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HOACHUTEJIBHAA 3AITMCKA

[Iporpamma 1o Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOILero
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJOXKEHUU M TpeOOBaHUM K pe3yibTaTaM
OCBOCHMSI OCHOBHOHM 00pa3oBaTeIbHOUM Mporpammsbl, mnpenactaBieHHbIX B OI'OC
COO, a Ttakxe ¢ ydéroM (enepanbHOW padboyel NPOrpaMMmbl BOCIHUTAHUS H
KOHUENIMU TpernojaBanusi yuyeoHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickon denepanuu, peaTM3yIOIIMX OCHOBHBIE
o0Opa3oBaTeIbHBIC MPOTPAMMBEI.

Conmepxanue mporpamMmbl MO (PU3MKE HaMpaBiIeHO Ha (QOpMHUpPOBAHUE
€CTEeCTBEHHO-HAyYHOM KapTUHbI Mupa oOydaromuxcs 10-11 xkmaccoB mnpwu
oOydeHnn ux ¢u3nKe Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESTEILHOCTHOTO
noaxona. [Iporpamma mo ¢usuke coorBerctByeT TpeboBanusiM OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TMPEJIMETHbIM U METANpeJAMETHBIM pe3yJibTaTam
oOy4eHHMsI, a TakKe YYUTBHIBAET HEOOXOAMMOCTb peaIM3alUU MEKIPEIMETHBIX
CBsA3€H (U3MKU C €CTECTBEHHO-HayYHbIMH YYE€OHBIMU TipenMeramu. B Heit
OIPENENSAIOTCS OCHOBHBIC LIETH M3y4YeHHUs] (PU3UKH Ha YPOBHE CPEAHErO OOIIEro
o0pa3oBaHus, TUIAHUPYEMbIE PE3YJbTAaThl OCBOEHUS Kypca (U3UKHU: JIMYHOCTHBIE,
MeTarpeMeTHbIe, ITpeAMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma o pusuke BKIIOYAELT:

e ITAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca Gpu3nku Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3yAbTAThI MO rojjaM 00yUYEeHUS;

e cojepxaHue yueoHoro npeamera «duzuka» no rogaMm o0ydeHusI.

Odu3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIMAas B
KauecTBE y4eOHOIo MpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAaJ B CUCTEMY
3HaHHUI 00 okpy»xaromiemM Mupe. IIIKoapHbIN Kypc (PU3UMKH — CUCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MTOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB U SBICHUH, H3y4aeMbIX XHMHUEH, OHOJIOTHEH,
busznueckoir reorpadueid u actpoHomued. lcnonb3oBaHME U AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  OMpeAeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTWM B cdepe IHEPreTUKH, TPaHCIOPTa, OCBOCHHUS
KOCMOCA, TMOJIyYEHHUsI HOBBIX MATEpHUAJIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3nku BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHHUE €CTECTBEHHO-
HAYYHOM KapTUHBI Mupa oOydarommxcs, B (OpPMUPOBAHHWE YMEHHI NPUMEHATH
HAyYHBIN METO/]T TO3HAHUS MTPH BHIMOJIHEHUU UMHU YUE€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢usukum sl YpOBHS CpEIHEro o0O0IIero ooOpa3oBaHUs
MOJIOKEH PAJl UJIeH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK MPUHIUIBI €ro
OCTPOECHMUS.



Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3fesioB (DU3UKU, BKIIIOYAET KaK
BOIPOCHI KJITACCUIECKOM, TaK M COBPEMEHHOM (PU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW Mmarepuan Kypca (pU3uKH
o0BeAMHEH BOKPYr (u3nyecKuX Teopuid. Benymmm B Kypce sBIseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BEIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanusi TpearnosiaraeT HCMOIb30BaHUE
I'YMaHUTAPHOTO TMOTEHIHala (PU3NYECKON HAyKH, OCMBICIECHUE CBSA3M PA3BUTHUSA
¢u3ukn Cc pa3BUTHEM OOILIECTBA, a TaKXkKe C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTHUYECKUMU TIPOOIEMaMH.

Hoess  npuxnaonou  uanpasnennocmu. Kypc Qusuku  mnpesarnosnaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTWYECKHMX MPUIIOKEHUN
U3YUYECHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss NOCPEACTBOM BBEIEHUS AJIEMEHTOB
COJIEp)KaHMsI, TOCBSIIEHHBIX SKOJOTMYECKMM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKW M TEXHOJIOTHMM, a Takke OOCYXICHUS
po0JIeM palMoOHAIBLHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTHYECKON O€30MaCHOCTH.

CrepXHEBBIMH 3JIEMEHTAaMHU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pu3nyeckue Teopuu (HOopMUpOBAHHME MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUSI (PU3NUYECKOU TeOpUH, poiu (yHAaMEHTAIbHBIX 3aKOHOB U
MPUHLUINOB B  COBPEMEHHBIX MPEJACTABICHUSX O TMPUPOJE, TpaHULAX
MPUMEHUMOCTH TEOPUH, [JIi ONUCAHMSI €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CHuCTeMHO-AeSTEIbHOCTHBIN TOJIX0/ B Kypce (DM3UKHU peanu3yeTcss mpexe
BCEro 3a CYET OpraHu3allid SKCIIEPUMEHTABHOM AESITeTbHOCTH O0YyYaroIIUXCs.
Jlns  GazoBoro ypoBHS Kypca (HU3MKM — 3TO HCHOJb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIa0OpaTOpHBIX padoT,
KOTOpbIE B MporpamMme 1o (usnke oObEeIUHEHbI B OOUIUN CIUCOK yYEHHYECKHX
MIPaKTUYECKUX padoT. BblaeneHne B yka3aHHOM IEepeyHe JadopaTOpHBIX padoT,
MPOBOJUMBIX JUIsI KOHTPOJS M  OUEHKH, OCYUIECTBJISETCS YYaCTHUKAMH
o0pa3oBaTeIbHOTO TMpollecca MCXOJ M3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHamieHuss kKaOuHera ¢usmku. [lpm 3TOM  oOOecrieunBaeTCs  OBJIAJICHUE
OOYYaIOIIMMHUCST YMEHUSIMUA TPOBOJUTH KOCBEHHBIC WM3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEM (U3MYECKMX BEIMYMH M TOCTAaHOBKY OIBITOB IO IIPOBEPKE
NPEIJI0’KEHHBIX TUTIOTES.

Bonpioe BHHUMaHUE YyAENSETCS PEIIEHUI0 PACUETHBIX W KAYECTBEHHBIX
3amad. IIpyu 3TOM U1l pacyETHBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4d C SBHO
3a/1aHHOM (PU3UYECKON MOJIENBIO, TO3BOJISIONINE IPUMEHATh U3YUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK W HWHTErpUpYs 3HAHUS U3
pa3HbIX pa3nenoB. s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCA 3aJaHUs Ha
OO0BsICHEHHE MpOTeKaHusi (U3NYECKUX SIBICHUH M MPOLIECCOB B OKPYXKAIOUIEi
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKONH MOACIM [JIsi CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPIOC COO k wmarepuanbHO-
TEXHUYECKOMY OOEeCIeueHn0 ydeOHOro rpoiecca 0a30Bblil YpOBEHb Kypca
bu3MKHU HA YPOBHE CPEAHEr0 OOIIEro o0pa3oBaHUs TOJDKEH U3Y4aThCsl B YCIOBHUAX
OpeIMETHOro KaOuHeTa (U3MKU WM B YCIOBUSIX HHTETPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-Hay4HOro Iukia. B kabunere (U3HKK TOKHO OBITH
HEeoOXomuMoe J1abopaTopHOe OO0OpYAOBaHWE ISl BBITIOJIHCHHUS YKa3aHHBIX B
nporpamMme 1o (pU3NKe YICHHYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOES
o0opyioBaHUE.

JlemoHcTpanimonHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUU C
MPUHITUTIOM MWHUMAJIBHON JOCTATOYHOCTA H  O0OECIEYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B TporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTpAIUN IS
UCCIICIOBAHUSA  HW3Y4YaeMbIX  SIBICHUH MW  MPOIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTabHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHEHUI.

JlabopatopHoe 00OpynOBaHHE JII YUYCHUUYECKHX MPAKTUYECKUX padoT
dopmupyeTcsi B BHIE TEMaTHUYECKMX KOMILJIEKTOB M O0OECredynBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUICKTHI
71a00paTopHOro 00OPYIOBaHUS JOJKHBI OBITH ITOCTPOCHBI Ha KOMILICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M NU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(POBBIX J1A00PATOPHIl.

OCHOBHBIMHU LEJIAMH U3y4eHUsl (PU3UKH B 0011IEM 00pa30BAHUU SIBIISIOTCSA:

e (opmupoBaHue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCS K HAYYHOMY
W3YYCHHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUS U (popMuUpoBaHUe
MCCJIEIOBATEIHCKOT0 OTHOIIEHUS K OKPY KAIOITUM SIBIICHUSM;

e (opmMupoBaHHEe HAYYHOrO MHUPOBO33PEHHsI KaK pe3yjibTaTa HW3y4YCHUS
OCHOB CTPOCHHS MaTepu U (yHIAMEHTATBHBIX 3aKOHOB (DU3UKU;

e (opmupoBanue yMeHHUN OOBSCHITH SIBJICHUS C  HCIIOIB30BAaHUEM
bu3nUecKnX 3HAaHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeaCTaBIECHUNH O PONMM (PU3UKU IS PA3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHH.

JlocTmkeHne HTUX Ieneld obecreunBaeTcsl peleHueM CIEeIYIOIMNUX 3a71ad B

npolecce U3y4eHus Kypca pU3UKHU Ha YPOBHE CpelHEro o0Iiero oopa3oBaHus:



e TMpuOOpETEHUE  CHUCTEMBbl  3HAHUU 00 odumx  (pusnyeckux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHSIX, BKJTIOYAS MEXaHHUKY,
MOJICKYJSIpHYIO  (PM3WKY, DSJIEKTPOJWHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(YHU3UKH;

e (opmMupoBaHMEe yMEHHI TPUMEHATH TEOPETHUYCCKHE 3HAHUSA IS
OoOBbsicCHEHUS (PU3WYECKUX SBIEHUW B TPUPOAE € IS TPHUHITHUS
MMPAKTUYECKUX PELICHHUU B IIOBCEIHEBHOMW KU3HU,

e OCBOCHHE CMOCOOOB pEUICHUS pa3IUYHBIX 3a/Jad C SBHO 3aJaHHOUN
dbusndeckol Monenblo, 3adad, IMOAPa3yMEBAIOUINX CaMOCTOSTEIHLHOE
co3iaHure PU3NYecKor MOJIeNU, aJIeKBaTHOW YCIIOBUSIM 33J1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB W MPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEJILHOTO IUIAHWPOBAHUS M TMPOBEIACHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIN3a W WHTEpIpeTanuu uHdOpMaIuy,
OIpeieIeHHsI TOCTOBEPHOCTH MOTYYEHHOTO Pe3yabTaTa;

e CO3/IaHUE YCJIOBHUM MJIsi pPa3BUTHUS YMEHUIN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPUYECKOM JIESITETLHOCTH.

Ha wusyuenune ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HE/IENI0), B
11 xnacce — 68 "yacoB (2 yaca B HEJEIIO).

[Ipennaraemeiii B mporpamMmme 1o ¢u3MKe TepeueHb JabopaTOpHBIX U
MPAKTHUECKUX paboOT SBISIETCS PEKOMEHOBAaHHBIM, YYHTEIb JI€TaeT BBIOOD
NPOBENICHUS JIa0OPAaTOPHBIX pPabOT H OMBITOB C YYETOM WMHAMBUAYATbHBIX
0COOCHHOCTEH 00yUJaroIIuXCsl.



COAEPKAHUE OBYUEHUA
10 KJIACC

Pa3nen 1. ®u3nka v MeTOABI HAYYHOI0 IO3HAHUS

®usuka — Hayka o npupoze. HaydHble mMeronsl NMO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dkcriepuMeHTa W TEOpMHM B IIPOLECCE IIO3HAHUA IIPUPOJBI.
OKCHEepUMEHT B (PU3HUKE.

MopnenupoBanue (uU3MUEeCKUX SBJICHUNW M TpolieccoB. HayuHble TMMOTE3bI.
®dusnuecKkre 3aKOHbI U TEOPHUH. I'paHUIbl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mMecTto Qu3nku B (GOpMHUPOBAHMU COBPEMEHHON HAyYHOH KAapTHHBI
MUpa, B IPAKTUYECKON ACATEIbHOCTHU JIIOJIEH.

Jlemoncmpayuu

AnanoroBele W 1U(GPOBBIE M3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHHSI.
Cuctema orcuéra. TpaekTopus.

[lepemenienne, CKOpocTb (CpeAHsIi CKOPOCTh, MIHOBEHHAs CKOpPOCThb) U
YCKOPEHUE MaTepUajJbHOW TOYKH, MX IPOEKUMHU HA OCH CHUCTEMBI KOOpAHMHAT.
CioxeHue nepeMenieHnii U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE mMpsMONMHENHHOoe nBmxeHue. ['paduxu
3aBUCHMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHUS, IYTH W NEPEMEUICHUs
MaTepuaabHONW TOYKU OT BPEMEHHU.

CBoOonHOe najienue. Y ckopeHue cBOOOIHOTO MaJICHHUS.

KpuBonunennoe  nBuxkeHue. JIBWKEHHME  MATEpPUAIBHOM  TOYKH IO
OKPYKHOCTH C IIOCTOSHHOHW IO MOAYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTb, TMHENHAS
ckopocTb. [lepron u yacrora obpaiienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIHIOMETD,
JBY)KEHUE CHAPSJIOB, LIEMHBIC U PEMEHHBIE MTEPEIAYH.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCUETA, WUTKOCTPALUS KMHEMATHYECKUX XapaKTEPUCTUK
JBU>KCHHSL.

[IpeoOpazoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM IPOCTPAHCTBE.

HaGntonenune aBuxeHus: tena, OpOIIEHHOTO MO YIIOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenue yckopeHus cBOOOIHOTO MaICHUS.

Hanpasnenue ckopocTu npu IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomuwl

N3ydyeHrne HEpaBHOMEPHOTO JIBWXKEHHUS C LIEJNBbIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HUccnenoBanne COOTHOLICHUS MEXAY IIyTAMH, MPOWJIECHHBIMUA TEJIOM 3a
[IOCJICIOBATENbHBIE PABHBIE TNPOMEXYTKM BPEMEHU IMPU PABHOYCKOPECHHOM
JIBW)KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHue NBUKEHUS IapUKa B BA3KOU KUJIKOCTH.

N3yuyenue nBmkeHus Tena, OpOIeHHOT0 TOPU30HTATIBHO.

Tema 2. /lunamuka

[Ipunumn  otHocutenbHOCTH  [anmuneda. Ilepewii  3akoH  HeroToHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunuun cynepno3uuuu cui. Bropoii 3akoH HproToHa
JUIsl MaTepUaIbHOM TOUKM. Tperuit 3akoH Hpl0TOHA U1 MaTepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Ttsbkectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKobxkeHus1, kaueHnus ). Cuia tperust. Cyxoe
TpeHue. Cuiia TpeHUs CKOJNIBKEHUSI U cujia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS NIPU IBMYKEHUU TEJa B )KUIKOCTH WM Ta3e.

[TocTynarensHOE U BpaaTebHOE ABUKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. Iliedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEA.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIUu.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIMNX TET.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIPYTOCTH OT JiehOopMaIiui.

HesecomocTts. Bec Tena npu yCKOpeHHOM NMOABEME U MaJCHUMU.

CpaBHEeHUME CHIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBECHS TBEPAOTO TeNa. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yuyenue npmxeHust Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3siie, OT UX AePOpPMAIIHH.

HUccnepoBanne ycinoBUM paBHOBECUS TBEPAOIO Tela, HMEIOMIETO0 OCh
BpAILICHUS.

Tema 3. 3axonbl coxXpaneHus 6 MexaHuke

Nmmynbc MarepuaabHOM TOYKH (T€a), CHUCTEMbl MaTEepUAIbHBIX TOYEK.

Nmnynbc cuiibl 1 M3MEHEHHWE HMITyJIbCa TeJla. 3aKOH COXpAaHEHUS HMIYJIbCa.
PeakTuBHOE IBMKEHHE.

Pabota cunbl. MOIIHOCTD CHJTBI.

Kunernueckass sHepruss MarepuaibHOM Touku. Teopema 00 HM3MEHEHUH
KUHETUYECKOW SHEPTHH.

[TorennuanbHas SHEprus. [TorennumanbHas SHEprus YIPYyro
nedpopMHUpOBaHHON  TpyKuHbI.  [loTeHuuanbHass SHeprusi Tena  BOJMU3H
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple M HENOTEHUHUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAaHMYECKOW JHEPIUM CHUCTEMBI TeEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHHuecKne YCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MPYXKUHHBIN MUCTOJIET, IBUKEHUAE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

[lepexon moTeHIMANBLHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3yyenue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI C U3MEHEHHEM MEXaHUYECKOW IHEPTUU
T€Ja Ha MPUMEPE PACTSIKEHU PE3UHOBOIO KIyTa.

Paznen 3. MoJiekyJisipHasi Gu3nka 4 TEpMOJIUHAMHUKA
Tema 1. Ocnosbl MoNEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TTOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKON TEOPUH U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBWKEHHUS H
B3aUMOJECHCTBUS 4YAaCTUL BewlecTBa. MoJenu CTpPOEHUs Ta30B, XKUIKOCTEH H
TBEPJBIX TSI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [loctositHaass ABorajpo.

TemnoBoe paBHoBecue. Temmeparypa u €€ uaMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeasbHOro rasa. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpHM HACabHOro raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEH KWHETUYECKOW SHEpPruM TEIUIOBOTrO JBWKEHWs dacTuil raza. lllkana
temneparyp KensBuna. ['azoBble 3akoHbl. YpaBHeHHe MeHneneesa—Kiamnenpona.
3akoH /lanproHa. M3ompoueccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTa. [paduueckoe npeacTaBieHHE H30MPOLIECCOB: H30TEPMa, H30X0pa,
nzobapa.

TexHuueckue yCTpPOHCTBA M MPAKTHUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapoMerp.

Jlemoncmpayuu

OMmBITHI, MOKA3BIBAIOIINE IUCKPETHOE CTPOCHHE BeEmiecTBa, GoTtorpaduu
MOJIEKYJI OPraHUYECKUX COECITUHEHUN.

OnbITh 110 U PY3UN )KUIAKOCTEH U ra30B.

Mojenb 6pOyHOBCKOI'O ABMXKECHUS.

Mogenp onbita ITepHa.

OnbITHI, JOKa3bIBAIOIIHE CYLLECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJECHCTBHUS.

Monens, WIUTIOCTPUPYIOIIAs IPUPOAY AABJIECHMS ra3a Ha CTEHKH COCY/a.

OneITel, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHHS MJI€AJbHOTO Tasa,
M30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

OmnpeneneHne Macchl BOo3Ayxa B KJIACCHOW KOMHATE€ HAa OCHOBE M3MEPEHMM
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIEPATYPhI BO3/1yXa B HEMl.

WccnenoBanre 3aBUCUMOCTH MEXKY MTapaMeTpaMu COCTOSIHHSI pa3pesKEHHOT O
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cucTeMa. BHYTpEHHsS JHEPrus TEPMOAMHAMUYECKOU
CUCTEMBI U croco0Obl €€ n3mMeHeHus. KonnuectBo TemnoTsl U pabora. BHyTpeHHss
BHEPIrUsl  OAHOATOMHOIO  HWJEaJIbHOrO  Ta3a.  Buael  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIINS, U3JIy4CHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBo TEII0Thl IpH TEIIonepeaaye.

[Tonsitue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccam. ['paduueckas
MHTEpIpeTanus paboThl rasa.

Bropoit 3akon TepmoaumHamuku. HeoOpaTUMOCTh MpPOIECCOB B MIPHUPOJE.

TeruoBbie MamuHbl. [IpUHIKIBI AEHCTBUS TETJIOBBIX MAIIUH.
[IpeoOpa3zoBanus HSHEPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoiae3Horo
neiictBus TeroBo mammHbl. [{ukn KapHo m ero ko3¢ ¢uIMEHT MOIE3HOTO
AEHCTBUSA. DKOJOrMYECKHEe MPOOJIEMbI TEIIOIHEPTETUKH.



TexHudyeckre YCTpOHMCTBA M TMPAKTUYECKOE TMPUMEHEHME: JIBUTaTellb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW SHEpPruM Teja MpH COBEPIICHUU PaOOThI: BBUIET
npoOKkKM u3 OYTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe MyTéM TpeHus (BHICOAEMOHCTPAIIN).

N3MeHeHne BHYTpEHHEN SHEPTUM (TEMIIEpATyphl) Tella TP TEIUIonepeaye.

OnbIT Mo anauabaTHOMY pACHIMPEHUI0 BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsE BHYTPEHHEr0 CrOpaHus, pEakKTUBHOTO
JIBUTATEJISL.

Yuenuuecxuii sxcnepumenm, nabopamophvie pabomwi

N3mepenune yaenpHON TEIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanus eeuwiecmea. Pazoevie nepexoonvt

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTEIIbHAsA BIAXHOCTh BO3Jyxa. HachlllleHHBIN map. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTIEHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHA30TPOIHUS CBOWCTB
kpuctamnoB. JKunkue xpuctamibl. CoBpeMeHHble Marepuansl. [lmaBineHue u
KpUCTaJUTM3aIus. Y ieJbHasl TeruioTa miaBienus. Cyonumanus.

VYpaBHeHue TeroBoro 6anaHca.

TexHuvyeckre yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIIOTHUHU MOJIYyUYEHHUS] COBPEMEHHBIX MaTEpHaioB, B
TOM YHCJI€ HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MApOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl u3MepeHus BIaKHOCTH.

HaGntonenue HarpeBanus U 1jiaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIoB.

Yuenuuecxuii sxcnepumenm, nabopamophvie pabomul

N3mepenne OTHOCUTENIBHOM BIIAXKHOCTH BO3AYyXaA.

Pa3nen 4. DiieKTpoaMHAMKM KA
Tema 1. Inekmpocmamuxa
OnekTpu3auusi Tela. OJEeKTpUYeckuil 3apsia. JIBa BHIa 3IEKTPHUUECKUX
3apsinoB. 1IpOBOMHMKM, IOUANEKTPUKU W ITONYNPOBOJHUKH. 3aKOH COXPAHEHUS
ANEKTPUYECKOrO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuyHsblil 31eKTpuUecKuil 3apsi.
Onektpuueckoe nosue. Hanpsok€HHOCTD 3ieKkTpudeckoro mnoid. [TpuHiun



CYyHEPHO3ULIAN INEKTPUYECKUX MOoJeH. JIMHUM HanpsyKEHHOCTH BJIEKTPUYECKOTO
HOJIA.

Pabora cunm  anmekrpocratmyeckoro  mosis.  [lorenmuman.  PasHocTh
MOTEHUHAIOB. [IpOBOMHWKM W JHANEKTPUKKM B  DJIEKTPOCTATUYECKOM  IIOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

OnekTpoeéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh MIIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsLKEHHOT0 KOHJIEHCATOopA.

TexHu4yeckrue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AJIIEKTPOMETp, DJIEKTPOCTaTHUUECKas 3allluTa, 3a3eMJICHUE DIJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN anmapar, CTpyYMHbIA OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLININ IEUCTBUS dJIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIMDAEKTPUKH B DIIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIAAH
IJTACTUH, PACCTOSAHUS MEXAY HUMH U TUIJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3mepenne 31eKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosnnbstii 31ekmpuueckuit mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [locTOSHHBIN TOK.

Hanpspxenue. 3akon Oma i1t yyacTka LElu.

DJIEKTPUYECKOE CONPOTUBIICHHUE. Y IEIBHOE COINPOTUBJICHUE BELIECTBA.
ITocnenoBaTenpHOE, NapAIIIEIBbHOE, CMELIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora »snekrpudeckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOr0 TOKA.

DNEKTPOJABIKYIAsL CHJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHHUKA TOKA.
3akoH Oma Ji71s1 OJTHOM (3aMKHYTOM ) AJIeKTpuuecKo nenu. KopoTkoe 3ambIKaHUeE.

DJIEKTpOHHAsI ~ MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TemMIepaTypbl. CBEpXIPOBOUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOaHUKM. CobcTBeHHas u pUMecHas MPOBOJAUMOCTD
noaynpoBoAHUKOB. CBoiicTBa p—N-miepexoja. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B  pacTBOpax M  paciulaBax  dJIEKTPOJUTOB.
DIIEKTPOAUTHYECKAS JUCCOLUALNA. DIEKTPOJIN3.



OnexkTpudyeckuid TOK B razax. CamMoCTOSTEIbHBI UM HECAMOCTOSITEIbHBIN
pa3psan. Monunus. [Lna3zma.

TexHuueckue yCTpOMCTBAa M NPAKTUYECKOE IPUMEHEHHE: aMIEepMETp,
BOJITMETP, PEOCTAT, HMCTOYHUKH TOKA, DJIEKTPOHArpEBaTEIbHbIE IMPUOOPHI,
ANEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI U (HOTOPEIUCTOPHI, TOTYTIPOBOJHUKOBBIN U0/, TaIbBaHHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAPSHKEHMSL.

3aBUCUMOCTb CONPOTUBJICHUS LWJIUMHAPUYECKUX MMPOBOAHUKOB OT JJIMHBI,
IUTOLIA/IH TTOIIEPEYHOI0 CEYEHUS U MaTepHaIa.

CMelnraHHOE COeITMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHHe DIEKTPOIABWXKYIIEH cwibl. KopoTkoe 3ambIKaHHe
rajbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIIEHUSI.

3aBUCUMOCTB COIIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOITUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3yyeHue CMEaHHoro COEAMHEHUS PE3UCTOPOB.

N3mepenne 37eKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHErO
CONPOTHUBJICHUS.

Habnronenue anexTponusa.

MesknpeaMeTHbIE CBS3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHsA B 10 kiacce OCylIecTBIsE€TCS C
y4ETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMH MAaTeMaTHKH,
OMOI0THY, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOrO
NO3HAHUS: SIBJIEHWE, HAay4yHbId (akT, rumnore3a, (puanyeckas BEIUYMHA, 3aKOH,
Teopus, HAOJII0ICHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMBl ypaBHEHWH, JMHEWHas (yHKIHS,
napabona, runepoosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXK]IECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHudeckoe IBHKEHUE B KMBOW mpupoze, Auddysus, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIAYH, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOI NPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPBIX TN, )KUIKOCTEH H



ra3oB, 3JICKTPHUYECKHE CBOWMCTBA METAJUIOB, JJIEKTPOJIMTHUYECKAS] AUCCOLMALINS,
rajibBaHHKA.

l'eocpaghus: BIaxXHOCTH BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcus.: npeoOpa3oBaHUE IBUKEHUN C HCHOJIb30BAHHUEM MEXAHHU3MOB,
y4€T TpEeHUST B TEXHUKE, MOAIMIMITHUKYN, HCIOJb30BaHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JAPYTHE), JBUTaTelb BHYTPEHHEIO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOAWIBHHUK, KOHAUIIMOHED, TEXHOJIOTHUU
MOJIY4YEHUsS] COBPEMEHHBIX MaTepuajioB, B TOM YHUCJIE HaHOMATepUaJOB, U
HAaHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKas 3alllMTa, 3a3eMJICHUE D3JEKTPONpHUOOpOB,
KCEpOKC, CTPYUHBIH MIPUHTED, AJIEKTPOHArpEeBaTEIbHBIE puOopHI,
AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaThBAHUKA.

11 KJIACC

Pa3jen 4. DiieKTpoAUHAMUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[TocTosiHHBIE ~ MarHuThl.  B3anMoOaelcTBHE  IMOCTOSIHHBIX ~ MarHUTOB.
MarauTtHoe 1one. Bekrop MarHuTHOM WHAYKUMHU. [IpUHIMI cynepno3uiuu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKUMU. KapTWHa JNWHUNA MarHUTHOMN
VHYKUWH MOJI NOCTOSTHHBIX MarHuTOB.

MarauTHoe 1OJ€ TMPOBOJHMKA C TOKOM. KapThHa /JWMHUN WHIYKIUU
MAarHUTHOTO TIOJS JJIMHHOTO IIPSAMOIO IMPOBOJHHUKA W 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHUKA, KaTYyIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaeicTBrue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJib U HAIPABJICHHUE.

Cuna Jlopenua, e€ MOayJIb U HampaBlieHUE. [[BrkeHHe 3apsiKEHHOM YacTHUIIbI
B OJTHOPOJHOM MarHuTHOM 1oie. PaGora cuitbel JlopeHia.

SIBiieHME DJIEKTPOMAarHUTHOMW MHAYKUUHA. IlOTOK BekTOopa MarHUTHOM
WHIYKIUA. OJEKTPOABWIKYILAST CWIA HWHIYKUUHW. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe »snekTpuueckoe Tmosie. OIJEKTPOJBIXKYIAs CUJa HMHAYKUUAUA B
MPOBOJIHHUKE, IBUKYIIEMCS TOCTYIATEIbHO B OAHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCTh.  SIBJIGHME CAMOMHIYKIIMU. OJICKTPOABIKYIAS  CuUja
CaMOMHIYKIIHH.

DHEPrusi MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TeXHUYeCKHe YCTpOWCTBA M IIPAKTUYECKOE NPUMEHEHHUE: IMOCTOSHHBIC
MArHUThI, BJEKTPOMATHUTBI, AJIEKTPOJBUTATEIb, YCKOPUTEIU >SIEMEHTAPHBIX
YaCTHI, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MyYKa MArHUTHBIM TOJIEM.

JIvHUY MHOYKIIMA MAarHUTHOT'O TOJIS.

B3aumopericteue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBiIeHME AIEKTPOMArHUTHON UHIYKIUU.

[Ipasuno Jlenua.

3aBUCUMOCTb 3JIEKTPOABHKYIIEH CUJIbl MHAYKIIMM OT CKOPOCTH MU3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBiIeHME CAaMOUHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydyeHrne MarHuTHOro 10JIsl KaTYIIKU C TOKOM.

HccnenoBanne neiCTBUSA MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBI€HUA 3JIEKTPOMAarHUTHON MHTYKIHAH.

Pa3nen 5. KoreOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHsle Ko1e0anus

Konebarenpnas  cucrema. CBOOOAHBIE  MEXaHHMYECKHE  KOJICOAHUSI.
[Mapmonnyeckue konebanws. [lepuon, wactora, amrmutyna u ¢asza KojaeOaHMil.
[IpyxuHHBIN MasTHUK. MaTtemMaTHYeCcKUil MasTHUK. YpaBHEHUE TapMOHUYECKHUX
kosneOanuii. [IpeBpailienre sHeprun nNpu rapMOHNYECKUX KOJIeOaHUSIX.

Konebarenpupiit  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCAIBHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOIUMs MEXAY MEXaHWYECKHUMH H
ANEKTPOMAarHUTHBIMH KojiebaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUU B UJICATTHHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronmx KoyieOaHUAX. BBIHYKIEHHbIE MEXaHHYECKUE
KosneOanus. Pezonanc. BeiHYX€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUs.

Ilepemennblii TOK. CHHYCOMAANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbBI TOKA H
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIEHUE SIEKTPUUECKON
AHEPruu. DKOJOTMYECKHE PUCKH MPU MPOU3BOACTBE AneKTposHepruu. KymbTypa
UCITOJIb30BAHUS AIEKTPOIHEPT UM B TOBCETHEBHOM JKU3HHU.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHUE: DIIEKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TUHUH 3JIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoiaeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTeMaTUYECKUI MasTHUK).



Habmronenue 3aTyxaromux KojaeoaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenne pe3onanca.

CBoOOAHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUs.

OcuummiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUS OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mnpu MOCIENOBAaTEIbHOM COEIMHEHMM PE3UCTOpa, KaTyLIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TUHUY 3JEKTPONepeaadn.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanre 3aBUCMMOCTH NEPHOAA MaJbIX KOJI€OAaHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MACChI Tpy3a.

UccnenoBanne mNepeMEHHOr0O TOKa B LENM W3 IOCIEAOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE B0TTHbL

Mexanuueckue BOJIHBIL, YCIOBHS pacnpoctpaneHud. llepuon. Ckopocthb
pacnpocTpaHeHuss W JJuHa BodHBL [lomepeuHble W MPOAOJNbHBIE BOJIHBI.
WNutepdepentus u nudpakius MeXaHUIECKUX BOJIH.

3Byk. CxopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3TYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauusa BektopoB E, B, V B anexkrpomarautHoi BonHe. CBoMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpakKeHHE, MPEIOMIICHHE, MOIspu3anus, Audpakuus,
uHTeppepeHus. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[Ilkana 3neKTpOMarHuTHbIX BOJH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBA3H U TeneBUIeHNA. Panqnonokamus.

DNeKTpOMarHUTHOE 3arpsiI3HEHNE OKPYKAIOLIEN CPebl.

TexHuueckne yCTpPONCTBA M MNPAKTUYECKOE MPUMEHEHHUE: MY3bIKalbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AWArHOCTUKA B TEXHUKE M MEAULMHE, panap,
paauonpuéMHUK, TeEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromieecs Tem0 Kak HCTOYHUK 3BYKA.

Ha0nronenue orpaxeHus: M NpeIOMIIEHUS] MEXaHUYECKHUX BOJIH.

Habntonenue nnrepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY0M U
4acTOTOM KOJIeOaHUH.



HccnenoBanne  CBOWCTB ~ AJIEKTPOMArHUTHBIX  BOJIH: OTpaKEHHUE,
npesioMIICHHE, MOJISIpU3aIus, TuPpaxius, UHTepPepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsMonuHelrHOE pacnpoOCTpaHEHHE CBETa B
onHOpoaHOU cpene. JIyu cBera. TodeuHbI1 HICTOYHUK CBETA.

OTtpakenue cBeTa. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue m3oOpakeHui B
IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yros MOJHOrO
BHYTPEHHET'O OTPaXKEHUS.

Hucnepcust ceeta. CloxHBIN cocTaB Oenoro cera. L[Ber.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DOKYyCHOE
pacCTOsIHME W ONTHYecKas cuia TOHKOW JuH3bL. [locTpoeHune u3o0pakeHuid B
coOuparolux U paccerBaromux JuH3aX. Dopmylia TOHKON JUH3BL. Y BEIHMYEHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcaoBust HaOMIOEHWS MaKCUMyMOB M MHUHMMYMOB B HWHTEp(hEpPEHIIMOHHON
KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaknus cBera. JudpakiuoHnHas pemérka. YciaoBue HaOMOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOIO CBeTa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHWCTBA M MPAKTUYECKOE IPUMEHEHHE: O4YKH, JyIa,
doroanmnapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOIM, TEeJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEHIETKA, TIOTSIPOU/I.

Jlemoncmpayuu

[IpssMonuHENHOE pacnpOCTPAHEHHUE, OTPAKEHUE M NPEIOMIICHHE CBETA.
OnTuyeckue npruOopsI.

[TonHOE BHYyTpeHHEE OoTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanre cBOMCTB M300paXKE€HUH B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6monenne natepdepeHnm cBeTa.

Hab6monenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TonydeHue cuekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophwvie pabomwi



N3mepenue nokasarens NpeaoMIICHUs CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
Habnronenne nucnepcuu cBera.

Pa3jen 6. OcHOBBI cIeNMAIBHOI TEOPUHM OTHOCHUTEIBLHOCTH
['panuubl  OPUMEHUMOCTHM  KIIACCUYECKOM  MEXAHUKW. [Toctynatsl
CIICIIMATIbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTEIBLHOCTh OJJTHOBPEMEHHOCTH. 3aMeJIJICHUE BPEMEHHM U COKpaIlleHHE
JUTAHBL.
DHEPrusi U UMIYJIbC PEIISITUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C 3HEPrUEH U UMITYJILCOM PENIATUBUCTCKON YaCTUIbl. DHEPTHUs
MTOKOSI.

Pa3nen 7. KBantoBasi puszuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®ortonsl. opmyna [Inanka cBs3u 3Heprum (OTOHA C €ro YaCTOTOM. DHEprus
U UMIyJbC (HOTOHA.

OTtkpeiTue u uccienoanue Gorodrddexra. Onbitet A. I'. CtoneroBa. 3akOHBI
porordpdexra. YpaBHenue ODiHmTerHa aia gororpdexra. «KpacHas rpaHumar»
dbotorddekra.

JlaBnenue ceera. OnbiThl I1. H. JIebenena.

XHUMHUYECKOE NEHUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NMPAKTUUECKOE MPUMEHEHHE: (POTOITIEMEHT,
doTogaTumk, coaHeuHas 0atapesi, CBETOIUO.

Jlemoncmpayuu

®oto3(PpdheKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIHET0 (GoTodPdekra.

CBeroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pe3epdopaa mo paccessHUIO 0 -YaCTHIL.
[Inanerapuas wmonens aroma. [loctynatel bopa. M3nydeHue u morioieHue
(GOTOHOB TpU TeEpexo/e aToMa C OAHOTO YPOBHSA JHEPruu Ha Apyrou. Bumsl
cnekTpoB. CEKTp ypOBHEH IHEPTrUU aToMa BOJIOPOJA.

BonnoBeie cBoiicTBa yactul. Bonnsl ae bpoinsa. KopnyckynsspHO-BOITHOBOU
Jyaliu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUeHHUE.

TexHu4yeckue yYCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaIbHbIN
aHasu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJHBI JIa3epa.

Habmonenue nMHeNYaThIX CIEKTPOB U3ITYUECHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HaOmronenue 1MHe4aToro cnekrpa.

Tema 3. Amomnoe sopo

DKCIEPUMEHTHI, JTI0KA3bIBAIOIINE CJIOKHOCTh CTpoeHus siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopma mo  ompedeneHuro  cocTaBa
paauoakTUBHOro u3nydenus. CpoiictBa anbda-, Oera-, raMMa-u3Iy4eHHs.
Bnusitnue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HeWTpoHa. HykionHas monens sapa ['elizen6epra—
NBanenko. 3apsa sapa. MaccoBoe unciio sjapa. M3otorsl.

Anbda-pacnaa. OJEKTpOHHBIA M TO3UTPOHHBIN OeTa-pacman. [amma-
M3JIy4eHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekt maccsl sapa.

S nepHble peakuuu. /lesieHue u CUHTE3 SAED.

Anepssiii peakrop. TepMosepubiii cuaTe3. [IpobiaemMbl U EPCIIEKTUBEI
SIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTICKTHI SIACPHONU SHEPTEeTUKHU.

DneMeHTapHbIe YacTUIlbl. OTKPBITHE MO3UTPOHA.

MeTtob1 HAOTIOIEHUS U PETUCTPAITUH DJIEMEHTAPHBIX YACTHIL.

dyHaamMeHTaabHbIe B3auMoelcTBUsA. EquHCTBO pu3nueckoil KapTUHBI MUpa.

TexHuueckue yCcTpoMCTBa M MPAKTUYECKOE IMPUMEHEHUE: NO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

UccnenoBanne TpekoB 4acTuIl (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Jy1eMeHTHI ACTPOHOMMH U ACTPOPU3UKHU

Oraribl pa3BUTHs acTpoHOMUHM. [TpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3nusi, ApKHe 3BE3[bI, IUIAHETHl, X BUIUMOE
JBIKEHUE.

ConneuHas cucrema.

Comuue. ConHeuHass akTUBHOCTBb. Mcrounuk sHeprum ConHma W 3BE3.
3BE3MBI, UX OCHOBHBIE XapAaKTEPUCTHKU. JlMarpamMma «CHEKTpajbHbIM Kacc —
CBETUMOCTbY». 3BE3/bl TJABHOM IIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3]1 TJIABHOW IIOCJIENOBATEILHOCTH. BHYyTpEeHHEE cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U 3BoNonMU CoJIHLA U
3BE3]1. DTaIbl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama ['amaktuka. Ilonoxxenwe u naBwxenue CojiHIa B
lNamaktuke. Tunel ranaktuk. Paguoranaktuky m kBasapsl. UEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xab0ma. Pazberanue rajgakTuk.
Teopust bonbmoro B3peiBa. PennkroBoe nznydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6iemMbl aCTPOHOMHUHU.

Vuenuueckue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJ1a30M C HMCHOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN JJI ONpENeNeHus MOJI0XKEHUsI HEOECHBIX 00OBbEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOIO MONMYIIAPUS U SIPKUE 3BE3IBI.

HaGmtonenus B Teneckon Jlynsl, uianer, Mieunoro I[ytu.

O0o0maromnee NOBTOPeHNE

Ponr ¢Qusuku u acTpoHOMHUM B SKOHOMHMYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax NeaTebHOCTH YeJI0oBeKa, poJib U MECTO (DU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAy4YHON KapTUHE MHUPA, pOJib (PU3UUECKOM TEOPUHU
B (opMupoBaHMM TpeACTaBICHUA O (PU3UYECKOW KapTHUHE MHUpPA, MECTO
bu3nUecKor KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAaYyYHBIX
NPEACTABIECHUN O IPUPOLE.

MesknpeaMeTHbIE CBA3H

N3yuenne xypca gusuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs: ¢
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBA3CA C KypcaMH MaTE€MaTHKH,
OMOJI0TUHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIM (akT, rumnore3a, (Qu3nueckas BeJIUYMHA, 3aKOH,
Teopusl, HAOII0ICHHE, SKCIIEPUMEHT, MO/IEIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelIEeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHUH HA OCH KOOPIAHUHAT, CIOKEHUE BEKTOPOB,
POU3BOJIHBIC DJIEMEHTapHBIX (YHKIMH, NpU3HAKU TMOJ00US TpPEYroJIbHUKOB,
OTpeIeNICHHE TIOMIAU TUIOCKUX (hUryp u ooneMa Te.

buonocus: »nekTpudeckue SBICHUS B KUBOW MpUpOHE, KojieOaTelbHbIC
JIBWO)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBICHUS B KUBOUW MPUPOAE, NECUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsI CTPYKTYpa TBEPABIX
TEI, MEXaHW3Mbl OOpa30BaHUA KPUCTALIMYECKON PEMIETKH, CIEeKTPATbHBIN
aHaJIu3.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MarHUTHBIX  PYI,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, IIPEACKa3aHNUE 3eMIIECTPSICESHUM.

Texnonocusa: JNVHUM DJIEKTPONEpENady, TEHEpPATOpP IEPEMEHHOI0 TOKa,
BJIEKTPOABUIATENIb, MHAYKIIMOHHASA M€Yb, pPanap, pPaauonpUEMHHUK, TEIECBU30D,
anteHHa, Teinedon, CBU-meub, MpOEKIMOHHBIN amnmapaTr, BOJOKOHHAas OITHKA,
conHeyHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebOHOro mpenmera «Ddusmka» Ha ypOBHE CpEAHETO OOIIEro
oOpa3zoBaHus (0a30BBI YPOBEHB) JOJKHO OOECIICUUTHh JTOCTHIKCHHUE CIICTYIOUINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOro npenMera «Dusnka» T0IHKHBI
OoTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpHEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTrO OOIIEeCTBa, pAaCIIUPEHUE >KU3HEHHOTO
OTBITA W OTBITA ACSITSIHLHOCTH B MPOIECCE peanm3allid OCHOBHBIX HaIpaBJICHUHN
BOCIIUTATEIIBHON JEATEIHbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaaaHCKOro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTH TPAXKITAHCKOMN MO3UITUN 00YyJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT0 YJI€HA POCCUUCKOrO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOINEYETOBCUECKMX T'yMAaHHCTHYECKHX U
JIEMOKPATHYECKUX 1IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JCSITEIBPHOCTh B HHTEPECaX TPAXKTAHCKOTO
o011ecTBa, y4aCTBOBATh B CAMOYIIPaBJICHUN B 00pa30BaTEeNbHON OpraHU3allny;

yMEHHUE B3aMMOJICHCTBOBATD C COIIMATILHBIMA UHCTUTYTaMHU B COOTBETCTBUH C
uX (QYHKIIUSIMU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOMN JCSITEIIBHOCTH;

2)MaATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMHPOBAHHOCTh pOCCHICKOI IpaKIaHCKON UJACHTUYHOCTH,
NaTpPUOTU3MA,

IIEHHOCTHOE OTHOIIIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTIIKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUUKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUUECKOTO MOBEJCHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W TPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPHUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JESTENbHOCTU YUEHOTO;

OCO3HAaHHE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYMBOTO OYIyIIEro;

4)3cTeTHYECKOro BOCIIMTAHMS :

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs ACTETHUKY HAYYHOI'O TBOPUYECTBA,
npucymiero Gu3n4ecKoi Hayke;



5)Tpy10BOr0 BOCIMTAHUSI:

UHTEpEC K pa3IuyHbIM cdepam npodecCHOHANBHOU JeATEeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOW U TEXHUKOW, YMEHUE COBEPIIATh OCOZHAHHBIN BHIOOD
Oynymieit npodeccuu U peaTu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpPa30BaHUIO B 00JIACTH
(Gbu3MKU Ha TPOTSKEHUU BCEH KU3HU;

6)3K0JIOrHYeCcKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTb SKOJOTMUECKON KYJIbTYpbl, OCO3HAHHUE TIJI00ATHLHOTO
XapakTepa dKOJIOTUUECKUX MpodsieM;

IUIAHUPOBAHUE U OCYILIECTBIECHUE ICUCTBUI B OKPYKAIOILIEH CPE/le HA OCHOBE
3HAHUS LEEN YCTOMYMUBOT O PA3BUTHS YEIIOBEUECTBA;

pacuIMpeHue OmbITa JEATeIbHOCTH SKOJOIMYECKOM HampaBJIEHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAHUH 10 QU3BHUKE;

7)eHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMHPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAY4YHOH JIeSITEIHHOCTH, TOTOBHOCTH B TIpoOIlecce
U3y4eHHs  (PU3UKU  OCYIIECTBISATH IMPOCKTHYID M HCCIEI0BATEIHCKYIO
NEeSATEeNbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble JJoruueckue 1ecTBUS:
CaMOCTOSITeIbHO  (popMynupoBaTh W aKTyaIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAENATh LENU ACATEIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU KX
JIOCTHKEHHS,
BBISBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PacCMATPUBAEMbIX
(bu3MYECKUX SBIICHUSX;
pa3pabarbiBaTh IJIAH pELICHUs] MPOOJeMbl C YYETOM aHaIW3a HWMEIOLIUXCS
MAaTEPUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JICATEIBLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN NEATEIILHOCTH;
KOOpPJAMHUPOBATh M  BBHIOJHATH pabOTy B  YCIOBUAX  PEaNbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble uccieaoBare/bCKHe e CTBHUA.
BJIaJIETh HAYYHOW TEPMHUHOJOTUEN, KIIFOUYEBBIMU MOHATUSAMHA U METOJIAMU
bu3nUecKon HayKH;



BJIAJICTh HABBIKAMHU y4eOHO-HCCIICOBATEIBCKON M MPOSKTHON ACSITEIIBHOCTH
B o0jacTu (pU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TIOUCKY
METOJIOB peIieHus] 3a7ad (PU3NYECKOTO COACPKAHUSA, MPUMEHECHUIO DPa3TMIHBIX
METO/IOB ITO3HAHUSI;

BJIAJCTh BHJIAMH JCATEIHPHOCTH II0 TIIOTYYEHHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpETAllii, TMPeoOpa3OBaHUI0 M MPUMEHEHUI0O B Pa3IMYHBIX y4eOHBIX
CUTYaIUsIX, B TOM YUCJIE PU CO3J]aHUU YUEOHBIX MTPOEKTOB B 00IacTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M WM aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ PEIICHWs, HAXOIUTh apTyMEHTHI IS JOKA3aTeIbCTBA
CBOWX YTBEP)KJICHUH, 32/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS,

AHAM3UPOBATh TIOJNYYCHHBIE B XOJ€ PEIICHHWS 3aJadyd  Pe3yibTaThl,
KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTh, MMPOTHO3UPOBATH H3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (QOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30oBaTEIHHOMN
JESTENHHOCTH, B TOM YUCJIE MPU N3YICHUHU (PUHKH;

JlaBaTh OIICHKY HOBBIM CUTYAIIHSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

yMETh TICPEHOCHTHh 3HaHUSA 1O (U3IUKE B MPAKTHYCCKYIO 00JacTh
KU3ZHEEATEIbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEIaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, IOMYCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

Pabora ¢ undgopmanmei:

BJIAJICTh HABBIKAMU TOTyYCHHS] MH(POpPMAUA (HU3UIECKOTO CONEpIKaHUS U3
HUCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSATEILHO OCYIIECTBIATh IIOMCK, aHaJu3,
CUCTEMAaTH3alMI0 W WHTEPIpETaio WHOOPMAIUU Pa3UYHBIX BUAOB U (HopMm
MIPE/ICTABIICHNUS,

OIICHUBATh JJOCTOBEPHOCTh MH(OPMAITIH;

UCTIONB30BaTh  CpelcTBa  MHQPOPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWN JSPrOHOMHKH, TEXHHKH O€30MMacHOCTH,
TUTHCHBI, PECypcOoCcOepeKeHHs, TMPaBOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHOM 0€30MacHOCTH;

co3laBaTh TEKCTHI (PU3MUECKOr0 COJEpKaHUS B Pa3IMYHBIX (opmaTax ¢
y4€TOM Ha3HAYEHUS] MHPOPMAIIUU U TIEJIEBOM ayIUTOPUH, BEIOMpAs ONTHMAIIbHYIO
dbopMy TpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMmyHukaTuBHBIE YHHBepcaibHbIe YueOHbIe 1elCTBHUS:
OCYHIECTBJIATh OOIIEHHME Ha Yypokax (U3MKA M BO  BHE-YpOUHOU
NeSITENbHOCTH;



pacrmo3HaBaTh TMPEANOCHUIKM  KOH(DIWUKTHBIX CHUTyallMid H  CMSATYaTh
KOH(DJIMKTHI;

pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh W MCIOJIB30BAaTh MPEUMYIIECTBA KOMAHAHOW M MHIUBUAYaJIbHOU
padoTHI;

BbIOHMpaTh TEMAaTUKY M METOJbl COBMECTHBIX ICHCTBHM ¢ y4€ToM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXkJI0TO YJeHa KOJIEKTHBA,

NpUHAMATh 1€ COBMECTHOW  JICATENbHOCTH, OpPraHW30BBHIBATH U
KOOPJMHUPOBATh JIEHCTBUS TO €€ JOCTMIKCHHIO: COCTaBJIATh IUIAH JCHCTBHIA,
pacrnpenensiTe poid C y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHWBAaTh KauyeCTBO CBOETO BKJIaJa W KaXIOTO YJYacTHHKA KOMaHIbI B
001U pe3ynbTaT 1o pa3padOTaHHBIM KPUTEPHUSIM;

npearaTh HOBBIE TPOEKTHI, OLEHUBAaTh HJEH C TMO3WLUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOIN 3HAYNMOCTH;

OCYIIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TIOBEEHWE B Pa3IUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

PeryisiTuBHBIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBUSA
Camoopranu3amnus:

CaMOCTOSITEIILHO OCYIIECTBJIATh IMO3HABATCIIBHYIO JICIATCILHOCTh B 00JACTH
bU3MKM W acCTPOHOMHH, BBISBJISATH NPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITETTLHO COCTABJIATh IUIAH PENICHUS PAcUYETHBIX W Ka4eCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MTPAKTUYECKON PaOO0ThI ¢ y4ETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaITUsIM;

pacmMpsATh paMKH y9eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JIeJIaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTH 3a ) S11(8):14(H

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIIMH B 00JacTh
(U3HUKH, TOCTOSTHHO TOBKIIIATH CBOW 00pa30BaTEIbHBIN M KYJbTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBII UHTE/IEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsiM, BHOCUTh KOPPEKTHUBHI B NIEATEIHLHOCTD,
OIICHWBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

BJIaJIeTh ~ HABBIKAMH  IIO3HABATEIBLHON  peduiekcuM  KakK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX TPOIECCOB, HX PE3yIbTATOB H
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI PeIICKCUU NI OIICHKW CHUTYyalluH, BEIOOpa BEPHOTO
pEIIeHMUS;

YMETh OIIEHUBATh PUCKU W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO MX
CHIDKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHMX TIPH aHAM3E pe3yIbTaTOB
NeSITENbHOCTH;

IPUHUMATH ce0sl, MOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTHI APYIHMX TIPU aHAIW3E pPe3yIbTaTOB
NESATENBHOCTH;

pU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OLUTUOKH.

B mporecce mocTmKeHUs] TMYHOCTHBIX PE3YJIHTATOB OCBOCHUS IPOTPAMMBI
no ¢u3uke sl YPOBHS CpPEAHEro oO0miero oo0pa3oBaHusi y 0O0y4aromuxcs
COBEPIIECHCTBYETCS AMOIMOHAIBHBIN UHTEIJIEKT, Ipenoiaramumi
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AYMOIIMOHAIILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON Cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIUPOBaHUs, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh QJaNTHPOBATHCA K
OMOIMOHAIILHBIM H3MEHEHHUSM U TIPOSIBIISITE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMJICHUE K JOCTHIKCHHIO CITH U
ycrexy, ONTHMH3M, HHHUIIMATHBHOCTH, YMEHHUE JIEHCTBOBATH HCXOJs U3 CBOUX
BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIONICH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTH €ro IMpH OCYIIECTBICHUHU OOIIEHUs, CHOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJTbHBIX HABBIKOB, BKITFOUAOIIHMX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konny oOyuenuss B 10 kiacce mpenmerHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpakaTh c(hOPMUPOBAHHOCTh y O0YUaAIOLIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MeCTO (U3HKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIIOIEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS M3YyYEHHBIX (U3HUECKUX MOJemei:
MaTepualibHasl TOUKa, MHEpLUalbHasl CUCTEMa OTCUETa, aDCOIIOTHO TBEPIOE TEIIO,
UJICAIbHBIA Ta3, MOJAEIU CTPOCHUS Ta30B, JKUIAKOCTEU U TBEPABIX TEN, TOUCUHBIN
AJIEKTPUYECKUI 3apsil IPU PELICHUU PU3NIECKUX 3a/1a4;



pacro3HaBaTh (U3MYECKUE SIBJICHUS (MPOIIECCHhI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KHHETHUYECKOW TEOpUHM CTPOCHHS BEIIECTBA W
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TAJICHUE TeJ, JBUKEHUE MO OKPY>XKHOCTH, WHEpLUs,
B3auMozencTBre Ten, nuddy3us, OPOYHOBCKOE IBIKEHUE, CTPOCHHUE >KHIKOCTEH
U TBEPJIBIX TEJI, KBMEHEHUE 00hEMaA TeJl NPH HarpeBaHUM (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHE, HCHapeHue, KOHJEHCAlMs, IJIaBJIeHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBSI3b MEXIy MapamMeTpaMyd COCTOSHUS Tra3a B H30Mpolieccax,
AJIEKTPU3AIUA TEJI, B3aUMOJCHCTBUE 3aPsI/IOB;

ONKCHIBATh MEXAHWYECKOE NBIDKCHHE, WCTONb3YysSd (PU3MUECKHE BETUYHUHBI:
KOOpJIMHaTa, NyTh, MEpEeMEIIeHue, CKOPOCThb, YCKOpPEHHME, Macca Tejla, CHuia,
UMITYJIBC T€Jla, KUHETHYEeCKash dHEprus, MOTEeHIUAIbHAs DYHEPrus, MeXaHu4yecKas
paboTta, MeXaHWYECKas MOIIHOCTh;, IIPM ONHCAHUHM TPABUIBLHO TPAKTOBATh
(Gu3HYeCKUii CMBICT MCIOIB3YEeMbIX BEIMYWH, WX OOO3HAYCHHWS W CIWHMIIBI,
HaxoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIIMUUHY C APYTrUMU
BEJIMYNHAMU;

OMNUCHIBaTh M3YYCHHBIC TEILJIOBHIE CBOMCTBA TEI W TEIUIOBBIC SIBJICHMS,
UCTIONb3ys (U3WyecKue BEIUYMHBI: JABJICHUE Tra3za, TeMIleparypa, CpeIHss
KUHETUYECKash PHEPTUsl XaOTUYECKOr0 JIBXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUdHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIIOThI, BHYTPEHHSS JHEprus, pabora rasa,
KOd(pUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBUTATENIS; IPH OIMHCAHHUH
MPaBWIbHO TPaKTOBaTh (U3UUECKUN CMBICT MCIOJNB3YEMbIX BEIWYUH, UX
0o0O3Ha4YeHUs] U CIUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYIO0 BETMYMHY C IPYTUMH BEJTUYHNHAM;

OMUCHIBaTh U3YYEHHbBIC JIEKTPUUECKUE CBOMCTBA BEIIIECTBA U JIEKTPUUECKHE
SBJICHUS (MPOLIECCHI), UCTIONIB3Ysl (DU3UUECKUE BEIUUYUHBI: DJIEKTPUUYECKUM 3apsij,
ANEKTPUYECKOE MOJIe, HAMPSHKEHHOCTD TMOJIs, MOTEHIIMAN, PA3HOCTh MOTEHIIMATIOB;
IpyU ONUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3WYECKUN CMBICT HCIOJIb3YyEMBbIX
BEJIWYUH, UX O0O03HAYEHWS M EIWHUIIBI, YKa3bIBaThb (DOPMYIBI, CBS3BIBAIOIINEC
JTAHHYIO (PU3NUECKYIO BEJIMUMHY C APYTUMHU BEIUUYUHAMU;

aHaJIM3UPOBATh (PU3UYECKUE TMPOILIECChI U SIBIICHUSI, UCTIOJIB3Ysl (pu3nueckue
3aKOHBI W MIPUHIHUINBIL: 3aKOH BceMUpHOro tsarotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpaHECHUS MEXAHWYECKOW JHEpPruu, 3aKOH COXPaHEHHUS HWMIYJIbCa,
MPUHLUN CYNEPHO3UIIUA CHUJ, MPUHIUI PABHONPABUS HWHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSAPHO-KMHETHYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CpeHEN KMHETHYECKOM SHEPrUU TEIUIOBOT'O JBUKEHHUS MOJIEKYJ C
aOCOJTIOTHON TeMIepaTypou, MepBhId 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOro 3apsija, 3akoH KynoHa, mpu 3TOM pa3iudarh CIOBECHYIO



(GOpMYyITUPOBKY 3aKOHA, €r0 MAaTEMaTHYEeCKOE BBIPAXCHHE W YCIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHbIE TPHUHIMIBI JEUCTBUS MAlllUH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCIOBHS MX OE30MaCHOTO HMCIOIb30BAaHUS B
MOBCEHEBHOM XU3HU;

BBIMOJHATh JKCHEPUMEHThl MO HCCIENOBAHUIO (PU3NYECKUX SBICHUH WU
MPOLIECCOB C HCIOJB30BAaHUEM NPSMBIX U KOCBEHHBIX H3MEPEHHH, MpPH 3TOM
dbopMmynupoBaTh TpoOieMy/3agady W THIOTE3Y Yy4eOHOTO OKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OOOpYIOBaHHWsS, MPOBOAWTH OMBIT U
(opMyIupOBaTh BHIBOJIBI;

OCYILIECTBIAThH MPSMbIE U KOCBEHHBIE U3MEPEHUsI (PU3NUYECKUX BETUUHH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIN CIIOCO0 M3MEPEHHS] W HWCIOIb30BAaTh W3BECTHBIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKUMH  BEJIMYUMHAMH  C
WCIIOJIb30BaHUEM TMPSMBIX H3MEPEHUH, NMPU ITOM KOHCTPYUPOBATH YCTaHOBKY,
¢uKcupoBaTh pPE3yiabTATHl TMOTYYEHHOW 3aBUCUMOCTH (DU3MUECKHX BEIHYMH B
BUJi€ TaOIUL U TpauKOB, JI€NaTh BHIBOJIBI 10 PE3Y/IbTaTaM UCCIIEOBAHMS;

co0o1aTh npaBuiia 0€30MacHOro Tpyja MpHU MPOBEIECHUU HCCIEIOBaHUI B
pamMKax Yy4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBAaTEIbCKOW W MPOEKTHOM
JESITENFHOCTA C WCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1abOpaTOpPHOTO
000py10BaHUS;

pemiath pacuéTHhIE 3aJa4dl C SBHO 3a/JlaHHON (DU3WYECKON MOJENbIO,
UCTIONB3YS (Pr3MUecKrne 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aJa4u
BbIOMpATh (PU3NYECKYIO MOJIEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIbI,
HEOOXOoAUMBIE JUIsl €€ pellieHus, NMPOBOAUTh PACUETHI U OLIEHHWBATH PEATbHOCTh
MOJTy4YE€HHOT0 3HaU€HUs (PU3MUECKON BEIUYUHBL;

peliaTh KaueCTBEHHBIE 3a7aUd: BRICTPAUBATh JIOTUYECKU HEMPOTHUBOPEUUBYIO
LENOYKY PACCYKIECHUN C ONOpPOM Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU HU
(pu3nueckue sIBICHUS;

UCTOJB30BaTh  MPH  pEHIeHWH  y4yeOHBIX  3aJad  COBpPEMEHHbBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU I MONCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALIUU
U TpeJCTaBIeHUsl yUeOHON M HAyYHO-TIONMYJISIpHOM MH(pOpMAaIUK, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMyt0 HH(OPMAIUIO;

IPUBOJUTH MPUMEPHI BKJIaZa POCCUICKUX U 3apyOexHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IMPOIIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUSA MO (U3UKE B MOBCEIHEBHOW >KU3HU
g obecriedeHns 6€30MacHOCTH MpU OOpallleHuu ¢ MPUOOPAMH U TEXHUYECKUMU



YCTPOUCTBAMH, JIJISI COXPAHEHUS 3JI0POBbS U COOJIOJICHUS HOPM DKOJOTHUYECKOTO
NOBEJCHUS B OKPY’KAIOIIEH CpEJIE;

paboTaTh B TpyIIE C BHIMIOJIHEHUEM pa3JIMYHBIX COIHAIBHBIX POJIEH,
IJIAHUPOBATh PpabOTy TPYIIbl, palMOHAIBHO paclpeneisTh OOSA3aHHOCTU W
IJIAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIlUSAX, aJIeKBATHO OLICHUBATH
BKJIAJ] K&XKJIOTO U3 YYACTHUKOB I'PYIIIHI B pEIIEHUE pAaCCMAaTPUBAEMON MTPOOIIEMBI.

K xoniy obydenuss B 11 kiacce mpenMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0yUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha TpUMEpax poidb U MeCTO (U3UKU B (POpMHUPOBaAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJOTUM, B MNPAKTUYECKON ACATEIBHOCTU JIIOAEH, LIEJIOCTHOCTh M €IUHCTBO
(u3nUeCcKOl KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UUECKUX MOJETeH:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jyd CBETa, TOUECYHbIM UCTOYHUK CBETA, SACpHas
MOJIe]Tb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sifpa MPHU PEIICHUU (PU3NIECKHUX
3a/1ad4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (MPOIECCHI) U OOBIACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKU: IIIEKTPUUYECKAs] MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKa, B3aUMOJICUCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHIAYKIMS, JEHCTBUE MATrHUTHOTO TIOJNs Ha
MPOBOJHUK C TOKOM M JBIKYIIUHUCS 3apsifi, AJCKTPOMArHUTHbIE KOJICOaHUS U
BOJIHBI, MPSMOJIMHEHMHOE pPACHPOCTPAHEHUE CBETA, OTPAKEHHE, MPEIIOMIICHHUE,
unrepdepenusi, audpakius U OoJdApuU3alMg  CBETa, JUCHEPCUsi CBETa,
dotoanekTpuueckuii dpdext (pororddekT), cBeToBOE NaBiIeHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aromMa BOJIOPOJa, €CTECTBEHHAass M HUCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh H3yYCHHBIC CBOMCTBA BEIIECTBA (DJIECKTPUUECKHE, MarHUTHBIEC,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTH  PaA3JIMUHBIX  Cpel) WU
AIIEKTPOMArHUTHBIE SABJICHUS (TIPOLIECCHI), HWCIOJIb3YsS (PU3NYECKUE BETUYUHBI:
ANEKTPUYECKUI 3apsijl, CHJIa TOKa, JJIEKTPUUYECKOE HAIPSKEHUE, IICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAS CUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO TMoJjsi, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KATYIIKW, SHEPrusi JIEKTPUYECKOr0 M MAarHUTHOrO IOJEH, MEePUo W 4YacToTa
KojebaHuW B KoJeOaTeIbHOM KOHTYpE, 3apsii M Cuja TOKa B Mpolecce
FapMOHUYECKUX DJIEKTPOMATHUTHBIX KoOJieOaHUM, (POKYCHOE pacCTosiTHuEe W
ONTHUYECKAasl CWJa JIMH3bI, NPU ONHCAHUU NPABUIBLHO TPAKTOBATh (PU3HMUECKUI
CMBIC]I HCIIOJIb3YEMBIX BEJIUYUH, WX OOO3HAYEHUS U E€IUHUIIbI, YyKa3bIBaTh
dbopMynbl, CBA3BIBAIONINE JAaHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU;



OMKCHIBATh M3YyYEHHbIE KBAHTOBBIE SBJIEHUS W TPOLECCHI, MCIOIb3YS
(¢u3znyueckre BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJWHA BOJHBI U
4acToTa CBETa, SHEPTHsl U UMITYJIbC (POTOHA, IEPUOJ TIOTypacmaia, SHEPrus CBSI3U
aTOMHBIX SI7I€p, NpPU ONUCAHUM TMPABWIBHO TPAKTOBaTh (PU3UYECKHUN CMBICI
UCIOJIb3yEeMbIX BEJIMYMH, MX OOO3HAYEHUs W €JIMHHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIME JaHHYIO (U3UYECKYI0 BEJIWYMHY C JPYTUMHU BEJIWYMHAMHU,
BBIYHCIISATH 3HAUYCHNUE (DU3UYECKON BEIIMYNHBI;

aHAIM3UPOBATH (PU3MYECKHE MPOLECCHl U SABJICHUS, UCIONb3YS (hU3MUECKUE
3aKOHBI W MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCEI0BATEIIBHOIO U MapajlIeIbHOTO
COCIMHEHUSI TNPOBOJHUKOB, 3aKOH Jlkoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHOMN
MHAYKIUH, 3aKOH NPSIMOJMHENHOIO PacpOCTPAaHEHUsI CBETA, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHbI NMPEIOMJICHUS CBETa, ypaBHeHHe OWHIITEeHa st doTodddexra,
3aKOH COXPAHEHUs SHEPTUH, 3aKOH COXPAHEHHSI HMITYJIbCA, 3aKOH COXPaHEHHUS
AJNIEKTPUUYECKOr0 3apsAJ]ia, 3aKOH COXPaHEHUs MAacCOBOr0 4ucia, ImocTyiarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Mpu 3TOM pa3InudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYECKOE BBIPAKEHHWE M YCIOBHUS (TpaHULbI, OO0JACTH)
IPUMEHUMOCTH;

ONpENIENATh HANPABICHUE BEKTOPA UHAYKIIUK MAarHUTHOI'O TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuiibl JIopeHna;

CTPOMTh W OIKCHIBATh HM300paXKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIUH30M;

BBITIOJTHATH JKCIIEPUMEHTHI IO HCCJICNOBAHUIO (PU3WYECKUX SIBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HW3MEPEHUMN: MpPU STOM
dbopmynupoBaTth MpobiemMy/3ajady W TUIOTE3Y YYeOHOro OSKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEJI0KEHHOTO O0O0pYy/IOBaHHUS, MPOBOAUTH OMbBIT U
(dbopMynHpOBaTH BHIBOIBL;

OCYUIIECTBJISTh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, MIPU
ATOM BBIOMpPATh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsI U HUCIOJIb30BaTh W3BECTHHIC
METOABI OLIEHKHU MOTPEIHOCTEN U3MEPEHUI;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C  HCIOJIb30BAHUEM
NpSMBIX HM3MEPEHUMN: MpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (UM3MYECKUX BEIMYMH B BHUJE TAOIUL U
rpaduKoB, AeNaTh BHIBOJBI IO pe3yabTaTaM UCCIICIOBAHNUS,

co0oaTh mpaBuiia 0€30MacHOro Tpyja MpHU MPOBEICHUU HCCIEIOBaHUI B
paMKax y4eOHOro OHKCIEpUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM W MPOEKTHOU
JESATENbHOCTU C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aDOPATOPHOIO
000py10BaHUS;

pemiath pacuéTHBIC 3aJa4dl C SBHO 3aJlaHHON (DU3WYECKON MOJENbIO,
UCIOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHLHUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a4u



BbIOMpATh (PU3NYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIbI,
HEoOXoAUMBbIE JUIsl €€ pellieHus, MPOBOAUTh PACUETHl M OLIEHHWBATh PEANbHOCTh
MOJTy4YEHHOT0 3HaU€HUs (PU3MUECKON BEIUYUHBL;

pelIaTh KaYeCTBEHHBIE 3a1a4i: BBICTPAUBATh JOTMUYECKHA HENPOTUBOPEYUBYIO
LIETIOYKY pACCYKICHUW C ONOpPOM Ha W3YyYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3HYecKHe SIBICHNUS,

UCIIOJIb30BaTh Opd  pemeHud  y4eOHBIX 3aa4  COBPEMCHHBIC
UH(OPMAIIMOHHbIE TEXHOJOTUU ISl TTIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALUN
U TPEJCTaBICHUs yUeOHON M HAyYHO-TIOMYJISPHON MH(POPMALINH, TTOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMyto HH(OpMaLIUIO;

OOBSICHATh NPUHLHUIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHHUUECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUSA WX OE30MACHOI0 KCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apyO0eKHbBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUSA MO (U3UKE B MOBCEIHEBHOW >KU3HU
i obecriedeHust 0€30MacHOCTU MPHU OOpalleHnH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAaMH, JJII COXPAHEHHsI 3JI0pPOBbS U COOJIFOJIEHHUS HOPM 3KOJOTMYECKOIO
MOBEJICHUS B OKPYKAIOWIEH CpELE;

paboTaTh B TpYyIIE C BBHIIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBAaTh pabOTy TPYNIbl, PAlMOHAIBHO paclpeneisTh OOS3aHHOCTH U
[JIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJ€KBAaTHO OLICHUBATH
BKJIAJ K&XKJIOTO U3 YYACTHUKOB I'PYIIIHI B pEIIEHUE paCCMATPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3/1esioB H TeM ugposbie
Ne i/t past Konrpoabubie | IIpakTHyeckue (mpp )
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1.OU3UKA U METOAbI HAYUYHOI'O TIO3HAHUS
bubmuorexa [IOK
11 ) 2
HIBHKA H METOIBT HAYHHOTO HO3HANHA https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kimematitka > https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
22 Hurammca ! https://m.edsoo.ru/7f41bf72
bu6nmorexa [IOK
2.3 3aKOHBI COXpPAHEHUS B MEXaHUKE 6 1 1 htts://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETHIECKON 9 1 bubnmoreka [JOK
' TEOpUH https://m.edso00.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBLI TEPMOHAMHKN 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEIECTBA. 5 bubnnoreka [IOK

®a3oBbI€ NEPEXOJIbI

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



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

Hroro no pasneny

24

Pa3nea 4.9JIEKTPOJIUHAMUKA

bu6mmoreka [IOK
41 MEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 IlocTostHHBIN dneKTpUYecKuid TOK. Toku B 12 bu6nmorexa [IOK
' Pa3IMYHbIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KonuyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabubie | IIpakTuueckue
MpOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazngen 1.9JIEKTPOANHAMUKA
11 MarnuTtHOe nojue. DIeKTpOMarHuTHAst 11 1 3 bubnmoreka [JOK
' UHTYKIIUS https://m.edso00.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2.KOJIEBAHUS 1 BOJIHbBI
21 MexaHn4eckue U 3J1€KTPOMarHUTHBIE 9 1 bu6nmoreka [IOK
' Kosie6anus https://m.eds00.ru/7f41c97¢c
29 MexaHu4eCKHUE U AIEKTPOMAarHUTHbBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Paszea 3.0CHOBBI CHEIIMAJIbHOU TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI CIELIMATIBHON TEOPUU 4 1 bub6mmorexa [IOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bubmuorexa [IOK
4.1 DJIEeMEHTHI KBAaHTOBOIH ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 but6mmoreka [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 S11p0

bu6nmnoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Pazpea 5.OJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMEHTBI aCTPOHOMHUU U aCTPO(PU3UKH 7 E;I[?s?;r?:;szgrouf;fmwh
Hroro no pazneny 7
Pa3aen 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o0b1aroriee MOBTOpEHNE 4 E::i?;;f;ifﬁﬁﬂucg?c
HUroro no pazneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo 4acos JJIeKTPOHHbIE
Ne uudpoBbIe JonmosHuTEIbHAS
Tema ypoka Konrpoabusie | IIpakTHyeckue
n/n Bcero o0pa3oBaTesibHbIE uH(popManus
padoThbI padoTbI
pecypchbl
dusuka — Hayka 0 IPUPOJE.
1 Hayunrie MGT(}),K BI HOEH:HI/ISI 1 bubmorexa HOK
v g https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEeTO MUpPA
Ponb u mecTo ¢u3uku B
OPMHPOBAHHH COBPEMEHHOM
2 E)ap HOI;I KapTUHBI nfn a, B 1 bubnmorexa [JOK
i P N pa, https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKOU ACSITELHOCTH
b1 {0)1 (51’1
MexaHn4eCcKOoe IBHKCHUE.
OTHOCUTENIFHOCTD
3 MEXAaHUYECKOI0 IBUKECHUS 1 Bubmorexa IIOK
' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTS,
YCKOpEHHUE
4 PaBHOMEpHOE ITpsAMONIMHEITHOE 1 bu6nmoreka [IOK
JBIDKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bu6nuorexa [IOK
NPSAMOJIMHEHHOE IBUKEHUE https://m.edsoo.ru/ff0c372e
CB00OOIHOE TIaJIcHHE.
6 Vcko JGIHI/IG CB(I)[60 HOT'O 1 bubmorera [JOK
P A https://m.edsoo.ru/ff0c39cc
MaieHus
7 KpuBonuHeliHOE 1BUXKEHHE. 1 bubmumorexa LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBr>keHue MaTepuaabHOU TOUKU
10 OKPYXKHOCTHU

https://m.edsoo.ru/ff0c3ada

[TpuHIIUTT OTHOCUTETHHOCTH
lNanunes. UnepunanbHbie

bu6moreka [IOK

8 cuctembl otcuerta. [lepBriit https://m.edsoo.ru/ff0c3be8
3akOH HprotoHa
Macca Tena. Cuna. [IpuHmn

9 cyrnepno3uuuu cui. Bropoi bubnuorexa LIOK
3akoH HerotoHa s https://m.edsoo.ru/ff0c3be8
MAaTepUaIbHON TOUKHU

10 Tpetwnii 3akoH HeroToHa 1151 bu6mmoreka [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOI'O TATOTEHUS.

11 Cuia T}DI(CCTEI. IlepBas bubamorexa LIOK

https://m.edsoo.ru/ff0c3d00

KOCMUYECKasi CKOPOCTb
Cuna ynpyroctu. 3akoH ['yka. bu6nmoreka [IOK

12
Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapounment

13 TpeHus. Cuiia CONpOTHUBIECHUS bu6mumoreka [IOK
MPpY JBUKEHUU TeJa B KUJIKOCTH https://m.edsoo.ru/ff0c3f76
WJIH ra3e
[loctynarensHoe 1
BpallaTeIbHOE JIBUIKEHHE

14 a0COIOTHO TBEPIOTO TENA. bu6nmoreka [IOK
MowmeHnT cuinsbl. [Tneuo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPIOTO
Tena

15 Nmnynbc MmaTepuaabHON TOUKH, bubmmorexa LIOK

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

CHUCTEMBbI MAaTEPUATIbHBIX TOUYEK.
Nmnynbe cumbl. 3aKOH
COXPaHEHUS UMITYJIbCA.
PeakTnBHOE nBHXKEHME

16

PaGota 1 MOIITHOCTH CHITHI.
Kunetnueckas sHEprust
MaTtepuaabHON ToukH. Teopema
00 U3MEHEHNN KUHETUYECKOH
SHEPrUuu

bu6morexa [IOK
https://m.edsoo.ru/ff0c4502

17

[loTeHumanpHas sHeprus.
[loTennuanbHas sHEPTUS
yrnpyro aedopMupoBaHHOM
npyxuHsl. [loTeHnnanbHas
JHEPrus Tella BOIHM3H
MOBEPXHOCTU 3eMITH

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

TloTennuanbpHbIe U
HEMOTEHIMAILHBIE CHIIBL. CBSI3b
paboTHl HEMTOTEHITUATBHBIX CUIT
C U3MEHEHNEM MEXaHUUECKOM
SHEPIUH CUCTEMBI T€J. 3aKOH
COXpaHEHHUSI MEXaHUYECKOMN
SHEPTrUHn

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

19

JlaboparopHas paboTa
«HccnenoBanue cBsi3u pabOThHI
CHIIBI C U3MCHEHUEM
MEXaHMYECKOI SHEPruu Teaa Ha
IIPUMEPE PACTIKEHUS
PE3MHOBOTO KTyTa

20

Konrtponbnas padora no reme

bu6mmoreka [IOK



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

«Kunemaruka. JIlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHUKE

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKECHHUS
MOJIEKYJIIPHO-KUHETHYECKOU
Teopuu. bpoyHoBckoe
neuxenue. Juddysus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKEHHUS U
B3aHUMOJICUCTBUS YaCTHI]
BeuecTsa. Mojenu cTpoeHus
ras3oB, )KMJIKOCTEU U TBEPABIX
Ten

23

Macca monekyn. KonnuectBo
BeuiectTsa. [locTosiHHas
ABorajipo

24

TemuoBoe paBHOBECHE.
TemmepaTtypa u €€ n3smepeHue.
[Ixana remneparyp Llenscus

25

Wneanbnbriii raz 8 MKT.
OcHoBHoe ypaBHenue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoiroTHas TeMIepaTypa Kak
Mepa CpeIHEN KMHETUYECKOMN
SHEPI'UM JIBMXKCHUS MOJIEKYII.
YpaBHenue Menneneena-
Knaneiipona

bubnuorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akon /lansToHa. ["a30BbIe
3aKOHBI

28

JlaboparopHas paboTa



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

«HccnenoBanue 3aBUCUMOCTH
MCXKAY napaMeTpaMn COCTOSHUA
PAa3pEIKEHHOI'0 T'a3a»

I/I30HpOII€CCBI B HACAJIbHOM I'a3€

bubnuorexa [IOK

29 u ux rpagrieckoe https://m.edsoo.ru/ff0c570e
MpeCTaBICHUE
Bnaytpennsisa sneprus
TEPMOJUHAMHYECKON CHCTEMBI U
30 CIIOCOOBI €€ H3MCHECHHS. bu6nmoreka [IOK
KonmaecTBo TernoTs! u paboTa. https://m.edsoo.ru/ff0c5952
BryTpenHss sHeprus
OJTHOQTOMHOTO HJICaJIbHOTO Ta3a
bubmuorexa [JOK
31 Bratr renionepenati https://m.edsoo.ru/ff0c5c36
VY aenbpHas TEII0EMKOCTh
32 BemecTBa. KomnyecTBo TemioTs bu6mmoreka [IOK
IIpY TEeIUIoNepeaaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIH Tporecc
IlepBrIit 3aKOH TEPMOAUHAMUKHI
33 u eﬁo HpI/IMeHeHI/IIe) K " bubmmorexa LIOK
https://m.edsoo.ru/ffOc5efc
H30IpoIeccaM
HeoGpaTtumocTs nporeccoB B
34 Hpnpcl))ne. Bropoii EaIICIOH bubmmorexa [IOK
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunmun gevicteus u KI1 bubmuorexa [IOK
TEIIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKonornyeckre npooIeMbl



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
https://m.edsoo.ru/ff0c600a

TCIIOOHCPICTUKHA

O06o0maroImmii ypok
38 «MonI:K nlflll HaS}I’p ¢dusnka bubamorexa [IOK
YIAp ] https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMHUKI»
Konrtponbnas padora no reme
39 «MonexymnsipHas pu3uka bubmmorera LOK
YAp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTUHAMUKI»
[Tapoo6pazoBanue u
40 KOI? era us. Mcnapenue u bubmmorexa [IOK
g HHA- P https://m.edsoo.ru/ff0c63b6
KUIICHUC
AOCOIOTHAS ¥ OTHOCUTEIIbHAS
41 BIIAJKHOCTH BO3/TyXa bubamorexa [IOK
OAYEA: https://m.edsoo.ru/ff0c64d8
Haceiennslii map
TBépnoe teo.
Kpucrammmueckue u amophHbIe
42 Tena. AHU30TPOIHS CBOMCTB bubnuorexa LIOK
KpucTaiios. JKunkue https://m.edso0.ru/ff0c65f0
kpuctajibl. COBpeMEeHHbIE
MaTepHaIbI
[TnaBiieHre ¥ KPUCTAITA3ALIHS.
43 VYV nenpHas Ten10Ta IiaBieHus bubmmorexa [JOK
' https://m.edsoo.ru/ff0c6708
Cybnumarnus
but6mmoreka [IOK
44 Y 0
PABHCHHE TEILIOBOTO banarca https://m.edsoo.ru/ff0c6820
DexTpu3aIus Tell.
45 OnekTpuyeckuii 3apsi. Jsa Bubmaorexa IJOK
P AL https://m.edsoo.ru/ff0c6bcc
BUJIA DJICKTPUICCKHX 3aPsI0B
46 [IpoBoHUKH, TUATIEKTPUKH U bu6nmoreka [IOK



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

MOJYITPOBOJIHUKH. 3aKOH
COXpAHEHHUS IEKTPUUYECKOTO
3apsa

https://m.edsoo.ru/ff0cébcc

B3anmopeiicTBue 3apsioB.

bubnuorexa [IOK

47 3akon Kymnona. Toueunbrit
. https://m.edsoo.ru/ffOc6ced
IIEKTPUYECKUH 3apsia
Hanpspoxk€aHocTh
48 aiekTpudeckoro nosst. [Ipunnumn bu6nmoreka [IOK
CYNEPIO3ULINU IEKTPUUECKUX https://m.edsoo.ru/ff0c6df2
nosiei. JIuHum HanpsKEHHOCTH
PaGora cun
49 3JIEKTPOCTATHYECKOTO OIS, bu6nmnoreka [IOK
Tlorenmuan. PasHocTh https://m.edsoo.ru/ff0c6f00
MOTEHIMAJIOB
[TpoBOAHUKY M TUANEKTPUKH B
50 ANEKTPOCTATUYECKOM II0JIE. bu6muorexa LIOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
n bubmuorexa [IOK
>1 deKTpodmrocts. Konzercarop https://m.edsoo.ru/ff0c7126
DIJIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEeprus Bubmroreia LIOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHEHCAaTopa
JlaGopatopHas pabota
53 "N3mepeHne 31eKTPOEMKOCTH
KOoHJeHcaTopa"
[IpuHIMD AEHCTBUSA U
54 IIPUMEHEHHE KOHJEHCATOPOB,

KOIIMPOBAJIBHOTO allliapara,
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CTPYHHOTI'O IIPUHTEPA.
DnexTpocTaTHdecKasl 3aIinTa.
3a3emiIeHHE IEKTPOIIpHOOpOB

55

DNEeKTPUUECKHUI TOK, YCIOBHS
€ro CyIlleCTBOBaHHUSI.
IlocTossaubIi TOK. CHita TOKA.
Hanpsixenue. ConpoTuBiieHHE.
3akon Oma i1 ydyacTka uenu

56

TlocnemoBaTensHOE,
napasuiesibHOEe, CMELIaHHOE
CO€JIMHEHUE MPOBOHUKOB.
JlabopaTopHnas paboTa
«M3yueHne cMenmaHHOro
COCTMHEHUS PE3UCTOPOBY»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

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

58

3akoH OMa 1151 IOJIHOM
(3aMKHYTOM) 3JIEKTPUUECKOM
uenu. Koporkoe 3ambikanue.
JlaGopaTopHnas paboTa
«M3mepenne D/1C ncrounuka
TOKa W €r0 BHYTPEHHETO
COIIPOTUBIIEHUS»

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

59

DIIEKTpOHHAs IPOBOAUMOCTh
TBEPIBIX METAJIOB.
3aBUCHUMOCTb COIIPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOJIUMOCTh



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

DIIEKTPUUYECKUI TOK B BaKyyMe.

60
CBolicTBa 3JIEKTPOHHBIX TyYKOB
[TonynpoBoaHUKH, KX
coOCTBEHHAas ¥ pUMECHAast
61 npoBoauMocTh. CBoiicTBap—N- bubmorexa HOK
P ' P https://m.edsoo.ru/ffOc84ae
nepexoaa. [lonynpoBoaHUKOBBIE
PUOOPHI
DIIeKTPUUECKHUI TOK B
acTBOpax M paciuiaBax
62 EJICKT imnoi bubmorexa LIOK
p ' https://m.edsoo.ru/ff0c82ba
DNEKTPOTUTHYECKAS
Jccolanus. DIeKTPOIN3
DIIEKTPUUYECKHI TOK B raszax.
63 CamocTosATeNnbHbIN 1 bu6nmoreka [IOK
HECAMOCTOSITEIbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Momnnus. [Ina3zma
DnexTpuueckue npruOopsl U
64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuorexa LIOK
npuMeHeHue. [IpaBuia TeXHuKH https://m.edsoo.ru/ff0c86fc
0€30I1aCHOCTH
65 O600marommii ypok bu6mmoreka [IOK
«INEKTPOIMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabora mo teme
66 «Qnekrpocraruka. [ToctostHHBIN bu6nmoreka [IOK
3JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX Cpeaax»
Pe3epBHbiii ypok. KoHTpobHas
P P P bubmuorexa [IOK
67 pabora o Teme

"DnekTpoguHamMuka"

https://m.edsoo.ru/ff0c8c56
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PesepBHbIii ypOK.

but6mmoreka [IOK

68 Obobmatomii ypok 1o Temam 1 https://m.edsoo.ru/ff0c8f6c
10 knacca
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosmuecTBo yacoB DJIeKTPOHHbIE
[
Jr:;n Tewa ypoka Bcero Kontpoabieie | Ipaxrireckite fa[:;:eﬂnﬂ :g[()l;l;?)l;?:enbﬂme
padoThI padoThI pecypeb
[TocTositHHBIE MATHUTHI U UX

1 B3anMOoOJIeiicTBHE. MarauTHOE ToJIe. 1 bubmuorexa [IOK
Bektop MmarHuTHOM MHAYKIMH. JIMHUN https://m.edsoo.ru/ff0c9778
MAarHUTHON UHAYKIUH
MarnuTHO€ 1oje NpOBOAHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6nmoreka [JOK
B3anmoneiicTBre NpOBOIHUKOB € https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGopaTopnas pabora «3yuenue 1 1 bu6nmoreka [IOK
MAarHUTHOTO I0JI KATYLIKHA ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO TOJISL HA
MPOBOAHMK ¢ TokOoM. Cuia Ammepa.

4 JlaGoparopnast pabota 1 1 bu6mmoreka [IOK
«HccnenoBaHue neUCcTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHUTa Ha PaMKy €
TOKOM)

JlelicTBME MarHMUTHOTO TOJIS HA

5 JBIOKYIIYIOCS 3apSyKEHHYIO YaCTHILY. 1 bu6nuoreka [IOK
Cuna Jlopenna. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpomarauTHas uHAyKus. [ToTox

6 BEKTOpa MarHUTHOM MHAyKIuH. DJ1C 1

HHAYKIHH. 3aKkoH 9JICKTpoOMar HUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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nHaykuuu Papanes

JlaGopaTopHnas pabota
«HccnenoBanue sBICHUSL
AIIEKTPOMArHUTHOM MHAYKIIMN

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

NunykTuBHOCTB. SBIICHUE
camouHaykuu. J/1C caMOMHIyKIUH.
OHeprus MarHUTHOTO 1OJIsI KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE T0JIe

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

TexHudeckne ycTporuCTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MarHUTHI,
ANIEKTPOMArHUThI, IEKTPOJIBUIaTEINb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHII,
MHIYKINOHHAs I1€Yb

10

O6o06maromuit ypok «MarHuTHoe
noJjie. DIEKTPOMAarHUTHAS MHITYKIIUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontposnbhas paboTa mo teme
«Mar"guTtHoe 1oJe.
DNeKTpOMarHuTHasE MHIYKIIHS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHBIE MEXaHUYECKUE
KoJjeOanus. ['apMoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKHUX KOJIeOaHui.
[IpeBpaienue snepruu

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

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
nepro/ia Malblx KojaeOaHHi rpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl Tpy3a»

14

KonebarenpHslit kKoHTYp. CBOOOTHBIE

bubmuorexa [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
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SJICKTPOMArHuTHBIC KoJieOaHus B
nacaJibHOM KoJiIe0aTeIbHOM KOHTYPC.
Awnanorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAruuTHBIMHA KoJIe0aHNsIMHU

15

®opmyna TomcoHa. 3akoH
COXPAaHEHHUS YHEPTUH B UACATEHOM
KoJieOaTeTbHOM KOHTYpE

bubmuorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KosieOaHusIX. BoIHYXIeHHBIE
MeXaHHYEeCKHUE KojeOanus. Pe3onanc.
BbIHYX/I€HHBIE 3JIEKTPOMarHUTHBIE
KoJeOaHus

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

17

[lepemennslii Tok. CuHYCOUAAIBHBIN
MEPEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKAa. AMIUIUTYIHOE U
JEUCTBYIOLIEE 3HAYECHNE CHIIBI TOKA U
HaIPSKEHUS

bubmuorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IponssoncTso,
nepenaya u notpedieHue
AJIEKTPUYECKON SHEPrUn

19

VY CTpOICTBO U IPaKTHYECKOE
IIPUMEHEHHUE IEKTPUUECKOr0 3BOHKA,
reHepaTopa IEPEMEHHOIO TOKa,
JIMHUH 3JIEKTporepeaayd

bu6muoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKU TTPU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
Kynberypa ncnonb3zoBanus
3JIEKTPOIHEPTUHU B IIOBCEAHEBHOM
KU3HU



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

Mexanuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTth

bu6mmoreka [IOK

21 pacIpoCTpaHEHUS U JJITNHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie ¥ TPOAOILHBIE BOJIHbI
29 3ByK. CkopocTh 3ByKa. [ poMKOCTB bu6nuoreka [IOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DneKTpOMarHUTHbIE BOJTHBI, UX
23 cBoicTBa U ckopocTh. [llkana bubmmorexa LIOK
https.//m.edsoo.ru/ffOccfe
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI pagnOCBsI3U U
24 TeneBuAcHUs. PazButue cpeacTs
cBs3u. Paguonokanus
o5 KonTponbHas padota «Konebanus u bubnuorexa LIOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonMHEeHOe pacpocTpaHeHHe
26 CBETa B OJTHOPOJHOMU Cpejie. bubmuorexa [IOK
Toueunslil ucTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 OT;)a}KeHI/IH cgera. [loctpoenune Brbmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHMI B IIJIOCKOM 3epKaje
IIpenomnenue ceera. [lonHoe
28 BHYTpeHHEe oTpaxeHue. IIpenenbHblil bu6nuorexa LIOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpakeHUS
29 JlaGopartopnast pabota «3mepenue bu6nuoreka [IOK
[10Ka3aTesist IPEJIOMIICHHS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenue n3o0paxeHwmii B bubnmoreka [JOK
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nuH3e. GopMysa TOHKOU JIMH3BIL.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlaGoparopnas pabota

31 «HccnenoBanue cBONCTB
M300paKeHU B TUH3AX»
Hucnepcus cBera. CoXHbIN COCTaB
39 oemnoro ceeta. Llpet. JIaGopaTopras
paborta «Habmronenue nucnepcun
CBETa»
33 Wutepdepennus cera. dudpaxims bu6nuoreka [IOK
ceta. Judpakuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [lonepedyHOCTh CBETOBBIX BOJIH. bu6nmoreka [JOK
[Tonspusanusa cera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue TpuOOPHI U YyCTPOUCTBA U
yCIoBHA UX 0€30MaCHOTO MPUMEHEHUS
['panuIpl TPUMEHUMOCTH
36 KJ1accuyeckoil Mmexanuku. [loctynaTel bu6nuoreka [IOK
CIIeLIMaIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTHU
OTHOCUTENBHOCTH OHOBPEMEHHOCTH.
37 3ame/IeHHE BpeMe COKpaIICHHE bubamorera LOK
MeJICHAE BPEMECHH W COKPAIICHH
A P P https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMIYJIbC PEIITUBUCTCKON
38 gacTtuilbl. CBSI3b MacChl ¢ SHEPrUeil u bubmmorera LOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHUSI TOKOS
KonTponbhas pabota «OnTHKa.
. bu6mmorexa [IOK
39 OCHOBBI CTIEIMAIBHOM TEOpUU

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®otonbl. ®opmyia [Inanka. DHeprus

but6mmoreka [IOK

40
Y UMITYJIbC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICTIOBAHNE BuG 1OK
HOJIMOoTEKa
41 .0 A.T.
orosdexra. Ombrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl PpoTtorPdexra. YpaBHeHUE
42 BﬁHmTegHa J'I(I:{(I)(I)OTOB(b(;@)eKTa bubamorera LOK
g ' https://m.eds00.ru/ff0d015¢
«Kpachas rpanuna» poroaddekra
JaBnenue cBeta. OnwiTe! [1. H.
43 JleGeneBa. XuMHUUECKOE JICHCTBHE bubmmorexa HOK
’ https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoincTa u
MIPAKTHYECKOE IPUMEHEHHE:!
44
¢dorosnemMeHT, HoToaaTIUHK,
CoNTHEYHas OaTapesi, CBETOIUO
45 Pewenne 3a1au no teme «J1€MEHTHI bu6nmoreka [IOK
KBAaHTOBOM ONTHUKM» https://m.edso00.ru/ff0d0302
Monens aroma Tomcona. OMBITE
46 Pesepdopna o paccessHuo o-4actu bubmmorexa LOK
PLOPA P t https://m.edsoo.ru/ff0d091a
IInanerapnas Mmozesb aroma
but6mmoreka [IOK
47 IT b
OCTYTIATRI bopa https://m.edsoo.ru/ff0dOafa
H3znydenue u nornoiieHne (OTOHOB
48 I I/I}ll'lqe exoze aTOM:ll[ co H(()i;o OBHS bubmmorexa LIOK
p pexoa . g yp https://m.edsoo.ru/ffOd0Oafa
SHEPTHH Ha Apyrou. Bumbl ciekTpon
BoanoBrle cBoiicTBa yacTuil. BoaHEI
. bubnuotexa [IOK
49 ne bpoiins. KopryckynsapHo-

BOJIHOBOM AyaJIu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKICHHOC U3JTYUCHUC

50

OTKphITHE paTMOAKTHBHOCTH. OTIBITHI
Pesepdopna o onpexneneHnto coctaBa
PalMOAKTUBHOTO U3TY4YCHUS

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

51

CgoiicTBa anbda-, 6era-, ramma-
u3nyucHus. BiausHue
PagnOaKTHBHOCTH Ha )KHUBBIE
OpTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacnaf.
DNEeKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnaa. 'aMMa-u3nyueHue

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

53

DHeprus cBA3M HyKJIOHOB B siApe.

S nepHbie peakumu. SnepHbiin
peakrop. [IpoGnemsbl, mepCcrneKTHUBHI,
AKOJIOTUYECKHUE aCTIEKThI SIAEPHOM
SHEPreTUKHU

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
o3UTpoHA. MeTo bl HAOIIOIEHUS U
perucTpanuy JEMEHTapHbIX YaCTHULI.
Kpyrusiii cton «@yHnaMeHTaapHbIe
B3auMozencTeusa. EquHcTBO
(bu3nIeCKOil KapTHHBI MUPa»

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

55

Bun 3Bé3nnoro neba. Co3pesaus,
SIpKHE 3BE3/IbI, TNIAHETHI, UX BUIUMOC
nexkenue. CojlHEYHAs CUCTEMA

56

Comnnre. ConHeuHast aKTUBHOCTb.
Hctounuk sneprun CosHia u 3BE37



https://m.edsoo.ru/ff0d0fd2
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57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3NBITIIABHOM
nocJie1oBaTeaIbHOCTU. BHYTpeHHee
ctpoenue 38&31. COBpeMEHHbBIE
MPEACTABICHUS O TPOUCXOXKICHUH U
sBomtonnn CoHIA U 3BE3]1

58

Muneunsiii [lye — Hama ['anaktuka.
[Tonosxxenue u npuxxenue ConHa B
lNanmakruke. ['anaktuku. YE€pHeie
JBIPBI B SIAPax rajJakTHK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe usnyyenue.
MeraranakTuka

60

HCpCIJ_IeHHLIG HpO6J’I€MLI ACTPOHOMHHU

61

KoHntponbHas pabota «1eMEHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuit ypox. Posb ¢pusuku u
aACTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COIMAJIbHON B
ATUYECKOM chepax NesaTeTbHOCTH
yeJIoBeKa

63

O6o6mmaromuii ypok. Ponb u mecto
(bU3NKU ¥ aCTPOHOMUH B
COBPEMEHHOM HayYHOUH KapTHHE MHpa

64

O600matomuii ypok. Poib
¢uznueckoil Teopur B GOpMUPOBAHUN
MIPEJCTABICHUIA O (PU3UIECKOM
KapTHUHE MHpa




O6o06maromuit ypox. Mecto
¢bu3nvecKoi KapTHHBI MUpPA B 001LIEM

65 1
pAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJCTABICHUN O IPUPOJIE

66 PesepBHbIil ypok. MarautHoe 1osie. 1
DneKTpoMarHuTHast MHIYKIIHS
PesepsHblii ypok. OnTuka. OCHOBBI

67 CICIIHATEHON TCOPHH 1
OTHOCHUTEIBLHOCTH
Pesepnriii ypok. KBanToBas gusuka.

68 3J16151)6HTLI}§::T OHOMMH U ¢ 1 bubmorexa HOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YHEHUKA

1. I'.A.Mskumes, b.b.byxoBues, H.H.Cotckuii ®wu3uka. 10 kimacc. bazoBblit
YPOBEHBb KOMIUIEKT C 3JICKTPOHHBIM MPUIIOKEHUEM. 2017 M.: IIpocBemienmne
2. I'. 1. Mskuies, b.b.byxosiies, @usuka. 11 knacc. bazoBblil ypoBEHb

KOMIUIEKT C 3JIEKTpOHHBIM npuiioxkenuem. 2017 M.: IIpocBemienue

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJISA
1. A.E.Mapon, E.A.Mapon. Iunakruueckue Mmarepuaibl @usnka 11,11 knacc.
2014. M.: UznarenscTBO «poday,
2. O.N.I'pomrieBa. TeMaTnueckrue KOHTPOJIBHBIE U CAMOCTOSITEIIbHBIE
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