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MNMOACHUTEJIb HAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHI W TpPeOOBaHWUN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTenbHOM TporpaMMmel, TipenctaBieHHbIX B DI'OC COO, a Takxke ¢ yuéToM deaepaibHON
paboueii mporpaMMbl BOCIIUTAHUS U KOHIENIIMH MPeToaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3ylOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe TIPOTPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatontuxcsi 10—11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpedoBarusm @I'OC COO k muaHUpPYEeMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pe3yiabTaTaM OOyueHHus, a TaK)Ke YYUTHIBAET HEOOXOJMMOCTb pPEaU3alUH MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU y4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbIE 1I€IM U3ydeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ysbTaThl OCBOCHUS Kypca (U3UKH: TUYHOCTHBIE, METANIPEAMETHBIE, TPeIMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma o gu3uke BKIIOYAET:
® IUIaHHUpYEMbI€ pPE3yJbTaTbl OCBOEHHS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
MpeIMETHBIE Pe3yIbTaThl MO rojlaM O0yUYEeHHUS;

e cojiepkaHue yueOHoro npeamera «Pu3rka» Mo rogaM 00ydeHus.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
IkonpHBIA Kypc (UMK — CHUCTEMOOOpA3yIOUIU s €CTECTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
xuMmueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
IpUMEHEeHHEe PU3MUECKUX 3HAHUI ONpeIessieT XapaKkTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOIOT U
B c(epe SHEpreTHKH, TPAHCIOPTA, OCBOEHHMSI KOCMOCA, IOJIYYEHHUS HOBBIX MAaTEpUaloB C
3aJJaHHBIMM CBOWCTBaMHU U pyrux. M3ydenue Gpu3uku BHOCUT OCHOBHOM BKJIaJ] B (JOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOydarouiuxcsi, B (OpMHUpPOBAHHE YMEHHUH NPUMEHATh
Hay4HbII METOJI IO3HAHUS NIPH BBIIIOJHEHUU UMHU YYE€OHBIX UCCIIEI0OBAHUI.

B ocHOBY kypca ¢u3uku Ui ypoBHS cpelHero o0mero o0pa3oBaHus NOJOXKEH psf UieH,
KOTOPBbI€ MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SABJISETCS JIOTHYECKU 3aBEpLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesoB (U3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOM, Tak U
COBpEMEHHOU (hU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00bequHEH BOKPYT
¢u3nueckux Teopuil. Benymum B Kypce sBusercs (OpMHUpOBaHHE IPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanys npeanosaraeT MCHOIb30BaHUE T'YMaHUTAPHOTO
NoTeHIMana (pu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU IIPoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype GuU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss HOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJAEpIKaHU,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkxkKe 00CyXIeH!s MPoOJIeM PallMOHAIBHOTO NMPUPOJIOTIONIB30BAaHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH DJIEMEHTaMHU Kypca (U3UKM Ha YpPOBHE CpeaHero oOImiero oopa3oBaHus
ABIIAIOTCS (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nueckoil TeopuH, posiM (PyHIAMEHTAIbHBIX 3aKOHOB M HPUHIMIIOB B COBPEMEHHBIX
MIPEJICTABICHUSIX O NPUPOJE, TpaHULAX MPUMEHUMOCTH TEOPH, IUIsl ONHUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUHN U IIPOIIECCOB).



CucTeMHO- IS TETbHOCTHBIN MOJIX0 B Kypce (PU3UKU peau3yercs MPexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB H
nabopaTOpHBIX PabOT, KOTOphIE B Mporpamme Mo (usuke 0oOBEAMHEHBI B OOLIUI CHUCOK
YUYCHMUYECKUX MPaKTHUECKUX paboT. BriaeneHne B yka3aHHOM IEpeyHe J1abopaToOpHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS W OLIEHKH, OCYHIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
mporecca UCX0as U3 0COOCHHOCTEH TUTAHMPOBAHMS U OCHaIIeHHs KabuHeta ¢usuku. [Ipu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.

Bonpmoe BHUMaHuE yIenseTcs PEelIeHHIO pacu€THBIX W Ka4eCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4y C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE IPUMEHSTh H3y4eHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3fielia Kypca,
TaK W WHTETPUPYS 3HAHWS W3 pasHBIX pasnenoB. [y KauyecTBEHHBIX 3ajad MPHOPHUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWS (U3NYECKUX SBICHUH M TPOIECCOB B
OKpYXarolen >Xu3HHU, TpeOyromiue BbIOOpa (U3MYECKON MOJENH ISl CUTyalldu MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO Kk MarepuasbHO-TEXHUYECKOMY
obecreueHnto yaeOHOTo Tmpoiiecca 0a30BbIi ypOoBEHB Kypca (DU3UKH Ha yPOBHE CPETHETO OOIIEeTO
00pa3oBaHUs JIOJDKEH M3ydaThCs B YCIOBHUSAX MPEAMETHOTO KaOMHeTa (U3WKU WA B yCIOBHAX
WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIA. B kabuHere (usmkm
JOJKHO OBbITh HeoOxoaumoe J1abopaTopHOE OOOpyIOBaHHE Ui BBINOJIHEHMS] yKa3aHHBIX B
nporpamMme 1o GU3NKe YISHHUECKUX MPAKTHICCKUX PadOT U IEMOHCTPAIIHOHHOE 000pyIOBaHHE.

JlemoHcTpalmoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBHU C IMPUHIMIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecreunBaeT MOCTAHOBKY IMEPEUYHCIEHHBIX B MpoOrpamMme 1o
(Gu3MKe KIIOYEBBIX JEMOHCTpAalUUd Ui HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpymOBaHHE JUISI YUCHUUYECKUX MPAKTUYECKUX PadoT (opMHUpyeTCs B
BHJIE TEMaTHYECKMX KOMIUIEKTOB U OOecreynBaeTcs B pacyére OJHOTO KOMILIEKTAa Ha ABYX
oOyuaronuxca. TeMmarudyeckue KOMIUIEKTHI J1aOOPATOpPHOTO 0OOPYAOBAHMUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

e (dopMUpOBaHHE HMHTEpEca U CTPEMJICHHS OOy4JaroUuXcs K HAYYHOMY H3YYEHHUIO MPHUPOIbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTAaBICHUII O HAyYHOM METOJe IMOo3HaHusiA H  (popmHupoBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

¢ (hopMUpPOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa H3yueHUsI OCHOB CTPOCHHS MATEpUH
1 (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;

e (dopMupoBaHHE YMEHUN OOBSCHITH SBICHUS C HUCHOJIB30BaHHUEM (PU3UYECKHX 3HAHUN H
HAyYHBIX JI0Ka3aTeJIbCTB;

e (QopmHpoBaHUE MPEACTABICHUN O POIM (PU3MKH JUISL pa3BUTUS APYIMX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lened oOecrneynBaeTcs pelleHHeM CIEAYIOIIMX 3a/Jad B Ipoliecce
u3yudeHHs Kypca GU3UKU Ha YpOBHE CpelHero oomiero o0pa3oBaHusi:
® pHOOpETeHHE CUCTEMbI 3HaHUI 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
BKJIFOYAss MEXaHWMKY, MOJIEKYISAPHYIO (HU3UKY, ODJIEKTPOJAWHAMHKY, KBAHTOBYIO (GHU3UKY U
AJIEMEHTHI acTPO(U3UKH;

e (QopmHpoBaHHE YMEHHH MPUMEHITHh TEOPETHUECKHE 3HAHMS JUIsl OObSACHEHHS (U3NYECKUX
SIBJICHUI B IPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEAHEBHON )KU3HU;



® OCBOCHHE CIOCOOOB pEIICHHsS pa3IMYHBIX 33/1a4 C SBHO 33JaHHOW (DU3UYECKOH MOJENBIO,
3aja4, TOJPa3yMEBAIONIMX CaMOCTOATEIBHOE CO3AaHuEe (U3UYECKOW MOJENH, aJeKBAaTHOU
YCIIOBUSIM 3aJauu;

® MOHMMaHHE (HUIMUYECKUX OCHOB M MPHUHIUIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX IPOLIECCOB, UX BIUSHUS HAa OKPYKAIOLYIO CPELY;

® OBJIAJICHUE METOJIaMU CAMOCTOSITEIbHOIO IUIAHUPOBAHUS M IPOBENEHUS (PUINYECKUX
OKCTIEPUMEHTOB, aHAIMW3a W WHTEpIpeTalud WHQPOpPMALUU, ONPEACICHUS JTOCTOBEPHOCTU
MIOJIyYEHHOTO Pe3yJIbTaTa;

® CO3JaHME YCIOBUW [IJIs Pa3BUTHUS YMEHUW MPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOM
JEeSITEIbHOCTH.

Ha wuzydyenue ¢usuku (6a30BbII ypOBEHb) HAa YpOBHE CpeAHEro oOmiero oOpa3oBaHHs
otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kiacce — 68 yacos (2 yaca
B HEJIETIIO).

[Ipennaraemsiii B mporpamme 1o Gpu3uke rnepeueHs Jad0paTopHbIX U MPAKTHUYECKUX paboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJIaeT BBIOOp IMPOBEIEHHUS JTa0OpaTOPHBIX paboT U
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXCs.

COJEPKAHUE OBYYEHUA
10 KJIACC
Paszpnen 1. @u3uka 1 MeTOAbI HAYYHOI'0 ITO3HAHUSA

®usnka — Hayka o npupone. HayuHele MeTonpl MO3HaHUsA OKpyxarouiero mupa. Pois
JKCIEPUMEHTa W TEOpUH B Tpolecce IMO3HAHMUS NPUPOIbl. ODKCIEPUMEHT B (PHU3UKE.
MonenupoBanue pu3nueckux sBIeHUN U npoueccoB. Hayunsle runores3sl. @u3nyeckue 3aKOHbI
u Tteopud. ['paHuibl mpuMeHUMOCTH (Gu3nyYecKuX 3akoHOB. [IpuHuun coorBercTBus. Ponb u
MecTo GU3MKH B (OPMHUPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHUpa, B TMPaKTUYECKON
NEeITENbHOCTH JTIOIEH.

Jlemoncmpayuu
Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKEeHHE. OTHOCHTEIIBHOCTh MEXaHUWYEeCKOro JABmxkeHus. Cucrema
otrcuéra. Tpaekropus. Ilepemenienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MATE€pUaIbHOM TOYKH, MX MPOEKIUM HAa OCU cucTeMbl KoopauHat. CrokeHue
MEepEMENIEHUN U CIIOKEHUE CKOpoCTel. PaBHOMEpHOE M pPABHOYCKOPEHHOE NPSIMOJIMHEWHOE
nBukeHue. ['pa@uku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, MYTH U IepeMeleHus
MaTepuaabHOM TOYKH OT BpemeHH. CBoOOAHOE mMajeHue. YCKOpeHHe CBOOOJHOTO IaJIeHUs.
KpuBonmueiinoe nBrkeHue. [[BrkeHHe MaTepUAIbHOM TOUYKH 110 OKPYXHOCTH € IMOCTOSTHHOM 1O
MOJYJII0O CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHasi ckopocTh. [lepron u yactota oOpaieHus.
LentpocTpemutesibHOE yCKOpeHUe. TeXHHYeckue YCTpOWCTBa U IMPAKTUYECKOE NPUMEHEHUE:
CHUJOMETP, IBUKEHUE CHAPSAOB, LICMTHbIE U PEMEHHBIE MIEpEIadH.

Jlemoncmpayuu
Mogenb cucteMbl OTCUETA, UILTFOCTPALIUS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBHKEHUSI.
[IpeoOpazoBaHue ABUKEHUIN C HCHOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO31yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OpoIIeHHOTroO MO/ YTIOM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepeHune yckopeHHst CBOOOHOTO MaJAeHUsI.

HanpasiieHne CKOpoCTH NpH IBMKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LIENBIO ONIPEIEIEHNS MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXKIAY IyTAMHU, NMPOWIEHHBIMH TEJIOM 3a IIOCJIEI0BATEIIbHbBIE
paBHBIE NPOMEXYTKH BPEMEHHM INPH PABHOYCKOPEHHOM JABMKEHHU C HA4YaJbHOM CKOPOCTBIO,
PaBHOU HYIIIO.



N3yuenue nBUKEHU IAPUKA B BA3KOU KUIKOCTH.
N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpunnun otHocuTensHOCTH [ammies. Ilepssiii 3akoH HeroToHa. MIHEpLIManbHbIEe CUCTEMBI
otcuéra. Macca tena. Cwia. [lpunnun cynepnosuuuu cui. Brtopoit 3akon Herotona st
MaTtepuaabHOU Touku. Tperuil 3akoH HbroTOHa /Uil MaTepuanbHbIX TOYEK. 3aKOH BCEMUPHOIO
tarotenus. Cuna tspkectu. [lepBas kocmuueckast ckopocts. Cuna ynpyroctu. 3akoHn ['yka. Bec
Tena.

Tpenue. Buabl Tpenus (1mokosi, CkoJibxkeHus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuina
TPEHHUSI CKOJBXKEHHUS U cuiia TpeHus nokos. Kosddumuent tpenns. Cuna coOnpoTHUBIICHUS TPU
JBUKEHHUM TeJla B )KUJIKOCTH WM rase. [locTynaTtenbHoe U BpalaTesbHOE IBHYKEHUE aOCOIIOTHO
TBEPOTO TeNa. MOMEHT CHIIBI OTHOCUTENBHO OCH BpaleHus1. [1nedo cuibl. Y CiloBHs paBHOBECHS
TBEpAOro Tena. TeXxHudeckue YCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: MOIIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu
SBnenne nnepuuu. CpaBHEHUE Macc, B3aMMOJIEHCTBYIOIINX Tell.

Bropoii 3akon Hetotona. M3mepenue cuit. CioxxeHue cui.
3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.
CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUYEHHS U CKOJIbKEHUS.
VYcnoBus paBHOBeCHs TBEPIOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
N3yuenue nBuxeHust Opycka o HaKJIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U PE3MHOBOM 00paslie,
OT uXx Aedopmariuu.
HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl COXpaHeHUs 8 MEXAHUKE

Nmmynsc MaTepualibHON TOYKH (Teja), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuilbl 1
M3MEHEHHE UMITYNbca Tela. 3aKOH COXpaHeHUs uMITyibca. PeakTuBHOe nBrkenue. Pabora cuibl.
MomHocTh cunbl. Kunertuyeckass sHeprus MarepuaibHOM Touku. TeopemMa 00 H3MEHEHUU
KUHeTH4Yeckol sHepruu. IlotenumanbHas oHeprus. IloTeHnumanbHas SHEpPrUus ynpyro
nepopMupoBaHHON mpyxuHbl. [loTeHIManbHas >Heprusi Teiaa BOIMU3M MOBEPXHOCTU 3EMIIH.
[loTeHnmanpHple M HeNOTeHIHMalbHbIE CWIbl. CBsi3p pabOThl HEMOTEHIMAIBHBIX CHUJI C
M3MEHEHNEM MEXAaHUYECKOW SHEPIMU CUCTEMBI Tell. 3aKOH COXPAaHEHHSI MEXaHUYECKOM SHEPTUU.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUs. TEeXHHMYECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHUE:
BOJIOMET, KONEP, MPYKUHHBIN TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.
[lepexo moTeHIMATBHON PHEPTUH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3yueHne abCcoMOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBs3u pabOTHl CUJIBI ¢ U3MEHEHHEM MEXaHMUYECKOW PHEpPruu Tejla Ha Ipumepe
PacTsDKEHHs PE3UHOBOTO XKIyTa.

Paznen 3. MosekyasipHas pU3MKa M TEPMOJAMHAMMKA

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUUECKOI Meopul

OCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBaHHUE.
Bbpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS YAaCTUI] BELIECTBA.
Mojienu cTpoeHHs Ta30B, KUAKOCTEH U TBEPBIX TeT U 00bICHEHHE CBOMCTB BElleCTBAa HA OCHOBE
aTuX Mojened. Macca u pasmepsl monekyin. KomnuectBo BemectBa. [loctosiHHas ABorasipo.
TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus. Monens
uaeanpHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYIISIPHO-KHHETUYECKOW TEOPUH MI€AIBHOIO Tasa.



AbGcomoTHas Temreparypa Kak Mepa CpeiHell KMHETHYECKOW SHEprHH TEIUIOBOTO JIBHKECHHUS
yactuy rasa. Illkana temmneparyp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHHE MeHneneeBa—
Kunaneiipona. 3akon [dansTona. M3omporiecchl B UiealbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe MpencTaBlieHHME HM30IMPOIECCOB: H30TepMa, H30X0pa, u3zobapa.
Texuuueckue ycTpoicTBa U MPaKTUYECKOE IIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, TOKa3bIBAIOUIME JWCKPETHOE CTPOCHHE BeUIecTBAa, (oTorpadum MOJIEKyI
OPraHUYEeCKUX COCTUMHECHUMU.
OmnpiTe! 0 AU Py3un xuaAKOCTEH 1 Ta30B. Mo1enb OPOYHOBCKOTO JIBUKCHUS.
Mopnens onbita IlltepHa. OnbIThl, JOKa3bIBalOIIME CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3auMoOJIeicTBUS. Mojenb, WUIIOCTpUpYIOLIas HPUPOJY JAaBJIEHUS ra3a Ha CTEHKU COCYJa.
OnbIThI, MJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUSI HJCAIbHOTO Ta3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol
Omnpenenenne macchbl BO3AyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEpeHHIl 00bEMa KOMHATHI,
JaBJICHUS W TeMIlepaTypbl Bo3ayxa B Hell. VccnenoBaHue 3aBUCHMOCTH MEXAy MapaMmeTpamMu
COCTOSIHUS Pa3peXEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI U
criocoOb! e€ u3MeHeHus. KonnyectBo TeroTsl U pabota. BHyTpeHHss SHEprusi 0AHOATOMHOTO
ujeanbHOTOo ra3a. Buel Teronepenaun: TeIIONPOBOJHOCTh, KOHBEKIUS, U3IyueHHUE. Y IeNbHas
TerI0€MKOCTh BemlecTBa. KonnuecTBo TemnoTel npu Teronepenaue. [lonsrtue o6 aanabatHOM
npouecce. [lepBblil 3akoH TepMoauHaMuKU. [IprMeHeHne NmepBOro 3aKoHa TEPMOIUMHAMUKH K
u3onpoueccam. ['paduueckas mHTEepmperanuss paboThl raza. BTopoil 3aKkOH TEepMOAMHAMUKH.
Heob6patumocts mporieccoB B mpupoje. TemnoBbie MamuHbl. [IpUHIUTIBI 1EHCTBHUS TETUIOBBIX
MamuH. [IpeoOpa3oBanus sHepruu B TEIIOBBIX MaminHax. KosddunueHT noiae3Horo neicTBus
tertoBoi mamuHbl. [{ukn KapHo u ero kosddummeHT mose3Horo neidcTBus. IKOJOTHUECKUE
npoOeMbl TEIIOPHEPTeTUKH. TEeXHWYEeCKHe YCTpOIiCTBA M MPaKTHYECKOE MPUMEHEHUE:
JIBUTATEh BHYTPEHHETO CrOpaHusi, ObITOBOI XOJIOAUIBLHUK, KOHAULIMOHED.

Jlemoncmpayuu
W3meHeHne BHYTpeHHEH SHEPTUu Tella PU COBEPIICHUH PabOThI: BBIJIET MPOOKU U3 OYTHUIKU MO
NeMCTBHEM C)KaTOro BO3[yXa, HarpeBaHue H3Qupa B JIATYHHOH TpyOKe MYyTEM TpPEeHUS
(BUIIEOAEMOHCTpAITHS).
W3menenue BHyTpeHHEH sHEpruu (TeMiepaTypbl) Teja Mpu Terionepeaaye.
OmnpIT 1o aguabaTHOMY PAaCHIMPEHHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).
Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3mepenue yaenbHOM TeMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanun eeuyecmea. Pazosvle nepexoont

[Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kunenue. AGCOTIOTHAS K OTHOCUTENIbHAS
BIIQXKHOCTh BO31yxa. HacklmeHHblil map. YiaenbHas TeruioTa mapooOpa3oBaHHs. 3aBUCUMOCTD
TEeMIlepaTypbl KUIleHUs OT naBieHus. TBEppoe Temo. Kpucramnmmyeckue u amopdHbie Tena.
AHU30TpONIHUA CBOMCTB KpUCTAILIOB. XKukue kpucramisl. CoBpeMeHHbIe MaTepuaisl. [lnaBienue
W KpUCTAIM3alus. YenbHas Tersora IuiaBneHus. CyOnumanusa. YpaBHEHHE TEIIOBOTO
OanaHca. TexHu4eckue yCTpoMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TUIPOMETP U MCUXPOMET,
KaJIOPUMETP, TEXHOJIOTUH MOTYYEHHS] COBPEMEHHBIX MaTEPUAIIOB, B TOM YUCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUU.

Jemoncmpayuu
CBoiicTBa HaCBIILIEHHBIX MTAPOB.
Kunenue npu NOHUKEHHOM JaBICHUH.
CrniocoObl M3MepeHHs BIaKHOCTH.
Habmronenne HarpeBaHus U MIaBJICHHS KPUCTAILTMIYECKOTO BEIIECTBA.
JleMoHcTpanysi KpUCTalIoB.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomul
N3mepenune 0OTHOCUTEIBHOM BIXKHOCTH BO3IyXa.

Paznen 4. DuekrpoanHamMuka

Tema 1. Inekmpocmamuka

DnekTpu3aluss Tell. OJeKTpUYecKud 3apsn. JIBa Buma 3JIEKTpUUYECKHUX 3apsiiOB.
[IpoBOAHMKH, TUAIEKTPUKU W TOJTYIPOBOJHHUKH. 3aKOH COXPAHEHHS IJICKTPUYECKOTO 3apsja.
B3aumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHblit 37eKTpUYECKUN 3apsii. DIIEKTPUUECKOE
nosie. Hanpsox€HHOCTD anekTpruyeckoro mosist. [I[puHIum Cyneprno3uiiuu JIeKTPUIECKUX TOJIEH.
Jlunuu HaNpsDKEHHOCTU DJIEKTpUueckoro moJis. PaGoTa cui 37aeKTpOCTaTHYECKOTO  IOJIS.
[Torenuman. PazHocTs noTeHmanoB. [I[pOBOJHUKY U TUAIEKTPUKHU B SJIEKTPOCTATHYECKOM IOJIE.
JsnexTpuueckas IpOHULAEMOCTb. DIeKTpoEMKOCTh. KonaeHcaTop. DeKTpo€MKOCTh IIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apspKeHHOT0 KOHIeHCaTopa. TeXHUYEeCKHE YCTPOUCTBA U MPAKTHIECKOE
MPUMEHEHHE:  AJIEKTPOCKOI,  BJEKTPOMETpP, DJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHHE
ANIEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAJIbHBIN anmnapaT, CTPYHHBIN IPUHTEP.

Jlemoncmpayuu
YCTpOoCTBO M MPUHLUIT JEHCTBUA dJIEKTPOMETpaA. B3anMoieiicTBre HadneKTPU30BAHHBIX TEIL.
DIEeKTPUYECKOE T0JI€ 3apsDKEHHBIX Tell. [I[pOBOTHUKH B AJIEKTPOCTATUYECKOM TIOJIE.
DnekTpocTaTudecKkas 3amura. JUdJIeKTpUKH B DJIEKTPOCTATHYECKOM TIOJie. 3aBHCHUMOCTH
ANEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAM TUTACTUH, PACCTOSIHHUS MEXIy HUMHU U
JTUDJICKTPUYECKOM MPOHUIIAEMOCTH. DHEPTHs 3apsHKEHHOTO KOHACHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol
N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUA AEKTPUUYECKOTO TOKa. MICTOYHMKHU TOKa.
Cuna Toxka. IloctossHubiii Tok. Hampsbkenune. 3akoH Oma a1 ydacTka UENMH. DJIEKTPUYECKOE
CONIPOTHUBIICHHE. YJENBbHOE CONPOTHBICHHE BelecTBa. llocnenoBarenpHoe, NapaiesIbHOE,
CMEIIaHHOE COEAMHEHHUE MPOBOJIHHUKOB. PaboTa anekTpuueckoro toka. 3akoH J[xoyns—Jlenna.
MOIHOCTh 3IEKTPUYECKOTO TOKA. ODJNEKTPOJBIKYIIAs CHIA W BHYTPEHHEE COINPOTHUBIICHHE
WCTOYHMKA Toka. 3akoH Owma Juisi TONHOW (3aMKHYTOHM) anekTpudeckoil 1enu. KopoTkoe
3aMbIKaHUE. DJIEKTPOHHAs MPOBOJMMOCTb TBEPABIX METALIOB. 3aBUCHMOCTH CONPOTHUBIICHUS
METaJUIOB OT TemmepaTypbl. CBEpXIMpOBOJIUMOCTb. DJIEKTPUUECKUA TOK B BakyyMme. CBoiicTBa
ANeKTpOHHBIX Ny4koB. [lomynpoBoguuku. CoOCTBeHHass U NpUMECHas MPOBOJUMOCTH
moTynpoBoaHUKOB. CBoiicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE MPUOOPHI. DIEKTPUUECKUIMA
TOK B PacTBOpax M pacIiulaBax NIEKTPOJUTOB. DJIEKTPOJUTHYECKAS JUCCOLMALUA. DIEKTPOJIN3.
OnekTpuyeckuii TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSITENbHBIM pa3pan. MomHus.
[Ina3ma. TexHuueckue yCTpoWCTBa M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJIBTMETD,
peocTar, HICTOUYHUKH TOKa, SJIEKTPOHATpEBaTEIbHbBIE TPUOOPHI, AIEKTPOOCBETUTENIBHBIE TPHUOOPHI,
TEPMOMETpP  CONPOTHUBIICHHUS, BAKyyMHBIH  JOHOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIN IMOJ, FalbBaHUKA.

Jlemoncmpayuu
N3mepenue cuiibl TOKa U HAIPSHKEHUS.
3aBUCUMOCTb COMPOTUBIICHUS IUITMHIPUYECKUX IPOBOTHUKOB OT JJIMHBI, TUIOLIAIN TOTIEPEUHOTO
cedyeHus u Marepuana. CMenaHHOe COeMHEHUE POBOTHUKOB.
[IpsiMmoe n3MepeHune >eKTpoaABAKYIIEN crilbl. KopoTkoe 3aMbIkaHNe rallbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO COMPOTUBIICHHUSL.
3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMITEPATYPHI.
[IpoBoauMocCTh 31eKTpoUTOB. ICKpOBO# pa3psia U MPOBOAUMOCTD BO3/1yXa.
OaHOCTOPOHHSISE TPOBOJIUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
N3yuenune cMemaHHOTO COeAMHEHUS PE3UCTOPOB.
N3mepenue 35eKTpoaBHAKYIIEH CUITbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.
Habmonenue snextponusa.



Me:knpeaMeTHbIe CBSI3H

Nzydenne xypca ¢usmku 6azoBoro ypoHsS B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAayYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, THmoTe3a, (u3nyeckas BEIWYHMHA, 3aKOH, TEOPHs, HAOIIOAEHUE,
AKCHEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUH, THHEeHas GyHKIus, mapadoia, rurnepbora,
uX rpaduku u CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl U MX MPOEKUUU HA OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonocusn: mexanuueckoe IBIWXKEHUE B KUBOU npupoje, muddysus, ocMoc, TerooOMeH
KUBBIX OPraHU3MOB (BHJIbI TEIUJIONEPEIadH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
KUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALINS, TalbBaHUKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHNEe IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBUTraTellb BHYTPEHHEro CropaHusi, mapoBasi TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, U  HAHOTEXHOJIOTHH,  DJEKTpPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpUHTEp, 3JIEKTpOHArpeBaTeibHble  MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC
Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoM uHaykiuuu. [I[puHIUI Cyneprno3uiui MarHuTHBIX MOJiel. JINHUM MarHuTHOM
nHaykuuu. KapTuHa JMHMM MarHUTHOM MHIYKUMU TOJISI TIOCTOSIHHBIX MAarHUTOB. MarHuTHoe
[0JI€ MPOBOJHUKA ¢ TOKOM. KapTuHa NMHUN MHAYKUMHA MAarHUTHOTO MOJS JUIMHHOTO IPSIMOTO
MIPOBOJIHMKA W 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHMKA, KaTylIKH C TOKoM. OmbIT Opcrena.
B3aumopeiictBue nmpoBoAHUKOB ¢ TokoM. Cuia Amrmepa, €€ moaynb W HampasieHue. Cuiia
JlopeHua, €€ MoAynb M HampaBieHHE. J[BH)KEHHE 3apsDKEHHOM YacTUlbl B OJHOPOJIHOM
MarHuTHOM mone. Paborta cumibl Jlopenna. fBieHue snexkTpoMarHUTHONW uHAyKuuu. [loTok
BEKTOPAa MarHUTHOM MHIYKIUU. DIEKTPOJBHKYIAS CUJIAa UHAYKIHUH. 3aKOH 3JEKTPOMArHUTHOM
nnaykuun Papaznes. BuxpeBoe snekTpuueckoe moje. DNEKTPOJBHKYILAs CUJla MHIAYKIUU B
MIPOBOJIHUKE, ABMKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM noJje. [Ipasuio Jlenna.
NHnyKTUBHOCTD. SIBlIeHHE CaMOMHIYKLMH. DJIEKTPOJABHKYILIAs CHUJIa CAMOMHIYKIUU. DHEPrus
MAarHUTHOTO MOJISi KaTYIIKA C TOKOM. ODJEKTPOMarHuTHoe mnose. TexHuuyeckue ycTpoicTBa U
MPAaKTUYECKOE MPUMEHEHHUE: TIOCTOSHHbIE MArHUTBI, SJEKTPOMAarHWUTHI, SJIEKTPOJBUTATEIb,
YCKOPUTEIHN 3€MEHTAPHBIX YACTHULL, UHIYKIIMOHHAS M1€Yb.

Jemoncmpayuu
OmneiT Opcreaa. OTKIOHEHHE 3IEKTPOHHOTO IMyYKa MarHUTHBIM MOJIEM.
JIMHMY MHIYKIIMY MarHUTHOTO ToJid. B3auMoaeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.
Cuna Amnepa. JleiictBue cuibl JlopeHila Ha HOHBI AJIEKTPOJIUTA.
SIBnenue anekTpoMarHuTHOM UHAYKUMU. [IpaBuiio JIenna.
3aBUCHUMOCTD AJIEKTPOJIBHXKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MOTOKA.
SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



W3ydyeHre MarHUTHOTO MOJISL KaTyLIKU C TOKOM.
HccenenoBanue AeCTBUSA TOCTOSIHHOIO MAarHATA HA PAMKY C TOKOM.
HccnenoBanue siBlIEHUS IEKTPOMarHUTHOM MHIYKLIHH.

Pa3nea 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

Konebarenpnass cucrema. CBoOomHble MexaHWuyeckue KojeOaHus. [‘apmMoHudeckue
konebanusa. [lepwon, dactora, ammmryga W ¢asza koneOanwid. [IpyKWHHBIH MasTHHK.
Maremaruueckuil MasgsTHUK. Y paBHEHUE rapMOHUYECKUX KoseOanuil. [IpeBpalienue snepruu npu
rapMoHnYeckux Kkosebanusx. KomnebarenpHplii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC
Koie0aHus B HJICATHHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHHWYECKUMHU U
AJIEKTPOMArHUTHIMU  KojeOaHusmu. @opmyna TomcoHa. 3aKkOH COXpaHEHHs] SHEPruu B
ujeanpHOM  KosiebarenbHOM  KoHType. [IpeacraBieHue o  3aTyXalIIUX — KoJeOaHMSX.
BoinykeHHble MexaHudeckue KkoJsiebanus. Pe3onHaHc. BbIHYXJEHHbBIE 3JE€KTPOMAarHUTHbBIE
kosneOanus. IlepemenHblii Tok. CHUHyCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIMTYJHOE W ACHCTBYIOIIEE 3HAYEHUE CUJIBI TOKa M HampspkeHus. Tpancdopmarop.
[IpousBocTBO, Nepenavya U NOTPeOICHUE FNEKTPUUECKON SHEPTruu. DKOJOTUYECKHE PUCKU HPU
IIPOU3BOJICTBE JJIEKTpOIHEPrun. KylbTypa HMCIOIB30BaHUS JJEKTPOIHEPTUU B ITOBCEIHEBHOU
KU3HU. TEeXHUYECKHE YCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHWE: DIIEKTPUYECKH 3BOHOK,
re€HEPATOp NEPEMEHHOTO TOKA, JINHUU AIEKTpOIepeaay.

Jlemoncmpayuu
UccnenoBanne napaMeTpoB KojeOaTeNbHONW CHCTEMbI (NPYKUHHBIM WM MaTeMaThdecKuu
MasaTHUK). HaOmronenue 3aTyxaromux kosieOanuii. MccnmemoBanne CBOWCTB BBIHYXIECHHBIX
kosebanuii.  HaOmiomenue  pezonanca. (CBOOOJHBIC — DJIEKTPOMArHUTHBIE  KOJICOAHUS.
OciorpamMmbl (3aBUCUMOCTH CHITBI TOKA U HANIPSDKEHUS OT BPEMEHH ) AJIS1 DJIEKTPOMAarHUTHBIX
Kojebanuil. PesoHaHc rmpu nociaenoBaTeIbHOM COSTUHEHNH PE3UCTOPA, KaTYIIKU WHIYKTUBHOCTH
Y KOHJIeHcaTopa. Moenb IMHNAN 31EeKTPOIepeaydH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol
HccnenoBanue 3aBUCMMOCTH MEpHO/Ia MAJIbIX KOJIEOAHUM Tpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpysa.
HccnenoBanue nepeMeHHOr0 TOKAa B LEMU U3 IMOCIEIOBATEIBHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTYIIKW U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAaAZHUNHbLE 60IHbL

Mexanuueckue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u januHa BoJsiHbl. [lomepeunble W mpojonbHble BoJIHBL. WHTepdepeHnus u audpaxuus
MexXaHW4YeCKUX BOJH. 3ByK. CkopocTh 3ByKa. I poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
DNEeKTpOMarHUTHbIE BOJHBL. YCIOBUS M3JIy4YEHHUs DIIEKTPOMArHUTHBIX BOJIH. B3aumuas
opuenTanus BektopoB E, B, V B anexTpomarauTHoit BonHe. CBOMCTBA AIIEKTPOMArHUTHBIX BOJIH:
OTpakeHHue, MpeJoMiieHHe, noispuzamus, audpakuus, uHTtepepeHius. CKOpOCTb
3NIEKTPOMAarHuTHbIX BOJH. Lllkana 3meKTpoMarHuTHBIX BOJIH. [IprMeHeHne 31eKTpOMarHUTHBIX
BOJH B TexHUKEe H ObiTy. [IpuHIMIBI paguocBs3M U TeNeBUACHHS. Paanonokanus.
DNEeKTPOMarHUTHOE 3arps3HEHUE OKpyKaromed cpeapl. TexHuueckue ycTpoWcTBa U
IIPAKTUYECKOE IMPUMEHEHME: MY3bIKAJIbHBIE WHCTPYMEHTHI, YJIbTPa3BYyKOBas IMATHOCTHKA B
TeXHUKE U MEJUIIMHE, pajiap, paIuonpuéMHIK, TeIeBU30D, aHTeHHa, TesnedoH, CBY-neus.

Jemoncmpayuu
OO6pa3oBaHue 1 paclpoCTpaHEHHUE OMEPEYHBIX U MTPOIOTIBHBIX BOJIH.
Kone6uomieecs Teno Kak MCTOYHHUK 3BYKA.
HaGnronenue oTpaxkeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.
Habnronenue unrepdepeHunu u qudpakimy MEXaHH4eCKUX BOJH.
3BYKOBOMW PE30HAHC.
HabGnronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMIUTUTYI0H M 4acTOTOM KoJieOaHUH.
HccnenoBanue CBOWCTB UIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, NPEIOMIIEHHE, MOJIpU3aLus,
mdpaxiys, nHTephepeHIus.



Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsimonnHeiiHOe pacripocTpaHEHHE CBETA B OJJHOPOJHOM CpefE.
JIya cBera. ToueuHblii uCTOYHMK cBera. OTpa)keHUE CBeTa. 3aKOHbl OTPa)KEHUs CBETA.
[TocTpoenne m3o0pakeHU B TUIOCKOM 3epkaie. [IpenomiieHune cBeTa. 3aKOHBI TPEIOMIICHUS
cBeTa. AOCOIOTHBIN Mmoka3aTens npenomieHus. [lonnoe BHyTpenHee oTpakenue. IlpenenbHbIit
YrOJI OJIHOTO BHYTPEHHET0 oTpakeHust. Jucnepcus ceera. CroxHbIi cocTaB 6enoro ceeta. L[Ber.
Cobuparomue u paccenBaroniie JUH3bL. ToHKas nuH3a. DOKYyCHOE PAcCTOSIHUE M ONTHYECKas
cuiia TOHKOW JMH3BL. [locTpoeHne n300pakeHUil B COOHMpAIOMIMX W PACCEMBAIOUINX JIMH3AX.
@opMysia TOHKOW JMH3BL. YBEIMYEHME, JaBaeMoe JMH30M. llpenensl mnpuMeHnMocTH
reoMeTpudeckoil ontuku. BomHoBas ontuka. MaTepdepenmms cera. KorepeHTHBIE HCTOUHHUKH.
VYcnoBusi HaOMIOACHUS MAaKCHMYMOB U MHHUMYMOB B MHTEP()EPEHIIMOHHOW KapTHHE OT JIBYX
cuH(a3HbIX KOT€PEHTHBIX UCTOYHUKOB. Jludpakuus csera. Judpakuuonnas pemérka. Y cioBue
HaOMIOJIEHUS] TJIABHBIX MAaKCUMYMOB IIpH MaJ€HUM MOHOXPOMAaTHYECKOro CBeTa Ha
TuppakuuoHHy0 pemérky. Ilonspuzanus cBera. TexHuUYeckue YCTPOICTBA M IMpPAKTHUYECKOE
MpUMEHEHHEe: OYKH, Jyna, (oToammapar, NPOEKIMOHHBIM ammapaT, MUKpPOCKOI, TEJIECKOTl,
BOJIOKOHHA$ ONTUKA, AUPPAKIIMOHHAS PEHIETKa, OJISIPOUI.

Jlemoncmpayuu
[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpakKeHUE U peroMiieHne ceeta. OnTuueckrue npuOopsl.
[TonHoe BHyTpeHHee oTpaxeHue. MoJienb CBETOBOIA.
HccnenoBanue cBOWCTB H300pakeHU B TMH3AX.
Mopenn MUKpOCKOTa, TEIECKOIIA.
Hab6nronenue nnrepdepenuu ceera. Habmoaenue audpaxium cBera.
Habmonenue nucnepcun ceera. [lonyyeHue criekTpa ¢ mOMOIIBIO TPU3MBI.
[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.
Habmonenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol
N3mepenune nokazaresns NpeioMIICHUs CTEKIA.
HccnenoBanue cBONWCTB M300paykKeHUH B JIMH3AX.
Ha6nronenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI crieMAIbHO TEOPUH OTHOCHUTEIBHOCTH

['panuibl NpUMEHMMOCTH KJIaCCHMYECKOM MexaHMKHW. [locTynaTel cnenuanbHOM TEOopuUu
OTHOCHUTEJIbHOCTH: WHBApUAHTHOCTh MOJIYJs CKOPOCTH CB€Ta B BaKyyme, NIPUHLUII
OTHOCHUTEIBHOCTH ODUHIITEHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U
COKpAIlleHUE JJIMHbI. DHEPrUsl U UMITYJIbC PEISATUBUCTCKON YacTHLbl. CBsA3b MAcCChl C SHEPTHUEHN U
HMITYJIbCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPT Ul IOKOS.

Pa3znea 7. KBantoBasi pusuka

Tema 1. dnemenmul K6AHMOBOI ONMUKU

®otonsl. Gopmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
dotona. OtkpeiTue u wuccienoBanue ¢dororpdekxra. Ombitel A. . CroneroBa. 3akoHbI
dotorddekra. YpaBuenue DitnmreitHa a1 potorddekra. «Kpacnas rpanuna» gororddexra.
HaBnenne cBeta. Ombitel II. H. JleOepmeBa. XuMmmuueckoe JIeHCTBUE CBeTa. TeXHUYCCKHUE
YCTPOMCTBAa M NpPaKTUYECKOe NpUMeHeHHe: (PoTorneMeHT, (OTONATUMK, COJHEYHas Oarapes,
CBETOJIUOI.

Jemoncmpayuu
®oT103eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.
Ceeronmon. ConHeuHast 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -uactuil. IlnanerapHas
Mmozenb aroma. ITocrynarel bopa. M3nyuenue u nornomenue GOTOHOB IpU MEPExoje aToMa ¢
OJIHOTO YPOBHS 3HEPTUH Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/aA.
BonHoBbie cBoiicTBa wactuu. Boanbel ge bpoiing. KopmyckynsipHO-BOJHOBON  JIyajau3M.



CrioHTaHHO€ U BBIHYXKJIEHHOE U3JlydeHHe. TexXHMUecKHe YCTPOMCTBA U IPAKTHYECKOE
IIPUMEHEHME: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopaa. OnpeneneHue JJIMHBI BOJIHBI JIa3epa.
Habmroienue muHeHYaThIX ClIeKTPOB m3nydeHus. Jlazep.
Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi
HaGimoienne JIMHEWYaToro CreKTpa.
Tema 3. Amomnoe aopo
DKCIepUMEHTHI, JOKa3bIBAIOIIME CJI0KHOCTb CTPOEHHUS siipa. OTKPBITUE PAIMOAKTUBHOCTH.
OmnpiThl Pesepdopaa mo onpeneneHnio cocraBa paInoakTUBHOTO n3nmydeHusi. CBoiicTBa anbga-,
Oera-, raMMa-H3IIydeHus. BiussHre paioaKTHBHOCTH Ha KUBbIC OpraHu3Mbl. OTKPHITHE TIPOTOHA
u HelTpoHa. Hyknonnas monens siapa I'elizenOepra—lBanenko. 3apsia siipa. MaccoBoe 4ncio
anpa. M3otonel. Anbda-pacnan. DNeKTpOHHBIA U TO3UTPOHHBIN OeTa-pacnai. ['aMMa-u3mydeHue.
3aKkoH paJMOAaKTUBHOTO pacraja. DHEpPrusi CBsi3W HYKIOHOB B sjpe. SnepHsie cuibl. [ledekt
Macchl sapa. SnepHeie peakuuu. JleneHue u cuHTre3 sAnep. SAnepHbiil peakrop. TepmosiiepHblil
cuHTe3. [IpobnemMbl U MepCHeKTUBBl AJEPHON IHEPIETUKH. DKOJOTUYECKUE ACHEKThl AJIEpPHOMN
SHEPreTUKU. OJIeMEHTapHble dYacTulpl. OTKpbITHE MO3UTPOHA. MeTonbl HAOMIOACHUS U
pErucTpavl  AJIEMEHTApHBIX dYacTull. DyHIaMeHTaIbHBIC B3aUMOJEHCTBUS. EaMHCTBO
¢buznueckoit kKapTUHbI MUpa. TeXHUYeCcKHe YCTPONCTBA U MPAKTHUECKOE PUMEHEHHE: T03UMETD,
kaMmepa BunbcoHa, saepHbIi peakTop, arToMHas bomoa.
Lemoncmpayuu. C4ETYNK MOHU3UPYIOIINAX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadpusim).
Pa3znes 8. DiieMeHTbI ACTPOHOMHUM U aCTPOPU3MKHU
Oransl pa3BuTHs acTpoHoMun. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUH.
Bun 3Bé3nH0r0 HebOa. Co3Be3nus, sipkue 3BE3MbI, IIAHETHI, UX BUAUMOE IBkeHue. CosHeyHast
cucrema. Comuue. ConHeyHass akTUBHOCTh. Mctounuk sHepruu CoJiHIa U 3BE3M. 3BE3/bI, MX
OCHOBHBI€ XapaKTEPUCTUKHU. J[narpaMma «CreKTpaabHbIN KIaCC — CBETUMOCTBY. 3BE3/IbI IJIaBHOM
MOCJIEIOBATEIbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTBbY» JUIsl  3BE3A  TJIaBHOM
nocienoBarenbHOCTU.  BHyTpennee crpoenue 3BE3A. CoBpeMeHHbIE MPEACTaBICHUS O
MPOUCXOXACHUU U 3BOoIMK CoJIHIIA U 3BE3M. DTambl )KU3HU 3BE31. Mieunsiii [yt — Hama
lNanakTtuka. [lonoxxenune u neuxenne CosHua B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u
KkBazapbl. UEpHBIE ABIPHI B siipax ranakTuk. Beenennas. Pacmupenue Beenennoit. 3akon Xab6ma.
Paz6eranne ramaktuk. Teopuss bombimoro B3peiBa. PenukroBoe wusmydenuwe. MacmTabHast
cTpykrypa Beenennoii. Meraranakruka. HepeméHnnbie mpo0ieMbl aCTPOHOMUH.
Yuenuueckue nabniooernust
Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJIeNICHUs TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIEC CO3BE3/IHS
CesepHoro mouymapust U spkue 3B€3abl. Habmonenus B teneckon JlyHbl, mianer, Mue4Horo
[Iyrn.
Oo6o0maronee NnoBTOpeHne
Ponp ¢usuku u acTpoHOMHH B JKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMAIBHON U
ATHYECKOH cepax IesTeTbHOCTH YeI0BeKa, POJIb U MECTO (DU3UKHU U ACTPOHOMHH B COBPEMEHHOU
HAy4yHOW KapTHHE MHpa, Pojib (u3ndeckoid Teopur B (OPMUPOBAHWUU TMPEACTABICHUN O
(buznueckoil KapTUHE MUpPa, MECTO (U3NYECKON KapTHHBI MHpa B OOIIEM PSAAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJACTaBICHUN O IPUPOJIE.
MexnpeamerHbie CBA3U
Nzyuenne xypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kiacce OCYyIIECTBISIETCS C y4ETOM
COJIEpKATEIbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.



Meosicnpeomemnuvle nowsmusi, CBS3aHHBIE C HM3YYCHHEM METOJIOB HAYYHOTO TO3HAHWS:
SBJICHUE, Hay4YHbId (akt, rumore3a, Qu3nyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICTTPOBAHHUE, MOJICITh, H3MEPCHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TAHTEHC, KOTAHT'€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOKJIECTBO, BEKTOPHI M HX
MIPOEKIIMM HAa OCH KOOpJMHAT, CJIO)KEHHWE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH,
MIPU3HAKA TI0I00UST TPEYTOJIBLHUKOB, OMIPEICIICHHE TUIOIIAIN TUIOCKUX Guryp U o0bhEMa Ted.

buonocus: >neKTpudecKue IBICHUS B )KHBOU MPUPOJIE, KOJIeOaTeIbHBIC IBUKCHUS B )KUBOI
MIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOU IIPUPOJE, NEHCTBUE paJUallii HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB WM MOJICKYJ, KpPHCTaUIMYECKash CTPYKTypa TBEPHABIX TeII,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN PElIETKH, CIIEKTPAJIbHBIN aHaIu3.

l'eocpaghusi: MarHUTHBIC TIOJIFOCA 3€MJTH, 3QJIEKU MATHUTHBIX Py, (POTOCHEMKA 3eMHOM
MMOBEPXHOCTH, TIPEJICKA3aHNE 3eMIICTPSICCHUH.

Texnonoeus: TMHAM DJIEKTPOIIEpeIad, TeHEPaToOp MEPEMEHHOTO TOKa, 3JICKTPOIBUTATEIb,
WHIYKIMOHHAs Teub, pajap, paJuoONpuUEMHUK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOCKIIMOHHBIN armapar, BOJIOKOHHASI ONITHKA, COJTHEYHAsI OaTapes.

INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS IMPOI'PAMMBI 110 ®U3UKE
HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne yueOHoro mpenmera «®du3nka» Ha ypoBHE CpemHEro oOImero oOpa3oBaHUs
(6a30BBIT  YpOBEHB) JOJDKHO  OOECHEYHTHh JIOCTKEHHWE  CICAYIOMHUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX B MPEJAMETHBIX 00pa30BaTEeIIbHBIX PE3YIIBTATOB.

JIMMHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS ydeOHOTO mpenmeTa «Du3uka» TOKHBI OTPaXKaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYalOIIUXCsl PYKOBOICTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIMid, MO3UTHBHBIX BHYTPCHHUX
yOeXKIECHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIECTBa,
paciuMpeHue XU3HEHHOTO OIbITa M OTBITa JEATEILHOCTH B IMPOIECCE peau3alliid OCHOBHBIX
HaIpPaBJICHUN BOCITUTATEIBHOM NESITEIPHOCTH, B TOM YUCIIC B YACTH:
1) rpaxIaHCKOro BOCIIMTAHUSA:
C(OPMHUPOBAHHOCTh T'PAXIAHCKOW TO3UIIUN O0YYarOIIErocsi KaKk aKTHBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOTO O0IIECTBA; IPUHATHE TPAJAUIIMOHHBIX O0IICUEIIOBEUSCKUX I'YMaHUCTHUECKIX
U JIEMOKPATUYECKUX [IECHHOCTEIH;
TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B HHTEpECax TPa)KJTaHCKOTO OOIIeCcTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHOM OpraHU3alui; YMEHUE B3aUMOICHCTBOBATh
C COLMAIbHBIMH MHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKIUSIMH W Ha3HAYEHUEM; TOTOBHOCTh K
T'YMaHHUTAPHOH U BOJIOHTEPCKOH NIEATEIHLHOCTH;
2) NaTPHOTHYECKOr0 BOCTIUTAHMSI:
C(OPMHUPOBAHHOCTh POCCHICKON TPaKIAHCKON WJIEHTHYHOCTH, I[aTPUOTHU3MA; IEHHOCTHOE
OTHOIIIEHHE K TOCYJapCTBCHHBIM CHMBOJIaM, JIOCTHIKCHUSM POCCUHMCKUX YUYEHBIX B 00JIaCTH
(bU3UKU U TEXHUKH;
3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEJCHHUS; CIIOCOOHOCTH OIICHUBATh
CUTYaIlMI0 ¥ TPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh Ha MOpaIbHO-HPaBCTBEHHBIC
HOPMBI U IICHHOCTH, B TOM YHCJI€ B JAEATEIHHOCTH YYEHOTO; OCO3HAHME JIMYHOTO BKIaJa B
MOCTPOCHHUE YCTONYUBOTO OYIYIIETO;
4) 3cTeTHYECKOro BOCIIMTAHMS:
ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYash ICTETHKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoit Hayke;
5) TpyA0BOr0 BOCIIUTAHUS



MHTEpEC K Pa3nYHbIM cdepam NpodecCHOHATBHON AEATENbHOCTH, B TOM YHUCIIE CBS3aHHBIM C
¢U3MKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oymymiel npodeccun u
peann30BBIBaTH COOCTBEHHBIE )KU3HEHHBIE TUIAHBI; TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO U
camo00pa30BaHuIO B 001acTy (PU3MKU HA MPOTSHKEHUH BCEH JKU3HU;
6) IK0JIOTHYECKOT0 BOCTIUTAHHUS:
C(OPMHUPOBAHHOCTh ~ SKOJIOTUYECKON  KYJAbTYPHI, OCO3HaHHME TIJIOOATBHOTO  XapakTepa
9KOJIOTMUYECKUX MPOOIIEM;
IUIAHUPOBAHUE U OCYIIECTBIICHUE JECHCTBUU B OKPYKAIOLIECH Cpele HAa OCHOBE 3HAHHUS LEeH
YCTOWYMBOTO Ppa3BUTHUsI UEIOBEUYECTBA; PACLUIMPEHUE OIbITa JESTEIBHOCTH 3KOJOTHYECKON
HaNpaBJICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH 10 (pr3mKe;
7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:
c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(bu3nueckoi HayKu;
OCO3HAHME LEHHOCTH HAy4yHOH JESTEeIbHOCTH, T'OTOBHOCTh B IpOILECCE H3Y4YEHUS (PUIUKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.
METAINIPEIJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIC YHHBepcaJIbHbIe YUeOHbIe el CTBUSA

ba3oBble oruyeckue aeicTBus:
® CaMOCTOSITENIbHO (OpPMYIHPOBATh W aKTyaJU3UpoOBaTh NpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
® OMNpeAensTh 1eNn AeSITeNbHOCTH, 337aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHKECHHUS;
® BBISABJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTpUBAEMbIX (PU3NUYECKUX SBIICHUSX;
e pa3pabarbIBaTh IJIaH PEHICHUs MPOOIeMbl ¢ YIETOM aHaIM3a UMEIOIIMXCS MaTepUuaibHBIX U
HEMaTepUaJIbHBIX PECYPCOB;
® BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHWBATh COOTBETCTBHE pE3YJbTATOB LEJIM,
OIICHUBATh PUCKU MOCJEACTBUN ACITEIbHOCTH;
® KOOPAWHHUPOBATb U BBIMOJHATH pPabOTy B YCIOBHUSX pEAIbHOrO, BHUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aWMOJIEUCTBUSA; pa3BUBaTh KpPEAaTHUBHOE MBIIICHHE NpU peIICHUU
YKU3HEHHBIX TIPOOIIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:
e BJAJIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMH U METOIaMU (GU3HUECKON HAYKU;
e BJAJIETh HABbIKAMHU Y4eOHO-UCCIIEAOBATEIbCKON M TMPOEKTHOM IEsTeNbHOCTH B 00JacTH
(bu3KMKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
(bu3MYECKOTO COJIep>KaHUs, IPUMEHEHHIO Pa3IMYHBIX METOI0B O3HAHMS,
e BJAJETh BUJAMH JCATEIBHOCTH IO TOJYYCHHIO HOBOIO 3HAHHS, €ro HHTEpIpeTaluu,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3/IaHUU
y4eOHBIX POEKTOB B 001aCTU (DU3HKH;
® BBISBJIATH IPUYUHHO-CIIECACTBEHHBIE CBSI3U M aKTYaIM3UPOBATh 33/a4y, BbIJIBUIaTh TUIIOTE3Y
e peleHus, HAXOAWTh AapryMEHTBl JUIsl J0Ka3aTelbCTBA CBOMX YTBEPXKICHHUH, 3aqaBaTh
napaMeTpsl U KPUTEPUU PELICHUS;
® aHAIM3HPOBATH MMOJYUYECHHBIE B XO/I€ PEIICHUS 3a/1a4M Pe3yabTaThl, KDUTUUECKU OLIEHUBATH X
JOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;
e cTaBuUTh U (HopMyIMpPOBaTh COOCTBEHHBIE 33Jauu B 00pa3oBaTeIbHOMN AEATENbHOCTH, B TOM
qucie NPy U3y4eHUN (U3UKH; JaBaTh OLIEHKY HOBBIM CHUTyallUsM, OLIEHUBATh MPHOOPETEHHBIN
OTIBIT;
® yMeTb [IEPEHOCUTH 3HAHUA N0 (PU3HKE B MPAKTHUECKYIO 00JaCTh KU3HEIEATEIbHOCTH;
® yMeTb HHTETPUPOBAThH 3HAHMS U3 PA3HBIX IMPEAMETHBIX 00acTel;
® BBbIIBUraTh HOBBIE UJIEU, IPEAJIATaTh OPUTMHAJIBHBIE MTOAX0/Ibl U PELLIEHUS;
® CTaBUTh NPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTePHATUBHBIE PEILICHUS.

Padora ¢ undopmanmeii:



e BJAJIETh HABBIKAMH TOJy4deHHs] HHpOpMamuu (U3HUECKOTO COACPKAHHS U3 HCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI0 U
WHTEPIPETANNI0 HWHPOPMAIUK PA3IUYHBIX BUIAOB H (HOpM MpeacTaBICHUS; OIICHUBATH
JOCTOBEPHOCTH UH(OPMAITHH;
® JCIOJIb30BaTh CPEICTBA MHMDOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3aIMOHHBIX 33/1a4 C COOII0JCHHEM TpeOOBaHUI
APrOHOMUKH, TEXHUKHA OE30MMaCHOCTH, THTHUEHBI, PECYPCOCOCPEKEHUS, MPABOBBIX H ITHUYCCKUX
HOPM, HOPM UH(OPMAIIMOHHON O€301TaCHOCTH;
® CO3JaBaTh TEKCTHI (PU3MYECKOTO COAEPIKAaHUS B PA3IMUHBIX (hopMaTax ¢ y4€TOM Ha3HAUYCHUS
nHQOpPMAlUM W MEJCBOW AayAUTOPHH, BBIOMpPAs ONTUMAIBHYIO (OpPMY MPEICTaBICHHUS U
BU3yaIHU3aIiu.
KoMMyHUKaTHBHBIE YHHBeEPCATbHbIE YUeOHbIE el CTBHUS:

OCYILIECTBIIATH OOLIEHNE Ha YpOKaX (PM3UKH U BO BHE-YPOUHOU 1€ATENBHOCTH;
pacrno3HaBaTh MPEANOCHUTKA KOHMIMKTHBIX CHTYAIlM U CMSATYaTh KOH(IHKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MMOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUIYATEHON paOOTHI;
BBIOMPATh TEMAaTHKy M METOJBl COBMECTHBIX JICHCTBUU C YYETOM OOIIMX HHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;
® TPUHHUMATH IEJIH COBMECTHOW JESATEILHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBATH JICHCTBHS
o €€ JOCTWKEHMIO: COCTAaBJIATh IIIAH JCHCTBUM, pacHpeneisaTh pOJIM C y4ETOM MHEHMU
Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHON PabOTHI;
® OIICHHMBATh KaY€CTBO CBOETO BKJIAJA U KaXKJIOTO y4aCTHUKA KOMaH/bl B OOUIMI pe3ysbTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM,
e qpe/iaraTb HOBBIE MPOEKTHI, OLEHUBATh HAECU C MO3UIMH HOBHU3HBL, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
® OCYILECTBJIATH MMO3UTUBHOE CTPATETHUECKOE MOBEACHNE B PA3IMUHbIX CUTYAlUsIX, IPOSIBISTD
TBOPUYECTBO U BOOOpakeHHE, ObITh MHULIUATUBHBIM.

PeryasiTuBHble yHUBepcaibHble yUeOHbIE el CTBUS

Camoopranu3anus:
® CaMOCTOSATEJIbHO OCYIIECTBIIATh II03HABATEIbHYIO JESATENIbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a1a4H;
® CaMOCTOSATEJIbHO COCTABJIATH IUIAH PEIICHUS PACYETHBIX M KadeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOLIUXCA PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTCHUI;
® JaBaTh OLICHKY HOBBIM CUTYAIIHIM;
® pacIIUPSATh PAMKH yueOHOTO MPEeAMETa Ha OCHOBE JTIMYHBIX MPEANIOYTECHU;
e leNlaTh  OCO3HAHHBIA BHIOOP, APryMEHTHpPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
® OLIEHUBAThH MPUOOPETEHHBIN OIIBIT;
e cr10cOOCTBOBaTh (DOPMUPOBAHUIO M TMPOSBICHUIO APYAULUU B 00NacTU (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJIbHBII HHTEJLIEKT:
® /1aBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCHUTb KOPPEKTHBBI B JI€ATEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEIISIM;
e BJAJIETh HAaBBIKAMU MMO3HABATEIBHON peQIIeKCHH KaK OCO3HAHUS COBEpPIIAEMBIX JCUCTBUN U
MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHMIA;
® JCTOJB30BaTh NPUEMBI pedICKCUU AT OLIEHKU CUTYaIluH, BBIOOpa BEPHOTO PEIICHUS;
® yMeTh OIICHUBATh PUCKU U CBOCBPEMEHHO MPHUHUMATH PEIIECHUS TI0 UX CHUKCHHIO;
® TPUHUMATH MOTHBHI ¥ APTYMEHTHI APYTUX MPU aHATIN3E PE3YAbTATOB JIEATEIHHOCTH;
® TPUHUMATH ceOs, MOHUMAsi CBOM HEIOCTATKU U JIOCTOMHCTBA;



® [PUHHUMATb MOTHBBI U APIYMEHTHI APYTUX [IPU aHAJIU3€E PE3YIbTATOB JIEATEIbHOCTH;
e MpU3HABaTh CBOE MIPABO M MPABO JPYTUX HA OUTHOKH.

B mporecce 1OCTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MTPOTPAMMBI IO (PU3UKE IS
YPOBHSI CpeHero oOmero oopa3oBaHus y 00ydJaroOUINXCsl COBEPIICHCTBYETCS AMOLMOHAIBHBIN
UHTEJUIEKT, IPEANoJaraiomui chopMUpPOBaHHOCTD:
® CaMOCO3HaHU$, BKJIIOYAIOIIETO CIHOCOOHOCTh MOHHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOLIMOHATILHOM c(pepbl, OBITH YyBEPEHHBIM B cele;
® CcaMOperyJnpoBaHUs, BKIIOUAOLIEr0 CAMOKOHTPOJIb, yMEHNE IPUHUMATh OTBETCTBEHHOCTD 3a
CBOE NOBE/IEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSIM U MPOSBIISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEW MOTHBALIUM, BKIIOYAIONIEH CTpEeMJIEHHE K JOCTM)KEHHMIO IEed U YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/Isl U3 CBOMX BO3MOXHOCTEH;
® OHMIATHUH, BKIIOYAIOLIEH CHOCOOHOCTh NOHMMATh SMOIMOHAIBHOE COCTOSHUE JAPYIHX,
YUUTBIBATh €T0 MPHU OCYILECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;
® COLIMATBHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATH OTHOLIEHHS C JPYTMMH
JIIOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3pemiatbh KOHQIUKTHL.

HNPEIMETHBIE PE3YJIbTATBI

K xonny o6ydyenust B 10 kjacce rnpeaMeTHble pe3yabTaThl Ha 6a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:
® JIEMOHCTPUpOBAaTh Ha MpPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
NesATEIIFHOCTH JIFOJIEH;
® YYUTBIBATH I'PAHUIIBI IPUMEHEHUs U3YUEHHBIX (PU3MUECKUX MOJENEH: MaTepuanbHas TOYKa,
MHEpLUAJIbHAs CUCTEMA OTCYETa, aOCOIIOTHO TBEPIOE TENO, UACANBHBIN ra3, MOJIEIN CTPOCHUS
ra3oB, JKUIKOCTEH U TBEPIBIX TeJ, TOUCUHBIH AIEKTPUUECKUHN 3apsj IPU pelIeHud (PU3NIECKUX
3az1a4;
® pacrmo3HaBaTh (U3WYECKUE SBICHUSA (TPOIECCh) W OOBSICHATH WX Ha OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJIIPHO-KMHETHYECKOM TEOPHHM CTPOCHHUS BEHIECTBA U DIIEKTPOIUHAMHKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJUHENHOE [BM)KEHUE, CBOOOJHOE NaJeHue Tell,
JBYDKEHUE 110 OKPY’KHOCTHU, UHEPLIUs, B3aUMOAEHCTBHE Tell, Tu(y3us, OpOyHOBCKOE JBHKEHHE,
CTPOEHHUE KUAKOCTEH U TBEPABIX Tell, U3MEHEHUEe 00bEMaA Tell U HarpeBaHUM (OXJIAXKICHHUH),
TEIUIOBOE PABHOBECHE, HCIAPEHHE, KOHACHCALMs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIICHHE,
BJIQXKHOCTB BO3/yXa, ITOBBIIIECHUE JIAaBJICHUS I'a3a [IPU €r0 HarpEBAHUHU B 3aKPBITOM COCYIE, CBA3b
MEXAY MapaMeTpaMU COCTOSIHMS raza B M30IIpoLeccax, MIEKTpU3alus Tell, B3aUMOJEHCTBUE
3aps/0B;
® OIMCHIBaTh MEXAaHUYECKOE JBMIKEHHE, UCTIONb3Ys (PU3NUYECKHE BEIUYMHBI: KOOPIUHATA, YTh,
IIEpEMEILEHUE, CKOPOCTh, YCKOPEHME, Macca Tella, CUjla, UMILYJIbC Tella, KWHETHYECKask SHEPTHs,
NOTEHIMaJbHasl PHEPrusi, MexaHuuyeckass paboTa, MEXaHHMYecKass MOIIHOCTb; IpPHU OINUCAHUU
IPAaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICI HCIOJIB3YEMbIX BEJIMYMH, HUX OO0O3HA4YEeHUs U
€IMHUIIBI, HaXOIUTh (POPMYJIbI, CBA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTrUMH
BEJIMYMHAMY;
® OIMCHIBATh U3YYCHHBIE TEIUIOBbIE CBOMCTBA TEJI M TEIJIOBBIE SIBICHUSI, UCITIOJIb3Ysl (PU3HUYecKHe
BEJIMYMHBI: JaBJICHUE Ta3a, TEMIEpaTypa, CpPeOHsAs KHHETUYECKas SHEPIrUs XaoTHYECKOTO
JOBVOKEHHMSI MOJIEKYJ, CpPEOHEKBAApaTU4YHas CKOpPOCTb MOJEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSS SHEprus, paboTa raza, Ko3pQUIUEHT MOJE3HOro JeWCTBUS TEIUIOBOTO JIBUTATEJIS;
IpU ONUCAaHUM TPABUWIBHO TPAKTOBaTh (DPU3NYECKUH CMBICT MCIOJIB3YEMbIX BEIUYMH, HX
0003HaueHMsI U €JMHUILIBI, HAXOIUTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMUMHY C
JPYTMMHU BEJIMYMHAM;
® ONNCHIBATh W3YYEHHBIE DJIEKTPUUYECKUE CBOMCTBA BEIIECTBA W DJIEKTPUUECKUE SIBICHMUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, dJIEKTPUUECKOE IOJIE,
HanpspKEHHOCTh  IOJIA, MOTEHIMAJ, pa3HOCTh IOTEHLIMAJIOB;, IpPH ONMCAHUU IMPABUIBHO



TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJB3YEMBbIX BEIWYMH, WX OOO3HAUCHHS W EAMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;
® aHaNM3UPOBAaTh (U3UYECKUE TPOLECCHl U SIBICHUS, HUCIONb3YyS (PU3MUECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro taroteHus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHMYECKOW SHEPIHH, 3aKOH COXPAHEHHUS UMITYJIbCA, IPUHIUI CYNEPIO3UIUHN CUJI, TIPUHIIATT
PaBHOIIPABHS MHEPIHAIBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KHHETUIECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbIe 3aKOHBI, CBA3b CPEOHEH KWHETUYECKOW SHEPTHM TEIJIOBOTO BM)KCHUS
MOJIEKYJ C a0CONIOTHON TeMIIepaTypoid, MEpBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsa, 3akoH KyinoHa, mpu 3TOM pa3inyarh CIIOBECHYIO (OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKOe BBIPAKEHHE U YCIIOBUS (TpaHHIIbI, 00JaCTH) MPUMEHUMOCTH;
® OOBACHATH OCHOBHBIC NPUHIMIIBI JECHCTBHUS MAIUH, MPUOOPOB U TEXHHUUYECKHX YCTPOICTB;
pa3nuyaTh yCIoBUs UX OE30MAaCHOTO MCIIOJIB30BAHUS B TIOBCEAHEBHOM KHU3HH,
® BBINOJHATh AKCIIEPUMEHTHI II0 HWCCIEAOBAaHUIO (DU3MUECKUX SIBICHUH U TPOIECCOB C
WCTIOJ30BAHMEM  TIPSIMBIX M KOCBEHHBIX HW3MEPEHHH, Tpu 3TOM  (OPMYIMPOBATH
npobseMy/3aady u TUIIOTE3y YIEOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEJI0OKEHHOTO
000pyI0BaHUs, IPOBOIUTH OIBIT ¥ (POPMYIHPOBATH BEIBOIBI;
® OCYIIECTBJIATH NPSMbIE M KOCBEHHBIC H3MEPEHHs (PU3NUECKUX BEIIMYHH, ITPH 3TOM BHIOUPATH
ONTUMAITLHBIA CIIOCO0 M3MEPEHUS M HMCIOJB30BaTh M3BECTHBIE METOMBI OLEHKH TOTPEITHOCTEH
U3MEPEHUN;
® HCCIIEeOBATh 3aBUCUMOCTH MEXKIY (H3UYCCKUMHU BEIMYMHAMH C HCIIOJIb30BAaHHEM MPSIMBIX
W3MEpEeHUH, TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI TOTYUYECHHOU
3aBHCUMOCTH (PU3MUECKUX BEJTMYMH B BHJIE TAOJIHII U TPaUKOB, IENIaTh BEIBOJIBI 10 pe3yabTaTaM
WCCIIEIOBaHUS;
e CcoOJroIaTh MpaBuiIa 0€30MaCHOTO TPY/Ia MPHU MPOBEICHUH MCCIICIOBAHUN B paMKax Y4eOHOTO
AKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOW U MPOEKTHOW JEATENbHOCTH C HCIOJBb30BaHHUEM
U3MEPUTEIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 00OPYIOBAHHS;
e pemiaTh pacu€THBIC 33Ja4d C SABHO 33JaHHON (PU3MUECKON MOJENbI0, UCTIOIb3Ys (pr3HuecKue
3aKOHBl W MPUHIUIBI, HA OCHOBE aHANM3a YCJIOBHS 3a/laud BbIOMpaTh (PU3UYECKYIO MOJIENb,
BBIACTATh (U3NYECKUE BEIUYMHBI U (QOPMYNbI, HEOOXOAUMBIE NJsl €€ pelIeHusi, MPOBOIUTH
pacuéThl U OIICHUBATh PEATIbHOCTDH MOJYY€HHOTO 3HAaUeHUS (PU3UUECKON BEJIMUUHBI,
e pemaTh KauyeCTBEHHbIC 3a/layM: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUHMBYIO IIETIOUYKY
paccyXJeHUI ¢ OMOPO Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKUE SBIICHUS;
® JCMOJb30BaTh MPHU PELICHUU Y4EOHBIX 33a]a4 COBpEMEHHbIe MH(OPMAIMOHHBIE TEXHOJIOTHH
JUIA TIOMCKa, CTPYKTYPHUPOBaHHWS, WHTEpIpPETAlMyd U TNPEJCTaBICHUS Yy4eOHOW W HAy4HO-
MOMYJISIpHOM HH(GOPMaIIUH, TOTYYSHHON U3 Pa3IMYHbIX UCTOYHUKOB, KpUTHUECKU aHAJIM3UPOBAThH
MOJIy4aeMyr0 HHPOPMAIHUIO;
® TIPUBOJUTH IPUMEPHI BKIIAJAa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUI;
® JCMOJb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM >KU3HU Ui 00eCIIeUeHUS
0€30MacHOCTH PU OOpAIEHUH C MPUOOPAMU M TEXHUYECKUMH YCTPOMCTBAMH, JIJIsI COXPAHECHHUS
3JI0pPOBbS U COOIOCHUS HOPM SKOJIOTMYECKOTO MOBECHHS B OKPYXKAIOIIEH cpeie;
e paboTaTh B TPYIIE C BHIMOJHEHUEM PA3TUYHBIX COLIMATIBHBIX POJICH, MIIAaHUPOBATh PadOTy
TPYIIbI, pAMOHATIBHO pacHpenensaTh OOS3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaH/JAPTHBIX CUTYallUAX, aIEKBAaTHO OIIEHMBATh BKJIAJl Ka)XJOTO W3 YYACTHUKOB TPYIIHI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHmy oOyuenus B 11 kJjacce mpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:
® JIEMOHCTPHUPOBaTh Ha IMpHUMEpax poJib U MeCTO (HU3UKU B (DOPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJOTHUH, B MPAKTHUECKOI
JeATeNbHOCTH JIIOJIEH, LIeJIOCTHOCTh U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;



® VYMTBHIBATH TPAHMIGI [PUMCHCHHS HM3YyYCHHBIX (U3UUYCCKUX MOJENCH: TOYCUHBIN
ANEKTPUUECKHUI 3apsi]l, JIyd CBETa, TOUCUYHBI HCTOYHHUK CBETA, siICPHAsi MOJIENb aTOMA, HyKJIOHHAs
MOJIeNTb ATOMHOTO sIJIpa TPH PEUICHUHU (PU3NYECKUX 3aj1ay;

e pacno3HaBaTh (U3MYECKUE SBICHHS (IPOLECCh) W OOBICHATH HMX HAa OCHOBE 3aKOHOB
ANEKTPOMHAMUKN M KBAHTOBOM (DM3HMKH: AJIEKTPUYECKasl MPOBOJAUMOCTb, TEILUIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MArHUTOB, JJICKTPOMAarHUTHAas
WHAYKIMS, JCHCTBHE MAarHUTHOTO IIOJII HA MPOBOJHHUK C TOKOM MW JBWKYIIUHCS 3apsii,
ANIEKTPOMArHUTHBIC KOJICOAHHSI M BOJIHBI, IIPSIMOJIMHEWHOE PACHIPOCTPAHCHUE CBETA, OTPAKCHUE,
npenomiicHue, UHTepepeHiys, Audpakiuus W TOJIpU3alUs CBeTa, JAUCIEPCUS CBETa,
doToanekrpudeckuii 3pdekt (hororddexT), CBeTOBOE AaBIIEHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBCHHAS U HCKYCCTBCHHAS PaIMOAKTHBHOCTH;

e OIMCHIBATh HM3YYEHHBIC CBOWCTBA BEIIECTBA (IJICKTPUUYECKHE, MArHUTHBIC, OINTHYECKHE,
ANMEKTPUUECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPENl) U AJIEKTPOMATHUTHBIC SIBICHUS (IPOIECCHI),
UCIIONB3Ysl (DM3MUYCCKUE BEJIMYMHBI: JIICKTPUUSCKUN 3apsj, CHIa TOKa, 3JICKTPHYECKOE
HaIpsDKEHHE, 3JIEKTPUYECKOE COMTPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, AIEKTPOIBMKYIIAs CHIA,
paboTa TOKa, MHIYKIMS MArHUTHOTO TMOJs, cwia Amrmepa, cuia JlopeHlla, MHIYKTHBHOCTh
KaTYIIKU, SHEPTUsl JJIEKTPUYECKOT0 U MArHUTHOTO TIOJIeH, TepHOJ M YacToTa KOJIeOaHW B
KOJICOATETbHOM KOHTYpE, 3apsij M CHJa TOKa B MPOIIECCe TapMOHHYECKHUX 3JIEKTPOMArHUTHBIX
KoJieOaHuii, (POKYCHOE pAcCCTOSIHUE M ONTHUYECKas CHJIa JIMH3BI, MPH OMHCAHUU TPABHIBHO
TPaKTOBaTh (UIUUECKUI CMBICT HCIOJB3YEMbIX BEJIMYUH, WX OO0O3HAUYECHUS M €IHHHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAOIIHE JAHHYIO (DU3MUYCCKYIO BETMYMHY C IPYTUMH BEITHUNHAMM,
e OIMMCHIBATh U3YUCHHBIC KBAHTOBBIC SIBIICHHS U MPOIECCHI, HCIOIB3YS (PU3NUECKUE BEITMUMHBI:
CKOPOCTb AJICKTPOMArHUTHBIX BOJIH, JJTHHA BOJIHBI M 4aCTOTA CBETA, SHEPTHs U UMITYIILC POTOHA,
MEPUOJI TIOJTypaclaaa, SHEPTUsl CBS3M aTOMHBIX siIep, NMPH OMUCAHWW TPABUIBHO TPAKTOBATh
(U3NYECKU CMBICIT UCTIONIB3YEMbIX BEIMYHH, UX 0003HAYCHHS U €IMHUIIBI, YKa3bIBaTh ()OPMYIIHI,
CBSI3BIBAIOIINE JIAaHHYIO (DU3NYECKYIO BEIWYHHY C IPYTUMHU BEIMYMHAMH, BHIYHACIIATH 3HAYCHUE
(hbM3UYECKON BEITUYHHBL;

® aHaNM3MPOBATh (U3UYECKUE TPOIECCHl W SIBJICHUS, HUCIONB3YyS (QHU3MUECKUE 3aKOHBI M
OpUHOUOBL:  3ak0oH OMa, 3aKOHBI TIOCJIENOBaTeIbHOTO W MApaJUICIbHOTO  COCIMHEHUS
MPOBOJHUKOB, 3akoH Jhxoynms—JIeHIa, 3akoH DJIEKTPOMArHUTHOW HMHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PAcIpOCTPaHEHHs CBETa, 3aKOHBI OTPaKCHHUsS CBETAa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHE DitHIITeHA 115 (oTod(ddekra, 3aK0OH COXpaHEHUS SHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXPAaHEHHs 3JICKTPUYECKOTO 3apsija, 3aKOH COXPAHEHHUsS MacCOBOTO YHCIIA,
noctynaatel bopa, 3aKoH paJgMOaKTHBHOTO pacmajga, HpH 3TOM pa3jinyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAKCHHE M YCIOBHS (TPaHHMIBI, 00JIACTH)
MPUMEHUMOCTH;

® OIpECIIATh HANIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO TOJISl IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHna;

® CTPOUTH H ONHKCHIBATH H300paKEHHE, CO3/]aBAEMOE TUIOCKUM 3epKaioM, TOHKOM JINH301;

® BBINOJHATh AKCIIEPUMEHTBI IO HWCCICAOBaHUIO (U3UYCCKUX SIBICHHW M TIPOILIECCOB C
UCTIOJb30BAHUEM TPSIMBIX M  KOCBEHHBIX W3MEPEHHU: TMpPU ITOM  (HOpMYIHpPOBATh
npo0ieMy/3aauy ¥ TUIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, POBOIUTH OMBIT ¥ (POPMYIHPOBATH BBIBOIBI;

® OCYIIECTBJIATh NPSMbIC ¥ KOCBEHHBIC M3MEPEHHS (PU3MUECKUX BEITUYMH, ITPH 3TOM BBIOMPAThH
ONTUMAJIbHBIA CIIOCO0 U3MEPEHUS] M HMCIIOJIL30BaTh M3BECTHBIC METOBI OLIEHKU TOTPEIIHOCTEH
U3MEPEHUN;

® HCCIIEI0BATh 3aBUCUMOCTH (DU3HUYECKHUX BEJTMUUH C UCTIOIB30BAHUEM MPSMBIX U3MEPEHUI: TIPU
3TOM KOHCTPYMPOBAaTh YCTaHOBKY, (DUKCHPOBaTh pE3yJbTaThl MOJYYCHHOH 3aBHCHUMOCTHU
Gu3NYeCKUX BEJIMYWMH B BHJE TaOMUI] W TpauKOB, JeiaTh BBIBOABI IO pe3yabTaTam
UCCIICIOBAHUS;



e coOmoaaTh mpaBuia 0€30MacHOro Tpy/a MPU MPOBEACHUN UCCIICAOBAHUH B paMKaX y4eOHOTO
HKCIIEPUMEHTa, y4eOHO-MCCIIEJOBATENICKOM M TMPOEKTHOM NEATENFHOCTH C HCIOJIb30BaHUEM
M3MEPHUTENBHBIX YCTPOICTB U J1ab0PaTOPHOTO 00OPYIOBAHUS;

e pemiaTh pacu€THBIC 33a7a4d C SBHO 33JaHHOU (PU3MYECKON MOJIENBI0, UCTIONB3Ys (PU3HUeCcKue
3aKOHBl W TNPUHIMUIBI, Ha OCHOBE aHAJIMW3a YCJIOBMS 3aJauyd BbIOMpaTh (U3NYECKYIO MOJEIb,
BBIICATh (DU3NYECKUE BEIWYMHBI U (OpMysbl, HEOOXOAUMBIE Ui €€ pelieHHs, MPOBOJUTH
pacy€Thl ¥ OI[CHUBAThH PEATLHOCTH MOY4YE€HHOTO 3HAUeHUS! (PH3UUECKON BETMYMHBI;

e pemaTh KAuyeCTBEHHbIE 3a/layM: BbICTPAMBATh JIOTMYECKH HENPOTHUBOPEUMBYIO IIETIOUKY
pacCy>XJIeHUM ¢ ONOPOM HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

® JCIIOJIb30BATh NPU PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIC TEXHOJOTUU
JUIA TIOMCKa, CTPYKTYPUpPOBaHHUS, WHTEpPIpPETAlMUd U TNPEJCTABICHUS Y4EOHOW W Hay4HO-
MONYJISIPHOM MH(OPMaLIUK, IOJTYYEeHHON U3 PA3IMYHBIX ICTOYHUKOB, KpUTUUECKU aHATIU3UPOBATh
MOJIy4aeMy10 HH(POPMAIHUIO;

e OOBACHATH MPUHLMUIBI JEHCTBHUS MalllUH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarhb
yCIIOBHUS UX 0€30IIaCHOTO UCIOJIB30BaHUs B IOBCEJHEBHOM KU3HU;

® TIPUBOJUTH IPUMEPHI BKIIAJA POCCUNCKUX U 3apyOEXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

® JCMOJb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM JKU3HU Uil 00€CIIeUeHUs
0€30MacHOCTH U OOpAaIEHUH ¢ MPUOOPAMU M TEXHUYECKHUMH YCTPOMCTBAMM, JIJIsI COXPaHEHUS
3J10pOBbSI U COOIOICHNS HOPM SKOJIOTUYECKOTO TMOBEJCHHS B OKpPYKaIOIEeH Cpee;

e paboTaTh B TPYIIE C BHINOJHEHUEM PA3IMYHBIX COLIMAJIBHBIX POJIEH, MJIaHUpPOBaTh paboTy
TPYNIbI, pAlUOHATIBHO pacHpenensaTh OOsS3aHHOCTH U IJIAaHUPOBATh JESITENbHOCTh B
HECTAaHJAPTHBIX CUTYalHsIX, aJ€KBaTHO OLICHMBAaTh BKJIAJl KAXKJOTO M3 YYACTHUKOB T'PYIIIBI B
pelIeHrne paccMaTpUBaEeMOi MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | IIpakTieckue (uu¢posrwie)
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThbI padoTbI pecypebi
Pa3znea 1. PUBUKA U METOJbI HAYUYHOI'O ITO3HAHMUSI
bu6mmoreka [IOK
1.1 du3KKa ¥ METO/IbI HAYYHOTO TIO3HAHUS 2 https://m.ed-
500.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruka 5 https://m.ed-
S00.ru/7f41bf72
bu6mmoreka [IOK
2.2 JnHamuka 7 https://m.ed-
S00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MCXaHHKE 6 1 1 https://m.ed-
S00.ru/7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMMUKA
OCHOBBI MOJIEKYIIIPHO-KUHETHUECKOI bubmorexa LOK
31 Teopn 9 1 https://m.ed-
500.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOIMHAMHKH 10 1 https://m.ed-
500.ru/7f41bf72
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Ar PEraTHbiC COCTOSAHUA BEIICCTBA.

bubmuoreka [JOK

3.3 @da30BbIe IEPEXOBI > %WZ
Hroro no pazgeny 24
Paznea 4. JIEKTPOJAMHAMUKA
bu6mmoreka [{OK
4.1 DJeKTpoCcTaTHKA 10 https://m.ed-
500.ru/7f41bf72
[TocTosiHHBIN 2neKTpuYecKuil TOK. TOkHM B bubmorexa HOK
4.2 12 https://m.ed-
PA3IHHDIX cpelax 500.1u/7f41bf72
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11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ E:;?;Zl;f;:::me PAEIOB H TEM Beero Konrpoabubie | IlpakTuueckue f)%?)?:ﬂ)ll::gbnm e
padoTsbI padoThI pecypesI
Paznen 1. QJIEKTPOJIMHAMUKA
MaruautHoe noJje. DJIeKTpoMarHuTHast bubmmorexa [JOK
1.1 —— 11 1 3 https://m.ed-
500.ru/7f41c97c
Hroro no pazneny 11
Pazjnen 2. KOJTEBAHUSA U BOJIHBI
Mexannueckue u SJICKTPOMArdHuTHBIC bubmiorexa HOK
2.1 coneBans 9 1 https://m.ed-
500.ru/7f41c97c
MexaHu4ecKre 1 AIEKTPOMAarHUTHHIC bubmmorexa [OK
2.2 BOMHEL 5 1 https://m.ed-
500.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onrrka 10 3 https://m.ed-
s00.ru/7f41c97c
Hroro no pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEIMATIBHOW TEOpUU 4 1 ﬁtlj[l 62_7/(;;2?_ HOK
OTHOCHUTEIBHOCTHU _pisoo U/ 7fA1c97C
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
41 OneMeHThl KBAHTOBOM ONTUKHU 6 https://m.ed-
S00.ru/7f41c97c
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4.2 Crtpoenue atoma

bubmuoreka [JOK

https://m.ed-
$00.ru/7f41c97c

4.3 ATOMHOE SAPO

bu6mmoreka [{OK

https://m.ed-
$00.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [{OK
51 DJIeMEHTBI ACTPOHOMHH M aCTPODUUKH 7 https://m.ed-
500.ru/7f41c97c
Uroro no pazneny 7
Pa3znea 6. OGOBIIAIOIEE IOBTOPEHUE
bu6moreka [IOK
6.1 O6o61m1aroree MOBTOPEHHE 4 https://m.ed-
S00.ru/7f41c97c
Hroro mo pazgeny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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INOYPOYHOE IVTIAHUPOBAHMUE

10 KITIACC
KosuyecTBO 4acoB DJIeKTPOHHBIE
Ne Jara nudposbie
n/n Tewa ypoka Bcero Kontpoasneie | Ipakriyeckne HM3y4eHH s o0pa3oBaTejibHbIE
padoThI padoThI pecypes
03.09.2024 | bubauoreka [JOK
®dusnka — Hayka o npupoje. Hayunsie .
! METO/IbI IO3HAHUS OKPYKAIOIIEro MUpa ! https://m.ed-
500.ru/ff0c32e2
Ponb 1 MecTo ¢pusnku B popMUpOBaHUU Bbubmoreka [JOK

2 COBPEMEHHOI Hay4HOI KapTUHBI MUpa, B 1 04.09 2024 https://m.ed-
MPAKTUYIECKOMN JEATETBHOCTH JIFOIEH T s00.ru/ff0c33e6
Mexanuueckoe IBUKEHHUE.

3 OTHOCUTENBFHOCTh MEXaHHUYECKOTO 1 }f?tljtl 637/?;6; da_ oK
nerokeHus. [lepeMernienue, CKOPOCTh, 10.09.2024 WSOS
YCKOpEeHUe -

bu6mmoreka IJOK

4 PaBHOMEpPHOE TIPAMOIMHERHOE JBIKEHHE 1 11.09.2024 https://m.ed-

o $00.ru/ff0c3620
PaBHOYCKOpEHHOE PSIMOJIMHENHOE bubmorera [JOK

5 1 https://m.ed-
JIBYDKCHHE 17.09.2024 500 ru/ff0c372e
CroOomHOE mazeHue. Y CKOpeHHe bubmorera [JOK

6 CBOOOIHOTO MaJICHUS ! 18.09.2024 Ect)to Srlj;?fqo(?:%écc
Kpusonuneitnoe neuxenue. /[suxxenue bubmmorexa [IOK

! MaTepuaIbHON TOYKH 110 OKPYKHOCTH ! 24.09.2024 230 ié;fr?ofg; da
[IpuHuun otHocUTENBHOCTH [ amunes. bubmmoreka I[JOK

8 WHepianbHble CHCTEMbI oTcueTa. [1epBhlii 1 95.09.2024 https://m.ed-
3akoH HproToHa T s00.ru/ff0c3be8
Macca tena. Cuna. [Ipunuun Bubnuoreka IJOK

9 CyTIEpITO3HIIH CHJI. BTopoun 3akoH 1 01.10.2024 https://m.ed-
HproToHa [Uls MaTepraIbHON TOYKH T s00.ru/ff0c3be8
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Tperun 3akon HeroTona juist

bubmuoreka LIOK

10 MaTepuaIbHBIX TOYEK 02.10.2024 230 ?’szr?Oi%-bBS
bubmauoreka LIOK
11 3aKkoH BceMHpHOro TsAroteHus. Cumna httos://m.ed-
TsokecTH. [lepBas kocMu4eckasi CKOPOCTh 08.10.2024 _pisoo I’.u /ffdc3 400
bubauoreka LIOK
12 Cuuna ynpyroctu. 3akoH ['yka. Bec Tena 09.10.2024 https://m.ed-
T 500.ru/ff0c3e18
Cuna tpenust. Koagduiment tpenus. Cuiia bubnuoreka ITOK
13 COMPOTHBICHUSI ITPU JIBHKCHUH Tela B 15.10.2024 https://m.ed-
JKAIKOCTH WIH rase e s00.ru/ff0c3f76
[MoctynaTenpHOE U BpallaTelbHOE
14 JBHKEHUE a0COJIIOTHO TBEPIOro Teja. E;IGSI;I/?E? da_ HOK
MowmenT cwtbl. [lteqo cuisl. Y cinoBust 16.10.2024 mlé@
paBHOBECHS TBEPJIOTO TEa =
HNmnynbc maTepraibHON TOUYKH, CUCTEMBI BuGnnorexa [OK
15 MaTepHalbHBIX TOYEK. IMITyIIbC CHITBI. https://m.ed-
3aKOH COXPaHEHUS UMITYJIbca. PeakTHBHOE 22.10.2024 E(I)WB 46
NIIBIDKEHUE S —
Pa6ora u MmomHOCTE cuiibl. KnHeTnueckas bu6mmoreka IJOK
16 SHEPrusA MarepuanbHoil Toukn. Teopema 00 93.10.2024 https://m.ed-
H3MEHEHUH KHHETHYECKON dHEPTUH T 500.ru/ff0c4502
[TorenumansHas sueprus. [loreHnuansHas
17 SHEPrus ynpyro aed OpMHUPOBAHHOU E;:Ggﬁge;i oK
npyXuHbL [loTeHIManbpHast SHEPTHs Tena 05.11.2024 gngUIWG 1a
BOJIM3M MOBEPXHOCTH 3E€MIIA -
[oTeHNMANbHBIC M HEMOTCHIHABHBIC
cmtbl. CBsI3b PabOTHI HEMOTEHIIHATEHBIX bubmmoreka I[JOK
18 CHJI C I3MEHEHHEM MEXaHUYIECKOU SHEPTUH 06.11.2024 https://m.ed-
CHCTEMBI Tell. 3aKOH COXPaHEHHUs o s00.ru/ff0c478c
MEXaHHUUYECKOW SHEPTHH
Jlaboparopnas pabota «Mccnenoranue
19 CBsI3U pabOThI CHJTBI C U3MEHEHUEM
MEXaHW4YeCKOW YHEPTHH Tella Ha IIpUMepe 12.11.2024

PACTSKCHUSA PE3UHOBOI'O JXT'yTa»



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

Kontponsnas pabora o Teme Bubnmmorexa LJOK
20 «Kunemaruka. /[uHaMuka. 3aKOHBI https://m.ed-
13.11.2024
COXPaHEHHS B MEXaHUKE» 500.ru/ff0c4b74
OCHOBHBIC MTOJIOKEHUST MOJIEKYJISIPHO- bubmuoreka IJOK
21 KHHETHYECKOW Teopuu. bpoyHoBcKkoe 19.11.2024 https://m.ed-
nerokerne. Juddysusa o s00.ru/ff0c4dc2
Xapaktep ABUKEHHUS U B3AUMOJIEUCTBUSA
22 4ACTHILL BEIECTBA. Monenu cTpoeHHUsI Ta30B, 2011.2024
YKUJKOCTEH U TBEPIBIX TEI
23 Macca monekyn. Konndecto Berectsa.
IToctosinnas ABoraapo 26.11.2024
24 TennoBoe paBHOBecue. Temneparypa u e€
mmepenne. llIkama remmeparyp Llenbcns 27.11.2024
o5 Uneansusiii raz 8 MKT. OcHoBHOE E;IG;I;I/?;? da_ HOK
ypaBaenue MKT 03.12.2024 _pisoo.ru/ff004fde
A6con19THaﬂ TeMIepaTypa Kak Mepa Bubmiorexa [IOK
2 CpeqHel KHHETUYEeCKOH SHEPTUH ABIKEHUS httos://m.ed-
MoJieKyJl. YpaBHeHue MeHeneepa- 04.12.2024 =~ BsiM.eC
é s00.ru/ff0c511e
Knaneitpona
27 3akon JlanbroHa. ['a30BbIE 3aKOHBI 10.12.2024
JlaGopatopnas pabdora «lcciemoBanne
28 3aBHCUMOCTH MEXJTy MapaMeTpamMu 11.12.2024
COCTOSIHHSI Pa3pEXEHHOT0 Tra3a
W3zonporiecchl B nIeabHOM raze U UX bubmorexa HOK
29 https://m.ed-
rpaduyeckoe mpeacTaBiIeHIe 17.12.2024 500.rU/ff0C570e
BuyTpenHsist sHEprus TEPMOIUHAMUYECKOU
CHUCTEMBI H CIIOCOOBI €€ H3MEHCHMUS. Bbubnuoreka IJOK
30 KonuuecTBo TemioTel 1 pabora. 18.12.2024 https://m.ed-

BHyTpeHHSs 3Heprus 0JHOATOMHOTO
UEaTbHOrO Ta3a

s00.ru/ff0c5952
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bubmuoreka LIOK

31 Buner Teronepenaun 24.12.2024 https://m.ed-
T $00.ru/ff0c5c36
VY nenpHasi TEMIOEMKOCTD BEILIECTBA. bubmuoreka IJOK
32 KonuruecTBO TEMIOTHI MPH TEILIONepenaye. 25 12 2024 https://m.ed-
AnmnabaTHbIi porece T 500.ru/ff0c5c36
33 [lepBbIit 3aKOH TEPMOAMHAMUKH U €TO Bubmmoreka LJOK
MIPUMEHEHHUE K U30IpoIieccam 10.01.2025 | https://m.edsoo.ru/ff0c5efc
HeobOpaTumMocTs mpolieccoB B MPUPOAC buomorerca LIOK
34 Bropoii 3aKoH TepMOTUHAMUKN 14.01.2025 Q(t)to ?’lj;fnf-IOi%-BO
. N bubmoreka [IOK
ITpunun aeiictBus u KITJ TernoBoit . )
35 MAIlIFHBI 15.01.2025 Qéto ?’lj;?f]Oi%OOa
36 Hukn Kapuo u ero KIT/T 21.01.2025
37 DKoIOrnyecKue npooIeMbl
TEIIO9HEPreTHKU 22.01.2025
. bu6mmoreka IJOK
O6o0maromuii ypok «MoJeKymsipHas . i
38 ¢uzuka. OCHOBBI TEPMOAMHAMHUKIDY 28.01.2025 Z;to Sr.lﬁ?ch')i%%S
KonTtponwsHas pabota mmo Teme bubmmoreka [IOK
39 «Monekynspras ¢puznka. OCHOBBI 99.01.2025 https://m.ed-
TEPMOTTHAMUKI e s00.ru/ff0c6as0
[MapooOpazoBaHue U KOHJICHCAIIHS bubmorexa HOK
40 Wcnapenune u xunenue 04.02.2025 Q(F_)to SrtfjfTOi%E%bG
Bbubnuoreka IJOK
a1 AOCOIIOTHAS U OTHOCHUTENbHAS BIAXKHOCTb httos://m.ed-
Bo3ayxa. HaceimenHnsrit map 05.02.2025 _pisoo r.u /ﬁch 4ds
Trépnoe teno. Kpucramwmmueckue u Bubnmorexa LOK
42 amop(dHbIe Tena. AHH30TPOIHUS CBOKCTB httos://m.ed-

KpucTauioB. JKuakue KpucTaibl.
CoBpeMeHHBIE MaTEPHAIIBI

11.02.2025

s00.ru/ff0c65f0
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ILnaBnenune u kpucrannusanus. Y qejbHas

bubmuoreka LIOK

43 Teriora masneHus. CyonuManust 12.02.2025 230 ?’szr?Oi%-?08
bubmauoreka LIOK
44 VYpaBHeHHE TEMTOBOro Oananca https://m.ed-
18.02.2025 500.ru/ff0c6820
DrekTpu3anus Tel. DICKTPUUSCKUN 3apsil bubmorexca LIOK
45 JIBa Bua NIEKTPUUECKUX 3apsI0B 19.02.2025 Q(t)to ?’lj;fnf-lotj:%-bcc
[IpoBoaHUKH, TUDNEKTPUKU U Bbubmoreka [JOK
46 MOTYIPOBOAHUKHN. 3aKOH COXPAHEHMSI 25 02.2025 https://m.ed-
JIIEKTPUIECKOTO 3apsiia o s00.ru/ff0c6bcc
B3anmonericTBue 3apsinoB. 3akon Kymona bubmorexa HOK
47 TouyeyHbIW ANEKTPUUECKUH 3aPsijT 26.02.2025 Qéto ?é;?;oi%;e 4
Hampspk€HHOCTD SIIEKTPHIECKOT0 TTOJIA. bubmoreka [IOK
48 TTpUHIUTT CYTIEPITO3UIIUH IICKTPUIESCKUX 04.03.2025 https://m.ed-
nosied. JINHUK HAPsHKEHHOCTH o 500.ru/ff0c6df2
bu6mmoreka IJOK
49 Pabota cuit a5eKTpocTaTHIecKoro Mois. httos://m.ed-
[Morennuan. Pa3HOCTh MOTEHITUAIOB 05.03.2025 _pisoo r.u /ﬁch 00
[IpOoBOIHUKY ¥ TUIIEKTPHUKH B bubmmoreka [IOK
50 SJIEKTPOCTATHYECKOM IIOJIE. 11.03.2025 https://m.ed-
JIuoiexTprdecKkas IpOHUIIAEMOCTh T 500.ru/ff0c7018
bu6mmoreka IJOK
51 DnexTpoémrocTh. Konaencarop https://m.ed-
12.03.2025 500.ru/ff0c7126
ONEKTPOEMKOCTD IJIOCKOr0 KOHIEHCATOpa bubmorexa HOK
52 DHeprus 3apspKeHHOT0 KOHIeHCaTopa 18.03.2025 230 Srtzfr?o(i:(;_ZCO
53 JlabopaTopnas pabora "M3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa" 19.03.2025
[IpuHuuMn AelcTBUS U NPUMEHEHUE
54 KOHJICHCATOPOB, KOMHUPOBATIHHOTO 95 03.2025

anmapara, CTpyHHOIro IpUHTEPA.
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DJeKTpOCTaTHUYECKas 3aluTa. 3a3eMICHHE
AIIEKTPONPHOOPOB

DNEKTPUIECKHI TOK, YCIIOBUS €T0 08.04.2025
55 cymectBoBanusl. [locTosHubi Tok. Cuia
toka. Hampsixenue. ConpoTuBieHue. 3aKoH
OmMa Jyist y9acTka Ienu
[TocnenoBaTenpHOE, apaLICIbHOE, 09.04.2025 Bu6morexa LIOK
56 CMEIIAaHHOE COCAMHEHUE IIPOBOAHUKOB, httos://m.ed-
JlabopaTtopHas pabota «/3yuenue mﬂr 0
CMEIIaHHOTO COEIMHEHHUSI PE3UCTOPOBY -
bubauoreka LIOK
57 Pabora 1 MOIIHOCTB AJICKTPUYECKOTO TOKa. httos://m.ed-
3akon JIxoymnsa-Jlenia 15.04.2025 _pisoo r.u /ﬁdc7838
3akon OMa /s TIOTHOM (3aMKHYTOH )
anekTpudeckoi menu. Koporkoe bubmoreka [IOK
58 3aMbikanue. JlaboparopHas pabora https://m.ed-
16.04.2025
«M3mepenne DJIC MCTOYHUKA TOKA U €r0 s00.ru/ff0c7ae0
BHYTPEHHETO COIPOTHBIICHUSD)
DNEeKTPOHHAS TIPOBOAUMOCTE TBEPIBIX
59 METaJioB. 3aBUCHMOCTh COMPOTHBIICHUS
METaJIJIOB OT TEeMIIepaTyphl. 22.04.2025
CBepXmmpoBOANMOCTH
60 OnekTpuyeckuu TOK B Bakyyme. CBOUCTBa
AJIEKTPOHHBIX TYYKOB 23.04.2025
[MoxynpoBoaHUKH, HX COOCTBEHHAS U
61 MpHUMECHast IPOBOIUMOCTh. CBOHCTBA Pp— ESGEI;/?TT]C;?_ oK
n-nepexona. [lomympoBoHUKOBEIE 29.04.2025 m%e
IpUOOPHI -
ONEeKTPUUECKUH TOK B PACTBOpaX U
62 pacriaBax 3J1eKTPOIUTOR. ﬁtptl 6;1,1/4/?;6;?_ HOK
ONEKTPOIUTUYECKAS. JUCCOLUALIUS. 30.04.2025 m%a
OnekTponus -
ONEeKTPUIECKUH TOK B rasax. bubmmorexa LJOK
63 CaMOCTOSTEIbHBIN U HECAMOCTOSTEIbHBIA 06.05.2025 https://m.ed-

pa3psa. Monnus. ITnazma

so00.ru/ff0c84ae
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DyeKTprUYeCcKUe MPUOOPBI M YCTPOICTBA U bubnuoreka [IOK
64 WX MpaKTU4ecKoe npumeHenue. [lpasuna 1 07.05.2025 https://m.ed-
TEXHUKHU 0€30MaCHOCTH o s00.ru/ff0c86fc
bubmauoreka LIOK
65 OO6o6maroIuil ypoK «NEKTPOIHHAMHUKA)) 1 13.05.2025 https://m.ed-
T s00.ru/ff0c88be
Kontponbhas pabora 1o Teme
66 «QnektpocraTka. [locTosHHBIN 1 ﬁg(s?;/ﬁeé( da_ HOK
3MEKTPUYECKUN TOK. TOKM B pa3iIMyHBIX 14.05.2025 m 8a
cpenax» -
67 PezepBubIii ypok. KonTponsHas padora mo 1 ESGSI;I/?;?; HOK
Teme "DIeKTpoAnHAMHUKA 20.05.2025 _pisoo.ru IFf0CBC56
N . bubmoreka [IOK
PezepBHBINA ypok. O000MIAIONIHIT YPOK IO ) ]
08 Temam 10 kacea ! 21.05.20p5 Mutps:/m.ed
500.ru/ffOc8f6e
OBIIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME
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11 KJIACC

Kouun4yecTBO 4yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaenpie | Ipakrueckue H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI pecypesI
[MTocTosiHHBIC MATHUTBI KX B3aUMOJICHCTBHE. bubnuorexa [JOK
1 MarnutHoe 11os1e. BekTop MaruuTHO#M 1 03.09.2024 https://m.ed-
UHAYKIUH. JIMHUM MATHUTHON MHIYKLIUH R S00.ru/ff0c9778
MarsuTHOE TI0JI€ TIPOBOAHUKA ¢ TOKOM. OTIBIT bubmmoreka [{OK
2 Dpcrena. BzanmoneiicTBre IPOBOIHUKOB € 1 05.09.2024 https://m.ed-
TOKOM e s00.ru/ff0c98fe
bu6 OK
3 JlabopaTtopHas pabota «/3yuenue 1 1 h ,[Ij[l JSI_I;I/On:eeIaa 1
. . =
MardMTHOI'O MOJIsE KATYIIKH C TOKOM» 10.09.2024 I
500.ru/ff0c98fe
JelicTBue MarHUTHOTO MOJISI HAa MPOBOJHUK C BuGnnorexa [IOK
4 tokoM. Cuia Ammepa. JlabopaTopHas paboTa 1 1 httos://m.ed
v . " -
«MccnenoBanue AeHCTBUS TOCTOSIHHOIO 12.09.2024 _pi/ffo 9ac0
MarHMrTa Ha paMKy ¢ TOKOM) S00.ruffiuevac
JleficTBHE MarHUTHOTO TIOJISl Ha IBHOKYIILYIOCS bubmuorexa [JOK
5 3apsokenHyro actuiy. Cuna Jlopenna. 1 17.09.2024 https://m.ed-
Pa6ora cunsl Jlopenna e s00.ru/ff0c9df4
DiieKTpoMarHuTHas HHAYKIUs. [ToTok
6 BEeKTOpa MarHUTHOW WHAYKIUH. DJ[C 1
MHIYKIUH. 3aKOH 3JIEKTPOMarHUTHOM 19.09.2024
uHaykuuu Papanest
bu6 K
7 JlabopaTopHas pabota «lccnenoBanue 1 1 h th[I ;I_I;I/(;;eelaa 1o
~ . . =
SIBJICHUS DJIEKTPOMArHUTHON HHTYKIIHI» 24.09.2024 _pisoo ru/ff0cals0
WHIyKTUBHOCTD. SIBJIEHHE CAMOWHIYKIIUH. Bu6muorexa LIOK
8 OJC caMOMHAYKIIMU. DHEPrUsi MArHUTHOTO 1 httos://m.ed
ps://m.ed-
TOJIST KQTYIIKH C TOKOM. DJIEKTPOMAarHuTHOE 25.09.2024 [Ff0ca600
Hone S00.ru Ca
9 Texuuyeckue yCTpOMCTBa M UX IPUMEHEHHE: 1
MOCTOSIHHBIE MArHUTBI, SJIEKTPOMArHUTHI, 01.10.2024
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QJICKTPOABUIATCIIb, YCKOPUTEIIN
OJICMCHTAPHBIX YaCTHUIl, MHAYKIIMOHHA IICYb

Oo6o0marormii ypok «MarHuTHOE Moie.

bubmmoreka [{OK

ps: .€0a-
10 DNEeKTPOMArHUTHAS WHTYKITHSD 03.10.2024 Qg[o ?lj;f'nf]Oiib 82
bubnuorexa [JOK
11 KonTponbsHas pabora o teme «MarHuTHOeE httos://m.ed H
. . =
rosie. DIEKTPOMATHUTHAS] HHTYKITHSD) 08.10.2024 _pisoo ru/ffocadss
CBoOoTHBIE MEXaHUYECKHE KOJIeOaHusl. BuGsnorexa [IOK
12 I'apmoHuueckue Konebanus. YpaBHEHHE https://m.ed-
rapMOHHYECKUX Kosiebanwuit. [IpeBpainenue 10.10.2024 Aips.//m.ed- /ffd 06
SHEprUm S00.ru ca
JlabopaTtopHas pabota «lccinenoBanue
13 3aBHCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUH
rpy3a Ha HATH OT JUTHHBI HUTH M MacChI 15.10.2024
rpy3a»
Konebarensubd kKoHTYp. CBOOOAHBIC
SJIEKTPOMAarHUTHBIE KOIEOaHUS B MICATHHOM bu6mmoreka [IOK
14 KOJ1e6aTeIbHOM KOHTYpE. AHAIOTHUS MEKLY 17.10.2024 https://m.ed-
MEXaHUYECKMMH M JIEKTPOMATHHTHBIMU T 500.ru/ffOcb820
KoJIe0aHUSIMHU
®opmyna ToMcoHa. 3aKOH COXPaHEHUS bubmuoreka [JOK
15 SHEPIHU B HIEATHLHOM KOJIE€0ATENbHOM 99 10.2024 https://m.ed-
KOHTYpe o s00.ru/ff0ch9c4
IpencraBieHne O 3aTyXaoMUX KOJTCOAHUSIX. Bu6muoreka LIOK
16 BoiHyXIeHHBIC MEXaHUIECKHE KOTEOaHUSL. https://m.ed-
Pe3onanc. BeIHYKIEHHBIE DJIEKTPOMAarHUTHBIE 24.10.2024 | LPS:HAM.EC /ffb bbs6
Kose0aHus S00.ru/ttUe
ITepemennbid Tok. CHHYCOUIATBHBIN Bu6nuorexa [JOK
17 MepEMEHHBIH TOK. MOIIIHOCTh IEPEMEHHOT O httos://m.ed
~ . . -
TOKA. AMIIUTYIHOE ¥ JEUCTBYIOLIEE 05.11.2024 _pi/ffo bd34
3HAYEHHE CHJIBI TOKA U HATPSDKCHUS S00.IU/TIC
18 Tpancdopmarop. [Ipon3BoacTBO, Mepenaya u
noTpedsIeHHe DIIEKTPUYECKOM SHEPTHH 07.11.2024
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VYeTpolicTBO M MPaKTUUECKOE TPUMEHEHHE

bubmuoreka [JOK

19 3IIEKTPUYECKOrO 3BOHKA, T€HEpaTopa https://m.ed-
o 12.11.2024
[IEPEMEHHOTO TOKA, JIMHUH 3JIEKTpOIepeIay s00.ru/ff0cc324
DKOJIOTMYECKUE PUCKH TIPH TIPOU3BOICTBE
20 anekrposneprun. Kynsrypa MCTIOB30BAHMS 14112024
3JIEKTPOIHEPTUH B TIOBCEIHEBHOM KU3HH
MexaHU4ecKre BOJIHBI, YCIOBUS BuGnnorexa [IOK
pacnpocrpanenust. [Tepron. CkopocTsb . i
21 pacrpocTpaHeHHs U JJTNHA BOJIHEL. 19.11.2024 ht S'/;fr?ded 54
IToriepeyHbl€e U MPOIOJILHbIE BOJIHBI S00.ruffivcca
3Byk. CKOpOCTh 3ByKa. | pOMKOCTE 3BYyKa brbmmorexa [TOK
BYK. Th 3ByKa. [ pOMKOCTb 3BYKa. ) )
22 Beicora Tona. Tem0p 3ByKa 21.11.2024 2;2 ?‘lj;f‘nPOiC(j:COC
5 bubnuoreka [IOK
23 DIIEKTPOMArHUTHBIE BOJIHBI, KX CBOWCTBA U httos://m.ed-
ckopocth. [1Ikana 1eKTpOMarHUTHBIX BOJIH 26.11.2024 | TLpS./AM.EC
s00.ru/ff0ccfe0
24 [IpUHIMUIIBI PAJMOCBA3K M TEICBUICHUSL.
PasBuTHe CPEICTB CBA3M. Paauonokams 28.11.2024
bu6mmoreka [IOK
25 KonrponbsHas pabora «KonebaHust ¥ BOIHbD https://m.ed-
03.12.2024
s00.ru/ff0cc6f8
IpsiMoMHEITHOE pacpoCTpaHeHUe CBETA B bu6mmoreka [JOK
26 OIHOPOIHOM cpefe. ToueuHbIi HCTOYHHUK https://m.ed-
05.12.2024
cBera. Jlyu cBera 500.ru/ff0cd350
OtpaxkeHue cBera. 3aKOHBI OTPAKCHHUS CBETA. bubnunoreka [JOK
27 [ToctpoeHre H300paKEHUH B IIIOCKOM https://m.ed-
10.12.2024
3epKaie s00.ru/ff0cd4e0
Ipenomienue cBera. [lonHOe BHYTpEHHEE bubnuoreka [IOK
28 orpakenue. [IpenenbHBIA Yol MOIHOro https://m.ed-
12.12.2024
BHYTPEHHETO OTPAXKEHHs s00.ru/ff0cd 76
b K
29 JlabopaTopHas pabota «/3mepenue h th[I 6;7/(;]:2?_ 1o
[OKa3aTeJis MPETOMIIEHHS CTEKIIA 17.12.2024 | UPS-AM.ECE

s00.ru/ff0cd67a
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JIunzel. [locTpoeHue n300pakxeHuil B TUH3E.

bubmuoreka [JOK

30 dopMyIia TOHKO# JTUH3BL Y BETHYCHUE JTUH3BI 19.12.2024 2;2 ?lj;][_?oi(é_d le
31 JlabopaTtopHas pabota «ccnenoBanue
CBOMCTB M300paKEHUI B JIMH3AX» 26.12.2024
Hucniepcust ceera. CIIOXKHBIH cOCTaB 6e10ro
32 ceera. L[Ber. JlaGoparopHas padoTa 28.12.2024
«Ha0uro/1eHe TUCTIEPCHH CBETAY
bubmmoreka [{OK
Unrepdepentus cera. Judpakitus cBera. } )
33 JludpakumonHas penérka 09.01.2025 2;2 ?u/;fr?Oig 422
- - bu6moreka [IOK
34 CBOe’l_l{:peqHOCTB CBCTOBLIX BOJIH. 110JIApU3alsa 14 Ol 2025 htt s//med_
o s00.ru/ffOcf02e
35 Onrtuyeckue npuOOPHI M YCTPOKCTBA U
YCIIOBHSI MX O€30I1aCHOrO MPUMEHEHUS 16.01.2025
I'paHuIsl IPUMEHUMOCTH KIIACCHYECKOH bu6mmoreka [IOK
36 MexaHUKH. [ToCTy 1aThl CrelUaibHON TEOpPUH 91.01.2025 https://m.ed-
OTHOCUTEITLHOCTH T 500.ru/ff0cf862
OTHOCHTEIBHOCTD OJIHOBPEMEHHOCTH bubmmorexa OK
37 3aMeuIeHne BPEMEHU M COKPAIIECHHUE [UTHHBI 23.01.2025 E(t)to Sﬂjjgoi?; 42
DHeprus ¥ UMITYJIbC PEIATHBUCTCKOU bubmuoreka [JOK
38 vactuilbl. CBS3b Macchl ¢ SHEPTHEH 98.01.2025 https://m.ed-
UMITYJILCOM. DHEPTHs MTOKOS T s00.ru/ff0cfc68
bubnuoreka [JOK
KonTponsnas padora «Ontika. OCHOBBI . ]
39 CIIENHaIbHON TEOPUH OTHOCUTEIBHOCTI 30.01.2025 2:;[0 srlj;fTOi?’B 0
®oronbl. Popmyna [Inanka. OHeprus n Bubmiorexa LIOK
40 UMIyJIbC (OTOHA 04.02.2025 2:)2 ?520%%;16
a1 OtkpeiTHE U uccaenoBanue Gorodpdexra. E,[Ij[l 6?’_7/(;;661?_ HOK
Ompiter A. T'. CroneroBa 06.02.2025 Lps.//m.ed-

s00.ru/ffOcffc4
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42

3akoHnbl pororddexra. YpaBHEHUE
OunintenHa mst porosdpdexra. «KpacHas

bubmuoreka [JOK
https://m.ed-

rpanuia» Gorosddexra 11.02.2025 s00.ru/ff0d015e
bubmmorexa [{OK
Hasnenue ceera. Oneithl I1. H. JleGenena. . )
43 XUMUYECKOE JIEUCTBHE CBETA 13.02.2025 https://m.ed-
s00.ru/ff0d04a6
TexHU4YeCKre yCTPOMCTBA U IPAKTUYECKOE
44 mpUMEHeHHe: POTO3TIEMEHT, (POTOIATIHK, 18.02.2025
COJIHeUHas OaTapesi, CBETOAUO/
Pemenne 3agad o Teme «eMEHTHI brommorexa [TOK
45 KBAHTOBOM OITUKK 20.02.2025 Qg[o ?lj;fr?oz%_goz
Mogaenb atroma Tomcona. Omnbitel Pesepdopna bubmuorexa [JOK
46 0 PacCesHUIO a-4acTull. [lnanerapuas https://m.ed-
25.02.2025
MOJIENb aTOMa s00.ru/ff0d091a
bu6mmoreka [IOK
47 ITocrynaTel Bopa 97.02.2025 https://m.ed-
soo.ru/ff0dOafa
W3iy4enue u noruomieHre GoToHOB Mpu bubmuorexa [JOK
48 HEPEXOJIE ATOMA C OJHOIO YPOBHSI SHEPIUM Ha https://m.ed-
N 04.03.2025
apyroii. Busl ciekTpos s00.ru/ff0d0afa
BomHoBbIE cBOMCTBA YacTHIl. BoIHEI 1€ bu6mmoreka [JOK
49 Bpouiis. KopmycKyisipHO-BOIHOBOW JTyau3M. https://m.ed-
06.03.2025
CIIOHTaHHOE M BBIHYXJIECHHOE U3Ty4EeHUE s00.ru/ff0d0ca8
OTKpbITHE PATHOAKTUBHOCTH. OTBITHI bubnnoreka [JOK
50 Pesepopa 1o onpeaeneHuio cocTaBa https://m.ed-
11.03.2025
PaJIMOAKTHBHOTO U3JTyYeHHs 500.ru/ff0d0fd2
CaoricTBa anbda-, 0era-, raMMa-u3aydeHHsL.
51 BiusiHve pajinoakTHBHOCTH Ha JKHBBIC 13.03.2025
OpraHU3MbI
OTKpBITHE IPOTOHA U HEWTPOHA. M30TOIEI. Bu6mioreka [[OK
Aubga-pacnaz. DIeKTpOHHBIN U . ]
52 MO3UTPOHHBIKM Oera-pacnaj. ['amma- 18.03.2025 https://m.ed

H3JTYy4YCHHC

S00.ru/ff0d1162
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53

OHeprus cBsi3U HYKJIOHOB B sipe. SnepHble
peakuuu. S nepusin peaktop. [Ipobnemsl,
NIEPCIEKTUBBI, IKOJIOTUYECKUE ACIIEKThI
SINEPHOU DHEPTETUKU

20.03.2025

bubmuoreka [JOK

https://m.ed-
s00.ru/ff0d1356

54

OnemeHTapHbIe YacTUIlbl. OTKPBITHE
MO3UTPOHA. MeTo bl HAOFOICHHS 1
pETUCTpalliy 3JIEMEHTAPHBIX YaCTULL.
Kpyrastit cron «®yHaMmeHTalbHbIE
B3auUMOJICUCTBUA. EnnHCcTBO (hrznueckon”
KapTUHBI MUPay

25.03.2025

bubmmoreka [{OK

https://m.ed-
s00.ru/ff0d0e38

55

Bup 3Bé3mHoro HeOa. Co3Be3nusi, sipkue
3BE3/IbI, IIJIAHETHI, UX BUJAMMOE JBHKCHHUE.
CoiHeuHas cucreMa

08.04.2025

56

Comaue. ConmHeyHast akTUBHOCTE. VICTOYHHK
suepruu CoiHIa U 3BE3]

10.04.2025

57

3BE37bI, IX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3BI TTIABHOH MTOCTIENOBATETFHOCTH.
Bayrpennee crpoenne 38631, CoBpeMeHHBIE
MPENCTABIICHUS O IPOUCXOXKICHUN U
sBomonnn ConHITa 1 3BE3

15.04.2025

58

Mueunbid [yt — Hamia 'anaktuka.
[Honmoxxenue n nBmxenne ConHIA B
I'anaktuke. ['anaktuku. YépHble NbIPHI B
SITPax TaJaKTHK

17.04.2025

59

Bcenennas. Pasoeranue ramaktuk. Teopus
Bonsuioro B3peiBa. PenukroBoe usnydeHue.
MeraranakTuka

22.04.2025

60

Hepeennslie npo0ieMbl aCTPOHOMHUH

24.04.2025

61

KonTponsnas pabora «meMeHThI
ACTPOHOMHH U acCTPOGHUIUKU»

29.04.2025

62

O6o0matomuit ypok. Pons ¢puzuku n
ACTPOHOMUH B SKOHOMHUYECKOH,
TEXHOJOTHYECKOH, COITMATBLHON U 3THUECKON
cdepax IesTeNbHOCTH YeIoBeKa

06.05.2025



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

63

O6o0matonmii ypok. Pomnb u mecto pusuku u
aCTPOHOMUH B COBPEMEHHOW HAayYHOM
KapTUHE MHpPa

08.05.2025

64

Oo6o06maromnumii ypok. Ponb dusuueckoit
TEOpHH B (OPMHUPOBAHUY MTPEICTABICHUN O
¢buznveckol KapTUHE MHUpa

13.05.2025

65

O6o0matomumii ypok. Mecto gpusnueckoit
KapTHHBI MHpa B O0IIEM PsIIy COBPEMEHHBIX
€CTECTBEHHO-HAaY4HbIX IIPEICTABICHHUN O
pUposIe

15.05.2025

66

PesepBHblii ypok. MarauTHoe mnosie.
OneKTpoMarHuTHas HHIYKIHS

20.05.2025

67

PezepBHBIi ypok. Ontrka. OCHOBEI
CIIEIUATFHON TEOPUU OTHOCUTEIIBHOCTH

22.05.2025

68

Pesepuniii ypok. KBantoBas ¢usuka.
JNeMeHTBI ACTPOHOMHUU 1 aCTPOPUIUKU

22.05.2025

bu6moreka [IOK

https://m.ed-
s00.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

» ®usuka, 10 kiace/ Mskumes I['.4., ByxoBues b.b., Corckuii H.H. non penakuueii [lapdentheoit
H.A., Axunoneproe o6iectBo «M3aarensctBo «IIpocBerieHne

» ®usmka, 11 kmace/ Msxkumes I'.J1., Byxopues B.b., Yapyrun B.M. nox penakuueii [TapdhenTheBoi
H.A., Axunoneproe o6iectBo «M3aarensctBo «IIpocBerieHne»

o PrivkeBuu A.I1. COopHuk 3a1a4 o ¢pusuke 1ist 9-11 xinaccoB cpemHeid MKOIbL. - M.
IIpocemenue

METOAUYECKUE MATEPUAJIBI JJ151 YUUTEJISL

1. F'ensdprar U.M., l'enpenmreiin J1.3., Kupuk JI.A. 1001 3agaya no ¢u3suke ¢ OTBETaMH,
yKa3zaHUsAMH, pemeHusmu. - M.: Unekca, 1999.

2. lemunosa M.1O., Koposun B.A. MeToauueckuii CipaBOYHUK YauTeNs puzuku. -M.:
Muemo3una, 2003.

3. Eptotkun E.C., Eptorkuna C.I'. ®uzuka. 10 knace. CamocrosTensHbIe B KOHTPOJIBHBIC U pabOTHI.
BazoBelit u yrinyoneHHsiii yposau. — M.: [IpocBernienue, 2022

4. 3a6otun B. A., Komuccapos. B.H. ®usnka: KOHTpoIb 3HaHHN, YMEHUI 1 HABBIKOB yYaIUXCs
10-11 k1. 001I€00pa30BaT. YUPEKICHH: 0a30BBINA U HPO-(UI. YPOBHH: KH. JUI yUuTes. - M.:
[Ipocsemenne, 2008.

5. 3opun H.W. DnextuBHbIi KypC «Meros! penenust pusnaeckux 3amaaqu». 10-11 knaccer. -M.:
Bako, 2007.

6. Haropros 10.C. JleMoHCTpallMOHHBIE 331241 TI0 IKOIBLHOMY Kypcy QHU3U-Ku Jutst ydamwxcs 10-
11 ximaccoB. - M.: Jlabupunt, 2012.

7. Mapon E.A. OnopHble KOHCIIEKTHI U pa3HOYpoBHEBbIe 3aanns. Ousnka. 10 kimace. - M.:
Buxropus, 2013.

8. Mapon E.A. OnopHble KOHCIIEKTBI M Pa3HOYpPOBHEBbIC 3ananus. ®usuka. 11 kiace. - M.:
Buxropus, 2013.

9. I[MTapdhentreBa H.A. Coopuuk 3amga4d o ¢usuke. 10-11 xraccer. - M.: IIpo-ceemenne, 2010.

10. PeimkeBuy A.IT1. CoopHuK 3ama4 1o usuke 11t 9-11 knaccoB cpemHeit mKombl. - M.:
[IpocBemenue, 1998.

11. Tynsku6aesa H.H., [Tymkapes A.O. MerognueCkue PEKOMEHJAINH K YIE0-HUKAM
I'.A.Msxumera, b.b.byxosnesa, H.H.Corckoro «®usuka. 10knace» u «duszuka. 11xmace». — M.:
IIpoceermienue, 2004.

HUPPOBBIE OBPA3SOBATEJIBHBIE PECYPCBI U PECYPCbl CETU HUHTEPHET

1. BupTyasbHbIii METOIMYECKUIT KaOMHET yunTens GU3uKu 1 actpoHomuu http://www.gomul-
ina.orc.ru

2. BuptyasbHas obpa3zoBatenbHas abopatopust http://www.virtulab.net

3. Enunas xomrekius [JOP. @usuka. 10-11 xmaccsr http://school-collection.edu.ru

4. Enunoe coaepxkanue obiero oopasosanus https://edsoo.ru/

5. Karanor ¢pusnueckux memonctpanus https://old.mephi.ru/students/vl/physics

6. Knaccuas ¢usuka. http://class-fizika.ru

7. College.ru: ®usuxka http://college.ru/fizika

8. Hayuno-momysisipHblii (husuko-maremaruueckuii skypuan "Ksaut" http://kvant.mccme.ru

9. ITopraun ecrecTBeHHbIX Hayk: Pusnka http://www.e-science.ru/physics

10. Poccwuiickas snextponnas mkosa https://resh.edu.ru

11. Caiit I.I'ymmua. Perry ET'D. https://phys-ege.sdamgia.ru

12. Csepx3amaua. 270 BugeoonsiroB http://sverh-zadacha.ucoz.ru/index/0-91

13. Ceepx3amaua. Marepuainsl st moarotosku k EI'D mo dusuke http://sverh-zadacha.ucoz.ru/in-
dex/0-20

14. ®usuka.py http://lwww.fizika.ru

15. ®UIIH. OtkpeiThiit 6ank 3amanuit EI'D. https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege

16. Caiit «100 6annoB». Paboter «Cratrpany, pusuka 11 xiacc. ET'D 2024. BapuaHnThl 1 OTBETHI.
https://100ballnik.com



