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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHErO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yudérom ¢enepalbHONM paldodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3aIusax Pocculickon Oenepanuu, peaIU3yIOIINX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyyvaromuxcsa 10—11 knacco npu o0yueHuu
ux ¢u3Mke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorserctByeT TpedoBanusiM GI'OC COO k naaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ybTaTaM OO0yuUeHHs, a TaKkKe
YUUTHIBAET HEOOXOJAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYyYHBIMH YYEOHBIMU MpeaMeTaMu. B Heil onpenensitoTcs OCHOBHBIE
e U3y4eHus (GU3MKU Ha YPOBHE CpPEeHEro oOIero oopa3oBaHus, MiIaHUPyEMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3MKMU: JIMYHOCTHBIE, MeETaIpeIMETHbIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[IporpamMMma no pusuKe BKIIOYAET:

e IUIAHHUPYEMBIE pe3ysbTaThl OCBOCHMS Kypca (U3UKU HAa Oa30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTATHI 110 TOAaM 00yUYECHMUS;

e cojepkaHue yueOHoro npeamera «Ousuka» no rogam 00yyeHUs..

dusrka Kak Hayka O HaumOoyiee OONIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeJMeTa B ILIKOJE, BHOCUT CYIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUHN 00 okpyxaromeM Mupe. LIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri M acTpoHoMmed. lcmomb3oBaHWE W aKTHBHOE
npUMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIyYEHHsI HOBBIX MAaTEpHUAJIOB C 33JaHHBIMHU CBOMCTBaMHU W JApyrux. M3ydenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHPOBAHHUE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyvarommuxcsi, B (pOpMHpOBaHHE YMEHUN MPUMEHATbh HAYyYHBIH METOJ
MO3HAHUS [P BBINOJHEHUU UM YUYEOHBIX UCCIEA0BAHMM.

B ocHoBY kypca (pu3uKu 11 ypOBHS CpEeTHETO 00111ero 00pa30BaHus MOJI0KEH
pAA e, KOTOPhIE MOKHO paccMaTpuBaTh KaK MPUHIIUIIBI €T0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX PAa3AesoB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW MmaTepuan Kypca (U3HKU
o0ObeUHEH BOKpYr (Qu3nyeckux Teopud. Bexgymum B Kypce sBusercs
GopmMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
TYMaHUTApHOTO TMOTEeHIMaNa (U3MUECKON HAayKH, OCMBICICHHUE CBSI3M Pa3BUTHUS
¢u3nKH ¢ pa3BUTHEM OOIIECTBA, @ TAK)KE C MUPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢duzuku npeamnoaraet 3HaKOMCTBO
C IMIUPOKUM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECCKUX MPHUIIOKEHUH HM3yUeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIMIEHHBIX OJKOJOTHYECKHMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHHKH W TEXHOJOTHH, a TaKkkKe OOCYKICHHS
po0JIeM palMOHAIFHOTO MPUPOAOIIONB30BAHMS U AKOJIOTHYECKON 0€30TTaCHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (DM3WKHM Ha ypOBHE CpPEIHETOo OOIIero
oOpa3oBaHHs SBISIIOTCS (u3mueckue Teopur ((HhopMHUpOBaHHE TPEACTABICHUH O
CTPYKTYpE TOCTPOCHUSI PUBNICCKON TEOpUH, posid (yHIaMEHTAIBHBIX 3aKOHOB H
IIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O IPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NeATeNbHOCTH O0YyYarolIuXCs.
Jli1st 6a30BOr0 YpOBHS Kypca PU3KUKH — 3TO UCIIOIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U TAOOPATOPHBIX PabOT, KOTOPHIE B IPOTpPaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHMYECKHX IPAKTHUYECKHUX padoT.
Boinenenne B ykazaHHOM TiepedHe J1abopaTopHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO Ipoliecca
UCXOJISI U3 OCOOCHHOCTEH IIJIAaHWPOBAaHMSI W OCHalleHUs KaOuHeta ¢duszuku. [lpu
TOM O0ECIeYuBaeTCsl OBJIAJECHUE OOYYAIOIIMMUCS YMEHHUSIMU IPOBOIUTH
KOCBEHHbIE M3MEpPEHHUS, HCCIEAOBAaHUS 3aBUCUMOCTEH (PU3UUECKHX BEJIUYUH U
MIOCTAHOBKY OIBITOB IO MTPOBEPKE MPETOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yensieTcs pelieHnIo pacu€éTHBIX U KaUeCTBEHHBIX 3a/1a4.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJ]a4M C SIBHO 3aJlaHHOM
¢u3nyeckold MOJENbIO, TO3BOJSIOUINE TNPUMEHATh M3YUYEHHBIE 3aKOHBI H
3aKOHOMEpPHOCTH KaK M3 OJHOTO paszfesia Kypca, TaKk M MHTErpUpPYS 3HAHUS U3
pa3HbIX pasnesnoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKpY’KAIOLICH
KHU3HU, TpeOyromue BbIOOpa (HU3MUECKOW MOJENU IS CUTyallud TNPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpedoBanusiMu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecreyeHuIo y4eOHoro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIIero oO0pa3oBaHMs MOMKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKU WIA B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa IpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKIa. B xabuHeTe (QpU3MKH JOIKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJAOBaHUE I BBIMOJHEHHS YKa3aHHBIX B MpOrpamMme 1o
($u3HMKe YUEHUYECKUX MPAKTUUECKUX pa0dOT U JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMoHCcTpanuoHHOe 00opynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
NPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U  OOECHEeYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMM is
UCCJICIOBAaHUS  U3Yy4YaeMbIX SIBJICHMH M  OPOLECCOB, OMIHUPUYECKUX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX IPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE [UJISi YYEHHUYECKHMX [MPAKTUYECKUX pabdoT
dopMupyeTcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHyeckue KOMIUIEKTHI
1abopaToOpHOro 000pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX Jab0paToOpHil.

OCHOBHBIMHU LIETISIMU U3yUeHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uUHTEpeca M CTPEMIJICHHS] OOYYalOIUXCS K HAyYHOMY
U3YYEHHUIO TPUPOJbI, PA3BUTUE HMX MHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOLIECHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3YJIbTaTa U3YUCHUS OCHOB
CTPOCHHS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;

e (opmupoBaHue yMmMeHUH OOBSICHATH SBICHUS C HCIOJIB30BAHUEM
(bu3MUeCKNX 3HAHUM 1 HAYYHBIX JOKA3aTEIbCTB;

e (dopMHpOBaHUE NPEICTABICHUNH O PONMU (UMKU JUISI Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH.

JlocTrkeHue 3TUX Lejed o0ecredynBaeTcsl PEelIeHHEM CIEAYIOINX 3a1ad B

Iporiecce n3ydeHus Kypca GU3UKH Ha YPOBHE CpEIHEro o0IIero oopa3oBaHMs:

e TMPHOOPETEHUE CUCTEMBI 3HAHUM 00 OOIINX (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHUKY, MOJEKYJISIPHYIO (DU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JI€MEHTHI aCTPO(YU3HKY;

e (dopMHpOBaHHE YMEHUN MPUMEHITb TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHs] (PU3MYECKUX SBICHUH B TPUPOAE U IS TPUHATHUS
MPAKTUYECKUX PELICHHUU B MOBCEHEBHOM KU3HU,



e OCBOGHHE CIIOCOOOB pEHICHHWA pPAa3IMYHBIX 3a7ad C SIBHO 3aJaHHOU
¢usnyeckoid MoOJENbI0, 3a]ad, MOAPa3yMEBAIOIINX CAMOCTOSTEIIBHOE
co3anue (U3NIECKON MOJENH, aIeKBAaTHON YCIOBUAM 3a/1a4H;

e TMOHUMaHWE (U3NYECKUX OCHOB W MPHHIIMIIOB JEHCTBUS TEXHHYCCKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX TPOIECCOB, UX BIUSHUS Ha OKPYIKAOIIYIO
cpeny;

e OBIAJCHHE METOJAaMHU CaMOCTOSATEIHHOTO IUIAHUPOBAHUS M TMPOBEICHUS
(GU3HUECKUX DKCIIEPUMEHTOB, aHAIW3a M HWHTEPHpeTalnu HWH(OpMaIuy,
OTIpeIeTICHUS TOCTOBEPHOCTH MOTYYEHHOTO PE3yIbTaTa;

e CO3/IaHHE YCIIOBUH JJISl Pa3BUTHs YMEHUH MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOW JEATEIHHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obpazoBanus orBojautcs 204 yacos: B 10 kinacce — 102 yacos (3 uaca B HeZleN0), B
11 knacce — 102 yacos (3 yaca B HEAEIIO).

[Ipennaracmelii B mporpamMme IO (HU3MKE TEpeyYeHb JIA00PATOPHBIX M
NPAKTHYCCKUX padOT SABIACTCS PEKOMEHIOBAaHHBIM, YYHTEIb JEJIaeT BBHIOOP
NPOBEJICHUsS JIA0OPAaTOPHBIX PA0OT W ONBITOB C YYETOM WHIWBUIYaJIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. ®u3nka 1 MeTOAbl HAYYHOTO TO3HAHMS

®usuka — Hayka o npupoxae. HayyHble MeTOIAbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SIBIEHUN M MpoleccoB. HayuyHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AHanoroBeile U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKECHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MaTEepUAIbHOM TOYKH, UX TMPOCKIHUH HA OCH CHUCTEMBbI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH W TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmHeitHoe neuxenue. JBmkeHre MaTepualibHOM TOYKH 110 OKPY>KHOCTH
C NOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHHueckne yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHOUIAOMETP,
JNBH>KEHUE CHAPSJ0B, LICMIHBIE U PEMEHHBIE ITEpEeaaUH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenne aBwxkeHUs Tena, OPOIMIEHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHus: CBOOOJHOrO MaieHHUs.

Hanpasienne ckopocTu Ipyu IBUKEHNUHN 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIBI0 ONPEAECICHUS MITHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUIEHHS MEXAY MNYTSAMH, NPOWICHHBIMM TEJIOM 32
IIOCJIE0OBATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS LIapUKa B BA3KOU KUIAKOCTH.

N3yuenue aBmxeHus Tena, OpOLUIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  'anmmies.  IlepBbii  3axkoH  HeroToHa.
NHepunanbHble CHCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipunuun cynepno3uinuu cui. Bropoii 3akon HetoToHa 1151
MarepuaabHOM Touku. TpeTuil 3akoH HproTOHA 111 MaTepuaIbHbIX TOYEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, CKoiakkeHusi, kauenus). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. KoaddunueHnt tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuiabl OTHOCUTENIBHO OcCH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHECHUE: NOALIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE Macc B3aUMOJCHCTBYIOIIMX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCHMOCTb CUJIBI YIIPYTOCTH OT JedhOopMaLnu.

HesecomMocTts. Bec Tena npu yCKOpEeHHOM MOIBbEME U MTAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3SHUKAIOUIUX B MPYKUHE U
pPE3UHOBOM 00pas3iie, OT ux AedopMalui.

HccnenoBanue ycioBuii pPaBHOBECHS TBEPAOrO TENA, HMEIOIIETO OCh
BpallEHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHUATbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMITyJibca Teja. 3aKOH COXPAHECHHS HMMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprusi marepuaqbHOM TOYKkH. Teopema 00 H3MEHEHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTennuanbHas SHEPrus yIpyro
nedopMupoBaHHOM TPy KUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUABHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHCHHS MEXaHWYECKOU SHEPTHUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo MOTEHIIMAIBHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro ynaapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJsekyisipHasi pU3NKa U TEPMOJAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XKUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pasmepsl Mosiekyil. KonndectBo BemectBa. [loctosHHass ABorapo.

TennoBoe paBHoBecue. Temmneparypa u e€ uamepenue. lllkama Temneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJACaNIbHOrO rasza. AOCONIIOTHash TeMmmepaTypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temriepatyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencraBieHUE H30MPOILIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnpiTel 0 TUDPYy3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HIUTFOCTPUPYIOIIAs TPUPOLY AABIEHUS ra3a Ha CTEHKH COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmoauHamuueckass cucrema. BHYTpEeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ u3mMeHeHusi. KonmngecTBo TemnoTsl U pabota. BHyTpeHHss
SHEprus  OOHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOIAMHAMUKH K wm3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH Tepmonunamuk. HeoOpatumMocTs NpolieccoB B MPUPO/IE.

TerutoBele  MammHbl.  [IpUHOMIIBIL  OEWCTBUMA — TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus sHEpruM B TEIUIOBBIX MammHaX. Koaddumument mone3noro
nerictBus TermoBod MammHBL [lukn KapHo m ero xoad@uIMeHT MOJae3HOTro
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJAUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEPruu Tela MpPH COBEPLIEHUU PaOOThI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JAEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUECOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejla MpH TeIjloneperaye.

OnbIT 0 a1MabaTHOMY PACIIUPEHUIO BO3AYXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PpEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn geuyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbII map. YaelnbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUTICHUS OT JIaBJICHUS.

Tépnoe Teno. Kpucrannuueckue u amopdusie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. Kunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaJUIM3alys. Y enpHas TerioTa miasnenus. Cyonumanus.

VYpaBHeHue TemioBoro OantaHca.

TexHuueckne yCTpOICTBA M IPAKTUYECKOE IPUMEHEHUE: TUIPOMETpP H
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTMH IOJyYEHHs] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habntonenue HarpeBaHus U IUIaBJIEHUS KPUCTAJUIMYECKOIO BELIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne OTHOCUTEIBLHOM BIAKHOCTH BO31YXa.

Pa3nen 4. DieKTpoAUHAMHUKA
Tema 1. dnexkmpocmamuka
DnekTpu3anus Ten. DIeKTpruuecKui 3aps. J{Ba Buaa 31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKM,  JOUANEKTPUKHM U  TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3apsiia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblid JIEKTPUUECKUI 3apsi.
Onektpuueckoe 1mone. Hanpsok€HHOCTh  3nekTpuueckoro mods.  [Ipuniun



CYIEPHO3ULUUN DIIEKTPUYECKUX TOJIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TIOJISL.

Pabota cun anekrpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOJHMKH W AWAIEKTPUKH B AJIEKTPOCTATUYECKOM Toje. [udnexkrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHUUeCKHe YCTPOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAss 3alluTa, 3a3eMJICHHUE BIIEKTPOIPHUOOPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3auMopelicTBre HaRNEKTPU30BAaHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMBNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCaTopa OT IUIOLIAau
IUJTACTUH, PACCTOSHUS MEXKIY HUMU U TUIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue a1eKTpo€EMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUA TOK. YCJIOBUS CYILIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa 1eTu.

DNEKTPUYECKOE COMPOTUBJIIECHUE. Y AEIbHOE CONPOTUBICHUE BELIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIAA CHJIAa U BHYTPEHHEE COMPOTHBIEHUE HCTOYHUKA TOKA.
3akoH OMa [1J1s OJHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAsT ~ MPOBOAMMOCTh  TBEPABIX  METAIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUUecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJVUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKUid TOK B  pacTBOpax H  paciiiaBaX  3JIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUI TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [LInazma.

TexHuyeckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJIYIPOBOTHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COINPOTHUBICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOIA/IM TOMEPEYHOI0 CEYEHUS U MaTepHalia.

CwMmeliaHHOe COeIMHEHHE MMPOBOIHUKOB.

[IpssMmoe wu3MmepeHue daeKkTpoABWKyIled cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIlEeHKa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6nronenue snekrpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsa B 10 Kiacce OCyIIECTBISETCS C
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTEMaTHKW,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJIOTHUH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpPAaBHEHMH, JHHEWHas QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKJECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe NBWKEHUE B JKHBOW Tpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIJIOBbIE CBOMCTBA TBEPIBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

l'eoepacghus: BIaXXHOCTh BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS] B TEXHUKE, IOAUIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYIrHe), JIBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsT COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEepUaJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIpPHOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIbHbIE npuOopHl,
AIEKTPOOCBETUTENbHbIE TPUOOPHI, FaTbBaHUKA.

11 KJIACC

Pasznen 4. JinekrpoauHaMHuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[TocTtosiHHbIE MAarHuThl. B3anmoaeicTBIUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNepno3UIIMU MarHUTHBIX TMOJIEH.
JluHMM MarHuTHOW WHAYKUUW. KapThHa JIWMHUNA MAarHUTHOM WHAYKIUU T1OJIS
MOCTOSIHHBIX MarHuTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUWA
MAarHUTHOTO TMOJIsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT Dpctena. BzanMmoaelicTBie mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MOy/Ib U HampaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKUUHA. OJEKTPOABMKYIIas CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKLIHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTE.  SIBIEHHME CaMOMHAYKLIMH. OJEKTPOABWXKYIIas CHIla
CaMOMHIYKIIWH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicTeue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM WHIYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABIKYLIEH CHUJIbI UHAYKUUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYLIKH C TOKOM.

NccnenoBanne neicTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u INeKmMpoOMaAzZHUMHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHe  KoyeOaHMs.
["apmonnyeckue konebanus. [lepuon, vacrora, ammuTyna U ¢asza KojeOaHUI.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUH MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXIYy MEXaHUYECKUMH U
ANEKTpOMarHuTHeIMU KoJebanusimu. dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojieOaHUsAX. BbIHYKIEHHbIE MEXaHHUUECKHE
KoseOanus. Pezonanc. BeIHYKI€HHBIEC 2JIEKTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBbIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NOTPeOICHNUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHHuecKkne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUI MasTHHUK).



HaOnronenue 3atyxatonux KoiaeoaHu.

HccnenoBanue cBOWCTB BbIHYKICHHBIX KOJIEOAHUN.

Habnronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocienoBaTEIbHOM COCIMHEHHHM PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepeIadHn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KoleOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMU U3 MOCIIEI0BATEIbHO COETMHEHHBIX
KOHJEeHCcaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 80JIHbL

MexaHudeckue BOJHBI, yciioBus pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JJjuMHa BOJHBL. [lomepedHble W MPOJIOJIbHBIE BOJHBI.
WNuTtepdepenius u nupaxkius MeXxaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYEHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BekropoB E, B, V B anexktpomarautHoi BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBas JIUAarHoCTHMKa B TEXHHKE M MEIWLMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TeaedoH, CBYU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

Habmtonenue oTpaskeHus ¥ MPETOMICHUS MEXaHUYECKHUX BOJIH.

Habmonenue natreppepeHunu u 1udpakiny MEXaHUYeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOU KOJIeOaHMIA.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1upaxus, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
oxgHopoaHou cpene. JIyu cera. ToueUuHbIi HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHsblii yroa mOJIHOTO
BHYTPEHHETO OTPAKECHUA.

Hucnepcust ceeta. ClnoxHbI cocTaB Oenoro ceera. L{Ber.

Cobuparomue 1 paccenBarolue TuH3bl. ToHkas muH3a. DOKyCcHOE paccTosiHUe
U ONTHYECKasi cuia TOHKOW JuH3bl. [locTpoeHue n3olOpakeHuil B COOMpPAIONTUX U
paccenBarolux JuH3axX. PopMyJsia TOHKOW JIMH3BL. Y BEJIUYEHHUE, JaBAEMOE JINH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBuss HaOmOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUH MOHOXPOMATHYECKOIO CBETa Ha
IUGPaKkIUOHHYIO PEIIETKY.

[Tonstpu3zanus ceera.

TexHuyeckne yCTpoWCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN ammapar, MHUKPOCKOIM, TEJIECKOI, BOJIOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE paACHIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopsI.

[TonHoe BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB N300paXKEHUH B JIMH3AX.

Mojaenn MUKpPOCKOTa, TEIECKOTA.

Habmronenune natepdepeHnm cBeTa.

Ha6nronenune nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[Tonydyenune cnekrpa ¢ TOMOLIBIO TPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

Ha6nronenune nonsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.



HccnenoBanue cBOWCTB M300paKeHU B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLbI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. I1ocTynaTel crieruanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHILIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMITYJIbC PEISATUBUCTCKOW YACTHIIBI.

CBsI3b MaccChI C 3HepFH€ﬁ 1 UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUIbI. 9Hepr1/151
ITOKOA.

Pa3znen 7. KBanroBas ¢pusuxa
Tema 1. dnemenmol KEAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (PoTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMITYJIbC (DOTOHA.
OtkpeiTue u uccienaoBanue gorodrddexra. OnbiTel A. I'. CTosmeroBa. 3aKoHBI

dotoaddexra. YpaBHenue DiHmTeriHa st Gororddekrra. «KpacHas rpaHuia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JleGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

Texnuueckue ycTpoicTBA W MPAKTUYECKOE TMpUMEHEHHe: (POTORIEMEHT,
doTongaTuuk, coHeyHas 6arapesi, CBETOAHO/I.

Jlemoncmpayuu

®dotor(eKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmenp aroma. lloctynmater bopa. M3nyuenume u mnormiomeHue
(GOTOHOB TpHW Mepexojie aToMa C OJHOTO YPOBHS SHEPTUM Ha Jpyroi. Bumisr
cnekTpoB. CIEKTp ypOBHEN SHEPIUU aToMa BOJOPOA.

Bonnossie cBoiicTBa yactun. Bomubl ne bpoiis. KopnyckynsipHO-BOITHOBOM
Ty aJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBL BOJIHBI Ja3epa.

HaGnronenue uHeHyaThIX CIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaOnronenue nuHeiyaToro cnekrpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITHl Pe3epdopaa rno onpeneaeHnto coctaBa paguoakTUBHOTO
usnydyeHusi.  CpoiictBa  anbda-, Oera-, Tramma-uziydeHus.  BiusHue
PaJUOAKTUBHOCTU HA )KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeWTpoHa. Hykimonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsaa sapa. MaccoBoe unciio sigpa. M30Tormsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cUHTE3 A1€P.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpoGiemMbl U TEPCIIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO (pr3ndeckoit KapTUHBI MUpa.

TexHuyeckne yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbcona, siaepHbIil peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 9acTHIl (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. JinemMeHTHI acCTPOHOMUM U AcTPOPUIUKHN

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BésnHoro Heba. Co3Be3nusi, sipKU€ 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JIBHOKECHHE.

CoJsHEUHAs cucTeMa.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum ConHiia U 3BE3.
3BE31bI, X OCHOBHBIC XapAKTEPUCTHUKH. JlMarpamMma «CHEKTPAJIbHBIM KIacc —
CBETHMOCTEY». 3BE31BI TJIABHOM IOCJIEAOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U dBomonnu CoyHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunsl ranaktuk. Paguoranaktukyu u xkBaszapsl. YEpHbIE ABIPHL B sApax
rajgakTHK.

Bcenennas. Pacmnpenne Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnrie nmpobieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJB30BAHHEM KOMIIBIOTEPHBIX
NPUJIOKEHUHN I Onpe/ieNieHus MOJOKEHUSI HEeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be311si CEeBEpHOrO MOMYIIAPUS U SIPKUE 3BE3/IBIL.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

O6o0maromee NOBTOPEeHNE

Ponsr ¢u3ukm wW acTpOHOMHUHM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax eaTebHOCTH YEI0BEKa, POJIb U MECTO (PUBHKH U
ACTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpPaA, POJib (PU3NYECKON TEOPHUH B
(dbopMuUpoOBaHUY MPEACTABICHUHN 0 GU3HUUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  O00IIEeM psy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMH MAaT€MaTHKHU,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJOTHUH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTApHBIX (YHKIMI, TpPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u 06bEéma Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKHBOW MPUPOJE, KoJieOaTEITbHBIC
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TE€J, MEXaHU3Mbl 00pPa30BaHUS KPUCTAJUTMYECKON PEMIETKY, CIIEKTPAIbHBIA aHAIN3.



l'eocpaghus:  marHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocus: JMHUMA DJIEKTPOIEpenad, TIEHEpPATop IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAAap, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) NOKHO OOECIEUUTh JOCTH)KEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3YyIbTATHI OCBOCHUSI yUeOHOro npeaMera « Du3nKay JOJIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOCXKIEHUW, COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIHUTATEILHOU €SATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOW MO3UIIMK 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aHMOJIECTBOBATh C COLUUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAaPHOUN U BOJIOHTEPCKOM AEATEIBbHOCTH;

2)IaTPUOTHYECKOT0 BOCTIUTAHUSA

c(hOopMHUPOBAHHOCTh POCCUICKON TPaXKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHHUSIM
POCCUNCKHMX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4)3¢TEeTHYECKOr0 BOCIIMTAHUSA:

3CTETHYECKOE OTHOLIEHNWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETOo (PU3NUYECKON HAYKE;

5)Tpya0BOro BOCIIUTAHMS:



MHTEPEC K pa3InyHbIM cdepaMm npodecCHuOHANbHONU AEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3HKOM U TEXHUKOH, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccun 1 peanru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6)3K0J1I0rH4eCKOro0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYphl, OCO3HAHUE TJI00aIbHOrO
XapakTepa SKOJIOTHYECKUX MpobIieM;

IUIAHUPOBAHUE U OCYIIECTBIEHUE JEUCTBUM B OKPYKAIOIIEN CPEZIE HA OCHOBE
3HAHMS 1leJIel YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH HKOJOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7)IIeHHOCTH HAYYHOI0 NMO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3HUKH OCYIIECTBISATh MPOCKTHYIO M UCCIAEA0BATENbCKYIO J1ESITEIbHOCTh
WHIMBUJIYaJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBUs:
CaMOCTOSITEIbHO  (OPMYNIHpPOBaTh W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTHOKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM UM IPOTHUBOpPEUYHST B  paccMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAWHUPOBATH 1 BBIMOJHITH Pa00Ty B YCIOBUIX PEaIbHOTO, BUPTYAJIHHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE MTPY PEIICHUH KU3HEHHBIX MPOOJIeM.
ba3oBble ucciienoBareibCKue 1eMCTBHSA.
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIOUYEBBIMU IOHSITHUSIMH M METOJIaMH
du3nUecKol HAyKH;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEOBATEICKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY
METOJIOB pEHICHHS 3alad (PU3NYECKOTO COJICPKAHUs, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpeoO0pa3oBaHUI0O W TPHUMEHEHUIO B PA3IMYHBIX yUEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyalU3WpoOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PeIIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OILIEHWBATh UX JJOCTOBEPHOCTH, MMPOTHO3HPOBATh U3MEHEHNUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
AESITETLHOCTH, B TOM YHCJIC IPU U3yYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUTrHHAIBHBIE TOXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOIINE albTEPHATUBHbBIE PELICHMUS.

Pa6ora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyUYEHUS MHPOpMALUHU (PU3MUECKOTO COAEpKAaHUS M3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTENIbHO OCYIIECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEICTBA HMH(POPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PELICHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIl[MOHHBIX
3aJa4 ¢ cCOOII0ICHNEM TPEOOBAaHUI YPrOHOMUKHU, TEXHUKHU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHnsi, MPaBOBBIX M AITHYECKUX HOPM, HOpM HH()OpMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEpkKaHHs B pa3IMYHbIX (opmarax ¢
y4€TOM Ha3zHAYeHUS MH(POPMAIMH U LEJIEBON ayAUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiIeHUs U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYIIECTBIISITH OOIIEHNE HA YPOKaX (DM3UKH U BO BHE-YPOUHOU JACATEIHHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M  CMsT4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/CTB;

[IOHUMAaTh W MUCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYaIbHOU
paboThI;

BbIOMpATh TEMAaTUKYy M METOJIbl COBMECTHBIX NEHCTBUU C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacupenensaTh poid € Y4ETOM MHEHUW YYaCTHUKOB, OOCYXAAaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIMiA
pe3yNbTaT MO pazpaboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHBIE YHUBepPCcAIbHbIE yUeOHbIe TeHCTBHSI
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENBHYIO NIEATENLHOCTh B 00JIaCTU
Gu3MKH W acCTPOHOMUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHUS PACUETHBIX M KayECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON PabOThl C YUETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEITIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO SPYJIUIMA B 00JACTH
(Gu3HUKHU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABBIKAMHU  TO3HABAaTEIBHOW  pedJeKcHud KAk  OCO3HAHHS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pPE3yJlbTaTOB U
OCHOBaHUM;

WCIIOJIb30BaTh NMPUEMBI peieKCUU I OLICHKU CUTYallMH, BHIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PUCKM W CBOCBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX MpHU aHAIU3€ PE3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpU aHAIU3e pPe3yIbTaToOB
JeSTEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUTUOKH.

B nporiecce 1o0CcTU)KEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTrPAMMBI 110
buzuke [ ypoBHS cpeaHero oOlmero oOpa3oBaHHS Y 0OyYaromuxcs
COBEpPILECHCTBYETCS AMOIIMOHAIBHBIN UHTEJIJICKT, peIoIaratnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKJIIOYAIONICTO CIIOCOOHOCTh IIOHMMAThL CBOE SMOILIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJIECHUs Pa3BUTHUS COOCTBEHHOW SMOILIMOHAILHON c(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIUPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUHU, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U
yCIieXy, ONTUMM3M, MHUIIUATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJd W3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MMOHUMATh YMOIIMOHAJILHOE COCTOSHUE
JIPYTUX, YYUTHIBAaTh €ro TMPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHMUIO;

COITMAIbHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konity o0yuenus B 10 kiaacce npeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHECHHS W3YUYEHHBIX (PU3NUECKUX MOJICIICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOAEIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUCCKHUH 3apsijl PU pelIeHnn (PU3NIECKuX 3a71ad;

pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHENHOE IBUKEHUE,
CBOOOJHOE MAJE€HUE TEJ, JBUKEHUE MO OKPYKHOCTH, UHEPLHUS, B3aUMOJEHUCTBUE
Ten, nuddys3usi, OpOyHOBCKOE IBUKEHUE, CTPOEHUE >KUJIKOCTEH M TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PAaBHOBECHE,
UClapeHue, KOHACHcalus, IUIaBICHHE, KPUCTAIIM3ALMS, KUIEHHUE, BIIAXKHOCTh
BO3/lyXa, MOBBIIICHUE NIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXIY MapaMeTpaMy COCTOSIHUSI ra3a B HU30IpOIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPA/I0B;

OMUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOIb3Yysl (DU3NYECKUE BEIIUYUHBL:
KOOpJIMHAaTa, IMyTh, IEpEeMEIleHHe, CKOPOCTb, YCKOpEHHME, Macca Tena, CuJa,
UMITYyJIbC TeJa, KUHETHYEeCKasi YHEPTUsi, MOTCHI[MATbHAS DHEPrus, MeXaHUYecKasl
pabora, MexaHM4YecKass MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3UYECKUI CMBICII HCHOJBb3yEMbIX BEIUYMH, MX OOO3HAUYCHHUS W EIUHUIIBI,
HAXOJIUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ys (U3MYECKHEe BETUYMHBL: JIaBlIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTHUYECKOTO JBMIKEHUSI MOJICKYJI, CpPeIHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMBbIX BEJIUYHH, WX
000O3HAaYeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONIUE JAHHYIO
(Gu3MYECKYI0 BEJIMUYUHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh U3yUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
OpU OINWCAHWW TPABUIBHO TPAKTOBaTh (DUIUUYECKUN CMBICI HCIOIB3YEMbIX
BEJIMYMUH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIlBaTh (HOPMYJIIbI, CBS3bIBAIOIINE
TaHHYI0 (U3HYECKYIO BEJIMUUHY C APYTHUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3WUYECKHUE TMPOIIECCHl U SBICHUS, UCHONB3Yysa (pu3ndeckue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpaHEHUsS MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHWJI, HPHUHIMI PABHONPABHS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHMSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYJ C
a0COIOTHOM TeMIlepaTypol, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 5TOM pas3inyarh CJIOBECHYIO
bOpMyTHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHHE W YCIOBHS (TPAHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSICHSITh OCHOBHBIC MPUHIIMIIBI JCHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anuyaTh yCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU U
MIPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh MpodieMy/3aauy U TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY W3 MPEIJIOKEHHOTO 000PY10BaHUS, TPOBOJIUTH OIBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCJIEJIOBATh  3aBUCUMOCTH  MEXJIYy  (U3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUPOBaTh PE3yIbTATHI MOJIYYECHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BUJIC
TaOIUI] U TPpaUKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIEI0BAHNS,

co0Jro1aTh MpaBmwia 0€30MacHOro TpyAa MPU MPOBEIACHUN HCCICTOBAHUM B
paMKax yd4eOHOTO DKCIEePUMEHTa, Y4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOU
JEATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1auu
BbIOMpATh (HU3MYECKYI0 MOJIE€Nb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIE Il €€ peIleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJTy4€HHOTO 3HAYCHUS (PU3UYECKON BETUUMHBL

penaTh Ka4eCTBEHHBIC 3a/1a4: BHICTPAUBATDH JIOTUYECKH HEMPOTUBOPEUHUBYIO
[IEMOYKY PACCYXICHHM C ONMOpONM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

UCIIOJIb30BaTh IPU PEIICHNHN YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEIACTABICHUS
y4eOHON ¥ HAYYHO-TIOMYJIAPHON WHGOPMAINK, TOJXYYECHHOW W3 Pa3InYHBIX
HMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTyYaeMyI0 HH(HOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYIKAOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (PM3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TPHOOpaMu M TEXHUUYECKUMH
YCTpPOMCTBAMHU, JIsI COXPAHEHUS 37I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;



paboTaTh B TpYyINE C BBHIIOJHEHUEM pPaA3JIMUHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padbOTy TpYyHIbl, PALUMOHAIBHO pAcHpelensTh OOA3aHHOCTH H
IJIAHUPOBATh JESATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB TPYIIIIBI B PEHICHUE pacCMaTpUBAEMOM MPOOIEMBI.

K koniy o6yuenus B 11 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUIA:

JIEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTo (U3MKu B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKU WU
TEXHOJIOTUM, B TMPAKTHYECKON IEATEIBHOCTH JIOAEH, LEITOCTHOCTh U E€IMHCTBO
bu3uYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MUECKUX MOJETeH:
TOYEYHBIN IJNEKTPUUECKUMN 3apsl, JTyd CBETA, TOUCYHBI UCTOYHUK CBETA, siACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sipa MpU pelieHuu (U3NIECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHMTOB, DJJICKTPOMAarHUTHasE WHIAYKIUs, JCUCTBUE MATrHUTHOTO TIOJNS Ha
POBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepennus, audpakuuds W MOJSpHU3AlMsA  CBETa, JHCIEepCHUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAass W MCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYHD  MPOBOJMMOCTb  pPA3JIUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIEHUS (TPOIECCHI), MCHONB3Yys (U3MUYECKUE BEIUYUHBI:
JJIEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuiia, paboTa Toka,
WHAYKLIWS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUYECKOIO M MArHUTHOIO IIOJIEH, IMEPHOJ] MU YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHType, 3apsijl W CHJla TOKa B TIPOIECCE
TapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOSHUE U
ONTHYECKAasl CHUJIa JMH3bl, NMPU OIMHUCAHUM MPABUIBHO TPAKTOBATH (HU3UUYECKUIT
CMBICI UCIOJBb3YEMbIX BEIWYMH, HMX OOO3HAYEHHUS] W E€JIHUHMIIbL, YKa3bIBaTh
(dbopMyITBI, CBSI3BIBAIOIINE TAHHYIO PU3NYECKYIO BEIMUUHY C IPYTUMH BETHUYNHAMU;

ONMUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M IPOLECCHI, HCIOJIb3YS
¢u3nyueckre BENMYUHBI: CKOPOCTh AJIEKTPOMArHWUTHBIX BOJH, JJIMHA BOJIHBI M
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MoJypacnaga, SHEPrusl CBA3U



aTOMHBIX SIIEp, NPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
WCIIOIb3YEMbIX BEJIUYMH, MX OOO3HAYEHUs] U EIUHHUIIBI, YKa3blBaTh (OPMYIIHI,
CBA3BIBAIOIIME JIAaHHYIO (U3MYECKYIO BEJIMYMHY C JAPYTMMH BEJIUYUHAMM,
BBIYUCIISTh 3HaUeHUE (DU3NUECKON BEJIMUHNHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJNB3Yys (pusmyeckue
3aKOHBl W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MAPaIIEIbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
MHIYKIUHU, 3aKOH TPSIMOJUHEHHOT0 PacHpOCTPAHEHHs CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, YpaBHEHUE ODiHIITENWHa ans gororddexra,
3aKOH COXPAHEHMsSI DHEPrUH, 3aKOH COXPAHEHHsS MMITYJIbCA, 3aKOH COXPAHEHHS
AIEKTPUUECKOTr0 3apsjia, 3aKOH COXPAaHEHHs MacCOBOI0 4Hcia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO PAcCIMajia, MpU 3TOM pasziinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAXKEHUE U YCIOBHUS (TpaHHIlbl, 00JIaCTH)
IPUMEHUMOCTH;

OTpeeNIATh HANIPABJICHNE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIsI TPOBOJHUKA
C TOKOM, cuiibl AMrniepa u cuiibl JlopeHna;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITMIOJHATh OKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUH U
IPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmyupoBaTh MpodIeMy/3aauy ¥ TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUS, POBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYUIIECTBIISITH MPSMbIE U KOCBEHHBbIE U3MEPEHUS (PU3MUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEH N3MEPECHUN;

UCCJIeI0BATh 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C UCTIOIH30BAHUEM MPSMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEIMYMH B BHUJE TaOIUI] M TpaduKoOB,
JienaTh BBIBOJBI 110 PE3YyIbTaTaM HCCIIEI0BaHUS;

co0roaTh npaBuiIa 6€30MacHOro Tpyda MpU MPOBEACHUU HCCIEAOBAaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HUCCIIENOBATENLCKON U MPOEKTHOU
JESTENHHOCTH C WCIOB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1a0OpPaTOpHOTO
000pyTI0BaHMS;

pemaTth pacy€THbIE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKUE 3aKOHBI M TPUHIIAIIBI, HA OCHOBE aHaM3a YCJIOBHS 3a/1auu
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3MUYECKHE BEIMYMHBI U (POPMYIIHI,
HEeoOXoauMbIe NIt €€ pelIeHHs, TPOBOAUTH PAcUEThl U OIICHUBATH PEATHHOCTH
MOJIYYE€HHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha W3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3ndecKue sIBICHUs;

MCII0JIb30BaTh ITPU PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM ¥ HAy4YHO-TIOMYJIAPHOM HH(POpMALMM, TOJIYYEHHOW W3 Pa3InYHBIX
MCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTYyYaeMyI0 HH(OPMALHIO;

OOBSACHATh NPUHIUNBL JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3iuyaTh yCIOBUS UX O€30MACHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIaAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOLIErO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS 10 (PU3MKE B MOBCETHEBHOM KU3HU JJIs
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMHU
yCTpOMCTBaMU, JJIsi COXPAHEHHUS 37J0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B TpylNIe C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIaHUPOBaTh pPAa0OTy TIpYyNMbl, PALUOHAIBHO paclpeiessiTh OOA3aHHOCTH MU
IUIAHUPOBATH JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYyallUsAX, aJ€KBAaTHO OLICHHUBATH
BKJIa/1 K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne n/m P Kontpoiabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3zgen 1.®U3UKA U METObI HAYYHOTI'O NTIO3HAHUSA
bubmmoreka [IOK
11 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 1 https://m.edso0.ru/7f41bf72
Hroro no pazneny 1
Pa3znen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kinematitia 14 1 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia 13 L 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 11 1 1 httos://m.edsoo.ru/7FALbF72
54 JluHamuKa BpamaTeIbHOTO ABMXKEHUS 4 1
' TBEPJOrO Tesla. JJIEMEHThI CTaTUKH.
Uroro no pazaeny 42
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 13 1 bubnuoreka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
3.9 OCHOBBI TEPMOAMHAMUKH. ATperaTHbIE 16 1 3 bubnuorexa [IOK
' COCTOsIHUS BelecTBa. Pa3oBble MEPEXOIbI https://m.edsoo.ru/7f41bf72



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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

Hroro mno pazueny 29
Paznen 4.9JIEKTPOJUHAMHUKA
bu6mmoreka [{OK
4.1 1 1
HEKTPOCTATHIA > https://m.edsoo.ru/7f41bf72
42 [TocTossHHBIN 3IIEKTpUYECKHl TOK. TOKH B 13 5 bubnuorexa [JOK
' Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 28
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 102 11

I[TPOTPAMME



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIie
Ne n/m P Konrpoasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1.2JIEKTPOJUHAMHUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 14 5 bubnuotexa [JOK
' WHTYKIIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 14
Pa3znen 2. KOJIEBAHUS U BOJIHBI
MexaHudecKkue 1 eKTPOMArHUTHBIE bubnuoreka [JOK
2.1 19 1 1
KosieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 5 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
23 Onritka 17 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 43
Pasnea 3.0CHOBBI CIIELIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTHU
31 OCHOBBI crieMaNbHON TEOPUHU 4 bubnuoreka [JOK
' OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
41 DNeMeHThl KBaHTOBOW onNTUKU. M3imydyeHus 3 1 bubnunoreka [JOK
' U CIIEKTPBI. https://m.edso0.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

bubmuoreka [IOK
4.2 4
Crpoenne atoma hitps://m.eds00.ru/7f41c97¢
bu6mmoreka [{OK
4. A 1
3 TOMHOE PO > https://m.edsoo.ru/7f41c97c
Hroro no pazueny 27

Paznen 5S.9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 8 ng;;ﬁfg;?gﬁ £41c97¢
Hroro mo pazneny 8
Pa3nen 6.0bOBIIAIOLIEE IOBTOPEHUE

6.1 Oo6o0mmaromee MOBTOPEHNE 4 ]:tffsj:jlplﬁtgi)gg/sfﬂcg?c
Hroro no pazaeny 4
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
DJIeKTPOHHbIE
Mara uudposbie
KoanyecTBO 4acoB u3ydyeHus | oOpa3oBaTejibHbIE
Nen/m | Tema ypoka pecypcsl
Kontpoabusbie | IlpakTudeckue
Bceero P P
padoThI padoTsbI
®du3nKa — HayKa O IPUPO/IE.
Hayunsie MeTo 161 MO3HAHUS
bu6moreka [IOK
OKpy>karoiiero Mupa. Posib u mecto https://m.edsoo. ru/Ff0c32e?
1 U3UKU B (POPMHUPOBAHUH 1 o :
¢ ¢ P p N bu6mmoreka [IOK
COBPCMCHHOH HAYHHOM KapTHHBT https://m.edsoo.ru/ff0c33e6
MHpA, B TPAKTUYECKON JACATEITHHOCTH
monen
211 Mexanndeckoe apmkeHue. Cucrema 1 bubmuoreka [JOK
oTCYeTa. https://m.edsoo.ru/ff0c3508
CrocoObl onucaHuss MEXaHUYECKOTO
bu6mmoreka [JOK
32 IBIDKEHUS. TpaeKkTopus, myTh, 1 https://m.edsoo. ru/ff0c3508
nepeMeleHue. T '
PaBHOMEpHOE TIPAMONMHEITHOE
413 nBuxkeHne. CKopocTh U ypaBHEHHE 1 bubnuoreka [JOK
PaBHOMEPHOTI'O IIPSMOJIMHEWHOT O https://m.edso0.ru/ff0c3620
JIBHOKEHUS.
5/4 OTHOCHUTEIBHOCTh MEXaHUYECKOT'O 1 bubmuoreka [JOK
JIBIKCHHUSL. https://m.edsoo.ru/ff0c3508



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

6/5

[ToBTOpEHME N3YUEHHOT O MaTepUaa.
Pemenue 3amau.

716

PaBHOyCKOpEeHHOE IPSIMOJIMHEHHOE
JBH>KEHNE. MTHOBEHHAsI CKOPOCTb.
Yckopenue.

bubmmoreka [{OK
https://m.edsoo.ru/ff0c372e

8/7

PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE
nBuxkeHne. CKopocTb. YpaBHEHHE
PaBHOYCKOPEHHOI'O IPSIMOJIMHEHHOT O
JIBUKCHUSI.

9/8

CBoboaHOE nazieHne. Y cKkopeHue
CcBOOOIHOTO ITaICHUA

bu6moreka [IOK
https://m.edsoo.ru/ff0c39cc

10/9

JlabopaTtopHas pabota Ne 1
<<I/I3yquI/Ie JABMOKCHUS TECJIa,
OpOIIIEHHOTO TOPU3OHTATHLHOY

11/10

[ToBTOpEeHUE N3YyUEHHOTO MaTepHaa.
Pemenue 3amau.

12/11

KpuBonuHneitHoe ABUXEHHE.
JBr>keHre MaTepraibHON TOUKH 1O
OKPY>KHOCTH

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

13/12

Kunemaruka BpalmaTeJIbHOI'O
JBMOKEHMS. YTIIOBas U JIMHEWHAas
CKOPOCTH BpalllCHUS.

14/13

[ToBTOpEeHNE N3yUEHHOTO MaTepUaa.
Pemenue 3amau.

15/14

KonrtponbHas padora Ne 1.
«Kunemaruka»



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

IIpuHLIHII OTHOCUTENBHOCTH

16/1 lanunes. UnepuumanbHbie CUCTEMBI bubmmorexa HOK
. https://m.edsoo.ru/ffOc3be8
otcyeta. [lepBblii 3akoH HproTOHA
Macca tena. Cuna. [lpunnun
17/2 CYTIEPTIO3UIINH CHJT BpTo I(l)ﬁ 3aKOH bubmmorexa [OK
yrep 1 - 2TOP . https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepruabHON TOYKU
18/3 [ToBTOpEHNE M3yUEHHOTO MaTepHara.
Pemenue 3agau.
Tpernii 3akon HeroToHa miist bubmmoreka [{OK
19/4
MaTepHUaTbHBIX TOYEK. https://m.edsoo.ru/ff0c3be8
20/5 3aKoH BCeMHUpPHOro TaroteHus. Cumna bubmuorexa [JOK
TSHKECTH. https://m.edsoo.ru/ff0c3d00
[IepBas kocmudeckast CKopocTs. Bec bubnuoreka [IOK
21/6
tena. [leperpy3ku 1 HEBECOMOCTb. https://m.edsoo.ru/ff0c3d00
99/7 [ToBTOpEHUE U3yUEHHOTO MaTepHaa.
Pemenue 3amau.
938 Hedbopmarus. Cunia ynpyrocTy. bubnuoreka [JOK
3akoH ['yka. https://m.edsoo.ru/ff0c3e18
24/9 JlaGopaTtopHas pabota Ne 2.
«3mepeHne KeCTKOCTU Py KUHbBD)
Cuina tpenus. KoappuuneHT Tpenus.
25/10 Cuna CEH OTI/IBJ‘IGI(})I/(};IHH )51 BI/I)I:(CHI/II/I bubmmorexa [JOK
P pr https://m.edsoo.ru/ff0c3f76
TeNa B XKUIAKOCTU WM ra3e
JlabopatopHas padora Ne 3
26/11 «M3mepenne koaduimenta TpeHus
CKOJIbYKEHUSD)
27/12 [ToBTOpEHNE M3yUEeHHOTO MaTepHana.

Pemenue 3amau.



https://m.edsoo.ru/ff0c3be8
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/ff0c3f76

28/13

Konrtponsnast padora Ne 2.
«JluHaMuka»

29/1

NMnynbec MarepuaabHOU TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
HMITyJIbca. PEakTUBHOE IBUKEHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0c43d6

30/2

[ToBTOpEHUE N3YUYEHHOT O MaTepHaa.
Pemmenne 3amay.

31/3

Pabora 1 MOIITHOCTE CHJIBL.

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

32/3

Kunernueckast sneprus
MaTepuaabHO Touku. Teopema 06
W3MEHEHUH KUHETUYECKOW SHEPTUU

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

33/4

PaGota cunbl TSHKECTH U CUITBI
yOPYTOCTH

34/5

[TorenmmansHas 3HEPTUS.
[ToTennmuanpHas SHEPTHSI YIIPYTO
nehOpMUPOBAHHON MPY>KHHBI.
[ToTennuanpHas SHEpTUs Tea
BOJIM3H MMOBEPXHOCTH 3E€MJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc461a

35/6

IToreHnuanbHbIC U
HCIIOTCHIMAJIbHBIC CUJIBI. CBs13b
pa6OTLI HCIIOTCHIHUAJIBHBIX CHJI C
H3MEHEHHEM MEXaHHYeCKOM QHCPIun
CHCTEMBI Te1. 3aKOH COXPAaHCHHUA
MEXaHH4YEeCKOHI OHEPTIUun

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



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

36/7

JlaboparopHast pabota No
4«3yuenne 3aK0HA COXPaHEHUS
MEXaHUYECKON IHEPTUN

37/8

PaGora cuiel B osie TArOTEHUS.
[TorenruansHast SHEPTHS B MOJIC
TSTOTECHUSL.

38/9

[ToBTOpEHUE M3yUEHHOTO0 MaTepHara.

Pemmenne 3amay.

39/10

KonTponbhas pabota o teme
«3aKOHBI COXPAHEHHUSI B MEXAHHUKEY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

40/11

[TocTymarenbHOE U BpalaTeIbHOE
JBIKEHHUE a0COIFOTHO TBEPIOTO
Terma. MoMeHT cruibl. 11inedo cuiibl.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

41/12

YcnoBus paBHOBecHs TBEPIOTO Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

42/13

JlabGopaTtopHas pabota No5
«M3y4yeHne paBHOBECHS Tella MO/
JCWCTBUEM HECKOJIBKHX CHI)

43/14

[ToBTOpEHUE U3yUuEeHHOTO0 MaTepHaa.

Pemenue 3amgau.

44/1

OCHOBHBIE ITOJIOKEHHS

MOJ'ICKy.]'ISIpHO-KPIHGTH‘ICCKOﬁ TCOPHHU.

Bbpoynosckoe nemwxkenue. uddysus.
Macca mosnekyn. Konmndectso
BemecTBa. [loctossHHass ABoraapo

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

45/2

HOBTOpeHI/Ie HU3YUCHHOI'O MaTCpHraJia.

Pemenue 3amau.



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4dc2

Xapakrep ABUKECHUS U
B3aUMOJCHCTBHSA YAaCTHUI] BEIIECTBA.

46/3 .
Mogenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TENI
47/ Wneanpusiii raz 8 MKT. OcHoBHOE bu6mmoreka [{OK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
48/5 [ToBTOpEeHUE U3YUEHHOTO MaTepHara.
Pemienue 3amay.
TermmoBoe paBHOBecue. TemnepaTtypa
49/6 u e€ m3mepenue. [llkana remnepatyp
Henscus
AOcoIoTHas TemIepaTypa Kak Mmepa
50/7 cpenHel KUHETHYECKOU YHEPTUN bubmorexa HOK
p p https://m.edsoo.ru/ff0c511e
JBIKCHUST MOJICKY .
N3mMepenne ckopocTel MOJIEKYJI rasa.
51/8
Pemenue 3amau.
52/9 YpaBHenue Menpeneena- bubnuoreka [IOK
Knaneiipona https://m.edsoo.ru/ff0c511e
53/10 3akoH /lanpToHa. ["a30BBIC 3aKOHBI
54/11 H3onporiecchl B U1€alIbHOM ra3e u ux bu6mmoreka [JOK
rpagu4ecKoe mpeacTaBIcHUE https://m.edsoo.ru/ff0c570e
55/12 [ToBTOpEHUE M3yUuEeHHOTO MaTepHana.
Pemenue 3amau.
K 6orta Ne 4
56/13 OHTpOJIbHAs paboTa
«OcHoBHbIe nosioxenuss MKT»
BuyTpenuss sneprus
yiP P . bubmuoreka [JOK
57/14 TEPMOJIUHAMUYECKON CUCTEMBI U

croco0bl e€ u3MeHeHus] BHyTpeHHs s

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

OHEPIUA OAHOATOMHOI'O UACAIIBHOT'O

rasa
bubmmoreka [{OK
58/15 KonmuecTBo TemnoTe u padoTa. httos://m.edsoo.ru/ff0C5952
bubmmoreka [{OK
1 B

59/16 HARL TEIIOTIEpeaat https://m.edso0.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTH BEIIECTRA.

60/17 KonnuecTBo TEMIOTHI MpH bubnuoreka [JOK
Terionepenave. AnuadaTHbIN https://m.edsoo.ru/ff0c5c36
nporecc

61/18 [IepBblii 3aKOH TEPMOJUHAMUKH U bubnuoreka [JOK
€ro NPUMEHEHHUE K U30IpoIIeccaM https://m.edsoo.ru/ff0c5efc
HeobOpatumocTs mporieccoB B

62/19 npu (I)) e. Bropoii I3)aII<I0H bubamorexa LHOK

PHpOZE. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
[Mpunnun neiictus u KI1J remiooit bu6mmoreka [IOK
MamuHsbl. [{ukin Kapuo u ero KII/I. https://m.edsoo.ru/ff0c600a

63/20
DKOJIOTHYECKHUE TIPOOIEMBI bubmuoreka [JOK
TEIJIO3HEPTETUKU https://m.edsoo.ru/ff0c6938

64/21 [TapooGpa3oBaHue U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AGCONIOTHAs U OTHOCUTEIbHAS

65/22 BJI&YKHOCTh BO3/lyXa. HachleHHbIi bubnuoreka [IOK
nap. Kp. ma6 pabora Ne 6. https://m.edsoo.ru/ff0c64d8
«/3mepeHne BIaXKHOCTH BO3IyXa»

66/23 SIBneHnEe MOBEPXHOCTHOTO

HaTAXKCHUA. KaHI/IJ'IJIHpBI.



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

67/24

JlabopatopHast pabora Ne 7
«M3mepeHre moBEpXHOCTHOTO
HaTAXCHUA»

68/25

Teépnoe Teno. Kpucramnmueckue u
amop(HBbIC Tela. AHU30TPOITHUS
CBOMCTB KpHUCTaLIoB. Kuakue
kpuctaibsl. CoBpeMeHHbIE
MaTepuabl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c65f0

69/26

[naBnenue U KpUCTATUTU3ALMSL.

VY enpHas TenoTa NiaBJICHHUS.
CyOmumariusi. YpaBHEHHE TEMIIOBOTO
OanaHca.

bu6moreka [IOK
https://m.edsoo.ru/ff0c6708

70/27

JlabopatopHas pabora Ne 8.
«3mepenue yaenpHon
TETUTOEMKOCTH

71/28

[ToBTOpEeHUE M3YUEHHOTO MaTepHaa.
Pemenue 3amau.

72/29

Kontponbnas padota Ne 4 «OCHOBBI
TEPMOJMHAMUKHU. ArperaTHbie
COCTOSIHUS BEIIECTBA»

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

73/1

DIIeKTpU3aIus Tell. DICKTPUUECKUN
3apsn. JIBa Buga 31eKTpUUECKUX
3aps/10B. 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsia

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

74/2

B3aumoneiicteue 3apsiioB. 3aKoH
Kynona. ToueuHslii 2neKTpuuecKuii

3apsi

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

75/3

[ToBTOpEHUE U3yUEHHOTO MaTepHaa.

Pemenue 3amau.

76/4

DNEeKTpUYECKOE TOJIe.

77/5

Hanpsisk€HHOCTB 3IEKTPUYECKOTO
nosst. [IpuHnmn cynepnosunuu
3NEKTpUYECKuX nosiei. JInnun
HANPSKEHHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6df2

78/6

[ToBTOpEHNE M3yUyEHHOTO0 MaTepHaa.

Pemmenne 3amay.

7917

Pabota cui1 a5eKTpocTaTuIecKoro
I10JI4. HOTGHHI/IaJ'II)Haﬂ OHEPTUA TCIIa
B DJICKTPOCTATUYECKOM I0JIE

bu6moreka [IOK
https://m.edsoo.ru/ff0c6f00

80/8

ITorennuan. PasHOCTE MOTEHITNAIOB

bu6moreka [IOK
https://m.edsoo.ru/ff0c6f00

81/9

CBs13b MEX1y HANPSKEHHOCTHIO
ANIEKTPOCTATUYECKOTO MOJISI U
Pa3HOCTHIO OTEHIIHAJIOB.
DOKBUNOTEHLUATbHbBIE TTOBEPXHOCTH.

82/10

[ToBTOpEHUE U3yUEHHOTO0 MaTepHaa.

Pemenue 3amgau.

83/11

HpOBOI[HI/IKI/I, JUDBJICKTPUKH U
HOJ'IyrIpOBOI[HI/IKI/I.HpOBOI[HI/IKI/I n
JUBJICKTPHUKH B DJICKTPOCTATHUYICCKOM
I10JI€C. [[I/IC)HCKTPI/I‘ICCKEISI
MMPpOHUIACMOCTb.
aﬂeKTpOCTaTI/I‘{eCKaSI 3alguTa.

bubnuoreka [JOK
https://m.edsoo.ru/ffOc6bcc
bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018



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

84/12

OnexrpoémkocTs. Konnencarop.
DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7126

85/13

OHeprus 3apsKEHHOI0
KoHJieHcaTopa. [IpuHImn neicTBus u
MIPUMEHEHHE KOHEHCATOPOB.
3a3eMIiIeHHE AIEKTPONpruOOpOB

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0

86/14

[ToBTOpEHNE N3yUEHHOTO MaTEPHAIL.
Pemrenne 3anau.

87/15

Kontponbnas padota Ne 6 «OCHOBBI
ANIEKTPOCTATUKI

88/1

DIIEKTPUYECKUN TOK, YCIOBHS €TI0
cyniectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna Toka.

89/2

Hanpsioxenue. ConpoTuBiieHuUE.
3akoHn Oma Jyis ydacTKa LenHu.
DNEeKTPUYECKOE COMPOTUBIICHHUE.
DIEKTPUYECKUE LICTIH.
[TocnenoBarenbHOE M APATLIICIBHOE
COCIMHEHHMS TIPOBOTHUKOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

90/3

JlabGopaTtopHas padora Ne 9
«M3y4eHune nmocie0BaTeIbHOTO U
MapaieIbHOTO COCTNHCHHUS
MIPOBOJIHUKOBY

91/4

PaGoTta 1 MOITHOCTB AIIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenua

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

92/5

3akoH OMa Jyist TOJTHOM (3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
3aMBbIKaHHC.

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc7ae0

93/6

Jlaboparophast pabora Ne 10
«M3mepenne D/]C ncrounuka Toka u
€r0 BHYTPEHHETO COIPOTHUBIICHUS

94/7

DneKTpOHHas IPOBOJAUMOCTD
TBEP/IBIX METAILIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAJJIOB OT
temrneparypbl. CBEpXIIpPOBOANMOCTh

95/8

DIIEKTPUYECKNUN TOK B BaKyyMe.
CBoliCcTBa DIIEKTPOHHBIX ITYYKOB

[TonynpoBoAHWKH, UX COOCTBEHHAS U
MIPUMECHAsI POBOAUMOCTb.

bu6moreka [IOK
https://m.edsoo.ru/ffOc84ae

96/9

CaoiicTBa p—Nn-niepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

97/10

DIIEKTPUYECKHI TOK B BaKyyMe.
DneKTpOHHO-Ty4YeBas TpyoOka

98/11

DIIEKTPUYECKUI TOK B paCTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOLUALIMSL.
DNeKTpoIn3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

99/12

Jlabopatopnas padora Ne 11
«M3MepeHHe IIEMEHTAPHOTO 3apsiar»

100/13

DNEeKTpUUECKUN TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Monnus. I1mazma

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae



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

101 PesepsHbiii ypok. "IloBTOpenue u 1 bubnuorexa [JOK
0000IIIeHIe MaTepraliay https://m.edsoo.ru/ff0c8c56
PesepBHeIit ypok. O6o0mIaromuii bubnmoreka [JOK
102 1
ypok 1o teMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 102 11

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Nen/m | Tema ypoka Konrtpoiasbubie | IlpakTHyeckue Aata tupponble
Bcero u3ydeHnusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI pecypesI

[TocTossHHBIC MarHUTHI U UX

1 B3auMo/ieiicTBre. MarauTHoe 1oJie. 1 bubmmoreka [{OK
BexTtop MarHUTHON UHIYKIIHAH. https://m.edso0.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIUH
MarauTHO€ 1oJie MPOBOJIHUKA C
TokoM. OmbIT Dpcrena.
B3anmopeiicTBre MpOBOAHUKOB C
TOKOM. JleiicTBue MarHUTHOTO IOJIS bubmuorexa [JOK

2 1
Ha MPOBOJHUK ¢ TOKOM. Cuia https://m.edsoo.ru/ff0c98fe
Awmrnepa. DJIeKTPOU3MEPUTEIbHBIE
MPUOOPHI. DINEKTPOMATHUTHI,
3JIEKTPOJBUTATEb.
JlelicTBME€ MarHUTHOTO TOJISl HA
JIBIDKYIIYIOCS 3apsHKEHHY IO

3 gactuiy. Cuna Jlopenma. Pabota 1 bubmorexa HOK

https://m.edsoo.ru/ff0c9df4

cunbl JlopeHua. Yckopurenu
3JIEMEHTAPHBIX YACTHUI]
MaruuTHbIe CBOMCTBA BEILIECTBA.
ITocTosiHHBIE

4 Marauthbl.JIaboparopHas paboTa Ne 1 1 bubnuoreka [IOK
1 «ccnenoBanue neiicTBUA https://m.edsoo.ru/ff0c9acO
MAarHUTHOTO MOJISI HA IPOBOJIHUK C
TOKOM»



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

IToBTOpPEHME U3YYEHHOTO
Marepuana. Pemenve 3anau

DneKTpoMarHuTHast UHYKIIHS.
[ToToKk BEeKTOpa MarHUTHOM
uaaykuuu. DJ1C uHAYKIIU

HamnpasneHnne HHIyKIIMOHHOTO TOKA.

[IpaBuno Jlenna. 3akoH
3JEKTPOMArHUTHON UHYKIIMH
®dapanes

JlabopatopHas pabota Ne 2
«HccnenoBanue SIBJICHUS
3J'IGKTpOMaFHI/ITHOI\/’I HUHAYKOUN»

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

[ToBTOpEHME N3yUEHHOTO
Marepuana. Pemenue 3agau

10

BuxpeBoe anexTpudeckoe mose.
OJIC MHOYKIMYU B IBMOKYIIINXCS
MPOBOHMKAX. MHAYKIITMOHHAS TICYb

11

[ToBTOpEHUE U3yUEHHOTO
Matepuana. Pemenue 3agau

12

NuaykTuBHOCTH. SBieHUE
camonHykuuu. J1C
CaMOUHIYKIMH. DHEPIHst

MAr"gvTHOI'O I10JIA KaTyIIKU C TOKOM.

9J'ICKTpOMal"HI/ITHOC I10JI€

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

13

HOBTOpCHI/Ie HU3YUCHHOT'O
Marepuaia. Pemienue 3agay.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

14

Tect o Teme: «MaraHuTHOE I10JIE.
DIEeKTpOMarHuTHask UHIYKIUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58



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

15/1

CBOOOIHBIE MEXAHUYECKUE
Kose0anusl.

16/2

lapmonndeckue KoeOaHmsl.
YpaBHEHHE rapMOHUYECKHUX
konebanuii. [IpeBpainieHue sHeprun

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcaf06

17/3

[ToBTOpEHME N3yUEHHOTO
Marepuana. Pemenue 3anau

18/4

JlabopaTtopHas pabota Ne 3
«HccnenoBanne 3aBUCUMOCTH
neprojia MaliblX KoseOaHuil rpysa
Ha HUTHU OT AJIMHBI HUTU U MACCHI
rpy3a»

19/5

3aTyxa}01uI/Ie %1 BI)IH}’)K}IGHHI)IC
KoJiebanus. Pesonanc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

20/6

[ToBTOpEHME N3YUEHHOTO
Marepuana. Pemenue 3anay.

21/7

Kontponbnas padora Ne 1
«DNEKTPOMArHUTHAS UHTYKITHSL.
MexaHnuecKue KojaeOaHMs.»

22/8

KonebarenbHbli KOHTYD.
CB0OOOIHBIE ANEKTPOMATrHUTHBIE
Kosie0aHus B UACaTbHOM
Kose0aTeIbHOM KOHTYpE.

bubmuoreka [JOK
https://m.edsoo.ru/ffOch820

23/9

Amnanorus MCKIAY MCXaHNYCCKUMH U
QJICKTPOMArHuTHBIMHU KOJIEOAHUSIMHU

bubnuoreka [JOK
https://m.edsoo.ru/ffOcb820

24/10

I'apmMoHMYECKHE DIIEKTPOMArHUTHBIE
konebanus. ®opmyna TomcoHa.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

3aKOH COXpaHEHMsI SHEPTUU B
U/IealIbHOM K0J1e0aTeIbHOM KOHTYpE

25/11

[ToBTOpEHME U3yYEHHOTO
Marepuania. Pemenue 3anau

26/12

IIepemeHHBIH TOK.
CuHycouJabHbIN IEPEMEHHBIN TOK.
MOIHOCTh IEPEMEHHOTO TOKA.
AMIUINTYJHOE U JENCTBYIOLIEE
3HAQ4YEHHUE CHJIBI TOKA U HANPSKEHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbd34

27/13

Konpaencarop u karymka
WHIyKTUBHOCTH B IIETIH
MEPEMEHHOI0 TOKa.

28/14

Pe3onaHC B 2JIEKTpUYECKON LIETIH.

29/15

[ToBTOpEHME N3YUEHHOTO
Marepuana. Pemenue 3agay.

30/16

I'enepaTop nepeMeHHOTO
tokaTpanchopmatop.

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

31/17

[IpousBocTBO, Nepenaya u
oTpebIeHUE PIEKTPUUECKOI
sHepruu. JInHuii snekTponepeaayd

32/18

DKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOACTBEC JICKTPOIHCPIUH.
KynLTypa HCIIOJIb30BaHUA
QJICKTPOOHCPIUA B HOBCCI[HGBHOﬁ
KHN3HH

33/19

HOBTOpeHI/Ie HU3YUCHHOT'O MaTcpurajia

34/1

MexaHnyecKue BOJIHBI, yCIOBUS
pacnpoctpanenus. Ilepuon.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

CkopocTb pacnipocTpaHEHUS U
JuliHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI

35/2

3Byk. CkopocTh 3ByKa. I'poMKOCTh
3ByKa. BricoTa ToHa. TemOp 3ByKka

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cccOc

36/3

WNurtepdepennuus, nudpakuus u
MOJIAPU3ALIMS MEXaHUYECKUX BOJIH.

37/4

SHCKTPOMaFHI/ITHI)IG BOJIHBI, UX
CBOICTBA U CKOPOCTh. [IIkama
OJICKTPOMArdHuTHBIX BOJIH

bubmmoreka [{OK
https://m.edsoo.ru/ffOccfe0

37/5

DKcrepuMeHTalIbHOE OOHapy KEeHHe
AJIEKTPOMArHUTHBIX BOJIH.
[InmoTHOCTH MOTOKA
JIEKTPOMArHUTHOTO U3ITy4EHUS

38/6

[IpuHIATIBI paTUOCBS3U U
TEIEBUICHUSL.

39/7

Pa3BuTune cpeacTs cBA3m.
Pagnomoxkamyst.

40/1

Pa3BuTHe B3riI10B Ha IPUPOAY
cBeta. CKOpOCTb CBETA.
[IpsimonmHENHOE pacpocTpaHEHHUE
CBETa B OJTHOPOJIHOM cpere.
ToueuHslil ©ICTOYHUK cBeTa. JIyu
cBeTa

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

41/2

OTtpaxxeHue cBera. 3aKOHbI
oTtpaxkeHus ceta. [loctpoenue
M300paKeHUi B IIIOCKOM 3epKaje

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

IIpenomienue ceera. [lonnoe
BHYTPEHHEE OTPAKEHUE.

bu6mmoreka [IOK

42/3
[IpenenpHblil yroa NOJHOrO https://m.edsoo.ru/ff0cd7{6
BHYTPECHHET'O OTPAKCHUS
JlaboparopHas pabota Ne 4
43/4 «M3mepenne mokasarens bubmorexa LHOK
p https://m.edsoo.ru/ff0cd67a
TIPEIIOMJICHHUS CTEKIIa
JIunzel. [locTpoenue n3odpaxeHuit
44/5 B nH3e. OnTHYecKue mpruodopsl U bubnuoreka [JOK
YCTPOMCTBA U YCIIOBUS UX https://m.edsoo.ru/ffOcddle
0€3011acHOr0 MPUMEHEHUS
45/6 ®opMysa TOHKOM JINH3BI. bubnuoreka [IOK
VYBennueHue JIuH3bI https://m.edsoo.ru/ffOcdd1e
JlabopatopHas padora Ne 5
4617 «HccnegoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
47/8
Oecnoro ceera. LIBer.
48/9 Hurepdepennus creta
bu6mmoreka [JOK
49/10 .
/ Jlacpparuns ceeta https://m.edsoo.ru/ffOced22
50/11 JlabopatopHas padora Ne 6
«Habnronenue nucrnepcuu cBeTay
51/12 JludpakuroHHas peméTka.
59/13 [ToBTOpEHUE U3yUEHHOTO

Marepuaia. Pemtenue 3amau



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

53/14

JlabopatopHast pabora Ne 7
«3mepeHune JUIMHBI CBETOBOU
BOJIHBI»

54/15

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonspuzanusa ceera

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcf02e

55/16

[ToBTOpEHME N3yUEHHOTO
Marepuana. Pemenue 3anau

57/17

KonTponbhas padorta Ne 2
«CBETOBBIE BOJIHBI»

58/1

I'panu1pl MPUMEHUMOCTH
KJIACCHYECKON MEXaHUKH.
[TocTynatel cnenuanbHON TEOPUU
OTHOCHUTENIbHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0cf862

59/2

OTHOCHUTEIHHOCTE
OJTHOBPEMEHHOCTH. 3aMeIJIeHNe
BPEMEHH U COKpAITICHUE JTTHHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

60/3

DHEPrusi ¥ UMITYJIbC
pPENATUBUCTCKOM yacTullbl. CBA3b
MacChl C DHEPTUEH U UMITYJIBCOM.
DHeprus NoKos

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

61/4

0O0600611eH1e TeMBI « OCHOBEI
CICIHAIbHON TeOpUn
OTHOCHUTEIBLHOCTIY. Pemenne 3amau

62/1

Bunpl nznyyenuit. Uctounuku
U3JIy4YEHUHN.

63/2

Crnextpel. Bunpl criekTpos.
CrnexTpaibHbII aHaIN3.



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

JlabopatopHas pabora Ne 8

64/3 «Habnronenne CIuIonHOro u
JIMHEWYaTOr 0 CIIEKTPOBY
OTKpbITHE U HCCIIE0BAaHUE
bu6mmoreka [{OK
4 . A.T.
65/ orospexra. Onbrrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl Gotodrddekra. YpaBHeHHE
66/5 3171HHIT€§H21 H(lf)l(b(bOToa(b(i@)eKTa brbmmorexa [OK
g ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» gorosddexra
®otonsl. ®opmyna [1nanka.
DHeprus ¥ UMIYJIsC GOTOHA.
TexHu4eckue ycTpoicTea u bubnuoreka [IOK
67/6
MPAKTUYECKOE MPUMEHEHHE:! https://m.edsoo.ru/ffOcfel6
dboTosnemMenHT, (OTONATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
HaBnenne ceera. OnbiTol I1. H.
68/7 JleGeneBa. XuMuueckoe IeUCTBUE bubmmorexa [OK
) https://m.edsoo.ru/ff0d04a6
cBeTa
69/8 [ToBTOpEHME N3YUEHHOTO bubnuoreka [JOK
Marepuana. Pemenue 3agau https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OBITE
70/1 Pezepdopna no paccesnuro o- Bubmiorexa OK
PPOP P https://m.edsoo.ru/ff0d091a
yactull. [lnanerapnast Mojienb aToMa
bubmuoreka [JOK
71/2 I1 b
OCTYIIFTHE bOpa https://m.edsoo.ru/ff0dOafa
N3nyyenue u norsomeHue GoToHOB
Y B ¢ bubnmuoreka [JOK
7213 IIpH NIEPEXOE aToMa C OJTHOTO

YPOBHS SHEPTMH Ha Apyroi. Jlazepsl

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cfe16
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

73/4

BouiHOBBIE CBOMCTBA yacTull. BoJiHbI
ne bpoia. KopnyckynsipHo-
BOJTHOBOM ayanu3M. CIIOHTaHHOE U
BBIHY)X/ICHHOE U3JIyYCHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

74/1

OTKpbITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPE/IeNICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHUA

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

75/2

CgoiictBa anbda-, 6era-, raMmma-
n3nydeHus. Biusaue
PaIMOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBI

76/3

OTKphITHE TPOTOHA U HEUTPOHA.
N3oTonsl. Moniens ctpoeHust
aTOMHOTO SiApa

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

77/4

3aKOH paInOaKTUBHOTO pacmaja.
[Tepuona monypacnana. Anbda-
pacnaa. DNeKTPOHHbBINA U
MMO3UTPOHHBIN OeTa-pacmaj. ['amma-
U3Iy4yeHue

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

78/5

[ToBTOpEHUE U3yUEHHOTO
Matepuana. Pemenue 3agau

79/6

DHeprus CBA3U HYKIOHOB B siIpe.
SnepHble peakuu.

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

80/7

Henenue saaep ypana. Llennsie
SIEPHBIE PEAKLINH.



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

Snepusrii peakrop. [Ipobaemsr,

81/8 MEPCIEKTUBBI, KOOI HUECKHE
ACIEKTHI SJEPHON SHEPTETUKHU
82/9 [ToBTOpEHME N3YYEHHOTO
Marepuania. Pemenue 3anau
83/10 KonTponsHas padora Ne 3
«KBanToBas u siiepHas pusuka
Mertobl HaOMIOICHUS U
84/11 pEerucTpaIyu dIeMEeHTaPHBIX
YaCTHII.
bu6moreka [IOK
85/12 DJIEMEHTAPHEIE YACTHILEL. https://m.edsoo.ru/ff0d0e38
86/13 OTKphITHE TO3UTPOHA.
AHTHUacTHIIA.
87/14 Jlenrronsl. Anponsl. KBapku.
DyHIaMEeHTaIbHbIE
88/15 B3auMozeiicteus. EquHCTBO bubmmorexa [OK
. https://m.edsoo.ru/ff0d0e38
(bU3UYECKOI KapTUHBI MUPA.
Bun 38é3nnoro ne6a. Co3pesaus,
89/1 SIpPKUE 3BE3/1bI, IUIAHETHI, UX
BUaMMOE JaBmkeHue. CollHeuHast
cucTeMa
90/2 Connue. CoaHedHass aKTUBHOCTb.
Uctounuk suepruu CoJiHila u 3BE3]1
3BE3/1bI, ©X OCHOBHBIE
91/3 XapaKTEPUCTUKH. 3BE3/bI TIIaBHOU

IOCICI0BATCIBbHOCTH. BHYTpeHHee

ctpoenue 3B&31. CoBpeMeHHbIE



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

MIPEJICTABJICHHS O IPOUCXOXKICHUU H
sposrroru CoTHIA U 3BE3]Q

92/4

Mneunsiii [1yTe — Hama
TI'amaktuka. ITomoxenne u
nemkenue ConHia B ["amakTuke

93/5

lNamaktukn. Y€pHble ABIPBI B sApax
TaJaKTUK

94/6

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe uzmydeHue.
MeraranakTuka

95/7

Kontponbras padota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

96/8

Hepemennsie mpo6iieMbl
aCTPOHOMHH

97/1

O6o6maronuii ypok. Ponb dhusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOM cdepax nesiTeIbHOCTH
YyeJIoBeKa

98/2

O6o6matomuit ypok. Ponb u Mmecto
(U3HMKHN ¥ aCTPOHOMHUH B
COBPEMEHHOI HAyYHOUH KapTUHE
MHUpa

99/3

O6o0mmaronuit ypok. Posb
(bu3MUeCcKOi TeopHH B
(bopMUpOBaHNY MPEICTABICHHUH O
¢bu3MyuecKoit KapTHHE MUpPa




100/4

O6o0mmaromuit ypok. Mecto
(bu3n4IecKoil KapTHHBI MHUpA B
00IIIeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUI O IPUPOJIE

101

PesepBHBbI ypok. MarauTHoe 1ose.
DNeKTpOMarHuTHas WHIYKITUS
Onruka. OCHOBHI CITEIHATBHOM
TEOPHUH OTHOCUTEIHHOCTH

102

Pesepnbiit ypok. KBantoBas ¢uzuka.
DNIeMEHTHI aCTPOHOMUU U
acTpopHU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

1. I'.A. Maxumes, b. b. Byxosues, H.H. Corckuit ®uzuka 10 k1. duzuxa 10
kjacc. ba3oBblil U yriyOneHHbIH ypoBeHb. YueOHUK. Mockaa.
[Ipocsemenue, 2020 r.

2. I'.4l. Mskuies, b.b. byxoBues, B.M. Uapyrun ®u3uka 11 kinacc. bazossiii
U yriyOneHHblld ypoBeHb. YueOouuk. Mocksa. [Ipocsemenue. 2020 r.

3. A.IL PemmkeBuu. CoopHuK 3a1au o pusuke. Mocksa, Ipoda, 2005 - 2019
r.

4. Co6opHuk 3aaa4 no ¢usuke ag 9 — 11 knaccos. CocraBurens ['.H.
CrenanoBa. M.: «IIpocBenienue», 1996 r.

5. 3amanus oOpazoBaTenbHOro noprana Pemry ET'D

METOANUYECKHUE MATEPUAJIBI 1JIA YUUTEJIA

6. I'.5. Maxumes, b. b. byxosues, H.H. Corckuit ®uzuka 10 k1. duzuxa 10
kiacc. ba3oBblil U yriyONeHHBIN YPOBEHDb. Y UeOHUK.
Mockaa.ITpocsemenue, 2020

7. T'.5l. Msaxues, b.b. Byxosues, B.M. Hapyrun ®usuka 11 knacc. bazobiii
U yriyOJieHHBINH ypoBeHb. YueOHuk. Mocksa. [IpocBemenue. 2020

8. A.IL PeimkeBuu. COopHUK 3a1a4 no ¢usuke. Mocksa, poda, 2005 - 2019
r.

9. Co6opnuk 3ama4 o ¢pusuke 1t 9 — 11 kmaccos. CocraBurens [.H.
CrenanoBa. M.: «IIpocBenienue», 1996 r.

10. IO.A. CaypoB. Dwusuka. [loypounsie pazpadotku. 10 knacc. [Tocobue nis
obmeoOpa3oBarenbHBIX opranu3aiuii. Mocksa. [Ipocsemenne. 2015

11.10.A. CaypoB. ®usuka. [loypounsie pazpadotku. 11 kmacc. [Tocodue mis
o01reo0pazoBaTenbHBIX Opranu3anuii. ba3oBblil U yriTyOJI€HHBIN YPOBEHb.
Mockaa. [Ipocsemenue. 2017 r.

12.COopHHK TECTOBBIX 3aJJaHUH JJISI TEMATUYECKOTO U UTOTOBOTO KOHTPOJIS.
®usuka 10 knace. M.: «Mutennext-Lentp», 2004 r.

13.C.M. Annpromeuxus, A.C. CnyxaeBckuit. ®uzuka. «KoHCTpyKTOp»
CaMOCTOSITEJIbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmacchl.

14. [locobue g yuureneit. M.: Ilpocsemenue, 2010



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

HNurepHer-pecypcebl

1. JKuBas ¢usmka: oOyuaromas nporpamma. http://www.int-

edu.ru/soft/fiz.html

2. Ypoku ¢pu3MKu ¢ ucnoiib3oBanueMm MHrepHera.
http://www.phizinter.chat.ru/
®uzunka.ru. http://www.fizika.ru/
dwusuka: Koyieknus onbIToB. Nttp://experiment.edu.ru/
®du3zrka: MeKTPOHHAs KOJUIEKIUS OTBITOB.

ok~ w

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

o

Karasor ccbutok Ha pecypebl o pusukenttp://www.ivanovo.ac.ru/phys

7. BecriaTHbIe 00y4aroIIUe MPOrPaMMBbl 10
¢dusukehttp://www.history.ru/freeph.htm

8. JlabGopaTtopHbie paboThl 10 Pu3uke. BupTyanbHblie 1abopaTopHbIe
paboTsL.hitp://phdep.ifmo.ru

9. Anmmarnus Gu3ruecKuX nporeccoB o0BsicHeHusamu.http://physics.nad.ru

10.dusnueckas >Humknoneaus  http://www.elmaagn.chalmers.se/%7eigor
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