O
(bu3nuecKoil KapTuHe MHUpa

19.05

65

O6o06maromuit ypok. Mecto
(bu3NUeCcKoil KapTUHBI MUPA B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O MPUPOJIE

20.05

66

PesepBHbIil ypok. MarHuTHoe 1ose.

3J'ICKTpOMaFHI/ITHa$I UHAYKIOUA

22.05




PesepBublit ypok. OnTrka. OCHOBBI

22.05

67 CHeIUaIbHON TEOpUHr 1
OTHOCHUTEIIEHOCTH
Pesepnbiii ypok. KBanToBast pusuka. 25.05
bubnuorexa [JOK
68 DeMeHTHl aCTPOHOMHH U 1
https://m.edsoo.ru/ff0d1784
acTpoU3UKH
OBIIEE KOJIMYECTBO YACOB ITO 68

[NPOIT'PAMME
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