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HOACHUTEJBHASA 3AIIMCKA

[TIporpamma mo ¢usmke 06a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHHW M TpeOOBaHUM K pe3yJbTaTaM
OCBOCHHsI OCHOBHOHM 00pa30oBaTeIbHON MporpaMmsbl, mpesactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yud€roM (enepanbHO paboyell TPOrpaMmbl BOCIUTAHUS U
KOHLEMIUU TpenoaaBaHus yuyeOHoro npeamera «dusmka» B 00pa3oBaTeNnbHBIX
OpraHu3anusax Poccniickon ®enepanun, peAU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeIbHbIE MPOTPAMMBEI.

Copepkanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (OpMUpPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTuHbl Mupa oOyvarommxcs 10-11 kmaccoB mnpu
oOyuenuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-IEATEIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBerctByeTr TpeboBanmsim OI'OC COO x
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpEeIMETHBIM pe3yJbTaTam
OOy4eHHMsI, a TAKXKE YUYUTHIBAET HEOOXOAMMOCTb pealh3allii MEKIPEIMETHBIX
CBs3€l (PU3UKM C €CTeCTBEHHO-Hay4YHbIMM Y4E€OHBIMU TipenMeTramu. B Hel
OTIPEENSIIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUs! (DU3MKU HAa YPOBHE CpPETHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeaIMeTHBIE, TPpeAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU Ha Oa30BOM ypOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI TI0 T0JIaM 00YUYEHUS;

e cojlepkaHue yueObHoro npeamera « Pu3nka» Mo rogam o0ydeHusl.

®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAxX MPHUPOJIbI, BBICTyHas B
KayecTBe y4eOHOTO MpeAMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpyskaroriem Mupe. [IkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHBI
JexKaT B OCHOBE IMPOIECCOB U SBJICHUM, HU3Yy4aeMbIX XHMHUEH, OHOJIOTHEH,
bu3ndeckoir reorpadueid W acTpoHOMHeH. Vcmonbp3oBaHME W aKTHBHOE
OpUMEHEeHHE (U3MYECKUX 3HAHUM  ONpenessieT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMMl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MaTEpPUalOB C 33a/JlaHHBIMU CBONCTBAMHU WU IPYTHUX.
N3yyenue QuU3MKU BHOCHUT OCHOBHOW BKJIaJ B (OPMHPOBAHUE ECTECTBEHHO-
HAay4YHOW KapTHUHBI MUpa oOyyaromuxcs, B (GOPMUPOBAHHWE YMEHHUU MNPUMEHSTH
HAyYHBIN METO]I TO3HAHUS MPHU BHITIOJIHEHUHA UMH YICOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca ¢Gusuku I YpOBHS CpeIHEro oOImero oOpa3zoBaHUs
MOJIOKEH pAl UACH, KOTOpPhlE MOXHO paccMaTpuBaTh KaK MPHUHIMIBI €ro
MOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJTACCUUECKOMH, TAK U COBPEMEHHOMN (PU3UKH.

Hoesn cenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (U3MKH
0o0beIMHEH BOKpYr (¢u3nueckux Teopuil. Benymwmm B Kypce sBisercs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MAaTe€pUH, BEUIECTBE U
ToJe.

Hoes cymanumapuzayuu. EE peanuzauus OpeanosiaraeT HUCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3nKM C pa3BUTHEM OOIIECTBAa, a TaKkKe€ C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMHU M 3KOJOTMUYECKUMHU MTPOOIEMaAMHU.

Hoess  npuxnaownoii  nanpasnennocmu. Kypc ¢usuku mpeamosaraer
3HAKOMCTBO C INMPOKUM KPYIOM TEXHMUYECKMX M TEXHOJOTMYECKHUX IPUIIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peamusyercs MOCPEICTBOM BBEIEHHS SJIEMEHTOB
COJEpKaHUs, TMOCBAMIEHHBIX HKOJOTMYECKUM MpodjIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKM U TEXHOJOTHH, a TaKkKe OOCYXICHMS
po0JIeM pallMOHATIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>XKHEBBIMH DJIEMEHTaMU Kypca (DU3UMKM Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusmueckue Teopuu (GOpMHUPOBAHHE MPECTABICHUN O
CTPYKTYype MOCTpOeHusl GU3NYECKON TeopHuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX MPEIACTAaBICHUAX O MpUPOJE, TpaHHULAX
NPUMEHUMOCTH TEOpUM, ISl OINUCAHMUS ECTECTBEHHO-HAYYHBIX SBJICHUA W
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKH pealn3yercss Ipexie
BCEro 3a CYET OpPraHM3alMU 3KCIEPUMEHTAIBHON JESATEIbHOCTH O0YyYaroLUXCH.
Jia  6a3oBoro ypoBHS Kypca (U3MKM — 3TO MCHOJIb30BAaHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M Ja0OpaTOpHBIX padorT,
KOTOpBIE B IporpamMme no (pus3uke 0ObeIWHEHBI B OOLIUI CIHCOK yUYEHUYECKHX
MpaKTUYECKUX padoT. Brijenenne B yka3aHHOM MepedyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYLIECTBIISIETCS YYaCTHUKaAMU
0o0pa30BaTeapbHOrO Ipolecca HUCXOAs U3 OCOOEHHOCTEW IUIAHMPOBAHUS W
ocHalleHus kabunera Qu3uku. Ilpu »>TOoM obecnieunBaeTCsi OBJAJICHUE
OOy4YalOIMIMMHUCS yYMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIEIOBAHUSA
3aBHCUMOCTEH (PU3NYECKMX BEIUYMH M TIOCTAHOBKY OIBITOB TIO MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpmioe BHUMaHWE YyAENAETCS PELICHUIO PACYETHBIX M KAaYECTBEHHBIX
3anay. [lpu 3TOM U1t pacyE€THBIX 3a7a4 TPUOPUTETOM SIBIISIIOTCSA 33aJlayd C SBHO
3aJaHHOU (PU3MUECKON MOJIEbIO0, TTO3BOJISIONINE MPUMEHATh U3YUCHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasleia Kypca, TaK U WHTETPUPYs 3HAHUS U3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHUsl (U3NYECKUX SIBICHUN M TPOIECCOB B OKpYKAIOIIEH
KU3HH, TpeOyromue BbIOOpa (U3UYECKON MOJENH JUIsl CUTyalluu TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOecnedyeHro ydeOHOro rmpoiiecca 0a30BBI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CPEHEr0 O0IIEro 00pa3oBaHus JI0KEH U3ydaThCsl B YCIOBUSIX
MpeIMETHOTO0 KaOWHeTa (U3WKK WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
MPEMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere (U3HKK JTOJDKHO OBITH
HEeo0XoauMoe J1abopaTopHOe OO0OpYAOBaHHE Uil BBINOJHEHUS YKa3aHHBIX B
nporpamme Mo (GU3MKe YUYCHHYECKUX MPAKTUYECKUX pabOT U JEMOHCTPAIIMOHHOE
000OpyI0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/ioBaHUE (QOopMHUpPYyeTCsl B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIBbHON JOCTAaTOYHOCTH U 00ecnedyMBaeT IOCTaHOBKY
MEPEUUCIECHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JAEMOHCTpAlUNA s
UCCJIEIOBAHMSI  M3Y4YaeMbIX  SIBJIGHUA UM  MPOIECCOB, HOMIIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopatopHoe o00OpyIOBaHHE [JII YYEHUYECKUX MPAKTHUYECKUX paboT
dbopMupyercss B BU€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JABYX oOOydJarommxcs. TeMaThudecKre KOMIUICKTHI
71a060paTOPHOTO O0OpPYAOBAHMS JOJDKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCTIOJb30BAaHUU aHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaKKEe KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMM LIETSIMU M3Y4YeHUs! GU3UKU B 00LIEM 00pa30BaHUU SBISIOTCA:

e (QopmMupoBaHue HHTEpeca U CTpeMJICHUsS OOyYaroUUXCs K HAYYHOMY
U3YYEHHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (POpMHUpOBaAHHE
MCCJIeI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (dopMmupoBaHHE YMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHUEM
bu3nYeCKUX 3HAHUHM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue TpenCTABICHUNA O PONMM (PUIUKU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX 1iesied 00ecrieurBaeTCsl PeIIeHUEeM CIEeAYIONINX 3a7a4d B

mporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus:



e TmpuOOpeTeHUe CUCTEMbl  3HAaHUU 00 o01mux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO (PU3UKY, SIEKTPOJAMHAMHKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTHI aCTPOPHU3UKH;

e (QopmMupoBaHuE YMEHUI MPUMEHSATH TEOPETUUYECKUE 3HAHMS IS
oOBsiCHeHHUS (PU3WYECKUX SBIEHUW B TPUPOAC H I TPHHITHSI
PAKTUYECKUX PELICHUH B MMOBCEIHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB PEIICHUS PA3IUYHBIX 3aJad C SBHO 3aJaHHOU
bu3MYeCKO MOMENBIO, 3aJad, MOAPA3YMEBAIOIIUX CaMOCTOSTEIBHOE
co3nanue GU3NYECKON MOJIeNH, aIeKBaTHON YCIOBHIM 33/1a4H;

e TMOHWMaHHE (U3UYECKUX OCHOB M TPHUHIIUINOB JACHCTBUS TEXHHUYECKUX
YCTPONCTB U TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSIHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMU CAMOCTOSTEIHLHOTO IJIAHUPOBAHUS M TPOBEICHUS
(GU3UYEeCKUX SKCIEPUMEHTOB, aHajdnu3a W WHTEpHpeTanud uHpopmaimmy,
OIIpe/IeNICHUs IOCTOBEPHOCTH MOJyUYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIIOBHMM Jisi Pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wuzydenne ¢usuku (06a30BbIiI ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus otBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEZENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3MKE TepeueHb JabopaTOpHBIX U
NPAaKTHUYECKUX padoT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTENb JeJaeT BBIOOD
NPOBEJCHUS J1a0OpATOPHBIX PAOOT M OMBITOB C YYETOM HHIWBHIYaTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSI.



COAEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®u3uka U MeTObI HAYYHOT O MO3HAHUS

®usuka — Hayka o npupozae. HayuHble mMeToAbl NMO3HAHUSA OKPY KAIOLIETO
mupa. Posb 3KkcnepuMeHTa M TEOPUHM B MPOLECCE IIO3HAHUSA IIPUPOIBI.
OKCHEepUMEHT B (PUBHKE.

MopenupoBanue (pU3MYeCKUX SBICHUA U TpolieccoB. HayuHble THMIOTE3BI.
duznyeckre 3aKOHbl U TEOPUHU. ['paHUIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponb u mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAyYHOU KapTHHBI
MHpA, B PAKTUYECKON AEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AnHanoroBele YU UUQPPOBBIE H3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe naBuxeHue. OTHOCUTEIHHOCTh MEXaHUUYECKOTO JBUXKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemelienne, CKOpPOCTh (CpeHSs] CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHE MAaTEepUAIbHOW TOYKH, MX MPOCKIHUH HA OCH CHUCTEMbl KOOPAUHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpsMOJIMHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOpJAHMHAT, CKOPOCTH, YCKOPEHUs, IyTU M TEPEMEUICHUS
MaTepUaibHONW TOYKHU OT BPEMEHH.

CBoOoaHOe majzieHre. Y CKOpeHHe CBOOOIHOTO ITaICHHS.

KpuBonuHeitHoe  aBvkeHue. JIBMXKEHME  MaTepualbHOW TOYKH IO
OKPY>KHOCTH C TTIOCTOSTHHOM O MOJTYJIFO CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEITHAs
ckopocTs. [lepuon u yacrora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTPONCTBA W NPAKTUUECKOE TMPUMEHEHHUE: CIHUIOMETP,
JIBIDKCHUE CHAPSIOB, IIEMTHbIC U PEMEHHBIE MTepeavun.

Jlemoncmpayuu

Mojenb cucTeMbl OTCYETA, WUIKOCTPAIMA KUHEMATUUECKUX XapaKTEPUCTUK
JIBUKCHUSI.

[IpeoOpazoBanue ABUKEHUH C UCITOJIH30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOrO TOJ YIJoM K TOPHU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHust CBOOOTHOTO TaIeHUSI.

Hanpagnenue ckopocTy npu IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3ydyeHne HEpaBHOMEPHOTO JIBUXEHHS C LEIBIO ONPEACIEHUS] MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY IYTAMHU, NPOUIEHHBIMHU TEJIOM 32
MOCJIEA0BATENbHBIE pPAaBHBIE MPOMEKYTKH BpPEMEHM MpPH PABHOYCKOPEHHOM
JIBUKEHHH C HAaYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne IBUKEHHS MIapUKa B BI3KOW KUJIKOCTH.

N3yuyenue nBm>KeHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocuTenbHOCTM  ['ammies.  IlepBeii  3akoH  HproToHa.
NHepunanbHbIe CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon HeroToHa
JUIS MAaTEPUAIIbHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tskectr. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, CkoiabxeHus:, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs! CKOJBXEHUS U cuia TpeHus nokost. KospduuueHt tpenus.
Cuiia conpoTUBIIECHUS IPU JIBUKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynaTensHOE U BpalniaTeabHOe ABMKEHHE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaiieHus. Ilmedo cumel. YcnoBus
PaBHOBECHS TBEPIOIO TEA.

TexHn4eckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUWE: MOINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepLuu.

CpaBHEHHE MacC B3aUMOACHCTBYOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MTOABEME U MMAAEHUMU.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXCHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHulie pabomul

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOM TUIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pe3rHOBOM 00pasiie, oT ux aedopmMaiuu.

HccnenoBanne yclIOBUM pPAaBHOBECHS TBEPAOTO TENA, HMEIOLIErO0 OCh
BpAILICHHU.

Tema 3. 3aKoHbl COXpPAHEHUA 6 MEXAHUKE

Nmiynbc MarepuaibHOM TOUYKHM (T€da), CUCTEMbl MaTe€pUAlbHBIX TOYEK.
NMiynbC CHIIbI U U3MEHEHHME HMITyJIbCa TeNd. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE BUKEHUE.

PaboTta cuibl. MOIITHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYKM. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUM.

[ToTeHnumanbHas SHEPTHUSL. [TorennmanbHas DHEpPrus yIpyro
nepopMUpOBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Tena  BOJIM3H
ITOBEPXHOCTH 3€MIIH.

[loreHuuanbHple W HeNOTeHIManbHble  cuibl.  CBsi3b  paboOTHI
HENOTEHIMAIBHBIX CHJI C M3MEHEHUEM MEXAHUYECKOM HDHEPIUMM CHUCTEMBI TEIl.
3aKOH COXPAaHEHUS MEXAHUYECKOW dJHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue ycTpONCTBA M NPAKTHUYECKOE NPUMEHEHHE: BOJOMET, KOIIED,
IPYKUHHBIN [TUCTOJIET, IBM)KCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

[lepexo MOTEHIMATBLHON SHEPTUHU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3ydeHue aOCOIIOTHO HEYNPYToOro yaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOThI CUIIbI C U3MEHEHHEM MEXaHUYECKON SHEepruu
TeJIa Ha IIPUMEPE PACTIKEHUS] PE3UHOBOTO KTy Ta.

Pa3nen 3. MoJiekyasipHasi pu3nka U TepMOIMHAMHUKA
Tema 1. Ocroebt MoEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKOW TEOPUU M UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBIKEHHUS U
B3aMMOJICUCTBUS YaCTULl BeLIECTBA. MoOJEIu CTPOCHUS Ta30B, XUAKOCTEU H
TBEPBIX TEI U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mozelel. Macca u
pa3mepsl Mosekys. KonnyecTso Bemectsa. [locTtositnHas Asoranpo.

TenmoBoe paBHoBecue. Temmneparypa u €€ uzmepenue. [llkama temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSAPHO-
KMHETUYECKOU TEOpUM HJACATBHOTO raza. AOCONIOTHas TeMIiieparypa Kak Mepa
CpeoHE KWHETHUYECKOM SHEPIrHuM TEIUIOBOrO JBMXKEHHS dactull rasa. [llkama
temrepatyp KensBuHa. ['a3oBbie 3ak0oHBI. YpaBHeHUEe MenaeneeBa—Kiianepona.
3akoH JlanbToHa. M30mpoieccsl B UACATBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe mpeiCTaBICeHHE HW30MPOIECCOB: H30TEpMa, H30X0Dpa,
n3o0apa.

TexHuyeckne yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
O6apomertp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JIUCKPETHOE CTPOCHHE BellecTBa, ¢GoTorpadpuu
MOJIEKYJI OPTaHUYECKUX COCIMHEHU.

OmnbITel IO AUQPHY3UHN KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKa3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUS.

Moenb, WILTIOCTpUpYIOIIasl IPUPOY AABICHUS ra3a Ha CTEHKHU COCya.

OnbITel, WUTIOCTPUPYIONIUE YPAaBHEHUE COCTOSIHMSA HJICAIBHOTO Tasa,
M30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, rabopamopHvle pabomol

Onpenenenne Macchl BO3ayXa B KJIACCHOM KOMHAT€ HA OCHOBE HW3MEpPEHUU
00bEMa KOMHATHI, JaBJIEHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY ITapaMETPAMU COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoaunamMuueckass cucteMa. BHYTpEHHsII dHEprus TEPMOJIMHAMHYECKOU
CUCTEMBI U cI0cO0BI €€ n3mMeHeHus. KonnuecTBo TemioTsl U padota. BHyTpeHHSs s
SHEpPIrusi  OAHOATOMHOrO  HWJeajJbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyYeHUE. Y IebHasA TEIUIOEMKOCTh BEIECTBA.
KosmmuecTBo TEmIOTHI IpH TEMIONEpeaaye.

[Tonsitue 006 ammabatHom mporecce. llepBhlii 3aKOH TEPMOAMHAMHUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJWHAMHKW K H3omporeccam. ['padudeckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoannamMuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TernnoBble  MamuHbL.  [IpUHOUNBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBBIX MamuHax. KoadduumeHt mnone3noro
nericTBusl TeruioBo MmamuHbl. [{ukn KapHo M ero ko3¢ @HIMEHT IOJIE3HOTrOo
JEUCTBUSA. DKOJIOTHYECKHUE MPOOJIEMBbI TETUIOIHEPTETUKH.



TexHudeckue YCTPOMCTBA M MPAKTHYECKOE TMPUMEHEHHE: JIBUTaTesb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Llemoncmpayuu

N3mMeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOThI: BBLIET
npoOKku u3 OYTBUIKM MO/ JCHCTBHEM CXKAaTOTO BO3/AyXa, HarpeBanwe 3¢upa B
JaTYHHOU TpyOKe MmyTEM TpeHHs (BUICOJEMOHCTPALINS).

N3meHeHue BHYTpEHHEN SHEPTUU (TEMIIEPATYPhl) TENa MPH TeIIonepeaaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3Jyxa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIISI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJSL.

Yyenuueckuii sxcnepumenm, rabopamopHvle pabomol

N3mepenne yaenbHON TEIUIOEMKOCTH.

Tema 3. Aepezammnuie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Vcmapenne u KureHue. AOCOIIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO31ayxa. HaceuueHHbl map. YaenbHas TemoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT AaBICHUS.

TBépnoe Teno. Kpucramiuueckue u aMoppHbie Teaa. AHU30TPOINUs CBOMCTB
kpuctaiioB. Kuakue kpuctaiibl. CoBpemMeHHble MaTepuanbl. [lnaBiaeHue wu
KpUcTayui3anus. Y aenbHas Teriora miasienus. Cyonumarusi.

VYpaBHeHue TerI0Boro danaHca.

TexHuyeckue yCTpOMCTBA M NPAKTHUUECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOJYyYCHHUSI COBPEMEHHBIX MaTepuajioB, B
TOM YHUCJIE HAHOMAaTepUaloB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenve npu NOHWKEHHOM JaBJICHHUH.

CnocoObl U3MEPEHUS BIIAYKHOCTH.

HaOnroienrie HarpeBaHusi U IJIaBJICHUSI KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, rabopamopHvle pabomol

N3mMepeHre OTHOCUTENBHOMN BIaKHOCTH BO3AyXa.

Pa3zgea 4. JiaekTpoguHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3auust Tel. OJEKTpUYEeCKHil 3apsia. JlBa BuAa BIEKTPUUECKUX
3apsiioB. [IpOBOJNHMKY, TUAJIEKTPUKH W TMOJYNPOBOJHUKH. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHsblil 31eKTpUuuecKuil 3apsi.
Onektpuueckoe 1mone. Hampsok€HHOCTh  anekTpuyeckoro nosist.  IpuHiun



CYNEpIO3UILIAMN DJICKTPUUECKUX MOJIeH. JIMHUK HanpsHKEHHOCTH DJIEKTPUUYECKOTO
OIS,

PaGora cunm  snekrpoctatmueckoro  moinsa.  [lorennman.  PasHocTh
MOTCHIMANIOB. [IpOBOOHUKM H AUANEKTPUKU B DIIEKTPOCTATHYECKOM  IIOJIE.
JusnexTpruueckas NpOHUIIAEMOCTb.

DnekTpoeéMKOCcTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIOCKOT0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpoHMCTBA M NPAKTHYECKOE NPUMEHEHME: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUECKasi 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHLIMI IEUCTBUS AIEKTPOMETPA.

B3anmopenicTBre HaNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TEIl.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM ITOJIE.

DneKkTpocTaTuuecKas 3aluTa.

JIM2JIEKTPUKH B AJIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOIO KOHJAEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U IUIJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3mepenune anekTpo€MKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmosannwiit 3nekmpuueckuit mox. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUSI DBJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. IIocTOSSHHBIN TOK.

Hanpsoxenne. 3akon Oma 7151 yyacTKa LETH.

DNEeKTPUYECKOE COIMPOTHUBJICHHE. YIEJIbHOE COMNPOTUBIICHHWE BEIIECTBA.
[TocnenoBarenpHOE, MApAILIEIIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGota oamekTpuueckoro Toka. 3akoH JDxoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CUJIa M BHYTPEHHEE CONMPOTUBIICHUE MCTOYHUKA TOKA.
3akon OMa Jij1s TOJTHOM (3aMKHYTOM) AJIeKTprudueckoi 1enu. KopoTkoe 3aMbIKaHHE.

DJNeKTpOHHAs MIPOBOAUMOCTH TBEPIIBIX ~ METAJUIOB. 3aBUCHUMOCTh
CONPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTpUYECKNN TOK B BaKkyyMe. CBONCTBA DJIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKHY. CobcTBeHHast u IIpUMECHAs IIPOBOAUMOCTD
noTynpoBogHUKOB. CBoMcTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEKTpUYECKUM TOK B  pacTBopax M  paciulaBaX  DJIEKTPOJIUTOB.
DNEKTpOIUTHYECKAsT JUCCOIUALINS. DIEKTPOJIU3.



Onextpudyeckuid Tok B ra3ax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIbHBIM
paspsa. Monnus. [1nazma.

TexHUYecKue YyCTpPOMCTBAa M NPAKTUYECKOE MPUMEHEHHE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHUKH TOKa, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN THO]I,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYHTPOBOIHUKOBBIN AHO/, FaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKA U HAPSKEHUS.

3aBUCUMOCTbh COIPOTHUBIICHHUSI HUIMHAPUYECKUX MPOBOAHUKOB OT JIJIMHBI,
IUIOLIAU TOTIEPEYHOT0 CEUYEHUs U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOAHHUKOB.

[Ipsimoe wu3MepeHue HIeKTPOJBUXKYIIeH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHMYECKOT0 3JIEMEHTA U OIIEHKa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTh COITPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTE AJIEKTPOIUTOB.

HckpoBou pa3psia U MPOBOAUMOCTD BO31yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomol

N3yuyeHue cMEeanHoro CoeAMHEHUs! PE3UCTOPOB.

W3mepeHne 3JeKTpOABUKYILIEH CHIIbI UCTOYHHUKA TOKAa U €r0 BHYTPEHHETO
COIPOTHBIICHUS.

Hab6mronenne snekrponmsa.

MesxnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocyliecTBisieTcs ¢
Y4ETOM COJAEPKATEIbHBIX MEXKIPEAMETHBIX CBS3€d C KypcamMH MaTEMaTUKH,
OunosorNu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsimus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumnote3a, (Qpuanyeckas BeTUYHHA, 3aKOH,
Teopusl, HAOMIOJEHUE, SKCIIEPUMEHT, MOJETUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelleHWEe CUCTEMbl ypaBHEHUM, JIMHEWHAas QyHKOuS,
napabona, runepOosia, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHUE B KUBOHW mpupoje, nuddysus, ocMoc,
TEIJI000MEH >KMBBIX OPraHU3MOB (BUJbI TEIUIONEPEAAUuH, TEIJIOBOE PAaBHOBECHUE),
AIIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOECHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEU U



ra3oB, JJIEKTPUUYECKHE CBOWCTBA METAIJIOB, SJEKTPOJMTHYECKAS JUCCOLHUALNSA,
rajibBaHUKA.

l'eoepacghus: B1aXXHOCTh BO3]lyXa, BETPBL, OapOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHMEM MEXAaHU3MOB,
y4E€T TpEeHHST B TEXHUKE, MOJAIIUIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJAOMET W JPYIrHE), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoasi TypOrHa, ObITOBOW XOJIOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYCHUS] COBPEMEHHBIX MATEpHaJOB, B TOM YHCJIE€ HAHOMAaTEpPUAIOB, H
HAHOTEXHOJIOTUH, JJICKTPOCTATUYECKAsl 3allluTa, 3a3eMJICHHUE DJICKTPONPHOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AJIEKTPOHArPEBATEIbHbIE npuodoPkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raibBaHUKA.

11 KIIACC

Paznen 4. JjeKTpoaAHAMHKA

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[TocTtosiHHblE ~ MarHuTbhl.  B3auMoAeHMCTBHE  IMOCTOSHHBIX  MarHUTOB.
MarnutHoe mnone. Bekrop marHuTHOM uWHAYyKIMH. [IpuHiun cynepnosnnnu
MAarHuTHBIX nosied. JInHMKM MarHuTHOM WHAYKIMU. KapTuHa JTUHWUNA MarHUTHOW
WHIYKIUH T0JISI IOCTOSHHBIX MAarHUTOB.

MarauTHOoe T1I0JI€ TPOBOJHMKA C TOKOM. KapTuHa IHMHUNA MHAYKIUA
MAarHUTHOTO TOJISl JUJIMHHOTO MPSIMOTO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTylIKu ¢ TokoM. OnbIT Ipcrena. BzanmoaeiicTBre npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayb U HamIpaBieHUE. [[BUKEHUE 3apSKEHHON YaCTUILBI
B OJHOPOJITHOM MarHuTHOM Mojie. Pabora cuier Jlopenia.

SIBneHne anexkTpoMarHMTHOM MHAYKUMH. [IOTOK BekTOopa MarHMTHOM
UHIYKIUU. ODJIEKTPOJBIKYIAs Cujla HWHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu @apazes.

BuxpeBoe anekTpuyeckoe IMoje. OICKTPOABWKYILAS CHia HUHAYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEeHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHJA
CaMOVHIYKII1U.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckne yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTBI, JJIEKTPOJBUIATEb, YCKOPUTEIH 3SJIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM TTOJIEM.

JIvHAM MHAYKIMY MarHUTHOTO MOJIS.

B3anmonencTBue AByX IPOBOJAHUKOB C TOKOM.

Cunia Amnepa.

[evictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBrIeHME 3IIEKTPOMArHUTHOM MHIYKIIHAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBMIKYLIEH CHJIBI MHAYKLIMU OT CKOPOCTH M3MEHEHUs
MAarHUTHOTO MOTOKa.

SIBNeHHEe CAaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, rabopamopHuvle pabomol

W3ydeHre MarHuTHOTO ITOJISI KATYLIKHU C TOKOM.

HccenenoBanne 1eUCTBUS TOCTOSSTHHOIO MArHATA HA PAMKY C TOKOM.

HccenenoBanue siBIE€HUS DJIEKTPOMATHUTHOW UHAYKIUH.

Pasznen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 371eKMpPOMAZHUMHbBLE KOEDAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
["apmonunyeckue konebanus. [lepumoa, wacrtora, amrmumryga u (aza KoneOaHUM.
[IpyXMHHBIN MasTHUK. MaTeMaTU4EeCKUM MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanwmii. [IpeBparieHue HEPruu Ipu rapMOHUYECKUX KOJICOaHUSX.

Konebarenpubiii koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCAUTHPHOM KOJICOATEIPHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYSCKUMU U
AIIEKTPOMAarHUTHEIMU  KoJjiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATBHOM KO0JIeOaTEIbHOM KOHTYPE.

[IpencraBieHne o 3aTyxarolux KoieOaHusX. BoIHyXIeHHbIE MEXaHUYECKUE
kosebanus. Pezonanc. BeIHyKI€HHbIE 3JIEKTPOMArHUTHbIE KOJI€OaHMUs.

[lepemennbiii  TOK. CHHyCOMIANbHBII NEpPEeMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHE CWIBI TOKa H
HaIPSKEHUSI.

Tpancpopmarop. [Ipon3BoacTBo, nepegavya U MOTpeOICHUE IEKTPUUECKON
HHEPruu. DKOJOTMYECKHE PUCKHU MPU MPOU3BOACTBE AeKTposHepruu. KynpTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUH B [IOBCETHEBHOW KU3HH.

TexHu4eckue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHUE: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpONEepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTeNIbHOW CUCTEMBI (MIPY>KUHHBINA WU
MaTEeMaTUYECKUN MaSTHHK).



HaGmroienue 3aTyxaromux KojaeOaHuii.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJICOAHUH.

HaOnronenue pezonanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIC KOJIEOaHUsI.

OcuuorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHH) ISt
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCHENOBATEIbHOM COEIMHEHHM PE3UCTOpa, KATyLIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenps TUHUM 37EKTPONEpEIauH.

Yyenuueckuii sxcnepumenm, rabopamopHuvle pabomol

HccnenoBanue 3aBUCMMOCTH NEpPHOJA MaJbIX KoJieOaHUM rpy3a HAa HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LENH W3 IOCIEAOBATENBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHumHble 60JIHbL

MexaHuueckue BOJHBI, ycioBUsL pacnpoctpaneHus. llepumoa. CkopocTh
pacrpoCTpaHEHUsT W [JJuHA BOJIHBL llomepeuHble W NPOJOJBHBIE BOJIHBI.
HNuTtepdepeHus u auppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3ITyYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHHE, TOJApu3aius, Tudpakius,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ikana 3MeKTPOMarHUTHBIX BOJIH. [[prMeHEHHE ANEeKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsiI3HEHNUE OKPYIKAIOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHUKE W MEIUIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpPOCTPAHEHHUE MOMIEPEUHBIX U TIPOIOJIBHBIX BOJIH.

KoneGmromeecs Ten0 Kak HCTOYHUK 3BYKa.

HabGmronenune oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mogenue unrepdepeHuu v qudpakiini MEXaHU4eCKUX BOJH.

3BYKOBOW PE30HAHC.

HaOnroienne CBSI3W TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU M
4acTOTOM KOJIeOaHUH.



HUccnenoBanne  CBOWMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTPaKEHHUE,
pesioMJIeHUE, Noaspu3auus, Judpakuus, UHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. I[IpsMoiMHENHHOE pacnpoCTpaHEHUE CBETa B
OHOpOJHOU cpene. JIyd cBera. TOUEUHBI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHus cBeTa. [locTpoenue n3oOpaxkeHUi B
IJIOCKOM 3€pKalie.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHHS cBeTa. AOCOTIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja MOJIHOTO
BHYTPEHHETO OTPAKECHHSI.

Hucnepcus ceera. CiioxHbIi cocTaB 6enoro cseta. LBer.

CobOuparomue W pacceuBaromuye JuH3bL. ToHkKas juH3a. DokycHoe
pacCcTOsIHME M ONTHYECKas cuila TOHKOM JMH3bL. [locTpoeHne u3oOpaxkeHuid B
coOuparonmx U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBEJIMUYEHUE,
JIaBAEMO€ JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

BonnoBass ontuka. Wurepdepenuusi cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEpP(hEpPEHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaxuus cBeta. JudpaknuonHnas peméTka. YciaoBue HaOIOACHUS
INIABHBIX ~MAaKCUMyMOB IIpM  TAJE€HWH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M TMNPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToanmapaT, TPOEKIIMOHHBIA armapaT, MHUKPOCKOI, TEJIECKOM, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISPOUI.

Jlemoncmpayuu

[IpssMoNMHEITHOE pacHpOCTpaHEHUE, OTPAXKEHUE U MPEJTOMIICHHE CBETA.
OnTuyeckre npuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojiesib CBETOBO/IA.

HccnenoBanuie cBOMCTB M300paxeHU B JTMH3AX.

Moenn MUKpPOCKOTIA, TEIECKOIIA.

Hab6monenne narepdepeHIum cBeTa.

Hab6monenune nudpakimm ceera.

HabGmronenne nucnepcuu cBeTa.

[Tony4yeHnue ciekTpa ¢ TOMOUIBIO TPU3MBI.

[Tomy4yeHue crekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEMIETKY.

HaOnronenue nonsipuszanuu CBeTa.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomul



N3mepenune rnokaszaTessi MpeoMIICeHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienMaJILHON TEOPUH OTHOCUTEIbHOCTH
['panuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  llocTynatel
CIICLIMAJIbHOW TEOPHUHM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBLHOCTh OJIHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU M COKpAICHHUE
JUTVHBI.
DHeprus v UMIYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b Macchl C 3H€pFH€I>'I U UMITYJIbCOM peJISITPIBHCTCKOﬁ YaCTUIIbI. 9Hepr1/151
ITIOKO4I.

Pa3znen 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6aHmMo60N ONMUKU
®oronsl. opmyna [1nanka cBsizu 3Hepruu (OTOHA C €r0 YaCTOTOM. DHeprus
U UMITYJIbC (POTOHA.
OtkpeiTe u uccnenoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3akOHBI

dboroaddekra. YpapHenue DiHmTeHa 111 GoTtodaddexra. «KpacHas rpanuia»
dbotoaddekra.

Hasnenue ceera. OnbiTol I1. H. JIebenena.

XUMHUYECKOE ICUCTBHUE CBETA.

TexHuyeckue yCTpOMCTBA M TMPAKTUYECKOE TMpPUMEHEHHUe: (HOTOIIEMEHT,
dboTonaTUMK, COJTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®dotor(dekT Ha yCTaHOBKE C IIMHKOBOM IIJIACTUHOM.

UccnenoBanue 3akoHOB BHelIHETo ¢hoTodddexra.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHHIo o -4acTHIL.
ILmanerapnas moxens aroma. Ilocrymarel bopa. M3nydyeHue u morsiomeHue
(GbOTOHOB TpU TEpexojie aToMa C OJHOTO YpPOBHS JHEPruu Ha Apyrou. Bumwl
cneKkTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BousinoBeie cBoiicTBa yactull. Bonnsl ne bpoinsa. KopnyckynsapHo-BoOITHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHUE.

TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTpaIbHbIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue nuHeRYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHulie pabomul

HaOnroienue TMHeMvaToro CreKkTpa.

Tema 3. Amomnoe adpo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOKHOCTh CTpoeHUs sapa. OTKpeITHE
paanoakTuBHOCTH.  OmbITel  Pe3epdopaa 1mo  ompeaeneHuro  cocraBa
paanoakTUBHOTO wu3inydeHus. CBoiictBa anbda-, OeTa-, raMMa-U3ITydeHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA W HeuWTpoHa. Hykionnas monens snapa I'eitzenOepra—
NBanenko. 3apsag sapa. Maccosoe uncio sapa. M3oromsl.

Anbsda-pacnaz. OIEKTPOHHBIM U TO3WTPOHHBIM Oeta-pacman. [amma-
U3Jly4yeHue. 3aKOH PaJu0akTUBHOTO paclajia.

OHeprus CBsI3U HYKJIOHOB B siipe. SAaepHbie cuibl. Jlepekt Macchl siapa.

SlnepHble peakuuu. JleneHue u CUHTES s1ep.

SAnepnsiii peaktop. TepmosinepHsiii cuHTe3. [IpobiemMbl ¥ TEpPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI SIACPHON JHEPTETUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE O3UTPOHA.

MeTtob1 HAOMIOIEHUS U PETUCTPAIIMHU DJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOIEHCTBUS. ENMHCTBO (hM3MUYeCKON KapTUHBI MUPA.

TexHuyeckue yCTpOoWCTBA U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TUnK HOHU3UPYIOLINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomol

HccnenoBanne TpeKkoB 9acTHIL (IT0 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH

Otansl pa3BUTHS acTpoHOMuUU. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAYCHHE
aACTPOHOMMUHU.

Bun 3Bé3mHoro nHeba. Co3Be3aus, sSpKuUe 3BE3NBI, IUIAHETBI, UX BUIUMOEC
JIBUKEHHE.

ConneuHas cucrema.

Connue. ConnewyHass akTWUBHOCTh. Mcrounumk sHeprun CosiHIA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHUKHU. JlMarpamMma «CHEKTpajJbHBIM KJacCc —
CBETUMOCTBY». 3BE31bI IJIaBHOM MOCIEI0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTBY» JUIs 3BE3]l IVIABHOW IOCIEAO0BATEIBHOCTU. BHyTpeHHEe CcTpoeHue



3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKAECHUM U 3BoonMu CoJHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue u nmxenue CoyiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapel. YEpHbIE IBIPBI B sIpax
raJIaKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa60ma. Paz0eranue rajiakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE U3ITyUEeHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0iaemMbl aCTPOHOMUM.

Yuenuueckue nabarooenus

HaOnronenusi HeBOOPYKEHHBIM IJ1a30M C HCIHOJIb30BAHHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JJI ONpeIeNIeHUs MOJI0KEHN HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usA CEBEpHOro NOJymiapus U IpKHe 3BE3/bI.

HaoGmonenus B Teneckon Jlynsl, minaner, Maeunoro I[lyTu.

O0o01a01Iee MOBTOPEHHE

Ponpr ¢u3uku u acTpoHOMHHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHOM M 3TUYECKOH cepax NedaTeqbHOCTH YeI0BeKa, poJib U MECTO (DU3UKU
Y aCTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHUHE MHUpPA, POJb PUINUYECKON TEOPHUH
B (OpPMHUPOBAHMM TIPEACTABICHUA O (PU3NYECKOW KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEACTABICHUN O MIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHa B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MaTHKH,
Ononoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YUYEHHEM METOAOB HAyYHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runore3a, (Qpuanyeckas BeTUYHHA, 3aKOH,
Teopusi, HAOJII0ICHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pemwieHHE CHUCTEMbl yPAaBHEHUW, TPUTOHOMETPUYECKUE
GyHKIUH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPHl U UX MPOEKIMU HA OCU KOOPJWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUN, NPU3HAKK TMOJ00US TPEYroJbHUKOB,
oTpeieSICHUE TUIOMIAIU TIIIOCKUX (GUryp u o0bEMa Tell.

buonoeusa: »nextpuueckue SBICHUS B KUBOM mpupojne, KoiedaTenbHbIe
JBUOKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBJICHUS B KMBOW MPUPOJIE, NEUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB Y MOJIEKYJI, KPUCTAUIMYECKAST CTPYKTYypa TBEPJIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSI KPHUCTAUIMYECKON PEIIETKH, CHEKTPaIbHBIN
aHaJIN3.



l'eocpaghua: wmarHuTHBIE TIOMIOCAa 3€MJIM, 3aJIeKd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMJIICTPSCCHUIA.

Texnonoeus: JMHWAWA BJEKTPONEpeNady, TEHEpaTop NEPEMEHHOr0 TOKa,
AIEKTPOABUTATENb, WHAYKIHWOHHAS I€4Yb, pajap, pPaauoNpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
coJiIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA I[NPOI'PAMMBLI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mnpenmera «®Pu3nMka» HAa YPOBHE CPEIHEro OOIIEro
oOpa3zoBanus (6a30BBIM YPOBEHB) JOJKHO OOECICUHUTH JOCTHXKCHHUE CJICIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIC pe3yJbTaThl OCBOCHHUS y4eOHOro npeamera « DU3nKay JODKHBI
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH TMO3WIIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIlEeCTBa, pacUIMpeHUue >KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEIBHOCTH B MPOIECCE PEaM3alMi OCHOBHBIX HAIPABJICHUM
BOCITUTATEIIBHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KaaHCKOro BOCIIMTAHHUS:

c(hOpMUPOBAHHOCTh IPAKAAHCKON MO3UIIMN 00YUYaIOIIErocs KaK akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKUX  TyMAaHUCTUYECKUX U
JIEMOKPAaTHUYECKHUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEpPECAX IPAKJaHCKOTO
oO111ecTBa, y4aCTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpPraHU3aIlNH;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMU B COOTBETCTBHUH C
X QYHKIUSIMHA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JIEITEIILHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHNS

c(hOpMHUPOBAHHOCTH POCCHICKOMN rpakJaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHNUS,

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIIMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JESTEIIbHOCTU YYEHOT0;

OCO3HAHHUE JJUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYHUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYas CTETHUKY HAYyYHOTO TBOPYECTBA,
npucyiero pu3ndeckoi Hayke;



5) TpyA0BOIr0 BOCTIMTAHUSI:

MHTEpPEC K pPa3M4YHbIM cdepaM Npo(ecCHOHATbHON NESITebHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BBIOOD
Oyay1ieit npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3HMKK HA TPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rnYecKOro BOCIUTAHUSI:

C()OPMUPOBAHHOCTh 3KOJIOTMYECKOW KyJIbTYPbl, OCO3HAHHUE TJ100AIBHOTO
XapakTepa 3KOJOTHYECKUX MPOo0IIeM;

IJIAHUPOBAHUE U OCYILIECTBICHUE AEUCTBUI B OKPYKAIOIIEH CPEZIe HA OCHOBE
3HAHUS LEJIECH YCTOUUYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacuIMpeHue OmbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAHUH MO (PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHON JIE€ATEIbHOCTH, TOTOBHOCTh B MPOLECCE
u3ydeHus: (U3MKA  OCYILIECTBIATH  MPOEKTHYI0 UM MCCIIEI0BATEIBCKYIO
NEATEIbHOCTh MHAUBHUIYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIEe 1eliCTBUS
ba3oBbie Jiornyeckue JaeiicTBUsA:
CaMOCTOATENILHO  (OpPMYyJIMpOBaTH W aKTyaJu3UpOBaTh  IMpoOIIEeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh UETU ACATEIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHHUS;
BBIABJISITh  3aKOHOMEPHOCTH W MPOTUBOPEYUST B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3palatrbiBaTh IJIaH PEIICHUs TPOOJIEMbI ¢ YUETOM aHAIN3a UMEIOIINXCS
MaTE€pPUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IESTEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OIIEHUBATh PUCKH MOCIEACTBUMN AEATEILHOCTH;
KOOPJIMHUPOBAaTh H  BBHIIOJIHATH pabOTy B  YCIOBHSX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;
pa3BUBaTh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBbie ucciie1oBaTe/IbCKUeE AeHCTBHA.
BJIaJICTh HAYYHON TEPMUHOJIOTHMEH, KIIIOUEBBIMU TMOHSTUAMH U METOAAMHU
(bu3nYecKoil HayKH;



BJIa/ICTh HaBBIKAMU Y4eOHO-HCCIIEAOBATEIHCKON U TIPOEKTHOM JEATEIHHOCTH
B 00y1acTh (PU3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY TMOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJEp’KaHus, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB MO3HAHUS;

BJIAJETh BHUJAMU JIEATEIBHOCTU [0 IIOJYYEHMIO HOBOIO 3HAHHUS, €ro
UHTEpIIPEeTalliY, MPEOOPa30BAHUIO W MPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITH NIPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh TUTOTE3Yy €€ pEelIeHUs, HAXOIUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE€ pELIEHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOMU
JeSITeIbHOCTH, B TOM YHCIIE IPU U3YYCHUU (DU3HKY;

JaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HAaHHUA N0 (U3UKE B MPAKTUUYECKYIO 00JIacTb
KHU3HEICATEIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MMPEAMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE UJICH, TIPe/yIaraTh OPUTMHATBHBIE TIOXObI U PEIICHHS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOIMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

Pa6ora ¢ nndopmanmeii:

BJIa/ICTh HABBIKAMH TONYYeHHUS WH(GOpMaun (GU3NYECKOTO COACPKAHHS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TOWCK, aHAJM3,
CHUCTEMAaTH3alMI0 U HHTEpIpeTanuio HHOOPMALUUA Pa3TUYHBIX BUAOB M (HopM
IPEJCTaBICHMUS;

OLIEHUBATh JIOCTOBEPHOCTb UH(POPMALIHH;

UCTIONB30BaTh  CpeACTBAa  WHGPOPMAIMOHHBIX W KOMMYHUKAIlMOHHBIX
TEXHOJIOTHH B PEUICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX
3a71ad ¢ CcoOMoJIeHneM TpeOOBaHUN DSPrOHOMHMKH, TEXHHUKH OE30IacHOCTH,
TUTUEHBI, PECYpCcOCOEpekKEeHMs, TMpPaBOBbIX M  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOTO COACPKAHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYeHHS] MHPOPMAIUH U LIEJICBOW ayJUTOPHH, BRIOUpPAs ONTUMATbHYIO
dbopMy mpeAcTaBIeHUS ¥ BU3yaTU3allnu.

KoMMyHUKaTHBHBIEC YHUBEPCAJIbHbIC YUeOHbIC JeHCTBHSA:
OCYUIECTBJISITh ~ OOIIEHHME Ha YpoKax (U3UKM U BO BHE-YPOUHOU
NEeATEIbHOCTH;



pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMUKTHBIX CHUTyallud M CMSTr4ath
KOH(DJIMKTHI,

pPa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHMS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MIOHUMATh U HMCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON W WHAUBUIYATbHON
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHM C y4€TOM 0OLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0TO YJI€HA KOJIJIEKTUBA;

IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBaTH U
KOOPJAWHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHIA,
pacnpenensiTe pojid C y4€TOM MHEHHH y4YacTHUKOB, OOCYXIaThb pE€3yJbTaThl
COBMECTHOM paboThI;

OLICHUMBATh KA4ye€CTBO CBOEr0 BKJIAJa U KaXJOT0 yYaCTHUKA KOMAaHIbl B
o0l pe3ysbTatr no pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLIEHMBATh HJEU C IMO3WLHH HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B PA3JIMYHBIX
CUTYaLMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranu3anus:

CaMOCTOSITENTFHO OCYIIECTBIISATh MO3HABATENbHYIO ACSITENLHOCTh B 00JacTH
GU3NKK W AaCTPOHOMHH, BBIABIATH TMPOOJIEMBI, CTaBUTh WU (POPMYIHPOBATH
COOCTBEHHBIC 3a]1aUH;

CaMOCTOATEIFHO COCTABJIATH IJIAH PEIICHUS PacUYETHBIX U Ka4eCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacHIMpATh paMKH Y4eOHOTO MTPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

Jenath OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO JPYAWIIMH B 00JIacCTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAIbHbII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCHTh KOPPEKTHBBHI B JEATEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IICJISIM;

BIAJE€Th HABBIKAMHM  I[IO3HABAaTEIbHOM  pediekcuu Kak  OCO3HAHUs
COBEpIIAEMbIX JICWCTBHH ¥ MBICIUTEIBHBIX IIPOIIECCOB, WX PE3YJIBTaTOB U
OCHOBaHMI;



WCITIOJIB30BaTh PUEMBI PEIICKCHUU JUTSI OLICHKH CUTYaIlUH, BBIOOpA BEPHOTO
PCIICHUS;

YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKEHUIO;

NpUHUMATh MOTHUBBI W apryMEHTBl JPYTUX TpPH aHaJIW3e pPe3yJIbTaToB
NESATSITLHOCTH;

NPUHUMATH ce0s1, TOHUMasi CBOM HEJJOCTATKU M IOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TIPH aHAJU3e pPEe3yIbTaTOB
JEATCIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mporecce nOCTHXKEHHS JIMYHOCTHBIX PE3yJbTATOB OCBOSHUS MPOTPaMMBI
no ¢Gu3MKe JIsI YPOBHS CpEAHEro oOlero o0pa3oBaHus y OOyYarolmuxcs
COBEPIIICHCTBYETCS OMOIIMOHATHLHBIH WHTEIUIEKT, TIPEATOIaTr A0 TIHIHA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUSI, BKJIFOYAIOIIETO CITOCOOHOCTh MOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN 3MOIMOHAIBHOU chephl,
OBITh YBEPEHHBIM B cele;

CaMOpETyJIMPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, yMEHUE NPHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh aJanTHPOBAThCA K
HMOIMOHAIILHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpEeMJIEHHWE K JOCTHKEHUIO MENN U
yCIexy, ONTHMH3M, WHHUIIMATUBHOCTh, YMCHHE JCHCTBOBATH HCXOJ M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOINIECH CITOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSHUC
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBJICHHH OOIIEHUs, CHOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMATHHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAaNBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTb KOHPIHKTHI.

MNPEAMETHBIE PE3YJIbTATDBI

K xoniy obyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YyHON KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIBbHOCTH JIFOJICH;

YUYHTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJEIEH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CUCTEMA OTCUYETA, aOCOIIOTHO TBEPIOE TEIO,
UJCIbHBINA Ta3, MOJIENU CTPOCHUS ra30B, KUJIKOCTEH W TBEPABIX TN, TOUCUHBIN
AIIEKTPUYCCKHUH 3apsij MPU PEIICHHH PU3NYECKHUX 33]1a4;



pacno3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECChI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MIPSIMOJHWHENHOE
JBIDKEHUE, CBOOOJHOE TMaJIEHWE TeJ, JBIKEHHUE TI0 OKPYXHOCTH, HWHEPIIHS,
B3auMojielicTBre Ten, Auddy3us, OpOYHOBCKOE JABUKEHUE, CTPOCHUE >KUJIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAKICHHUH ), TETIIOBOE
paBHOBECHUE, HCIAPEHUE, KOHJECHCALMs, IUIABICHUE, KPUCTAIUIM3ALUSA, KUIIEHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIICHHUE JIABJICHUS T'a3a MPU €ro Harp€BaHWM B 3aKPBITOM
COCyA€, CBS3b MEXAY NapaMeTpaMHh COCTOSIHHS Ta3a B  M30IPOLECCax,
AIEKTPU3ALMS TEJI, B3AUMOJACHUCTBUE 3aPsJIOB;

OMKCHIBATh MEXAHMYECKOE JIBIDKCHHE, HCIOIb3ys (PU3NYECKHUe BEIMYMHBIL:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cuia,
VMIIYJIbC T€JIa, KNHETUYECKas dHEPrus, IMOTCHUUAIbHAS JHEPIrus, MEXaHUYECKast
paboTa, MeXaHWYECKass MOIIHOCTh; MPU ONUCAHUM MPABUIBLHO TPAKTOBATH
(GU3UYEeCKUT CMBICTT WCIOJIb3YeMbIX BEIUYMH, WX OOO3HAYEHUS W EAMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JTAaHHYIO (DU3UYECKYIO BEJIMYHMHY C JIPYTUMU
BEJINYNHAMMU;

ONUCHIBAaTh M3YUYEHHBIC TEIJIOBbIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHHS,
UCTIONIB3Ysl (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KMHETHYECKAsl DHEPrUus XaOTUUECKOrO JBMKEHHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHSAS »HEprus, pabora rasa,
KOd(PUIIMEHT TMOJe3HOTO JACHCTBHUS TEIUIOBOTO JBUTAaTENs; MpPU OMUCAHUU
MPaBUIBHO TPAKTOBAaTh (DU3MYECKUH CMBICT UCIHOJB3YyEeMbIX BEJIHYMH, WX
00O3HAaUeHUsT W EIUHUIBI, HAaXOAUTh (OPMYIbI, CBS3BIBAIONINE JIAHHYIO
(bU3UYECKYI0 BETHYHUHY C IPYTUMH BEIIMUNHAM;

ONMUCHIBAaTh U3YUYEHHBIC AIEKTPUUECKUE CBOMCTBA BENIECTBA U JJIEKTPUUECKHUE
sBJICHUs (ITPOLIECCHI), UCTIONB3YST (PU3UUYECKHE BEIUYUHBI: JICKTPUUYECKUN 3aps,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD IMOJI, MOTEHINA, PA3HOCTh MOTEHIIUAJIOB;
IpU  ONMHWCAHWHM TIPABWJIHBHO TPAKTOBATh (DU3HUECKHI CMBICI HCIIOIb3YEMBIX
BEIIMYMH, WX OOO3HAYECHMS] M EJAMHHIIBI, YKa3bIBaTh (HDOPMYJIIbI, CBS3BIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BETUYHHY C APYTUMH BEIUYUMHAMU,

aHATU3UPOBATh (PU3UYECKHUE MPOLIECCHl U SIBJICHUS, UCTOJIb3Yys (hU3NYECKUE
3aKOHBI U IIPUHIUIIBL 3aKOH BCeMUpPHOTO TaArorenus, I, II u III 3akonsr HeroToHA,
3aKOH COXPAaHECHUS MEXAHUYECKOM OJHEPruu, 3aKOH COXPAHCHUS HWMITYJbCa,
MPUHIUIT CYNEPIO3ULUNA CWJI, NMPUHUWAN PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYISIPHO-KUHETHUYECKYI0 TEOPHUI0 CTPOCHMUS BELIECTBA, Ia30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOM SHEPTUMHU TEIJIOBOIO JABUKEHUS MOJIEKYII C
a0COJIIOTHON TeMIiepaTypou, MepBbId 3aKOH TEPMOIUHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOrO 3apsna, 3akoH KylioHa, mpu H3TOM pas3iinyaTh CIOBECHYIO



(GbOpMyIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIBI JEHCTBUS MAIlMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazauyaTh YCJIOBHS MX O€30MacHOTO HCIOIh30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJHATh JKCIEPUMEHTHI TIO0 WCCIEAOBAHUIO (PU3NYECKUX SIBICHUNA W
MPOLIECCOB C HCIOJIB30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHHM, MpU HTOM
dbopmynupoBath mpobiieMy/3aadyy M TUINOTE3y Y4YeOHOTO SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYAOBaHHUS, MPOBOAUTH OMNBIT U
bopMyIUpPOBaTH BHIBOIBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEITUYHH, IIPU
3TOM BBIOMpaTh ONTHUMAIIBHBIN CIIOCO0 M3MEPEHHS W HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAHUEM TPSIMBIX HM3MEPEHUN, TMPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
buKcUpoBaTh pe3ybTaThl IMOJTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B
BU/JIE TaOJIUII ¥ TpaUKOB, A€NaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEeI0BaHMUS;

coOoaTh MpaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM UCCIIEIOBAHUI B
paMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIEeNOBATENbCKOW W MPOEKTHOM
JeSITEIbHOCTH C MCIIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOMCTB U J1a00paTOPHOTO
000pyIOBaHUS;

pemarh pacu€THbIE 3aJayd C SBHO 3aJlaHHOM (pU3MYecKoll MOJenblo,
UCTIONB3Ys (hM3MUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAIM3a YCIOBHS 3aa9u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3MUECKUE BETUUYHHBI U (DOPMYIIBI,
HEOOXOJUMbIE NIl €€ pElIeHUs, MPOBOIUTH Pacu€Thl M OICHUBATh PEATbHOCTD
MOJIYYEeHHOTO 3HAYCHUS (PU3HUECKON BEIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HETIPOTUBOPEUUBYIO
[ENOYKY PacCyXJACHUU C OMOpON Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH W
(bU3UYCCKHE SIBICHNUS,

UCTIOJIb30BaTh npu  pelieHud  y4eOHBIX  3aJad  COBpPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIINH
U TIpeJICTaBlIeHUs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIK, TTOTyYeHHON U3

pa3IMYHBIX UICTOYHUKOB, KPUTHIECKH aHAJTM3UPOBAThH MOTydaeMyr0 HHPOPMAIIHIO;

MIPUBOJINUTH MPUMEPHI BKJIaAa POCCUHUCKHAX U 3apyOCIKHBIX YIEHBIX-(PU3HKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOMIET0 MHpPa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KHU3HH
JUTsi oOecrieueHusi 6€30MacHOCTH MPU OOpaIIeHUH ¢ MPUOOpPaMU U TEXHUUYECKUMU



YCTPOMCTBAMH, JJISI COXPAHEHUS 370POBbSI U COOIIOJICHUSI HOPM SKOJIOTMYECKOTO
MOBEACHNUS B OKPY’KAIOIIEH Cpeae;

paboTtaTh B Tpynmne C BHIIOJTHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIbI, PalMOHATBHO pACHPEACNATh OO0S3aHHOCTU U
IJJAHUPOBATH AESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.

K xoniy obyuenuss B 11 KJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpPaX POJb U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIKOJIEW, LEJOCTHOCTh U E€IUHCTBO
(bu3HYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyUYEHHBIX (U3MYECKUX MOJENeH:
TOYECUHBINA IJEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sJIepHast
MOJIE/Ib aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO siipa MpU peuieHUuU (U3NYECKUX
3azay;

pacrno3HaBath (pU3MUECKHe SBJICHUS (IIPOLECChl) U OOBSCHATH UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOM (DU3UKU: AJIEKTpUUYECKask MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBHUE
MarHuTOB, DJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIUHCS 3apsiji, dJIEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, NPSIMOJIMHEHHOE pPACIpPOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHUE,
untepdepenius, aAudpakius W ToJspU3alus  CBeTa, JAUCIEpPCUs CBeETa,
dbotoanekTpudeckuii 3ghext (poTodrdPdhexT), CBETOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aromMa BOJIOPOJa, €CTECTBEHHAass M HUCKYCCTBEHHas
PaANOaKTUBHOCTD;

OMKCHIBATh W3YUYEHHBIE CBOMCTBAa BELIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIIECCHI), WCIOJB3Ys (pu3udecKkue BETUUHHBL:
AIEKTPUYECKUN 3apsil, CHJIa TOKAa, JJIEKTPUUYECKOE HAIPSIKEHHE, AIEKTPUUECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOABIKYIAs CUila, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmmnepa, cuia JlopeHua, HWHIYKTUBHOCTH
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJied, MEpPHOoJ W YacToTa
KojeOaHuii B KoseOaTeIbHOM KOHTYpe, 3apsjl U CWiIa ToKa B IIpolecce
TApMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWUJia JIMH3BI, TIPU OMHCAHUU TMPABHIBHO TPAKTOBATh (DU3WUYECKUN
CMBIC]T HCIOJIB3YEMBIX BEJIIMYUH, UX OO0O3HAYEHUS W EIUHUIIbI, YKa3bIBaTh
dbopmyIibl, CBS3bIBAIOIIME JaHHYIO (U3UYECKYIO BEJIUYUHY C JAPYTUMU
BEJIMYMHAMU;



OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SBJICHUS M TPOLECCHI, HCIOIB3YSI
(dbu3uYeCcKre BEIUYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPTUS U UMITYJIhC (POTOHA, IEPUO.T TIOTypaciaia, SHEPTHs CBSI3U
aTOMHBIX SJep, NpPH OIHMCAHWHU IPABWIHBHO TPaKTOBATh (PU3MUECKUN CMBICI
WCIIOJIb3YEMBIX BEJIMYWH, UX OOO3HAUCHMS W CJIUHMIIBI, YKa3blBaThb (POPMYJIbI,
CBSI3bIBAIOIIME JaHHYI (DU3WUYECKYI0 BEJIWYUHY C JPYTMMHU BEJIUYUHAMH,
BBIYUCIIATh 3HAaUCHUE (DU3NUECKON BEITUYMHBI,

aHAJIM3UPOBATh (PU3UYECKHUE MPOLECCHl U SBJICHUS, HUCIOIB3Ys (U3UYECKUEC
3aKOHBI M TIPUHIMIIBLI: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIILHOTO U MAPAIIIEIBHOTO
COCMHEHUSI TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHla, 3aKOH BJIEKTPOMAarHUTHOMN
WHIYKIUH, 3aKOH TPSMOJMHEHHOTO PacpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUsI CBETa, ypaBHeHHE OJWHIITeWHa s (ororddekra,
3aKOH COXPAHEHUSI SHEPTUH, 3aKOH COXPAHEHHUSI MMIYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsifia, 3aKOH COXPAHEHUs] MAacCOBOI0 4MCia, MOCTynaTel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaaa, Mpyu 3TOM Pa3InyaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKCHHE U YCJIOBUSA (TpaHUIIBI, O00JIACTH)
MIPUMEHUMOCTH;

OMPENEATh HAIIPABICHUE BEKTOPA WHIYKIIMM MATHUTHOTO TOJIsl MPOBOHUKA
C TOKOM, cujIbl AMrniepa u cuiibl Jlopenia;

CTPOUTh M ONHUCHIBaTh H300pakKE€HHE, CO3/1aBaeMO€ IIJIOCKHUM 3epKajiom,
TOHKOM JIMH30M;

BBITIOTHATh OKCIEPUMEHTHI IO HCCIAEAOBAHUIO (PUBMYECKUX SBICHUM U
MPOIIECCOB C HCIOJIBL30BAHUEM IMPSMBIX UM KOCBEHHBIX H3MEPEHMU: MPU ITOM
dbopmynupoBath TpobiieMy/3agady M THIOTE3y Y4eOHOTO SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 NPEMJIOKEHHOTO0 OOOpYIOBaHUS, MPOBOJUTH OIbBIT U
bopMyTUPOBATh BHIBOIBI,

OCYILECTBIISITh TPSMBbIC M KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEIUYUH, TIPH
ATOM BBIOMpaATh ONTUMAJBHBIA CMOCOO0 W3MEPEHHUS U MCIOJIb30BAaTh H3BECTHBIC
METObI OLEHKH ITOTrPEIHOCTEN U3MEPEHNU;

HCCIIEIOBAaTh 3aBUCUMOCTH (U3WYECKUX BEJIWYUH C HCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHHMM: MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHpPOBATH
pe3yJIbTaThl MOJYYECHHON 3aBUCHUMOCTH (PU3MUECKHUX BEJIMYMH B BUJE TAOJIUIl U
rpaduKoOB, JIeJIaTh BBIBOJBI IO pe3yJIbTaTaM UCCIICIOBAHMS;

coOJoaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCIETOBAHUI B
paMKax ydeOHOro JKCIEPUMEHTA, Y4YEOHO-UCCIICIOBATEIILCKOM M TMPOEKTHOM
JEATETHPHOCTH C HMCIOJIb30BAaHUEM H3MEPUTEITBHBIX YCTPOUCTB M J1a0OPATOPHOTO
000pyIOBaHUS;

pemiath pacuéTHpIe 3aJa4d C SIBHO 3aJaHHOM (HU3MUYEeCKOW MOMACINbIO,
UCIIOIB3Ys (PM3UYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHallk3a yCJIOBUS 3a7auu



BBIOMpATh (PU3NYECKYIO MOJIENb, BBIICHATh (PU3HMUECKUE BETUUYHHBI U (DOPMYIIBI,
HEOOXOAUMbIE Jisi €€ PElIeHMs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATBHOCTH
MOJTyYEHHOT0 3HaUYeHUs (PU3NUECKON BEIUYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTMYECKU HENIPOTUBOPEUUBYIO
LIEMIOYKY PACCYXKICHUH C ONOPOM HAa WM3YyYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBJICHNUS;

UCIIOJIB30BaTh Opd  peumieHud  y4yeOHbIX  3a7ady  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALIIH
U TIpeJICTaBJIeHNs Y4eOHON U HayYHO-TIOMYJISIpHON MH(OpMAIUK, TOTyYEHHON U3

pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHATU3UPOBATh NOJyYaEMYI0 HH(POPMALIHIO;

OOBSICHATh MPHUHLHUIBI JEHCTBUA MallMH, NOPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOrO HCIOJIb30BAHUS B TIOBCEAHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEIHEBHOW >KHU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpHU OOpallleHUH ¢ MPUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMH, JIJIl COXPAHEHHUs 30POBbsSI U COOJIOIEHHUS] HOPM 3KOJOTHYECKOIO
TOBEJICHUS B OKPYKAOIIEH Cpeie;

paboTaThb B TpylIe C BBHIIOJHEHHUEM pa3jIMYHbIX COLMAJIbHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PALMOHAIBHO pACHpPENEsaTh OO0S3aHHOCTH U
IJJAHUPOBATH ACATEIBbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJl€KBaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE PacCMATPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosanuectBo yacos DJICKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne i/ P Kontpoasnbie = IIpakTnyeckue (uicpp )
NPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. ®DU3UKA U METO/bl HAYYHOTI'O ITIO3HAHUSA
but6mmoreka [JOK
11 @du3uKa ¥ METOAbl HAYYHOTO MTO3HAHUS 2 httos://m.edsoo.ru/7f41bF72
Hroro mo paznemny 2
Pasznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kunewarika ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hluraniica ! https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHUKE 6 1 1 httos://m.edso0.ru/7f41bf72
Hroro mo paznemny 18
Pa3nen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TCOPUH https://m.edsoo.ru/7f41bf72
butmorexa [JOK
32 OCHOBbI TEPMOHHAMHK 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BELIECTBA. 5 bub6muoreka [IOK

®da3oBbIe nepexXoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pasneny

24

Paznen 4. JIEKTPOAUHAMMUKA

bubmmorexa [JOK
41 MEKTPOCTATHI 10 https://m.edsoo.ru/7f41bf72
4. [TocTosuHbIM dneKkTpUYecKnid TOK. TOKH B 12 bu6nuoreka [IOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KITACC

Kosn4yecTBO yacos DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P KonTponbnbie | IIpakTuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchbl
Pa3znen 1. JIEKTPOJIUHAMMUKA
MarunuTHoe 1oJie. DJIeKTpOMarHuTHas bubmmoreka [IOK
11 11 1 3
VHIYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHUYeCKUE U JIEKTPOMArHUTHBIC 9 1 bubmmorexa [JOK
' KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
99 MexaHU4eCKHE U AJIEKTPOMArHUTHBIE 5 1 bu6mmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
but6mmoreka [JOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paznery 24

Pazgen 3. OCHOBBI CIEITUAJIBHOM TEOPUY OTHOCUTEJILHOCTH

OCHOBBI CIIEIMAIIBHOM TEOPUHU bubmuoreka [IOK
3.1 4 1
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo paznemny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N but6mmoreka [JOK
4.1 DJIEeMEHTHI KBAHTOBOM ONTHKH 6 https://m.edso00.ru/7f41c97c
4.2 Ctpoenue aroma 4 bu6nuoreka [IOK



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

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

4.3 ATOMHOE S71pO

bu6mmnoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pasneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKU

5.1 DNEeMEHTHI ACTPOHOMUU U aCTPOPHU3UKU 7 E;I;inll;ln(?: di?)oL.Ir(u)/I;f4lc97c
Hroro mo paznemny 7
Paznen 6. OBOBLIAIOIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpeHNE 4 ]EE:‘?SH/I;I”(:T: szetlJc])_.[r(L?/I?f A1cOTc
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IHOYPOYHOE IINTAHNPOBAHHUE
10 KITIACC

KonnuectBo yacoB DJIEKTPOHHbIE
Ne ara u(dposbie
Tema ypoxa Konrpo Mpakruue | unp
n/n Bcero JIbHBIC CKHe H3YYCHHUHA 06pa30BaTeJILHI)Ie
padoTbI padoTsbI pecypchl
1 ®usuka — Hayka o npupoje. Hayunbsle MeTo1bl TO3HAHUS 1 01.09.23 bubmuorexa LIOK
OKPYIKaIOIEro MUpa o https://m.edsoo.ru/ff0c32e2
Poib 1 MecTO Ppu3HKH B (GOPMUPOBAHUN COBPEMEHHOM
2 Hay4YHOUN KapTUHBI MUPA, B IPAKTUYECKOU EATEIIbHOCTH 1 04.09.23 bubmorexa TIOK
Y . P pa, BIIp A R https://m.edsoo.ru/ff0c33e6
Toaen
bubmuoreka [IOK
3 B 0 1 1 06.09.23
NOAHML KOHTPOLHAT pabota https://m.edso0.ru/ff0c3508
Mexanunyeckoe qBukeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO
4 BIkeHUs. [lepeMenienne, CKOpOCTh, yCKOPEHUE 1 11.09.23 bubmorexa TIOK
.  CDENCIHERIE, BROPOSTE, YEKOP o https://m.eds00.ru/ff0c3620
PaBHOMEpHOE IPSIMOJIMHEMHOE ABUKECHHE
bubnmoreka [JOK
5 P i 1 13.09.23
ABHOYCKOPEHHOE MPSIMOJIMHEMHOE IBH)KEHUE httos://m.edsoo.ru/ff0c372e
bubmnoreka [IOK
6 0 . 0 1 18.09.23
CBoOogHoe nageHue. Y cKkopeHrue cBOOOAHOTO MaICHUs httos://m.edsoo.ru/ffoc39cc
7 KpuBonuneiinoe asukenue. [[BrokeHue MmaTepuaaibHONW TOUKH 1 20.09.23 bubmmorexa [IOK
10 OKPY>KHOCTH o https://m.edsoo.ru/ff0c3ada
8 [Ipunnun otHocurensHocT ["anunes. MnepuuanbHbie 1 95 09.23 bu6nuorexa LIOK
cucreMsl orcyera. [lepsslii 3akoH HeroToHa o https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [lpunuun cynepno3unuu cuii. Bropoit 1 97,0923 bubnnoreka [IOK
3akoH HbroTOHA N1 MaTepuaibHON TOUYKU R https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akoH Hpr0TOHA 111 MaTepuanbHbIX TOYEK 1 02.10.23 bu6mmoreka LIOK
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1 3akoH BcemupHoro Tsarorenus. Cuina tsokectu. [leppas 04.10.23 bubnmnoreka [IOK
KOCMHUYECKas CKOPOCTh o https://m.edsoo.ru/ff0c3d00
bu6nunoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 09.10.23
yrpy Y https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koaddumment tpenus. Cuia CONpOTUBICHUS 11.10.23 bubnmnoreka [IOK
MIPU IBUKEHUH TeJa B )KUAKOCTH UJIU raze o https://m.edsoo.ru/ff0c3f76
[TocTynaTenbHOE U BpanaTeabHOE IBIKEHUE a0COTIOTHO
R bubnmnoreka [IOK
14 TBEpHOro tena. MomeHT cuibl. [lnedo cuibl. YcnoBus 16.10.23
N https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJIOTO TeNa
Nmnynsc MaTepuanbHON TOYKH, CHCTEMBI MAaTePUATTbHBIX
15 Touek. mmyibe cuitbl. 3aKOH COXpaHEHUSI UMITYJIbCa 18.10.23 bubmorexa TIOK
' Y ' P Yibe. o https://m.edsoo.ru/ff0c43d6
PeakTuBHOE BMXKEHUE
PaGora u momutHOCTE critbl. KuneTnueckas sHeprust
" " but6mmoreka [IOK
16 MatepuaibHON Touku. Teopema 00 U3MeHEHHH KUHETHIECKON SHEPTUn 23.10.23
https://m.edso0.ru/ff0c4502
[Torentmanbuas sHeprus. [loTeHnnanpHas SHEPTHS YIIPYTO
17 edopMupoBaHHOW IPYKUHEI. [loTeHIIMaTbHAS SHEPTHS Tena 25.10.23 bubmmorera [IOK
ACQOPMHP 24 ' t P o https://m.edsoo.ru/ff0c461a
BOJIM3H MTOBEPXHOCTU 3eMITH
[ToTenuuanbHbie M HEMIOTEHIIMATbHBIE CHIIBL. CBS3b PAaOOTHI
. but6mmoreka [IOK
18 HEMOTEHUHUAJIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKON DHEPTUUA 08.11.23
. https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTUun
JlaboparopHas pabota «MccinenoBanue cBsi3u pabOThI CHITBI C
19 U3MEHEHHEM MEXaHWYEeCKOW YHEPTUH Tella Ha IpUMepe 13.11.23
PaCTSHKEHUS! PE3UHOBOTO JKIYTa)
20 KonTponbnas padota no teme «Kunemaruka. Jlunamuxka. 15.11.23 bu6nuorexa LIOK
3aKOHBI COXPAaHEHUSI B MEXaHUKE» o https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOPHUH. 20.11.23 bu6muoreka LIOK
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BpoyHnoBckoe nsmxkenue. Auddysus

https://m.edsoo.ru/ffOc4dc2

XapaKTep JBIKSHHUS U B3aUMOJCHCTBHUS YaCTHIL BEIIECTBA.

22 . . 22.11.23
Mojienu CTpOSHUS Ta30B, KUIAKOCTESH U TBEPBIX TEI
23 Macca monekyi. KonunuectBo BemectBa. [loctosiHHas 27 11.23
ABorazipo
24 TennoBoe paBHoBecue. Temmeparypa u e€ uzmepenue. [llkana 20.11.23
temriepatyp Llenbcns
bubmnoreka LIOK
25 nu i MKT. MKT 04.12.23
JIealIbHBIH ra3 B OcHOBHOE ypaBHEHHUE httos://m.edsoo.ru/FfocAfde
AOcoroTHas TemMIiepaTypa Kak Mepa CpeIHe KHHETUIECKOM
26 JHEPIrUU IBUKEHHUS MOJIEKYJI. Y paBHeHUE Meneneesa- 06.12.23 bubmorexa OK
p . A Y1 7P A o https://m.edsoo.ru/ff0c511e
Knaneitpona
27 3akoH JlaapToHa. ["a30BBIC 3aKOHBI 11.12.23
)8 JlaboparopHas pabota «VccinenmoBaHue 3aBUCUMOCTH MEXTY 13.12.23
IIapaMeTPaMK COCTOSIHHS PA3PEKEHHOTO ra3ay o
29 H3onporneccsl B uaeanbHOM rase 1 ux rpaguyeckoe 18.12.23 bubmmoteka [IOK
IPECTABIICHUE o https://m.edso0.ru/ff0c570e
BuyTpeHHss sHEprusi TepMOAMHAMUYECKON CUCTEMBI U
R but6mmoreka [IOK
30 crocoObI €€ m3MeHeHus1. KonmuecTBo TeIruioTs! 1 paboTa. 20.12.23
https://m.edso0.ru/ff0c5952
BHyTpeHHssI sHEpTUsl 0THOATOMHOTO UJI€ATBHOTO Ta3a
bubnuoreka [JOK
31 B 25.12.23
HbL TEIOTIepeaatn https://m.edsoo.ru/ff0c5¢c36
32 VY nenpHas TemI0EMKOCTD BelecTBa. KonnuecTBo TEmIOTh TpU 971293 bubmmoteka [IOK
Temionepeaaye. AnuadaTHbIN IPOIECC o https://m.edsoo.ru/ff0c5¢36
33 [IepBblil 3aKOH TEPMOAMHAMUKHU U €T0 IPUMEHEHHUE K 10.01.24 bubnuotexa [IOK
U30IIpoLIECCcaM o https://m.edsoo.ru/ffoc5efc
34 Heob6patumocTs niporieccoB B mpupojie. Bropoii 3akox 13.01.24 bu6muorexa LIOK

TCPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

bubmunoreka [IOK

35 [Tpunnun nevictBus u KI1/ TernmoBoi MammHbl 15.01.24 httos://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1/] 17.01.24
37 DKosornyeckue npoodaeMbl TEIIOIHEPTeTHKH 22.01.24
38 O606maromuit ypok «MomnekymspHas ¢pusrka. OCHOBBI 94.01.24 bubmmoreka [IOK
TEPMOJUHAMUKI https://m.edso0.ru/ff0c6938
39 KoHnTtponbHas pabora o Teme «MostekynspHas Ghu3uka. 29.01.24 bubnmnorexa [IOK
OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u KoHAeHCaIys. MicnapeHue u KUneHue 31.01.24 E;i?/?rf:diiﬁ?/}:fOCGSbG
41 AOCOIOTHASI 1 OTHOCUTEIbHAS BIAXKHOCTH BO3TyXa. 05.02.24 bubmuoteka [IOK
Hacepiennsiit nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramiueckue u amopgHsbIe Tena.
42 AHU30TPONUSA CBOUCTB KPUCTAIIOB. JKUIKHE KPUCTAILIBI. 07.02.24 bubmorexa TOK
CoBpeMeHHbIE MaTEpHATS! https://m.edso0.ru/ff0c65f0
43 [InaBneHue u KpuctamuM3anus. Y 1eJbHas TEIUIOTa IIaBJICHHUS. 12.02.24 bubmmoreka [JOK
CybOnmmarust https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIIOBOTO OanaHca 14.02.24 E;IESH/I;I;T: di?)(i_.lr(u)/l:fOC%ZO
45 DneKTpu3aIys Tell. JIeKTpUIecKui 3aps. [|Ba Buaa 10.02.24 bubnuoreka [IOK
3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBoAHMKY, TUIAEKTPUKHU U TTOTYITPOBOIHUKH. 3aKOH 21.02.24 bubnmnorexa [IOK
COXpaHEHUs IEKTPUYECKOrO 3apsaa https://m.edsoo.ru/ffOc6bcc
47 Bsaumonericteue 3apsnoB. 3akoH Kynona. Toueunslit 26.02.24 bubnnoreka [IOK
SIIEKTPUYECKUN 3apsiT https://m.edsoo.ru/ffOc6ce4
48 Hanpsx€HHOCTh 351ekTprueckoro nois. Ipuanun 28.02.24 bubnmnorexa [HOK
CYNEPIIO3ULINY MIEKTPUUECKUX ITosIeH. JINHMM HaIpsSKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cun anekrpoctarnyeckoro nosis. [lorenuunan. PasHocts 04.03.24 bu6nuorexa LIOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

IIOTEHILIAAJIOB https://m.edso0.ru/ff0c6f00
50 [IpoBOIHUKY U TUBIIEKTPUKHU B JIEKTPOCTATUUECKOM IIOJIE. 06.03.24 bu6mmoreka [IOK
JInasieKTprIecKas MpOHUIAEMOCTh o https://m.edsoo.ru/ff0c7018
N b
51 Onexrpoémkocts. Konaencatop 11.03.24 momorexa HOK
https://m.edsoo.ru/ff0c7126
59 DIIEKTPOEMKOCTB IJIOCKOTO KOHIEHCATOpa. DHEPTHUsl 13.03.24 bubmmorexa [IOK
3apsHKEHHOrO KOHIEHCaTopa T https://m.edso0.ru/ff0c72c0
JlaboparopHas pabora "VM3mepenne 31eKTpoEMKOCTH
53 paTopriaz p P P 18.03.24
KOHJIeHCaTopa
[TpuHIMT NEeCTBUS U NPUMEHEHHE KOHIEHCATOPOB,
54 KOIMPOBAJIBHOIO alIapara, CTpyHHOIO IPUHTEPA. 20.03.24
DreKkTpocTaTHYecKas 3alUTa. 3a3eMIIEHUE AIEKTPONPHOOPOB
DJEKTPUIECKUH TOK, YCIIOBHSI €r0 CYIIECTBOBAHUSI.
55 [TocTostanbIM TOK. Cuta Toka. Hanpspkenne. ConpoTHUBIICHHE. 01.04.24
3akon OMa a1 yyacTka Henu
[TocnenoBarenpHOE, apaieIbHOE, CMEILIAHHOE COSJUHEHNE
56 poBoIHUKOB. JlabopaTopHas padoTa «3ydeHune cMemnanHoro 03.04.24 bubmorexa [JOK
' PHAAP Y o https://m.edsoo.ru/ffoc74f0
COCIIMHEHUS PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTH ANEKTPUUECKOTO TOKA. 3aKoH [[xoys- 08.04.24 bubnmnoreka [{OK
Jlenna T https://m.edsoo.ru/ff0c7838
3akoH OMa U1 OJTHOMH (3aMKHYTOM) 371I€KTPUUECKOM eI .
bubmnoreka LIOK
58 Kopotkoe 3ambikanue. Jlabopatopnas padora «M3mepenue 10.04.24
https://m.edsoo.ru/ff0c7ae0
3J1C ucToYHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHHS
DNeKTpOHHAs MPOBOIUMOCTD TBEPIBIX METAIIIOB. 3aBUCUMOCTh
59 COIIPOTHUBJICHUS METAJIJIOB OT TEMIIEPATYPhI. 15.04.24
CBepxnpoBOIMMOCTb
DIIEKTpUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPO
60 P Yy HICTRA SCKIPOHHEIX 17.04.24

IIy4KOB



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[TonynpoBoaHUKH, X COOCTBEHHAsI M IPUMECHAs

. bubmuorexa [JOK
61 ;iiigiiﬁg;l;lgizicgig;gHep exona. 1 22.04.24 https://m.edsoo.ru/ff0c84ae
62 DIIEKTPUUYECKHUI TOK B paCTBOPaX M paciiaBax 3JIEKTPOIHTOB. 1 24.04.24 bubnnoreka [IOK
DIEKTPONIUTHYECKAS JUCCOLMALIMS. DIEKTPOIIU3 https://m.edsoo.ru/ff0c82ba
63 DNeKTpUYeCcKui TOK B razax. CaMOCTOSTEIbHBIN 1 1 97 04.24 bubmuoteka [IOK
HECaMOCTOATENbHBIN pa3psan. Monnus. [1nazma https://m.edsoo.ru/ffOc84ae
64 DIeKTpUYECKHE MPUOOPHI U YCTPOMCTBA B UX MPAKTHUECKOE 1 06.05.24 bubnmnoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU 0€30MacCHOCTH https://m.edsoo.ru/ff0c86fc
65 I[IpomexyTouHas aTTecTalusi: KOHTPOJIbHasi padoTa 1 08.05.24 ]r?tl'fr?sj:jll;ln(f:dlcsi(ﬂﬁ)/ffOcSSbe
66 KonTtponsHas pabora o Teme «nekTpocraTuka. [locTosHHBIN 1 13.05.24 bu6nuorexa [IOK
3JIEKTPUUECKUM TOK. TOKM B pa3IMyHBIX Cpeiax» https://m.edsoo.ru/ff0c8a8a
67 PesepBHblit ypok. Kontponbnas paboTa o reme 1 15.05.24 bu6muorexa LIOK
"OnekTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHEIit ypok. O606maromuii ypok mmo remam 10 kimacca 1 22.05.24 E;I[)Gs?ll;ln(;?:diiﬁﬁ)/ffOchGc
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

11 KITACC

Kosn4yecTBO 4acos JJIeKTPOHHBbIE
°
Jl:;n Tema ypoka Beero Konrtpoabnbie = IlpakTnueckue i[:;:eﬂnﬂ :;I]()l;i?)i:fenbﬂme
padoThI padoThI pecypesI

[TocTostTHHBIE MATHUTHI U X

B3aUMO/IeiicTBHE. MarHuTHOE MoJe.

Bektop MarauTHOM MHAYKIUY. JInHUN

MarHI/IFr)HOI?I WHAYKIHH. 1}\//IaFHI/ITHOG 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c9778

0JIe MPOBOAHUKA C TOKOM. OTBIT

Opcrena. Bzaumopericteue

MIPOBOTHUKOB C TOKOM

Bxoanasi kOHTpoO/IbHAsA padoTa 1 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c98fe

JlaGopaTtopHas paborta «3yueHue 1 1 bubnunoreka [IOK

MAarHUTHOIO I10JIS KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe

JleficTBE MarHUTHOTO TI0JIS Ha

MIPOBOAHUK ¢ ToKOM. Cuinia AMriepa.

JlaGopaTopHas paboTa 1 1 bubnunoreka [IOK

«HccnenoBanue aeiicTBUS https://m.edsoo.ru/ff0c9ac0

MOCTOSTHHOTO MarHuTa Ha paMKy ¢

TOKOM)

JlelicTBMEe MarHUTHOTO TIOJIS HA

JBUKYILYIOCS 3apPSKEHHYIO YaCTHUILY. 1 bubnuotexa [IOK

Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4

Jlopenua

DnexTpoMarHuTHas HHIyKius. [ToTok 1

BEKTOpa MarHUTHOM uHayKuuu. IJC



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

MHAYKINN. 3aKOH 3JIEKTPOMarHUTHON
naaykunn Papanes

JlaGopaTopHas paboTa
«HccnenoBanue siBICHUSA
AIIEKTPOMATrHUTHOU WH Ty KITHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NunyxTtuBHOCTE. SIBIICHNE
camounaykuuu. I1C camonHIyKIuu.
DHeprusi MAarHUTHOTO TOJIsl KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpocTBa U UX
MPUMEHEHUE: TOCTOSIHHBIE MATHUTHI,
OJICKTPOMArHHUTEL, 3JICKTPOABUI'ATCIIb,
YCKOPHUTENH SJIEMEHTAPHBIX YACTHII,
HHAYKOHWOHHAA MCYb

10

Oo6o06maromuit ypok «MaraurHoe
noJie. DIIEKTPOMAarHUTHAS HHIYKIIHSDY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota no reme
«MarsuTHoe 1oJe.
DNeKTpOMarHuTHAs HHITYKIUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOOHBIE MEXAHUYECKHE
koseOanus. ["apmonnueckue
Kosie0aHus. Y paBHEHUE
rapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaineHue 3Heprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparophas pabota
«HccnenoBanue 3aBUCHIMOCTH
Nepro/ia MajbIx KojeOaHHii rpy3a Ha
HHUTH OT JUITMHBI HUTH U MacChI TPy3a»



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

14

Koneb6arenbHblif KoHTYp. CBOOOTHBIE
OJICKTPOMArHuTHBLIC Ko1e0aHus B
UJIeaJIbHOM KOJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYCCKUMU U
ANEKTPOMArHUTHBIMH KOJEOaHHSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPaHECHHUS SHEPTHH B UJICATEHOM
KoJIeOaTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue 0 3aTyXarOIIUX
Kosie0aHusAX. BbIHYy K IeHHbIE
MexaHndeckue Koiedanus. Pe3onanc.
BrIHYKICHHBIE 2JIEKTPOMAarHUTHBIC
KoJIeOaHMs

bubmuoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

18

[Tepemennslii Tok. CUHYCOMIATBHBIN
MEepEMEHHBIN TOK. MOIIHOCTH
HEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOLIEE 3HAYECHUE CUJIBI TOKA U
HaIPSKCHUS

Tpanrcdopmarop. [IponsBoacTso,
nepeaaya 1 norpedieHue
3JIEKTPUYECKON dHEPIrUn

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpolCTBO U MPAaKTHYECKOE
IIPUMEHEHHUE MNIEKTPUIECKOTO 3BOHKA,
reHepaTopa MEPEMEHHOT0 TOKa,
JIMHUM 3JIeKTponepenay

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

20

DKOJIOTUYECKUE PUCKHU TTPU
MIPOM3BOJICTBE AJIEKTPOIHEPTUH.
KynbTypa ucnonszoBanus
3JIEKTPO3HEPIUH B IOBCETHEBHOM



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

KHN3HU

MexaHuveckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopoctb

bu6mmoreka [JOK

21
pacIpoCTpaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie ¥ POIOIBLHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuotexa [IOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJeKTPOMarHUTHbIE BOJHBI, UX
23 cBoiicTBa u ckopocTb. [1Ikana Bubmmorexa LIOK
P ) https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIUIBI pauoCBs3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagmomnokarus
o5 Konrtponsnas pabota «Konebanus u bub6nuoreka [IOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpssMOnMHENHOE pacIIPOCTPaHEHHE
2% CBETa B OJJHOPOJHOM Cpeje. bubnuoteka [IOK
TodeuHblil HCTOYHHK CBeTa. JIly4u https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus cBera. [loctpoenue Bubmmorexa LIOK
P L P https://m.edsoo.ru/ffOcd4e0
n300pa’keHHH B TNIOCKOM 3epKajie
[Ipenomnenue cBera. [lomHoe
o8 BHyTpeHHee oTpaxkeHue. [IpenenbHbii bubnnoreka [IOK
YIOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpasKeHUS
29 JlaGopartophas pabora «M3mepenue bub6mmoreka LIOK

IMOoKa3aTeJIA NPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ffOcd67a



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIunsel. [TocTpoenune n300paxeHui B

30 muH3e. DopMysia TOHKOM JTMH3BI bubmmorexa [IOK
+ TOPMY ' https://m.edsoo.ru/ffocddle
YBenuueHue JTUH3bI
JlaGoparophas pabota
31 «HccnenoBanue CBONHCTB
U300paKeHUI B JIMH3AX)
Hucnepcus cBera. CnoxxHbINA COCTaB
39 6enoro csera. LIger. JlaboparopHas
pabota «Habmronenue nucnepcuu
CBETa»
33 Wntepdepennus ceera. udpaxims bubnnoreka [IOK
cBeta. JlndpakunonHas peméTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka LIOK
[Honapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHueckue NpubOpsl U yCTPOMCTBA U
YCIIOBUS MX O€30MaCHOTO MPUMEHEHUS
I'paHUIBI IPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHuKu. [TocTynaTel bubmmorexa [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIIBHOCTHU
OTHOCHUTEIHHOCTH OJJHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHH U COKpaIlleHHE brbmmorexa [HOK
p P https://m.edsoo.ru/ffOcfad2
JUIAHBI
DHeprUs ¥ UMITYJIbC PEISTUBUCTCKOM
38 gacTuBEL. CBSI3b MacChI C DHEPTHEH U bubmorexa LIOK
) p https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHUs MOKOs
39 Konrtponsnas padora «Onrtuka. bub6mmoreka LIOK

OCHOBBI cIelIMATILHOM T€OpUU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH)

®oronsl. Popmyia [Inanka. Sueprus

bu6mmoreka [JOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTIEIOBAHNE 56 LIOK
noOIMoTeKa
41 .0 A.T.
borosppexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTorddekra. YpaBHeHnue
42 3171H111Te(1£Ha J'(Iijlq)(l)OTOB(bg)eKTa bubnmorexa LIOK
g ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Hanenue ceera. OnbiTh [1. H.
43 JlebeneBa. XuMHuecKoe IeiicTBAE bubmorexa IIOK
' https://m.edsoo.ru/ff0d04a6
CBETa
TexHUuecKue ycTpoicTBa
MPaKTHIECKOE IPUMEHEHHE:!
44
(dhoTorMEMEHT, POTOAATUHK,
CoJTHEYHast 6aTapesi, CBeTOIUO]]
45 Pewenue 3aga4 no reMe « 1€MEHTBI bubnuoteka [IOK
KBAHTOBOU ONTHKW) https://m.edsoo.ru/ff0d0302
Mogenn atoma Tomcona. OMBITEI
46 Pesepdopa mo paccesHUIO 0-4acTHUIL bubmmorexa [OK
pPYOb P ' https://m.edsoo.ru/ff0d091a
[Lnanerapnas MoJienb aToMa
bu6mmoreka [JOK
47 IT b
OCTyJaThl bopa https://m.edsoo.ru/ff0dOafa
W3ayduenne u riornonieHne GoToHOB
48 II I/I}ll'le exome aTOMaI,HC 0 HO?O OBHS bubmorexa LIOK
P PEROA o A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha APYyroi. Buabl criekTpoB
49 BonHoBBIE cBOMCTBA yacTHIl. BOTHBI bubmuoreka IIOK

ne bpoiina. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BOJIHOBO#1 1yanu3m. ClIOHTaHHOE U
BBIHY)KJICHHOE U3ITyYCHHE

50

OTKpbITHE PaIliOAKTUBHOCTU. OTBITHI
Peseptdopaa no onpenenenuo cocrasa
PAAOAKTUBHOI'O U3ITYUYCHUSA

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

51

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Biusaue
paI[I/IOElKTI/IBHOCTI/I Ha JKX1BBIC
OpraHU3MbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnan.
DJEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'amma-usinydenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B sJIpe.
Snepusle peakuuu. SnepHsii
peaxtop. [Ipo6iemsl, HepCHEKTHUBBI,
JKOJIOTUYECKUE ACIIEKTHI A1EPHOMI
SHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
no3UTpOoHa. MeTo bl HAOII0ICHUS U
PEruCTpalvK 3JIEMEHTAPHBIX YACTHULI.
Kpyrusiii cton «DyHnaMmeHTanbHble
B3auMoJieicTBUA. EMUHCTBO
(u3nyecKoil KapTUHBI MUPA»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro neda. Co3se3nus,
SIPKUE 3BE3/IbI, TUTAHETHI, UX BUAUMOE
nBrkenne. CollHEYHAs cUCTEMA

56

Counite. ComHeuHast akTUBHOCTD.
Wcrounuk s3neprun CosHua U 3BE311



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

o7

3BE3bI, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
MOCJIe1I0BaTeIbHOCTU. BHyTpeHHEee
cTpoenue 3B€31. COBpEMEHHBIE
MPEACTABICHUS O IPOUCXOXKICHUU 1
sBostonnu CoJHIA U 3BE3]T

58

Muneunsiii [TyTe — Hama ["anaktuka.
TTonoxenue n nBuxenne CoHIIa B
lNanakruke. ['anaktuku. Y€pHsbie
JIBIPBI B IJPAaX TalaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopust bonpiioro B3peIiBa.
PennkroBoe nsnyyenue.
Meraranaktuka

60

Hepemennsie npobieMbl aCTpPOHOMUHT

61

KontposbHas paboTta « 1eMeHThI
ACTPOHOMUU U acCTPOPUIUKI»

62

O6o06maromuii ypok. Pois pusuku u
ACTPOHOMHUU B IKOHOMHUYECKOMH,
TEXHOJIOTMYECKOM, COIMAIbHON 1
ATUYECKOM cdepax NeaTeTbHOCTH
YeJIoBeKa

63

IIpomeskyTOUHASI aTTECTALMSA:
KOHTPOJIbHas1 padoTa

64

O606maromuit ypok. Poib
(usmyeckoit Teopun B GopMUpOBAHUT
MIPEICTABICHUH O (PU3UIECKOM
KapTHUHE MUpPa




Ob6o6maromuit ypok. Mecto
(u3nyeckoil KapTUHBI MHpa B OOIIEM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O PUPOJIE

66 PesepBHbIil ypok. MaruutHoe noe. 1
DneKTpoMarHuTHas: UHAYKIUS
PesepHblit ypok. OnTrka. OCHOBBI

67 CIELMAIbHOM Teopun 1
OTHOCHUTEJIbHOCTH
Pesepnsiii ypok. KBanToBas ¢usuka.

68 DNEeMEHTHI aCTPOHOMHUH U 1 brbmmorexa [OK

P https://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBUIEE KOJIMYECTBO YACOB IT1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YAHEHUKA

» ®usuka 10 kmacce/ 'eanenmreiin JI. O., bynatoBa A. A., Kopamnses U. H.,
Komkuna A. B., mox pemakiueit Opiiosa B. A., O01iecTBO ¢ orpaHUdeHHOM
otBeTcTBeHHOCTHI0O « BMHOM. JlaGopatopus 3HaHU». AKIIMOHEPHOE 00IIIECTBO
«M3parenscTBO «lIpocBemieHue».

» dusuka 11 knace/ I'ennenmreiin JI. O., bynatosa A. A., Kopuunbses U. H.,
Komkuna A. B., moxa penakiueii Opiosa B. A., O011ecTBO ¢ orpaHUYeHHON
orBeTcTBeHHOCTHIO « BUHOM. JIaGopatopus 3HaHU». AKITMOHEPHOE OOIIECTBO

«M3parenscTBO «lIpocBemieHue».

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

A.I1. PeimkeBuu. COopHEK 3a1a4 o pusuke. Mocksa, poda, 2005 - 2019 r.

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 knacc. [Tocobue s

o0meoOpa3oBaTelbHBIX opranu3aiuii. Mocksa. [Ipocsemenne. 2020

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 kmacc. [Tocobue mis
oOureoOpa3zoBaTenbHbIX Opranu3aiuii. ba3oBblil U yriayOaeHHBIN yPOBEHB.

Mockaa. [Tpocsemenue. 2020 r.

C60pHI/IK TCCTOBBIX 3aHaHHﬁ AJIL TEMATUYCCKOI0 U U”TOIrOBOI'O KOHTPOJIA.

®usuka 10 knace. M.: «MuTemnekr-Lentp», 2021 r.

C.M. Aungpromeukut, A.C. CinyxaeBckuid. ®uzuka. «K KoHCTpyKTOp»



CaMOCTOATENBHBIX U KOHTPOJBHBIX padot. 10 — 11 knacchl.

[Tocobue mst yaureneit. M.: [Ipocsemenue, 2020

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

XKusas pusuka: odydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

Ypoku ¢pu3uku ¢ ucnosibzoBanneM Muatepuera. http://www.phizinter.chat.ru/

dwusuka.ru. http://www.fizika.ru/

dusmka: KoJIeKIus oneIToB. http://experiment.edu.ru/

®dusuka: QJICKTPOHHAA KOJUICKIUSA OIIBITOB.

http://www.school.edu.ru/projects/physicexp

Karajor ccbutok Ha pecypcsl o ¢pusuke http://www.ivanovo.ac.ru/phys

becnatHpie 00yyaroiue nporpaMmMbl o Gu3NKe

http://www.history.ru/freeph.htm

JlabopaTopHbie paboThI 110 Ppusnke. BupTyansHbie 1abopaTopHbIE paOOTHI.

http://phdep.ifmo.ru

Anumanus GU3NIeCKHUX MpoleccoB oobsicHeHusmu. http://physics.nad.ru


http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/

dusnueckas sumkoneus http://www.elmagn.chalmers.se/%7eigor


http://www.elmagn.chalmers.se/~igor




